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ey Foreword

This edition of the Minerals Yearbook, covering calendar year 1967,
marks the 86th year in which the Federal Government has issued, on an
annual basis, a report on the U.S. mineral industry. In response to the
desires of our readership, this 1967 edition has returned essentially to
the Yearbook format in use prior to 1966, with some minor modifications.
The general content of this edition follows:

Volume I-I1, Metals, Minerals, and Fuels, contains all the chapters on
the metal, nonmetal, and mineral fuel commodities that previously ap-
peared in the separate Volume I, Metals and Minerals, and Volume II,
Mineral Fuels. In addition, it includes a chapter reviewing these mineral
industries, a statistical summary, and chapters on employment and .in-
juries, and technologic trends. As in Yearbooks prior to 1966, text accom-
panies the statistical presentation. Some of the longer chapters have been
redesigned so that the tabular presentation follows the text, rather than
being interspersed throughout the text as in the past.

Volume III, Area Reports: Domestic, contains chapters covering each -

of the 50 States, the U.S. island possessions in the Pacific Ocean and the
Caribbean Sea, the Commonwealth of Puerto Rico, and the Canal
Zone. Volume III also has a statistical summary chapter, identical with
that in Volume I-II, and a chapter on employment and .injuries.

Volume IV, Area Reports: International, which was not published in
1966, has been reinstated. This volume contains 85 chapters presenting the
latest available mineral statistics for more than 130 foreign countries and
areas, and discusses the importance of minerals to the economies of these
nations. A separate chapter reviews minerals in the world economy.

The continuous effort of the Bureau of Mines to enhance the value of
the Yearbook for its readership can be aided by comments and suggestions
from its users; such comments are invited:

Joun F. O’LEary, Director
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Review of the Mineral Industries

By Olman Hee,' Charles L. Readling,’ and Jeannette I. Baker *

Activity in the minerals industries dur-
ing 1967 was sustained by the seventh
consecutive year of economic expansion.
Though the opening months of 1967 indi-
cated that the domestic economy was in
a brief pause, the second half reflected a
strong and sustained recovery. As a result,
the U.S. economy as a whole showed rec-
ord level annual averages for production,
sales, and employment. '

“ However, the gains in 1967 were not as
great as were those in 1966. For the first
6 months, actual demand failed to live
up to expectations, sales fell below pro-
duction by an abnormally wide margin,
and inventories piled up. Expansionary
fiscal and monetary policies were put into
motion to sustain expansion in the second
half of the year. ‘Due to the renewed
strength of demand in the third and
fourth quarters, consumer prices increased
2.8 percent. In the minerals economy, the
copper strike, beginning July 15 and last-
ing throughout the year, was one of the
major problems. Its occurrence had a
notable impact on total mineral output,
and especially on metal mining produc-
tion, employment, and income.

The value of the Nation’s total output
of goods and services—gross national
product (GNP)—in 1967 rose $42 bil-
lion to a new high of $785 billion. When
corrected for price changes, the real
value of GNP (in 1958 prices) was $669
billion or an increase of 2.5 percent over
the previous year. There was a marked
change of pace in economic activity be-
tween the first and second halves of the
year. Growth of real GNP was at a
yearly rate of 1.5 percent in the first
half but rose to 4.5 percent in the second
half.

Demand on the part of the total pri-
vate economy in 1967 worked toward
restoring a balance between particular
sectors that were disrupted in 1966,
especially in inventory investment and

business fixed investment. Total new con-
struction and expenditures showed re-
newed strength. Government expendi-
tures for goods and services in 1967
comprised a slightly higher share of GNP
compared with 1966, but about the same
share as the average for 1955-61.

The Federal Reserve Index of Indus-
trial Production rose 1 percent in 1967
from the 1966 level, with mining, non-
durable manufactures, and utilities show-
ing moderate gains, while durable man-
ufacturing registered a decline. Total
U.S. employment increased 2.0 percent
from 1966 to 1967, and U.S. personal
disposable income per capita—corrected
for price changes—rose 3.2 percent. Both
of these categories showed a slightly
lower level of increase compared with
1966. Employment in total mining (in-
cluding fuels), in 1967, showed a decline,
with employment in metal mining declin-
ing appreciably. Much of this decline
was due to the copper strike, which
lasted throughout the second half of the
year. Total U.S. unemployment remained
at its lowest level in a decade, averaging
about 3.8 percent of the total labor force
for the second straight year.

Total mining output was up modestly
but showed a relatively smaller gain than
in 1966. Production in metal mining was
down materially in 1967; mining of
stone and earth minerals was up slightly;
and coal, oil, and gas output was up
moderately. The generally rapid gains in
production of iron and steel and non-
ferrous metals of past years were reversed
materially in 1967. Production in these
two categories in 1967 showed declines
of 10 and 13 index points respectively.
Trends in imports of ferrous ores and
nonferrous base metal ores were mixed

1 Economist, Division of Mineral Economics.

2 Mineral specialist, Division of Mineral
Economics.

3 Commodity research assistant.



2 MINERALS YEARBOOK, 1967

in 1967. Increases in imports were reg-
istered in many iron and steel product
categories. Net supply was down in 1967
for many light and heavy metals for
which it had tended to peak in 1966.

Developments on the international
scene during 1967 left a lasting imprint
on the United States and rest-of-the-
world economies. Such events, as the
strain on the international monetary
system, the devaluation of the British
pound, the completion of the Kennedy
Round tariff negotiations, and the
weakening of many nations’ gold reserve
positions had important implications for
continued progress and expansion of the
U.S. economy.

Federal Government activities during
1967 were concerned with remedial
measures to counteract a sluggish econ-
omy in the first and second quarters.
Remedial fiscal and monetary policies
were set into motion in this period. The
investment tax - credit restored in the
spring of 1967 and renewed emphasis to
supply ready credit helped the industrial
sector, including some mineral industries,
to sustain production and employment.
Disposal . of stockpile material slowed
materially in 1967 with 58 percent less
sales commitments made in that year
compared with 1966. The Office of Min-
erals Exploration continued to encourage
exploration to locate new domestic
sources of essential materials by provid-
ing financial assistance. Government as-
sistance programs on 37 contracts were
largely directed to exploration for gold,
silver, platinum, and nickel.

Anxieties and speculation in the world
financial markets contributed to a sharp
widening of the U.S. balance of payments
deficit in the fourth quarter. The U.S.
Government responded decisively with a
major program to move our balance of
payments strongly toward equilibrium.
Measures put into effect to insure
strength of the dollar and the health of
the economy at home were: Restraint of
direct investment by U.S. investors in
plant and equipment abroad and re-
straint of foreign lending by U.S. banks
and lending institutions.

Official U.S. holdings of gold reserves
declined materially in 1967. These re-
serves were used primarily to meet the
demand for gold on the London free
market. A deficit in domestic silver pro-
duction also induced withdrawal of silver
stocks, chiefly U.S. treasury bullion stock.

In an attempt to assure adequate
mineral resources for future needs,
Bureau of Mines obligations of funds for
fiscal 1968  were increased 5 percent.
Major thrusts of Bureau of Mines
Research programs were directly con-
cerned with future supply and demand
contingencies with respect to minerals
and fossil fuels. Programs also were
planned to alleviate land and air pol-
lution. In addition, the Bureau sponsored
a number of outside and inhouse projects
on solid waste disposal. These projects
dealt with scrap processing, municipal
wastes, and mine waste. Current projects
in metals research included new proc-
esses for the economical recovery of
copper, and the recovery of gold from
electronic scrap, scrap solder, and carbon-
aceous ores. Programs also were under way
in nonmetallic minerals research to stimu-
late production of minerals in short sup-
ply. Research on recovery of sulfur from
gypsum and from effluent of coal-burning
plants was undertaken.

Ongoing and contemplated Bureau
programs have been encouraging and
promoting the advancement of tech-
nology to provide for the Nation’s future
mineral and fossil fuel needs at reason-
able cost and at no sacrifice in environ-
mental quality.

The most pressing problems besetting
the mineral industries are for the most
part not problems related to individual
commodities or groups of commodities.
Rather, they are problems of total
mineral production, broadly defined, plus
the wise use of minerals and mineral
products. Rapidly changing demands for
materials and products are bringing to
the fore changes in our mineral needs.
Government policies and activities can
help to assure that an adequate flow of
minerals and mineral products is forth-
coming in the years ahead.



REVIEW OF THE MINERAL INDUSTRIES

SUPPLY AND DEMAND

Production.—Domestic production of
primary minerals and mineral fuels in
1967 was valued at $23.7 billion in cur-
rent dollars, or $0.7 billion more than in
1966 (table 1). In 1957-59 constant dol-
lars, the value of mineral production was
$22.7 billion, or 1.8 percent more than
in 1966. In 1967, fuels showed the only

constant dollar increase, 4.8 percent.
Nonmetals, declined 0.2 percent, and
metals, 13.9 percent.

Overall, total mineral production in

the United States in 1967 showed only a
modest increase. While production -of
mineral fuels continued strong, output
for nonmetallic minerals was up only

150

slightly, and for primary metals, it was
down moderately to substantially. The
Bureau of Mines index of physical volume
of production (1957-59=100) showed
ferrous metals down moderately and non-
ferrous metals down substantially. Figure
1 shows historical trends of production
for selected major mineral commodities.
The chart indicates:- The relatively rapid
rise of copper production from 1959-60
to 1966 and the precipitous drop in out-
put in 1967; the irregular but moderately
rising pattern for iron ore production
through 1966 and a moderate downtrend
in 1967; and the reversal of the down-
trend of consumption of coal—1947-54

130 p—

INDEX, 1957-59=100

Copper

(recoverable conte M)//\

S Y Y Y Y (N A B N N
1958 1963 1968

Figure 1.—Indexes of physical volume of mineral production for selected items in the
United States.
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(not shown in chart) and the beginning
of a sustained increase in 1962. The in-
dex for iron ore for 1967 was 108, down
10 index points; the index for copper
was 99, down 49 index points; and the
index for coal was 120, up 4 index points.
Copper production showed the biggest
change, due to the strike which continued
during the latter half of 1967. (See
table 2 in the statistical summary which
shows both production and value for
minerals and mineral fuels in 1967.)

The Federal Reserve Board (FRB)
index of industrial production for both
mining and total U.S. production showed
only slight relative gains in 1967. The
preliminary published data show that the
index of total industrial production in-
creased 1.7 points to 158.0, while the
total mining component of the index rose
3.0 points to 123.5. The primary metals
component was down 10.2 points to
132.5; ferrous metals was down 9.4
points to 126.8; nonferrous metals and
products was down 13.1 points to 153.1;
stone and earth minerals was up 1.9
points to 135.4; and coal, oil and gas
was up 4.6 points to 122.4.

Mining components of the FRB index
of industrial production reflect the same
trends as the Bureau of Mines index of
physical volume of production. Among
the ferrous metals and ores, iron ore
production was down 7 percent and steel
production declined 5 percent. In the
nonferrous metals category, copper pro-
duction from domestic ores was down 33
percent; primary aluminum production
was up 10 percent; and primary lead
and zinc production were down 3 and 4
percent, respectively.

Among the major nonmetals produced
in 1967, cement, stone, sand, and gravel
combined constituted about 70 percent of
the total value of nonmetals production.
Cement production in 1967, at 385.8
million barrels, was down 4 percent;
crushed and broken stone output was
down 4 percent; and sand and gravel
production was down 3 percent.

In 1967, the fossil fuels group pro-
duced a total heat or caloric value
equivalent to 52,862 trillion British
thermal units (Btu). Heat value of pri-
mary electricity produced at hydropower
and nuclear-powered plants when added
to that of mineral fossil fuels brought the
total to 55,276 trillion Btu. This was a

record level and 5.8 percent higher than
in 1966.

Primary fossil fuels continued to supply
the bulk of the Nation’s energy supplies
during 1967. Natural gas and component
liquids remained the ranking energy
source during the year with a marketed
production of 18,171.3 billion cubic feet,
36 percent of total energy output. Crude
petroleum held its position with a pro-
duction of 3,215.7 million barrels, ac-
counting for 33 percent of total energy
produced. Because of the Arab-Israeli
conflict in June 1967 domestic produc-
tion of crude petroleum was increased to
compensate for lower imports and to pro-
vide more crude for export. Production
of bituminous coal and lignite gained
17.1 million short tons to a total of 551
million short tons, continuing its upward
trend of past years. Anthracite continued
to show a slight decline with a produc-
tion of 12.3 million short tons. Bitumi-
nous coal and lignite accounted for 26
percent of total energy during the year.
The balance of supply, approximately 5
percent, came from primary electricity
generated at hydropower and nuclear-
powered plants.

The net supply of most minerals de-
clined in 1967. Among the exceptions to
the general decline in supply of ferrous
and nonferrous metals were manganese,
lead and titanium which showed slight
increases. For nonmetals, exception to
the decline in supply were potash, sul-
fur, and salt. Among the ferrous metals,
imports for iron ore and pig iron
changed little in 1967 over those in
1966. Among the nonferrous metals, im-
ports for copper, lead, and tin increased
substantially. Imports in the nonmetals
category were mostly unchanged in 1967.

Changes in the relative shares of do-
mestic and foreign sources of supply oc-
curred in a few selected minerals from
1966 to 1967. More reliance upon for-
eign sources for copper and lead resulted
in 1967. Fewer supplies from foreign
sources occurred for cobalt, uranium,
and mercury. Contracts in force by
AEC for imports of uranium expired in
1966. Though private industry imported
1,300 tons of uranium in 1967, total
uranium imports declined in that year.

Consumption.—Among the major
metals, changes in 1967 in both ferrous
and nonferrous commodity categories
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were mainly downward (table 7). Iron
ore and raw steel consumption (ferrous
category) were down 6,623 thousand long
tons and 6,888 thousand short tons, re-
specitively. Among the nonferrous group,
copper consumption was down 18 per-
cent while, by contrast, aluminum con-
sumption was up 0.2 percent. Uranium
consumption (UszOs) fell 1,062 short
tons during the year to a total of 8,425
short tons.

A forecast made from an econome-
tric model as a part of a comprehensive
Bureau of Mines study of demand for
aggregate steel and steel products, using
steel prices, price of substitutes, and in-
come as the chief explanatory variables,
gave a projected consumption to 1980
of 154.0 million short tons.

Among the major nonmetals, cement
consumption dropped to 378 million bar-
rels in 1967, or 16 million barrels
less than in 1966. Crushed stone for
all uses totaled 784 million short tons or
27 million short tons under 1966. Sand and

gravel consumption dropped to 905 mil- -

lion short tons in 1967 from 934 million
short tons in 1966. Among the important
nonmetal commodities which registered
increases in consumption in 1967 were
potash raw materials, up 3 percent; phos-
phate rock, up 2 percent; sulfur, up 2
percent; and salt, up 7 percent.

Forecasts from a Bureau study of de-
mand for chemical raw materials, using
own price, price in an alternative use,
and income as explanatory variables gave
projected consumption estimates to 1980
for phosphorus (P:Os content) as fol-
lows: For agricultural use, 7.9 million
short tons; for industrial use, 4.3 million
short tons; and for export use, 6.0 mil-
lon short tons.

Total energy consumption in the United
States reached a new high in 1967, 58.9
quadrillion Btu, an increase of 3.3 percent
over 1966. It was estimated that by the
year 1980 U.S. energy requirements will
total about 88 quadrillion Btu. Among the
energy resources available in 1967, petro-
leum and natural gas liquids were 43 per-
cent of total energy resources consumed;
natural gas was 31 percent; and 4 percent
came from hydropower and nuclear.

Natural gas consumption rose to 17,
685 million cubic feet in 1967, an in-
crease of 4.9 percent over that of 1966.
Liquefied natural gas consumption also
increased in importance in 1967 rela-

tive to total gas energy consumption. The
technology of liquefied natural gas has
given natural gas a mobility which could
permit this type of fuel produced in for-
eign areas to be utilized and marketed in
the United States.

Petroleum registered a gain in 1967 of
3.9 percent, increasing to 4,584 million
barrels. Due to increasing demand, there
was increased activity to tap new sources
and to develop new techniques in crude
petroleum. During the fall of 1967, the
first synthetic crude oil was produced
from tar sands in North America. This
oil was produced by a process which
separated the refinable bitumen from
sand, shale, and clay. Synthetic oil pro-
duced from oil shale could provide an
alternative source of petroleum products
in the United States. This synthetic oil
may become fully competitive with natu-
ral crude.

Bituminous coal consumption in the
United States in 1967 was about 480 mil-
lion short tons, a decrease of about 1.2
percent from 1966. The electric utility
industry continued to be the largest con-
sumer, utilizing 272 million tons of coal
in 1967, or about 2.9 percent more than
in 1966. Industrial uses accounted for
186 million tons, of which, 92 million
tons were used to make coke; 17 million
tons were used for retail delivery; 9 mil-
lion tons for cement mills; and 6 million
tons for steel and rolling mills. Devel-
opment of mine-mouth generating stations,
which use high-voltage transmission lines
to transport power, has been an impor-
tant factor in the increased use of coal
by electric utilities.

Nuclear energy continued as a major
competitor in the utility market in 1967,
comprising about 45 percent of the
orders for steam generating equipment.
TVA, in 1967, approved a contract
for a record capacity generator—1,300
milliwatt—for coal firing.

While nuclear and water power are
small fractions of total energy consump-
tion, they showed the greatest propor-
tional increase in 1967, 31.0 percent and
12.8 percent, respectively. Total net gen-
eration at electric utilities in 1967 was
1,211.7 billion kilowatt-hours, an in-
crease of 5.9 percent over the previous
year.

The household and commercial sector
accounted for 22 percent of total en-
ergy resources consumed in 1967. With
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the exception of coal, energy resource
inputs into this sector continued to in-
crease. Sector inputs of electricity in-
creased 4.8 percent in 1967 and the sec-
tor  absorbed 7.9 percent of the total
generation of utility electricity. Fossil
fuels consumed directly remained -the
principal source of energy in the house-
hold and commercial sector.

The industrial sector remained the
major energy market in 1967, using 32
percent of the total energy consumption.
Sector energy use increased 1.4 percent
over the previous year. While electric
use and the direct fuel uses, petroleum
and natural gas, continued to grow in
1967, bituminous coal showed a decline
of 4.9 percent.

In 1967, the transportation sector ac-
counted for 24 percent of total energy
consumption. The demand in this sec-
tor for energy was .5 percent over that
for 1966. The bulk of demand con-
tinued to be met by petroleum products.

The electric utility sector again ac-
counted for approximately 21 percent
of the total energy resource inputs in
1967 as it did in 1966. Sector inputs, in-
cluding both fossil fuels and primary
electricity, increased 6.2 percent over
1966.

Fossil fuels consumed at conventional
fuel-burning plants accounted for 81 per-
cent of sector inputs; the remaining 19
percent represented theoretical inputs
(based on coal equivalent of electricity
generated) for hydropower and nuclear-
powered plants. Hydropower continued
to supply the bulk of the primary utility
electricity generated. Coal accounted for
63 percent of the total inputs of fossil
fuels consumed at conventional fuel-
burning plants in 1967. Natural gas ac-
counted for 27 percent and residual fuel
oil for 10 percent of utility inputs.

Shipments and Orders.—In 1967, ship-
ments of primary metals and blast fur-
nace industries each declined about 6
percent. Monthly figures for 1967 show
that shipments of primary metals de-
clined moderately in the first and second
quarters. Annual net new orders for pri-
mary metals were down 10 percent, and
for blast furnace industries, down 8 per-
cent. Monthly figures show that net new
orders for primary metals and blast fur-
nace industries rose substantially in the
fourth quarter from the low level set in

the first quarter. Unfilled orders in 1967
for primary metals declined 6 percent
compared with those of 1966, while for
blast furnace industries they increased
by a like amount. Unfilled orders rec-
orded by months declined for primary
metals in the first two quarters, while
for blast furnace industries they tended
to rise from the first to the last quarter.

Stocks.—The Bureau of Mines index
of stocks of crude minerals at mines was
unchanged at 107 (1957-59=100) in
1967. The total metals index increased
with both ferrous and nonferrous metals
contributing to the increase. Stocks of
nonmetals declined 10 index points,
largely the result of a drawdown in sul-
fur stocks.

Seasonally adjusted book values of in-
ventories in the mineral processing indus-
tries were up slightly for petroleum and
coal products and approximately un-
changed for stone, clay, and glass pro-
ducts at 1967 yearend. However, book

* values of inventories for blast furnace

and steel mills and other primary metals
were up moderately.

Foreign Trade.—Total value of exports
of minerals and mineral fuels for the
year was $3,554 million. Value of im-
ports exceeded value of exports by $3,-
175 million, representing a deficit item
in the U.S. balance of payments trade
account. The value of nonfuel minerals
imported during 1967 was $4,487 mil-
lion or 59.5 percent of the value of do-
mestic production of all non-fuel
minerals.

The percentage distribution of exports
of selected minerals in 1967, by origin,
shows that iron and steel scrap was ex-
ported chiefly to Asia, North America,
and Europe. Nonferrous metal scrap was
exported chiefly to Europe and Asia.
Aluminum and aluminum products were
exported to North America, Europe, and
Asia. Crude fertilizers also were ex-
ported chiefly to the areas just men-
tioned. Crude petroleum was exported
chiefly to Europe.

The 1967 value of imports for selected
minerals and mineral products, at $6,-
730 million, was virtually unchanged
from the $6,723 million of imports of
these items in 1966 (table 17).

The percentage distribution of im-
ports of minerals and mineral fuels in
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1967, by origin, shows that ores and con-
centrates where chiefly imported from
North America (Canada); South Amer-
ica (Venezuela, Chile, and Peru); and
Asia (Philippines). Among the nonmetal-
lic crude minerals group, phosphate and
potassic fertilizers were mainly imported

from North America (Canada). Among
the mineral fuels, crude petroleum and
petroleum products were imported mainly
from North America (Canada, Trinidad,
and Netherlands Antilles); South Amer-
ica (Venezuela); and Asia (Saudi
Arabia, Iran, and Indonesia).

EMPLOYMENT AND PRODUCTIVITY

Employment.—Employment gains in the
mineral industries were spotty in 1967,
due in part to the copper strike, with
some gains and declines over the previous
year in both the metal mining and
mineral fuels industries (table 24). The
small gain in employment in the non-
metal mining and quarrying category was
more: than offset by the loss in metal
mining and mineral fuels. As a result, em-
ployment in total mining showed the
greatest decline since 1964.

Percentage change in employment in
1967 compared with 1966 by groupings
are shown below:

Percent
All industries. . ............. +3.1
Mining (including fuels). ... .. -2.0
Metal mining............. —8.6
Nonmetal mining and
quarrying............... +.1
Coal mining.............. +3.1
Crude petroleum and
naturalgas............. -1.7
Oil and gas field services.... —5.3
Manufacturing
Minerals1................ -3.1
Fuels.................... +1.8

1 Based on selected items given in table 24.

Employment in minerals manufactur-
ing industries was universally down in
1967 from the previous year’s level. Em-
ployment in blast furnaces, steel works,
and rolling mills and in nonferrous
smelting and refining industries showed
declines of more than 3 percent. Employ-
ment in fuels manufacturing showed a
gain of almost 2 percent. Employment
in all industries, U.S. total, showed
slightly less gain in 1967 compared with
the two previous years.

Hours and Earnings.—Average hours
worked in the nonfuel mining industries
declined slightly in 1967, while hourly
and weekly earnings increased 2.5 and
2.3 percent, respectively. Because of

fewer hours worked, the percentage in-
crease for weekly earnings was lower
compared with hourly earnings. For the
mineral fuels group, average hours
worked increased slightly compared with
the previous year, with the highest in-
crease reflected in coal mining. Weekly
earnings in coal mining increased 3.4
percent.

Average hours worked increased 0.7
percent in 1967 for workers in petroleum
refining and related products. For all
other minerals and mineral fuels manu-
facturing industries average hours worked
declined. Increase in hourly earnings in
various categories of minerals and fuels
manufacturing ranged from 1 to 5 per-
cent. Increases in weekly earnings in this
group ranged from less than 0.5 percent
to around 6 percent. The average in-
crease in weekly earnings for selected
categories studied in minerals and
mineral fuels manufacturing industries
was 2.6 percent.

Labor Turnover Rates.—Accession rates
for metal mining remained stable in 1967
compared with manufacturing, in which
they declined moderately from the pre-
vious year. A sizeable increase occurred
in the accession rate for iron ore min-
ing but this was offset by a decline in
copper ore and other mining. Separation
rates increased in all metal mining, with
the largest increase in the copper ore
category. The layoff rates in all metal
mining increased almost 30 percent from
1966. Accession, separation, and layoff
rates for 1967 for the mineral manufac-
turing industries were mixed. Blast fur-
naces, steel and rolling mills, and non-
ferrous smelting and refining industries
had generally similar accession and sep-
aration rates but different layoff rates.
Hydraulic cement, blast furnaces, and
steel and rolling mills had generally
similar separation and layoff rates. In
mineral fuels manufacturing, increases in
1967 accession and separation rates in
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petroleum refining and related industries
were matched by decreases and no
change, respectively, in these rates in
coal mining. Layoff rates remained stable
for petroleum refining and related indus-
tries while for coal mining they were 45
percent lower.

Wages and Salaries—Wages and sal-
aries in the mining industry in 1967, in-
cluding fuels, continued the upward trend
set several years before. The percent in-
crease in 1967 in the mineral industries
was slightly lower compared to 7.3 and
4.8 percent gains reported for all indus-
tries and manufacturing, respectively.
Average earnings per full-time employee,
in 1967, continued to be higher for
mining employees, at $7,545 annually,
compared with an average of $6.879 in
manufacturing industries and $6,209 in
all industries. Wages and salaries in min-
ing comprised 3.5 percent of that in man-
ufacturing and 1 percent of that in all
industries.

Productivity—The 1966 productivity
indexes (most recent data available)
indicate the generally rising trend of
production per man-hour in important
sectors of mining. Increases in production
per man-hour are the result of improved
mechanization, automation, and training
programs for workers. Production per
man-hour for copper ore and recoverable
copper mined increased, while that for
usable iron ore mined remained the same.
For iron ore, the overall production per
man-hour declined slightly due to declines
in productivity of hematite and magnetite
ores which more than offset gains in
taconite ore mining. Productivity showed
a marked increase in the bituminous coal
and lignite group and in the petroleum
refining sector. In the instances wheré
labor productivity declined, the explana-
tion generally was that average weekly
hours worked increased more rapidly than
output.

PRICES AND COSTS

Index of Average Unit Mine Value.—
During 1967 the index of average unit
value for all minerals increased about 1
percent over the previous year. This index
has shown no appreciable change since
1958. The most noticeable changes in
the components occurred in the unit mine
value of ferrous and nonferrous metals,
particularly in the monetary metals. Of
the nonmetals, the unit mine value of
chemicals showed a greater rise than the
other subcategories (table 29).

Index of Implicit Unit Value.—The
index of implicit unit value, which meas-
ures price change from aggregate value
and volume relationships, showed in 1967
a moderate increase of slightly less than
1 percent for all minerals compared with
1966 figures. The components within both
the metals and nonmetals groups, how-
ever, showed slight to major price
changes. For monetary metals, the index
increased more than 7 points, while for
the ferrous group the increase was only
slightly more than 3 points. Within the
nonmetals group the index for nonmetals
used in construction was down a little
less than 1 index point. The sharp in-
crease in the index of implicit value for
monetary metals in 1967 was mainly due

to the rapid increase in value of produc-
tion of silver with a moderately lesser
increase in production. The index of
implicit value for gold remained virtu-
ally the same.

Prices.—Prices of most major metals,
nonmetals, and mineral fuels rose only
slightly in 1967. In the metals group,
electrolytic copper ingot and aluminum
ingot increased 5.9 and 1.8 percent, re-
spectively. By contrast, prices of lead,
zinc, and nonferrous scrap showed mod-
erate to marked declines. In the mineral
fuels group, the price of bituminous coal
went up about 5 percent, while price of
electric power was up less than 1 per-
cent. Interesting differences were shown
in the change in wholesale prices for
fertilizers: Prices for potash were down
9 percent and those for phosphates were
up 4 percent. Prices paid by farmers for
fertilizers in 1967 (generally retail prices)
showed the following changes: For potash
(muriate of potash) up 4 percent; for
nitrogen (ammonium nitrate) down 2
percent; and for phosphates (superphos-
phate) up 2 percent. It has been gen-
erally thought that fertilizer ingredients
were strongly complementary. Given
ample supplies, this would tend toward
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equivalent price increases. Plausible ex-
planations for the varying price changes
may be a gradually differing demand for
the individual ingredients, and new, un-
anticipated, respective sources of supply.

Prices for fuels in 1967 generally in-
creased over those of the previous year.
The 1-percent increase in price for crude
petroleum probably resulted from the
combined effects of the Arab-Israeli con-
flict and increased demand. Compara-
tively higher price—3 percent—changes
occurred in gasoline. Residual fuel oil
prices for Gulf Ports, Bunker C, showed
a drop of 12 cents to $1.98 per barrel.
Dry natural gas prices were largely un-
changed from the previous year.

