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Preface

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1991 and
provides background information to assist in interpreting that performance. Content of the individual Yearbook volumes
follows:

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

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

Volume III, Area Reports: International, contains the latest available mineral data on more than 160 foreign countries and
discusses the importance of minerals to the economies of these nations. The 1991 review is presented as five area reports
and one world overview: Mineral Industries of Africa, Mineral Industries of Asia and the Pacific, Mineral Industries of
Latin America and Canada, Mineral Industries of Europe and Central Eurasia, Mineral Industries of the Middle East, and
Minerals in the World Economy. This year’s reports incorporate location maps, industry structure tables, and an outlook
section previously incorporated in our Mineral Perspectives Series quinquennial regional books, which have been
discontinued. The U.S. Bureau of Mines continually strives to improve the value of its publications to users. Constructive
comments and suggestions by readers of the Yearbook are welcomed.
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MINERAL INDUSTRIES OF

ASIA AND THE PACIFIC

By Staff, Branch of Asia and the Pacific

INTRODUCTION!

The Asia and the Pacific region has
large mineral resources of antimony,
barite, bauxite, bismuth, copper,
fluorspar, gold, graphite, iron ore,
magnesite, mica, rare earths, salt, talc
and pyrophyllite, titanium, zinc, and
zirconium.  The region overall lacks
large resources of oil and natural gas, but
it has large resources of anthracite and
bituminous  coal. In terms of
exploitation, many minerals, metals, and
fuel are produced in significant quantities
in the Asia and the Pacific region as
shown in table 1. Collectively, the area
accounts for a substantial amount of the
world production of antimony, barite,
bauxite, fluorspar, gold, graphite,
ilmenite and rutile, iodine, iron ore, lead,
magnesite, manganese, nickel, salt, tin,
tungsten, and zinc.

Total coal production of the region
exceeds 1.6 billion metric tons. The
production of bituminous coal accounts
for more than 80% of the total output.
China is the region’s largest coal
producer, with an output of almost 1.1
billion tons. Other major producers are
Australia and India. The combined
production by Australia, China, and India
is more than 1.5 billion tons or 93% of
the area’s output. The remainder of the
coal output in the region comes from
Afghanistan, Cambodia, Indonesia,
Japan, the Korean peninsula, Malaysia,
Mongolia, New Zealand, Pakistan, the
Philippines, and Taiwan. The production
of crude oil throughout the Asia and
Pacific region is close to 2.4 billion
barrels. China and Indonesia together
account for 67 % of the total output. The
remainder of the output is primarily from
Australia, Brunei, India, and Malaysia.
Indonesia is the largest producer of
natural gas in the region with an output

of close to 58 billion cubic meters,
followed by Malaysia and Australia with
23 and 22  billion cubic meters,
respectively.  Other producers in the
region of lesser stature by output include
Brunei, China, India, and Pakistan.

In terms of consumption, Japan is by
far the largest, single consumer of metals
in the 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. 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.
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 metals in the region.

The estimated value of total trade by
countries in the Asia and Pacific region is
given in table 3. The region as a whole
accounts for about 20% of the value of
overall world commerce. The foci of
the five major trade areas in the region
center around Japan; Hong Kong, the
Republic of Korea, and Taiwan; China;
the countries of the Association of
Southeast Asian Nations (ASEAN); and
Australia and New Zealand. The value
of Japan’s total trade alone was $510
billion in 1991. The collective trade
value for Hong Kong, the Republic of
Korea, and Taiwan, the little dragons of
Asia, amounts to $496 billion, followed
by $323 billion for that of ASEAN.
China’s overall trade was $109 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 value of total
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trade of Australia and New Zealand was
close to $100 billion.

Australia is a large supplier of
bauxite, coal, iron ore, lead and zinc,
manganese, titaniferous minerals, and
zircon. Indonesia is noted for its exports
of bauxite, ore and concentrate of copper
and nickel, and oil and liquefied natural
gas. Malaysia generates export earnings
with bauxite, ore and concentrate of
copper and titanium, and oil and liquefied
natural gas. Papua New Guinea and the
Philippines are noted for copper exports.

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.
There is a potential for an increase in
hard-rock mining in Australia, China,
India, Papua New Guinea, and
particularly in the countries of Indo-
China.

The mineral mining and processing
industries of the region are sizable and
continue to expand. The countries of
Asia and the Pacific as a whole will
continue to 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.

'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 Weckly 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.

IBJ Associates, Surrey, England:
International Bulk Journal, monthly.

International Bauxite Association (IBA),
Kingston, Jamaica: IBA Quarterly Review.

International Lead and Zinc Study Group
(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.

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:
trade statistics.

International Trade Administration,
Washington, DC: Foreign Economic
Trends and Their Implications for the
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TABLE 1

ASIA AND PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1991

(Thousand metric tons unless otherwise specified)

Aluminum Coal Copper
Country Bauxite  Alumina Metal Barite Cement Anthracite  Bituminious Mine: ‘:;‘;:‘:r";

Afghanistan — - — 2 112 — 170 5 —
Australia 40,503 11,713 1,235 11 6,750 — 207,395 311 252
Bangladesh —_ - - - 275 — — — —_
Bhutan - — — — 75 — —_ — —
Brunei - - - - - - - — —
Burma - - — 9 435 — 42 5 —
Cambodia - - - - - - - - —
China 2,600 1,600 860 1,800 248,000 190,000 900,000 300 560
Christmas Island —_ - - - - — — — —
Fiji - - — — 90 — — — —
Hong Kong - - - — - - - — -
India 4,738 1,700 50 615 51,000 — 224,699 55 47
Indonesia 1,242 - 173 — 16,153 — 13,688 267 —
Japan — 438 32 - 89,560 7 8,046 12 968
Korea, North - — — 100 16,000 70,000 — 15 19
Korea, Republic of - - 2 1 34,999 14,850 — ¢) 202
Laos - - — — 7 — — - —
Malaysia 376 —_ —_ 17 7,451 —_ 64 26 —
Mongolia - - - — 400 — 550 90 —-
Nauru -_ - - - - — - - —
Nepal - - - - 136 — — — -
New Caledonia — — — — 65 — — — -
New Zealand - —_ 312 —_ 750 —_ 2,550 —_ —
Pakistan 4 - — 29 7,762 - 3,040 - -
Papua New Guinea - —_ — - - - - 204 —
Philippines - — — 500 4,500 — 1,267 150 120
Singapore - - - - 1,852 — — — —
Solomon Islands - - - - - - - — -
Sri Lanka - - - - 400 - — - —
Taiwan - - - — 19,389 —_ 403 —_ -—
Thailand - - - 100 18,054 14 — - -
Vietnam - — — - 3,000 4 — — —

Total 49,463 15,451 2,664 3,184 527,215 274,875 1,361,914 1,440 2,168
Share of world %45 39 15 60 4 92 4 16 21

total, percent
United States w 5,230 4,121 448 69,853 2,730 820,062 1,631 1,577

See footnotes at end of table.
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TABLE 1—Continued
ASIA AND PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1991

(Thousand metric tons unless otherwise specified)

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 - 234 - - 117,134 5,647 6,018 51 220 60 701
Bangladesh - - - — — — 58 — — - -
Bhutan - - - — — — — - — —_ —

Brunei — - - - - - - - — — -
Burma - 1 - - - - - 5 2 - -
Cambodia - — - - — - - — - - -
China 1,600 120 200 o 178,070 67,200 70,570 380 330 2,600 3,400
Christmas Island — - — — — — — — — —_ —_
Fiji — 3 — - — — - - — — —
Hong Kong - — — - — — 350 — — — -
India 24 2 70 - 56,915 14,180 15,100 25 33 534 630
Indonesia - 17 — 0] 173 — 3,250 — — — —
Japan - 8 - 8 31 79,985 109,649 18 220 - -
Korea, North 41 5 35 - 10,000 6,500 8,000 80 75 1,600 -
Korea, Republic of o 21 77 - 222 18,510 26,001 13 41 — —
Laos — — — - — — — — — —_ —_
Malaysia - 3 — - 375 — 900 — — — —
Mongolia 370 - — - — — - — - - —
Nauru —_ - _ — — — - — —_ — —_

Nepal - - - - - - - - 25 -

New Caledonia — — —_ — — —_ — - —_
New Zealand — 7 — — 2,060 — 700 — —_—
Pakistan
Papua New Guinea — 61 - - - — — —_ -
Philippines — 25 - — — - 250 — —
Singapore — — - — — - = - — - —

|

|

|

|

g
g

|

|

o
|

—
—
H

Solomon Islands — o — — — — — — - - -
Sri Lanka - — 6 - - — — — - - —
Taiwan — — — — —_ 5,561 10,957 —_ —_ — —
Thailand 62 — — - 240 — 711 16 - - 5
Vietnam — - - - - - 115 - - - -

Total 2,102 507 388 8 365,220 198,683 253,629 1,108 921 4,825 4,825

Share of world
total, percent 48 24 62 50 41 39 35 33 31 344 57

United States 58 290 — 2 56,596 44,123 79,738 477 346 w —
Sec footnotes at end of table.
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TABLE 1—Continued

(Thousand metric tons unless otherwise specified)

