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Preface

This edition of the Minerals Yearbook records the performance of the worldwide minerals industry during 1989 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, International Review, contains the latest available mineral data on more than 150 foreign countries and
discusses the importance of minerals to the economies of these nations. The 1989 review is presented as 5 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 U.S.S.R., 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 Minerals Perspectives Series quinquennial regional books, which have
been discontinued. The Bureau of Mines continually strives to improve the value of its publications to users.
Constructive comments and suggestions by readers of the Yearbook are welcomed.

T S Ary, Director
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MINERAL INDUSTRIES OF

ASIA AND THE PACIFIC

By Staff, Branch of Asia and the Pacific

INTRODUCTION'

The area encompassed by the politi-
cal entities included in this study com-
prises 11 million square miles or about
15 percent of the total Earth’s land
area. The bulk of the region is con-
tained on the Asian continental land
mass. Australia, the world’s largest is-
land or the world’s smallest continent,
alone is almost as large as the continen-
tal United States. The islands of New
Zealand, New Guinea, Borneo, Suma-
tra, and Honshu are among the largest
in the world. Collectively, they consti-
tute a land area of 1.1 million square
miles or an area about one-fourth the
size of the United States.

The region is noted for its great
rivers. The Chang, Huang, Amur, and
Mekong are respectively the fifth, sixth,
eighth, and eleventh longest rivers in
the world. The Ganges-Brahmaputra
has created the world’s largest delta,
which covers 30,000 square miles.
Abutting East Asia are the Sea of Ja-
pan, Dong Hai, Nan Hai, Bay of Ben-
gal, and Arabian Sea. In the Southern
Hemisphere, there is the Indian Ocean
and the South Pacific Ocean. The Con-
tinental Shelf adjacent to the region
constitutes a large proportion of the
world’s readily accessible shelf area.
On the other hand, the Philippine and
Java trenches and, further out, the
Mariana Trench reach to formidable,
abyssal depths, downward to 6,000
fathoms. Contrasting to this is Mount
Everest, which reaches a lofty height of
29,028 feet. And then there is Xizang,
whose high plateaus have been called
the roof of the world.

The Asia and the Pacific region has
large resources of tin, tungsten, anti-
mony, bismuth, mica, fluorspar, mag-
nesite, talc, bauxite, copper, gold, iron
ore, nickel, zinc, rare earths, titanium,
zirconium, and graphite. Tin occurs in

the Malay peninsula granite ranges—
from southwest China south through
Burma, Thailand, and Malaysia to In-
donesia’s tin islands. Tungsten and as-
sociated bismuth come from southeast
China (mainly Guangxi), the central
Korean peninsula, and isolated spots in
Thailand and Burma. India and the
Republic of Korea are well known for
their graphite and mica. Korean graphite
is associated with anthracite. Talc and
magnesite occur in the mafic rocks of the
Liaodong and Korean peninsulas.

There are world-class deposits of lead,
nickel, and uranium in the Precambrian
Shield areas of Australia in addition to
the volcanogenic zinc and copper. There
are also massive sedimentary formations
of coal, iron ore, bauxite, and titanium
in Australia. Nickel is associated with the
weathering of the large ultramafic com-
plexes of Indonesia, New Caledonia, and
the Philippines. Copper and gold are
widely associated with the young por-
phyry deposits of the island arcs of the
southwest Pacific. There is complex met-
allogenesis of iron, rare earths, titanium,
and vanadium in China.

In the face of expanding energy de-
mand, the region is generally very short
of oil. However, China’s fuel position is
strong across the board, and Indonesia
has oil and is developing coal resources.
The two Koreas have no oil, but have
major anthracite deposits. India’s coal
position is good, and oil output shows
promise. Thailand relies on foreign oil,
although oil shale is present, and gas
has been found. The Philippines has
little energy resources. Offshore oil and
gas in the region, however, show prom-
ise in many areas.

In terms of exploitation, many min-
erals, metals, and fuels are produced in
significant quantities in Asia and the
Pacific. The area provides significant
amounts of the world’s output of tin,
tungsten, copper, nickel, uranium,
graphite, mica, talc, pyrophyllite, coal,
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salt, fluorspar, magnesite, antimony, and
titanium, iron ore, zinc, bauxite, manga-
nese, columbite-tantalite, barite, and
rare-earth minerals. See table 1 for min-
eral commodities for which the region
has a high percentage of world output.

The production of crude oil through-
out Asia was close to 2.3 million barrels
in 1989. China and Indonesia together
account for about 67% of the total
output. The remainder is primarily
from Brunei, India, Malaysia, and
Burma, in that order.

Indonesia is the largest producer of
natural gas in the area, with an output
of 40 million cubic meters in 1989,
followed by Malaysia and Australia
each with about 17 billion cubic meters
and China with around 15 billion cubic
meters.

Total coal production of the region
now exceeds 1.6 billion metric tons.
The production of bituminous coal ac-
counts for nearly 90% of the total
output. China is the largest producer,
with an output of 1.1 billion tons in
1989. Other major producers are India
and Australia. In 1989, the combined
production by China, India, and Aus-
tralia was about 1.5 billion tons or 92%
of the area’s output. Other coal pro-
duction is nominal, coming from Af-
ghanistan, Indonesia, Japan, the Ko-
reas, Mongolia, Taiwan, and Vietnam.