Average cost of coal in steam-electrical
power generation rose 0.3 cent to 24.7
cents per million Btu in 1966 (the latest
year for which data are available). Cost
of oil decreased 0.7 cent to 32.4 cents
in 1966 while gas remained at the 1965
average of 25.0 cents per million Btu.
Coal remained the cheapest fossil fuel
in 1966 for power generation. Among all
regions, the East had the lowest average
cost expended for coal, 19.3 cents per
million Btu.

Average cost of electrical energy
remained at 1.6 cents per kilowatt-hour
in 1966. Within the regional breakdown,
small declines .in cost were shown for
the New England and Pacific regions. The
East South Central region had the lowest
average cost for power, 0.9 cent per kilo-
watt-hour in 1966, as it did in the two
previous years. Cost of electrical energy
remained lowest in the commercial and
industrial markets—1.3 cents per kilo-

INCOME AND

Income generated by mining declined
in 1967, the first year of decline since
1964 (table 40). In contrast, income
generated in manufacturing increased
slightly above. 2 percent and for all in-
dustries, it rose above 5 percent. The
decline in metal mining was primarily
responsible for the drop in total mining.
Other categories in mining rose slightly
but the rise was not great enough to
offset the sharp drop in metal mining.

Direct private investment of United
States companies shows Europe, Canada,
and Latin American Republics as the

watt-hour, and highest in the residential
market—2.2 cents per kilowatt-hour.

Index of Principal Metal Mining Ex-
penses.—Higher index values for princi-
pal metal mining expenses in 1966 were
principally due to an increase of 9 index
points in the labor component, together
with nominal increases in prices of sup-
plies, fuels, and electrical energy. Labor
costs increased faster than in any year
since 1963. The indexes of major input
expenses for bituminous coal and crude
petroleum and natural gas mining showed
no appreciable change in 1966.

Costs.—The indexes of relative labor
costs and productivity in mineral and
mineral fuels industries in 1967 generally
continued to increase over those of 1966.
The index of labor costs per unit of out-
put for recoverable iron ore and copper
increased moderately to markedly, while
for bituminous coal and petroleum there
was no appreciable change. Changes in
the index of value of product per man-
period were mixed for the mineral in-
dustries. Productivity was down markedly
in the iron ore industry and up moder-
ately for recoverable copper. As a result
labor costs in the iron ore industry were
up sharply, while for recoverable copper,
they were moderately down.

Indexes of prices of mining construc-
tion and material handling machinery
were up in every category in 1967. Prices
of construction machinery and mining
machinery showed about equivalent in-
creases of 3.1 points each. Tractors other
than farm showed the largest price in-
crease, while portable air compressors
showed the smallest increase.

INVESTMENT

chief areas of foreign investment (book
value) in petroleum industries in 1966,
the latest year for which data are avail-
able. Total book value at the end of the
year for the petroleum group was $16.3
billion. This was 30 percent of end-of-the-
year book value for all industries.

Direct private investment of the United
States in foreign mining and smelting
industries in 1966 was valued at $4.1
billion or 9 percent above that in 1965.
Canada and the Latin American countries
accounted for 74 percent of foreign in-
vestment in mining and smelting. The
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1966 earnings of affiliates in mining rose
by $89 million over those of the previous
year, reaching $660 million. Of this total,
$524 million was returned to the United
States as income compared with $443
million in 1965.

Expenditures for new plant and equip-
ment by firms in mining totaled $1.42
billion in 1967, down 3.4 percent from
1966. Of the five manufacturing cate-
gories, expenditures for stone, clay, and
glass products and chemical and allied
products were down slightly to moder-
ately. This was the first time in several
years that expenditures for major items
associated with new plant and equipment
showed a decline. A bright note was
registered for primary iron and steel in
which new plant and equipment increased
$14 million to $2.31 billion. Other cate-
gories in which expenditures increased
were primary nonferrous metals and
petroleum and coal products. Expendi-
tures in the all-manufacturing category
declined 1 percent to $26.7 billion.

In 1965, the latest year for which data
are available, funds from all sources for
direct foreign investment by United States
mining and smelting industries increased
$323 million to $1.4 billion. Canada and
Latin America continued to account for
more than two-thirds of the total. The
affiliates relied principally on net income
generated within the industries. There
was a continued increase in funds ob-
tained from other countries relative to
funds obtained from the United States.

Uses of funds for direct foreign invest-
ments by United States mining and
smelting industries in 1965 (latest data
available) were chiefly expended for
property, plant, and equipment (48 per-
cent). About two-fifths was income paid

out, and the remainder was distributed
to inventories, receivables, and other
assets.

Annual profit rates in 1967 on share-
holders’ equity in selected mineral manu-
facturing corporations showed decreases
from 1966 in all categories except petro-
leum refining and related industries. Pri-
mary nonferrous metals showed the
biggest decline, 3.8 percent, followed by
primary iron and steel, 2.6 percent. Profit

rates for 1967 for petroleum refining and
related industries increased very. slightly,
0.1 percent, compared with a 0.5-percent
increase in 1966. Dividends in mineral
manufacturing in 1967 showed relatively
small increases compared with 1966. Pri-
mary iron and steel and primary non-
ferrous metals reflected dividend increases
of around 2 percent while other mineral
manufacturing industries showed lesser
increases. Dividends in 1967 in petroleum
refining and related industries fared better
than profit rates compared with 1966 fig-
ures, with an 8.9-percent increase re-
corded.

The number of industrial and commer-
cial failures in mining, including fuels,
was 71 in 1967, or 2 lower than reported
in 1966. However, the liabilities reported
by these firms were substantially higher
in 1967 than in 1966. Manufacturing
firms, which comprised a larger category
of firms than mining, showed 18 (1.0
percent) less failures in 1967 than in
1966; but liabilities of manufacturing
firms were about 10 percent less com-
pared with 1966.

Estimated gross proceeds of new cor-
porate securities offered for the extrac-
tive industries in 1967 was $588 million
compared with $24.8 billion for all cor-
porate securities. Slightly more than
two-thirds of the proceeds in extractive
industry offerings during the year came
from bonds, less than one-third was in
common stock issues, and only about 1
percent was in preferred stock issues.

Plant and equipment expenditures in
1967 by direct investment in mining and
smelting in other countries rose $141
million to $948 million. This 17-percent
increase in outlays compares favorably
with the 9-percent increase reported for
manufacturing. Petroleum outlays in-
creased $823 million to a total of $3.4
billion, or 32 percent. Canada dropped
slightly in outlays for manufacturing in
1967. Except for mining and smelting in
Europe, which remained the same, in-
creased investment in all mining and
smelting and petroleum categories was
reflected for Canada, the Latin American
Countries, and Europe.
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TRANSPORTATION

In 1966 (the latest year for which
data are available) the greater quantity,
66 percent of the metals and metal prod-
ucts transported, moved by rail. The
remainder was transported by water
(table 51). Some of the important metals
and nonmetallic minerals which showed
higher rail transport as compared with
water in 1967 were: Iron ore and con-
centrates, iron and steel scrap, iron and
steel ingots and other shapes, nonferrous
ores, cement, and fertilizer and fertilizer
materials. Items that showed higher water
transport were gypsum and plaster rock,
liquid sulfur, and limestone flux and cal-
careous stone. Mineral commodity ‘ton-
nages transported by rail were 2 percent
greater in 1966 compared with those in
1965, while those transported by water
were almost 6 percent greater.

Mineral fuels and related products in
1966 moved in greater quantities by
water, 55 percent, as compared with rail,
45 percent, based on water and rail trans-
port data. Coal, gasoline, and crude
petroleum were the most important items
moving by water. Bituminous coal was by
far the most important item moving by
rail. Total mineral fuels and related
product tonnage moving by water in-
creased almost 3 percent in 1966 over
1965 production. Crude petroleum and
coal, in that order, were primarily re-

sponsible for the ' gain. Mineral fuels
tonnage moving by rail increased slightly
over 3 percent in 1966 above the previous
year. Among the important items, bi-
tuminous coal dominated all others in
contributing to the increase. Increased
shipments of bituminous coal by rail in
recent years stem principally from lower
freight rates.

Gas pipeline mileage totaled 800 thou-
sand miles in 1966 (the latest year for
which data are available) or 4 percent
more than the 768 thousand miles in use
in 1965. Natural gas lines comprised al-
most 99 percent of the total, with the re-
maining 1 percent divided among manu-
factured, mixed, and liquefied petroleum
gases.

Total petroleum mileage recorded at
the beginning of 1965 (latest data avail-
able) was 210.9 thousand miles or 5 per-
cent greater than the 200.5 thousand
miles of pipelines in use in 1962. Total
pipeline fill at the beginning of 1965, at
100.7 million barrels, was 15 percent
greater than that reported for 1962. Of
the total petroleum pipeline mileage in
1965, 34 percent was in crude gathering
systems in oilfields; 29 percent was in the
larger size crude trunklines; and 37 per-
cent was in petroleum product pipelines
that extend from refineries to distribution
terminals.

RESEARCH ACTIVITIES

Bureau of Mines.—Research relating to
problems of mineral resources and pro-
duction is necessary to assure an adequate
and dependable flow of minerals. Funds
alloted and expended by both the Govern-
ment and private sectors were used to ad-
vance knowledge and capabilities in the
physical and economic sciences, and min-
ing and metallurgical technology to help
solve these problems.

National expenditures data for research
and development activities in selected in-
dustries in 1966 (latest year for which
data are available) showed that chemicals
and allied products accounted for 9.7 per-
cent of total funds expended, or about the
same as in 1965 (table 55). Petroleum
refining and extraction accounted for
about 2.8 percent of the total, slightly
smaller than in 1965. Federal funds ac-
counted for slightly more than 50 percent

of total research and development pro-
gram expenditures in 1966. Only about 3
percent of Federal funds was related to
minerals and mineral fuels. Of this
amount, about 1 percent was expended
for petroleum refining and extraction and
about 2 percent for chemicals and allied
products.

During 1967, the Bureau of Mines con-
tinued work under established programs
for minerals and mineral fuels research
and resources development. New emphasis
was placed on problem areas relating to
supply and demand. Techniques employ-
ing simple econometric models were used
to determine existing economic relation-
ships for major mineral commodities, com-
petitive relationships with respect to sub-
stitutes, and to forecast short- and long-
run estimates of production, consumption,
and prices. By developing relatively ac-
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curate supply and demand forecasts, re-
search efforts can be more meaningfully
directed to those areas where existing and
future supply and demand are most criti-
cal. Emphasis was also placed on deter-
mination of input-output relationships of
the United States mining industries, using
1963 data. The findings of a research
study on the interindustry structure of the
U.S. mining industries, using 1958 pur-
chase and sales data, was published in
1967.%

Obligations of funds by the Bureau of
Mines for mining and mineral research
and development totaled $34.5 million
during fiscal year 1968. Of this amount,
$20.0 . million consisted ' of obligations to
research and resource development work
for minerals, excluding fuels, and $14.5
million for work on mineral fuels. Obliga-
tions for basic and applied research for
fiscal year 1968 were $4.9 and $24.4 mil-
lion, respectively. The Bureau’s expendi-
tures obligated for applied research in the
field of metallurgy and materials in 1967
were $6.1 million. Total research funds of
$29.3 million obligated by the Bureau of
Mines for fiscal year 1968 were divided
as follows: Engineering science, $20.1
million; physical sciences, $7.1 million;
mathematical sciences, $0.6 million; and
environmental sciences, $1.5 million.

Research on technological and economic
problems was designed to continually ad-
vance the process of extracting raw mate-
rials at reasonable cost without environ-
mental degradation. Noteworthy accom-
plishments of the Bureau in research pro-
grams, including work in progress, follow.

Mining Research.—Studies were made
of various forms of energy best adapted
to break rock. A system was developed to
determine the difficulty of rupture of cer-
tain types of rock as a function of tem-
perature. A method of applying high-fre-
quency dielectric heating was developed
that may be competitive with conven-
tional cyclic methods based on energy
required for fracture. In a full-scale min-
ing demonstration, new design criteria
permitted greater slope inclination. Lab-
oratory and field studies of methane
drainage revealed the possibility of elimi-
nating losses of 4 to 6 man-hours per shift
involving high gas concentration. Results
of tests for improving the supporting abil-
ities of hydraulic fill materials showed
that the addition of varying amounts of

Portland cement increased the strength
significantly.

The first phase of the Marine Heavy
Metals Research Program, which was to
assess the possibilities for commercial ex-
ploitation of marine minerals, was com-
pleted at location off the coast of Nome,
Alaska. Gold was found in all drillings in
the sea floor sediments, but there were no
immediately commercial deposits deline-
ated. Subbottom profiles covering 200
square miles of area were examined and
recorded for the purpose of defining prime
targets for future delineation work.

Land and Air Pollution.—During 1967,
Solid Waste Disposal Program research
centered on technical and educational pro-
grams to give greater insight into recov-
ery of ‘mineral values from automobiles.
Examination of municipal wastes chan-
neled into incinerators revealed substan-
tial ‘quantities of ferrous and nonferrous
metals could be recovered from this
source. Incinerator fly ash contained rela-
tively. high amounts of gold and silver,
comparable in grade to ores now being
processed. Further research dealt with
methods of recovery of this gold and silver
so that the materials could be recycled
into the economy. Research trials indi-
cated ‘that mine wastes can be of benefit
to man. Demonstrations showed that
bricks, ceramic tiles, and small magnets
can be produced from mill tailings-

In the area of air pollution, the Bureau
was concerned with two methods of attack
to reduce sulfur dioxide emissions from
the burning of high sulfur coal. One
method involved taking out the sulfur in
such coals before burning, and the other
method was aimed at removing sulfur
dioxide from stack gases before they were
emitted. Pilot-plant studies have succeeded
in removing up to 90 percent of sulfur
dioxide from relatively high sulfur coal.
Studies were also directed to reduction
of air pollution by alleviating internal
combustion engine emissions.

Water pollution resulting from high
acidity mine water discharges has also
been investigated.

Work on the Appalachian Region Min-
ing Area Restoration program continued
in 1967. The greater portion of this pro-
gram was directed toward sealing and

4 Wang, Kung-Lee and Robert G. Kokat.
The Interindustry Structure of the U.S. Mining
Iggustries—l%& BuMines Inf. Circ. 8338, 1967,
190 pp.
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filling voids in abandoned coal mines and
extinguishing mine fires. A troublesome
problem now being attacked by the Bu-
reau involves the Wilkes-Barre-Scranton
region, where the land is honeycombed by
old mine workings and there are uncon-
trolled seam and culm bank coal fires
burning. Research was continued on the
problem of extinguishing dump fires which
contribute to air pollution. Reclamation
and rehabilitation of strip and service
mines on public lands in Appalachia were
implemented by public safety and water
pollution control programs.

Coal Research.—In coal research the
problem of sodium fouling of superheaters
was solved, and the investigation of the
nature of corrosion of boiler tube surfaces
began. In carbonization studies of  coals
and blends, a poor coking coal yielded a
coke of metallurgical grade. It was also
learned that, regardless of the coal from
which it is prepared, char can be used to
achieve an increase in coke strength.

Coal liquefication and gasification re-
search was continued to develop more effi-
cient processes for converting coal to vari-
ous gaseous and liquid fuels and to im-
prove their economic status.” Research
demonstrated that coal can now be made
soluble in a relatively cheap solvent by
treatment with an alkali metal and elec-
tron transfer agent at ambient tempera-
ture and pressure. A two-zone small-scale
steam-air coal gasifier yielded a gas suit-
able for synthesis of gasoline or ammonia.
By eliminating the need for oxygen, such
a gasifier could reduce significantly the
cost of making gasoline and ammonia
from coal. In the production of high Btu
gas, material progress was made in the
development of a pilot plant for the two-
step coal-char hydrogasification process.
Data also were obtained indicating the
feasibility of a relatively simple single step
process eliminating the char-hydrogena-
tion phase. In the field of chemical con-
version, organometallic complexes (phos-
phines) were found to be very effective in
the conversion of crude coal acids into
high-priced phthalic acids much in de-
mand in the plastics industry.

Petroleum Research.—In petroleum and
natural gas research the Bureau success-
fully completed the first test for enlarging
the wellbore of oil and gas wells by a
new liquid chemical injection method.
More intriguing was Project Gasbuggy,

the December 10 nuclear explosion in
New Mexico, having a yield equivalent to
26,000 tons of TNT and detonated 4,240
feet below the ground. This experiment
conducted in cooperation with the U.S.
Atomic Energy Commission, the U.S.
Department of the Interior, and industry,
was expected to release natural gas
trapped in low permeable rock. Hereto-
fore, only limited quantities of this gas
could be produced economically.

Other petroleum research included
secondary recovery methods to bring into
production oil already discovered but not
now economically producible. The Bureau
also conducted research aimed at increas-
ing the service life of asphalt. A coopera-
tive program with industry was continued
concerning the analysis and characteriza-
tion of the heavier materials found in
petroleum.

Oil Shale Research.—The Bureau con-
tinued its research on the feasibility of
retorting oil shale in situ to avoid mining
costs and alleviate the problem of disposal
of spent shale which results from above
ground retorting operations. These prob-
lems were approached by conducting
studies of crushing tendencies of oil shale
while being heated under simulated over-
burden pressure, methods for fracturing
oil shale in place, and by retorting ran-
dom-sized oil shale to simulate in situ
retorting. Coreholes were studied in Colo-
rado and Wyoming in a search for a
suitable location for a nuclear fracturing
experiment in oil shale. Other research
included characterization of paraffin and
olefin fractions upon retorting Clolorado
oil shale and investigations of the min-
erals associated with oil shale.

Legislation has been directed toward
a five-point oil shale research and devel-
opment program involving both private
enterprise and the Government, represent-
ing slightly over $1.3 million in govern-
ment funds. Investigations have been
conducted on rich deposits of oil shale
in Colorado, Utah, and Wyoming. It has
been estimated that known oil shales of
the area contain the equivalent of about
70 times the present domestic proved
reserves of crude petroleum.

Economic Studies.—New emphasis was
placed by the Bureau on supply and de-
mand analysis of minerals and mineral-
fuel commodities. Iron ore, steel, copper,
aluminum, and the mineral fertilizers
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were the main areas of investigation.
Measurements of existing demand rela-
tionships were derived. Techniques were
also developed to yield more accurate
forecasts of production, consumption, and
prices of minerals and mineral fuels.
Work was continued on input-output
studies, linking all mining sectors with all
other manufacturing, services, and final
demand sectors of the U.S. economy, us-
ing 1963 data. Work also was continued
on an integrated study of state and re-
gional energy balances for the years 1960
and 1965. Four contracts were let for
needed economic studies relating to non-
fuels mineral policy. The subject areas
were price stability and instability for
domestic minerals, sources of investment
funds for mineral industries, exploration
as an economic and industrial process,
and impact of mineral industry flows on
U.S. balance of payments.

Health and Safety.—The Health and
Safety Activity in 1967 continued its
ongoing programs of mine inspection;
health and safety education and training;
research and statistical analyses; and coal-
bed fire control. All of these have as their
principal objective the conservation of
human and natural resources in the min-
eral extractive industries. Work on control
of radiation hazards in underground
uranium mines led to substantial reduc-
tions in worker exposure to radiation.
Work was performed on development and
revision of several complex Bureau of
Mines testing and aproval schedules that
detail physical features, performance re-
quirements, and methods and standards
by which the effectiveness and safety of
diverse types of mining and personal-
protective equipment are approved for use
in the mineral industries. A testing and
approval schedule was issued for a ma-
chine-mounted, continuous methane moni-
tor that had been researched and devel-
oped in prototype form at the Health and
Safety Research and Testing Center to
warn the machine operator of the pres-
ence of significant concentrations of flam-
mable methane gas in the atmosphere. The
monitor is designed to cut off power to
the machine if the methane concentration
should rise to incipient ignition-danger
levels through neglect of the operator to
take appropriate corrective action upon

receiving the warning signal. Commercial
methane monitors approved under the
testing and approval schedule are now
affording added protection to personnel
of a number of the Nation’s underground
coal mines.

Explosives and Explosions Research.—
The Bureau’s explosives and explosions
research continued to promote safety in
handling and using highly flammable and
explosive materials. In producing stand-
ards for industry, the Bureau of Mines
and Stanford Research Institute collabo-
rated on an information guide, “Safe
Handling of High Energy Liquids,” pub-
lished by the Office of Naval Research.
Other developments included research on
a low-strength explosive which substitutes
for outlawed black powder in underground
coal mines where lump coal commands a
premium price; examination of a stable,
jelled ammonium nitrate-water slurry
composition which should find application
in underground noncoal mines subject to
hazardous concentration of flammable
gases; and research leading 'to the dis-
covery of materials which will stabilize
reactions of ammonium nitrate fuel :oil
used in sulfide-ore, high-temperature
mines. Importantly, in line with its help
in the investigation of the NASA: Apollo
fire, the Bureau, cooperating with the
Kennedy Space Center, found Freon 1301
to be a useful inerting agent for certain
propellants used in the space program.

Helium Conservation.—The national
helium conservation program continued
in 1967 to obtain the maximum beneficial
use of the helium resources of the United
States. The program stresses the produc-
tion and sale of helium for present use,
the acquisition and storage of helium that
would otherwise be wasted in the consump-
tion of helium-bearing natural gas, and
the continuance of fundamental and ap-
plied research that will contribute to more
effective utilization of our helium re-
sources. Continued emphasis was placed on
process development studies for helium
purification and ‘“enrichment” of the con-
served helium, the production and analy-
sis of ultrapure helium, and investigation
of the thermodynamic properties of he-
lium.
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LEGISLATIVE AND GOVERNMENT PROGRAMS

Much of the Government’s activities
with respect to minerals and mineral-fuels
industries in 1967 were concerned with
the introduction of remedial fiscal and
montary policies. Because business spend-
ing on plant and equipment declined dur-
ing the first half of 1967 and severe in-
ventory adjustments were underway, the
investment -tax credit was restored in the
spring of 1967. Fiscal policy was exerted
to attempt to influence expansion for a
sluggish economy in the first half of 1967.
This occurred despite the unusually high
level of long-term interest rates. At mid-
year both short-term and long-term inter-
est rates began to move upward and con-
tinued: to do so throughout the year, but
several ‘factors, including the ready avail-
ability of credit, caused the economy, on
balance, to turn expansionary in the sec-
ond half.

Monetary conditions—as measured by
changes in bank reserves, money supply,
and bank credit—remained flexible to
mineral and mineral fuel companies up
until the 1967 yearend. The changed
monetary environment from 1966 was
marked by a step-up in acquisitions of
mortgages during the second and third
quarters of 1967, thus contributing greatly
to the recovery of total construction ac-
tivity. The changed fiscal and monetary
environments, despite inflationary pres-
sures, enabled certain sectors of the min-
eral and mineral fuel economies to ad-
vance at a healthy rate.

With regard to the national stockpile

program, strategic materials held in gov-
ernment inventories amounted to $6.9 bil-
lion at acquisition cost and $6.6 billion
at estimated market value. Of the total
materials in government inventories, $3.8
billion at cost and $3.4 billion at market
value were considered to be in excess of
conventional stockpile objectives in 1967.
About 83 percent of the market value of
the total current excess was made up of
11 materials: Aluminum, bauxite (from
Jamaica and Surinam), metallurgical
grade chromite, cobalt, industrial dia-
mond stones, lead, metallurgical grade
manganese, nickel, tin, tungsten, and zinc.
Major mineral stockpile items sold in
1967 were aluminum, copper, metallurgi-
cal chromite, nickel, and tin. During 1967,
legislation was enacted by Congress au-
thorizing the disposal of bismuth, molyb-
denum, and rate earths, valued at $32.5
million. Total stockpile disposal of min-
eral commodities during 1967 was valued
at $293 million.

Continued exploration for new domes-
tic sources of strategic and critical mineral
commodities was encouraged during 1967
by government assistance under the Office
of Minerals Exploration (OME) pro-
gram. During fiscal year 1968, 37 con-
tracts representing a government . partici-
pation of $1.7 million were executed.
Small mine operators have been an im-
portant factor in maintaining adequate
supplies of vital minerals, and the OME
program enables them to continue their
contribution.

WORLD REVIEW

. World Economy.—The world economy
in 1967 continued to grow, but as in the
immediately preceding years, at a slightly
declining rate. For most countries avail-
able data on 1967 GNP indicate a general
increase in economic activity. Overall
gains in world industrial production con-
tinued at the modest rate exhibited in the
most recent years.

World Production.—Net gains in the
extractive industries in 1967 were gen-
erally at a slightly lower rate than in 1966
(table 62). Only slight increases in ex-
tractive output were registered in the
United States and Canada. Other indus-
trialized countries showed generally larger
extractive output increases in 1967 com-

pared with North America. Production of
metals was down appreciably for the
United States and Canada but up slightly
for the total of all non-communist coun-
tries. World coal production was down 4
index points in 1967, while world crude
petroleum production was up 6 index
points. Major mineral processing sectors,
such as base metals, chemicals, petroleum
products, coal and nonmetallic mineral
products showed moderate gains for the
non-Communits countries. However, gains
in chemicals, petroleum products and coal
exceeded gains made in other categories.
East Asia, principally Japan, tended to
dominate world production increases in
mineral-oriented  manufacturing, while
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gains in the United States and Canada
were only moderate.

For a number of metals, there were
major changes in United States-rest-of-
the-world supply and demand positions in
1967. While domestic production of cop-
per declined precipitously from 1.4 to 0.8
million tons, due to the copper strike,
rest-of-the-world  production  increased
slightly, from 2.5 to 2.6 million tons.
Rising world demand for copper was
strong compared with available supply,
causing a disruption in the supply-demand
balance. Contributing factors in the dis-
ruption were political problems, especially
in the Congo and in South America—
highly variable prices, heavy demand for
imports by the U. S., and labor problems
in the United States and elsewhere.

Non-Communist consumption of silver
in 1967 exceeded production by 194 mil-
lion ounces. A production deficit contin-
ued to be balanced by withdrawals from
world stocks, chiefly U.S. treasury bullion
stocks. Gains in production of silver were
registered by Canada and other industrial
nations in 1967, while losses were recorded
in the United States and South American
countries. A fall-off in coinage consump-
tion in 1967 was registered in the United
States and Canada as well as in the rest
of the world. Further, the fall-off in this
item during 1967 in the rest of the world
was greater, than in North America com-
pared with 1966. Industrial consumption
of silver in the United States in 1967 was
down slightly.

Lower gold production in the United
States in 1967 was matched by lower out-
put in other important gold-producing
countries. Because of drains upon the gold
supply, due to a big increase in demand
for gold for speculative purposes preced-
ing and following devaluation of the
British pound in November 1967, U.S.
official holdings of gold declined appre-
ciably. The U.S. price of gold in 1967
could not go above $35 per ounce, but
buying of gold in the world private mar-
ket continued, and the U.S. Treasury was
the principal supplier.” Unsettled condi-
tions in foreign exchange markets added
to the problem of depletion of monetary
gold reserves.

Among the nonmetals, world produc-
tion of recovered sulfur increased in
1967, but the increased supplies were an
insignificant quantity in alleviating the
U.S. and rest-of-the-world sulfur short-

age. Again, as in 1966, producers’ stocks
were withdrawn. In the United States
about half of the sulfur consumed in 1967
was used in acidulation of phosphate rock
for fertilizer use. Lack of sulfur supplies
was responsible for a curtailment in the
expansion of production of phosphates for
fertilizer. Frasch sulfur output was up
slightly in the United States though in-
sufficient to balance demand, while in
Europe and South America it was down
moderately. Recovered sulphur produc-
tion was up in most areas of the world.
In mineral fuels, petroleum and natural
gas continued in 1967 to increase in rela-
tive importance as world sources of ener-
gy. Production of crude petroleum in the
United States and other North American
countries increased at about the same rate
as in previous years. Production.in some
of the important Middle East countries
declined slightly, while in others produc-
tion was up moderately to sharply. Vene-
zuela, which showed a drop in production
of crude oil in 1966, registered a record
production in 1967. Substitution of oil for
coal in Japan and in some parts of Europe
continued to be restrained by government
controls, foreign exchange shortages, and
considerations of energy self-sufficiency.

World Trade.—Fragmentary data from
trade reports indicated a rising trend of
world mineral trade in 1966 (the latest
year for which data are available). Total
exports of metal ores and scrap, metals,
and mineral fuels from the United States
in 1966 increased slightly. Total exports
in 1966 from Europe of the above cate-
gories increased more percentagewise com-
pared with the United States. Increases
in exports of these items from the Euro-
pean Free Trade Association were mod-
erately higher, percentagewise, compared
with exports of the same items from the
European Economic Community. The net
value of world trade in minerals and
mineral fuels in 1966 was $204 billion, or
9 percent higher than in 1965.