ASIA AND PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1991

Nickel Tin?
Country nMﬁi:ug; Mica Mine. Ni Petmlel:m Natural Salt Mine. S Refined
content® , Refined’ orude gas 1ne, Sn ened,
content content primary
Afghanistan — — — — - 2,500 12 - —
Australia — - 69 46 199 21,687 7,791 5,700 268
Bangladesh — — — — 1 4,893 300 — —
Bhutan - - - - —_ - — - —
Brunei - — - — 53 9,200 — — —
Burma — - ) - 6 950 260 176 157
Cambodia — — — - — — 40 - —
China 800 — 36 28 1,015 15,400 25,500 43,000 38,000
Christmas Island — - — - — — - — —_
Fiji — - — — - — - — —
Hong Kong - — — — — - — — —
India — — — — 233 11,744 9,503 - -
Indonesia — — 72 27 581 57,626 700 30,061 30,415
Japan — — - 49 6 2,134 1,380 - 692
Korea, North — —_ - — — — 580 — —_
Korea, Republic of — 5 — 6 — — 696 — —
Laos - - - - — — 8 300 —
Malaysia — 4 — —_ 238 22,900 — 20,710 50,400
Mongolia - — - — - — 17 250 —
Nauru - - - - — - - — -
Nepal - — - -_ — — 7 — -
New Caledonia - — 92 8 — — — — -
New Zealand - — — — 10 5,664 80 — —
Pakistan — - —_ - 23 14,673 781 — —_
Papua New Guinea — - - - - - — — —
Philippines — — 18 — 2 — 500 — —
Singapore —_ — - - -_ — - — —
Solomon Islands - - — - - — — — —
Sri Lanka — 2 - — — — 53 — -
Taiwan - 9 — 7 1 776 195 — —
Thailand — — - — 9 8,079 225 14,937 11,255
Vietnam — — — — — — 350 850 800
Total 800 20 287 m 2,377 178,226 48,978 115,984 131,987
Share of world
total, percent 18 10 31 30 11 8 24 59 64
United States w 103 6 — 2,680 615,612 39,620 w -

Sec footnotes at end of table.

MINERAL INDUSTRIES OF ASIA AND THE PACIFIC—1991




TABLE 1—Continued

ASIA AND PACIFIC: PRODUCTION OF SELECTED MINERAL

COMMODITIES, 1991

(Thousand metric tons unless otherwise specified)

Country

Titanium Tungsten
mine, W

content®

Ilmenite Rutile

Zinc

Mine, Zn
content

Refined,
primary

Afghanistan
Australia

Bangladesh

Bhutan
Brunei
Burma
Cambodia
China

Christmas Island

Fiji

Hong Kong
India
Indonesia
Japan

Korea, North

Korea, Republic of

Laos
Malaysia
Mongolia
Nauru
Nepal

New Caledonia

New Zealand
Pakistan

Papua New Guinea

Philippines
Singapore

Solomon Islands

Sri Lanka
Taiwan
Thailand
Vietnam

1,363 201 237

— - 277

25,000

31 13 11
— — 279

1,000
- - 780

61 6 -

17 - 230

Total

Share of world

total, percent

United States

2,238 220 28,114
%65 *49 *67

w w A\

1,048

133
200
22

87

304

62

2,228
31

547

2,071
47

253

‘W Withheld to avoid disclosing company proprictary data.

'Less than 1/2 unit.
2Metric tons.
Sincludes Ni content of i

but exclud

“Million 42-gallon barrels.
SExchudes U.S. production.

ferroalloy.
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TABLE 2

ASIA AND THE PACIFIC: CONSUMPTION OF SELECTED METALS, 1991

MINERAL INDUSTRIES OF ASIA AND THE PACIFIC—1991

Country Ai:m:;“’ Cadmium S:gﬁ:;’ Lead Magnesium Nickel Tin Zinc
Australia 304,600 25 101,200 56,000 3,500 1,400 1,100 71,400
Bangladesh 15,000 NA NA NA NA NA NA 15,000
Burma NA NA NA 1,000 NA NA NA NA
China 800,000 500 590,000 250,000 15,500 29,000 17,000 530,000
Hong Kong 36,700 NA NA 2,000 NA 3,000 5,800 20,000
India 420,000 446 120,000 78,000 1,800 15,000 1,600 130,000
Indonesia 89,500 - 49,300 30,000 NA NA 1,300 52,600
Japan 2,431,600 4,990 1,613,200 422,200 27,200 180,100 34,800 845,500
Korea, North 40,000 NA 32,000 40,000 NA 600 NA NA
Korea, Republic of 383,300 400 343,300 173,000 1,700 29,500 8,400 283,500
Malaysia 66,600 NA 64,000 35,900 NA NA 3,400 28,100
New Zealand 19,800 NA 2,600 5,500 300 400 100 17,200
Oceania (other) NA NA NA 100 NA NA NA 100
Pakistan 11,100 - NA NA 5,900 NA NA~ 100 30,000
Philippines 17,600 NA 11,000 21,100 NA NA 300 30,600
Singapore 13,500 NA NA 6,000 NA NA NA 15,000
Sri Lanka NA NA NA 1,200 NA NA NA NA
Taiwan 262,900 15 399,100 86,500 1,700 19,000 6,250 138,200
Thailand 146,700 2 80,000 36,000 NA 900 4,400 74,000
Vietnam 4,000 NA 2,500 NA NA NA NA 10,000

Total 5,062,900 6,378 3,408,200 1,250,400 51,700 278,900 84,550 2,291,200
Share of world

total, percent 29 34 32 37 17 35 38 33
United States 4,200,700 3,238 2,124,500 1,246,800 91,900 126,700 35,300 933,200
NA Not available.
Source: Metal Statistics, 1981-91; Metaligesclischaft AG.




ASIA AND THE PACIFIC: VALUE OF TRADE OF SELECTED

TABLE 3

COUNTRIES IN 1991!
(Million dollars)

Country Total trade Exports Imports S;l;:fl;sit;)r
Afghanistan® 1,049 235 814 (579)
Australia 80,510 42,010 38,500 3,510
Bangladesh 4,778 1,689 3,089 (1,400)
Bhutan 132 53 79 (26)
Burma 744 310 434 (129)
China 109,095 58,919 50,176 8,743
Fiji 988 435 553 (118)
Hong Kong 199,854 99,080 100,774 (1,694)
India® 38,398 16,144 22,254 (6,482)
Indonesia 54,056 29,430 24,626 4,804
Japan 510,070 306,580 203,490 103,090
Korea, Republic of 146,142 69,581 76,561 (6,980)
Malaysia 67,931 33,882 34,049 (167)
Nepal 601 161 440 279)
New Zealand 17,048 9,545 7,503 2,042
Pakistan 14,951 6,352 8,599 2,247
Papua New Guinea® 2,660 1,319 1,341 2
Philippines 20,891 8,840 12,051 3,211
Singapore 117,767 56,819 60,948 4,129)
Solomon Islands 175 83 92 (O]
Sri Lanka 4,492 2,009 2,483 479
Taiwan* 150,890 75,585 75,305 280
Thailand 62,450 28,232 34,218 (5,986)
Vanuatu 89 15 74 (1))

Total 1,605,761 847,308 758,453 88,483
Percent of world total 23 25 21 —
United States 908,860 421,730 487,130 (65,400)
Percent of world total 13 12 14 —
World total 6,997,200 3,442,100 3,555,100 (113,000)
'The year stated except as noted.
21990,
31989.
“Monthly Statistics of Imports and E: (Taiwan).
Source: I Financial Statistics (International Monetary Fund) except as noted in footnote 4.
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THE MINERAL INDUSTRY OF

AFGHANISTAN

The country’s economy, under tight
state control, was virtually ruined by 12
years of civil war. Production and
revenue were declining while the money
supply and the budget deficit were
increasing. The State Bank estimated
inflation at about 58 % and expected it to
rise even further. The Government tried
to revive the economy by deregulating
food and fuel supplies and offering
incentives to the private sector to import.
New laws were to provide Government
transport so that food and fuel could
reach Kabul along the Salang highway
and allow the market to set prices rather
than the Government. It was proposed
that the private sector be allowed to
import petroleum products to the country
and engage in their distribution.

By October, Afghan traders had signed
deals for about 500,000 tons of wheat
with France, the Federal Republic of
Germany, Hungary, and the former
U.S.S.R. Afghanistan also imported coal
and petroleum products such as diesel,
gasoline, kerosene, and super benzene
from the former U.S.S.R.

Exports of dried and fresh fruit and
wool fell as agricultural production and
manufacturing had been wiped out in
many areas. Export of natural gas to the
former U.S.S.R. was reported to be 300
Mm? during the winter of 1990-91. Near
yearend, Afghanistan uncapped 31 wells
in the Sibirgan fields to resume supplying
1.2 billion m*/a of natural gas to the
Soviet Republics. The country sought
part of the payment in food and
machinery; however, the Soviet
Republics ended barter trade. Beginning
in 1992, Afghanistan was to pay for
imports with hard currency or natural
gas.
Sale of natural gas to European
markets such as Hungary, Czechoslo-
vakia, and other countries was also being

By Chin S. Kuo

offered to generate cash for rebuilding its
economy. The Soviet Republics supplied
wheat, construction materials, cement,
refrigerators, coolers, and other items to
the country. Afghanistan was reported to
have invited Indian equity joint ventures
in its mining sector. The equity was
proposed to be set off against buyback
arrangements with  Afghan  mines
particularly where it involved coal, rough
diamonds, and nonferrous metals. (See
table 1.)

