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INSTANT INFORMATION

Information about the U.S. Geological Survey, its programs, staff, and products, is available from the Internet at URL
<http://www.usgs.gov> or by contacting the Earth Science Information Center at 1-888-ASK-USGS.

This publication has been prepared by the Minerals Information Team. Information about the team and its products is
available from the Internet at URL <http://minerals.usgs.gov/minerals> or by writing to Chief Scientist, Minerals
Information Team, 988 National Center, Reston, VA 20192. Information about the team may also be obtained from
the MINES FaxBack system, a simple-to-operate automated fax response system that operates 24 hours a day, 7
days a week. MINES FaxBack is accessed by calling 703-648-4999 using the touch-tone telephone attached to the
requestor’s fax machine. After calling MINES FaxBack, the requestor is guided by a series of voice messages that
assist her or him in ordering the desired documents. Information on approximately 90 commodities, 50 States, and
190 countries is available.

KEY PUBLICATIONS

Minerals Yearbook—These annual publications review the mineral industries of the United States and foreign
countries. They contain statistical data on minerals and materials and include information on economic and technical
trends and developments. The Yearbook is published in three volumes—Volume |, Metals and Minerals; Volume I,
Area Reports, Domestic; and Volume lll, Area Reports, International.

Mineral Commodity Summaries—Published on an annual basis, this report is the earliest Government publication to
furnish estimates covering nonfuel mineral industry data. Data sheets contain information on the domestic industry
structure, Government programs, tariffs, and 5-year salient statistics for more than 90 individual minerals and
materials.

Mineral Industry Surveys—These periodic statistical and economic reports are designed to provide timely statistical
data on production, distribution, stocks, and consumption of significant mineral commodities. The surveys are issued
monthly, quarterly, or at other regular intervals.

Metal Industry Indicators—This monthly publication provides economic indicators of selected metal industries.

Stone, Clay, Glass, and Concrete Products Industry Indicators—This monthly publication provides economic indicators
of selected industrial minerals processing activities.

Materials Flow Studies—These publications describe the flow of materials from source to ultimate disposition to help
better understand the economy, manage the use of natural resources, and protect the environment.

Metal Prices in the United States Through 1998—This publication provides an extended price history for a wide range
of metals.

WHERE TO OBTAIN PUBLICATIONS

®  Metal Prices in the United States Through 1998, Mineral Commodity Summaries, and the Minerals Yearbook are
sold by the U.S. Government Printing Office, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA
15250-7954. To order by telephone, call (202) 512-1800.

®  Mineral Industry Surveys and Metal Industry Indicators can be obtained by calling (412) 386-6156 or by writing to
NIOSH Printing Office, Pittsburgh Research Laboratory, P.O. Box 18070, Pittsburgh, PA 15236-0070.

®  Stone, Clay, Glass, and Concrete Products Industry Indicators and materials flow studies are available in PDF
format at URL <http://minerals.usgs.gov/minerals>.

®  All current publications are available in PDF format at URL <http://minerals.usgs.gov/minerals>.



Percent

30
20 —
10 —
0
-10 —
-20 —

-30

Percent

30
20
10

0

-10

-20

-30

GROWTH RATES OF LEADING
AND COINCIDENT INDEXES
FOR MINERAL PRODUCTS

PRIMARY METALS: LEADING AND COINCIDENT GROWTH RATES, 1978-2000 Percent

30
December

— 20

/M\ LEADING s

e TS fv\‘\/\//A\'\ /\,\/’W’/\'\ ™ 1,

A

AV N o

— 20

- — 30
/\ COINCIDENT November
1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
78 79 80 81 82 83 84 85 8 87 8 89 90 91 92 93 94 95 96 97 98 99 00

STONE, CLAY, GLASS, AND CONCRETE PRODUCTS:
LEADING AND COINCIDENT GROWTH RATES, 1978-2000 Percent

30

— 20
LEADING November

— 10

IA\..‘/\AA VA Y R I AT N AT 0
U S B A

= -10

— 20

- —-30

COINCIDENT November

M VMMMhVMM,M\

VY

I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I
78 79 80 81 82 83 84 8 8 87 88 89 90 91 92 93 94 95 96 97 98 99 00

The leading indexes historically give signals several months in advance of major changes in

the corresponding coincident index, which measures current industry activity. The growth rates,

which can be viewed as trends, are expressed as compound annual rates based on the ratio of
the current month's index to its average level during the preceding 12 months.

Sources: U.S. Geological Survey, Metal Industry Indicators and Stone, Clay, Glass, and Concrete Products Industry Indexes.



NET EXPORTS OF
MINERAL RAW
MATERIALS

GOLD, SODA ASH,
ZINC CONCENTRATES,
ETC.

Imports: $2.4 Billion
Exports: $2.5 Billion

DOMESTIC MINERAL
RAW MATERIALS
FROM MINING

COPPER ORE, IRON
ORE, SAND AND
GRAVEL, STONE, ETC.

Value: $40 Billion

THE ROLE OF NONFUEL MINERALS

IN THE U.S. ECONOMY

(ESTIMATED VALUES IN 2000)

MINERAL MATERIALS
PROCESSED
DOMESTICALLY

ALUMINUM, BRICK,
CEMENT, COPPER,
FERTILIZERS, STEEL,

METALS AND
MINERAL PRODUCTS
RECLAIMED
DOMESTICALLY

ALUMINUM, GLASS,
STEEL, ETC.

Value of old scrap:
$10 Billion

NET EXPORTS OF
OLD SCRAP

GOLD, STEEL, ETC.

Imports: $2 Billion
Exports: $3 Billion

Y

ETC.

Value of shipments:
$429 Billion

NET IMPORTS OF
PROCESSED
MINERAL
MATERIALS

METALS,
CHEMICALS, ETC.

Imports: $69 Billion
Exports: $40 Billion

Y

VALUE ADDED TO
GROSS DOMESTIC
PRODUCT BY MAJOR
INDUSTRIES THAT
CONSUME PROCESSED
MINERAL MATERIALS'

Value: $1,820 Billion

U.S. ECONOMY

Gross Domestic
Product:
$9,980 Billion

I Major consuming industries of processed mineral materials are construction, durable goods manufacturers, and some
nondurable goods manufacturers. The value of shipments for processed mineral materials cannot be directly related to

gross domestic product.

Sources: U.S. Geological Survey and U.S. Department of Commerce



2000 U.S. NET IMPORT RELIANCE FOR
SELECTED NONFUEL MINERAL MATERIALS

Commodity Percent
ARSENIC TRIOXIDE 100
ASBESTOS 100
BAUXITE and ALUMINA 100
COLUMBIUM (niohium) 100
FLUORSPAR 100
GRAPHITE (natural) 100
MANGANESE 100
MICA, sheet (natural) 100
QUARTZ CRYSTAL 100
STRONTIUM 100
THALLIUM 100
THORIUM 100
YTTRIUM 100
GEMSTONES 99
BISMUTH 95
ANTIMONY 94
TIN 86
PLATINUM 83
STONE (dimension) 80
TANTALUM 80
CHROMIUM 78
TITANIUM CONCENTRATES 76
COBALT 74
RARE EARTHS 72
BARITE 71
POTASH 70
IODINE 69
TUNGSTEN 68
TITANIUM (sponge) 62
ZINC 60
NICKEL 58
PEAT 52
SILVER 52
SILICON 48
DIAMOND (dust, grit, and powder) 47
MAGNESIUM COMPOUNDS 45
MAGNESIUM METAL 40
COPPER 37
BERYLLIUM 35
ALUMINUM 33
PUMICE 33
LEAD 24
GYPSUM 22
SULFUR 22
NITROGEN (fixed), AMMONIA 21
CEMENT 20
IRON ORE 19
IRON and STEEL 17
MICA, scrap and flake (natural) 17
PERLITE 15
SALT 15
TALC 12
CADMIUM 6
PHOSPHATE ROCK 1

Additional mineral commadities for which there is some import dependency include:

Gallium France, Russia, Kazakhstan, Canada
Germanium Russia, Belgium, China, United Kingdom
Indium Canada, China, Russia, France