Only Brunei and Indonesia can be
considered self-reliant in terms of do-
mestic energy production. While China
is a large fuels producer, its demand
exceeds domestic supply. Conversely,
Hong Kong, Macao, the Philippines,
and Singapore import virtually all of
their energy requirements. In addition
to these, countries that import 70% or
more of the energy they consume in-
clude Japan, Nepal, Sri Lanka, Thai-
land, and Taiwan.

To meet fast-growing energy require-
ments, nuclear powerplants have been
constructed in India, Japan, Pakistan,
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Philippines, Republic of Korea, and Tai-
wan. China’s nuclear power program is
presently limited to the construction of
three modest-size powerplants.

The most immediate challenge to the
nations of Asia and the Pacific is to
establish their industrial strength individ-
ually. The natural resources of the area
are in general still underdeveloped. Only
Japan compares well commercially and
industrially with the United States and
the countries of Western Europe. Its in-
dustries are large and integrated and
geared to world commerce.

The newly industrializing countries
of the region include Hong Kong, In-
dia, Indonesia, Malaysia, Republic of
Korea, Taiwan, and Thailand, several
of which have large trade surpluses
with the United States. The output data
on cement and steel reflect the general
industrial activity of these countries.

The outlook for mineral develop-
ment in Asia and the Pacific is uneven:
there is good potential for oil in coastal
Asia; hard-rock mining is not particu-
larly attractive, except in Australia,
Philippines, Papua New Guniea, Indo-
nesia, China, and India. The industry
and mineral markets of the region are
sizable and expanding. Finally, there
are good opportunities in regard to
introducing mineral and metal and fuel
technology; consulting and plant con-
struction; and business and manufac-
turing related to mineral and metal
processing and fabrication, chemicals
and fertilizers, and general engineering.

'Edmond Chin, Chief, Branch of Asia and the
Pacific, Division of International Minerals.
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TABLE 1
ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1989

(Thousand metric tons unless otherwise specified)

Aluminum Coal Copper
Country Bauxite Alumina Metal Barite Cement Anthracite Bituminous I\g:)r:let,eftu ﬁ:f::g}’
Afghanistan — — — 2 100 — 150 5 —
Australia 38,584 10,800 1,244 11 7,000 — 190,084 295 230
Bangladesh — — — — 313 — — — —
Bhutan — — — — 75 — — — —
Brunei — — — — — — — — —
Burma — — — 20 300 — — 5 —
Cambodia — — — — — — — — —
China 4,000 1,400 850 1,750 207,000 190,000 850,000 375 550
Christmas Island — — — — — — — — —
Fiji — — — — 90 — — — —_
Hong Kong — — — — 2,141 — — — —
India 4,768 927 423 548 42,100 — 206,000 57 42
Indonesia 862 394 197 — 14,099 — 8,812 144 —
Japan — 466 35 — 79,717 8 10,179 15 882
Korea, North — 20 10 100 16,000 65,000 — 12 25
Korea, Republic of — 36 18 4 30,474 20,785 — — 179
Laos — — - — 7 — — — —
Malaysia 350 — — 37 4,640 — 116 24 —
Mongolia — — — — 500 — 800 165 —
Nauru — — — — — — — — —
Nepal — — — — 218 — — — —
New Caledonia — — — — 67 — — — —
New Zealand — — 260 — 950 @) 2,150 — —
Pakistan 2 — — 30 7,000 — 2,642 — —
Papua New Guinea — — — — — — — 201 —
Philippines — — — Q) 6,000 — 1,343 190 132
Singapore — — — — 1,706 — — — —
Solomon Islands — — — — — — — — —
Sri Lanka — — — — 400 — — — —
Taiwan . — — — — 18,043 — 784 — 43
Thailand — — — 76 15,024 9 — — —
Vietnam — — — — 1,800 5,500 — — —
Total 44,566 14,043 3,037 2,578 455,764 281,302 1,273,060 1,488 2,083
Share of world
total, percent 542 36 17 45 41 95 41 17 25
United States W 4,670 4,030 290 71,268 3,368 269,794 1,498 1,477
See footnotes at end of table.
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TABLE 1

ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1989—Continued

(Thousand metric tons unless otherwise specified)

Gold Iron Lead Manganese,
Country Fluorspar Mine, Au  Graphite?> Iodine Ore, gross X Steel, Mine, Pb  Refined, Magnesite  mine, Mn
content? weight Pig crude content  primary content

Afghanistan — — — — — — — — — — —
Australia — 202 — — 105,810 6,094 6,761 495 376 60 1,008
Bangladesh — — — — — — 86 — — — —
Bhutan — — — — — — — — — — —
Brunei — — — — — — — — — — —
Burma — — — — — — — 12 4 — —
Cambodia — — — — — — — — — — —
China 1,750 90 200 — 100,000 57,800 61,200 330 270 2,000 550
Christmas Island — — — — — — — — — — —
Fiji — 4 — — — — — — — — —
Hong Kong — — — — — — 120 — — — —
India 23 — 48 — 51,424 12,080 12,452 27 21 480 521
Indonesia — [3 — 0] 143 — 2,000 — — — 5
Japan — 6 — 253 80,196 107,909 19 208 — "
Korea, North 40 S 35 — 9,500 6,500 7,300 80 70 1,500 —
Korea, Republic of 1 — 101 — 334 14,846 21,873 17 60 — —
Laos — — — — — — — — — — —
Malaysia — 3 — — 102 — 550 — — — —
Mongolia 800 — — — — — — — — — —
Nauru — — — — o e — — - — —
Nepal — — — — — — — — — 28 —
New Caledonia — — — — — — — — — — —
New Zealand — 3 — — 2,000 200 250 — — — —
Pakistan 5 — — — — 1,000 1,000 — — 9 —
Papua