The country had huge reserves of
natural gas estimated at 99 billion m®. A
natural gas field was discovered in
Chekhcha, Jowzjan Province, adding 10
billion m? to the reserves. Another field
of about 10 billion m* was found near
Kabul, which increased Afghanistan’s
natural gas reserves to 120 billion m®.
The country established an export ceiling
of 60% of its total reserves, earmarking
the remainder for its agricultural sector.

A 400-kV substation with a cost of $3
million' was opened in the Chaman-e
Huzori area of Kabul to ease the power
supply problems. A power station with a
capacity of 800 kW was built in the city
of Kabul at a cost of $1.4 million. The
project was jointly financed from the state
budget and a credit from Bulgaria. Two
power stations, having a combined
capacity of 600 kW, were planned to be
constructed in Samandarah village,
Charikar city. A transformer with an
output of 125 kWeh went into operation
in the Koshk District, Herat Province.

A new 72-collector installation for
utilizing solar energy was completed in
Kabul at a cost of $364 million. The
installation was able to heat 40,000 L of
water at an average temperature of 60° C
around the clock.

THE MINERAL INDUSTRY OF AFGHANISTAN—1991

'Where necessary, values have been converted from
Afghan afghanis (Af) to U.S. dollars at the rate of
Af586=US$1.00for 1991.
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TABLE 1

AFGHANISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1987 1988 1989 1990 1991

Barite 2,000 2,000 2,000 2,000 2,000
Cement, hydraulic 100,000 100,000 100,000 112,000 112,000
Coal, bituminous 167,000 138,000 125,000 180,000 170,000
Copper: Mine output, Cu content 5,000 5,000 5,000 5,000 5,000
Gas, natural:

Gross million cubic meters 3,000 3,000 2,100 2,400 2,500

Marketed do. 2,600 2,600 1,800 2,100 2,200
Gypsum 3,000 3,000 3,000 3,000 3,000
Natural gas liquids thousand 42-gallon barrels 70 35 30 30 35
Nitrogen: N content of ammonia 40,000 40,000 40,000 40,000 40,000
Salt, rock 10,000 10,000 10,000 10,000 12,000
"Table includes data available through Aug. 26, 1992.
2In addition to the commoditics listed, ash lapis lazuli, and a variety of crude construction materials (clays, stonc, and sand and gravel) p bly have been produced. H , output is not
reported quantitatively, and available information is inadequate to make reliable cstimates of cutput levels.
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Australia is well endowed with a wide
range of mineral commodities. While 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 over the past 25
years. 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.

However, the depression entering the
Australian mining industry toward
yearend 1990 continued throughout 1991.
Prices of most minerals decreased, with
the exception of coal and iron ore, which
remained firm owing to strong demand
for steel in north Asia, especially for the
base metals and the individual
components of mineral sands. The prices
of precious metals also remained bearish.

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

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 8-year Federal mining policy
restricting uranium production to three
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By Travis Q. Lyday

named mining sites was preserved in June
at the Australian Labor Party’s national
convention in Hobart, Tasmania (TAS).
The three sites remained the active mines,
Olympic Dam in South Australia (SA)
and Ranger in the NT, and the inactive
(depleted) Nabarlek Mine, also in the
NT.

The Australian Parliament introduced in
May legislation to prevent oil exploration
on the Great Barrier Reef off the
Queensland (QLD) coast.

The Government announced in
November that Federal controls on the
export of natural gas would be removed.!

The Commonwealth Government
announced in December that the coal
export duty would be abolished effective
at the start of the fiscal year July 1,
1992.2

PRODUCTION

In 1991, Australia was the world’s
leading producer of alumina, bauxite,
diamond, ilmenite, mined lead, monazite,
opal, rutile, sapphire, and zircon; second
in mined zinc: third in mined gold and
iron ore; fourth in aluminum, mined
nickel, and uranium; fifth in manganese;
and 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
1991 generally was mixed, with most
commodities showing either a slight
increase or decrease over those of 1990,
with production of the remainder
commodities staying about the same as
those of the previous year. Of the major
mineral commodities produced in
Australia in 1991, only the production of
iron ore, crude petroleum, salt, and zinc
increased more than 5% over 1990 levels.
Copper, ilmenite, manganese, rutile, tin,
tungsten, and zinc production decreased

more than 5% from 1990 levels. The
decreases were, in general, much more
profound than were the increases. (See
table 1.)

TRADE

Australia relied heavily on the export of
the majority of its mineral production to
bolster economic growth. It continued to
be the premier exporter of alumina, coal,
ilmenite, refined lead, monazite, rutile,
and zircon. In addition, for the first time
since 1985, Australia led the world in
iron ore exports, reclaiming the lead from
Brazil. 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 1991, followed
by refined gold, iron ore, and bauxite,
respectively. Total mineral export
revenues for fiscal year 1991 were
estimated to be about $15.8 billion, down
almost 21% from those of the previous
year.

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
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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 (RSA), and
Canada. The value of mineral production,
including fuels, was estimated to rank
eighth in the world.

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 1991, 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,
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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 2.)

COMMODITY REVIEW

Metals

Antimony.—Fimiston Mining Ltd.
acquired in August both the Blue Spec
and the adjacent Golden Spec gold-
antimony mines, 26 km east of Nullagine
in the Pilbara District of Western
Australia (WA), from Chase Minerals NL
and Minproc Engineers Pty. Ltd. Both
mines were on a care-and-maintenance
basis since May 1988. Refurbishment of
the mines was carried out during the
remainder of the year for an expected
renewal of mining in the first quarter of
1992.4

Bawxite, Alumina, and Aluminum.—
Australia remained the unchallenged
world leader in bauxite production for the
21st consecutive year, producing more
than 40% of production of 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, QLD; the Gove operation
across the Gulf of Carpentaria in Arnhem
Land, NT; and the bauxite mines
southeast of Perth in the Darling Ranges,
WA.

Australia also continued to dominate the
alumina market in 1991, producing from
six refineries more than one-third of
Western World production. Aluminum in
Australia was produced at six smelters in
New South Wales (NSW), QLD, TAS,
and Victoria (VIC).

Bauxite, together with its value-added
products alumina and aluminum,
remained for the third year in a row the
nation’s next most important export, after
coal, contributing almost 12% of the
value of total exports.’

Tomago Aluminium Co. Pty. Ltd., the
operator of the consortium owning the
Tomago smelter in NSW, announced at
the beginning of the year that expansion
to increase the capacity of the smelter by
almost 60%, to 380,000 mt/a of
aluminum, will proceed with the addition
of a third 140,000-mt/a potline. The
expansion will make Tomago Aluminium
the largest smelter in Australia when
completed in mid-1993. Government
approval was obtained for a 75%
expansion of the plant, to 420,000 mt/a,
and Tomago Aluminium was considering
further expansion at a later date by
extending the existing potlines, adding
20,000 mt/a to each.®

The $107 million expansion, from 1.4
Mmt/a to 1.6 Mmt/a, of Nabalco Pty.
Ltd.’s mine site Gove alumina refinery in
the NT was completed in July, more than
6 months ahead of schedule. Nabalco is
a subsidiary of Zurich-based Swiss
Aluminium Ltd., or Alusuisse, 70%, and
Gove Aluminium Ltd., 30%.

The First National Resource Trust,
managed by National Australia Managers,
was reportedly about to make an offer at
yearend for a portion of the 35% held by
the Victorian Government, through
Aluminium Smelters of Victoria (Aluvic),
in the 327,000-mt/a Portland aluminum
smelter. Aluvic has been trying to sell all
or part of its share in the smelter since
early in 1990. The Trust already owns a
10% share in the smelter, which is
managed by 45% shareholder Alcoa of
Australia Ltd. The remaining 10% is
owned by the Government of China
through the China International Trust and
Investment Corp.”

Comalco Ltd., 30% owner and a 67 %-
owned subsidiary of CRA Ltd., was still
aspiring at yearend to expand its Boyne
Island aluminum smelter near Gladstone
with the construction of a third potline.
The upgrading of the 230,000-mt/a
facility to 450,000 mt/a depended upon
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Comalco obtaining access to low-cost
power from the QLD Government-owned
Gladstone power station. Comalco was
attempting to purchase the power station
with the intention of selling power in
excess to its needs to the State grid.
Reportedly, negotiations between
Comalco and the QLD Government
concerning the purchase price of the
power station had resumed after having
broken off in 1990. The availability of
inexpensive power was a prerequisite for
the smelter’s expansion. The new potline
would increase the smelter’s consumption
from 30% to about 60% of the Gladstone
station’s output, necessitating a
refurbishing of the station.

Closure of Alcan Australia Ltd.’s Kurri
Kurri aluminum smelter was prevented
late in the year when Pacific Power
(formerly the Electricity Commission of
New South Wales) accorded the smelter
flexible power rates linked to the price of
aluminum. A similar flexible tariff was
made in 1990 with Tomago Aluminium

for its Tomago smelter north of
Newcastle.®
The Government announced near

yearend that Australia would withdraw
from the 17-year-old International Bauxite
Association (IBA), primarily because of
the escalating cost of membership, but
also because of a changed perception of
the role of producer organizations in the
modern world. Contributions to the IBA,
whose members produce about 85% of
world bauxite output, are based on the
volume of ore produced. Australia, the
largest producing member, contributes
about 40% of the total budget.’ The
effective date of withdrawal will be in
October 1992.