Mercury Canada, United Kingdom, Kyrgyzstan, Spain

Rhenium
Selenium
Vanadium
Vermiculite
Zirconium

Major r 1 -

China, Chile, Mexico

Canada

Australia, Guinea, Jamaica, Brazil

Brazil, Canada, Germany, Russia

China, South Africa, Mexico

China, Mexico, Canada

South Africa, Gabon, Australia, France
India, Belgium, Germany, China

Brazil, Germany, Madagascar

Mexico, Germany

Belgium, Canada, Germany, United Kingdom
France

China, Hong Kong, France, United Kingdom
Israel, India, Belgium

Belgium, Mexico, United Kingdom, China
China, Mexico, South Africa, Bolivia
China, Brazil, Peru, Bolivia

South Africa, United Kingdom, Russia, Germany
Italy, Canada, Spain, India

Australia, China, Thailand, Japan

South Africa, Kazakhstan, Russia, Zimbabwe
South Africa, Australia, Canada, India
Norway, Finland, Zambia, Canada

China, France, Japan, United Kingdom
China, India, Mexico, Morocco

Canada, Russia, Belarus

Chile, Japan, Russia

China, Russia, Bolivia

Russia, Japan, Kazakhstan, China
Canada, Mexico, Peru

Canada, Norway, Russia, Australia
Canada

Canada, Mexico, Peru

Norway, South Africa, Russia, Canada
Ireland, China, Russia

China, Canada, Austria, Australia
Canada, Russia, China, Israel

Canada, Chile, Mexico

Russia, Canada, Kazakhstan, Germany
Canada, Russia, Venezuela, Mexico
Greece, Turkey, Ecuador, Italy

Canada, Mexico, Peru, Australia

Canada, Mexico, Spain

Canada, Mexico, Venezuela

Trinidad and Tobago, Canada, Mexico, Venezuela
Canada, China, Spain, Venezuela
Canada, Brazil, Venezuela, Australia
European, Union, Canada, Japan, Mexico
Canada, India, Finland, Japan

Greece

Canada, Chile, Mexico, The Bahamas
China, Canada, France, Japan

Canada, Belgium, Australia

Morocco

TIn descending order of import share

Chile, Germany, Kazakhstan, Russia
Philippines, Canada, Belgium, Japan
South Africa, China

South Africa, China

South Africa, Australia



SIGNIFICANT EVENTS, TRENDS, AND ISSUES

The Mineral Sector of the U.S. Economy'

The longest economic expansion in U.S. history
continued in 2000 and provided a stimulus for mineral
materials demand. Economic growth, however, began
to slow in the latter half of the year and was further
dampened by higher energy costs and rising interest
rates (U.S. Geological Survey, 2000, 2001). The slower
economic growth, combined with declining growth rates
in other industrialized economies, reduced production
and shipment rates for U.S. primary metal products,
particularly steel, late in the year. Moreover, low prices
in the copper industry and high energy costs in the
aluminum industry precipitated real declines in the
output of both metals during 2000. Growth in the
domestic production and shipments of nonmetallic
mineral products also began to wane, particularly in the
second half of the year (see page 3). Owing in partto a
strong U.S. dollar relative to other currencies, lower
prices and rising imports tended to restrain growth in the
domestic output of processed metal and nonmetal
mineral materials alike by yearend.

Overall Performance

The estimated value of all mineral-based products
manufactured in the United States during 2000 reached
$429 billion (see page 4). The estimated value of U.S.
raw nonfuel minerals production alone was $40.1 billion,
about a 3% increase compared with that of 1999. Within
the raw nonfuel minerals category, the estimated
production value of industrial minerals increased to
$30.3 billion, and the value of metals output rose to $9.9
billion.

Net imports of raw minerals and processed mineral
materials during 2000 reflected the influence of a strong
U.S. dollar, a still-expanding domestic economy, and a
continuing reliance on other countries for mineral
products (see page 5). Imports of raw and processed
mineral materials rose to an estimated $71 billion, with
increases primarily from purchases of aluminum, copper,
and steel. Exports of raw and processed mineral
materials during the year reached an estimated value of
$43 billion. Imports and exports of metal ores and
concentrates, as well as raw industrial minerals, totaled
$5 billion.

Two key sectors of the U.S. economy, motor vehicle
manufacturing and construction, continued to influence
domestic demand for mineral-based materials in 2000.
Total sales of automobiles, vans, sport-utility vehicles,
and trucks, which incorporated large quantities of steel
and other metals as well as significant amounts of glass
and plastics, were among the highest ever recorded by
motor vehicle manufacturers. The construction industry,
which accounted for most of the consumption of all
shipments of clay, cement, glass, sand and gravel, and
stone, also reached near record high levels in 2000 for
new residential housing units and commercial building

'staff, U.S. Geological Survey

startups. In addition, Federal expenditures for building
highways and mass transit systems helped stimulate
demand for cement, sand and gravel, steel, and stone in
some areas.

U.S. output of mineral fertilizer nutrients changed little
during 2000 in response to domestic and foreign
demand. High natural gas prices led to significant price
increases for fixed nitrogen and caused producers to
operate well below rated plant capacity.

In fiscal year 2000, the Defense Logistics Agency (DLA)
sold $668 million of excess mineral materials from the
National Defense Stockpile (NDS) (see the “Government
Stockpile” sections in the mineral commaodity reports that
follow). Under authority of The Defense Production Act
of 1950, the U.S. Geological Survey advises the DLA on
acquisitions and disposals of NDS mineral materials. At
the end of the fiscal year, mineral materials valued at
more than $2.8 billion remained in the stockpile.

Outlook

Slower U.S. economic growth in the latter half of 2000
was expected to extend into 2001; consequently, levels
of production and shipments of mineral-based products
may remain the same or possibly decline early in the
new year. Government and industry economists
forecast that the U.S. gross domestic product (GDP) will
expand at about a 2.5% annual rate in 2001, but growth
will differ among various economic sectors. For
example, construction industries and motor vehicle
manufacturing, traditionally large consumers of metal
and nonmetal mineral products, may grow more slowly
than other sectors of the domestic economy through the
first half of 2001. Monthly consumer surveys conducted
during 2000 indicated late in the year a declining trend in
the number of households that planned to purchase a
new motor vehicle (Conference Board, 2000).

In late 2000, the Federal Reserve Board (FRB) began to
express some concern about the slowing U.S. economy.
In response to slower growth, the FRB reduced interest
rates in early 2001. Lower rates could help to sustain
growth in domestic mineral materials industries later in
the year. For example, lower interest rates could lead to
lower mortgage rates and benefit the building materials
industry if unemployment remains low and demand for
new housing increases.

Significant International Events?

Following the financial shocks that began in 1997 in Asia
and spread to much of the world, the pace of global
economic activity has varied among nations. During
2000, in particular, a large part of the recovery appeared
to stall, not only in East Asia and Southeast Asia, but
also in several European countries as they adjusted to
the requirements of the European Union (EU). The
United States continued to be the central impetus for the

David B. Doan and Staff, U.S. Geological Survey



TABLE 1.—U.S. MINERAL INDUSTRY TRENDS

1996
Total mine production:*
Metals 13,000
Industrial minerals 25,800
Coal 19,700
Employment:?
Coal mining 80
Metal mining 42
Industrial minerals, except fuels 81
Chemicals and allied products 575
Stone, clay, and glass products 423
Primary metal industries 553
Average weekly earnings of production workers:?
Coal mining 858
Metal mining 763
Industrial minerals, except fuels 648
Chemicals and allied products 699
Stone, clay, and glass products 555
Primary metal industries 662

°Estimated. PPreliminary.

"Million dollars.

2Thousands of production workers.
®Dollars.