World Consumption.—Changes in world
minerals and mineral fuels consumption
were mixed in 1967. Increases were. re-
corded in world consumption of individ-
ual nonferrous metals as follows: Alumi-
num, up 4 percent; copper, down 6 per-
cent; lead, up 3 percent; tin, no change;
and zinc, down 2 percent. Although no
data were available on world consumption
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of mineral fuels and electricity, supply
and trade figures suggested that demand
continued to increase during 1967.

Ocean Freight Rates.—World ocean
freight rates in 1967 moved slightly to
sharply higher, depending upon the
method of shipment. Dry cargo rates in
general showed a modest rise while tanker
rates tended to be markedly higher. Both
dry cargo and tanker rates rose appre-
ciably by quarters throughout the year.
Merchant shipbuilding activity - was up
moderately in 1967 in every major ship-
building country. Japan led shipbuilding
activity, with 43 million gross tons of
carrier tonnage delivered, followed by
Panama, Sweden, and West Germany.
A major part of the increase in carrier
tonnage built in 1967 was in tankers con-
structed. During the Suez Canal closing
of several months in 1967 more ships were
needed to carry the going tonnage of ores
and fuels, since the distances traveled
were longer and more time was taken up
in negotiating the markedly greater mile-
age.

World Prices—World export price in-
dexes for the total of metal ores and fuels
in 1967 were slightly lower than the an-
nual average in 1966. The quarterly indexes
for 1967 indicated a slight rise in prices
for metal ores in the fourth quarter, but
the more important component, fuels,
showed no material -change throughout the

four quarters. Export prices of total min-
eral and nonferrous base metals were
down slightly more in the developed na-
tions than in the less-developed nations
category. On the other hand, prices for
nonferrous base metals were down con-
siderably more in the less developed na-
tions than in the developed nations.
Smaller individual and collective markets
in the less developed countries, with more
uncertainty in their respective supply and
demand positions, probably contributed to
the higher price fluctuation in those coun-
tries. Quoted U.S. copper prices in the
U.S. ranged from $0.36 to $0.38 during
1967. After July 15, the date of the gen-
eral 1967 U.S. copper strike, copper
prices on the London spot market climbed
slowly upward in anticipation that the
strike would be settled in a matter of
weeks. After the strike had lasted 3
months, London spot market prices be-
gan rising moderately to sharply until
the end of the year. London copper spot
prices in 1967 ranged from $0.60 at the
beginning of the year down to $0.45 per
pound at midyear, and then climbed
again to $0.60 by yearend. Production of
copper in the United States was sharply
off and no sales were authorized from
government stockpiles in 1967. Thus, re-
duction in supplies resulted in a rise in
spot prices which prevailed in the last
half of the year.
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Table 1.—Value of mineral production, imports, and exports by groups
(Million dollars)

1963 1964 1965 1966 1967

Produe- Im- Ex- Produc- Im- Ex- Produc- Im- Ex- Produc- Im- Ex- Produc- Im- Ex-
tion ports ports tion ports ports tion ports ports tionr ports ports tion ports ports

Mineral group 1

Metals and nonmetals except fuels:

$4,316 $286 $115 $4,623 $323 $141 $4,933 $354 $185 $5,176 $412 $228 $5,206 $414 $241
2,002 695 137 r 2,366 917 151 r2,544 973 154 2,703 1,192 158 2,833 1,126 1n
6,318 981 252 r6,989 1,240 292 r7,477 1,327 3839 7,879 1,604 386 7,538 1,540 412

13,817 1,165 483 13,623 1,250 471 14,047 1,295 487 15,112 1,311 490 16,198 1,289 600

19,635 2,146 785r20,612 2,490 768 r21,524 2,622 826 22,991 2,915 876 23,736 2,829 1,012

L961 ‘MOOdIVIX STVIININ

* Revised.
1 For details, see the ‘“‘Statistical Summary” chapter of this volume.
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Table 2.—~Value of mineral production by group 1957-59 constant dollars !
(Million dollars)

Mineral group 1963 1964 1965 1966 1967
Metals and nonmetals except fuels:
Nonmetals__________________ e emccemeeeo $4,266 $4,537 r$4,836 $4,972 $4,962
Metals_ .. 1,978 r2,098 r2,132 2,258 1,944
Total . .. 6,244 r 6,635 r 6,968 7,230 6,906
Mineral fuels___._______________________________ 13,424 13,831 14,232 15,082 15,803
Grand total__________ e i 19,668 r20,466 r 21,200 22,3812 22,709

r Revised.
1 Values deflated by the index of implicit unit value.
Table 3.—Indexes of the physical volume of mineral production by group and subgroup
(1957-59 =100)
1963 1964 1965 1966 1967

95.8 108.3 110.4 119.1 109.0
120.8 125.8 135.8 142.2 102.5
90.8 92.0 105.0 112.5 92.7
112.2 114.3 98.2 98.1  111.4
115.5 119.4 124.1 129.2 103.3

105.7 118.9 117.3 124.2 106.1

112.2 116.7 120.7 127.8 130.5

1 Does not cover isopentane, LP gases, and other natural gas liquids.

Table 4.—Federal Reserve Board indexes of industrial production, mining and selected
mineral and mineral fuels related industries

(1957-59 =100)
1963 1964 1965 1966 1967

Mining:
Co: 107.1 113.3 117.0 118.1
Crude oil and
Crude oil-
Gas and g: . . .
Total ' __ . . 110.4 112.3 118.0 123.2

Primary metals_ . ______________________________ 118.3 129.1 137.6 142.17 132.5
Ironandsteel ._________._______ 109.6 126.5 133.6 136.2 126.8
Nonferrous metals and produets. . .- 126.7 138.3 152.2 166.2 153.1
Clay, glass, and stone produets____ ________________ 117.5 126.0 133.5 140.7 138.7

Total industrial produetion. ____________________ 124.3 132.3 143.4 156.3 158.0

P Preliminary.

1 Total includes oil and gas drilling.

Source: Board of Governors of the Federal Reserve System. Federal Reserve Bulletin, monthly issues
February-June 1968. A description and historical data are available in Busi ind Industrial Production,
1957-1959 Base, published by Federal Reserve Board, monthly.




Table 5.—Federal Reserve Board monthly indexes of mining production, seasonally adjusted
(1957-59 =100)

Crude oil and natural gas Metal, stone Stone and
Month Total mining ! Coal, oil, Coal and earth Metal mining earth
and gas Total 2 Crude Gas and gas minerals materials
oil liquids
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967

January.__________.___._. 117.3 128.2 113.6 119.8 114.4 120.7 118.5 119.7 114.1 121.0 143.8 158.4 134.6 139.4 133.4 140.3 135.56 138.7
February.______._____.___ 117.7 122.4 114.8 119.0 111.2 115.7 115.0 119.6 115.1 120.0 149.0 160.0 133.6 138.9 130.8 142.1 135.6 136.6
March__ .. .. __ 120.0 121.5 116.7 117.6 117.7 115.1 116.5 118.1 117.0 120.1 148.1 156.7 136.0 140.0 134.5 143.7 137.1 137.2
Aprilo . 115.6 122.0 111.6 118.5 85.3 125.5 117.0 117.1 117.2 119.6 152.2 161.5 134.6 138.7 139.7 149.5 130.9 130.6
AY o eeecceeeem 120.7 120.2 118.8 118.0 116.9 120.1 119.1 117.5 121.8 119.6 152.2 161.3 130.1 130.8 133.6 1382.9 127.5 129.2
June____________._._____. 122.0 128.8 5 121.7 120.7 12 119.8 121.6 121.4 123.6 154.4 167.3 133.7 133.6 134.2 183.9 133.3 133.3
July-____ .. 122.0 128.0 119.5 128.0 120.8 122.6 119.2 129.1 120.9 1383.9 155.1 NA 183.8 127.7 134.0 119.7 133.7 133.7
August_.___ - 122.1 127.8 119.7 128.8 120.7 117.2 119.6 181.2 121.2 188.0 155.5 NA 133.1 123.4 132.1 105.7 133.8 136.6
September.__ ... 121.1 124.3 118.3 125.4 122.9 115.5 117.4 127.56 118.9 133.1 145.8 NA 145.5 119.1 145.5 95.6 145.5 136.5
October____ ... 121.9 122.4 121.1 123.7 183.7 112.3 118.5 126.1 119.9 180.8 151.4 NA 141.1 116.2 138.9 142.7 132.9
November. . ... 121.6 123.6 120.2 124.5 121.8 115.3 119.9 126.4 120.8 128.7 159.0 NA 130.2 119.5 124.3 93.2 134.7 139.0
December__________ . 22.8 122.0 122.2 5.8 116.1 121.4 123.5 122.0 126.4 164.9 NA 125.0 122.7 122.5 95.7 126.8 142.7
Average annual______ 120.50123.5 117.87122.4 117.07118.1 118.07123.2 119.83r126.4 152.0»163.3 133.5r128.8 133.4r119.9 133.5 r135.4

» Preliminary. NA Not Available.

1 Including fuels.

2 Total includes oil and gas drilling.

Source: Board of Governors of ‘Federal Reserve System. Federal Reserve Bulletin, monthly issues February—April 1968.
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}

duction of mineral energy resources and electricity from hydropower and
nuclear power

(Trillion Btu)t
- Bituminous  Natural Electricity

Year Anthra-  coal and gas, wet Crude Total

cite lignite (unproc- petroleum Hydro- Nuclear
essed) power power

464 12,024 16,271 15,741 1,741 33 46,274
436 12,759 17,056 15,690 1,861 34 47,836
878 13,417 17,652 15,930 2,051 39 49,467
329 13,988 18,894 16,925 2,062 58 52,256
311 14,436 20,121 17,994 2,338 76 55,276

» Preliminary.

1 Hydropower and nuclear power include installations owned by manufacturing plants and mines, as well as
Government and privately owned public utilities. The fuel equivalent of hydropower and nuclear power is
calculated from the kilowatt-hours produced, converted to coal equivalent at the prevailing average pounds of
coal per kilowatt-hour produced at central electric plants, using 12,000 Btu per pound.



Table 7.—Consumption of major mineral products, mineral fuels, and electricity, 1966, 1967, and projections

¢

Average 3
annual Projected average
Commodity 1966 1967 » Projection 1 growth annual growth
rate rate 1
1947-65 (percent)
(percent)
Mineral products:
Ferrous metals: .
Tron ore- - - e thousand long tons._ _ 134,047 127,424 176,000 +4-0.8 +1.5
Raw steel 2 ___ oo thousand short tons. . 134,101 127,213 162,000 +1.5 +1.0
Chromite ores (gross weight):
Metallurgical grade. - ol 828 866 2,100 +4.0 +5.0
Refractory grade____ 439 310 260 +0.8 —2.8
Chemical grade 194 179 280 +2.0 +2.0
Manganese ore (85 percent or more Mn) . 2,371 2,239 3,250 +1.9 +1.7
Molybdenum (Mo content) .. __________ 52,324 49,506 132,000 345.2 +5.0
Tungsten (W content) . . _ . oo d 18,058 13,860 36,800 +3.6 +3.8
Nonferrous metals:
Aluminum 4__________ . .. thousand short tons. . 4,002 4,009 12,300 +7.4 +6.1
Antimony, primary . - ... short tons._ _ 19,681 17,350 23,000 -1.5 +0.8
Copper, refined 5_____________ __thousand short tons.__ 2,860 1,936 8,750 +1.0 +2.5
Lead, primary and secondary __ . ________________ o _______._ do._.. 1,824 1,261 1,430 0.0 +0.5
Zine, all elasses_ - - - e do_.._ 1,807 1,592 3,000 +1.3 +2.7
Mercury, primary_ ... . 76-pound flasks._ _ 55,633 47,867 67,000 +8.4 +1.0
Platinum group metals________ _thousand troy ounces__ 1,676 1,334 4,013 +6.9 +4.7
Silver, industrial consumption_ - __________________________.__ do____ 183,696 171,031 332,000 NA +3.2
Ilmenite and Ti slag (est. TiO: content). __short tons__ 601,062 575,181 1,500,000 +4.8 +4.9
Uranium (U30s content) 2. _ o do____ 9,487 8,425 46,000-74,000 +4.9 +8.7to +11.4
Nonmetals:
Asbestos 4 _ o thousand short tons. . 805 721 1,814 +0.8 +2.6
Cement 2_ _ ___ e million barrels_ . 394 378 890 +8.7 +4.4
Clays ¢_____ - .thousand short tons__ 55,780 58,623 79,700 +2.1 +1
Lime 0 e do____ 8,057 17,974 52,000 +5.3
Phosphate rock 4. _____ ~.do____ 27,373 27,902 47,000 +4.9
Potash (K20 content) 4__ _do_.__._ 4,003 4,139 7,600 +6.4
ALt A e do____ 38,280 41,111 88,000 +4.6
Sand and gravel. _million short tons__ 6934 ¢ 905 1,510 744.2
Stone, crushed . _ . e do____ s 811 s 784 1,310 +8.1
Sulfur, all forms 4. _____________ . thousand long tons__ 9,160 9,316 17,648 +3.0

L961 ‘JI009IVIX STVIANIN



Mineral energy resources and electricity: &

Bituminous coal . . ool million short tons. . 486 480 .. 675-787 -1.1 +2.8 to +8.0
(Coal carbonized for coke). . d (96) (92) o7 (—0.6) +0.1
Anthracite_ . _ .- 11 11 10 -7.1 —-.9
Petroleum, including natural gas liquids. - mi 4,411 4,584 6,665 +4.3 +3.0
Natural gas, dry 9 _ - - memeeeoooon bi 16,854 17,685 24,594 +7.8 +2.8
Electricity generation, net. _-million kilowatt-hours__ 1,249,444 1,814,299 NA +17.6 NA
Utilities. - o e do____ 1,144,350 1,211,749 2,787,000 +8.2 +6.4
Hydropower 10___ —_.do____ 195,848 220,043 838,000 +1.9 +4.0
Nuclear power. . ._._._.—.___- do_.__ 5,520 7,147 458,000-723,000 1 +54.0 +87.0 to +42.0
Conventional fuel burning plants. _do..___ 944,074 984,559 1,676,000-1,941,000 +9.2 +4.2 to +5.8
Industrial e mmmmme— oo do_._. 105,094 102,549 N. +38.9 NA
Total energy resources inputs. oo ___ trillion Btu__ 56,948 58,853 88,075 +2.7 +8.2

» Preliminary. NA Not Available.

1 Mineral products projections are for 1985.Projected average annual growth rates are from 1966 to 1985. Mineral energy resources and electricity projections are for 1980.
Projected average annual growth rates are from 1966 to 1980.

2 Production.

3 Growth rate 1956-65.

4 Apparent consumption.

5 Cganged from withdrawals from total supply to refined copper consumption.

¢ Sold or used.

7 Growth rate 1954-65.
8 See: Morrison, Warren E, and Charles L. Readling. An Energy Model for the United States, Featuring Energy Balances for the Years 1947 to 1965 and Projections and

Forecasts to the Years 1980 and 2000. Bureau of Mines Information Circular 8384, 1968, 127 pp.
9 Residue gas excludes extraction loss but includes transmission loss.
10 Net generation, adjusted for net imports or exports. The bulk of net trade is hydropower with an undetermined portion of steam plant power.
11 Growth rate 1957-65.
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Table 8.—Calculated gross consumption of mineral energy resources, and electricity from
hydropewer and nuclear pewer in British thermal units (Btu), and percent contributed

by each!
A Petroleum Electricity
Bitumi- (excluding Natural] ——
Year Anthra- nous coal Natural natural gas Hydro- Nu- Total

liquids power clear

cite and lignite gas, dry gas
liquids) power

Trillion Btu

10,722 14,843 20,247 1,708 1,740 33 49,649
11,295 15,562 20,590 1,796 1,873 34 51,515
12,030 16,098 21,364 1,877 2,049 39 58,785
12,740 17,393 22,405 1,989 2,073 58 56,948
12,583 18,251 23,153 2,178 2,338 76 58,858

Percent
0.7 21.6 29.9 7 3.5 3.5 0.1 100.0
7 21.9 30.2 40.0 8.5 3.6 .1 100.0
.6 22.4 29.9 39.7 3.5 3.8 .1 100.0
.5 22.4 30.5 39.4 3.5 3.6 .1 1000
.5 21.4 31 39.3 3.7 4.0 1. 100.0

P Preliminary.

1 Heat values employed are anthracite, 12,700 Btu per pound; bituminous coal and lignite, 13,100 Btu per
pound; crude oil 1968, 5,718,300 Btu; 1964, 5,630,254 Btu; 1965, 5,531,000 Btu; 1966, 5,257,440 Btu; and 1967
5,181,633 Btu; weighted average British thermal units for petroleum products obtained by using 5,248,000
gasoline, 5,670,000 kerosine, 5,825,000 distillate, 6,287,000 residiial, 6,064,800 lubricants, 5,537,280 wax,
6,636,000 asphalt, and 5,796,000 miscellaneous; natural gas dry, 1,032 Btu per cubic foot; natural gas liquids
weighted average British thermal unit based on production of natural gasoline at 110,000 Btu per gallon, and
LP gas at 95,000 Btu per gallon. Hydropower and nuclear power converted to coal equivalent at the prevailing
rate of pounds of coal per kilowatt-hour each year at central electric stations using 12,000 Btu per pound.



Table 9.—Gross consumption of energy resources by major sources and consuming sectors
(Trillion Btu)

Anthra- Bitumin- Natural Petro- Hydro- Nuclear Total Utility Total

Consuming sectors cite ous and gas leum 2 power 3 power 3 grossenergy electricity  sector
lignite dry 1 inputs ¢ pur- energy
chased 5 inputs ¢

11,059 1,645 12,704
11,149 1,795 12,944
11,867 1,948 13,815
12,429 2,101 14,580
13,025 2,224 15,249

16,225 1,464 17,689
16,989 1,544 18,533
17,550 1,634 19,184
18,449 1,788 20,237
18,634 1,893 20,527

10,722
11,295
12,080
12,740
12,583

» Preliminary.

t Excludes natural gas liquids.

2 Petroleum products including still gas, liquefied refinery gas, and natural gas liquids.

3 Represents outputs of hydropower and nuclear power converted to theoretical energy inputs at prevailing rate of pounds of coal per kilowatt-hour at central electric
stations, using 12,000 Btu per pound coal. Excludes inputs for power generated by nonutility plants which are included within the other consuming sectors. !

4 Gross energy is that contained in all types of commercial energy at time it is incorporated in economy, whether energy is produced domestically orimported. Gross
energy comprises inputs of primary fuels (or the derivatives) and outputs of hydropower and nuclear power converted to theoretical energy inputs. Gross energy includes
energy used for production, processing, and transportation of energy proper.

8 Utility electricity, generated and imported, distributed to the other consuming sectors as energy resource inputs. Distribution to sectors is based on historical series in
the Edison Electric Institute Yearbook. Conversion of electricity to energy equivalent by sectors was made at the value of contained energy corresponding to 100 percent
efficiency using a theoretical rate of 8,412 Btu per kilowatt-hour.

¢ Energy resource inputs by sector, including direct fuels and electricity distributed.

7Theh hold and cial and industrial sectors include an estimated breakdown of undistributed energy formerly included under miscellaneous and unaccounted for.

8 Includes bunkers and military transportation.

SHILLSAANI TVIININ THL 40 MTIATY
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Table 10.—~Decmestic supply and demand for coal

1966 1967 »
Thousand Trillion Thousand Trillion
short tons Btu short tons Btu
Anthracite:
Supply:
Production ' _____________________________ 12,941.2 328.7 12,256.1 311.8
Imports____ e ebmmmmmcee s
Exports2______ --- —1,531.0 —38.9
Stock changes __________________ em mmmmesmmes ccmecoeaa
osses, gains, and unaccounted for___________ —-10.2 -.2
Total. - ______ 11,400.0 289.6
Demand by major consuming sectors: 3
' Household and commereial 4________________ 5,622.0 142.8 5,085.0 127.9
Industrial 5 3,455.0 87.8 3,529.0 89.6
Transportation 6 ) ) (O] (]
Electricity generation, utilities 2,192.0 55.7 2,186.0 55.5
Miscellaneous and unaccounted for 131.0 3.3 50.0 1.8
Total ... .. 11,400.0 289.6 10,800.0 274.3
coal and i
Supply:
Production 1. _____________________________ 533,881.2 13,987.7 551,000.0 14,436.2
Imports_____ R 178.0 .7 212.0 5.6
Xports_ ________ ... —49,302.4 -1,291.7 —49,510.0 —1,297.2
Stock changes.._________.______ .- +2,931.5 +76.8 ~18,600.0 —487.8
Losses, gains, and unaccounted for___.________ —-1,422.3 —-87.3 —2,847.0 —174.6
Total.__.______.____. o eemmcmmmemmmmmmea 486,266.0 12,740.2 480,255.0 12,582.7
d by major e ing sectors:
Fuel and power:
Household and commercial 4____________ 19,965.0 575.3 17,099.0 494.6
Industrial 5___________________ 196,342.6 5,658.2  185,901.8 5,877.1
(Coal carbonized for coke)__ (95,891.8) (2,512.4) (92,272.1) (2,417.5)
Transportation 6_______________ - 609.0 17.5 467.0 18.5
Electricity generation, utilities__________ 264,202.0 6,340.8 271,784.0 6,552.8
Total.. ... ... R, 481,118.6 12,591.8 475,251.8 12,438.0
Raw material: 8
Industrial:
Crudelight oil____________________ 1,303.2 37.6 1,260.8 36.4
Crude coal tar____________________ 3,844.2 110.8 8,742.9 108.3
Total . _____ .. 5,147.4 148.4 5,008.7 144.7
Total . _____ .. 486,266.0 12,740.2 . 480,255.0 12,582.7

P Preliminary.

1 Includes use by producers for power and heat.

2 Includes shipments to U.S. Armed Forces in West Germany.
. ‘lWiah the exception of small quantities used as raw material for coal chemicals, all anthracite is used for
uel and power. .

4 Data represents “retail deliveries to other consumers.” These are mainly household and commercial users,
with some unknown portion of use by small industries. .

5 Includes consumption by coke plants, steel and rolling mills, and other industrial uses.

¢ Includes bunkers and military transportation.

7 Data not available. Believed to be small and of minor significance. .

# Coal equivalent based on British thermal unit value of raw materials for coal chemicals.
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Table 11.—Domestic supply and demand for natural gas

1966 1967 »
Million Trillion Million Trillion
cubic feet Btu cubic feet Btu
Supply:
Production 1 . 17,206,628.0 18,983.5 18,171,325.0 20,121.0
Imports. 479,780.0 495.1 564,226.0 582.3
Exports_____ —24,639.0 —25.4 —81,614.0 —84.2
Stock changes_ —68,855.0 —-71.1 —184,829.0 -—190.7
Transfers out, S8 —789,308.0 —1,989.2 —784,535.0 —2,177.9
Losses, gains, and unaceounted for_____________ ____________ __ii_c_ ecommemmmemee cemeemao
Total . - oo 16,853,606.0 17,392.9 17,684,573.0 18,250.5
D d by major ing sectors:

Fuel and power:
Household and commercial .- _______._____ 5,760,999.0 5,945.4 6,029,855.0 6,222.8
Industrial 3. ... 7,662,332.0 7,907.5 8,046,647.0 8,304.1
Transportation_ . __________________._ - 535,353.0 552.5 575,752.0 594.2
Electricity generation, utilities_ .. _________ 2,608,768.0 2,692.2 2,743,251.0 2,831.0
Total . _ e iicceccaen - 16,567,452.0 17,097.6 17,395,505.0 17,952.1

Raw material: ¢

Industrial:
Carbon black_ . _____________________ 91,154.0 94.1 84,068.0 86.8
Other chemicals 5__________.____.____ 195,000.0 201.2 205,000.0 211.6
Total . i cccaaas 286,154.0 295.3 289,068.0 298.4
Total . oo 16,853,606.0 17,392.9 17,684,573.0 18,250.5

» Preliminary.

0 A »

1 Marketed production includes wet gas sold or d by prod losses ih tr: ion, pr s
additions to storage, and increases in gas pipeline fill; excludes repressuring and vented and wasted. British
thermal unit value of production is for wet gas prior to extraction of natural gas liquids. Higher values assigned
to extraction loss are reflected in value of production for each year.

2 Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as reported to
Bureau of Mines. Energy equivalent of extraction loss is based on annual outputs of natural gasoline and
associated products at 110,000 Btu per gallon and annual outputs of liquefied petroleum gases at 95,600 Btu
per gallon.

8 Includes transmission losses of 401,203 million cubic feet in 1966 and 296,214 million cubic feet in 1967.

¢ Includes some fuel and power use by raw materials industries.

s Estimated from partial data.
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Table 12.—Domestic supply and demand for petroleum 1

1966 1967 »
Million  Trillion  Million  Trillion
bbl Btu bbl Btu
Supply: .

Crude oil: 2 : )
Production. _ . oo ec e 3,027.8 16,925.1 3,215.7 17,994.3
Imports-____ - 447.1 2,499.2 411.6 . 2,308.2
Exports. _______ - -1.5 —8.4 —26.5 —148.3
Stock ehanges_ . - oo o_oo____ - -18.1 = —101.2 —10.6 —59.3
Losses and transfers for use as crude. —8.1 —45.3 —17.6 —42.5

Total. oo e 3,447.2 19,269.4 8,582.6 20,047.4

Petroleum input run to stills:

Crude oil2. .. o 3,447.2 19,269.4 8,582.6 20,047.4
Transfers in, natural gas liquids 3. _______________ 285.6 1,088.5 244.7 1,130.5
Total . o e e 3,682.8 20,357.9 3,827.3 21,177.9

Output:

Refined products. _ . oo . 20,357.9 8,827.3 21,177.9
Unfinished oils, net_ - 34.6 217.5 84.2 215.0
Overage or 1088 . .o cccemaeeeam . 494.8 106.6 589.9

21,070.2 3,968.1 21,982.8
514.2

8,093.2 4 3,232.8
—3892.1 —85.4 —472.3
- . —110.6 —53.4 —295.3
Transfers in, natural gas liquids 3 5__________ . 900.7 269.8 1,047.4
Losses, gains, and unaccounted for____________________.. —80.2 —167.0 —29.8 —164.8
Total . e 4,410.8 24,894.4 4,583.5 25,330.6
Demand by major consuming sectors:
Fuel and power:
Household and commereial - - - __ ..o o _.___ 859.1 4,830.2 933.8  5,260.9
Industrial .- _______.___. - 484.6 - 2,882.5 490.3 2,920.7
Transportation 6 2,382.6 12,777.0 2,499.0 13,413.4
Electricity generation, utiliti - 144.2 .9 163.6 1,022.0
Other, not specified - - - . oo 85.2 | 496.2 35.0 203.7
Total . i e ccccmmaeea 8,955.7 21,890.8 4,121.7 22,820.7
Raw material: 7
Petrochemical feedstock offtake__ .. ___________.__ 212.7 965.9 235.1 1,067.9
Other nonfuel use— . _ ______ . _____________._.___ 224.7 1,439.8 209.8 1,348.6
Total . e 437.4 2,405.7 444.9 2,416.5
Miscellaneous and unaccounted for_ ... ... . . ___._.__ 17.7 97.9 16.9 93.4
Total .. e 4,410.8 24,894.4 4,583.5 25,330.6

p Preliminary.

1 Supply and demand for crude oil and petroleum products. Petroleum products include products refined and
prc::cwied from crude oil, including still gas and liquefied refinery gas; also natural gas liquids transferred from
natural gas.

2 Btu value for crude oil for each year shown is based on average British thermal unit value of total output
of petroleum products (including refinery fuel and losses) adjusted to exclude natural gas liquids inputs and
th(i:lir implicitly derived values. Value for net imports of crude is based on the average value of crude runs to
stills.

3 Btu values for natural gas liquids for each year shown are implicitly derived from weighted averages of
major natural gas liquids, with natural gasoline and associated products converted at 110,000 Btu per gallon
and liquefied petroleum gases at 95,500 Btu per gallon.

¢« Btu value for imported refined products for each year shown is based on the value of residual fuel and
unfinished oils. The value for exports of refined products is based on the average value of domestic petroleum
products output.

5 Includes natural gas liquids other than those channeled into refinery input as follows: Petrochemical
feedstocks, direct uses for fuel and power, and other uses.

¢ Includes bunkers and military transportation.

7 Includes some fuel and power use by raw materials industries.



Table 13.—~Petroleum consumption by major products and by major consuming groups !