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.

Mount Isa Mines Ltd. (MIM) began the
construction of a 210,000-mt/a copper
smelter that will use the ISASMELT
technology, developed by MIM and
Australia’s Commonwealth Scientific and
Industrial Research Organization (CSIRO)
over a 15-year period, at its Hilton
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operations at Mount Isa, QLD. The
ISASMELT-process smelter will replace
the central part of the existing smelter.
Prior to building the new structure,
production was 180,000 mt/a of copper.
The new plant is scheduled to be
commissioned in the latter half of 1992.
In addition to processing its own
concentrates, MIM was planning to
increase production from the expanded
plant by processing concentrates from
other mines, both Australian and
foreign.!”

MIM increased the capacity at its
copper refinery at Townsville on QLD’s
coast by 10,000 mt/a, to 200,000 mt/a,

through technical advances and
improvements in work practices.!!
The Olympic Dam joint-venture

partners began the stage 2 expansion at
their South Australian copper-uranium
mine. The expansion, envisioned when
the mine was given the go-ahead in 1985,
will increase copper production by more
than 45%, from 45,000 mt/a to 66,000
mt/a. The joint venture is managed by
WMC (Olympic Dam Operations) Pty.
Ltd., owned jointly by WMC (Olympic
Dam Corp.) Pty. Ltd., a subsidiary of
Western Mining Corp. Holdings Ltd.
(WMCH), 51 %, and BP Minerals Ltd. of
the United Kingdom, 49%. BP’s share
has been on the market since 1989 after
BP sold almost all of its mining assets to
RTZ Corp., but WMCH has a
preemptive right to buy BP’s share if
offered for sale. No price or decision was
made by yearend. The joint venture is
mining one of the largest copper-uranium
deposits in the world.'?

An explosion on August 25 at the new
Noranda reactor of Southern Copper
Ltd.’s Port Kembla smelter in NSW
allowed about 50 tons of molten copper
matte to escape onto equipment and
buildings.'® The smelter workshop was
set on fire and completely destroyed. The
smelter was shut down for 2 months
while the damaged reactor was repaired.
In addition, commissioning problems
plagued the smelter ever since the
modernization and expansion work was
completed in March. Output for the year
was only 26,200 tons of cathode copper,

only a little more than 30% of the design
capacity of 80,000 mt/a.!'* The smelter is
owned by CRA’s subsidiary, formed to
manage the company’s gold-copper-lead-
zinc interests, Enterprise Metals Pty.
Ltd., 60%, and the Japanese companies
Furukawa Co. Ltd., 30%, and Nissho
Iwai Corp., 10%.

AGIP Australia Pty. Ltd., a wholly
owned subsidiary of Italy’s AGIP SpA,
began mining operations at its Radio Hill,
WA, property in midyear. AGIP, after
several tries, obtained approval from the
Foreign Investment Review Board to
purchase Dominion Mining Ltd.’s one-
third interest by demonstrating that it
could not obtain other Australian partners
to develop the project.'’

Gold.—In spite of the predicted collapse
of the gold mining industry in Australia
following the reintroduction of taxation
by the Federal Government on gold
mining profits beginning January 1, gold
output for the year decreased only 4%
from that of the previous year’s record
high. However, this was the first time
since 1980 that production declined. In
addition, this level (234 tons of gold) of
production was attained despite the
difficulties for smaller companies in
attracting equity funding and a gold price
that fell in 1991.' The alltime record
high for gold production in Australia (244
tons) was set in 1990 when miners
accelerated mining and high graded their
operations to beat the introduction of the
gold tax and maximize their profits.
Australia held onto its third place
position, after the RSA and the United
States, of leading gold producers in the
world in 1991.

WA retained its dominance as the
country’s largest gold-producing State,
generating more than 75% of national
production. Several of its larger mines;
e.g., Boddington, Kambalda’s gold
operations, Mount Magnet, Telfer, and
the Kalgoorlie Super Pit, individually
exceeded the total production of NSW,
SA, VIC, and TAS.!” QLD maintained its
lead over the NT as Australia’s second
biggest gold mining State.
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The Boddington Mine, in WA,
remained Australia’s largest producer.
The Mount Leyshon Mine replaced the
Kidston Mine as the leading producer in
QLD. The Granites Mine was the leader
in gold production in the NT. 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 is
primarily 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 3
gives the 15 largest gold mines in
Australia in 1991. (See table 3.)

The Australian Nugget became the
world’s best selling gold bullion coin in
1991, nudging out Canada’s Maple Leaf
gold coin. The Nugget accounted for a
35% share of the world market in 1991,
up from a 15% share in 1990, following
the launch in March of coins containing
two ounces, 10 ounces, and 1 kilogram of
24 carat (99.99% pure) gold. The coin
series is minted by Australian Gold
Refineries (AGR), a division of the
Western Australian Mint, which is a
subsidiary of the Gold Corp. of Australia,
an agency of the WA State Government.
The Australian Nugget, when originally
introduced in April 1987, was minted
only in 1/10-ounce, 1/4-ounce, 1/2-
ounce, and 1-ounce denominations.'®

AGR’s Kalgoorlie refinery was
accredited during the first quarter by the
London Bullion Market Association
(LBMA), which sets the standards for the
world’s gold trade. AGR had applied for
the refinery to be accredited by the
LBMA in 1990. Accreditation means
that, for the first time since the discovery
of the Eastern Goldfields of WA in the
1890’s, gold mined in the region will be
able to be sent directly to the world’s
bullion markets. Bars from the Kalgoorlie
refinery will be stamped " Australian Gold
Refineries—Kalgoorlie. " Previously, gold
processed at the Kalgoorlie refinery had
to be weighed, assayed, and stamped at
AGR’s Perth refinery, which has had
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international accreditation, as the Perth
Mint, since the 1920’s."

Carpentaria Gold Pty. Ltd. suspended
mining and placed its Toms Gully Mine,
100 km southeast of Darwin, on care and
maintenance in May when opencut ore
reserves were exhausted. An exploration
program was started to identify proven
underground reserves. Open pit mining
began at the mine in 1988.%

Production capacity at the Boddington
Mine was increased 8% in midyear
following the addition of a second
extraction process that permitted the
recovery of gold and copper-gold
concentrates from supergene ores. The
$15 million plant added almost 245,000
mt/a of ore throughput capacity, enabling
the production of an additional 900 kg/a
of gold and 3,000 mt/a of copper.?

Carpentaria Gold Pty. Ltd., a wholly
owned subsidiary of MIM Holdings Ltd.,
announced in midyear that it would
develop the Tick Hill Mine, 110 km
southeast of the Mount Isa mining
complex, QLD.

The mine, initially to be developed as
an open pit, was expected to produce
about 3,100 kg/a of gold from 170,000
mt/a of ore. Development, including a
carbon-in-pulp plant, was expected to be
completed during the first quarter of 1992
at a cost of $9 million.”

With phase 2 of the expansion of the
Kalgoorlie Super Pit, an amalgamation of
the Fimiston underground, Mount
Charlotte, and Paringa operations at
Kalgoorlie, WA, completed in
September, the Super Pit became the
country’s largest gold producer during the
final quarter of the year. It was projected
to produce almost 14,000 kg during 1992.

Kidston Gold Mines Ltd. announced in
December plans to expand the existing
treatment plant at the Kidston Mine at a
cost of $11 million. The expansion will
involve the installation of a secondary
crushing circuit and an additional ball
mill, which will increase annual ore
throughput capacity from an average of
4.0 Mmt/a to 5.5 Mmt/a and will enable
gold production to increase from 5,900
kg/a to 6,850 kg/a. The Kidston Mine

has produced more than 46,000 kg of
gold since its commissioning in 1985.%

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 was also
produced at Koolan Island in Yampi
Sound, northern WA, at the Savage River
Mine in northwestern TAS, and at the
Iron Duke Mine in the South Middleback
Ranges near Whyalla, SA.

Australia overtook Brazil to become the
world’s largest iron ore exporter in 1991.
Brazil had been the biggest exporter since
1985. With a 16% increase to 115.9
Mmt, Australia’s exports were just over
1 Mmt more than Brazil’s 114.7 Mmt.
Iron ore was Australia’s eighth largest
export in 1991, providing a 29.1% share
of world exports.? Table 4 shows the
shares of world iron ore exports. (See
table 4.)

Portman Mining Ltd., manager and
equal partner with Hancock Mining Ltd.,
developed in July a 3-Mmt/a mine at
Ferro Gully on the McCameys Monster
deposit, 42 km west of Newman in the
Pilbara District. Production, 950,000 tons
in 1991, was sold to BHP Iron Ore Pty.
Ltd. (BHP Iron) for blending with
production from BHP Iron’s Mount
Whaleback operation.?