New Guinea — 31 — — — — — — — — —
Philippines — 35 — — — — 300 — — 1 @)
Singapore — — — — — — 430 — e — —
Solomon

Islands — @) — — — — — — — — —
Sri Lanka — — 4 — — — — — — — —
Taiwan — — — — e 6,000 9,047 — — — —
Thailand 98 — — — 177 — 689 25 — — —
Vietnam — — — — — — 115 — — — —

Total 2,717 385 388 8 269,753 184,716 232,082 1,005 1,009 4,078 2,084

Share of world

total, percent 47 20 61 50 29 33 30 30 31 534 25
United States 66 266 \Y 2 59,032 50,977 88,852 419 397 w —

See footnotes at end of table.
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TABLE 1

ASIA AND THE PACIFIC: PRODUCTION OF SELECTED MINERAL COMMODITIES, 1989—Continued

(Thousand metric tons unless otherwise specified)

Mercury, . Nickel Petroleum Tin®
Country Mine, Hg Mica Mine, Ni Refined? crude? Salt Mine, Sn Refined,
content content content primary
Afghanistan — — — — — 35 — —
Australia — — —_ —_ 179 7,200 7,709 424
Bangladesh — — 65 41 — 415 — —
Bhutan — — — — — — — —
Brunei — — — — 52 — — —
Burma — — @) — 4 250 400 300
Cambodia — — — — — 40 — —
China 900 — 25 25 1,000 28,000 29,500 29,500
Christmas Island — - — — — — — —
Fiji — — — — — — — —
Hong Kong — —_— — — — — — —
India — 26 — — 241 9,603 — —
Indonesia — — 63 29 514 600 31,263 29,916
Japan — — — 44 4 1,367 — 808
Korea, North — — — — — 570 — —
Korea, Republic of — 30 — — — 830 — —
Laos — — — — — 8 281 —
Malaysia — — — — 205 16 31,000 50,000
Mongolia — — e — — — 1,200 —
Nauru — — — — — — — —
Nepal — — — — — 7 — —
New Caledonia — — 100 10 — — — —
New Zealand — — — — 10 60 — —
Pakistan — — — — 17 971 — —
Papua New Guinea — — — — — — — —
Philippines — — 13 — 2 500 — —
Singapore — — — — — — — 3,000
Solomon Islands — — — — — — — —
Sri Lanka — — — — — 100 — —
Taiwan — 4 — 8 1 170 — —
Thailand — — — — 8 180 14,922 14,571
Vietnam — — — — 11 300 850 800
Total 900 60 266 157 2,248 51,187 117,125 129,319
Share of world
total, percent 515 23 29 20 10 27 554 58
United States w 119 — — 2,802 35,291 w 1,000
See footnotes at end of table.
1989 MINERALS YEARBOOK—ASIA AND THE PACIFIC 5




TABLE 1
ASIA AND THE PACIFIC: PRODUCTION OF
SELECTED MINERAL COMMODITIES, 1989—Continued
(Thousand metric tons unless otherwise specified)
Titanium Tungsten, Zinc
Country Ilmenite Rutile Mine, “2] Mine, Zn Ref ined,
content content primary
Afghanistan — — — - —
Australia 1,696 243 1,371 803 294
Bangladesh — — — — —
Bhutan — — - — —
Brunei — - - — —
Burma — — 300 2 —
Cambodia — — — — —
China — — 25,000 460 460
Christmas Island — — — — —
Fiji — — — — —
Hong Kong — — — — —
India 160 5 25 66 71
Indonesia — — — — —
Japan — — 296 132 590
Korea, North — — 500 230 210
Korea, Republic of — —_ 1,701 23 240
Laos — — — — —
Malaysia 497 — — — —
Mongolia — — 2,200 — —
Nauru — — — — —_
Nepal — — — — —
New Caledonia — — — — —
New Zealand — — 5 — -
Pakistan — — — — —
Papua New Guinea — — — — —
Philippines — — — 1 —
Singapore — — — — —
Solomon Islands — — — — —
Sri Lanka 75 5 — — —
Taiwan — — — — —
Thailand 17 — 603 63 68
Vietnam — — — 5 4
Total 2,445 253 32,001 1,785 1,937

Share of world

total, percent 558 553 574 25 40
United States A\ w w 288 263
W Withheld to avoid disclosing company proprietary data.

"Less than 1/2 unit.
2Metric tons.
3 Includes Ni content of intermediate products but excludes ferroalloy.
4Million 42-gallon barrels.
5 Excludes U.S. production.

1989 MINERALS YEARBOOK—ASIA AND THE PACIFIC







AREA 647,500 km2

AFGHANISTAN

POPULATION 15.9 million

IRAN

NG

Towraghondi
C
Cem

LEGEND
=mmsmmsmme [nternational boundary
e» e» e= |nternational boundary indefinite

® Capital
[} City
Road

eessecsece Natural gas pipeline

See table for mineral symbols.
Underlined symbol indicates plant.