1997 1998 1999 2000°
13,100 11,400 9,570° 9,890
27,400 28,200 29,500° 30,300
19,400 19,200 19,400° 19,600

79 75 71 66

41 38 35 34

82 83 85 84
573 587 585 582
431 439 440 441
555 560 547 545
863 857 866 871
791 812 812 835
671 681 695 730
716 738 747 767
569 591 603 619
683 684 700 726

Sources: U.S. Geological Survey; U.S. Department of Energy; U.S. Department of Labor.

global economy, providing stability and growth and an
opportunity for other countries to restructure financially.
The United States, however, eventually had to cope with
a rapidly expanding domestic economy through the FRB,
which moved incrementally to restrict credit and,
thereby, to guide the domestic economy to more stable,
sustainable growth.

Recovery of base-metal prices continued from the lows
of early 1999 that threatened the viability of the mining
industry throughout much of the world. In spite of
strengthening metals prices, mining continued to be
affected by international developments in the availability
and cost of energy, as well as the value of money itself.

In 2000, several unforeseen events made the global
economy more risky and unpredictable. Any
assessment of the world economy must deal with the
statistics of rare events, albeit contingent and sequential.
For example, the low market price of crude oil at $10 per
barrel in 1999 was an anomaly that threatened the
economies of such countries as Mexico, Russia, Saudi
Arabia, and Venezuela. The Organization of Petroleum
Exporting Countries (OPEC) adjusted production so as
to create another anomaly—prices per barrel that
exceeded $37 in 2000 before subsiding to levels more
affordable to many developed nations. Simultaneously,
domestic natural gas prices exceeded $9 per million
British thermal units in futures markets (a new high)
compared with $2.50 in late 1999. Spot prices reached
$11 to $13 in New York and other Northeastern States
and $67 in California. A prominent aluminum company

began closing its aluminum potlines in order to (more
profitably) sell its electricity directly to California and
other States in the Pacific Northwest (Reporter,

ABC Television News, oral commun., 6:30 p.m.,
December 11, 2000).

Energy price hikes not only affected U.S. consumers,
but caused greater hardships in EU countries and Japan
with the precipitation of rioting and strikes by transport
workers. Underlying this situation was the growing world
demand for hydrocarbon energy sources, which could
tax existing productive capacity in the foreseeable future;
such a situation could again lead to calls for energy
conservation and accelerated exploration and
development. During the past few years, wide publicity
has been given to experiments with various
configurations of fuel cells that would operate cleanly
and produce only water as an exhaust product.
However, fuel-cell propulsion of automobiles on a
production basis will require more research and
development and identification of sources of needed raw
materials.

The U.S. dollar attracted investment from many
countries, including EU nations and Japan, helping
make the United States a primary driver of global
economic growth. For this reason alone, the actions of
the FRB in recent years have been and will be critical to
the economic health of the entire world. In 2000, gold
was being released by a number of central banks,
particularly in the EU, in favor of other assets.
Historically, when crises forced any outright decision



TABLE 2.—U.S. MINERAL-RELATED ECONOMIC TRENDS

1996
Gross domestic product (billion dollars) 7,810
Industrial production (1992=100):
Total index 120
Manufacturing 121
Stone, clay, and glass products 118
Primary metals 120
Iron and steel 119
Nonferrous metals 121
Chemicals and chemical products 108
Mining 104
Metals 104
Coal 105
Oil and gas extraction 102
Stone and earth minerals 115
Capacity utilization (percent):
Total industry 83
Mining 89
Metals 89
Stone and earth minerals 86
Housing starts (thousands) 1,480
Automobile sales (thousands) 7,250
Highway construction, all public,
expenditures (billion dollars) 37

°Estimated.

1997 1998 1999 2000°
8,320 8,790 9,300 9,980
128 134 139 135
131 138 144 140
122 128 132 123
125 128 130 123
124 125 127 121
127 132 135 126
116 118 123 115
105 103 98 92
109 108 100 89
108 110 108 100
103 99 93 87
120 124 125 116
84 82 81 75

89 87 84 79

90 88 81 73

86 86 86 80
1,470 1,620 1,670 1,640
6,910 6,750 6,990 6,980
38 41 47 53

Sources: U.S. Department of Commerce; Federal Reserve Board; Autodata Corp.; and U.S. Department of Transportation.

between gold and paper money, gold generally prevailed
because it could stand fast against paper devaluations.
For citizens of many developing countries that have no
banking facilities, gold traditionally has been the only
universally accepted store of value. Instantaneous
worldwide electronic transfer of capital and credit,
however, has perhaps oriented gold toward more
industrial and conventional jewelry uses. World gold
demand was at the 3,000-metric-ton-per-year level,
which was somewhat higher than world mine production.
Hedging operations for self-protection and cost-
reduction measures by many gold mining companies
have, however, mitigated against any significant price
decreases.

In 2000, the EU struggled to climb out of monetary
doldrums, even to the extent of supporting its currency
by intervention in market operations. Paradoxically,
however, the establishment of a currency shared by 11
nations has been creating larger and more-liquid
European stock and bond markets, reducing the cost of
capital in Europe, liberating corporate borrowers from
dependence on banks, and making acquisitions much
easier to finance (Wall Street Journal, 2000c).

Meanwhile, the large economies of Asia moved with
great caution. The Japanese economy, which was the

second largest in the world in 2000, continued in a very
mild deflationary mode and seemed to rely on
Government spending more than business activity.
Excess capacity and debt remaining from the economic
collapse of the 1980's hung over domestic productivity.
In addition, Japan's Government debt reached nearly
130% of its GDP (Financial Times, 2000). Whether
tentative economic growth in the first half of 2000 could
be sustained remained to be seen. China continued to
work its way from central planning to central guidance by
privatizing state-owned and military-operated production
facilities of minerals and other goods for ownership by
workers, investors, and, to some degree, the state.
Although the trend toward decentralization was difficult
and slow, the fact remained that a major new economy
was created and evolving by peaceful means. Following
50 years of Government-mandated lending that left
China's state banks technically insolvent, observers
expected that those banks would fail after the Asian
financial collapse of 3 years ago. They survived,
however, and despite weak accounting, poor
transparency, and much bad debt, they are today
enjoying China's rebounding economy together with
reforms that are engendering new confidence (Wall
Street Journal, 2000b). Tax rebates on exports, which
amounted to subsidies, were, in effect, a disguised
devaluation; the Chinese central bank, however, quietly



TABLE 3—VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 2000°"

Percent
Value of U.S.

State (thousands) Rank total Principal minerals, in order of value

Alabama $1,070,000 13 2.65 Stone (crushed), cement (portland), lime, sand and gravel
(construction), cement (masonry).

Alaska 1,140,000 12 2.83 Zinc, gold, lead, silver, sand and gravel (construction).

Arizona 2,550,000 3 6.35 Copper, sand and gravel (construction), cement (portland),
molybdenum concentrates, stone (crushed).

Arkansas 506,000 29 1.26 Bromine, stone (crushed), cement (portland), sand and
gravel (construction), sand and gravel (industrial).

California 3,350,000 1 8.34 Sand and gravel (construction), cement (portland), boron,
stone (crushed), gold.

Colorado 566,000 27 1.41 Sand and gravel (construction), cement (portland), stone
(crushed), gold, helium (Grade-A).

Connecticut? 99,500 44 0.25 Stone (crushed), sand and gravel (construction), stone
(dimension), clays (common), gemstones.

Delaware? 12,000 50 0.03 Magnesium compounds, sand and gravel (construction),
gemstones.

Florida 1,920,000 5 4.78 Phosphate rock, stone (crushed), cement (portland), sand
and gravel (construction), cement (masonry).

Georgia 1,660,000 7 4.13 Clays (kaolin), stone (crushed), cement (portland), clays
(fuller's earth), sand and gravel (construction).

Hawaii 91,400 45 0.23 Stone (crushed), cement (portland), sand and gravel
(construction), cement (masonry), gemstones.

Idaho 398,000 34 0.99 Phosphate rock, silver, sand and gravel (construction),
molybdenum concentrates, lead.

lllinois 907,000 17 2.26 Stone (crushed), cement (portland), sand and gravel
(construction), sand and gravel (industrial), lime.

Indiana 729,000 21 1.82 Stone (crushed), cement (portland), sand and gravel
(construction), lime, cement (masonry).

lowa 510,000 28 1.27 Stone (crushed), cement (portland), sand and gravel
(construction), gypsum (crude), lime.