Following sacred-site claims by the
Karijini Aboriginal community, the WA
Government decided in August to conduct
an additional anthropological study of
Hamersley Iron Pty. Ltd.’s Marandoo
iron ore project area. Although the
Government was anxious for the 10-
Mmt/a mine to proceed and excised in
1990 about 3% of the Hamersley Range
National Park specifically to facilitate the
project, it was unsure about the legalities
of earlier anthropological studies, which
did not identify any sacred sites.
Marandoo is 35 km northeast of
Hamersley’s Mount Tom Price Mine.*

An earlier feasibility study of Marandoo
as a greenfield project showed that it
would not be viable as a stand alone
development; only its proximity to
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existing infrastructure would establish it
as an economical project. If the
Marandoo project is developed, the ore
will be railed to the Port of Dampier via
a 57-km spur line to the main 386-km rail
line between Mount Tom Price and
Dampier.

Hamersley’s preferred plans for
development of Marandoo were to bring
the mine on-stream in 1994 at an initial
rate of about 2 Mmt/a, increasing to a
design capacity of about 10 Mmt/a in
1997.7

China was considering in September
building a $190 million sponge iron
processing plant in the northwest of WA.
The proposed plant would supply 500,000
mt/a of sponge iron for the manufacture
of high-quality steel at steelworks in
China. A feasibility study undertaken by
the Chinese and regional Governments
was to be completed early in 1992. The
proposed 500,000-mt/a plant would have
majority Australian equity.?®

Commissioning of BHP Iron’s $60
million Yandi satellite mine 90 km
northwest of the company’s Mount
Whaleback Mine began in November, 2
months ahead of schedule. It was
expected that the first shipments for
export would be in January, rather than
in March as originally planned. Initial
production at Yandi will be 5 Mmt/a of
iron ore, although BHP Iron already was
planning to increase this to as much as 10
Mmt/a. The first major markets for
Yandi ore, in addition to customers in
Australia, will be China and Japan.
Europe, the Republic of Korea, and
Taiwan were considered potential future
markets.” The Yandi Mine will replace
the 4-Mmt/a capacity at BHP Iron’s
Koolan Island operation, which was
scheduled for closure in 1993.

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 ore
bodies. Only the Scuddles Mine at
Golden Grove in WA mined just one of
the two, namely zinc. However, Scuddles
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also was a producer of copper and
byproduct gold and silver.

The final feasibility study on the Lady
Loretta lead-zinc deposit, 135 km
northwest of Mount Isa in QLD, was
completed in January. The study
concluded that mining of the deposit
would be viable at a rate of 500,000 mt/a
at grades of 16.5% zinc and 8.3% lead
over a 12-year mine life. However,
Pancontinental Mining Ltd. (Pancon),
51% owner, deferred development
because of the prevailing low lead-zinc
prices. Other partners in the project were
AGIP, 25%, and Outokumpu Australia
Pty. Ltd., 24%, a subsidiary of
Outokumpu Oy of Finland.*

Underground mining began in February
at Pancon’s 50 %-owned Thalanga Mine,
150 km southwest of Townsville, QLD.
Mining at the open cut was concluded in
October 1990. Stockpiled -supergene ore
was milled during the interlude between
the termination of surface mining and the
beginning of mining of primary ore by
underground methods. Mining at
Thalanga was expected to reach its full
production capacity of 550,000 mt/a in
mid-1992, enabling production of almost
146,000 mt/a of separate copper, lead,
and zinc concentrates.>!

Work began in May at the Woodcutters
Mine and concentrator 80 km south of
Darwin in the NT to increase throughput
from 380,000 mt/a to a nominal 750,000
mt/a. Actual throughput to the mill will
be about 660,000 mt/a, scheduled to
begin in July 1992, producing 175,000
tons of lead and zinc concentrates
averaging 51.5% lead and 53.5% zinc.
The mine was owned by Nicron
Resources Ltd., a 78.6%-owned
subsidiary of Aztec Mining Co. Ltd.*

CRA was issued a mineral development
license at the end of November for its
large Century zinc deposit 250 km
northwest of Mount Isa, QLD, at Lawn
Hill Station. The license would permit
CRA to conduct additional mining,
processing, environmental, and
infrastructural studies. A shaft was being
bored to mine a 1,000-ton sample to test
smelting and refining techniques. CRA
was contemplating the development of a

5-Mmt/a opencast mine, with a mine life
of about 25 years, by late 1995.
Production would be 400,000 mt/a of
zinc-in-concentrates, about 10% of world
supply.®® CRA obtained an exploration
license for the Century tract in 1987, 100
years after the area was first pegged as a
mining claim, hence the name Century
for the deposit.

After many years and numerous studies,
MIM confirmed in midyear through
testing at the Mount Isa metallurgical
complex that previous problems in
treating the fine-grained lead-zinc-silver
ores from the McArthur River deposit
had been solved and that a salable
concentrate could be produced. The
McArthur River prospect is 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
State line. Proven and possible reserves
were reported to be 227 Mmt at a grade
of 41 g/mt silver, 4.1% lead, and 9.2%
zinc. MIM was planning to conduct a full
feasibility study in 1992.3

An explosion occurred December 30 at
MIM’s 60,000-mt/a ISASMELT lead
smelter at Mount Isa, QLD. The
explosion was apparently caused by
failure of the refractory brickwork, which
allowed molten slag to escape and mix
with water beneath the smelter. The
smelter was officially opened less than 2
weeks earlier, on December 19, at a cost
of $65 million. During the commissioning
phase, the smelter had been producing
400 to 700 tons of lead bullion per week.
The explosion did not affect shipments of
lead bullion to MIM’s refining subsidiary,
Britannia Refined Metals Ltd. at
Northfleet in the United Kingdom,
because the main 180,000-mt/a smelter at
Mount Isa continued to operate
normally.*

However, the main lead smelter at
Mount Isa was shut down from February
7 to March 9 because of the collapse of
an attached cooling tower. The closure
caused production losses of about 10,000
tons of lead bullion while the tower was
repaired, causing the suspension of
shipments of bullion to Britannia’s
refinery.%
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Aberfoyle Ltd.’s Que River Mine in
northwestern TAS ceased production in
December 1990. Stockpiled ore sent to
Renison Goldfields Consolidated Ltd.’s
(RGC) nearby Rosebery mill under
contract was concluded in February
1991.%

Magnesium.—Queensland Metals Corp.
NL (QMC), MIM Holdings, Ube
Industries Ltd. of Japan, and CSIRO
initiated a $37 million program to
research and develop a magnesium metal
industry for QLD. The project will be
based on the processing of magnesite
from the Kunwarara deposit, near
Rockhampton, QLD, which is being
developed by QMC. The aim of the 5-
year program is to develop smelting
technology and provide technical data for
a subsequent feasibility study, with the
construction of a commercial production
plant at Gladstone the ultimate objective
if results are favorable.®

The first production of deadburned
magnesia (MgO) was achieved at the
Queensland Magnesia Project, a part of
the Kunwarara magnesite deposit, in early
November following the earlier
production of electrofused MgO. The first
deadburned production line will produce
at the rate of 50,000 mt/a of MgO and
the electrofusion plant will produce at a
rate of 15,000 mt/a of electrofused MgO.
A second deadburned line will raise
annual production to 100,000 mt/a
beginning in early 1992. Mining of the
magnesite deposit began in March by
Pancon, operator and a 40 % shareholder.
Other shareholders are QMC, 50%, and
Radex Australia Pty. Ltd., 10%.%

Devex Ltd. completed a feasibility study
for expanding and redeveloping
operations at its Thuddungra magnesite
deposit in NSW. Devex was considering
a staged expansion, starting with
increased production from 8,000 mt/a to
30,000 mt/a, including higher grade
caustic and fused MgO products. The
second stage consisted of the production
of high-grade deadburned MgO.%

Manganese.—The Woodie Woodie
Mine near Nullagine in the Pilbara
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region, WA, mined 305,000 tons of high-
grade manganese ore during the year. All
of the production was exported, and
through effective marketing, managed to
capture about 20% of the Japanese
manganese market and 30% of the
manganese imports of both the Republic
of Korea and Taiwan during 1991, the
first full year of operation. The high-
grade fines and lump ores from Woodie
Woodie, transported by road train 380
km to Port Hedland for shipment
overseas, constitute the first manganese
exports from WA since the late 1960’s.
Portman Mining, the manager in equal
partnership with Gayna Park Pty. Ltd.,
was planning to increase production by
30%, to 400,000 mt/a, in 1992, with the
additional output going to new markets in
Europe.*! ‘

Mineral Sands.—Australia’s mineral
sands industry included the mining and
processing of high concentrations of the
heavy minerals—ilmenite, leucoxene,
monazite, rutile, and zircon. Australia
remained the world’s leading producer
and exporter of mineral sands and
produced an estimated 60% of world
demand for the mineral sands products
ilmenite, rutile, monazite, and zircon,
even though production in 1991 decreased
14.9%, 18.0%, 54.5%, and 33.2%,
respectively, because of a severe world
downturn in mineral sands prices. The
weak prices resulted from increased
production capacity and plentiful stocks
worldwide as a consequence of strong
growth during the 1980’s.

Ilmenite and rutile are valued for their
titanium dioxide (TiO,) content, which is
used as white pigment in the paint, paper,
plastics, printing, and rubber industries,
and as the source for titanium metal used
in the aerospace and medical industries.
Monazite is a source of rare-earth oxides
that are used in electronics and other
high-technology products. Zircon is
widely used in the refractory, foundry,
and ceramics industries.”