0 50 100 kilometers

I
68 72

CHINA l!
U.S.S.R

Sylabad
.lghey a.,..oo. Fert S/grkhan
NG % C Cem

Pet

c

Ba

Bamian @ Fe Cem Be

KABUL Marb

Qandahar
Salt

PAKISTAN




THE MINERAL INDUSTRY OF

AFGHANISTAN

fghanistan is a poor landlocked

country. The one economical-

ly significant mineral produc-

tion is natural gas, which was
important for the domestic industry as
well as a commodity for external barter.
However, official Soviet trade data sources
suggest that gas deliveries to the U.S.SR.
were sharply curtailed in 1988 and nonex-
istent in 1989. This is equivalent to a loss
in credit of as much as $200 million based
on natural gas shipments to the US.S.R.
in 1987. Overall, the country relies on
largely subsistence farming and nomadic
animal husbandry. The economy also
may be boosted by shipments of papaver
and cannabis in illicit international trade
and by reexports of merchandise to the
black markets in Pakistan.

During the past two decades, there
were dramatic changes in Government,
beginning with the abolition of the
monarchy in July of 1973 and extending
to the ensconcement of the Soviet-backed
Najbullah regime in May 1986. Under
the timetable negotiated under the Gene-
va Accord, the withdrawal of Soviet
troops from Afghanistan was completed
in February 15, 1989.

The best known Afghan mineral
export perhaps is the jewelry stone
lapis lazuli, by value a small earner of
foreign exchange and of small economic
significance.

Other mineral industry activities in-
cluded the mining of modest amounts of
barite, coal, gypsum, and salt; the quar-
rying of clays, sand and gravel, and stone;
and the manufacture of cement and
nitrogenous fertilizers, all primarily for in-
ternal markets. Copper and uranium
operations may have been developed by
Soviet interests, but there is no evidence
to suggest that these ventures have had
any significant impact on the national
economy.

GOVERNMENT POLICIES
AND PROGRAMS

Because of the country’s political
and military turmoil, there has been no
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historically consistent Government
mineral policy, aside from that of
Government ownership. As long as the
present Government remains in place,
Afghanistan’s organized mineral industry
assuredly will remain wholly in the hands
of Government. Continued operations of
the existing mineral industry, expansion
of these operations, and new develop-
ments face obstacles in the forms of
sabotage and armed resistance by a sig-
nificant part of the indigenous population
to the present Government.

PRODUCTION

Civil disorder has been pervasive
throughout the country during the
decade, and the Government and rebel
insurgents continued to vie for control of
widespread areas of Afghanistan. Because
of the strife among the Government
forces, tribal and ethnic groups, and
moderate and revolutionary factions, the
country’s industrial production per se had
inevitably suffered. Prior to the pull-out
of their troops, the U.S.S.R. gave large-
scale aid. Subsequently, the Government
was forced to deploy the military just to
safeguard industrial production levels just
to meet the needs of the urban areas.

Afghanistan’s most valuable mineral
products are fossil fuels. A substantial
amount of the country’s output of natural
gas was piped to the U.S.S.R. However,
according to Soviet information cited by
the press, much of Afghanistan’s natur-
al gas production was shut down by
midyear to avoid permanent damage to
the gasfields by possible sabotage.
Moreover, Soviet trade sources reported
no imports of Afghan natural gas in
1989.

As the result of civil turmoil, there are
no official Government-issued statistics
on minerals output. However, the press
reports have mentioned coal production
and cement manufacture. Most of the
construction priority was for Govern-
ment public works, such as building the
57-kilometer (km) highway linking Kabul

and Bamian, allowing transport to avoid
rebel territory. Presumably a modicum of
salt continued to be produced to meet
domestic consumption, and some
nitrogenous fertilizer was produced for
application to farmlands controlled by the
Government.

TRADE

There is no dissemination of official
Afghan trade information, and the con-
duct of trade is purportedly handled in a
peculiar fashion. The Government
reportedly sold imported goods entering
via larger industrial centers in the west
and the north, such as Herat, Mazar-i-
Sharif, and Towraghondi, to private en-
terprises that acted as carriers to trans-
port goods to the capital and the larger
southern cities. The carriers transporting
such goods as cement, coal, fertilizers,
kerosene, and pharmaceuticals that suc-
cessfully avoided rebel capture or destruc-
tion could sell the goods at the consuming
destinations for a large profit. Moreover,
a flourishing black-market economy was
reportedly operating on electronic goods
crossing by rail from the U.S.S.R. and
covertly carried into Pakistan for sale.

STRUCTURE OF THE
MINERAL INDUSTRY

The organized mineral industry of
Afghanistan is completely Government
owned and/or controlled. Some local, non-
Government-controlled production of
construction quarry products, and prob-
ably of lapis lazuli, has continued, but in
the latter case efforts are surely made to
regulate exports, thereby ensuring that
profits accrue to the Government. Details
on the governmental structure that ad-
ministered the mining and mineral
processing activities are not available.
There is no reliable information available
regarding the entities involved in mineral
exploration andbor development.




TABLE 1

AFGHANISTAN: ESTIMATED PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity? 1985 1986 1987 1988 1989?