Kansas 624,000 24 1.55 Cement (portland), stone (crushed), helium (Grade-A), salt,
sand and gravel (construction).

Kentucky 497,000 30 1.24 Stone (crushed), lime, cement (portland), sand and gravel
(construction), clays (ball).

Louisiana 404,000 33 1.01 Salt, sulfur (Frasch), sand and gravel (construction), stone
(crushed), clays (common).

Maine 102,000 43 0.25 Sand and gravel (construction), cement (portland), stone
(crushed), cement (masonry), peat.

Maryland? 357,000 35 0.89 Stone (crushed), cement (portland), sand and gravel
(construction), cement (masonry), stone (dimension).

Massachusetts 210,000 39 0.52 Stone (crushed), sand and gravel (construction), stone
(dimension), lime, clays (common).

Michigan 1,670,000 6 4.17 Cement (portland), iron ore (usable), sand and gravel
(construction), stone (crushed), magnesium compounds.

Minnesota 1,570,000 8 3.90 Iron ore (usable), sand and gravel (construction), stone
(crushed), sand and gravel (industrial), stone
(dimension).

Mississippi 157,000 42 0.39 Sand and gravel (construction), cement (portland), clays
(fuller's earth), stone (dimension), clays (ball).

Missouri 1,320,000 10 3.28 Stone (crushed), cement (portland), lead, lime, zinc.

Montana 582,000 25 1.45 Palladium, gold, cement (portland), sand and gravel
(construction), copper.

Nebraska 170,000 41 0.42 Cement (portland), sand and gravel (construction), stone
(crushed), lime, cement (masonry).

Nevada 2,800,000 2 6.96 Gold, sand and gravel (construction), silver, lime, diatomite.

See footnotes at end of table.
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TABLE 3—VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND

PRINCIPAL NONFUEL MINERALS PRODUCED IN 2000° '—Continued

Percent
Value of U.S.

State (thousands) Rank total Principal minerals, in order of value

New Hampshire? $59,200 46 0.15 Sand and gravel (construction), stone (crushed), stone
(dimension), gemstones.

New Jersey? 286,000 37 0.71 Stone (crushed), sand and gravel (construction), sand and
gravel (industrial), peat, clays (common).

New Mexico 812,000 18 2.02 Copper, potash (K,0), sand and gravel (construction),
cement (portland), stone (crushed).

New York 970,000 15 2.42 Stone (crushed), salt, cement (portland), sand and gravel
(construction), zinc.

North Carolina 779,000 19 1.94 Stone (crushed), phosphate rock, sand and gravel
(construction), sand gravel (industrial), clays (common).

North Dakota 42,000 48 0.10 Sand and gravel (construction), lime, stone (crushed), sand
and gravel (industrial), clays (common).

Ohio 1,060,000 14 2.63 Stone (crushed), sand and gravel (construction), salt, lime,
cement (portland).

Oklahoma 453,000 31 1.13 Stone (crushed), cement (portland), sand and gravel
(construction), sand and gravel (industrial), helium
(Grade-A).

Oregon 439,000 32 1.09 Cement (portland), stone (crushed), sand and gravel
(construction), diatomite, pumice and pumicite.

Pennsylvania® 1,250,000 11 3.12 Stone (crushed), cement (portland), sand and gravel
(construction), lime, cement (masonry).

Rhode Island? 23,700 49 0.06 Stone (crushed), sand and gravel (construction), sand and
gravel (industrial), gemstones.

South Carolina 560,000 26 1.40 Cement (portland), stone (crushed), cement (masonry),
sand and gravel (construction), clays (kaolin).

South Dakota 260,000 38 0.65 Gold, cement (portland), sand and gravel (construction),
stone (crushed), stone (dimension).

Tennessee 770,000 20 1.92 Stone (crushed), zinc, cement (portland), sand and gravel
(construction), clays (ball).

Texas 2,050,000 4 5.09 Cement (portland), stone (crushed), sand and gravel
(construction), lime, salt.

Utah 1,420,000 9 3.53 Copper, gold, cement (portland), sand and gravel
(construction), magnesium metal.

Vermont? 43,000 47 0.11 Stone (dimension), stone (crushed), sand and gravel
(construction), talc and pyrophyllite, gemstones.

Virginia 692,000 22 1.72 Stone (crushed), cement (portland), sand and gravel
(construction), lime, clays (fuller's earth).

Washington 691,000 23 1.72 Sand and gravel (construction), stone (crushed),
magnesium metal, cement (portland), gold.

West Virginia 182,000 40 0.45 Stone (crushed), cement (portland), sand and gravel
(industrial), lime, salt.

Wisconsin? 349,000 36 0.87 Sand and gravel (construction), stone (crushed), lime, sand
and gravel (industrial), stone (dimension).

Wyoming 922,000 16 2.30 Soda ash, clays (bentonite), helium (Grade-A), cement
(portland), stone (crushed).

Undistributed 94,400 XX 0.24 XX.

Total 40,100,000 XX 100.00 XX.

PPreliminary. XX Not applicable.

'Data are rounded to three significant digits; may not add to totals shown.

2Partial total; excludes values that must be concealed to avoid disclosing company proprietary data. Concealed values included with

“Undistributed.”



increased its capital-adequacy ratio requirements for
major state banks from about 6% to 8% in conformance
with the policy of the Bank for International Settlements
in Geneva and the G-10 industrialized nations (Wall
Street Journal, 2000a). This move was expected to
enhance the competitiveness of China's banking sector
as the country prepares to join the World Trade
Organization and would provide the advantage of solid
domestic banking in support of China's mining and
energy industries.

New developments on the Korean Peninsula that were
essentially unforeseen until 2000 suggest the possibility
of rapprochement between North Korea and the
Republic of Korea. Such a momentous event could
eventually create a single Korean economy that would
combine the mineral resources of the North with the
agricultural and manufacturing resources of the
South—an economy that might well be greater than the
sum of its parts. Such an enhanced economy could
provide a buffer between China and Japan and add
constructively to financial strength in East Asia.
Challenges of the type that accompanied German
reunification may arise, however, and significantly delay
the benefits of reunion.

The Republic of Korea was facing some serious
economic problems at the end of 2000. Despite
vigorous growth, a GDP that exceeded 10% per year,
and strong export earnings, the nation’s stock market
dropped almost 50% in total value during the year,
causing billions of dollars of equity value to disappear.
Exports were strong by yearend, but inflation continued
rising toward 4%. Consequently, the country that played
a principal role in leading Asia out of the 1997 financial
crisis by rebuilding investor confidence must further
restructure and eliminate bad debts (Wall Street Journal,
2000d).
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For several years, Africa's mineral riches, gold certainly,
but especially diamonds, have reportedly been used to
finance civil wars that have destabilized several nations
in the central part of the continent and caused great loss
of life. Revenues from these so-called “blood,” or
“conflict,” diamonds that have supported civil strife were
as much as $255 million in 1999; this represented about
4% of the diamond market. The United Nations
appointed a special commission to investigate the
situation, and Government officials from the United
Kingdom, the United States, and other countries have
tried to design a boycott of conflict diamonds but such
efforts have been greatly complicated because of the
difficulty in establishing the specific origin of the
diamonds (Northern Miner, 2000).
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MAJOR BASE AND FERROUS METAL PRODUCING AREAS

MINERAL
SYMBOLS

B1 Copper and
molybdenum +/-
gold, silver

B2 Copper +/-
gold, silver

B3 Lead, zinc +/-
copper +/- gold +/-
silver

Be Beryllium

Fe Iron

Mg Magnesium

Mo Molybenum

Ni  Nickel

RE Rare earths

Ti  Titanium minerals

U Uranium

V  Vanadium

Zn Zinc




MAJOR PRECIOUS METAL PRODUCING AREAS

MINERAL
SYMBOLS

Au  Gold
P1  Silver +/-
base metals
P2  Gold and silver
P3  Gold and silver
+/- base metals
P4 Platinum and palladium
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MAJOR INDUSTRIAL ROCK AND MINERAL PRODUCING AREAS - PART |
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o Q