RGC Mineral Sands Ltd. (formerly
AMC Mineral Sands Ltd). suspended in
January dry mining at the Eneabba North
Mine 300 km north of Perth at Eneabba,

both to reduce inventories of mineral
sands products at a time of reduced
demand and to allow the commissioning
of its new, lower cost Eneabba West
dredge and concentrator in February. The
Eneabba West project involved
construction of the world’s largest
underwater bucket wheel sand mining
dredge and floating concentrator plant,
Amanda II, capable of operating to a
depth of 16 m and dredging mineral
sands at a rate of 3,000 mt/h.®
Australia’s largest resource processing
project since 1987 commenced early in
June at Kwinana, 30 km south of Perth,
WA. Downstream processing of
concentrates by Tiwest Pty. Ltd.
involved, for the first time in Australia, a
fully integrated mineral sands-to-TiO,
pigment project.* Tiwest, a 50-50 joint
venture of Minproc Chemical Co. Pty.
Ltd. and Kerr-McGee Chemical Corp. of
the United States, produced heavy-
mineral sands concentrate at its
Cooljarloo Mine, 170 km north of Perth,
and separated it into its component
constituents in a dry mill at Chandala, 60
km north of Perth. Approximately one-
half of the raw ilmenite produced was
used as feedstock for the production of
synthetic (upgraded ilmenite) rutile (SR)
averaging 94% TiO, in an adjacent plant
at Chandala. The remainder of the
ilmenite and the SR was railed separately
to Kwinana, where the ilmenite was
exported and the SR was converted to
TiO, pigment using the chloride process
at the new 56,400-mt/a Kwinana plant.*

Nickel.—Western Mining Corp. (WMC)
was planning a significant expansion of
all its WA nickel operations, which
included the mines at Kambalda, the
Leinster Mine, the Kalgoorlie smelter,
and the Kwinana refinery. 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 mines near Leinster. In
practice, however, the LNO was
essentially only the Rocky’s Reward
Mine, as the mostly inactive Leinster
Mine, an underground mine mothballed
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in 1986, was being mined only on a
limited basis by an open cut on a shallow
ore body.

WMC’s planned $165 million expansion
program announced in September would
include doubling ore throughput at LNO
to about 2 Mmt/a, producing 35,000 mt/a
of nickel in concentrate; increasing its
Kwinana refinery south of Perth from a
nominal capacity of 30,000 mt/a to
42,000 mt/a; and upgrading its Kalgoorlie
smelter to produce at least 65,000 mt/a of
nickel in matte.

The plans for KNO mainly concerned
attempts to lower production costs, which
have risen significantly because of
increasingly greater mining depths as well
as a slight lowering of the ore grade, by
changing work practices and introducing
flexible rosters. The new work practices
were to allow greater capital equipment
use by implementing around-the-clock, 7-
day-per-week work shifts. Kambalda was
working on a 5-day workweek.

Converting to continuous working was
met with strong opposition from the
Australian Worker’s Union, and KNO
lost many days of work through industrial
action into 1992. Another requirement in
KNO’s quest for work practice changes
was the necessity to have the WA
Government amend the Western
Australian Mines Regulation Act to allow
continuous working rosters in existing
underground mines, which already was
permitted by all the other States.*

Dominion Mining, after completing its
feasibility study, announced that it would
develop its Yakabindie sulfide nickel
deposit south of Mount Keith, WA. The
Yakabindie has proven mineral reserves
of 134 Mmt delineated in two deposits,
Six Mile and Goliath North, sufficient for
open pit mining at a combined rate of 6
Mmt/a of ore at a grade of 0.52% nickel,
sufficient for a mine life of 20 years. The
mine was expected to be in full
production by yearend 1994.

Earlier, the State and Federal
Governments overruled opposition to
development of the Yakabindie deposit
when aboriginal land rights activists
utilized the aboriginal Heritage Act to
forestall development.*’
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Outokumpu Australia and Outokumpu
Western Australia Pty. Ltd., both
subsidiaries of Outokumpu Oy,
announced in December that they would
proceed with the development of their 50-
50 joint-venture Forrestania nickel
project, 375 km east of Perth. The initial
construction of the mine was expected to
take about a year, with production
scheduled to begin early in 1993. The
project will consist of three mines, two
underground and an open pit, and a
500,000-mt/a flotation concentrator. The
mine was expected to have a mine life in
excess of 10 years, producing nickel
concentrate containing 7,500 mt/a of
nickel. The concentrates initially will be
shipped to Finland through the port at
Esperance on WA’s southern coast.®

WMC gained control of Mount Keith,
regarded as the world’s largest low-grade
sulfide nickel deposit, in a successful
hostile-bid takeover near yearend. The
deposit was wholly owned by Australian
Consolidated Minerals Ltd. (ACM). The
takeover offer was made by Resplendid
Pty. Ltd., a company jointly owned by
WMC and Normandy Poseidon Ltd.

Following the takeover, WMC and
Outokumpu Metals and Resources Oy,
ACM’s former partner in the Mount
Keith project, signed an agreement to
develop the property on a 50-50 basis.
WMC had not revealed any development
plans by yearend.?”

Platinum and Palladium.—No
Australian mines were primary producers
of platinum or palladium in 1991. 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.

Although the mining industry of
Australia was hopeful this would change
with development of the Coronation Hill
gold-platinum-palladium project in the
South Alligator River region of the NT,
the Government’s Resource Assessment
Commission, set up in 1991 to issue a
final determination, ruled that mining at
Coronation Hill would be prohibited
because the aboriginal custodians of the

area objected to mining at the site on
religious grounds. The Coronation Hill
site had been registered as a sacred site to
the Jawoyn people in October 1985. The
Coronation Hill Project is within the
Kakadu Conservation Zone of Kakadu
National Park. The Government will now
incorporate the conservation zone into the
national park.*

Partners in the project were Newcrest
Mining Ltd. (formerly Newmont
Australia Ltd. prior to Newmont’s merger
with BHP Gold Mines Ltd)., 45%, acting
as manager; Plutonic Resources Ltd.
(formerly Pioneer Mineral Exploration
Ltd)., 45%; and Norgold Ltd., a
subsidiary of North Broken Hill-Peko
Ltd., 10%.

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 at a rate of about 6.2 Mmt/a in
1991.5' Australia ranked as the 23d
largest steel producer in 1991.

HIsmelt Corp. Pty. Ltd., a 50-50 joint
venture of CRA and Midrex Corp. of the
United States, began construction in
midyear of a $77 million research facility
for the development of a trial direct-
reduction steelworks at Kwinana, WA,
using the High Intensity Smelting
(HIsmelt) process. This process is a
single-stage method for direct smelting of
iron ore in a closed molten bath reactor
to produce a pig iron equivalent. It
eliminates the need for blast furnaces,
coke ovens, and sintering plants that are
part of the conventional ironmaking
process. The HIsmelt process is able to
use iron ore fines and noncoking coals.
Construction of the pilot plant with a
nominal capacity of 100,000 mt/a was
expected to be completed late in 1992.
The Government-owned research body
CSIRO also will be involved in
researching the HlIsmelt process at the
new plant.*

CRA initiated the HIsmelt process in
1981 through a partnership with
Klockner-Werke AG of Germany. In the
early years of development it often was
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called the Klockner Process. CRA
acquired 100% of the rights to the
process in 1987. In 1989, CRA entered
into the partnership with Midrex, a leader
in direct-reduced iron technology, to form
HIsmelt. HIsmelt is but one of a number
of proposed direct-smelting technologies
under development.®

Perth-based Compact Steel Ltd. began
in midyear a final feasibility study for a
1.5-Mmt/a steel mill in WA. The study
was being based on using the Corex
ironmaking process developed by Voest
Alpine AG of Austria, a direct-smelting
application similar to that of HIsmelt’s.
Compact Steel was proposing to build the
steel plant near the existing steaming coal
mines at Collie, south of Perth.%

Tantalum.—The Wodgina-Pan West
Mine was opened early in the year, 100
km south of Port Hedland, in the Pilbara
region of WA. The mine became the
second large tantalum producer in
Australia, after Gwalia Consolidated
Ltd.’s Greenbushes Mine, 250 km south
of Perth, also in WA, and the third of the
Western World’s large operating primary
tantalite mines. Together, these three
mines (the third one is Canada’s Bernic
Lake Mine owned by Tantalum Corp. of
Canada Ltd). supply about 30% of the
world’s supply of high-grade tantalum
pentoxide (Ta,O;) concentrates. The
Wodgina-Pan West Mine, an equal joint
venture of Pancon and Goldrim Mining
Australia Ltd., produces about 90,000
kg/a of Ta,0O4 concentrates from 85,000
tons of ore.*

The Greenbushes Mine became a single
operating unit after the merger of
Greenbushes Ltd. into Gwalia
Consolidated in late 1990. Gwalia
Consolidated announced in midyear plans
to proceed with mine expansion and
development of new hard-rock treatment
facilities, appropriately as the project
goes from relatively soft and weathered
to hard and fresh pegmatite ore at the
mine site. The mine expansion will
essentially be a new and bigger open pit,
lifting production to almost 300,000 kg/a
of Ta,05 concentrates by 1996 from the
current 180,000 kg/a. Sufficiently
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weathered pegmatite ore and high-grade
tailings are available to permit continuous
operation of the existing soft-rock
treatment plants until production from the
new facilities begins. The expansion
project started in December, and the plant
was scheduled to be commissioned in
November 1992.%

Tin.—The Renison Mine near Zechan,
TAS, the world’s largest hard-rock
underground tin mine, underwent a major
reorganization early in the year as a
response to continued depressed prices,
the lowest in real terms in more than 30
years, and massive oversupply in
international markets. To reduce
operating costs, RGC, 100% owner and
operator, implemented a survival strategy
reducing the work force by 100, to 250
employees, and replacing the 2 12-hour-
shift, 7-day week operation with one
based on a 3 8-hour-shift, 5-day week.
The plan also incorporated, by selective
mining, an increase of the average grade
mined, from 1.27% to 1.43% tin.%
Production of ore was reduced from
745,000 mt/a, containing about 7,000
tons of tin-in-concentrate, to 525,000
mt/a containing about 5,500 tons of tin-
in-concentrate. Initial rejection of the plan
by employees resulted in a shutdown
from March 6 to April 4 when
underground mining resumed.