1966
Household and Electricity Miscellaneous Total domestic
commercial Industrial Transportation 2 generation, an product demand
utilities unaccounted for
Million  Trillion Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion
barrels Btu  barrels Btu barrels Btu barrels Btu barrels Btu barrels tu
Fuel and power:
Liquefied gases. - -« - - oo - 135.3 18.0 72.2 28.9 115.9 _____ 741.6
Jet tuels (kerosine and naphtha types) . e mmmmem mmmcm mmmmm e 244.4 1,358.6 ____. 1,853.6
Gasoline. _ _ oo emm dmmmmee femmmmm mmeme mm—o=oa 1,793.4 9,412.3 _____ 9,412.3
Special naphtha JE . 30.3 159.0 ... . aa--- 159.0
Kerosine_ - __ ... - 76.4 24.1 186.6 . _____ . ao--. 569.8
Distillate fuel______ - 467.4 57.6 335.5 196.6 1,145.2 3 4,644.9
Residual fuel______ - 180.0 176.2 1,107.8 119.38 50.0 140.6 3,938.2
Still gas__ ... [ 185.5 818.0 .. eeaioi oo 813.0
Petroleum CoKe._ - oo meemeen - 42.9 258.4 . oo —meo 258.4
Total . e 859.1 4,830.2 484.6 2,882.5 2,382.6 12,777.0 144.2 904.9 85.2 496.2 3,955.7 21,890.8
Raw material: 3
Lubes and WaXe8_ - - _ . oo 52.9 318.6
Petroleum coke 4____ - 30.8 185.5
Asphalt and road oil._ ..o 141.0 935.7
Petrochemical feedstock offtake: &
Liquefied refinery gas__ .- 46.8 187.7
Liquefied petroleura gas ® _______ .. .. ... 92.0 369.0
Naphtha (—400 degrees) .____ - oo 39.9 209.4
Stillgas___ .o 10.1 60.6
Miscellaneous (4400 degrees) __.___.___.. 23.9 189.2
Total . e m 437.4 2,405.7
Miscellaneous and unaccounted for_ . oo oo occiioo mmooom mcem mmmmcee mmmmmmm mem—m—-= mmooo ——oooo- 17.7  97.9 17.7 97.9
Total domestic product demand._____________ 1,000.1 5,765.9 1781.0 4,352.5 2,382.6 12,777.0 144.2 904.9 102.9 594.1 4,410.8 24,394.4
1967 ¢
Fuel and power:
Liquefied gases_ . cemecmeeemae 64.2 30.6 122.7 2.0 8.0 192.4 1.7
Jet fuels (kerosine and naphtha types) ... ... - - oooon oo---- 800.8 1,670.2 _____ ______. oo oo 300.8 1,670.2
Gasoline. - - o e emmmmmmmmmme mmmmmmm mmmmmm mmme= me———o= 1,842.7 9,670.56 _____ . el aeo- 1,842.7 9,670.5
Special naphtha. 182.2 L cemcciil cdcie ecddie demie e 25.2 132.
erosine.__.___ 179.2 . ecoie cccee ecmecen o —men 100.1 567.6
Distillate fuel._ 326.2 200.7 1,169.1 2.9 25.4 147.9 816.7 4,757.3
Residual fuel. _ 1,067.5 124.2 780.9 158.4 7.6 47.8 652.1 4,099.8
Stillgas_______..__ 840.0 . il ieel aimee mmmeem oo 140.0 840.0
Petroleum coke_ - .o 811.4 . il e e e e 51.7 311.4
Total . e 933.8 5,260.9 490.3 2,920.7 2,499.0 13,413.4 163.6 1,022.0 85.0 203.7 4,121.7 22,820.7

See footnotes at end of table. -

SAIYLSAANI TVHININ THL 40 MUIATA

64



Table 13.—Petroleum consumption by major products and by major consuming groups 1—Continued
1967r
Household and Electricity Miscellaneous Total domestic

commercial Industrial Transportation 2 generation, an product demand
utilities unaccounted for

Million  Trillion Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion
barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu Dbarrels tu

Raw materials: 3

Lubes and waxXes_ . ..o ccecen emmeen 48.1 289.8 oo e e mmmeea 48.1 289.8
Petroleum coke 4___ _ . oo emeo__- 23.4 141.0 . il cicie ccmeoea 23.4 141.0
Asphalt and road oil 138.3 917.8 . iie e mmmmmme mmmee emmmee- 138.3 917.8
Petrochemical feedstock offtake: 5
Liquefied refinery gas__ . ____ .. ..___._ 44.0 176.5 ool el cecie cecema- 44.0 176.5
Liquefied petroleum gas 6__. - 107.2 480.0 o een emmeiin mmmem mmmmem 107.2 430.0
Naphtha (—400 degrees)___ - 50.8 264.0 . iciin cccce cmemeae 50.8 264.0
Stillgas. ... ___________ - 9.5 BT.0 L ol ool ceeece- 9.5 57.0
Miscellaneous (+400 degrees) ... ___..___ 24.1 1404 o iin eeeerie cmeee ccmmeee 24.1 140.4
Total - __ . 806.6 1,498.7 . il cicil cccccce cmccee meemm 444.9 2,416.5
Miscellaneous and unaccounted for— . . .o oo ool ol .  icicos cmen ccmeeie cmmmcme mmmmeee mmmme cmcmae 16.9 93.4 16.9 93.4
Total domestic product demand.___________.__ 1,072.1 6,178.7 796.9 4,419.4 2,499.0 13,413.4 163.6 1,022.0 51.9 297.1 4,583.5 25,330.6

p Preliminary.

1 Includes liquefied refinery gas and natural gas liquids.

2 Includes bunkers and military transportation.

3 Includes some fuel and power used by raw material industries.

¢ Includes portions of petroleum coke estimated to be consumed in nonfuel uses.
s Partly estimated.

¢ Includes L.P gas for synthetic rubber.

0§
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Table 14.—Electrical energy sales to ultimate consumers

(Million kilowatt-hours)

Total Industrial Total Industrial
Region consump- Residential and consump- Residential and
tion commercial tion commercial
1963 1964
New England ____________._____ 32,086 11,263 19,596 34,207 12,013 20,889
Middle Atlantie_.____ 126,287 33,978 83,466 135,255 36,152 89,898
East North Central _._ 172,816 45,914 120,087 182,871 49,058 126,920
West North Central.__ 54,005 20,985 31,076 57,500 22,570 32,973
South Atlantic_______ 110,782 37,653 68,885 - 120,891 41,482 75,004
East South Central__. 98,883 28,061 74,580 102,776 25,489 75,988
West South Central._. 76,946 22,969 49,993 83,938 25,100 54,574
Mountain_______ 38,225 9,985 26,573 41,045 10,957 28,332
Pacifie. _________ 118,187 34,920 79,140 129,026 38,150 86,576
Alaska and Hawaii___________ . 2,594 964 1,569 2,847 1,039 1,741
Total United States__.____ 830,811 241,692 554,915 890,356 262,010 592,895
1965 1966

New England_ . _______._._______ 36,984 12,813 22,806 40,184 13,883 24,877
Middle Atlantic.________._._____ 145,248 38,850 96,783 156,302 42,088 104,153
East North Central_._ --- 193,539 52,544 133,919 207,521 57,005 142,858
‘West North Central..___________ 61,335 23,864 35,458 66,030 25,303 38,579
South Atlantic.. ________________ 132,883 45,178 82,932 148,757 50,920 92,723
East South Central _____________ 106,314 26,811 78,118 112,594 29,589 81,463
West South Central .____________ 92,586 27,396 60,602 102,760 29,753 68,071
Mountain__ - __._______________ 43,086 11,445 29,913 47,198 12,313 33,100
Pacifico - - __ ... 138,376 40,939 93,085 154,302 44,502 108,093
Alagka and Hawaii__ . __________ 3,063 1,130 1,861 . 3,334 1,216 2,038
Total United States....... 953,414 280,970 635,477 1,088,982 306,572 690,955

Source: Edison Electric Institute. Statistical Year Book of the Electric Utility Industry. Annually 1963
through 1966.



Table 15.—Net supply of principal minerals, by components !
(Thousand short tons of mineral content, unless otherwise stated)

Total net supply Components as percent of total, before subtracting exports
Commodity, and mineral content measured Percent Primary Old secrap Imports Exports
inerease shipments
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967
Ferrous metals:
Iron Ore. .. . e r 101,126 95,940 -5 53 51 . 47 49 rg8 6
Pig iron____ 92,462 87,397 —6 99 99 _____ 1 1 . ..
Steel ingot__._.__ 133,935 127,211 -5 100 100 _____ ... .. _____ 1 1
Chromite (Cr203) 754 494 =85 ... ... 100 100 10 15
Cobalt_ ... . ____...__ 10 7 —-30 4 42 .. 96 58 .. ..
Manganese. ... _____.._._ 1,380 1,422 3 13 32 ... 87 68 1 1
Molybdenum. . ____ 37 27 -27 100 100 . . . ... 30 37
Nickel . __._.____ 265 173 —385 43 14 6 7 51 79 4 5
Tungsten. - e 11 8 —-27 77 89 .. ... 23 11 6
Other metals: :
Aluminum. oo 3,780 - 3,617 —4 80 83 3 3 17 14 8 9
Antimony - _ . ..o 47 43 -9 5 4 52 55 43 41 ... ...
Beryl ore (BeO)._.________. _.tons____ 236 1,046 343 w W . . 100 100 .. ...
Cadmium . _ - e 7 5 —29 29 31 ... ... 71 69
Copper-.... ... 2,556 2,034 —20 66 50 19 21 15 29 10 10
Lead ... _.____ 1,316 1,380 5 30 24 43 39 27 87T . .
Magnesium___ 04 110 6 84 81 13 11 3 8 13 10
Mereury .. .o 76-pound fiasks_. * 68,939 67,080 -3 32 34 23 32 45 34 1 4
Platinum-group _thousand troy ounces__ 1,704 1,324 —22 20 1 5 23 75 76 11 17
TN thousand long tons.__ 75 7 -5 21 8 20 18 59 74 4 3
Titanium concentrate (TiO2):
Ilmenite and slag_____ . _______________ ... 577 603 5 78 T eeee e 22238 L. ...
Rutile 135 148 10 w w 1 2
Urapium concentrate (UzOs)- 12 10 —-17 82 87 ... _-.... 18 18 _____ __..__
AN e 1,889 1,293 -7 45 4 6 6 49 50 _____ 1
Nonmetals:
ASbestos - - - - 805 721 —-11 15 16 6 6
Barite, crude_ - _ . e 1,646 1,494 -9 58 64 _____ ___... 42 86 .___.. ...
Bromine._ e 138 146 6 100 100 . L il e emmee e
Clays______._._._.. . 55,780 53,623 —4 100 100 2 2
Fluorspar, finished._ . 1,129 1,197 6 22 24 1 1
Gypsum________...__ . 15,088 14,076 - -7 64 67 _.... _-.... 8 8 _____ _____
Mica (except SCrap) _ - - - . e 5 3 —40 _____ _____ 10 20
Phosphate rock (P20s) - _ . _ .. 9,368 9,220 -2 100 100 23 26
Potash (K20 equivalent)__________________________________.___._ r 4,003 4,139 3 68 65 13 14
Salt, common_ - __ oo 38,280 41,111 7 94 93 2 2
Sand and gravel .. ___________ _million tons__ 935 906 -3 100 100 . . il iiil e eeao-
Stone, crushed _______________ _million tons. . 813 785 -3 100 100 . . oSl el R
Sulfur, all forms.___ oo r 9,470 9,628 2 85 85 22 20
Tale and allied minerals_____.__________________________________ 846 852 1 98 98 8 7

r Revised.

W Withheld to avoid disclosing individual company confidential data. Figure is not included in net and gross supply.

! Net supply is the sum of primary shipments, secondary production, and imports minus exports. Stockpile disposals are included in primary shipments. Grosssupply is
the total before subtraction of exports.

4
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Table 16.—Shipments, net new orders, and yearend unfilled orders for selected mineral processing industries

(Millions)
Shipments 1 Net new orders ! Unfilled orders at end of period
Year and month Primary Blast All other Primary Blast All other Primary Blast All other
metals furnaces primary metals furnaces primary metals? furnaces primary-
metals 2 metals 2 metals?
$19,033 $16,292 $85,508 $19,104 $16,404 $3,930 $2,120 $1,810
21,286 17,596 41,308 23, 30: 18,005 6,559 4,311 2,24
22,916 18,994 41,017 21,378 19,639 5,646 2,780 2,916
23,707 21,944 46,879 24,285 22,594 6,909 3,305 3,604
22,237 20,370 42,216 22,408 19,813 6,527 3,497 3,030
1,920 1,838 3,315 1,495 1,820 6,466 2,880 3,586
1,802 1,816 3,427 1,805 1,622 6,274 2,882 3,392
1,787 1,730 3,013 1,434 1,679 5,771 2,529 3,242
1,742 1,697 3,236 1,701 1,535 5,569 2,487 3,082
1,791 1,643 3,606 2,020 1,586 5,741 2,716 ,025
1,755 1,707 3,591 1,886 1,705 5,870 2,847 3,023
1,905 1,676 3,646 1,994 1,652 5,935 2,936 2,999
1,839 1,680 3,470 1,794 1,676 5,886 2,890 2,996
1,780 1,639 3,612 1,971 1,641 6,078 3,082 2,996
1,885 1,590 3,467 1,905 1,562 6,070 3,102 2,968
1,992 . 3,783 2,091 1,692 6,233 3,201 3,032
2,097 1,729 4,120 2,394 1,726 6,527 3,497 3,030

1 Monthly figures are seasonally adjusted and do not add to totals.
2 “All other primary metals” obtained by subtracting blast furnace from primary metals figures.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 44-48, No. 3, March 1964-1968, pp. S-5, S-6.
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Table 17.—Value of selected minerals and mineral products imported and exported by the
United States in 1967, by commodity groups and commodities !

(Thousands)
SITC Code? Commodity Imports Exports
Minerals, normetallic (crude):
271 Fertilizers, crude_ - - e $10,590 $95,600
278 Stone, sand and gravel . _________ 15,749 17,138
274 Sulfur and unroasted iron pyrites. 47,663 90,974
275 Natural abrasives (including industrial diamonds). . - 64,914 26,984
276 Other-erude minerals. ... . e es 132,847 86,980
Total. e 271,263 317,676
Metals (crude and secrap):
281 Iron ores and coneentrates_ .. __ . ______________ . ___________.___ 444,079 71,585
282 Iron and steel serap_____________________________ 11,614 250,929
283 Ores and concentrates of nonferrous base metals__ . 487,857 85,333
284 Nonferrous metal serap. . ... ___.____________ 62,750 108,398
286 Ores and concentrates of uranium and thorium_______..________._ 270 ..
Total . e 956,070 516,245
Mineral energy resources and related products:
821 Coal, coke, and briquets (including peat) ... ____________________ 16,233 501,260
331 Petroleum, crude and partly refined. 1,157,095 92,019
332 Petroleum produects, pt chemical 923,844 446,870
341 Gas, natural and manufactured . _ . _____________________________ 145,789 64,226
Total _ .. e 2,242,961 1,104,375
Chemicals:
Inorganic chemicals:
513 lements, oxides, and halogen salts_ ___________________._.___ 167,000 191,215
514 Other inorganic chemicals__ ___________________________.____ 48,780 107,671
515 Radioactive and associated materials except uranium and thorium.__ 15,992 ,
521 Mineral tar, crude chemicals from coal, petroleum, and natural gas_ 8,781 28,912
Total . - e mm————— 240,553 378,438
Minerals, nonmetallic (manufactured):
661 Lime, cement, and fabricated building materials, except glass and
elay . e 84,204 14,980
662 Clay and refractory construction materials_______ 30,338 48,395
663 Mineral manufactures, not elsewhere specified____________________ 19,023 66,260
Total e 83,565 129,635
Metals (manufactured):
671 Pig iron, spiegeleisen sponge iron, iron and steel powder and shot,
and ferroalloys______________________________ ______________ 83,706 22,482
672 Ingots and other primary forms of iron or steel________ - 31,391 61,725
673 Iron and steel bars, rods, angles, shapes, and sections._ . . 385,049 49,149
674 Universals, plates and sheets of iron or steel __________ 564,976 149,774
675 Hoops and strips of iron or steel__________________________ - 29, 625 28,072
676 Rails and railway track construction material of iron or steel_______ 1,853 6,336
677 Iron and steel wire (excluding wire rod) ___________________ —— 84,296 10,082
678 Tubes, pipes, and fittings of iron or steel . _ ______________________ 180,503 180, 658
679 Iron and steel castings or forgings, unworked, not elsewhere specified._ ,730
681 Silver, platinum, and platinum group metals. 85,389 30,144
682 Copper and copper alloys__________________ 659,869 208,994
683 Nickel and nickel alloys_____.____ 204,567 41,01
684 Aluminum and aluminum alloys.__ - 243,303 197,181
685 Lead and lead alloys__._________ 89,462 4,767
686 Zince and zine alloys_ 59,083 8,173
687 Tin and tinalloys_____________________ 166,988 7,495
688 Uranium and thorium and their alloys_ __ - 1 22
689 Miscellaneous nonferrous base metals_ _ _________________________ 55,404 49,195
Total . .. 2,935,195 1,108,146
Grand total___________ ... 6,729,607 3,554,515

! Data in this table are for the indicated SITC numbers only and, therefore, may not correspond to the figures
classified by commodity in the “Statistical Summary”’ Chapter of this volume.
2 Standard International Trade Classification.

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Imports General and Consumption,

tab11315' December 1967, table 1. United States Exports, Commodity and Country, FT 410, December 1967,
e 1.



Table 18.—Percentage distribution of exports of selected minerals and mineral fuels and related products by area of destination, 1967

SITC Code? North  South Soviet Undesig-
Group America 2 America Europe Asia Africa Oceania bloc3? nated‘
area
271 Fertilizers, erude_ .. . e m 31 3 30 238 ____. 1 ®) ®
273 Stone, sand and gravel ___ . ___ . .. 86 3 5 2 (®) ) SN
274 Sulfur and unroasted iron pyrites.___ - - 7 12 42 21 6 12 () (5)
276 Natural abrasives, including industrial diamonds._ . _______________ 14 3 58 18 2 4
276 Crude minerals, n.€.C. . - ... .11 6 87 16 1 8 (®) 2
281 Iron ore and concentrates._ . __ .. ceocccoo-o - 4 . () 69 . s oeeeo (5)
282 Ironandsteelserap_ ... oo _ooo_. 16 1 5 71 1 ) - (®
283 Ores and concentrates of nonferrous base metal_ . ______________ . ______.______.__. 11 1 67 20 1 (%) (5) (%)
284 Nonferrous metal 8CraP .- — — - e . 24 1 38 36 (%) (%) 1 (%)
286 Ores and concentrates of uranium and thorium._______________________ . ____________ e mmmme mmmee cmmee memee cmme= cemee ceen=
821 Coke, coal, and briquets, including peat___.___._ 30 6 87 26 (®) ® 1 (%)
381 Petroleum, crude and partly reﬁned ________ 19 ... 79 2 aeeel e ——- ®)
882 Petroleum products, 23 10 27 31 5 3 (%) 1
841 Gas, natural and manufactured__ ... . 91 1 8 (5) (5) (O 0]
513 Inorgamc chemlcal elements, oxides 41 9 26 10 6 3 3 2
514 Other inorganic chemieals 34 4 24 16 4 5 2
6516 dioactive and 4 ) b4 18 (5) (5) (5) 1
521 Mineral tar and crude chemicals from coal petroleum and natural gas 14 4 33 44 1 3 .- 1
661 Lime, cement, and fabricated building matenals, except glass and clay._ . 48 2 23 11 9 ) . 6
662 Clay and refrnctory construction materials. . __ .. ___________________ . 56 11 16 8 2 3 (5) 4
668 Mineral manufactures, n.€.C. . - .o mcecmecmeceecmenm——— 41 7 81 11 3 8 () 4
671 Pig iron, sponge iron, iron or steel powders and shot, and ferroalloys. ... occoe oo 36 4 42 13 2 2 . 1
672 Iron and steel ingots and other primary forms_ _ _ . _ .. ____________._____ . 86 4 81 29 (%) ¢  aae-- )
678 Iron and steel bars, rods, angles, shapes, and sections. . e m———————————————— 61 9 15 2 2 .- 8
674 Iron and steel plates and sheets__ .. _______________ S 29 12 14 41 2 1 (%) 1
6756 Iron and steel hoop and strip_ - ____________ . ___________._.____ 50 4 26 12 2 4 1 2
676 Iron and steel rails and railway track construction material....._ 36 46 1 2 4 6 .. 5
677 Iron and steel wire (except insulated electrie) - - _ . e e——a 66 10 8 10 9 2 . 6
678 Iron and steel tubes, pipes, and fittings_ . ______________ 39 12 13 19 12 2 1 2
679 Iron and steel custm‘fa and forgings (rough) .. ..o meeeecemee- £ ] 12 7 2 (®) - 6
681 Silver, platinum, and platinum group metals. ... . .. ____.__ 6 1 K 16 _____ [C) N ®)
682 Copper and copper 8llOYS. . . - - ..o 11 5 57 26 (O] ®) e 1
683 Nxckel and nickel alloys. _ - - e m——————— 81 8 48 16 () 2 - 1
684 and aluminum alloys._.. . 83 9 80 26 1 1 ®) 1
686 Lead and Iead alloys 14 14 50 b 1 R 7
686 Zinc and zinc alloys_ _ e ceeccme—e—aa 38 7 6 44 1 1 .. 8
687 Tinand tinalloys_ .. .. ..cc__.. - 12 8 29 64 ool i acee- 2
688 Uranium and thorium and their alloys_ ... - ———- - cmmmmmmmee BT ee cmcii cein mceea mmeea ameaa 43
689 Base metals and 8llOYS, N.€.C o o - oo oo e e e e cetccmcmceccmmecmmmmemmmeme 41 8 45 9 ® 1 ® 1

1 Standard International Trade Classification.

8 Includes Trinidad and Netheriands Antilles,

1 U.8.8.R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania, mainland China, North Korea, North Viet-Nam, and Yugoslavia,
ipeclaﬁ cate, oryiexporu.

* Less than }4 unit,

Source: U.8. Department of Commerce, Bureau of the Census. U.8. Exports Schedule B Commodity and Country, FT 410, December 1967,
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Table 19.—Percentage distribution of' imports of principal minerals and related products consumed by area of origin in 1967

SITC Code Commodity North South Europe Asia Africa Oceania Soviet
America America bloc 1
2713000 Phosphates, crude and apatite___ . 97 ____. 8 L e
2782100 Gypsum.____.________________ --- 98 O] 1 () ——
2748000 Sulfur_.____________ --- 100 _____ [©) [C) J——
2752400 Natural abrasives___ R 3 91 2 4
2762200 Graphite, natural.______________ .- 89 _____ 20 21 20
2762500 Magnesia, refractory, and caustic calcined —-—- 1 67 31 _____
2763000 Salt___________________.__.__ ——- - 89 3 () I 8
2764000 Asbestos_____________ - 90 g) 1 9
2765200 Mica, including scrap._ _ — 2 1 68 9
2765420 Fluorspar. __.________ --- 65 (2) 34 O] 1
2768300 Barite, crude_ _ ——- 47 15 19 5 14
2768500 ale_ . - 10 _____ 69 21 ..
2810000 Iron ore and concentrates. --- 62 31 1 () 6
2820000 Iron and steel serap________ PO 17 3 (2
2831110 Copper ores and concentrates. . - 17 19 _____ 64 _____
2883000 Bauxite-._________________ -——- 75 25 [ I
2834000 Lead ores and concentrates. . --- 385 39 1 (2) (O]
2835000 Zinc ores and concentrates.__ --- 83 10 (2) () 6
2836000 Tin ores and concentrates. _.__. e e 100 () .
2837000 Manganese ores and concentrates_. N 3 14 1 8 74
2839100 Chromeore..._.____._______ . 26 42
2889200 Tungsten ores and concentra - -— 23 28 31 1 4
2839310 Tantalum, molybdenum, and vana - 1 30 11 6 48
ggggggg} Titanium Ores_ . e 8 it e e 7
2839340 Zirconium ores 1 . L. () IR
2839810 Antimony ores and needles____ 14 35 (©)] (©) 61 ... ...
2839820 Beryllium ores and concentrate - 16 15 57 7 5 .-
2839830 Columbium ores and concentrate 38 7 5 41 % .-
2840200 Copper waste and scrap._. 97 1 2 (C) I 2 maea
2840300 Nickel waste and scrap.... 66 __.__ 84 _____ O] ?) .
2840400 Aluminum waste and scrap.. 96 1 . 2,
2840500 Magnesium waste and scrap. 41 53 1 2 2 1 ..
2840600 Lead waste and scrap 76 1 22 [C) N 1 ..
2840700 Zinc waste and scrap. B
2840900 Tin waste and serap_.__._________ o ______ 4 4 22 . e e
2850000 Platinum group metals, ores, concentrates and waste 47 3 25 3 5 17 ..
2860000 Thorium ores and concentrates_._____________._____ [, 1 21 5 3 .
ggigggg} Coal, coke, and briquets_ . ___________ .. LCREE 2l en e el e
3310000 Petroleum, crude and partly refined . _ . _______ ... 39 41 (2) 16 S
3320000 Petroleum products, except chemicals. 48 46 4 1 1 (O] (O]
8410000 Gases, natural and manufactured_________ 100 (2 (O] (®)  cceil ccen s
5132500 Mercury, including waste and scrap. 6 4 88 2 el e e
5186500 Alumina__________________ o _______ 15 42 5 6 2 30 ...
5210000 Mineral tar and crude chemicals from coal, petroleum, and natural gas._ 14 . 82 [C) 3 1
5618000 Potassic fertilizers and fertilizer materials 81 (O] 16 D

! U.S.S.R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania,
2 Less than 14 unit.

mainland China, North Korea, North Viet-Nam.
Source: United States Department of Commerce, Bureau of the Cenus. U.S. Imports for Consumption, FT 185, December 1967, table 2.
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Table 20.—Physical stocks of mineral energy resources and related products at yearend

(Producers’ stocks, unless otherwise indicated)

Fuels 1963 1964 1965 1966 1967 ¢

Coal and related products: 1
Bituminous and lignite 2
short tons__ 73,028,665 77,939,569 79,739,516 76,808,024 95,408,000

Coke____ oo _____ do_... 2,884,931 1,971,892 2,702,946 3,078,768 5,467,532
Petroleum and related products:
Carbon black. _thousand pounds. . 254,216 231,171 237,704 233,145 264,247

Crude petroleum and petroleum
products_____ thousand barrels
Crude petroleum . _

- 835,569 839, 235 836,344 r 881,105 944,111
237,361 230, 057 220,289 238,391 248,970

Natural gas liquids 33,747 85, 679 35,867 40,423 65,742
Gasoline__ _____ 186,860 193, 633 183,058 194,177 207,715
Special naphthas ,077 5,879 , 5,583 5,742
Distillate fuel oil 156,677 155,846 155,407 r 158,076 159,674
Residual fuel oil_ 47,538 40,403 56,214 r 63,856 65,597
Petroleum asphalt_ 14,854 14,231 16,178 17,809 19,939
Other refined products_____. do__.. 154,945 163, 507 163,122 163,290 170,732
Natural gas3_______ billion cubic feet._ . 2,745 2,313 2,458 2,506 2,648

r Revised.

» Preliminary.

1 Series on anthracite stocks in ground storage has been discontinued.

2 Stocks at industrial, consumer, and retail yards and on upper lake d ocks.
3 American Gas Association.

Table 21.—Index of stocks of mineral manufacturers, consumers, and dealers at yearend
(195759 =100)

Metals
Metals
Yearend and non- . Other Base Other  Nonmetals
metals 1 Total Iron ferrous non- non-
ferrous ferrous
96 94 91 85 96 96 128
90 88 85 72 88 97 130
90 89 84 72 92 99 116
100 99 90 81 106 106 133
100 98 89 103 95 128 138

1 Excludes fuels.

Table 22.—Index of stocks of crude minerals at mines or in hands of primary producers
at yearend

(1957-59 =100)

Metals Metals
Yearend and Nonmetals 2
nonmetals!  Total Iron ore Other  Nonferrous
ferrous
121 141 157 69 153 112
113 133 153 44 147 104
110 149 180 41 128 92
107 r 148 r172 34 172 88
107 169 186 96 171 78

r Revised.
1 Excludes fuels.
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Table 23.—Seasonally adjusted book value of product inventories for selected mineral
processing industries

(Million dollars)

Primary metals

Petroleum Stone, clay
End of year or month and coal and glass Blast Other
products products furnace and  primary Total
steel mills metals 1

$1,736 $1,544 $3,533 $2,385 $5,918

, 745 1,587 3,707 2,404 6,111

1,756 1,626 3,678 2,671 6,349

1,869 1,746 4,043 3,066 7,109

1,980 1,789 4,318 3,201 7,519

1,930 1,772 4,088 3,052 7,140

1,925 1,787 4,137 3,037 7,174

1,915 1,794 4,128 3,085 7,213

1,950 1,819 4,204 3,134 7,338

1,960 1,842 4,243 3,208 7,451

1,918 1,847 4,242 3,236 7,478

1,935 1,835 4,257 3,238 7,495

gust. 1,923 1,813 4,265 3,217 7,482
September._ JR— 1,920 1,769 4,248 3,192 7,440
October.___ R 1,925 1,792 4,273 3,191 7,464
November_______________________ 1,930 1,785 4,282 3,194 7,476

1¢All other primary metals” obtained by subtracting blast furnace from primary metals figures.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v.
44-48, No. 8, March 1964-1968, pp. S-5 to S-6.