Asb
Ba
B
Br
Dia
Gar

Asbestos
Barite
Borates
Bromine
Diatomite
Garnet

Gyp Gypsum/

He
Irz

[
Ky
Mg

anhydrite
Helium
limenite, rutile,
and zircon
lodine
Kyanite
Magnesium
compounds

Mica
ol
Peat
P

K
Salt
Nas

Talc
Py
Tr

Wol
Zeo

MINERAL SYMBOLS

Mica

Olivine

Peat
Phosphate
Potash

Salt

Sodium sulfate
Sulfur

Talc
Pyrophyllite
Trona
Vermiculite
Wollastonite
Zeolites




MAJOR INDUSTRIAL ROCK AND MINERAL PRODUCING AREAS - PART Ii

MINERAL
SYMBOLS

BC Ball clay
Bent Bentonite
Clay Clay/shale
D-S  Dimension stone
Fel Feldspar
FC Fire clay/
refractory clay
Ful Fuller's earth
Kao  Kaolin
Li Lithium
Per Perlite
Pum  Pumice
Si Silica/
industrial sand
Trip  Tripoli/novaculite

émé?on
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ABRASIVES (MANUFACTURED)

(Fused aluminum oxide and silicon carbide)
(Data in metric tons, unless otherwise noted)

Domestic Production and Use: Fused aluminum oxide was produced by three companies at six plants in the United
States and Canada. Production of regular-grade fused aluminum oxide was valued at about $33 million, and
production of high-purity fused aluminum oxide was estimated at a value of more than $5.4 million. Silicon carbide
was produced by three companies at three plants in the United States and Canada. Domestic and Canadian
production of crude silicon carbide had an estimated value of more than $38 million. Bonded and coated abrasive
products accounted for most abrasive uses of fused aluminum oxide and silicon carbide.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Production, United States and Canada (crude):

Fused aluminum oxide, regular 124,000 93,500 99,600 €93,000 90,000

Fused aluminum oxide, high-purity 22,700 14,200 20,000 10,000 10,000

Silicon carbide 73,600 68,200 170,000 70,000 50,000
Imports for consumption (U.S.):

Fused aluminum oxide 131,000 138,000 180,000 166,000 214,000

Silicon carbide 182,000 240,000 268,000 169,000 195,000
Exports (U.S.):

Fused aluminum oxide 11,900 10,700 8,910 9,020 4,620

Silicon carbide 14,200 16,100 11,600 8,260 10,700
Consumption, apparent (U.S.):

Fused aluminum oxide NA NA NA NA NA

Silicon carbide NA NA NA NA NA
Price, range of value, dollars per ton United States and Canada:

Fused aluminum oxide, regular 353 370 361 351 329

Fused aluminum oxide, high-purity 576 570 550 425 550

Silicon carbide 490 490 610 600 579
Net import reliance? as a percent

of apparent consumption (U.S.) NA NA NA NA NA

Recycling: Up to 30% of fused aluminum oxide may be recycled, and about 5% of silicon carbide is recycled.

Import Sources (1996-99): Fused aluminum oxide crude: Canada, 73%; China, 24%; and other, 3%. Fused
aluminum oxide grain: China, 48%; Canada, 16%; Austria, 12%; and other, 24%. Silicon carbide crude: China, 80%;
Canada, 15%; and other, 5%. Silicon carbide grain: China, 51%; Brazil, 15%; Norway, 12%; Germany, 6%; and
other, 16%.

Tariff: Item Number Normal Trade Relations
12/31/00

Fused aluminum oxide, crude 2818.10.1000 Free.

Fused aluminum oxide, grain 2818.10.2000 1.3% ad val.

Silicon carbide, crude 2849.20.1000 Free.

Silicon carbide, grain 2849.20.2000 0.5% ad val.

Depletion Allowance: None.

Government Stockpile: In February 2000, the Department of Defense sold the remaining 227 tons of silicon carbide
in the National Defense Stockpile (NDS). During the first half of 2000, the remaining 37,400 tons of fused crude
aluminum oxide in the NDS was sold. No further stockpiling of fused crude aluminum oxide or silicon carbide by the
Department of Defense is anticipated. If current disposal rates and sale schedules continue, all fused aluminum oxide
abrasive grain in the NDS will be sold by yearend 2003.

Stockpile Status—9-30-00°

Uncommitted Committed Authorized Disposal plan Disposals

Material inventory inventory for disposal FY 2000 FY 2000
Fused aluminum oxide, crude — 33,205 — 58,967 54,325
Fused aluminum oxide, grain 16,451 104 16,451 5,443 2,268
Silicon carbide, crude — 4 — 8,165 1,225

Prepared by Donald W. Olson [(703) 648-7721, dolson@usgs.gov, fax: (703) 648-7722]
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ABRASIVES (MANUFACTURED)

Events, Trends, and Issues: Imports and higher operating costs continued to challenge producers in the United
States and Canada. Strong foreign competition, particularly from China, is expected to persist and further curtail
production in North America.

World Production Capacity:

Fused aluminum oxide capacity Silicon carbide capacity

1999 2000° 1999 2000°

United States and Canada 220,000 220,000 90,000 90,000
Argentina — — 5,000 5,000
Australia 50,000 50,000 — —
Austria 60,000 60,000 — —
Brazil 50,000 50,000 43,000 43,000
China 450,000 450,000 450,000 450,000
France 40,000 40,000 16,000 16,000
Germany 80,000 80,000 36,000 36,000
India 40,000 40,000 5,000 5,000
Japan 50,000 50,000 60,000 60,000
Mexico — — 30,000 30,000
Norway — — 80,000 80,000
Venezuela — — 40,000 40,000
Other countries 80,000 80,000 190,000 190,000
World total (rounded) 1,100,000 1,100,000 1,000,000 1,000,000

World Resources: Although domestic resources of raw materials for the production of fused aluminum oxide are
rather limited, adequate resources are available in the Western Hemisphere. Domestic resources are more than
adequate for the production of silicon carbide.

Substitutes: Natural and manufactured abrasives, such as garnet or metallic abrasives, can be substituted for fused
aluminum oxide and silicon carbide in various applications.

°Estimated. NA Not available.

'Rounded to the nearest 10,000 tons to protect proprietary data.

Defined as imports - exports + adjustments for Government and industry stock changes.
3See Appendix B for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2001
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ALUMINUM'
(Data in thousand metric tons of metal, unless otherwise noted)

Domestic Production and Use: In 2000, 12 companies operated 23 primary aluminum reduction plants. Montana,
Oregon, and Washington accounted for 35% of the production; Maryland, New York, Ohio, and West Virginia, 20%;
and other States, 45%. Based upon published market prices, the value of primary metal production in 2000 was $6.1
billion. Aluminum consumption, by an estimated 25,000 firms, was centered in the East Central United States.
Transportation accounted for an estimated 37% of domestic consumption in 2000; packaging, 22%; building, 15%;
consumer durables, 8%; electrical, 8%; and other, 10%.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Production:  Primary 3,577 3,603 3,713 3,779 3,700
Secondary (from old scrap) 1,570 1,530 1,500 1,550 1,600
Imports for consumption 2,810 3,080 3,550 4,000 4,200
Exports 1,500 1,570 1,590 1,640 1,750
Shipments from Government stockpile
excesses — 57 @) — —
Consumption, apparent® 6,610 6,720 7,090 7,740 7,900
Price, ingot, average U.S. market (spot),
cents per pound 71.3 77.1 65.5 65.7 75.0
Stocks: Aluminum industry, yearend 1,860 1,860 1,930 1,870 1,700
LME, U.S. warehouses, yearend’ 33 8 13 14 2
Employment, primary reduction, number 18,200 18,000 18,400 18,200 18,100
Net import reliance® as a percent of
apparent consumption 22 23 27 31 33

Recycling: Aluminum recovered in 2000 from purchased scrap was about 4 million tons, of which about 60% came
from new (manufacturing) scrap and 40% from old scrap (discarded aluminum products). Aluminum recovered from
old scrap was equivalent to about 20% of apparent consumption.