Modifications made to the concentrator
during the year improved concentrate
grades and reduced costs and the
introduction of short-hole open stope
mining instead of cut and fill in some of
the more complex ore bodies further
improved productivity as well as safety.’

The ninth meeting of members of the
Association of Tin Producing Countries
(ATPC), held in Canberra during
October, agreed to limit production
through a sixth supply rationalization
period, from January to December 1992.
The ATPC also decided to reduce the
total permissible export tonnages by 9.1%
in 1992. These actions were taken in an
attempt to reduce the oversupply of tin
stocks on the world market, which
continue to contribute to the weakening of
world tin prices.¥

~purchase of an 80% interest in the

Tungsten.—The Kara open pit, owned
and operated by Tasmania Mines Ltd. at
Hampshire, south of Burnie on TAS’s
northern coast, remained Australia’s only
operating scheelite mine. The Dolphin
scheelite mine, on King Island in Bass
Strait off the Tasmanian coast, closed in
December 1990 owing to depressed prices
caused, in part, by Chinese producers
oversupplying the market.® China
supplies up to 70% of the international
market for tungsten. All plant and
equipment and accumulated stocks of
concentrate at Kara were sold during
1991.

Vanadium.—Precious Metals Australia
Ltd. (PMA) was progressing with its
plans to develop its Windimurra
vanadium deposit near Mount Magnet in
WA to become Australia’s first vanadium
pentoxide (V,05) producer. PMA
anticipates production of 3,700 mt/a of
V,0s 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.¢

In September, PMA finalized the
Barrambie vanadium project, near
Sandstone, WA, from Trans-Global
Resources NL, which retained a 20%
interest.%

Industrial Minerals

Asbestos.—Mineral Commodities Ltd.
(MCL) continued negotiations with the
NSW Government to reprocess the
Woodsreef Mine’s 25-Mmt chrysotile
asbestos-fiber tailings dump left when the
mine, near Barraba in Northern NSW,
closed in 1983. MCL planned to use a
dust-free process pioneered and in use at
the company’s Canadian operations at
Baie Verte, Newfoundland.

Diamond.—The mammoth Argyle Mine
in the Kimberley region of WA again
retained in 1991, for the sixth consecutive
year, its position as the world’s biggest
single-mine producer of diamond with
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another record-high production. Argyle
produced 35 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 about
32.4 million carats from about 6 Mmt of
ore. Alluvial production for the year
contributed about 1.6 million carats from
about 2 Mmt of ore. Production increased
in spite of declining ore grades as mining
moved into deeper levels on the AK-1
pipe. About 5% of production was of
gem quality, including a small proportion
of very rare pink stones; 40% was near-
gem quality and 55% was industrial
quality.

The Argyle Mine was owned and
operated by the Argyle Diamond Mines
Joint Venture (ADMIJV), a joint venture
of CRA, 59.9%, and Ashton Mining
Ltd., 40.1%.

The ADMJV renewed in July its 5-year
marketing contract with the Central
Selling Organization (CSO), through
Argyle Diamond Sales Ltd. The contract
covers the major part of Argyle
production. Although most diamonds will
be sold through the CSO, a selection of
the better gemstones will be retained for
cutting and polishing by Argyle in its
Perth facility and a portion of the near-
gem-quality and industrial-grade stones
will be sold on the open market through
Argyle’s Antwerp, Belgium, office.®

Australia’s only other significant
producing diamond mine, Normandy
Poseidon’s Bow River Mine 25 km
northeast of Argyle, also produced
another record-high production,
recovering almost 1 million carats from
more than 3 Mmt of ore. Normandy
Poseidon was formed in May from the
merger of Normandy Resources NL and
sole owner of the Bow River Mine,
Poseidon Ltd.

All of Bow River’s output is 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
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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
Andamook:, 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.

The world’s largest resource of nephrite
jade was at Cowell on the Eyre Peninsula
in SA. In addition to the important
deposits of opal and sapphire, Australia
also produced a variety of other
gemstones, including amethyst,
aquamarine, chrysoprase, emerald,
garnet, thodonite, topaz, and zircon.

Graphite.—The Esperance (formerly
Munglinup) graphite project 80 km east
of Ravensthorpe, WA, was deferred in
October by Gwalia Consolidated,
manager and 51% owner, pending
improved demand for graphite. The
project originally planned for the
development of an open pit mine initially
to produce 8,000 to 12,000 mt/a of
graphite. Warrior International Ltd. held
the remaining 49%.%

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, and Lake
Macleod Field, near Carnarvon, both in
WA. Indonesia, the Republic of Korea,
and Taiwan received the bulk of
remaining exports.

Dampier was nearing at yearend
completion of its expansion program to
increase production capacity by 500,000
tons at the Dampier Field. Expansion of
production capacity by 500,000 tons at
the Lake Macleod Field was completed in
1990. Capacity of the Dampier and Lake
Macleod Fields combined will be 4.5
Mmt/a when the Dampier program is
completed, expected to be early in 1992.

The Leslie Salt Div. of Cargill Australia
Ltd., a wholly owned subsidiary of
Cargill Inc. of the United States, was
increasing production at its Port Hedland,
WA, operation to 2.75 Mmt/a, up from
2.25 Mmt. The expansion was expected
to be completed in 1994.%

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 a record of more
than 120 Mmt shipped in 1991, an
increase of 12.8% over that of 1990.
Coking coals accounted for almost 55%
of shipments, about the same as that in
1990. Australia was the world’s sixth
largest producer of coal (all grades) in
1991, ranking behind China, the United
States, the former U.S.S.R., Germany,
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.

Australia’s largest single coal mine
remained Pacific Coal Pty. Ltd.’s
57.19 %-owned Blair Athol open cut in
QLD, producing about 9 Mmt/a of
steaming coal, primarily for export to
Japan. Australia’s largest single
underground coal mine was Austen and
Butta Ltd.’s wholly owned South Bulli
Mine in NSW, producing about 3 Mmt/a
of coking and steaming coal for export to
Asian markets.
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Coal for export from QLD is primarily
delivered by rail for shipment from five
ports on the Pacific Coast, namely, Abbot
Point, Brisbane, Dalrymple Bay,
Gladstone, and Hay Point. NSW’s coal
exports are shipped from terminals at
Newcastle, Port Kembla, and Sydney.
Table 5 gives Australian coal exports by
State and port.% (See table 5.)

Pacific Power continued trying to
privatize or sell all its State-owned mines.
Tenders were requested early in the year
but, when the tenders closed later in the
year, none was accepted. A tender recall
in early 1992 was expected to produce
positive results by midyear.

After 113 years of continuous
operation, the Coal Cliff Mine 25 km
north of Wollongong, NSW, was closed
in March by Kembla Coal and Coke Pty.
Ltd., a subsidiary of CRA. The mine was
closed because of low coal recovery due
to obsolete mining methods, as well as
near depletion of reserves. The mine will
continue to be maintained for possible
future development of its western
reserves.

In April, the joint venture of MGC
Resources Australia Ltd., operator and
75% shareholder, and MIM, 25%,
announced the Queensland Coalbed
Methane Project (QCMP) for the
exploration of natural methane gas fields
in QLD coalbeds to determine the
potential for methanol production. The
QCMP covers an area of 14,000 km?® of
the Central QLD coalbeds. The project
will determine the extent of commercially
recoverable reserves of methane. MGC
plans to establish a plant to convert the
methanol for export as a basic raw
material for various chemical products.
MGC is a subsidiary of Mitsubishi Gas
Chemical of Japan.®

The $110 million opencut Camberwell
Mine in the Hunter Valley coal district of
NSW began production in April. Capacity
is scheduled to be 2.4 Mmt/a by 1994.
Production will be a mix of about 60%
steaming coal, with 40% of production
upgraded to soft or semisoft coking coal.
The mine, the first single union coal mine
in NSW, is operated by Camberwell Coal
Pty. Ltd., owned by Navidale Pty. Ltd.,
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50%, Toyota Tsusho Mining (Australia)
Pty. Ltd., 40%, and Dia Coal Mining
Australia Pty. Ltd., 10%.%

The Federal Government and the
Australian coal industry signed a
Memorandum of Understanding
incorporating the repeal of coal export
duties after the Commonwealth
Government announced on December 2
that the coal export duty would be
abolished effective July 1, 1992, the
beginning of the next fiscal year.?