Barite 2,000 2,000 2,000 2,000 2,000
Cement, hydraulic 77,000 85,000 100,000 100,000 100,000
Coal, bituminous 151,000 160,000 167,000 138,000 125,000
Copper: Mine output, Cu content 5,000 5,000 5,000 5,000 5,000
Gas, natural:

Gross million cubic meters 2,900 3,000 3,000 3,000 2,100

Marketed do. 2,600 2,600 2,600 2,600 1,800
Gypsum 3,000 3,000 3,000 3,000 3,000
Natural gas liquids thousand 42-gallon barrels 93 81 70 35 30
Nitrogen: N content of ammonia 45,000 40,000 40,000 40,000 40,000
Salt, rock 10,000 10,000 10,000 10,000 10,000

PPreliminary. "Revised.
'Table includes data available through Dec. 4, 1990.

In addition to the commodities listed, asbestos, lapis lazuli, uranium, and a variety of crude construction materials (clays, stone, and sand and gravel) presumably have been produced. However, output is
not reported quantitatively, and available information is inadequate to make reliable estimates of output levels.

COMMODITY REVIEW

Metals

Chromite.—Since the 1940’s, deposits
of chromite have been known to exist in
the Logar Valley south of Kabul in
eastern Afghanistan. There is no indica-
tion of any commercial-scale mining. Of
the total reserve of about 181,000 tons,
only about 28,000 tons was regarded as
high grade and about 16,000 tons as in-
termediate grade, with the remaining ton-
nage regarded as somewhat below
marketable quality.

Copper.—There has been no confirma-
tion that the Ainak copper mine and
beneficiation plant and the associated
smelter at Kabul has ever achieved com-
mercial production, despite press reports
dating back to 1985 indicating that mine
development and plant construction was
completed in that year. Copper was to be
delivered to the U.S.S.R. in repayment
for the project’s development cost, but
there has been no indication of Soviet
receipts of metal from Afghanistan.
Moreover, no copper believed to be of Af-
ghanistanian origin has been found in im-
port statistics of other countries during
1985-89. The smelter, if operated, may
presumably have produced only test
batches of metal. However, it has been
assumed that some mine production has
been accomplished. The rated annual
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capacity of the mine and benefication
plant has been variously reported be-
tween 114,000 tons and 150,000 tons and
that of the smelter as between 25,000
tons and 30,000 tons of blister copper.

Iron Ore, Iron and Steel.—Despite the
presence of considerable reserves and/or
resources of iron ore in an area not far
from Kabul, there has been no move to
establish a domestic steel industry. The
Hajigak iron ore deposits west-northwest
of Kabul would offer the best opportuni-
ty for development in a favorable invest-
ment climate. Its development would
seem feasible to meet only local market
demand.

Uranium.—There has been no recent
reporting of activities, if any, at the ura-
nium mine in the Khwaja Rawash
Mountains northeast of Kabul. This
property was rather widely reported in
past years as being operated entirely by
Soviet personnel, with its product deli-
vered to the U.S.S.R.

Industrial Minerals

Cement.—There are no recent details
on the operation of Afghanistan’s cement
plants. The largest of the four plants is
that at Qaudahor, with a rated annual
capacity of 500,000 tons, followed by the
400,000-ton-per-year Ghori cement
factory at Pol-i-Khomri, about 175 km
north-northwest of Kabul. There is also
the 210,000-ton-per-year cement factory

in the town of Herat in western Af-
ghanistan and the 30,000-ton-per-year
Jabul Saraj facility, 77 km north of
Kabul.

Other Industrial Minerals.—The low
level of industrial development in
Afghanistan, coupled with its relative in-
accessibility, has mitigated against devel-
opment of most industrial minerals.
Limestone and other necessary raw
materials for cement have continued to
be produced in quantities adequate to
meet domestic needs. Ornamental and
jewelry materials, most notably lapis lazu-
li and onyx, have presumably continued
to be extracted, contributing only modest-
ly to foreign exchange earnings. Some
barite is believed to be produced to meet
internal needs for use in drilling mud.
Known resources of commodities such as
asbestos, fluorspar, magnesite, strontium
minerals, and sulfur apparently have re-
mained undeveloped.

Mineral Fuels

Afghanistan’s energy production at 4.1
million-metric-ton (MMmt) standard coal
equivalent (SCE) in 1988 was about 10%
higher than the consumption level of 3.8
MMmt SCE; but of the total output,
nearly 1.2 MMmt SCE, all in the form
of natural gas, was exported to the
U.S.S.R. Of the country’s consumption,
in terms of its SCE values, 138,000 tons

was solid fuel, 2.68 MMmt was natural
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gas, 844,000 tons was liquid fuel, and
92,000 tons was hydropower. The solid
and gaseous fuels as well as the
hydropower consumed were of domestic
origin, but only 5,000 tons of the liquid
fuel was produced in Afghanistan, this as
natural gas liquids. The remaining
839,000 tons was imported, together with
12,000 tons for aviation bunkers. Thus,
although more than self-sufficient in
terms of the total amount of energy
produced, Afghanistan relied on imports
to meet nearly 22% of its energy demand,
while at the same time exporting more
than 30% of its natural gas production.

With regard to electric power produc-
tion, 68% of total 1988 output of 1,109
million kilowatt hour came from hydroe-
lectric plants, the remaining 32% being
supplied by conventional thermal plants.

Coal.—So far as can be determined,
the Darra-Suf coal mine, 120 km north-
northwest of Kabul, remained the coun-
try’s leading coal producer. Other coal
miners are the Ispushta and the Karkar,
both about 200 km to the north of Kabul,
and Medzhidi-Clubi, northeast of Herat.