Table 24.—~Total employment in selected mineral industries
(Thousands)

1963 1964 1965 1966 1967

Mining:
Metal:
Tron. el 24.1 24.6 r25.9 r26.3 27.5
CopPer. e 27.7 27.1 r30.0 r31.7 23.8
Total 1___ ... 79.7 79.5 r83.8 r86.5 79.1
Nonmetal mining and quarrying___________________ 117.0 116.2 r119.6 r120.8 120.9
Fuels:
Bituminous_________________________________ . 136.1 r131.8 r129.9 ° 135.0
Othercoal. ... . _________________ . 11.2 r9.6 r7.8 7.0
Crude petroleum and natural gas fields_ 160.4 r156.6 r152.4 149.8
0il and gas field services 130.7 r130.5 r127.4 120.7
Total ... 438.2 438.4 r428.5 r417.5 412.5
Total mining______________________________ 634.9 634.1 r631.9 r624.8 612.5
Manufacturing:
Minerals:
Fertilizers complete and mixing only___________ 38.2 38.0 r39.7 r40.7 40.6
Cement, hydraulie___._______________________ 38.9 38.6 38.0 r38.0 36.5
Blast furnaces, steel works and rolling mills_____ 520.0 556.7 r580.2 r571.3 553.1
Nonferrous smelting and refining_ __..__________ 68.4 69.7 r738.9 r78.1 75.5
Fuels:
Petroleum refining___________________________ 153.7 149.6 r148.1 r149.6 152.8
Other petroleum and coal produets_ ___________ 85.1 34.2 r34.8 r36.4 36.6
Total 2. ... 188.8 183.8 r182.9 r186.0 189.4
Total manufacturing_______________________ 854.3 886.8 r914.7 r914.1 895.1
r Revised.

! Includes other metal mining not shown separately.

2 Standard Industrial Classification Industry 295, paving and roofing materials, included in total.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings Statisties for
the United States 1909-1967. Bul.. 1812-5, October 1967, 851 pp. Employment and Earnings, v. 14, No. 9,
March 1968, table B-2.
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Table 25.—Average hours and gross earnings of production and related workers in the
mineral and mineral fuels industries

1963 1964 1965 1966 1967
Mining:
Metal:
Iron ores:
Weekly earnings_______________ $120.04 $125.83 $129.24 $138.09 $138.60
‘Weekly hours____ [ 39.1 40.2 40.9 42.1 42.0
Hourly earnings________._______ $3.07 $3.13 $3.16 $3.28 $3.30
Copper ores:
Weekly earnings_______________ $124.56 $130.42 $136.71 $140.07 $140.51
Weekly hours____ . 43.1 42.9 43.4 43.5 43.1
T ta{'lc;urly earnings____________.__ $2.89 $3.04 $3.15 $3.22 $3.26
'otal:
Weekly earnings_______________ $118.66 $122.54 $127.30 $133.77 $136.83
Weekly hours____ . 41.2 41.4 41.6 42.2 42.1
Hourly earnings_________.______ $2.88 $2.96 $3.06 $3.17 $3.25
Nonmetallic mining and quarrying:
Weekly earnings. $108.38 $111.85 $117.45 r$123.39 $128.65
Weekly hours.___ - 44.6 45.1 45.7 45.7 45.3
Fu l;'It)urly earnings______________._____ $2.43 $2.48 $2.57 r$2.70 $2.84
els:
Total coal mining:
Weekly earnings.______________ $126.88 r$137.51 1$145.95 $150.93
‘Weekly hours____ - 239.0 239.9 2 40. 2 40.
Hourly earnings_______________ . 2$3.26 r2$3.46 r2$3.62 2$3.72
Bituminous coal:
Weekly earnings______. $121.43 $128.91 r$140.26 r$148.44 $153.09
Weekly hours_..___._.. 238.9 239.2 240.2 240.6 240.7
Hourly earnings_______ 2$3.15 2$3.30 2$3.49 2$3.65 2$3.75
Crude petroleum and natural gas:
Weekly earnings_______________ $112.52 $112.63 $116.18 r $122.69 $120.66
‘Weekly hours. _ - 42.3 42.5 42.4 42.6 42.7
Hourly earnings._ _ $2.66 $2.65 $2.74 r$2.88 $3.06
Total fuels: 3
Weekly earnings_______________ $115.40 $118.15 r$124.29 r$131.55 $138.83
‘Weekly hours__ - 40.9 41.1 41.5 r41.7 41.8
Hourly earnings__ $2.84 $2.89 $3.01 $3.16 $3.33
Total mining: 3
Weekly earnings_______________ $112.55 $116.19 r$121.52 r$127.73 $131.85
‘Weekly hours__ 43.2 43.6 44.0 44.2 44.0
Hourly earnings $2.61 $2.67 $2.77 r$2.90 $3.00
Manufacturing:
Fertilizers, complete and mixing only:
Weekly earnings_______________.____ $90.67 $93.74 $96.57 r$101.38 $104.98
Weekly hours._ - 43.8 43.4 43.5 r43.7 43.2
Hourly earnin $2.07 $2.16 $2.22 r$2.32 $2.43
Cement, hydraulic:
Weekly earnings__._______._________ $116.60 $121.30 $124.42 $132.61 $133.40
Weekly hours__ - 41.2 41.4 41.2 41.7 41.3
Hourly earnings_ $2.88 $2.93 $3.02 $3.18 $3.23-
Blast furnaces, steel, and rolling mills: .
Weekly earnings__.________________ $134.40 $140.15 $141.86 $145.71 $145.16
Weekly hours_ - 40.0 41.4 41.0 40.7 40.1
i $3.36 $3.41 $3.46 $3.58 $3.62
Nonferrous smelting and r
$118.14 $120.22 $124.44 $129.98 $134.30
41.6 41.6 41.9 42.2 42.1
- $2.84 $2.89 $2.97 $3.08 $3.19
Petroleum refining and r
Weekly earnings. $131.77 $133.76 $138.42 $144.58 $152.87
41.7 41.8 42.2 42.4 42.7
$3.16 $3.20 $3.28 $3.41 $3.58
$137.45 $139.52 $145.05 $151.56 $159.09
Weekly hours_ 41.4 41.4 41.8 42.1 42.2
Hourly earnings_ - $3.32 $3.37 $3.47 $3.60 $3.77
Othe& petroleum and 1 prod-
ucts:
Weekly earnings . $108.28 $112.49 $115.90 $120.22 $129.51
Weekly hours_ 42.8 43.6 43.9 43.4 44.2
Hourly earnings_ $2.53 $2.58 $2.64 $2.77 $2.93
Total manufacturing: 3
Weekly earnings. $129.54 $134.43 r$137.35 r$141.83 $142.96
‘Weekly hours__ 40.6 41.3 r41.3 r41.2 40.9
Hourly earnings__ $3.19 $3.25 r$3.32 r$3.44 $3.51
r Revised.

1 Includes other metal mining not shown separately.
211-month average. A 3
3 Weighted average of data computed using figures for production workers as weights.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings for the United
%tagles (13939—1967, Bull. 1312-5, October 1967, 852 pages. Employment and Earnings, v. 14, No. 9, March 1968,
'able C-:
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Table 26.—Average labor-turnover rates in selected mineral industries !

(Per thousand employees)

Blast Petro-
fur-  Non- leum
Manu- Cement naces, ferrous Metal Copper refining Petro-  Coal
Rates and year factur- hydrau- steel smelt- mining Ironore ore and  leum mining
ing lic and ing and related refining
rolling refining indus-
mills tries 2

43 26 23 25 32 27 28 18 12 17
50 23 29 32 35 26 30 21 16 17
44 28 25 29 35 33 28 23 17 16

41 27 30 22 31 25 25 19 13 19
46 28 24 27 35 r30 26 21 r15 18
46 31 25 27 38 35 35 22 16 18

14 16 13 4 7 13 4 7 4 9
12 13 5 3 7 15 2 6 5 r9
14 17 9 3 9 17 5 6 5 5

* Revised.
1 Monthly rates are available in Employment and Earnings as indicated in source,
3 Standard Industrial Classification Industry 295, paving and roofing materials, included in total.

Source:  U.S. Department of Labor, Bureau of Labor Statistics. Employment anc Earnings Statistics for the United States’
1809-1967, Bull. 1312-5, October 1967, 852 pp. Employment and Earnings, v. 14, No. 9, March 1968, table D-2

Table 27.—Wages, salaries, and average annual earnings in the United States

Percent change

1965 1966 * 1967 » 1965-66 196667
‘Wages and salaries:
All industries, total . . ____________ millions_. $358,885 $394,560 $423, 382 9.9 7.8
Mining_____________ 4,322 4,517 4,648 4.5 2.9
Manufacturing 115,561 126,036 134,127 10.8 4.8
Average earnings per full-time employee:
All industries, total $5,710 $5,959 $6,209 4.4 4.2
Mining.__________ 6,785 7,125 7,545 5.0 5.9
Manufacturing. 6,389 6,643 6,879 4.0 3.6

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 48,
No. 7, July 1968, pp. 41-42.
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Table 28.—Labor-productivity indexes for selected minerals
(1957-59 =100)
Copper, crude ore mined per— Iron, crude oré mined per—
Produc- Produc-
Year Em- Produc- tion Em- Produe- tion
ployee tion worker  ployee tion worker
worker man- worker man-
hour hour
125.1 120.3 151.2 150.6 142.3
125.8 119.7 168.6 163.5 157.3
136.7 131.1 187.5 180.8 169.1
136.1 129.1 183.0 176.9 162.
139.2 131.7 184.5 180.2 161.1
Copper, recoverable metal Iron, usable ore mined
per— per—
Produc- Produc-
Em-  Produc- tion Em-  Produc- tion
vloyee tion worker  ployee tion worker
worker man- worker man-
hour hour
121.9 117.2 120.8 120.3 118.7
123.0 117.5 129.3 125.4 120.6
130.5 125.2 145.5 140.3 131.2
126.2 119.6 143.8 139.1 127.8
126.5 119.7 146.3 143.0 127.8

Petroleum, refined per—

Bituminous coal and lignite

mined per—
Produc- Produc-
Em- Produc- tion Em-  Produc- tion
ployee tion worker  ployee tion worker
worker man- worker man-
hour hour
1962 oo 135.2 r137.3 r137.5 r130.8

r Revised.
~ » Prelimirary.
NA Not available.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Index of Output per Man-hour Selected

Industries 1939 and 1947-66. BLS Bull. No. 1572, October 1967, 99 pages.

Table 29.—Index of average unit mine value of minerals produced

(1957-59 =100)

1963 1964 1965 1966 1967
Metals:
110.9  112.1  112.2  116.7
112.5 123.2  124.8  128.7
1205 120.5 124.7  136.9
98.6 99.5 92.3 85.9
109.7 117.7 *117.6  120.2
110.3  114.9  114.9  118.5
101.9  101.5 r101.9  104.1
101.2 104.5 r105.6 111.1
103.5 103.3 r103.5  108.4
101.9  102.1 r102.6  105.5
91.4 90.8 r92.0 96.4
100.8  100.4 r101.1  102.6
98.0 97.8 r99.1  101.3
99.9  100.3  101.3  103.7

r Revised.
1! Does not cover isopentane, LP gases, and other natural gas liquids.

-



42 MINERALS YEARBOOK, 1967

Table 30.—Index of implicit unit value of minerals produced
(1957-59 =100)

1963 1964 1965 1966 1967 »

Metals:
Ferrous_ __ . 108.8 112.2 r113.8 114.6 118.1
Nonferrous:
B: 104.4 113.2 123.5 124.6 129.2
116.0 116.9 116.2 116.6 125.1
95.7 97.3 r97.3 91.7 92.1
104.8 112.1 r121.8 122.3 122.8
Total metals_ . ____________________________ 101.2 112.8 119.4 119.7 120.0
Nonmetals:
Construction . 101.8 r101.6 103.2 102.5
Chemical 101.6 r108.0 107.0 112.8
Other___________ . ________________ 105.2 r104.2 105.8 107.5
Total 101.9 r102.0 104.1 104.9
Fuels:
Coal . _______________ 90.9 90.6 92.1 96.7
Crude oil and natural gas . 101.6 101.5 1038.1 103.9
Total 98.5 98.7 100.7 102.5
Total all minerals . 100.7 r101.5 103.3 104.2

r Revised. P Preliminary.

Table 31.—~Price indexes for selected metals, minerals, and fuels
(1957-59 =100 unless otherwise indicated)

Annual average Percent

Commodity change from

1966 1967

Metals and metal produets. - . _____________________________ 108.3 109.5 +1.1
Iron and steel___________ 102.3 103.6 +1.3
Ironore.._________ 90.5 89.9 -0.7
Iron and steel serap_______________________ 77.3 72.5 —6.2
Semifinished steel produets_ . ______________ 103.7 105.0 +1.3
Finished steel produets____________________ 104.7 106.1 +1.3
Foundry and forge shop produets.__________ 108.0 111.6 +3.3
Pig iron and ferroalloys_ _ . ________________ 80.2 80.0 —0.3
.Nonferrousmetals________________________ - 120.9 120.6 —0.3
Primary metal refinery shapes______________ 118.8 122.2 +2.9
Aluminum ingot._________________________ 97.7 99.5 +1.8
Copper, ingot, electrolytic_ . _______________ 123.2 130.5 +5.9
Lead, pig, common_______________________ 116.1 107. 7.1
Zinc, slab, prime western.__________________ 130.0 124.4 —4.3
Nonferrous serap_ . _____________________ 162.7 134.8 —-17.1
Nonmetallic mineral produets__________________ 102.6 104.3 +1.7
Concrete ingredients_ . ____________________ 103.9 106.0 +2.0
Sand, gravel, and crushed stone._ _ 106.6 109.0 +2.3
Concrete products 103.0 105.3 +2.2
Structural clay produects__ r108.4 110.1 +1.6
Gypsum produets_ . __________ 102.4 102.4 __________
Other nonmetallic minerals_ _ __ 101.7 101.9 +0.2
Building lime_ . ______________ 114.6 117.6 +2.6
Insulation materials. ____ 89.8 90.7 +1.0
Asbestos cement shingles_ 115.1 117.8 +2.3
Bituminous binders______ 99.2 98.1 —-1.1
Fertilizer materials_ 104.4 106.9 +1.5
Nitrogenates_______ 96.9 98.2 +1.3
Phosphates______ 120.9 125.6 +3.9
Phosphate rock.. _ 145.1 147.4 +1.6
Potash_______________ 112.5 102.7 —8.7
Muriate, domestic._ _- 109.3 97.9 —10.4
Sulfate.___________________ 119.2 20.9 +1.4
Fuels and related products and power__ - 101.3 103.6 +2.3
Coal ___________ 98.6 103.2 +4.7
Anthracite___ - 92.5 92.9 +0.4
Bituminous. . 99.3 104.2 +5.0
Coke____________ 109.8 112.0 +2.0
Gas fuels1_______ R 129.3 133.6 +3.3
Electric power ! - 100.3 100.7 +0.4
Petroleum produects, refined._ . 99.5 102.2 +2.7
Crude petroleum _ _ ______________________ - 97.5 98.6 +1.1
All commodities other than farm and food_ _ R 104.7 106.3 +1.5
All commodities__________________________________________ 105.9 106.1 +0.2

r Revised.
1 January 1958 =100.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes, January
1967-February 1968, tables 2, 2-A, and 2-B.
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Table 32.—Comparative mineral energy resource prices
Fuel 1966 1967
Bituminous coal: Average prices:
Cost of coal at merchant coke ovens. _______________________ dollars per net ton__. 9,81 10.50
Anthra:lite, average sales realization per net ton at preparation plants, excluding dredge
coal:
dollars__  11.59 12.03
_-do_ .35 9.75
______________ do.... 8.74 6.35
Petroleum and petroleum produc
Crude petroleum, average price per barrel at well_________________________ do.... 2.88 2.92
Gasoline, average dealers net price (excluding taxes) of gasoline in 55 U.S. cities 1
cents per gallon__ 15,83 16.31
Residual fuel oil: .
No. 6 fuel, average of high and low prices in Philadelphia !
dollars per barrel (refinery).. 38.10 3.10
Bunker C, average price for all Gulf Ports _____________ . . __.___ do.___ .10 1.98
Distillate fuel oil:
No. 2 distillate, average of high and low prices at Philadelphia !
cents per gallon (refinery)_. 10.02 10.57
No. 2 distillate, average price for all Gulf ports !_.__.________________.._ do._.. .74 9.48
Natural gas:
Average U.S. valueat well_______________________ cents per thousand cubic feet_. 15.7 16.0
Average U.S. value at point of consumption_ _ . ______.______ . ___________ do___. .8 51.9
1 Platt’s Oil Price Handbook.
Table 33.—Cost of fuel in steam-electrical power generation
(Cents per million Btu)
1964 1965 1966
Region
Coal 0Oil Gas Coal Oil Gas Coal Oil Gas
New England___._________ 33.4 34.4 34.2 33.4 34.4 84.2 33.6 32.9 33.8
Middle Atlantic.___ 26.0 31.7 33.5 26.2 32.3 33.8 26.5 31.9 34.4
East North Central_______ 24.6 68.2 24.8 24.3 66.2 25.9 24.4 59.8 25.9
‘West North Central._____ 26.0 50.4 24.8 26.2 50.8 24.2 26.4 49.9 24.2
South Atlantic 5.4 33.9 32.2 25.1 33.7 32.8 25.6 33.6 31.8
East South Central___ 9.3 50.1 24.6 18.9 62.8 23.8 19.8 52.1 22.7
West South Central__ 4.9 42.6 19.6 17.7 50.4 19.8 ... 40.7 19.8
Mountain_______________ . 25.7 26.6 19.3 26.2 27.1 20.4 25.4 26.7
Pacific. ... __________ PR 30.7 32.2 ______ 32.0 31.4 _.____ 31.5 31.5
Average__.________ 24.6 32.6 25.8 °  24.4 33.1 25.0 24.7 32.4 25.0

Source: National Coal Association. Steam-Electric Plant Factors. Annually, 1964 through 1966, table 2.

Table 34.—Cost of electrical energy

(Cents per kilowatt hour)
1964 1965 1966

Com- Com- Com-

Region Resi- mercial Resi- mercial Resi- mercial
Total dential and Total dential and Total dential _and

indus- indus- indus-
trial trial trial
New England ____________ 2.4 3.0 2.0 2.4 3.0 2.0 2.8 2.9 1.9
Middle Atlantic______ -~ 1.9 2.8 1.6 1.9 2.7 1.6 1.9 2.7 1.5
East North Central_______ 1.7 2.5 1.4 1.7 2.5 1.3 1.7 2.4 1.8
West North Central_.____ 2.1 2.6 1.7 2.0 2.6 1.7 2.0 2.5 1.7
South Atlantie_._____ - 1.7 2.2 1.4 1.6 2.1 1.3 1.6 2.1 1.3
East South Central_ - 0.9 1.4 0.7 0.9 1.4 0.7 0.9 1.3 0.7
‘West South Central_ - 1.7 2.5 1.3 1.6 2.4 1.3 1.6 2.3 1.2
Mountain__ _____ - 1.5 2.3 1.2 1.5 2.2 1.2 1.5 2.2 1.2
Pacific. . _______ --- 1.3 1.8 1.1 1.3 1.8 1.1 1.2 1.7 1.0
Alaska and Hawaii_______ 2.5 3.0 2.2 2.5 2.9 2.2 2.5 2.9 2.2
Total . ____________ 1.6 2.3 1.3 1.6 2.3 1.3 1.6 2.2 1.3

Source: Edison Electric Institute. Statistical Year Book of the Electric Utilities Industry. Annually 1964

through 1966.
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Table 35.~Indexes of principal metal mining expenses !
(1957-59 =100)

Year Total 2 Labor 2 Supplies Fuels Electrical
energy
99 96 102 100 102
98 95 102 97 101
102 101 103 99 101
104 103 105 102 100
109 112 107 104 101

» Preliminary. .

1 Indexes constructed using the following weights derived from the 1968 Census of Mineral Industries:
Labor, 54.11; explosives, 2.35; steel mill shapes and forms, 6.40; all other supplies, 26.75; fuels, 4.86; electric
energy, 5.58; and data from U.S. Department of Labor, Bureau of Labor Statistics, Wholesale Prices and Price
Indexes. The index is computed for iron and copper ores only because sufficient data are not available for other
mining sectors. :

2 Revised because of the change in weight values.

Table 36.—Indexes of major input expenses for bituminous coal and crude petroleum and
i natural gas mining!

(1957-59 =100)

Year Bituminous Crude petroleum
coal and natural gas

85 99

85 100

86 100

86 100

87 100

p Preliminary.
1 Index based on weights derived from the 1963 Census of Mineral Industries and data from U.S. Depart-
ment of Labor, Bureau of Labor Statistics, Wholesale Prices and Price Indexes. Annual and monthly releases.



Table 37.—Indexes of relative labor costs and productivity for iron ore, copper, bituminous coal, and petroleum mining !
(1957-59 =100)

- Index of labor costs per unit of output Index of value of product per man-period - Index of labor costs per dollar of product
ear
Iron ore 2 Copper 2 Bituminous Petroleum Iron ore2? Copper? Bituminous Petroleum Iron ore? Copper ? Bituminous Petroleum
co coal coal
92 100 6 98 115 o127 125 118 97 94 86 101
87 101 75 98 123 139 184 120 93 91 84 102
r91 r110 76 98 r119 r 145 140 124 r 97 r 90 85 102
94 112 75 94 110 148 151 136 101 91 82 98
106 117 k4 93 106 153 163 147 114 89 79 95
» Preliminary. r Revised.

1 Index of labor costs per unit of output: Iron ore and copper indexes are computed from data found in U.S. Department of Labor, Employment and Earnings and Whole-
sale Price Indexes. Bituminous coal index based upon net tons per man per day (see chapter on Bituminous Coal) and index of average earnings derived from Bureau of Labor
Statistics d::lta on hourly earnings; petroleum index based) on barrels per year (see chapter on Petroleum) and Bureau of Employment Security data on total wages in pe-
troleum production. :

Index of value of product per man-period: Iron ore and copper ind are puted from data found in U.S. Department of Labor, Employment and Earnings and Whole-

s?le Px&ice Indexes. Bituminous coal index based on net tons per man per day and mine values of production; petroleum index based on average employment and total value
of production.

Index of Labor costs per dollar of product: Iron ore and coypet indexes are computed from data found in U.S. Department of Labor, Employment and Earnings and
W:i 1 l Price Ind Bi i coal index based on index of value per man per day and index of average earnings; petroleum index based on total value of production
and total wages.

2 Indexes are for recoverable metal.

SATILSAANI TVIIANIN THL 40 MATIATY
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Table 38.—Price indexes for selected cost items in mineral and mineral fuels production
(195759 =100, unless otherwise specified)

1967 Change  Annual average  Change
Commodity from from
January December January 1966 1967 1966

(percent) (percent)

Coal . . ___ 102.3 104.9 +2.5 98.6 103.2 +4.7
Coke_ ... __.___._____ 112.0 112.0 _______ 109.8 112.0 +2.0
Gas fuels (Jan. 1958 =100) _ 134.6 133.1 -1.1 129.3 133.6 +3.3
Petroleum products, refined. 100.3 99.9 —0.4 99.5 102.2 +2.7
Industrial chemicals. _ . __ 96.6 98.3 +1.8 95.7 97.4 +1.8
Lumber.______.. 104.5 111.8 +7.0 108.5 108.4 -0.1
Explosives_...___. 109.4 112.0 +2.4 109.7 112.4 +2.5
Construction hinery and 121.3 126.3 +4.1 118.9 122.7 +3.2

Source: U.S. Department of Labor, Bureau’of Labor Statistics. Wholesale Prices and Price Indexes J. anuary—
February 1967, tables 2 and 2B, and January 1968, tables 2 and 2A. Monthly issues, January-December 1967,
table 2, used to figure annual average for explosives.

Table 39.—~Price indexes for mining construction and material handling machinery and
equipment

(1957-59 =100)

Con- Mining Power Special-
struction machin- Oilfield cranes, ized con- Portable Scrapers Mixers, Tractors
Year machin- ery and machin- drag- struction air com- and pavers, other
ery and equip- eryand lines, machin- pressors graders spread- than
equip- ment tools shovels, ery ers, ete. farm
ment ete.

109.6 109.1 102.6 108.8 108.1 115.1 108.5 112.1 110.8
112.4 110.5 104.3 111.8 108.5 117.6 110.

115.3 113.3 104.7 113.7 110.3 128.7 114.2 119.6 117.6
118.9 116.8 106.2 118.3 114.5 133.8 117.1 123.7 120.8
122.7 120.3 109.8 122.4 117.0 134.7 120.1 127.8 125.2

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes,
January 1968, table 2A, and previous years.

Table 40.—~National income originated in the mineral industries

Income millions Change
Industry from 1966
1965+ 1966 1967 » (percent)
$6,116 $6,511 $6,435 -1.2
908 , 912 —-22.9
1,332 1,391 1,443 +3.7
2,754 2,744 2,824 +2.9
1,122 1,193 1,256 +5.3
172,725 191,798 196,613 +2.5
12,648 13,752 14,511 +5.5
5,381 5,839 6,028 +3.2
5,713 5,965 5,857 -1.8
14,735 16,148 15,194 -5.9
564,336 620,760 652,867 +5.2

r Revised. p Preliminary.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 48,
No. 7, July 1968, p. 23.
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Table 41.—Direct private investment of U.S. companies in foreign petroleum
industries, 1966 »

(Million dollars; net inflows to the United States (—)

Petroleum All industries

Book Undis- Book Undis-

value Net tributed Book  value Net tributed Book
begin- capital earn- value begin- capital earn- value

ning of out- ingsof endof ningof out- ingsof endof
year flows subsid- year year flows subsid- year

iaries iaries

Canada. - - oo 3,356 155 89 3,606 15,223 1,087 539 16,840
Latin American Republics, all 3,034 —67 -5 2,959 9,391 162 299 9,854
Other Western Hemisphere._ _ 512 32 8 579 1,445 114 41 1,619
Burope.._ -« ccoooccoeoo- 3,427 634 -77 3,977 13,985 1,805 434 16,200
riea_______. 70 17 1,108 1,918 89 75 2,078
Middle East.__ 112 12 1,560 1,536 121 13 1,671
Far East_.___ ] -8 18 907 2,083 85 98 2,219
Oceania________ - 12 10 521 1,813 150 97 2,064
International ! —64 28 1,047 1,985 -7 121 2,016
Total 2, . ... 15,298 876 100 16,264 49,328 3,543 1,716 54,562

» Preliminary
1 Comprised of international trading and shipping companies.
2 Data may not add to total due to rounding.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47,
No. 9, September 1967, pp. 42-43.

Table 42.—Direct private investments of the United States in foreign mining and smelting
industries in 1966 »

(Millions)
Mining and smelting
Undis-
Net tributed
Value capital  earnings Earnings! Income?
outflow of sub-
sidiaries
Canada. _ . e $1,942 $121 $67 $191 $120
Latin America, total___ - 1,117 —24 28 263 234
Mexico________. - 108 -6 11 19 7
Panama._ _ - 19 Cciem cccccce mmmmmam mmmmo=e
Brazil _____ - 58 ® ® ) ®
Chil - 494 —-14 -1 98 98
Peru.. - 262 -9 8 99 92
Europe....__- - 54 1 -1 10 11
Africa, total . _ __________.____ 369 —4 19 78
South Africa, Republic of 73 *) 9 45 33
East 37 O] 3 4 1
249 75 12 18 6
249 76 12 18 6
367 52 3 96 93
4,135 220 130 660 524

P Preliminary. .

1 Earnings is the sum of the U.S. share in net earnin%: of subsidiaries and branch profits.

2 Income is the sum of dividends, interest, and branch profits.

s Combined with other industries in source reference.

4 Less than )4 unit. A

54A1l other countries” includes other Western Hemisphere, Middle East, and International.

¢ Excludes Communist countries.

7 Data may not add to total due to rounding.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47,
No. 9, September 1967, pp. 42—43.
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Table 43.—Expenditures for new plant and equipment by firms in mining and selected
mineral manufacturing industries

(Billions)
Industry 1965 1966 1967
Minisf U PN $1.30 $1.47 $1.42
Manufacturing:

1 iron and steel_ _____________ 1.93 2.17 2.81
Primary nonferrous metals_.________ .68 .86 .90
Stone, clay and glass products .78 91 .78
Chemical and allied products_________ 2.59 2.99 2.88
Petroleum and coal products 3.82 4.42 4.65

All manufaeturing___________________________________ """ 22.45 26.99 26.69

1 Including fuels.
Source: U.S. Department of Commerce, Office of Business Economiecs. Survey of Current Business, June
1967, v. 47, No. 6, p. 10; June 1968, v. 48, No. 6, p. 10.