Petroleum and Natural Gas.—More
than a dozen local and international
companies signed production-sharing
contracts in December to work in the
newly released Timor Gap permit areas in
the Timor Sea between Australia and
Indonesia. The first seismic work in the
area was expected to begin during early
1992, but exploration drilling was not
expected until 1993. The area was off
limits to petroleum exploration for more
than a decade until a zone of cooperation
with Indonesia was agreed to in 1988 and
ratified by the Australian Parliament in
1990.

The total number of petroleum
exploration and development wells drilled
during 1991 (215) was 11% lower than
the number drilled during 1990 (242).
The number of onshore exploration wells
drilled in 1991 (114) remained virtually
the same as that in 1990 (113). However,
the number of offshore exploration wells
drilled (36) was 44% lower than the
number drilled in 1990 (64). The total
number of exploration wells drilled in
1991 (150) decreased 15% from the
number drilled in 1990 (177). The total
number of development wells drilled (65)
was the same as that in 1990, with both
onshore and offshore drilling remaining at
17 and 48, respectively. The total meters
drilled for exploration and development
wells in 1991 (459,573) was about 15%
less than that drilled in 1990 (542,402).
In seismic survey activity during 1991,
the total number of line km recorded
(163,642) increased by almost 82%
compared with that of 1990 (89,938). The
level of offshore activity in 1991
(155,023 line km) was almost 93%

greater than the corresponding level
achieved during 1990 (80,415 line km).™

The Australian Marine Oil Spill Centre
(AMOSC), funded by members of the
Australian Institute of Petroleum Ltd.
(AIP), became operational at Corio Quay,
near Geelong, on Port Phillip Bay, VIC.
The AMOSC facility is on call 24 hr/d
and is equipped to respond to an oil spill
incident anywhere around the Australian
coast within 12 to 24 hours. AMOSC’s
location was chosen because of its
proximity to national transport facilities
as well as an excellent communications
network and because the area is at the
hub of the Australian oil industry and its
tanker movements. AIP established a
wholly owned subsidiary, Australian
Marine Oil Spill Centre Pty. Ltd., to be
responsible for the stockpile of equipment
to deal with a major oil spill and direct
the center’s operations, including
training. The AMOSC also includes a
world-class training facility for spill
combat techniques that can cater between
200 and 300 industry and Government
personnel per year. The participating
companies involved in the AMOSC are:
Ampol Ltd.; BHP Petroleum Pty. Ltd.;
BP Australia Ltd.; Caltex Oil (Australia)
Pty. Ltd.; Esso Australia; Hadson Energy
Ltd.; Mobil Australia; The Shell Co. of
Australia Ltd.; Santos Ltd.; West
Australian Petroleum Pty. Ltd.; and
Woodside Petroleum Ltd.™

Uranium.—The Commonwealth
Government’s 8-year-old uranium policy
of restricting uranium production to three
sites was reaffirmed at the biennial
Australian Labor Party’s National
Conference in June. 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 (QML) Nabarlek Mine, also
in the Alligator Rivers region of the NT,
was depleted of reserves and closed in
1988. Thus, the "three mines” policy is
in practice a "two mines" policy, as the
export permit holders, Energy Resources
of Australia Ltd. (ERA) and the
consortium of WMCH-BP Minerals Ltd.
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are the only ones with viable mines. The
Commonwealth Government has de facto
control over wuranium 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.

Pancon sold in August its Jabiluka
uranium-gold deposit, 15 km north of the
Ranger Mine, to ERA for $95 million.
Pancon owned 65% of Jabiluka outright
and exercised its option to acquire from
Texaco Oil Development Corp. of the
United States its 35% interest in the
deposit to sell the entire share to ERA.
Pancon was established on the strength of
the Jabiluka deposit, the largest
undeveloped uranium deposit known in
Australia and considered one of the
world’s richest large deposits, about 20
years ago. Pancon, holder of the property
since its discovery, had been planning the
start of production when the "three
mines" policy went into effect in 1983,
blocking development. All necessary
mining and environmental approvals had
been approved for the project to proceed
when it was held up by Federal policy.
The project has been on perpetual standby
ever since. The Jabiluka deposit is within
the boundaries of, but excised from,
Kakadu National Park.™

After a 9-month feasibility study, the
joint-venture partners of the polymetallic
(copper, gold, silver, and uranium)
Olympic Dam Mine in SA announced in
February the decision to proceed with the
stage 2, $50 million expansion program.
The expansion will increase uranium
oxide output to 1,400 mt/a from 1,200
mt/a by yearend 1992. The expansion,
envisioned at the outset when the mine
was first being developed in 1985,
included increasing ore hoisting capacity
and ore handling equipment; enlarging
the concentrator, hydrometallurgical
plant, smelter, and refinery; upgrading
water and power supply facilities and
enlarging the tailings retention system;
and constructing new housing for an
expanded work force.”

The Olympic Dam joint venture signed
new contracts with Teollisuden Voimo Oy
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of Finland, Tokyo Electric Power Co.
Inc., and an unnamed Japanese power
utility in 1991 for the supply of uranium
oxide.™ All of Olympic Dam’s uranium
oxide is exported to Asia, Europe, and
the United States.

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 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 270
principal airports with permanent-surface
runways out of an aggregate of 747 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 16 petroleum, oils,
and lubricant tankers; 1 chemical tanker;

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 1990 was 38,000
MWw.

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-
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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.
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OTHER SOURCES OF INFORMATION

Agencies

Australian Bureau of
Agricultural and
Resource Economics
G.P.O. Box 1563
Canberra, Australian Capital
Territory 2601
Australia
Telephone: +61 6 272 2000
Fax: +61 6 272 2001

Bureau of Mineral Resources, Geology and
Geophysics
G.P.O. Box 378
Canberra, Australian Capital
Territory 2601
Australia
Telephone: +61 6 249 9111
Fax: +61 6 248 8178

Department of Primary Industries and Energy
G.P.O. Box 858
Canberra, Australian Capital
Territory 2601
Australia

Minister for Primary Industries and Energy
Telephone: +61 6 277 7520
Fax: +61 6 273 4120

Minister for Resources
Telephone: +61 6 277 7480
Fax: +61 6 273 4154

Joint Coal Board
G.P.O. Box 3842
Sydney, New South Wales 2001

Australia
Telephone: +61 2 235 9666
Fax: +61 2 223 1896
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New South Wales Department of
Minerals and Energy
P.O. Box 536
St. Leonards, New South Wales 2065
Australia
Telephone: +61 2 901 8888
Fax: +61 2901 8777

Northern Territory Department of Mines and
Energy
P.O. Box 2901
Darwin, Northern Territory 0801
Australia
Telephone: +61 89 89 5511
Fax: +61 89 81 4806

Queensland Department of Resource
Industries
(Formerly Queensland Department of Mines)
G.P.O. Box 194
Brisbane, Queensland 4001
Australia
Telephone: +61 7 237 1435
Fax: +61 7 229 7770

South Australian Department of
Mines and Energy
P.O. Box 151
EBastwood, South Australia 5063
Australia
Telephone: +61 8 274 7500
Fax: +61 8 272 7597

Tasmanian Department of
Resources and Energy
P.O. Box 56
Rosny Park, Tasmania 7018
Australia
Telephone: +61 02 30 8333
Fax: +61 02 44 2117

Victorian Department of
Manufacturing and Industry
Development
P.O. Box 173
East Melbourne, Victoria 3002
Australia
Telephone: +61 3 412 8000
Fax: +61 3 419 0770

Western Australian Department
of Mines Mineral House
100 Plain Street
East Perth, Western Australia 6004
Australia
Telephone: +61 9 222 3333
Fax: +61 9 222 3430

Western Australian Department of State
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Development (Formerly Department of
Resources Development)

170 St. Georges Terrace

Perth, Western Australia 6000

Australia
Telephone: +61 9 327 5454
Fax: +619 327 5481

Australian Mining Industry Council
216 Northbourne Avenue
Canberra, Australian Capital

Territory 2602
Australia
Telephone: +61 6 249 8955

Fax: +61 6 247 4985
Australian Petroleum Exploration Association
Ltd.
P.O. Box R225
Royal Exchange, Sydney
New South Wales 2000
Australia
Telephone: +61 2 252 4222
Fax: +612 252 4735

Chamber of Mines, Metals, and Extractive
Industries of New South Wales
Suite 902, 9th Floor
Underwood House
37 Pitt Street
Sydney, New South Wales 2000
Australia
Telephone: +61 2 247 5384
Fax: +61 2 223 1215

Northern Territory Chamber of Mines &
Petroleum Inc.
G.P.O. Box 510
Darwin, Northern Territory 0801
Australia
Telephone: +61 89 81 4486
Fax: +61 89 41 1625

Queensland Mining Council (formed by the
April merger of the Queensland Chamber of
Mines and the Queensland Coal Association)
7th Floor, AGL House
60 Edward Street
Brisbane, Queensland 4000
Australia
Telephone: +61 7 221 8722
Fax: +61 7 229 4564

South Australian Chamber of Mines & Energy
P.O. Box 493
Glenside, South Australia 5065
Australia
Telephone: +61 8 379 9711
Fax: +61 8 379 1142

Tasmanian Chamber of M