Import Sources (1996-99): Canada, 61%; Russia, 18%; Venezuela, 5%; Mexico, 3%; and other, 13%.

Tariff: Item Number Normal Trade Relations
12/31/00

Unwrought (in coils) 7601.10.3000 2.6% ad val.

Unwrought (other than aluminum alloys) 7601.10.6000 Free.

Waste and scrap 7602.00.0000 Free.

Depletion Allowance: Not applicable.*

Government Stockpile: None.

Prepared by Patricia A. Plunkert [(703) 648-4979, pplunker@usgs.gov, fax: (703) 648-7757]
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ALUMINUM

Events, Trends, and Issues: Domestic primary aluminum production decreased owing in large part to the smelter
production cutbacks caused by increased energy costs, particularly in the Pacific Northwest. Domestic smelters
operated at about 87% of rated or engineered capacity.

The mergers of Alcoa Inc. with Reynolds Metals Company® and Alcan Aluminium Limited with algroup (the aluminum
division of Alusuisse Lonza Group Inc.),” announced in 1999, were approved by the U.S. Department of Justice and
the European Union. Stock option plans and required facility divestments were initiated by both groups during 2000.
Century Aluminum Co. reached a definitive agreement with Southwire Co. to acquire Southwire’s 237,000-ton-per-year
primary aluminum smelter in Hawesville, KY. The acquisition was subject to the completion of a labor agreement, the
arrangement of financing, and the receipt of regulatory approval.?

Imports for consumption continued to increase, a trend that began in 1996. Canada and Russia accounted for more
than three-fourths of the total imports. U.S. exports also continued to increase in 2000.

The price of primary aluminum ingot fluctuated through September 2000. In January, the average monthly U.S.
market price for primary ingot quoted by Platt’'s Metals Week was 80.1 cents per pound; in September, the price was
77.2 cents per pound. Prices on the London Metal Exchange (LME) followed the trend of U.S. market prices. The
monthly average LME cash price for September was 72.6 cents per pound. Prices in the aluminum scrap markets
paralleled the general trend of primary ingot prices.

World production increased slightly compared with that for 1999. Inventories of metal held by producers, as reported
by the International Primary Aluminium Institute, and LME inventories decreased significantly during the first half of
2000.

World Smelter Production and Capacity:

Production Yearend capacity

1999 2000° 1999 2000°

United States 3,779 3,700 4,270 4,270
Australia 1,720 1,740 1,770 1,770
Brazil 1,250 1,260 1,220 1,260
Canada 2,390 2,370 2,300 2,300
China 2,450 2,600 2,640 2,640
France 400 450 430 430
Norway 1,030 1,030 1,000 1,020
Russia 3,150 3,200 3,190 3,200
South Africa 687 690 676 676
Venezuela 570 580 640 640
Other countries 5,650 6,240 7,240 7,480
World total (rounded) 23,100 23,900 25,400 25,700

World Resources: Domestic aluminum requirements cannot be met by domestic bauxite resources. Potential
domestic nonbauxitic aluminum resources are abundant, and could meet domestic aluminum demand. However, no
processes for using these resources have been proven economically competitive with those now used for bauxite.
The world reserve base for bauxite is sufficient to meet world demand for metal well into the 21 century.

Substitutes: Copper can replace aluminum in electrical applications; magnesium, titanium, and steel can substitute
for aluminum in structural and ground transportation uses. Composites, wood, and steel can substitute for aluminum
in construction. Glass, plastics, paper, and steel can substitute for aluminum in packaging.

*Estimated.

'See also Bauxite and Alumina.

?Less than ¥ unit.

SDomestic primary metal production + recovery from old aluminum scrap + net import reliance.

“Includes aluminum alloy.

Defined as imports - exports + adjustments for Government and industry stock changes.

fAlcoa Inc., 2000, Alcoa completes merger with Reynolds Metals: Pittsburgh, PA, and Richmond, VA, Alcoa Inc. press release, May 3, 1 p.

’Alcan Aluminium Limited, 2000, Alcan and algroup to merge: Montreal, Canada, and Zurich, Switzerland, Alcan Aluminium Limited press release,
June 1, 2 p.

SPlatt’s Metals Week, 2000, Century/Southwire reach deal: Platt's Metals Week, v. 71, no. 36, September 4, p. 9.

U.S. Geological Survey, Mineral Commodity Summaries, January 2001
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ANTIMONY
(Data in metric tons of antimony content, unless otherwise noted)

Domestic Production and Use: One silver mine in Idaho produced antimony as a byproduct, and an additional very
small amount of antimony was recovered as a byproduct of the smelting of lead and silver-copper ores. Primary
antimony metal and oxide was produced by five companies at processing plants that used foreign feedstock and a
small amount of domestic feed material. Two plants were in Texas, and three other plants were in Idaho, Montana, and
New Jersey. The estimated value of primary antimony metal and oxide produced in 2000 was $58 million. Secondary
antimony was recovered, mostly in alloy form, at lead smelters; its value, based on the price of antimony metal, was
about $3 million. The estimated distribution of antimony uses was as follows: flame retardants, 55%; transportation,
including batteries, 18%; chemicals, 10%; ceramics and glass, 7%; and other, 10%.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Production: Mine (recoverable antimony)* 242 356 498 449 340
Smelter: Primary 25,600 26,400 24,000 23,800 22,400
Secondary 7,780 7,550 7,710 8,220 2,500
Imports for consumption 37,600 39,300 34,600 36,800 39,400
Exports of metal, alloys,? oxide,
and waste and scrap? 4,450 3,880 4,170 3,660 2,570
Shipments from Government stockpile 4,300 2,930 4,160 5,790 5,500
Consumption, apparent® 45,000 46,600 42,700 36,500 44,900
Price, metal, average, cents per pound* 147 98 72 63 68
Stocks, yearend 11,000 10,800 10,600 10,700 11,000
Employment, plant, number® 100 100 80 75 75
Net import reliance® as a percent of
apparent consumption 82 83 81 82 94

Recycling: Traditionally, the bulk of secondary antimony has been recovered as antimonial lead, most of which was
generated and then also consumed by the battery industry. However, changing trends in this industry in recent years
have caused lesser amounts of secondary antimony to be produced.

Import Sources (1996-99): Metal: China, 83%; Mexico, 6%; Hong Kong, 4%; Kyrgyzstan, 2%; and other, 5%. Ore
and concentrate: China, 31%; Australia, 20%; Mexico, 7%; Austria, 5%; and other, 37%. Oxide: China, 43%; Mexico,
14%; South Africa, 13%; Bolivia, 12%; and other, 18%. Total: China, 59%; Mexico, 11%; South Africa, 7%; Bolivia,
6%; and other, 17%.

Tariff: Item Number Normal Trade Relations
12/31/00
Ore and concentrates 2617.10.0000 Free.
Antimony and articles thereof, 8110.00.0000 Free.
including waste and scrap
Antimony oxide 2825.80.0000 Free.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: Government stockpile sales of antimony continued for the eighth year, after being resumed
in 1993 for the first time since 1988. Public Law 103-160 provided authorization for the sales. During the year, the
Defense Logistics Agency (DLA) held monthly sales for antimony using a negotiated bid process. The DLA
announced that its Annual Materials Plan for fiscal year 2001 permitted the disposal of up to 5,000 metric tons of
antimony, the same amount allotted in 2000. Antimony was stockpiled in eight DLA depots, with the largest
inventories stored in New Haven, IN, and Somerville, NJ.

Stockpile Status—9-30-00°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2000 FY 2000
Antimony 10,332 1,109 10,332 5,000 5,000

Prepared by James F. Carlin, Jr. [(703) 648-4985, jcarlin@usgs.gov, fax: (703) 648-7757]
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ANTIMONY

Events, Trends, and Issues: In 2000, antimony production from domestic source materials was derived mainly from
the recycling of lead-acid batteries. Recycling plus U.S. mine output supplied only a minor portion of estimated
domestic demand.