Table 44.—Sources of funds of direct foreign investment by United States mining and smelting industries

(Millions)
Net income Funds from Funds obtained Depreciation Total sources
A United States abroad 1 and depletion
rea
1963 1964 1965 1963 1964 1965 - 1968 1964 1965 1963 1964 1965 1963 1964 1965
$308 9320 $-—24 $14 $32 $70 $66 $90 $114 $116 §122  $847 $604 $664
278 301 14 -2 -381 15 33 22 101 98 107 364 837 899
3 7 7 2 1 -1 (©) 6 2 5 5 12 10 19
n 110 44 32 122 18 89 158 22 50 44 152 242 434
660 738 41 -24 124 102 188 276 239 269 278 875 1,093 1,416

1 Includes miscellaneous sources,
3 Less than 4 unit.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47, No. 1, January 1967, p. 28.
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Table 45.—~Uses of funds for direct foreign investment by United States mining and
smelting industries

(Millions)

Property, plant and Inventories Receivables
Area equipment

1962 1964 1965 1963 1964 1965 1963 1964 1965

Canada. .. ..__.._._.__ $220 $265 $—12 $-15 $54 $19 $39 $24
Latin America - 09 123 160 5 9 30 10 11 12
Europe.____ 5 3 5 -1 1 3 1 2 2
Other areas__ . _._.._....__ 117 252 5 18 13 15 21 15

Total 463 682 -3 13 100 45 73 53

Other assets ! Income paid out Total uses
1963 1964 1965 1963 1964 1965 1963 1964 1965
$60 $96 $57 $85 $164 $164 $347 $504 $564
24 364

16 22 224 170 175 337 399
()] ©] 1 7 4 8 12 10 19
5 36 64 38 50 90 152 242 434

81 156 144 364 388 437 875 1,093 1,416

1 Includes miscellaneous uses.
2 Less than 4 unit.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47,
_ No. 1, January 1967, p. 28. :

Table 46.~Annual average profit rates on shareholders equity, after taxes, and total
dividends, selected mineral manufacturing corporations

Annual profit rate (percent) Total dividends (millions)

Industry Change Change
1966 1967 from 1966 1967 from 1966
1966 (percent)
All manufacturing L _ .. .. ______________ 13.5 11.7 -~1.8 $12,958 $13,262 +2.3
Primary metals. ____________ 12.0 9.0 -3.0 ,114 ,18 +2.1
Primary iron and steel 10.3 7.7 —2.6 02 616 +2.3
Primary nonferrous metals_.. .. __ .- 14.8 11.0 —3.8 511 520 +1.8
Stone, clay.and glass products - 9.9 8.2 -1.7 63 354 —-2.5
Chemicals and allied produets_._.._._.____. 15.1 13.1 -2.0 1,71 1,783 +0.9
Petroleumrefining and related industries. ... 12.4 12.5 +0.1 22,442 2,6 +8.9
Petroleum refining..____ [P 12.4 12.5 +0.1 22,430 2,654 +9.2
1 Except newspapers.
2 Corrected figure. :

Source: Federal Trade Commission, Securities and Exchange Commission. Quarterly Financial Report for
Manufacturing Corporations, 1st Quarter and 4th Quarter 1967, tables 4, 8.

Table 47.—Industrial and commercial failures and liabilities in mining and manufacturing

Industry 1965 1966 1967
Mining: 1
Number of failures_ . _______________________________ 84 13 71
Current liabilities ... __.___.__._____.__ thousands. . $14,556 $15,740 $24,576
Manufacturing:
Number of failures_ .. ______________________________ 2,013 1,779 1,761
Current liabilities________________________ ‘thousands_ _ $335,768 $337,121 $301,293

All industrial and commercial industries:
Number of failures. _ . ____._______________________._ 13,514 13,061 12,364
Current liabilities_. ... _________________ thousands_. $1,321,666 $1,385,659 $1,265,227

1 Including fuels.
Source: Dun and Bradstreet, Inc., Business Economics Department. Quarterly Failure Report, Detailed

Divisions of Industry, Fourth Quarter 1967, February 9, 1968, 4 pp. Business Economics, Monthly Failures,
K-9, No. 12, January 20, 1968, 4 pp.
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Table 48.—Estimated gross proceeds of new corporate securities offered for cash in 1967 1

Total corporate Manufacturing Extractive 2
Type of security

Millions Percent Millions Percent Millions Percent

Bonds._ ... $21,954 88.5 $9,894 89.5 $406 69.0
Preferred stock____ I 885 3.5 231 2.1 7 1.2
Common, stoek_ - _ . ____________ 1,960 8.0 933 8.4 175 29.8

Total . . ___ 24,799 100.0 11,058 100.0 588 100.0

1 Substantially all new issues of securities for cash sale in the United States in amounts over $100,000 and
with terms of maturity of more than 1 year are covered in these data.
2 Including fuels.

Source: U.S. Securities and Exchange Commission. Statistical Bulletin, v. 17, No. 4, p. 12.

Table 49.—Plant and equipment expenditures of foreign affiliates of U.S. companies by
area and industry

(Millions)
1965 r 1966 ¢ 1967 1
Area and country Mining Manu- Mining Manu- Mining Manu-
and Petroleum factur- and Petroleum factur- and Petroleum factur-
smelting ing smelting ing smelting ing
Canada_________ $228 $503 $952 $315 $611 $1,203 $363 $650 $1,142
Latin America._. 160 307 448 229 268 438 284 38 586
Europe_.___._..___ 4 603 1,877 6 778 2,260 6 1,140 2,574
All other areas__. 252 857 622 257 901 725 295 1,210 766
Total2____ 645 2,270 3,899 807 2,558 4,626 948 3,381 5,067
r Revised.

1 Estimated on the basis of company projections.
2 Details may not add to total because of rounding.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47,
No. 10, October 1967, p. 17.

Table 50.— Value of foreign direct investments in the United States

(Millions)
Industry 1962 1963 1964 1965 1966 »
Total . el $7 612 $7,944 $8,363 $8,797 $9,054

_____________________________________ 1,419 1,513 1,612 1,710 1,740

P Preliminary.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 46,
No. 9, September 1967, p. 51.
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Table 51.—Rail and water transportation of selected minerals and mineral energy products
in the United States

(Thousand short tons)

Raijl 2 Water 2
Change Change
Products from from
1965 1966 1965 1965 1966 1965
(per- (per-
cent) cent)
Metals and minerals except fuels:
Iron ore and concentrates. __ ___________ 97,029 107,335 +10.6 66,247 72,364 +9.2
Iron and steel scrap. 26,991 27,396 +1.5 1,365 1,499 +49.8
Pigiron_.____________________________ 3,943 4,095 +3.9 850 880 +3.5
Iron and steel ingot, plate, bars, rods,
tubing, and other primary products____ 53,729 53,671 —0.1 8,377 7,800 —6.9
Bauxite and other aluminum ores and
concentrates_ _______________________ 3,978 4,490 +12.9 2,518 825 —67.2
Other nonferrous ores and concentrates. _ 17,592 17,221 -2, 1,541 +76.7
Nonferrous metals and alloys_ __ ________ 8,470 , +17.1 800 870 +8.8
Nonferrous metal serap_____ - 2,296 2,368 --38.1 54 47 —-13.0
Slag. o ___ - 2,462 2,295 —6.8 484 639 +32.0
Sand and gravel..._________ - 62,094 60,002 —3.4 58,721 58,670 —0.1
Stone, crushed and broken__________ - 67,699 65,217 —3.7 10,359 11,384 +9.9
Limestone flux, and calcareous stone_____  ____.___ ____.___ ____._ 30,299 34,463 +413.7
Cement, building._________________ 26,001 26,383 +1.5 8,950 9,124 41.9
Phosphate rock 81,265 31,601 +41.1 3,732 4,144 -+11.0
Clays, ceramic and refractory materials._ _ 4,411 . -17.8 2,132 2,32; +—|ég.g
ur, dry . - .. _ .
Sulfur, liquid .- 227770 4,004 3,511 -12.3 {7,061 7,939 +12.4
Gypsum and plaster rock_______________ 730 707 -—-3.2 844 907 +7.5
Other nonmetallic minerals except fuels_ _ 5,875 5,474 —6.8 4,877 4,393  -9.9
Fertilizer and fertilizer materials_ _______ 12,530 15,289 +422.0 2,819 3,018 +30.1
Total. .. 431,099 440,623 2.2 211,155 223,252 +45.7
Mineéal ianergy resources and related products: .
oal:
Anthracite._______________________ 10,423 8,815 —15.4 339 181 —46.6
Bituminous and lignite_ _ - 352,597 867,506 +4.2 156,645 161,894 +43.4
Coke __.__________________ - 366 382 +4.4 465 528 +13.5
g;,h'ud]?l petroleum_ - 648 631 -—2.6 gg, 223 33'82:41) +12.1
asoline.._______ , 4 —4.
Jet fuel__ } 3,853 3,458 -10.3 {10,025 10,784 +17.6
erosine. . ____ - 239 291 +421.8 8,655 7,971 —-7.9
Distillate fuel oil . - 2,257 1,910 -—15.4 71,581 72,399 +1.1
Residual fuel oil_._____ - 3,929 4,041 42,9 42,932 43,328 +40.9
Asphalt, tar, and pitches_ ______________ 3,259 3,205 -1.7 7,657 7,202 —6.0
Liquefied petroleum gases and coal gases_ 5,312 5,714 +8.7 1,179 1,029 —-12.7
Other petroleum and coal products 3. ____ 9,476 9,515 +0.4 9,034 10,809 +19.6
Total . _____ . __ 392,359 405,528 +3.4 481,035 495,414 +3.0
Total mineral produets_______________ 823,458 846,151 +2.7 692,190 718,666 3.8
Grand total, all commodities__________ 1,386,090 1,447,852 4.5 829,169 862,725 +4.0
Mineral products, percent of grand total:
Metals and minerals, except fuels._._____ 31.1 30,4 -0.7 25.5 25.9 +40.4
Mineral energy resources and related 28.3 28,0 -—0.3 58.0 57.4 —0.6
products_________________________
Total mineral produets.______________ 59.4 58.4 -—-1.0 83.5 83.3 —0.2

1 Revenue freight originated on respondent’s road and terminated on line by originating carrier or delivered
to connecting rail carrier.

2 Domestic traffic—includes all commercial movements between points in the United States, Puerto Rico,
and the Virgin Islands.

3 Includes lubricants, naphtha and other petroleum solvents, and miscellaneous petroleum and coal produects.

S_ource:. Interstate Commerce Commission, Bureau of Accounts. Freight Commodity Statistics, Class I
Railroadsin the United States for the years ended December 31, 1965 and 1966. Statements 67100 and 68100.
Department of the Army Corps of Engineers. Waterborne Commerce of the United States, Part 5, National
Summaries, calendar years 1965 and 1966, table 2.
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Table 52.—Percentage distribution of mine shipments of bituminous coal and lignite by
method of shipment and mines use

Method of shipment for mines

Year Shipped by Shipped by Trucked to
rail and water and final Used at Total
trucked to  trucked to destination  mines? production

rail water
72.8 11.4 13.0 2.8 100.0
72.8 11.0 13.3 2.9 100.0
7.7 12.2 18.5 2.6 100.0
72.6 11.8 13.38 2.8 100.0
72.5 11.6 12.6 3.3 00.

used by mine employees,

1 Includes coal used at mine for power and heat, made into behive coke at mine, e
or pipeline.

used for all other purposes at mine, and transported from mine to point of use by conveyor, tram,

Table 53.—Miles of utility gas main by type of gas and by type of main !

Type of gas and type of main 1962 1963 1964 1965 1966
All types:
Field and gathering_________ - ___-_ 58,680 60,720 61,010 62,110 63,330
Transmission __.-._ 196,380 200,940 205,400 211,360 217,100
Distribution._ _ . _ .o 428,170 448,280 469,810 494, 520 519,610
Total . e 683,230 709,940 736,220 767,990 800,040
Natural gas:
Field and gathering____ - __ .. __._- 58,680 60,720 61,010 62,110 63,330
Transmission - 194,970 200,020 204,730 210,780 216,530
Distribution. - - - 409,910 433,620 458,770 484,260 509,840
Total . o meeaeaem 663, 560 694,360 724,510 757,150 789,700
Manufactured gas:
Field and gathering. . oo _ ciccmas  memc—occe mmmmmseoo cmmemoss ee—eeeeee
“Transmission — 20 (2) 2 10
Distribution . . . oo eeoaaao 1,480 1,49 1,460 1,420 1,180
Total . _ - e 1,500 1,490 1,460 1,430 1,180
Mixed gas:
Field and gathering. .o oo ooo ocioas mmmmcsss mmemmmoos mmmmmooos —eoeooos
Transmission - 1,380 920 670 570 570
Distribution._ - _ .- 15,080 11,890 8,310 7,810 7,800
Total _ oo 16,460 12,810 8,980 8,380 8,370
Liquefied petroleum gas:
Field and gathering_ __ . . mmmccccer cmemmmee mmemmmes oo
‘Transmission - 10 o eccce memmmmmme mmmmmm—e=
Distribution._ _ - 1,700 1,280 1,270 1,030 790
Total . e 1,710 1,280 1,270 1,030 790

1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of end of

each year.
2 Less than 5 miles.

Source: American Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry in 1966.
New York, 1967, p. 57. For earlier years see Historical Statistics of the Gas Industry.

Table 54.—Petroleum pipelines, selected years

(Miles)
Trunklines Gathering
Year lines Total

Crude Products

75,228 27,236 68,040 170,504
78,594 36,420 73,526 188, 540
70,317 44,483 75,182 189,982
70,355 53,200 76,988 200,543
72,383 61,443 77,041 210,867
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Table 55.—~Research and development activity

Funds expended (million dollars)
Company Federal Government
1965 1966 1965 1966 » 1965 1966 »

Total

Petroleum refining and extraction__________ 434 441 364 385 69 56

Percent of all industries__________ 3.1 . 5.6 5.3 0.9 0.7

Chemicals and allied products._ - 1,390 1,515 1,198 1,824 191 191

Percent of all industries. ______ - .8 9.7 18.6 18.3 2.5 2.3

All industries__ . _______________________ 14,185 15,541 6,445 7,254 7,740 8,287
P Preliminary.

Source: National Science Foundation. Reviews of Data on Science Resources, No. 12, January 1968, table 2.

Table 56.—~Federal obligated funds for metallurgy and material research

(Thousands)
Fiscal year 1967 ¢ Fiscal year 1968 ¢
Federal agency Basic Applied Total Basic  Applied Total
research research research research research research
Department of Defense_ ___ _.______.__.___.___ $17,334 $69,293 $86,627 $17,247 $71,254 $88,501
Atomic Energy Commission_ _______________ 11,623 13,674 25,297 12,179 14,022 26,201
National Aeronautics and Space Administra-
tlon .. 13,372 5,324 18,696 14,048 7,623 21,671
Bureau of Mines_. __.__________ e memmeem 6,660 6,660 _______ 6,099 6,099
National Science Foundation___ -- 2,566 _______ 2,565 2,619 _______ 2,619
Department of Agriculture____ _— 349 1,772 2,121 371 1,660 2,031
Department of Commerce. __ —— 756 895 1,651 760 942 1,702
Other. .. ... 1,287 484 1,771 1,109 1,090 2,199
Total. . oo 47,286 98,102 145,388 48,333 102,690 151,023
e Estimated.

Source: National Science Foundation. Federal Funds for Research, Development, and other Scientific
Activities. NSF 67-19, v. 16, August 1967, pp. 136, 137, 145, 158, 154, 165, 176, 177.

Table 57.—Bureau of Mines obligations for mining and mineral research and development

(Thousands)
Fiscal year Applied Basic Development Total

research research
1964 e $18,905 $4,138 $2,550 $25,593
1965__ 19,733 4,355 3,118 27,206
20,836 4,636 3,390 28,862
23,148 4,841 4,423 32,412
24,356 4,945 5,175 34,476

Table 58.—Bureau of Mines obligations for total research, by field of science

(Thousands)
Fiscal year
1966 1967 1968

Engineering sciences_ - _____________________________ $16,594 $19,043 $20,147
Physical sciences. . ____ - ,011 6,864 ,
Mathematical sciences. _ _ - 867 597
Environmental seiences 1. _.______________________T7°T 1,485 1,491

Total research._ . ______________________________ $25,472 $27,989 $29,300

e Estimate.

1 Included in physical sciences category prior to 1967,
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Table 59.—Summary of government inventories of strategic and critical materials,
December 31, 1967

Acquisition cost Market vatue !
Total inventories:
National stockpile_._______.______________________ $4, 388,825,700 $4,534, 725,700
Supplemental stockpile__ 1, 449,253,200 1,416,223,200
Defense Production Act________ 1,009,466,200 599, 668,400
Commodity Credit Corporation 11,067,300 14,182,700
Totalonhand._________________________________ 6,858,612,400 6,564 ,800,000
Onorder- ... ________ 13,843,400 14,144,000
Inventories within objective:
Totalonhand________________________________. 3,100,420,800 3,183,703,300
Inventories excess to objectives:
Totalonhand_ ________________________________ 3,758,191, 600 3,381,096,700

1 Market values are computed from prices at which similar materials are being traded currently; or in the
absence of current trading, an estimate of the price which would prevail in commercial markets. The market
values are generally unadjusted for normal premiums and discounts relating to contained qualities. The market
values do not necessarily reflect the amount that would be realized at time of sale.

Source: Executive Office of the President, Office of Emergency Planning. Stockpile Report to the Congress,
July-December 1967, p. 2.
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Table 60.—U.S. Government stockpile disposal of mineral commodities, 1967

Sales commitments

Commodity
Quantity Sales value
National and supplemental stockpile inventories:
Aluminum________ L _____ short tons.__ 36,806 $18,072,383
Antimony . - _____ . do____ 78 48,495
Asbestos, amosite_..._ --do___. 350 60 600
Asbestos, croeidolite_ - .. _________________________________ do____ 150 28 500
Bauxite, refractory_ . _ __long calcined tons._ 48,500 1, 988,825
Bauxite, refractory._ -..-long dry tons_._ 16,597 700,508
Bismuth______________ T pounds.__ 64,500 258,075
Cadmium_________ o do____ 825,646 2,052,345
Chromium, metallurgiecal__ _.short dry tons__ 591,744 13,868,261
Colemanite_ ... _._____ -.-long dry tons._._ 67,506 3
Copper. .o ----short tons__ 150,000 114, 890 834
Diamond stones, industrial __ _____________________________ carets.__ 30,350 285,952
Fluorspar_________________ - .short dry tons__ 15,642 489 594
Graphite, Malagasy________________________ o _______ short tons__ 215 1(—4, 993)
Graphite, other than Ceylon and Malagasy_ ________._________ do__.. 246 34, 522
Lead ____ .. _do__._. 16,725 4,740,780
Magnesium________________ o eo___ do. 2,456 1,504,145
Manganese, metallurgical _.short dry tons__ 387,764 10, 272 8179
Miea. _ .o pounds__ 18,696 15,291
Molybdenum _____ do.... 2,886,607 3, 870 978
Nickel . _ e do____ 18,600,283 222 981,265
Platinum group metals:
Rhodium_ _ . troy ounces._ . 178 36,407
Rutheinum._ _________ .. do_._. 1,700 66,109
Quartz erystals___ e pounds.. _ 130,220 739,597
Rare earths. .. __ __short dry tons__ 319 131,446
Tale. oot _short tons__ 10 1,600
Tin.__ _-_long tons__ 6,139 21,202,568
ZANCo o e e short tons.__ 26,957 37,782,615
Total e e e 226,734,474
Defense Production Act (DPA) inventory:
Aluminum____________ L ______ short tons. . 8,946 4,662,306
Asbestos, chrysotile. ceemeodoo_ . 220 ,339
Cobalt___________ _pounds__ 6,031,978 10,131,819
Columbium__________ o ______ do-_.. 553,841 4,141,156
Manganese, metallurgical . --short dry tons__ 28,887 524,072
Nickel o e pounds.. . ___..____ 903,150
Titanium_______ o ___] short tons_ . 607 1,280,887
Tungsten_ . ____________________________ pounds-tungsten content.__ 6,444,590 15,870,301
Total . L et e 37,550,030
Federal Property Act Inventory:
Mereury._ . e flasks. . 7,108 3,485,135
Other:
MeTCUTY « o o e e e do_. 8,036 4,019,632
Silver 4 e (fine) troy ounces.. __._________ 21,510,666
Total . e e 25,530,298
Grand total___ e e 293,299,937

1 Includes credit adjustment for prior period.

2 Includes $3,645,181 which represents a price increase between date previous sales committed and delivered.

3 Includes AID sales of 7,337 short tons at a value of $2,115,622.

4 Represents that portion of the total proceeds in excess of the U.S. monetary value based on $1.2929 per
ounce; 43,151,860 ounces of silver were sold at an average price of $1.7913.

Source: Executive Office of the President, Office of Emergency Planning. Stockpile Report to the Congress,
January-June 1967, pp. 13-14, and July—-December 1967, pp. 13-14.
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Table 61.—United Nations indexes of world ! mineral industry production

(1963 =100)

Canada and  Latin Asia: Non-

the United America2? Eastand Europe* Communist
States Southeast 3 world 5

Extractive industries:
Metals:

1964 _ 106 105 103 106 107
1965 111 108 111 108 111
1966 117 115 113 104 114
1967:
First quarter._ - 112 NA 112 100 110
C( - 127 NA 120 107 120
Third quarter. - 110 NA 119 99 114
Fourth quarter_ - 97 NA 120 114 115
al Annual averag - 112 NA 118 105 115
oal:
1964 _ - 106 106 97 100 101
1965_ - 111 96 100 96 100
1966 . oo 114 106 103 90 97
1967:
First quarter. 114 NA 105 88 96
Second quarter. 117 NA 103 85 95
Third quarter..___. 111 NA 97 76 87
Fourth quarter.____ 116 NA 99 87 95
115 NA 102 84 93
102 105 117 110 106
105 106 127 120 111
- 111 105 136 127 119
1967:
First quarter_.________________ 115 NA 157 127 126
Second quarter_ - 112 NA 152 136 120
Third quarter..__ - 119 NA 166 187 127
Fourth quarter..___ - 119 NA 165 147 128
Annual average._ .. ... __.__._ 119 NA 160 137 125
Total extractives: .
1964 104 109 109 104 105
107 115 116 103 109
113 120 122 101 114
1967:
First quarter_____ ..o __.__ 114 NA 133 99 116
Second quarter_ 116 NA 136 101 116
Third quarter. .__ 119 NA 138 94 117
Fourth quarter____._ 116 NA 139 104 120
Annual average_ _ . __.___._____ 116 NA 136 100 117
Manufacturing industries: :
Base metals:
: 114 112 118 112 114
121 116 121 118 120
126 126 137 117 124
1967:
First quarter. _________________ 121 NA 157 119 125
Second quarter. 119 NA 164 121 126
Third quarter____ 111 NA 170 112 120
Fourth quarter__. 120 NA 175 124 129
Annual average.____.._______ 118 NA 166 119 125
Nonmetallic mineral products:
1964 _ .. 107 110 113 113 111
1965._ 114 115 119 115 115
1966 ___ .. 120 123 128 119 121
1967:
First quarter__________________ 107 NA 136 106 110
Second quarter._ - 119 NA 145 127 125
Third quarter...__ 125 NA 147 124 128
Fourth quarter____ 121 NA 156 124 127
118 NA 146 120 123
107 106 112 113 109
115 112 122 123 118
127 120 136 135 130
130 NA 148 143 135
Second quarter. 133 NA 151 145 139
Third quarter__ 133 NA 156 139 137
Fourth quarter_._. 137 NA 169 152 144
Annual average 133 NA 156 145 139

See footnotes at end of table.
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Table 61.—~United Nations indexes of world ! mineral industry production—Continued

(1963 =100)
Canada and Latin Asia: Non-
the United America? Eastand FEurope¢ Communist
States Southeast 3 world s
Manufacturing industries—Continued
Total manufacturing: 7
964 . .. 107 109 113 107 108
1965._ 116 116 119 112 115
}ggg ________________ 127 121 132 116 123
First quarter._ 127 NA 144 115 124
Second quarter. 128 NA 147 120 127
Third quarter. 126 NA 152 110 123
Fourth quarter_ 131 NA 160 125 131
Annual average___ 128 NA 151 118 126
Overall industrial production
19 - 107 109 113 107 108
116 115 119 112 115
126 120 131 116 123
126 NA 144 116 124
128 NA 146 119 126
126 NA 151 109 122
130 NA 1568 125 131
127 NA 150 117 126

NA Not available.

! Excludes a number of countries of the Middle East and Africa for which data are not available and for
which no estimate has been made, as well as all ist countries pt M 1i

2 Central and South America and the Caribbean Islands. )

3 Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, Japan, South Korea, Malaysia
(excluding Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Viet-Nam. .

4 All of Europe except Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania,
U.S.S.R., and Yugoslavia. .

5 Excludes European Communist countries listed in footnote 4, Asian Communist countries (mainland China,
North Korea, and North Viet-Nam) and a number of Non-Communist countries in Africa and the Middle East

as indicated in footnote 1. It should be noted that Mc lia, a C ist country is included. )
¢ Included in this table because of the importance of coal, petroleum, and their products in the mineral
industry; these data, however, take into account el ts of the chemical ind y not idered as a part of

the mineral industry elsewhere in this volume. . .
7 Aggregate of all manufacturing industries including food, beverages, tobacco, textiles, clothing, wood, wood
grodllllc‘tis, aper, paper products, and metal products as well as the three mineral-based manufacturing sectors
etailed above.
8 Includes all extractives and manufacturing sectors, as well as the electric power and manufactured gas
industries; excludes the construction industries.

Source: United Nations. Monthly Bulletin of Statistics. New York, May 1968, pp. x-xxi.



Table 62.—Comparisons of world and United States production and U.S. imports of principal minerals and mineral fuels in 1967

Totgl U.S. Total U.S

‘World production U.S. production U.S. imports pr tion production
(thousand percentage of  (percentage and imports and imports
Mineral short tons world of world (percentage (percentage
unless otherwise production production) of worl of worl
stated) p production production
1967) 1966) *
Mineral energy resources:
Crude petroleum._ .. _ i i. thousand barrels. . 12,889,705 25 7 32 33
Naturalgas.____._.___.___ __million cubic feet_. NA NA NA NA NA
Bituminous and lignite___ e c————— 8,002,581 18 O] 18 18
Anthracite. e 205,857 6 . 6 6
Nonmetals:
Asbestos._ e NA NA NA NA 25
Cement 2__ _thousand barrels_ _ 2,686,749 14 (1) 14 14
Diamond.._ . ---thousand carets. 42,388 ... 50 50 55
Feldspar.___ _thousand long tons.. _ 1,598 39 ) 39 84
Fluorspar_ 2,865 13 39 52 36
Gypsum._______________._ 22,084 42 21 63 30
Mica (including scrap)._. NA NA NA 73
Nitrogen, agricultural 2 3_ 81,700 81 5 36 38
Phosphaterock.._________ __thousand long tons._ . 86,969 46 [O) 46 45
Potash (K:0) equivalent)_ _ ____ . 16,861 20 17 37 36
Salt 2 e e 111,304 35 3 38 35
Sulfur, elemental_______ .. thousand long tons_._ 17,247 47 8 57 59
Metallic ores and concentrates:

AUXI e - e e thousand long tons__ 43,612 4 27 31 34
Chromite. . _ e 5,111 . ___ 11 11 17
Copper (content of ore and cONCENtrate) - - - c oo omee oo ccee oo 5,436 17 O] 17 24

TON OF€_ _ _ e _-thousand long tons._ _ 618,152 13 21 21
Lead (content or ore and concentrate)_ _ _ _ .. ______ oo _________ 3,1 10 5 15 12
Mercu?r ____________________________________ _-thousand 76-pound flasks._ _ 242 10 10 20 20
Molybdenum (content of ore and concentrate).._____________ thousand pounds. - 125,363 71 Q) 71 T2
Nickel (content of ore and concentrate) .. ___ . ____ . ________ 453 3 32 35 85
Platinum group (Pt, pd, ete.) . _..______ - --thousand troy ounces.. 3,154 O] 39 41 46
SilVer. e do__._ 261,600 12 (2 33 40
Titanium concentrates:

Ilmenite 4 e 2,960 32 7 39 40

Rutile s ________ ... 318 w 53 53 54
Tungsten concentrate (60 percent tungsten dioxide) 61,862 14 1 15 17
Zinc (content of ore and concentrate). . . __ oo 5,175 10 8 18 19

Metals, smelter basis:

Aluminume. e 8,285 39 6 46 48
Copper.... 5,848 14 10 25 30
Iron, pig.. NA NA NA NA 26
Lead ____________. 3,068 12 12 24 24
Magnesium..ae.u.. 202,608 48 b 68 46
Steel ingots and castings canmcenmne 588,485 24 2 26 53

Bee footnotes at end of table.
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Table 62.—Comparisons of world and United States production and U.S. imports of principal minerals and mineral fuels in 1967—Continued

Total U.S. Total U.8
World production U.S. production U.S. imports production production

(thousand percentage of  (percentage  and imports  and imports
Mineral short tons world of worls (percentage (percentage
unless otherwise production production) of worls of worl
stated) » producti production
1967) 1966) r
Metals, smelter basis—Continued
Do e e e ccemamemmmmecm—eme e e mcmcemoans thousand long tons.. 219,185 ) ) [©) )
Uranium oxide (U30s) 4. . short tons_ _ 17,458 48 7 55 61
ZANC o - - o o o e mmmm e m e —— e 4,233 17 5 22 28

r Revised. ? Preliminary. W Withheld to avoid disclosing company confidential data.
NA Not available. :

1 Less than }4 unit.

2 Including Puerto Rico.

3 Year ended June 30 of year stated (United Nations)

4+ World total exclusive of U.S.S.R.