Natural Gas.—For the first time since
the inception of natural gas exports from
northern Afghanistan to the USS.R.,
there was no recorded export in 1989. The
Soviet imports of natural gas from Af-
ghanistan accounted for more than 43%
of the value of all Soviet imports from
that country in 1988. Data published by
the United Nations suggests that the ex-
ported gas in 1988 totaled only 883 mil-
lion cubic meters, far lower than the 2,255
million cubic meters exported in 1987.

The United Nations indicates a sub-
stantial increase in Afghanistan’s internal
consumption of natural gas in 1988, to
2,038 million cubic meters from only 638
million cubic meters in 1987.

Petroleum.—Although there are
known occurrences of oil in an area
southwest of Kheylabad in the north-
central area of the country, there is no
evidence of production. Three fields,
Kashkari, Augot, and Ak-Darya, are
identified in Soviet literature, but their
combined reserves total only about 95
million barrels.

Reserves

There are no official Afghanistanian
data on the country’s mineral reserves.
Most of the coal deposits being exploited
are in the north. The country’s coal
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TABLE 2

AFGHANISTAN: RESERVES AND/OR RESOURCES OF
SELECTED COMMODITIES!
(Metric tons unless otherwise specified)

Commodity Reserve/resource
Asbestos 289
Barite 316
Beryllium ore 15,669
Chromite, gross weight, grading 35.8% to 57.5% Cr,0,* 2181
Coal, bituminous:
Proved reserves 2100
Other reserves and resources 2400
Copper ore, gross weight, grading 0.7% to 1.5% Cu 2360
Fluorspar 38.76
Gas, natural 5142
Iron ore, gross weight 3428
| Lapis lazuli (lazurite) 207
Lithium minerals 3,972
Magnesite 35
Petroleum, crude 695
Strontium mineral (celestite) 1,086
Sulfur 3580

!Estimates as reported by the US.S.R.
Thousand metric tons.
3Million metric tons.
ureau of Mines evaluation of 1957.
Billion cubic meters.
SMillion barrels.

resources were estimated at 400 MMmt,
of which 100 MMmt was considered
proven reserves. Natural gas is the coun-
try’s most valuable fossil fuel.

INFRASTRUCTURE

Afghanistan has only a rudimentary
infrastructure for its mineral industry. A
single-track, 1.534-meter-gauge, 9.6-km
rail spur links Kushka in the U.S.S.R. to
Towraghondi, and another 15-km line
joins Termez, U.S.S.R., to the Kheyrabad
transshipment point. Additional rail lines
were reportedly to be built with Soviet as-
sistance, but there is no evidence of the
completion of them. At last report, the
country’s 21,000-km highway system
consisted of 2,800 km of hard-surface
roads, 1,650 km of bituminous-treated
gravel and improved earth roads, and
16,550 km of improved earth roads and
tracks. Afghanistan has 1,200 km of nav-
igable waterways. There are three minor
ports on the river, the largest being Shir

Khan. With limited rail, highway, and
waterborne transit, air transport was
significant. At last report, there were 38
airfields, of which 34 were classified as
“usable,” including 10 with runways
2,440 to 2,569 meters in length and 15
with runways of 1,220 to 2,439 kilome-
ters. Notably, only nine of the airfields
had permanent-surface runways.
Afghan natural gas is piped to the
U.S.S.R. by a 180-km line, and the ther-
mal power station and nitrogen fertilizer
plant at Mazar-e-Sharif also receive gas
piped from the fields in the Shibarghan
area. The country had a rated net in-
stalled electrical generating capacity in
1988 of 489,000 kilowatts, 59% hydro-
electric and 41% conventional thermal.
Of the total, 14% was reported by the
United Nations to be controlled by indus-
trial self-producers, while 86% was con-
trolled by public utility plants. Of the
industrial producer capacity, about 10%
was hydroelectric, and 90% was conven-
tional thermal; of the public utility capac-
ity, roughly one-third was conventional
thermal and two-thirds hydroelectric.
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OUTLOOK

As aresult of its political instability, the
development outlook for Afghanistan’s
minerals sector is bleak. Despite predic-
tions that the Najibullah regime would
be severely weakened or perhaps even
collapse after the withdrawal of Soviet
troops, the Government declared a state
of emergency and has continued to
survive major resistance attacks. Afghan-
istan is unlikely to register much mineral
industry growth unless there is nation-
wide unity, halcyon times, and availabil-
ity of foreign assistance. Any major
industrial facility, as well as infrastruc-
tural links such as pipelines, powerlines,
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and roads can be rendered inoperative by
actions short of total destruction.