The price of antimony metal continued to decline during the first half of 2000. Prices started the year at $0.65 per
pound, and, by spring, declined to $0.55 per pound. In late summer, the price rebounded with the price rising to $0.70
per pound. Industry observers attributed the price increase to more stringent enforcement of smuggling laws and
newly enacted export controls by the Government of China.

Environmental and ecological problems associated with the treatment of antimony raw materials were minimal,
because all domestic processors of raw materials now avoid sulfide-containing materials.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves’ Reserve base’
1999 2000°

United States 449 340 80,000 90,000
Bolivia 4,800 5,000 310,000 320,000
China 100,000 100,000 900,000 1,900,000
Kyrgyzstan 100 200 120,000 150,000
Russia 4,000 3,000 350,000 370,000
South Africa 6,000 6,000 240,000 250,000
Tajikistan 1,800 1,500 50,000 60,000
Other countries 4,900 5,000 25,000 75,000
World total (may be rounded) 122,000 121,000 2,100,000 3,200,000

World Resources: U.S. resources are mainly in Alaska, Idaho, Montana, and Nevada. Principal identified world
resources are in Bolivia, China, Mexico, Russia, and South Africa. Additional antimony resources may occur in
Mississippi Valley-type lead deposits in the Eastern United States.

Substitutes: Compounds of chromium, tin, titanium, zinc, and zirconium substitute for antimony chemicals in paint,
pigments, and enamels. Combinations of cadmium, calcium, copper, selenium, strontium, sulfur, and tin can be used
as substitutes for hardening lead. Selected organic compounds and hydrated aluminum oxide are widely accepted
substitutes as flame-retardants.

*Estimated.

'Data for 1996-99 from the United States Securities and Exchange Commission 10-K report. Estimate for 2000 based upon 10-Q reports for the
first two quarters.

2Gross weight.

3Domestic mine production + secondary production from old scrap + net import reliance.

“New York dealer price for 99.5% to 99.6% metal, c.i.f. U.S. ports.

Defined as imports - exports + adjustments for Government and industry stock changes.

fSee Appendix B for definitions.

’See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2001
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ARSENIC
(Data in metric tons of arsenic content, unless otherwise noted)

Domestic Production and Use: Because arsenic is not recovered from domestic ores, all arsenic metal and
compounds consumed in the United States are imported. More than 95% of the arsenic consumed was in compound
form, principally arsenic trioxide, which was subsequently converted to arsenic acid. Production of chromated copper
arsenate (CCA), a wood preservative, accounted for more than 90% of the domestic consumption of arsenic trioxide;
CCA was manufactured primarily by three companies. Another company used arsenic acid to produce arsenical
herbicides. Arsenic metal was consumed in the manufacture of nonferrous alloys, principally lead alloys for use in
lead-acid batteries. About 15 tons per year of high-purity arsenic were estimated to have been used in the
manufacture of semiconductor material. The value of arsenic metal and compounds consumed domestically in 2000
was estimated to be $20 million.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Production — — — — —
Imports for consumption:
Metal 252 909 997 1,300 1,000
Compounds 21,200 22,800 29,300 22,100 33,000
Exports, metal 36 61 177 1,350 40
Estimated consumption® 21,400 23,700 30,100 22,000 34,000
Value, cents per pound, average:?
Metal (China) 40 32 57 59 35
Trioxide (Mexico) 33 31 32 29 32
Net import reliance® as a percent of
apparent consumption 100 100 100 100 100

Recycling: Arsenic was not recovered from consumer end-product scrap. However, process water and contaminated
runoff collected at wood treatment plants were reused in pressure treatment, and gallium arsenide scrap from the
manufacture of semiconductor devices was reprocessed for gallium and arsenic recovery. Domestically, no arsenic
was recovered from arsenical residues and dusts at nonferrous smelters, although some of these materials are
processed for recovery of other metals.

Import Sources (1996-99): Metal: China, 87%; Hong Kong, 5%; Japan, 3%; and other, 5%. Trioxide: China, 49%;
Chile, 30%; Mexico, 7%; and other, 14%.

Tariff: Item Number Normal Trade Relations
12/31/00

Metal 2804.80.0000 Free.

Trioxide 2811.29.1000 Free.

Sulfide 2813.90.1000 Free.

Acid* 2811.19.1000 2.3% ad val.

Depletion Allowance: 14% (Domestic and foreign).

Government Stockpile: None.

Prepared by Robert G. Reese, Jr. [(703) 648-4981, rreese@usgs.gov, fax: (703) 648-7757]
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Events, Trends, and Issues: Wood preservatives are expected to remain the major domestic use for arsenic. As a
result, the demand for arsenic in the United States should continue to correlate closely with demand for new housing
and growth in the renovation or replacement of existing structures using pressure—treated lumber. In general, the
demand for arsenic-based wood preservatives appears positive, barring greater acceptance of alternative
preservatives or adverse regulatory activity.

Because of the toxicity of arsenic and its compounds, environmental regulation is expected to become increasingly
stringent. This should adversely affect the demand for arsenic in the long term but have only minor impacts in the near
term. Mitigating the pollution effects and potential health hazards of naturally occurring and anthropogenic arsenic
should continue as important research areas.

World Production, Reserves, and Reserve Base:

Production Reserves and reserve base’®
(Arsenic trioxide) (Arsenic content)
1999 2000°
Belgium 1,500 1,500
Chile 8,000 8,000 World reserves and reserve
China 16,000 16,000 base are thought to be about
France 1,000 1,000 20 and 30 times, respectively,
Ghana 5,000 5,000 annual world production. The
Kazakhstan 1,500 2,000 reserve base for the United States
Mexico 2,500 3,000 is estimated to be 80,000 tons.
Russia 1,500 1,500
Other countries 1,800 2,000
World total 38,800 40,000

World Resources: World resources of copper and lead contain about 11 million tons of arsenic. Substantial
resources of arsenic occur in copper ores in northern Peru and the Philippines and in copper-gold ores in Chile. In
addition, world gold resources, particularly in Canada, contain substantial resources of arsenic.

Substitutes: Substitutes for arsenic compounds exist in most of its major uses, although arsenic compounds may be
preferred because of lower cost and superior performance. The wood preservatives pentachlorophenol and creosote
may be substituted for CCA when odor and paintability are not problems and where permitted by local regulations.
Ammoniacal copper quaternary, copper azole, copper citrate, and copper dimethyldithiocarbamate are some of the
alternative wood preservatives available which use no arsenic. Nonwood alternatives, such as concrete, steel, or
plastic lumber, may be substituted in some applications for treated wood.

*Estimated.

'Estimated to be the same as net imports.

2Calculated from U.S. Census Bureau import data.

3Defined as imports - exports + adjustments for Government and industry stock changes.

“Tariff is free for Canada, Israel, Caribbean Basin countries, and designated Beneficiary Andean and developing countries.
5See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2001
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ASBESTOS
(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: One firm in California accounted for 100% of domestic production. Asbestos was
consumed in roofing products, 61%; gaskets, 19%; friction products, 13%; and other, 7%.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Production (sales), mine 10 7 6 7 5
Imports for consumption 22 21 16 16 15
Exports! 15 20 18 22 20
Shipments from Government stockpile excesses — — 3 5 —
Consumption, estimated 22 21 16 16 15
Price, average value, dollars per ton? 210 210 210 210 210
Stocks, producer, yearend NA NA NA NA NA
Employment, mine and mill, number 25 25 25 25 25
Net import reliance® as a percent of

estimated consumption 100 100 100 100 100

Recycling: Insignificant.
Import Sources (1996-99): Canada, 97%; and other, 3%.

Tariff: Item Number Normal Trade Relations
I 12/31/00
Asbestos 2524.00.0000 Free.

Depletion Allowance: 22% (Domestic), 10% (Foreign).