Table 63.—Value of world trade in major mineral commodities 1 by region 2 and major commodity group
(Million dollars)

Mineral commodtities All commodities
Area and country ? Exports . Imports
Metal ores Metals: Mineral Total Metal ores Metals Mineral Total Exports Imports
and scrap fuels and scrap fuels
1963 total . _ . . e eeeemamaas 3,640 12,060 15,700 31,400 3,640 12,060 15,700 31,400 153,860 153,860
1964 total ___ --- 4,360 14,270 17,010 35,640 4,360 14,270 17,010 85,640 172,160 172,160
1966 total . . e cemmmmaeman 4,580 16,390 17,920 38,890 4,580 16,390 17,920 38,890 186,390 186,390
6:
Northern North America:
United States._ .. oo 420 1,160 980 2,560 1,010 2,910 2,230 6,150 30,000 24,580
Canada . - . oo 870 1,155 460 2,485 145 490 640 1,275 9,550 9,070
Total 8 e 1,290 2,815 1,440 5,045 1,155 3,400 2,870 7,425 39,550 83,650
Latin America_ el 760 921 2,700 4,381 52 785 670 1,507 11,660 10,410
Europe:
Non-Communist:
EEC 510 5,800 2,250 8,560 1,450 5,180 5,150 11,730 52,630 51,020
340 2,430 540 3,310 650 *2,690 2,970 6,310 27,990 30,930
70 300 80 450 90 40 760 1,690 5,680 9,690

09
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Subtotal . ... 920 8,530 2,870 12,820 2,190 8,660 8,880 19,730 86,300 91,640
Communist_ - .o 455 2,180 2,300 4,885 500 1,835 1,280 3,615 20,910 19,650
Total 3 oo 1,875 10,660 5,170 17,205 2,690 10,495 10,160 23,345 107,210 111,290
Africa:
Republic of South Afriea_________________.__ *) [©) 54 554 6 134 130 270 1,680 2,250
Other. . e 395 61,030 1,980 58,405 3 434 485 922 8,380 8,150
Total 8 oo 5395 51,030 2,034 53,459 9 568 615 1,192 10,060 10,400
Near Bast__ . O] * 5,960 55,960 1 385 375 711 7,180 5,050
South Asia and Far East: i
Japan. e O] 1,410 32 51,442 850 460 1,460 2,770 9,780 8,080
Other non-Communist_ ... ______._____._ 415 421 650 1,486 53 910 970 1,933 9,750 14,220
Subtotal - ___ .. 5415 1,831 682 52,928 903 1,370 2,430 4,703 19,530 22,300
Communist.__ ... .. “ 145 29 5174 3 291 57 351 2,220 2,300
Total 5415 1,976 711 53,102 906 1,661 2,487 5,054 21,750 24,600
Australia and New Zealand__ *) 280 115 5395 4 188 295 487 ,140 ,
Rest of world - 2656 .. __. 920 1,185 6 117 940 1,063 1,990 2,950
Not reported 3___ .. 340 378 . 718 17 11 638 666 _________ 1,350
Grand total, 1966_ _ _ ________________________ 4,840 17,560 19,050 41,450 4,840 17,560 19,050 41,450 203,480 203,480

1 Commodities included are as follows: SITC (Standard International Trade Classification) categories: 1) Division 28—Metal ores and scrap; Section 3—Maineral Fuels,

lubricants and related materials; Division 67—Iron and steel; Division 68—Nonferrous metals.

2 Regional groupings generally conform to United Nations practice; modifications and special aspects of classification scheme are as follows: 1) Latin America includes
Mexico, Central America and South America, but excludes Caribbean islands; 2) EEC consists of Belgium, France, West Germany, Italy, Luxembourg and The Netherlands;
8) EFTA consists of Austria, Denmark, Norway, Portugal, Sweden, Switzerland and the United Kingdom; 4) Other non-Communist Europe consists of Finland, Greece, Ice-
land, Ireland and Spain as well as Yugoslavia (a Ccmmunist country) and Turkey (a Near-Eastern country); 5) Communist Europe includes Albania, Bulgaria,
Czechoslovakia, Hungary, Poland, Rumania and the U.8.8.R.; 6) Other Africa corresponds to the United Nations category “Developing Africa’; 7) Near East corre-
sponds to the United Nations category ‘“Western Asia’; 8) Other non-Communist South Asia and Far East corresponds to the United Nations category “Other developing
Asia”’; 9) Communist Far East consists of China (Mainland), North Korea, Mongolia and North Viet-Nam; 10) Rest of world is taken directly from source and reportedly con-

sists mainly of Caribbean and Pacific islands; 11) Not reported is derived by subtracting all listed figures from reported totals.

3 Data not reported in source, but derived from data therein.
4 Not listed separately, presumably included under “Not reported.”

5 Partial total, exclusions indicated by footnotes 4 and 6 applied to detail.
¢ Nonferrous metals only; iron and steel presumably included under “Not reported.”

Sources: United Nations. Monthly Bulletin of Statistics. March 1968, pp. xviii—xix and xxiv-xxv, and May 1968, pp. xxv-xxvi and xxviii-xxxiii.
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Table 64.—Direction of trade in major mineral commodities ! in 1966
(Million dollars)

Destinations 2

Sources 2 Northern North America Non-Communist Europe
Latin C ist Near
United Canada  Total 3  America EEC EFTA Other 3 Total Europe East
States
Northern North America:
United States___ . ___ ... XX 619 619 378 573 203 70 846 6 28
Canada. . ____ o 1,565 XX 1,565 49 145 517 20 682 3 3
Total 3 oo 1,565 619 2,184 427 718 720 90 1,528 9 31
Latin America_ - .. ______________________ . ... _______ 1,622 231 1,853 843 560 509 63 1,132 45 2
Europe:
Non-Communist:
EEC 628 68 696 194 4,395 1,588 442 6,425 222 169
320 72 392 2 1,065 928 257 2,250 168 67
34 1 35 5 180 9 21 295 75 5
Subtotal . __ _______ ... 982 139 41,121 271 5,640 2,610 720 8,970 465 241
Communist_ ... ________ 43 8 51 158 491 417 366 1,274 2,910 46
Total 8___ ... 1,025 147 1,172 429 6,131 3,027 1,086 10,244 3,375 287
Africa:
Republic of South Africa 5___________________________ 1 1 . 3 1 1 > S
er O e 169 30 199 28 2,020 727 108 2,855 32 5
Total 8 7____ .. 170 30 200 28 2,023 728 109 2,860 32 5
Near East 5 _______ ... 270 90 360 105 1,780 950 260 2,990 ________ 330
South Asia and Far East:
Japan 8_ . 606 35 641 94 45 13 18 76 41 34
Other non-Communist_ _____________________________ 183 12 195 11 148 51 15 214 33 12
Subtotal 8 % ________ . 789 47 836 105 193 64 33 290 74 46
Communist Far Bast 8_ _____________________________ ______ ________ __.__... 2 18 4 1 23 51 _..._
Total 810 __________ ... 789 47 836 107 211 68 34 318 125 46
Australia and New Zealand 8. 43 4 47 2 30 58 7 95 1
Rest of world "' ____________ - 520 110 630 61 88 159 22 269 ________ 3
Not reported 3____ __ .. 146 ________ 146 15 189 91 19 299 28 7

Grand total 12________________________.______ ___. 6,150 41,276 47,425 1,507 11,730 6,310 1,690 19,730 8,615 711
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Table 64.—Direction of trade in major mineral commodities ! in 1966—Continued

Destinations 2

South Asia and non-

Africa Communist Far East
Sources 2 Com- Australia Rest Not Grand
Republic munist and o reported 3  total
of Other  Total 3 Japan Other  Total 3 Far New world
South East Zealand
Africa
Northern North America:
United States 21 52 73 366 197 563 _______ 26 27T . 42,560
Canada___.. 16 4 20 113 22 135 17 4 6 2,485
Total 3____ 37 56 93 479 219 698 1 43 31 6 45,045
Latin America.__.___.. 1 4 5 210 13 223 9 3 760 6 4,381
Europe:
Non-Communist:
EEC.__ 23 269 292 26 145 171 101 8 29 253 8,560
EFTA 42 68 110 34 85 119 30 63 34 5 3,310
Other 8 ___ e amme- 10 10 5 17 22 . el - 3 450
Subtotal . - - 464 347 4411 65 247 312 131 1 63 4264 12,320
Communist. - - 70 70 166 90 256 98 . . 27 4,885
Total 8. _ e 64 417 481 231 337 568 224 71 63 291 17,205
Africa:
Republic of South Africa 5. - XX 26 26 2 1 . J U 19 54
Other6_________ - - 56 87 143 108 5 113 3 1 3 63 3,445
Total 37 - 56 113 169 110 6 116 3 1 3 82 3,499
Near East 5 ______ .. - 92 220 312 990 395 1,385 _______ 185 60 233 5,960
South Asia and Far East:
Japan 8___________ - 8 30 38 XX 367 367 113 39 5 .. 41,442
Other non-Communi - 2 14 16 417 457 874 _ ... 83 48 .- 1,486
Subtotal 8 o________ - 10 44 54 417 824 1,241 113 122 63 .. 42,928
Communist Far East 8________________________._. __... 8 8 55 36 91 NA . cmciiii oo 4174
10 52 62 472 860 1,882 118 122 58 ... 3,102
2 2 4 94 61 1565 2 62 21 6 395
3 20 23 48 29 [ (T 3 76 43 1,186
b 38 43 136 18 8 ——uua 4678
Grand total . oeenii i 270 922 71,192 2,770 1,933 4,708 4861 4487 41,063 1666 41,460
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Table 64 footnotes

NA Not available. XX Not applicable.

1 Commodities included are detailed in footnote 1, table 63.

2 Regional groupings are defined in footnote 2, table 63.

3 Data not reported in source, but derived from data therein.

4 Detail adds to slightly more than reported total apparently because of rounding.

5 Value of mineral fuel exports only; value of: 1) metal ores and scrap, 2) iron and steel, and 3) nonferrous metals presumably included under “Not reported’”
¢ Value of: 1) mineral fuels, 2) metal ores and scrap, and 3) nonferrous metals; value of iron and steel presumably included under ‘‘Not reported.”

7 Total incomplete; see footnotes 4 and 5 on Republic of South Africa and Other Africa, respectively.

8 Value of: 1) mineral fuels, 2) iron and steel, and 3) nonferrous metals; value of metal ores and scrap presumably included under ‘‘Not reported.”

9 Total incomplete; see footnote 7 on Japan.

10 Total incomplete; see footnote 7 on Japan and Communist Far East.

11 Value of: 1) iron and steel, and 2) nonferrous metals; value.of: 1). metal ores and scrap, and 2) mineral fuels presumably included under “Not reported.”
12 Total as reported in source. '

Sources: United Nations. Monthly Bulletin of Statistics. March 1968, pp. xxiv—xxv, dnd May 1968, pp. xxv—xxvi and xxviii-xxxiii.
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Table 65.—Estimated world ! consumption of major nonferrous metals

Metal 1963 1964 1965 1966 1967
Aluminum 2_______________ thousand metric tons__ 5,319 5,834 6,496 r 7,044 7,333
Copper 3. . o e o____ 5,401 r 5,921 r6,121 r 6,442 6,072
Lead ¢ ool do___. 2,658 2,783 2,794 r 2,946 3,029
Tin 5. .. thousand long tons._. 162 r 168 r 165 r 166 166
ZineS__ _ o ____ thousand metric tons__ 3,466 3,864 3,995 4,056 3,983

r Revised.

t In general, major consuming countries only have been included; sum of consumption by excluding minor
consumers may be significant; data included for Communist countries (excluding Yugoslavia) are listed as
conjectural in source.

2 Partial, according to source, but apparently includes secondary metal.

3 Primary and secondary refined.

4 Chiefly primary, may include some secondary.

s Primary only. As reported by the International Tin Council. Non-Communist countries excluded except
for Yugoslavia.

¢ Primary and secondary slab.

Source: Yearbook of the American Bureau of Metal Statistics (Forty-Seventh Annual Issue for the year
1967) New York, 19€8, 148 pp.

Table 66.—Indexes of ocean freight rates

(1963-100)
London Trip charter
tanker
brokers West Germany Nether- Norway
panel lands
Dry cargo Tankers (general) Dry cargo Tankers!?
1964 . e 93 101 90 114 100 92
90 110 90 114 112 90
89 100 84 100 97 84
Pirst quarter._...___.._.___ NA 91 66 183 92 67
Second quarter.. - NA 102 181 182 101 198
Third quarter.__ - NA 111 246 NA 116 260
Fourth quarter_.___ o NA 117 152 NA 114 146
Annual average. .. . _..__ 78 102 154 NA 104 155
Trip charter, United Kingdom Time charter

Fertilizer Norway United
General Coal trade Ore trade trade (dry cargo) Kingdom

(dry cargo)

103 96 103 112 112 114

116 105 120 136 126 128

104 88 94 128 113 126

1967: 2

First quarter__ ... .. ___.___ 97 80 72 146 102 113
Second quarter. . 104 92 NA 3244 103 116
Third quarter___ 115 116 4120 4242 131 140
Fourth quarter..._ 134 111 NA 239 126 132
Annual average 111 95 85 186 113 124

NA Not available.

1 Actual quarterly average.

2 Except as noted, quarterly figures are those for the last month in the quarter.
3 June not available, July used instead.

4 September not available, October used instead.
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Table 67.—Mineral commodity export price indexes !

(1963 =100)

Year and quarter Metal ores Fuels Total
1964 e 108 100 102
1965____ 114 101 104
115 101 104
January to March 108 101 103
Avpril to June______ 107 100 102
July to September 108 101 102
October to December_ __ - . 111 101 103
Annual average_____________________________________ " 109 101 103

! United Nations. Monthly Bulletin of Statistics. June 1968, special table C II, p. xvii.
2 Derived from 1966 quarterly averages, Annual figures for 1966 erroneously reported.

Table 68.—Analysis of export price indexes !
(1963 =100)

Developed areas Less-developed areas

Year and quarter
Total Nonferrous Total Nonferrous
minerals base metals minerals base metals

105 116 102 124

106 129 103 146

107 144 108 177

January to March______________ 105 138 102 162
April to June._____ 103 130 102 146
July to September_____ 104 131 102 148
October to December .. 106 143 102 168
Annual average___________ - 105 135 102 156

! United Nations. Monthly Bulletin of Statistics. June 1968, special table C ITI, p. xvii.



Technologic Trends

in the Mineral Industries
(Metals and Nonmetals

Except Fuels)

By John L. Morning*

Great strides have been made in min-
ing practices, mining equipment, and
mining technology in the past 20 years.
Mining equipment has greatly increased
in size and complexity to handle the
higher volume of materials necessary to
relieve the ever-increasing demand for
mineral products. With the advent of the
space age and the development of new
technologies, such as sophisticated auto-
mation, closed-circuit television, com-
puters, and lasers, companies have
turned to these advanced technologies to
reduce costs. v

In 1967, larger equipment was being
developed to do work more easily, faster,
and more economically.? Interest con-
tinued in the use and development of
mobile tunnel-boring and raise-boring
machines. It has been predicted that in
10 years, tunnel-borers will be used for
80 percent of all tunnels driven in the
United States.®

Nuclear mining and bacterial leaching
are new techniques that hold promise
for future development of low-grade de-
posits that cannot be mined by conven-
tional methods.*

In open-pit mining the evolution of
larger cost-cutting equipment continued.
Improved rotary drills were no longer

restricted to soft formations and were
replacing jet piercers and percussion
machines in some applications. Shovels
of 15 to 30 cubic yards were under de-
velopment .as front-end loaders made a
move to replace smaller shovels and may
soon challenge large ones. Along with
the development of large shovels, haul-
age units with engines of 1,000 to 1,300
horsepower, were under test.® Worldwide

1 Commodity specialist, Division of Mineral
Studies.

2 Tobic, Raymond L. Underground Mining.
Min. Cong. J. V. 54, No. 2, February 1967, pp.
143-154.

3 Robbins, R. J., and D. L. Anderson.
Machine-Bored Tunnel and Raises: Their Ap-
plications to Underground Mining. Min. Eng. V.
53, No. 7, July 1967, pp. 156-160.

4 Engineering and Mining Journal. Mining
In-situ By Nature’s Easy Way, V. 168, No.
10, October 1967, pp. 75-80.

Mining Engineering. Kennecott Proposes Nu-
clear Mining Experiments at Safford Deposit.
V. 53, No. 11, November 1967, pp. 66—67.

5 Atkins, J. T. Open-Pit Mining. Min. Cong.
J. V. 53, No. 2, February 1967, pp. 127-136.

Carthew, Douglas J. Open-Pit Planners Face
Complex Problems When Designing the Total
Mine Operation. Eng. and Min. J. V. 168, No.
9, September 1967, pp. 93-106.

Dotson, Jacy C. Open-Pit Developments. Min.
Eng., V. 53, No. 2, February 1967, pp. 85-88.

Herde, Roy S. Open-Pit Mining. Min. Cong.
J. V. 54, No. 2, February 1968, pp. 181-185.

Hurlbut, Steward W. Open-Pit Stripping and
Mining Moves on Rubber. World Mining, v.
3, No. 7, June 26, 1967, pp. 22-29.

Singhal, R. K. Some Recent Development
Trends for Surface Mining. Mining & Minerals
g:grl%x;eering. V. 8, No. 3, March 1967, pp.
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new mine developments and mine ex-
pansions continued at a high level.®

Paralleling the technological advance-
ments in borehole drills and earthmoving
equipment, an even greater technologic
trend has occurred in the use of explo-
sives in the minerals industry since 1956.7
The development of ammonium nitrate
and fuel oil as a blasting agent has
proven economical to the mining in-
dustry, particularly in open-pit mining.

Total material handled in the minerals
industry decreased for the first time since
1962, principally because of the copper
strike in the second half of the year.
Surface mines continued to dominate the
output of ore despite only a small in-
crease in output over the past 5 years.
Although metal mines decreased in num-
ber during the 5-year period, the trend
was toward higher output of ore for
those in operation.

The average value of principal min-
eral products and byproducts produced
continued to increase, although the indi-
cated annual growth rate for the past
5 wyears has been only 1 percent.
Average value of byproducts from metal
and nonmetal mines decreased from
1966 values. The ratio of ore to market-
able product continued to increase for
metal mines, indicating the constant de-
cline in grade of ore mined.

Exploration and development work
significantly increased for the year, pri-
marily because of the surge in uranium
activities. Rotary drilling was the most
popular method employed and accounted
for 53 percent of all exploration and
drilling activities.

The historical data of industrial ex-
plosives consumption, with emphasis on
explosives consumed by the minerals in-
dustry, indicates the shifting pattern of
usage brought about by technological
advances. Traditionally, the minerals in-
dustry accounts for over 70 percent of
the total industrial consumption of
explosives. With the development of the
low cost ammonium nitrate-fuel oil
(AN-FO) blasting agent, this explosive
has captured an increasing share of the
market.

Materials Handled.—Total ore and

waste material handled at metal and
nonmetal mines and quarries in the
United States decreased for the first
time since 1962, thereby ending a steady
5-percent growth rate. Although the
quantity of material handled in 1967
decreaséd from = that of 1966, it still
exceeded that handled in 1965. The
largest decrease compared with 1966
occurred in crude copper ore, and re-
sulted from work stoppages in the copper
industry during the second half of the
year. Other mineral products that
showed a notable decrease in material
handled were placer gold, iron ore,
titanium concentrate, potassium salts,
sand and gravel, and crushed and broken
stone. Mineral products that indicated
a significant increase in material han-
dled were molybdenum, uranium, and
phosphate rock.

. Reported material handled exceeded
100 million tons in eight States with two
States essentially handling that amount.
Florida replaced Arizona as the leading
State in total material handled owing
to the combination of increased activity
in the phosphate rock industry in
Florida and reduced output of copper
ore in Arizona. Increased output oc-
curred in three States, Florida, New
Mexico, and Ohio, while output was es-
sentially unchanged in Michigan and
Pennsylvania. Decreased output, mostly
in crude ore, was reported for Arizona,
California, Minnesota, New York, and
Utah.

Copper and iron ore mines continued
to head the list of leading metal mines
in total materials handled. The Ana-
conda Company at Twin Buttes, Ariz.,
became the leader when development of
its open-pit copper mine was accelerated.
The Hoyt Lake, Minn., open-pit iron
ore mine of Pickands Mather & Co. be-
came the leading producer in output of
ore. Phosphate rock producers continued
to dominate the listing of leading non-

6 Engineering and Mining Journal. Mine Ex-
pansion Coasts on New High. V. 169, No. 3,
February 1968, pp. 83-111.

7 Garfield, A. M., and Vernonn O. Cook.
Modern Open-Pit Blasting Practice, Eng. .and
ﬁ}zn.lzg. V. 168, No. 9, September 1967, pp.
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metal mines with .the Kingston, Fla.,
facility of International Minerals &
Chemical Co. holding first place.

Comparison of Production From Surface
and Underground Mines.—Surface mines
accounted for 83 percent of the metal
ore and 96 percent of the nonmetal
material produced. In addition, surface
mines accounted for 96 percent of total
material handled. During the past 5
years the percentage of ore and material
handled at metal and nonmetal mines
has remained relatively stable with only
a small trend indicated for increased
surface mining.

Magnitude of the Mining Industry.—
During the past 5 years the number of
metal and nonmetal mines, excluding
sand and gravel plants, reporting crude
ore production increased from 7,093 to
8,284. Although the number of metal
mines decreased from 1,449 to 1,372,
nonmetal mines more than offset the loss
by increasing from 5,644 to 6,912. The
largest increase was in the crushed and
broken stone category, reflecting in-
creased activity in the construction in-
dustry. The largest loss in number of
mines was in the gold mining industry
where increasing costs forced closure of
many smaller operations.

The number of mines that produced
more than 10 million tons of crude ore
decreased from 14 in 1966 to 12 in
1967. Two copper mines, two crushed
and broken stone mines, and one placer
operation fell from this category, while
one iron ore mine and two phosphate
rock mines increased output to over 10
million tons.

Although metal mines have decreased
in number since 1963, the number of
mines handling 100,000 tons to 1 million
tons of crude ore increased from 169 to
290. Total number of mines producing
over 1 million tons of crude ore more
than doubled in the 5-year period, in-
creasing to 405.

The average value of principal mineral
products and byproducts mined during
the past 5 years indicates a growth rate
of about 1 percent per year. The ratio
of average value of metals and non-
metals (including byproducts) recovered
from underground operations to that of
surface operations, remained at 3.6. In
1963, the ratio was 3.8. The average

value of byproducts in ore from metal
mines dropped to 32 cents per ton from
37 cents per ton in 1966. The average
value of byproducts in nonmetal ores,
sand and gravel excluded, also decreased,
totaling 15 cents per ton compared with
20 cents per ton in 1966.

Ratio of Ore to Marketable Product.—
The ratio of ore to marketable product
for most metal mineral products was
larger in 1967 than for 1963. This re-
flects the constant decline in grade of
ore mined. The ratio of crude nonmetal
materials to marketable products re-
mained virtually unchanged from that of
1963. Although the ratio varied for
particular mineral commodities, the high
tonnage materials, with the exception of
phosphate rock, kept the ratio constant.
- The trend of the increased ratio of ore
to marketable products for metal mines
was outweighed by a more significant
trend in the ratio of total material
handled to marketable product. Almost
without exception, this ratio increased
during the past 5 years for both metal
and nonmetal mineral products. With
the ever increasing demand for mineral
commodities, the ratio can be expected
to further increase as lower grade de-
posits and deposits with increased
stripping ratios are developed.

Underground Mining Methods.—Under-
ground mining accounted for 6 percent
of the total ore output in the United
States and about 5 percent of the total
material handled. This compares with 7
percent of the ore output and over 5
percent of the total material handled in
1963. Ore mined by open-stoping in-
creased to nearly 78 percent of the
total compared with an average of 75
percent during the preceding 4 years.
The percentage of ore mined by block
caving decreased to 20 percent of the
total (23 percent in 1966) owing to a
5Ys-month work stoppage in the copper
industry. All the bauxite, feldspar, trip-
oli, and wollastonite were mined by
natural supported open-stoping. Most of
the molybdenum ore was produced by
the block caving method.

Colorado, Michigan, Missouri, and
New Mexico were the leading States in
underground mining. No underground
mining was reported in 10 States.
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Surface Mining.—Practically all mate-
rial at surface mines was handled me-
chanically. Multiple bench metal mines
accounted for most of the ore output of
copper, lode gold, iron ore, and nickel.
Most of the nonmetal ore output was
recovered from open-pit or single bench
mines. The major mineral commodity
exceptions were, asbestos, boron minerals,
diatomite, kyanite, and vermiculite, all
multiple bench.

Drilling and blasting were required,
prior to loading, for most high-tonnage
metal ores, whereas most high-tonnage
nonmetal ores required little or no
blasting prior to loading.

During the past 5 years, the relation-
ship at surface mines between total ma-
terial handled that required blasting
and material not requiring blasting has
essentially remained unchanged, despite
numerous shifts in the ratio. for indi-
vidual commodities.

Exploration and Development.—The
reported footage for exploration and
development of metal and nonmetal
mines increased 40 percent compared
with 1966 levels and was the highest
total since 1961. All of the increase oc-
curred at metal mines, whereas the total
footage for nonmetal mines decreased to
the lowest ever reported. Rotary drilling
increased from 41 percent in 1966 to 53
percent of the total in 1967, at the ex-
pense of other methods reported. During
the past 5 years, rotary drilling replaced
percussion drilling as the leader in total
footage for exploration and development
activities.

Five States, Colorado, Idaho, New
Mexico, Utah, and Wyoming, accounted
for two-thirds of the exploration and
development activity. Among the larger
mineral commodities, copper and iron
ore decreased in total footage, while the
footage for lead, uranium and zinc
significantly  increased. =~ Uranium ac-
counted for 53 percent of all exploration
and development work.

Explosives.—The historical pattern of
industrial consumption of explosives,
with particular emphasis on explosives
consumed by the minerals industry, has
been compiled from data that originally
appeared in annual explosives issues of
the Mineral Industry Surveys prepared
by the Bureau of Mines, Division of Ac-
cident Prevention and Health.

Total domestic industrial consumption
of explosives varies with the domestic
economy with notable decreased usage in
years of depressions or recessions. Prior
to 1930, industrial consumption averaged
about 500 million pounds annually. In
1932, consumption decreased to a record
low of 234 million pounds, while in 1956
consumption exceeded 1 billion pounds
for the first time. During the past ten
years new consumption records have been
set each year, except for the off year of
1958.

Of the total industrial explosive con-
sumption, the minerals industry ac-
counted for 75 percent of usage in 1920;
75 percent in 1930; 73 percent in 1940;
78 percent in 1950; 77 percent in 1960;
and 69 percent in 1966.

Granular black-blasting powder was the
principal explosive used in coal mining
early in the century, but after a record
high consumption in 1917—usage de-
clined until today when consumption is
insignificant in the minerals industry.

Pellet type black-blasting powder was
introduced in 1925 and gained accept-
ance in coal mining, reaching a record
high consumption in 1936. Historically
only small quantities have been used in
the metal mining industry; however,
some acceptance was gained in quarrying
and nonmetal mining until 1941, after
which consumption steadily declined.

Consumption of permissible type ex-
plosives reached a peak during the
period of 1946 to 1957 with coal mining
the major consuming industry.

Since 1925, the most generally used
explosive in the mineral industry has
been high explosives, other than permis-
sibles. This category of explosive in-
cludes ammonium nitrate, both processed
and unprocessed, and since 1956 this
explosive has become a major factor in
the explosive industry. Ammonium ni-
trate accounted for 58 percent of high
explosives, other than permissibles, used
in the minerals industry in 1959; 63
percent in 1960; 66 percent in 1961; 70
percent in 1962; 76 percent in 1963; 76
percent in 1964; 77 percent in 1965 and
78 percent in 1966.

The historical decline in consumption
of granular and pellet black-blasting
powder and other type of explosives, to-
gether with the large demand for
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mineral products in recent years, resulted
in the rapid growth in consumption of
high explosives, other than permissibles.
Total demand reached over 250,000 tons
in 1956 and over 500,000 tons in 1963.