OTHER SOURCES OF INFORMATION

Agencies

Ministry of Commerce
Kabul, Afghanistan

Ministry of Construction
Kabul, Afghanistan

Ministry of Mines and Industries
Kabul, Afghanistan

Ministry of Planning
Kabul, Afghanistan

Ministry of Transport
Kabul, Afghanistan

Ministry of Water and Electricity
Kabul, Afghanistan
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THE MINERAL INDUSTRY OF

AUSTRALIA

GOVERNMENT POLICIES
AND PROGRAMS

The Commonwealth Government
made a long-awaited decision late in
the year regarding any future mining in
the Northern Territory’s mineral-rich
Kakadu National Park. The Govern-
ment was faced with the choice of
prohibiting mining altogether within a
zone of the park that had previously
been set aside specifically for mining or
permitting mining at sites within the
park in which The Broken Hill Co. Pty.
Ltd. (BHP) and its partners Pioneer
International and North Broken Hill
Peko Ltd. had spent 5 years and $9
million® developing. The area in ques-
tion contains an estimated $4.5 billion
to $5.5 billion of mineral wealth, pri-
marily gold, platinum, and palladium
in a world-class size deposit.*

On October 3, siding with the environ-
mental lobby, the Government chose to
reduce the area authorized for mining
from 2,257 square kilometers (km?) to 37
km?2. Although this reduced area still
encompasses BHP’s Coronation Hill
precious-metal mine, the question of
granting mining at this site was further
delayed for another year, until yet an-
other series of environmental impact
studies is completed on the entire local
river (South Alligator River) catchment
area, before final approval for mining
will be considered.?

PRODUCTION

In 1989, Australia was the world’s
leading producer of alumina, bauxite,
diamond, ilmenite, mined lead, mona-
zite, opal, rutile, sapphire, and zircon;
second in mined zinc; third in mined
nickel; fourth in iron and manganese
ores; and among the top 10 in the pro-
duction of aluminum, coal, copper,
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gold, lithium, salt, tin, and tungsten.

The output of minerals produced in
1989 increased, especially bauxite, coal,
copper, gold, iron ore, tin, and zinc. Mod-
erate increases were recorded in the produc-
tion of manganese and uranium. In the
smelting and refining area, primary alumi-
num production continued to expand,
with all smelters running above their rated
capacity. Synthetic rutile production rose
by about 20%, and copper and zinc metal
registered significant growth.

The value of minerals produced in
Australia was estimated to be $17.4 bil-
lion, 6.5% of the $267 billion gross
domestic product. Petroleum (crude oil,
natural gas, and natural gas liquids) con-
tributed about one-third of this total,
followed by black coal with about one-
fifth of the total value.

TRADE

Australia relies heavily on the export
of the majority of its mineral produc-
tion to bolster economic growth. It
continued to be the premier exporter of
alumina, coal, ilmenite, refined lead,
monazite, rutile, and zircon, and re-
mained the second leading exporter of
coal (all grades). Using plentiful re-
sources 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 favor-
able trade balance in energy products.

Total mineral export revenues for fis-
cal year 1989* were estimated to be
almost $11 billion, about 30% of total
foreign exchange earnings.

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 and manga-
nese), nonferrous metals (aluminum
and nickel), precious metals (gold and
silver), and fuel minerals (coal and
uranium), to gem stones (diamond,
opal, and sapphire). It is one of the
world’s principal producers and suppli-
ers of ores, concentrates, and refined
metals. Australia is estimated to rank
fifth in the value of nonfuel mineral
production after the U.S.S.R., the
United States, the Republic of South
Africa, and Canada. The value of min-
eral production, including fuels, was
estimated to rank 10th in the world.

The Australian mining industry is
based on a system of free enterprise,
with private companies involved in ex-
ploration, mine development, produc-
tion, mineral processing, and market-
ing. A number of foreign companies in
mineral ventures in Australia are affil-
iates or subsidiaries of U.S. companies.
Foreign companies currently control a
majority of the mining, smelting, and
refining sectors and a significant por-
tion of the petroleum and natural gas
sectors.

Most of Australia’s mineral indus-
tries are fully integrated, producing
ores, concentrates and other intermedi-
ate products (e.g., alumina), and re-
fined metal or other end product (e.g.,
cut-and-polished gem diamond) within
the country. In 1989, there were six
alumina refineries and aluminum
smelters each; four copper smelters and
refineries each; two principal gold re-
fineries; three principal primary lead-
zinc smelters/refineries; and one man-
ganese ferroalloy plant. Also included
were 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.
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TABLE 1

AUSTRALIA: PRODUCTION OF MINERAL COMMODITIES!

(Metric tons unless otherwise specified)

Commodity 1985 1986 1987 1988° 1989¢
METALS
Aluminum:
Bauxite, gross weight thousand tons 31,839 32,384 34,102 36,192 238,584
Alumina do. 8,792 9,423 10,109 10,511 210,800
Metal, refined:
Primary do. 851 882 1,004 1,150 21,244
Secondary 45,600 55,000 39,000 88,400 276,100
Antimony, Sb content of ores and concentrates 1,458 1,131 1,231 1,320 21,360
Bismuth, mine output, Bi content® 3 41,400 1,000 350 400 500
Cadmium:
Mine output, Cd content 2,776 2,079 2,249 1,709 21,685
Metal, smelter (refined) 910 915 950 855 2696
Cobalt: - - - -
Mine output, analytic content of:
Nickel ore 2,456 2,389 2,274 2,104 2,000
Nickel concentrate 508 484 368 €400 300
Zinc concentrate 72 41 73 70 75
Total 3,036 2,914 2,715 €2,574 2,375
Recoverable cobalt 1,134 €1,237 €1,261 €1,200 1,000
Columbium-tantalum concentrate, gross weight 110 88 159 226 2555
Copper:
Mine output, Cu content thousand tons 260 248 233 238 2295
Metal:
Smelter:
Primary do. 168 170 173 178 2203
Secondary 7,687 9,178 €8,500 10,506 210,000
Refined:
Primary thousand tons 164 164 179 196 2230
Secondary 30,506 21,113 28,843 26,667 225,000
Gold:
Mine output, Au content kilograms 558,521 75,079 110,696 156,951 2202,217
Metal:
Refined:
Primary do. 54,223 82,186 116,272 140,384 2197,041
Secondary do. 1,770 1,911 €3,110 10,235 218,220
Iron and steel:
Iron ore:
Gross weight thousand tons 97,447 94,015 101,748 96,064 2105,810
Fe content do. 62,042 60,082 64,798 61,244 267,313
Metal:
Pig iron do. 5,607 5,889 5,569 5,730 26,094
Ferroalloys: ® - - - -
Ferromanganese 70,368 60,870 51,465 58,000 60,000
Ferrosilicon ® 218,951 19,000 18,000 18,000 20,000
Silicomanganese 25,669 22,590 42,725 €44,000 45,000
Total 114,988 €102,460 €112,190 €120,000 125,000
Steel, crude thousand tons 6,578 6,703 6,129 6,399 26,761
Semimanufactures® 6,000 6,250 6,000 6,000 6,500