Government Stockpile:

Stockpile Status—9-30-00*
(Metric tons)

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2000 FY 2000
Amosite 11,500 — 11,500 — —
Chrysotile 1 — 1 — —

Prepared by Robert L. Virta [(703) 648-7726, rvirta@usgs.gov, fax: (703) 648-7722]
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Events, Trends, and Issues: Domestic sales of ashestos decreased from those of 1999. Imports and exports
decreased by 6% and 9%, respectively, from those of 1999, according to the U.S. Census Bureau. Estimated
consumption decreased by 6%. Some reported exports were likely to have been reexports, asbestos-containing
products, or nonasbestos products. Exports of asbestos fiber were estimated to be approximately 5,000 tons.
Essentially all the asbestos used in the United States was chrysotile. Canada remained the largest supplier of
asbestos for domestic consumption.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves® Reserve base®
1999 2000°
United States 7 5 Moderate Large
Brazil 170 170 Moderate Moderate
Canada 337 335 Large Large
China 300 300 Large Large
Kazakhstan 125 125 Large Large
Russia 700 700 Large Large
South Africa 20 20 Moderate Moderate
Zimbabwe 135 130 Moderate Moderate
Other countries 136 114 Large Large
World total 1,930 1,900 Large Large

World Resources: The world has 200 million tons of identified resources and an additional 45 million tons classified
as hypothetical resources. The U.S. resources are large, but are composed mostly of short fibers.

Substitutes: Numerous materials substitute for asbestos in products. The substitutes include calcium silicate; carbon
fiber; cellulose fiber; ceramic fiber; glass fiber; steel fiber; wollastonite; and several organic fibers, such as aramid,
polyethylene, polypropylene, and polytetrafluoroethylene. Several nonfibrous minerals were considered to be possible
asbestos substitutes for products in which the reinforcement properties of fibers were not required. No single
substitute was as versatile and as cost effective as asbestos.

°Estimated. NA Not available.

'Probably includes nonasbestos materials and reexports.

2Average price for Group 7 Canadian chrysotile, ex-mine.

3Defined as imports - exports + adjustments for Government and industry stock changes. Most domestic production is exported; imports account
for almost all domestic consumption.

‘See Appendix B for definitions.

5See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2001
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BARITE

(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: Barite sales by domestic producers increased significantly to about 600,000 tons in
2000 from 434,000 tons in 1999; the value increased to a lesser extent, to about $14 million. Sales came from three
States, with the preponderance coming from Nevada, followed by Georgia and Tennessee. In 2000, an estimated 2.0
million tons of ground barite was sold from six States from domestic production and imports by domestic crushers and
grinders. Nearly 95% of the barite sold in the United States was used as a weighting agent in gas- and oil-well-drilling
fluids. Shipments went mostly to the gas drilling industry in the Gulf of Mexico and onshore in Louisiana and Texas,
which had a little less than 70% of gas production in the conterminous United States. Smaller amounts were used in
the Western United States, which had about 20% of gas production in the conterminous United States, in western
Canada, and in Alaska. Industrial end uses for barite include an additive to cement, rubber, and urethane foam as a
weighing material. Barite is also used in automobile paint primer for metal protection and gloss, and “leaded” glass,
and as the raw material for barium chemicals. In the metal casting industry, barite is part of the mold-release
compounds. Barite has become part of the friction products (brake and clutch pads) for transportation vehicles.
Because barite strongly reduces X-rays and gamma rays, it is used in cement vessels that contain radioactive
materials, gastrointestinal X-ray “milkshakes,” and the faceplate and funnelglass of cathode-ray tubes used for
television sets and computer monitors to block radiation towards the viewer.

Salient Statistics—United States: 1996 1997 1998 1999 2000°
Sold or used, mine 662 692 476 434 600
Imports for consumption:  Crude barite 1,470 2,210 1,850 836 1,460
Ground barite 70 31 20 17 22
Other 14 12 13 18 13
Exports 31 22 15 22 20
Consumption, apparent® (crude barite) 2,170 2,920 2,340 1,280 2,080
Consumption? (ground and crushed) 1,870 2,180 1,890 1,370 2,000
Price, average value, dollars per ton, mine 22.21 22.45 22.70 25.60 24.00
Employment, mine and mill, number® 350 380 410 300 300
Net import reliance® as a percent of
apparent consumption 70 76 80 66 71

Recycling: None.
Import Sources (1996-99): China, 82%; India, 12%; Mexico, 2%; Morocco, 1%; Canada, 1%; and other, 2%.

Tariff: Item Number Normal Trade Relations
12/31/00

Crude barite 2511.10.5000 $1.25/t.

Ground barite 2511.10.1000 Free.

Oxide, hydroxide, and peroxide 2816.30.0000 2% ad val.

Other chlorides 2827.38.0000 4.2% ad val.

Other sulfates 2833.27.0000 0.6% ad val.

Other nitrates 2834.29.5000 3.5% ad val.

Carbonate 2836.60.0000 2.3% ad val.

Depletion Allowance: 14% (Domestic and foreign).

Government Stockpile: None.

Events, Trends, and Issues: The domestic demand for barite collapsed in mid-1998 as world oil prices dropped
owing to over-production of oil. Imports of barite decreased from about 1.5 million tons for the first half of 1998 to
about 400,000 tons for the second half of 1998 and both halves of 1999, rising to nearly 1 million tons in the first half
of 2000. Starting in early 1998, the number of oil-directed rigs in the United States decreased from about 400 rigs to
about 110 rigs in March-April 1999 as light sweet crude oil price futures declined from about $18.30 to about $11.70
per barrel. As oil prices rose from March 1999 to about $35.50 per barrel in September 2000, the oil-directed rig count
rose to about 135 rigs in June and fell to about 100 rigs in August 1999, then rose to about 200 rigs in the period
between May and October 2000. Gas prices rose from $1.79 per million BTU in March 1999 to $5.28 per million BTU
in September 2000. The number of gas-directed rigs in the United States declined steadily from about 600 rigs in
January 1998 to about 360 rigs in March 1999 and then increased unevenly, reaching about 800 rigs in September
2000. The ratio of gas-directed rigs to total U.S. rigs went from about 60% in January 1998 with about 640 rigs to
about 80% in January 1999 with about 530 total rigs and stayed at about 80% into October 2000 with about 850 rigs.

Prepared by James P. Searls [(703) 648-7724, jsearls@usgs.gov, fax: (703) 648-7722]
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A possible explanation for the lack of drilling for oil comes from an industry analysis that claimed that the Finding and
Development Cost and the Reserve and Replacement Cost in the United States were significantly higher in 1998 than
between 1988 and 1995 in the United States, and for the world average in 1998.* The result indicates that oil
companies expended less effort to search for oil to replace produced reserves in the United States but instead
purchased proven reserves, which led to the lack of response of barite consumption to the oil price increase in 1999
and 2000. The industry analysis also noted that oil reserves were cheaper to find by the large, integrated oil firms in
the “frontier” areas of the world (e.g., Africa/Middle East, Latin America, and Asia Pacific) than by the smaller firms
searching in the “mature” areas (most parts of the United States). This analysis, for which individual company financial
data were used, reported that the Reserve and Replacement Cost in the United States was about $4 per barrel of oil
equivalent greater than the average “frontier” cost during the 5 years to 1999 . It also reported that the Reserve and
Replacement Cost in Canada was about $2 per barrel of oil equivalent less than the U.S. cost. This appears to explain
the lack of oil well drilling in the United States following the rise in oil prices in 1999 and 2000.

Imports for consumption of lower cost foreign barite increased by about 75% compared with 1999 levels and was more
than double the U.S. production rate. The major sources of imported barite have high-grade deposits, relatively low
labor costs, and relatively low (per ton-mile) ocean transportation (compared to land transportation) cost to the U.S.
Gulf Coast grinding plants. There was a relatively large stockpile of unground ore in place at the beginning of 1999,
and the Gulf grinders worked down that stockpile while importing at a low rate. When demand returned to higher
levels, the companies increased their rates of imports again. The Nevada mines, crushers, and grinders were
competitive in the California market, the Great Plains, and the Canadian markets.

The principal environmental impact of chemically inert barite is the land disturbance normally associated with mining.
Mud pits at well drilling sites, which contain barite, are treated according to the content of the base drilling fluid, not the
barite. The mud in the pits may be dewatered and covered, dewatered and spread over the ground, or transported to
special waste-handling facilities according to whether the base drilling fluid was water, oil, or synthetic.

World Mine Production, Reserves,