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

(Metric tons unless otherwise specified)

Commodity 1985 1986 1987 1988° 1989°¢
METALS—Continued
Lead:
Mine output, Pb content thousand tons 498 448 489 465 2495
Metal: - -
Primary:
Bullion, for export do. 183 188 197 191 2183
Refined do. 200 156 202 163 2193
Total do. 383 344 399 354 2376
Secondary excluding remelt do. 16 15 15 17 218
Manganese ore (metallurgical):
Gross weight do. 2,003 1,649 1,853 1,985 22,124
Mn content do. 958 786 881 945 21,011
Nickel:
Mine output, Ni content do. 86 77 75 62 265
Metal, smelter (refined Ni and Ni content of
oxide) do. 41 42 45 37 24
Platinum-group metals:’ - -
Palladium, Pd content kilograms 476 428 490 412 400
Platinum, Pt content do. 95 115 130 107 100
Total do. 571 543 620 519 500
Rare-earth metals, monazite concentrate:
Gross weight 18,735 14,822 12,813 11,872 13,500
Monazite content 17,394 13,783 €11,900 11,039 12,550
Silver:
Mine output, Ag content 1,086 1,023 1,119 1,117 21,075
Metal, refined 329 336 309 297 2376
Tin:
Mine output, Sn content® 6,363 8,508 7,691 7,009 27,709
Metal, refined:
Primary 2,683 1,399 563 439 2424
Secondary 409 320 €300 €300 300
Titanium concentrates, gross weight:
Ilmenite thousand tons 1,419 1,238 1,498 1,610 21,696
Leucoxene 13,809 14,143 11,290 11,742 218,000
Rutile 211,615 215,774 246,263 230,637 2243,000
Tungsten, mine output, W content 1,971 1,600 1,150 1,616 21,371
Uranium, mine output, U content 3,206 4,154 3,780 3,531 23,656
Zinc:
Mine output, Zn content thousand tons 759 712 778 759 2803
Metal, smelter:
Primary do. 289 303 308 302 2294
Secondary 4,500 4,500 4,500 3,700 25,500

Zirconium concentrates, gross weight
thousand tons 501 452 457 480 251

INDUSTRIAL MINERALS
Abrasives, natural:

Beach pebble 972 1,127 1,036 €1,000 1,000
Garnet 5,835 9,724 16,837 "€16,000 16,000
Barite 22,423 5,819 10,363 10,970 11,000

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

(Metric tons unless otherwise specified)

Commodity 1985 1986 1987 1988° 1989°¢
INDUSTRIAL MINERALS—Continued
Cement, hydraulic thousand tons 5,887 5,928 5,880 6,620 7,000
Clays:
Bentonite and bentonitic clay 29,070 39,933 30,392 €35,000 35,000
Brick clay and shale? thousand tons 26,196 6,918 26,105 8,483 8,500
Cement clay and shale? do. 2419 460 2450 €450 500
Damourite clay 1,574 24 106 €100 100
Fire clay3°® 39,482 30,547 24,215 €25,000 25,000
Kaolin and ball clay® 165,827 187,617 176,958 €180,000 180,000
Other® thousand tons 1,750 1,746 717 €1,000 1,000
Diamond:
Gem thousand carats 4,242 13,145 13,650 17,277 217,200
Industrial do. 2,828 16,066 16,683 17,277 217,200
Total do. 7,070 29,211 30,333 34,554 234,400
Diatomite 7,587 9,048 13,512 11,117 12,000
Feldspar including nepheline syenite 6,704 10,006 11,418 15,877 15,000
Gem stones, other than diamond: ¢
Opal value, thousands $32,305 $36,914 $62,010 $50,000 $60,000
Sapphire do. $5,342 $8,359 $13,500 $15,000 $15,000
Other do. $3,326 $2,316 $2,500 $2,500 $3,000
Total do. $40,973 $47,589 $78,010 $67,500 $78,000
Gypsum thousand tons 1,744 1,671 1,580 1,634 1,800
Kyanite 222 768 €65 €500 500
Lime3¢ 1,203,000 1,100,000 1,100,000 1,100,000 1,500,000
Magnesite 57,535 41,441 53,941 56,446 60,000
Nitrogen: N content of ammonia 404,500 340,000 413,400 385,800 2343,600
Perlite, crude €2,740 3,838 €3,500 4,736 5,000
Phosphéte rock<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>