Data for domestic consumption of
liquid oxygen explosives in the mineral

industry was first collected in 1947. Con-
sumption reached a maximum in 1953,
but steadily declined during the next 10
years. Since 1963, however, use of liquid
oxygen explosives in coal stripping opera-
tions resulted in consumption returning
to about the 1957 level. )



Table 1.—Material handled at surface and underground mines, by commeodities, in 1967

(Thousand short tons)

Surface Underground All mines
Commodity
Crude ore Waste Total Crude ore Waste Total Crude ore ‘Waste Total
Metals:

Bauxite____________ . ___ 12,265 14,341 16,606 w w w 2,265 4,341 6,606

Beryllium.. 3 6 9 o e e 3
8op§er ______________________________ 111,969 857,462 469,431 18,413 79 18,492 130,382 357,541 487,923

old:
Lode . ... 1,328 7,047 8,375 2,122 248 2,370 3,450 7,295 10,745
Placer 12,570 ,49 14,060 __.______ _________ _____.___ 12,570 1,490 14,060
Iron ore._. 190,653 186,881 377,534 15,764 2,509 18,278 206,417 189,390 395,807
ead___._________ 10 21 ,731 58 7,312 6, 591 ,833
Manganiferousore_.__________________ ________. 686 686 o ol i el 686 686
Mercury_________ 231 859 1,090 166 33 199 397 892 1,289
3,911 17,572 21,483 15,706 120 15,826 19,617 17,692 37,309
_______ 1,084 339 ,42 e ecmemo emmmmmee memeceeee ,084 339 1,423
_________________ 20 32 23 442 280 722 643 312 955
28,731 4,550 28,281 . il el 23,731 4,550 28,281
12 1 485 30 515 49 3 532
1,536 85,838 37,374 3,194 1,130 4,324 4,730 86,968 41,698
326 892 1,218 11,110 1,467 12,577 11,436 2,359 13,795
8,794 746 4,540 26 . ___ 2 ,81 746 4,565
Total . - 353,000 619,000 972,000 74,000 7,000 81,000 427,000 626,000 1,058,000
Nonmetals:

Abrasives 3 153 192 345 42 . 42 195 192 387
Asbestos_ _ 2,714 3,856 6,070 23 217 240 2,737 3,578 6,310
Barite_________ 6,464 1,376 7,840 212 8 215 6,676 1,379 8,055
Boron minerals__ 26,816 ... ______ 26,816 ______ .. . eeoo-. 26,816 ___________ 26,816
Clays___._______ 55,184 52,210 107,394 1,256 14 1,270 56,440 52,224 108,664
Diatomite. 1,043 5,427 6,470 . el cceeao. 1,043 5,427 ,470
Feldspar_______________________..._. 1,317 220 y 2 - 2 1,319 220 1,539

aL
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Fluorspar. e e ceeoeoooaao aemcacmeon—— 74 24 98 97 10 807 906

PSUM._ oo -- 6,988 10,233 17,221 2,419 101 2,520 19,741

Mica: Flake. . ... 863 439 1,302 19 .. 19 1,821

Perlite_ . _._ ... 638 38 676 8 . ] 679

Phosphate rock.. - 127,431 257,012 384,448 1,747 6 1,763 386,196

Potassium 881t8_ - o ooooo o ocooccaoel cimeicoan  mmmmmmmmmes mcmmmemo-=o 18,268 1,609 19,877 19,877
Pumice. .- --..-- 3,434 34 8,468 o eeooe emc—meo 3, 46!

Salt_ oo oao ,406 . 5,405 13,498 18,903

Sand and gravel 905,179 ... 905,179 e ool ceeeaoo-- 905,179
godium carbonate (naturl) ... . .. . aeeiooain cdceeiciin ccecaeoos 2,551 2,55

tone; .
Crushed and broken______.______. 747,045 60,639 807,684 86,917 783,610 60,991 844,601
4,731 927 5,658 267 4,998 9217 EX

7,015 7,015 e mmeein e 7,016 e .. 7,016

1 1 cciicen ecmmmmen e | S 1

681 1,512 585 1,221 876 2,097

1,178 3,086 4,209 . i emmmceooo 1,173 3,036 4,209

8,702 8,079 6,781 116 8,777 8,120 6,897

1,908,000 899,000 2,807,000 78,000 3,000 81,000 1,986,000 402,000 2,388,000 .

2,261,000 1,018,000 8,279,000 152,000 10,000 162,000 2,413,000 1,028,000 3,441,000

‘W Withheld to avoid disclosing individual company confidential data.

1Includes underground

2 Magnesium, manganese, platinum-group metals, rare-earth metals, and tin.

3 Emery, garnet, and tripoli, .

4 Aplite, graphite, greensand marl, kyanite, lithium minerals, magnesite, olivine, sodium sulfate (natural), and wollastonite.
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Table 2.—Material handled at surface and underground mines (including sand and gravel and stone), by States, in 1967
(Thousand short tons)

vL

- Surface Underground All mines
State
Crude ore ‘Waste Total Crude ore Waste Total Crude ore Waste

Alabama._______________________________. 30,609 81,285 2,413 82,819 81,488
Alaska____________ o _____. 29,840 2,189 - 81,979 L e e 29,840 2,139
Arizona. .. 88,219 254,620 9,215 97,091 254,963
Arkansas__ _ 34,445 ,678 1,820 35,762 4,681
California._ - 210,878 60,171 1,682 212,467 60,264
Colorado.. ... ____. 26,089 18,398 48,485 1,818
Connecticut_ - _____________________ ... 18,708 208 18,911 _________ .. _____ _oe______ 13,708 208
Florida_ .. el 171,979 222,994 894,978 _________ _________ o _____ 171,979 222,994
Georgia___________ . 40,923 82,825 1,044 41,967 82,825
Idaho . . ____ .. 17,853 19,907 2,268 19,842 20,186
Illinois_ . _____ .. 87,218 3,192 8,513 90,725 3,198
Indiana____________ .. 54,588 1,108 1,173 55,718 1,146
Towa_.___ 45,040 , 1,915 46,955 10,885
Kansas_____ 25,616 960 2,169 27,785 96!
Kentucky - _ 27,853 1,528 7,111 84,958 1,534
Louisiana. . _____._____________ 88,275 . ___ 4,778 38,048 ___________
Maine_ _ o _. 12,834 824 12,839 824
Maryland . ___________________________. 27,995 1,015 224 28,128 1,106
Massachusetts_ 24,695 286 = 24,831 ..o _____ i e 24,595 236
Michigan______ 121,826 17,381 14,992 136,247 17,952
Minnesota__ - 175,254 90,297 175,704 90, 30!
Mississippi .- 17,614 1,854 18,968 _________ o e __ 17,614 ,864
Missouri___ - 44,903 2,557 16,928 61,490 2,898
Montana____________.____________________ 26,693 2,728 ,091 28,771 2,786
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16,593 1,106 17,698 119 ... 119 16,712 1,105 17,817
26,965 40,963 67,92 314 38 352 27,27 41,001 68,280
9,026 8 9,08 2 . 2 9,028 8 9'036
82,374 365 82,739 154 2 156 32,528 367 82,895
26,187 53,3841 79,478 19,085 927 20,012 45,222 54,268 99,490
87,951 5,022 92,97 ,178 79 ,257 94,129 5,101 99,230
42,621 15,4256 58,046 10 _.._._____ 10 42,631 15,425 58,056
,607 e 9,607 cioas mmmmmmos emeaeooo 9,507 ... 9,507
91,420 7,760 99,170 5,859 491 6,350 97,279 8,241 105,520
20,089 5,100 25,189 1,887 .. 1,387 21 ,,476 5,100 26,57
Oregon______._ 84,727 360 85,087 22 2 34,749 3 35,116
Pennsylvania_ . - 77,348 18,681 96,029 8,063 1,810 9,873 85,411 20,491 105,902
Rhode Island - 2,818 . _____ 2,818 . e mmmeee- 818 o _____ 2,818
South Carolin: - 16,070 3,809 19,879 Cceioe mmmemoon mmmm—e——= 16,070 3,809 19,879
South Dakota. 15,752 167 15,919 1,906 199 2,105 17,658 366 18,024
Tennessee 43,440 4,253 47,693 6,666 231 6,897 50,106 4,484 54,590
Texas_ 95,037 7,008 102,045 382 4 '886 95,419 7,012 102,431
Utah___ 84,799 43,15 77,955 2,446 1,585 4,031 87,245 44,74 ,986
Vermont._ 7,953 906 8,859 22 4 238 8,182 910 ,09:
Virginia____ 41,183 1,995 43,178 2,688 786 3,419 43,866 2,781 46,597
‘Washington 438,211 122 43,333 753 68 821 43,964 190 44,154
‘West Virgini 13,643 1,424 15,067 2,814 15 2,829 15,957 1,439 17,396
‘Wisconsin_ _ 59,597 253 59,850 1,078 34 1,112 60,675 287 60,962
Wyoming__ 16,263 43,984 60,247 3,609 406 4,014 19,872 44,889 64.261
Other States !__ - 7,085 40 T,0T5  coeciice cmmeccme e 7,03 40 7,075
Total . . oo —--- 2,261,000 1,018,000 8,279,000 152,000 10,000 162,000 2,413,000 1,028,000 8,441,000

1 Delaware and Hawaii.
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Table 3.—Value of principal mineral products and byproducts of surface and underground
ores mined in the United States in 1967

(Value per ton)

Surface Underground All mines
Ore Principal By- Principal By- Principal By-
mineral products Total mineral products Total mineral products Total
product product product
$7.89 ______ $7.89 _____. . ... $7.89 ______ $7.89
33 _____. 2.38 . ool oo 2.38 ______ .33
5.22  $0.29 5.51 $7.73 $0.93 $8.66 5.56 $0.38 5.94
12.99 .04 13 23 12.26 2.31 14.57 12.51 1.52 14 ({g
83.69 ______ 3.59 7.41 .25 7.66 3.89 .02 3.91
18.10 21.00 39.10 10.05 4.34 14.39 10.06 4.36 14.42
Yy 18.25 ______ 18.25 43.12 ______ 43.12 28,73 __.___ .
Molybdenum__ _____ 4.33 ______ 4.33 5.39 .19 5.58 5.19 .16 5.35
Platinum-group
metals___________ 85 .. 85 . iois aooe- 85 ... .85
Silver._____________ 1.42 .66 2.08 43.89 6.73 50.62 30.21 4.78 34.99
Titanium:

Concentrate_ . ____ .78 .26 1.0 il e oo .78 .26 1.04
Tungsten - 19.66 ______ 19.66 36.48 2.94 39.42 36.37 2.92 39.29
Uranium._ _ _ ~.- 30.80 .04 30.84 31.48 .09 81.57 31.19 .07 31.26
Zine_ ... ____.__ 12.58 2.74 15.32 11.12 2.99 14.11 11.16 2.98 14.14

Average value 1___ 4.11 .11 4.22 9.46 1.30 10.76 5.03 .32 5.35

Nonmetals:
Abrasive stone__.____ 159.66 24.33 183.99 ______ ______ ______ 159.66 24.33 183.99
Asbestos__ . .__ - 3.92 3.9 09 . 4.09

arite._ - 172 01 1.7 8.95 ___._.. 8.95 1.80 _.____ 1.80
Clays._____ - .01 4.02
Diatomite. - .- 88.52 _____. 88.62 ____.__ ___._. _..... 88.52 ____.. 38.52
Emery.____ .- 18.50 ____.__ 18.50 .______ ___.._ __._... 18.50 ______ 18.50
Feldspar. _ _ o 46 4.53
Fluorspar._. . 5.16 18.87
Garnet_____________ 16.43 _____. 16.48 ______ _____._ ._.__... 16,43 ______ 16.43
Graphite_ _.__ ... 283.83 ______ 283.83 ._____ occoe_ _e__._. 283.33 _.__.. 283.33
Gypsum._ _  8.46 ___.__. 8.46 4.69 ___._._ 4.69 8.77 ___._.__ 3.77
Kyanite____________ 22 7.69
Lithium minerals____ 38 6.85
Magnesite. _________ 05 3.13
Mica: Flake_ . 08 2.74
Olivine.____________. 15.69 ______ 15,69 ______ ______. __._._. 15.69 ______ 15.69
Perlite_.__....____._. 6.61 _____. 6.61 800 __.___ 8.00 6.62 ______ 6.62
Phosphateroek_.... 1.99 ______ 1.99 6.34 ___... 6.34 2,03 ______ 2.03
Potassiumsalts..__. ______ ______ _.____  4.62 _____. 4.62 4.62 ______ 4.62
Pumice_____________ 1,47 ______ 1,47 ______ ______ ... 147 ______ 1.47
Salt_ oo .76 9.54
Sand and gravel_..__.  1.08 _.___. 1.08 ______. ______ _._.... 108 _____. 1.08
Stone:

Crushed and
broken_______ 1.42 ______ 1.42 1.95 ______ 1.95 1.45 __.___ 1.45
sult Dimension_ _____ 18.385 65 19.00 22.51 1.81 23.82 18.57 69 19.26
ulfur:

Frasch_________ 32.75 ___... 82.75 il eeoe e 32.76 __._... 32.75
Other.____._.___ 3.00 _____. 83.00 ______ ______ ... 3.00 _____. 3.00

Tale, soapstone, and
pyrophyllite . _ __ 4.26 ______ 4.26 7.30 ___.__ 7.80 5.58 ______ 5.58
Tripoli_____________ 6.80 ______ 6.80 4.09 _____. 4.09 5.22 ______ 5.22
Vermlcuhte _________ 4.22 ______ 4.22 . . .. 4.22 ______ 4.22
Average value 1___ 1.63 .02 1.65 3.86 .15 4.01 1.72 .02 1.74

Average value,

metal and non-

metals . _______ 2.02 .03 2.05 6.67 .78 7.40 2.30 .07 2.37
Average value,

nonmetals (ex-

cluding stone,

sand and -

gravel) 1________ 3.99 .13 4.12 5.48 .30 5.78 4.19 .15 4.34
Average value,

metals and non-

metals (exclud-

ing stone, sand

and gravel) 1.___ 4.05 .12 4.17 8.05 .95 9.00 4.68 .25 4.93

1 Including unpublished data.



TECHNOLOGIC TRENDS IN THE MINERAL INDUSTRIES

Table 4.—Crude ore and total material
handled at surface and underground
mines, by commodities in 1967

(Percent)
Crude ore  Total material
Commodity
Sur- Under- Sur- Under-
face ground face ground
Metals:
Bauxite........ 88 12 96 4
100 ... 100 ...
87 13 96 4
38 22
100 ... 100 _____
92 5
R 100
Manganese ore.  .__ 100
Mercury..._--_ 57 43 85 15
Molybdenvm___ 20 80 58 42
Nickel_______._ 100 ... 100 ...
Rare-earth
metals and
thorium.__ .. 100 ... 100 _.___
Silver_______._ 4 96 24 76
Titanium: .
Concentrate.. 100 _____ 100 _.___
2 98 3 97
31 69 90 10
2 98 9 91
Total......._ 83 17 92 8
Nonmetals:
Abrasives:
Emery.... 100 _____
58
1
3
2
94
26
Magnesite. ... 100 __.__
Marl, green-
100 ...
97 3
100 ...
i 100 ..
Phcsphate rock. 99 1
Potzssium salts.  ___ 100 ...
Pumice .- .--- 100 ...
Salt_. ... 30 70
Sand and
gravel____._. 100 ..
Sodium car-
bonate
(natural) ... -_- 100 .- 100
Sodium sulfate
(natural)_._.. 100 ._... 100 ...
Stone:
Crushed and
broken.. 95 5 96 4
Dimension. 956 5 96 4
Sulfur: Frasch-
process
mines_ .- -.-. 100 ... 100 ...
Tale, soap-
stone, and
pyrophyllite_. 42 58 72 28
Vermiculite_.... 100 __._. 100 ...
Wollastonite. .. --- 100 .- 100
Total .- 96 4 96 4
Grand total_. 94 6 96 4

1

Table 5.—Crude ore and total material
handled at surface and underground
mines, by States, in 1967

(Percent)

Crude ore Total material

State
Sur- Under- Sur- Under-
face ground face ground
Alabama_____________ 93 7 96 4
Alaska__ . .- 100 ___. 100 ____
Arizona___ - 9 9 97
Arkansas_ - 96 4 97 3
California. - 99 1 99 1
Colorado._ - . -- 60 40 59 41
Connecticut_ - 100 ___. 100 ____
Delaware___ - 100 _._. 100 ____
Florida.____ .- 100 ____ 100 ____
Georgia___ -~ 98 99
Hawaii.____ - 100 ___. 100 ____
Idaho..____ - 92 8 95 5
Illinois. . - -- 96 4 96 4
Indiana_____ -~ 98 2 98 2
Towa_______ -- 96 4 97 3
Kansas_____ - 92 8 92 8
Kentucky.___ - 79 21 81 19
Louisiana___ .. 87 13 87 13
Maine______ ——-- 100 ____ 100 ____
Maryland_____ - 100 ____ 99 1
Massachusetts._.____._ 100 _.___ 100 ____
Michigan_____ - 90 10 91
Minnesota._ _ _-2- 100 ____ 100 ____
Mississippi-- —--- 100 ___._ 100 ____
Missouri.___ 73 27 74 26
Montana._ . 93 7 93 7
Nebraska . 99 1 99 1
Nevada_________ 99 1 99 1
New Hampshire_ 100 ___. 100 ____
New Jersey._____ 100 ___. 100 ____
New Mexico. _ 58 42 80 20
New York___.__. 93 7 94 6
North Carolina__ 100 ____ 100 ____
North Dakota___ 100 ____ 100 ____
Ohio-_____.__ 94 6 94 6
Oklahoma.__.__ 94 6 95 5
Oregon_______ 100 ___._ 100 ____
Pennsylvania__ 90 10 91
Rhode Island__ 100 ... 100 ____
South Carolina _ 100 ____ 100 ___.
South Dakota___ 89 11 88 12
'ennessee. .. - 87 13 87 13
Texas_ .__- 100 ____ 100 ...
Utah____ 93 7 95 5
Vermont._ 97 3 97 3
Virginia_ __ 94 6 93 7
‘Washington__ 98 2 98 2
West Vlrgxma_ 85 15 87 13
‘Wiscorsin_._.. 98 2 98 2
Wyoming____________ 94 6 98 2
Total______.... 94 6 96 4
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Table 6.—~Number of domestic metal and nonmetal mines in 1967, by commodity and
magnitude of crude ore production

Total Lessthan 1,000 to 10,000 100,000 1,000,000 More

to to to than
Commodity number 1,000 10,000 100,000 1,000,000 10,000,000 10,000,000
of tons tons tons tons tons tons
mines
6 e cecces cme—ee- - -
10 1 2 3 3
4 1 ooiee mmmcn mmmeas
124 51 11 19 22 18
9 68 6 3 1 .
142 86 25 21 2
121 4 11 23 48 31 4
3 50 9 5 1
1 1 S
119 88 19 12 el oo aeeee-
) R, 1 1 1
4 60 8 5 1 ol -
4 2 2 e mmmmee mmmmem mmmmee
6 e e - 1 5 .
18 10 5 2 1 cooon aeeees
406 153 90 57 106 _____. ...
172 23 20 45 85 ___- oo
1,872 610 210 194 290 60 8
Nonmetals:
Abrasives 2______._________ 18 8 6 3 1
Asbestos._ - - 9 1 2 3 1 2
Barite._________ _- 51 10 9 15 16 1
Boron minerals__ - 3 e meme mmmmee e o= 3
.......... - 1,280 79 327 697 177 ..
Diatomite._ -- 14 3 4 4 -
Feldspar. . - 49 26 8 10 5 ...
Fluorspar.. - 23 4 11 6 2 .
Gypsum__ - 75 4 8 26 37T .-
Kyanite.________. - 4 . i - 4 ...
Marl, greensand. __ - 2 1 b S,
Mica: - 20 4 4 11 1 ..
Olivine. - 5 1 2 2 e -
Perlite - 16 4 6 4 2 .
Phosphate rock._ __ - 48 1 1 3 20 20
Potassium salts_ __ 10 o ciiieee cemeeeo 3 7
Pumice_ . _______ 150 34 46 40 80 ______
Salt_ . _.__. 57 1 14 10 26 6
Sodium carbonate (natural) . [ Z 1 1 1
Stone:
Crushed and broken__.. 4,427 207 495 1,502 1,932 290 1
Dimension.________.__.. 547 214 242 83 8 ___. el
Sulfur:
Frasch-process mines.____ 16 ... 2 4 7 3 .
Other mines_ ______.___ 1 1 miiie emmeece s mmmeee memees
Tale, soapstone, and
pyrophyllite 65 13 30 21 1
Vermiculite_______ 5 2 ____... 1 2 ...
‘Wollastonite._ 2 1 R
Other 3 ___________________ 12 . 2 3 T -
Total . _ . ________________ 6,912 619 1,220 2,449 2,287 333 4
Grand total _______.__. 8,284 1,229 1,430 2,643 2,577 393 12

1 Magnesium, nickel, and rare-earth metals.
2 Emery, garnet, and tripoli.
s Aplite, graphite, lithium minerals, magnesite, and sodium sulfate (natural).
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Table 7.—Twenty-five leading metal and nonmetal ! mines in the United States in 1967
in order of output of ore

Mine State Operator Commodity Mining
method
Metals;
Hoyt Lake_ . _ _.______ Minn____ Pickands Mather & Co...__
----do___ Reserve Mining Co_____.__
Utah__.__ Kennecott Copper Corp..__
Colo.____ American Metal
Climax, Inc.
Eagle Mountain_______ Calif_____ Kaiser Steel Corp_._.__.___ Open pit.
Pima & Northeast_____. Ariz_____ Pima Mining Co_.____ _. Copper-.. - Do.
Empire__________ i Cleveland Cliffs Iron Co_._. Iron ore. - Do.
Morenci. . i Phelps Dodge Corp_._.____ Copper.... _-
Highland_____________ E. &I éiu Iiont de Nemours Illmenite________ Dredging.
0., Inc.
Republic_____________ i Cleveland-Cliffs Iron Co.._. Iron ore
Yuba________ if Yuba Industries, Inc._.____ Placer gold.__
San Manuel. _ i -- Magma Copper Co.________ Copper-.....
Trail Ridge_..._...__. E.L Cdu ?ont de Nemours Illmenite
o. Inc.
New Cornelia Phelps Dodge Corp........ Copper___....__
Butler....____ i Hanna Minsng Co. . - Iron ore..
Mincral Park. Duval Corp-_-.____. -
Thunderbird . _ i Oglebay Norton Co__.____
Sherman_.____ d United States Steel Corp...
Ray Pit____ i Kennecott Copper Corp....
Yerington_ _ The Anaconda Company. __
Esperanza. _ Duval Corp__.____________
ite Pine_ White Pine Copper Co.___.
Stephens_ _ _ United States Steel Corp. __
Rouchlea. . _ ceedoo
Mission. . _______.__.._ Ari American Smelting and
Refining Company.
Nonmetals:
Kingsford._ .. .._....._ Fla_.____ International Minerals &
Chemicals Corp.
Noralyn__.___________ memdoo_ L _do_ . ________.
Payne Creek._._______ - -go._ - Agri::io Chemical Co. _
eeedoo_. __.do__________._.__

----do._. W.R Grace & Co..

Nev____. Foote Mineral Co_________

Fla_____. Occidental Corp. of Florida Phosphaterock.___ Do.
Clear Springs__ . ---.do___ Mobil Chemical Co________ eewdoo . Do.
International . . ___.___ N. Mex_. Iunternational Minerals & Potassiumsalts__.. Openr stopes.

Chemicals Corp.

Watson_ . __________._ Fla______ Swift & Co_ . . _____._._ Phosphaterock_.. Open pit.
Orange Park. _ -==  ----do... American Cyanamid Co Deo.
Tenoroc._____ === ----do._.. Borden Chemical Co

Sydney . ~- =---do._. American Cyanamid Co._.._
Bartow_.___..____._._ ----do.__ Amour Agricultural
Chemiecal Co.
ceeedoo oL
Potash Company of
America.
Southwest Potash Co._.__. ae-doo_________ Do.
Agrico Chemical Co____._.. Phosphaterock... Open pit.
Texas Gulf Sulphur Co_._.. ._..do._________ Dredging.
International Salt Co_.___. Salt.____________ Open stopes.
Swift & Co_ . ____ ... -- Phosphaterock_.. Open pit.
Kermac Potash Co. .. Potassium salts__. Open stopes.
Cleveland. _..__..____. Ohio ____ International Salt Co______ Salt. .. ... 0.
Chicora. .. ___.______ Fla______ American Cyanamid Co._.. Phosphaterock... Open pit.

1Sand and gravel, stone, brines and materials from wells, etc., excepted.
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Table 8.—Twenty-five leading metal and nonmetal ! mines in the United States in 1967 in
order of total materials handled

Mine State Operator Commodity Mining
method
Metals:
Twin Buttes._________ Ariz_____ The Anaconda Company Copper______.____ Open pit.
Utah Copper______ _- Utah_____ Kennecott Copper Cor —---do___ Do.
Eagle Mountain.______ Calif_____ Kaiser Steel Corp. __ Iron ore.._ Do-
Hoyt Lake_______ -- Minn____ Pickands Mather & C _---do .. Do.
Pima & Northeast_____ Ariz_____ Pima Mining Co__ Copper.___ Do
Peter Mitchell . _ __ i Reserve Mining Co Iron ore_. Do.
Morenei__________ Phelps Dodge Corp________ Copper. __ Do.
Russellville_ __________ United States Pipe & Ironore.________ Do.
Foundry Co.
Questa_______________ Molybdenum Corporation
of America.
Mission. . ____________ Ariz_ ____ American Smelting and
Refining Company.
Mineral Park._ ________ -—--do___. Duval Corp.._.__
Tyrone.____.__ - ----do.._. Phelps Dodge Cor
Lavender Pit_ - ---do__ ____do___________________
Chino.._.______ -- N.Mex.. Kennecott Cop(?er Corp ...
New Cornelia . Ariz_____ Phelps Dodge Corp_.._____
Climax_______________ Colo.____ AnIxerican Metal Climax,
ne.
Petrotomics Co___________ Uranium________ Open pit,
Open stopes.
Keunnecott Copper Corp.... Copper-___._.___ Open pit.
Duval Corp_._____________ ——-_do__ Do.
Kennecott Copper Corp..._ ____do_. Do.
American Smelting and eeedooo . Do.
Refining Company.
Cleveland Cliffs Iron Co.... Iron ore.__.__.____ Do.
The Anaconda Company... Copper—._______ Do.
- United States Steel Corp.__ Ironore.._..____ Do.
Republic.____________ i Cleveland Cliffs Iron Co___. ____.do__..._...._ Do.
Nonmetals:
Kingsford_.___._______ Fla_____._ International Minerals & Phosphaterock... Open pit.
Chemicals Corp. : b
___________________ 0.
Agrico Chemical Co Do.
Mobil Chemical Co Do.
Armour Agricultural Do.
Chemical Co.
Bonny Lake W. R. Grace & Co__..______ Do.
Palmetto..___ Agrico Chemical Co_______ Do.
Orange Park._ _ American Cyanamid Co.____ Do.
reek._ ___ Texas Gulf Sulphur Co_____ Dredging.
Tenoroe. . __ Borden Chemical Co_______ Open pit.
DeBely. ... ________ i United States Borax & 0.
Chemical Corp.
Bartow.._____________ Armour Agricultural Do.
Chemical Co.
Sydney.____.______.__ American Cyanamid Co____ Do.
Clear Springs_ Mobil Chemical Co________ Do.
Gay_._..______ J. R. Simplot Co_____ - Do.
Boyette. _ Agrico Chemiecal Co. _ Do.
Watson_ . _. Swift & Co__._____ Do.
Silver Peak. __ Foote Mineral Co_________ Do.
Suwannee River Occidental Corporation Do.
of Florida.
Chicora.____.___ American Cyanamid Co ___ Do.
Tencor...______ U.(S;. Phosphoric Products Do.
0.
Lompoe_....____ Johns-Mansville Products Do.
orp.
Silver City__ . Swift & Co_______________ Phosphaterock.___ Do.
International . International Minerals & Potassium salts___ Open stopes.
Chemicals Corp. .
Gordor._____________ Ga_.__.__ Freeport Kaolin Co ______ Clay._ . ____.___ Open pit.

1 Sand and gravel, stone, brines and materials from wells, etc., excepted.
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Table 9.—Twenty leading plants in the United States that produced nonmetallics from
brines and other materials from lakes, ponds, seas or wells, in order of output of raw

materials
Plant State Operator Commodity
Moss Landing_._._______ i Kaiser Aluminum & Chemical Corp Magnesium compounds.
Cape May..___ NorthwestMagnesite Co___________ Do.
Bonneville_____ Kaiser Aluminum & Chemical Corp. Potassium salts.
Michigan Chemical Corp._________ Magnesium compounds.
Olin Mathieson Chemical Corp._.__ Salt brine.
American Potash & Chemical Corp_. Sodium carbonate.
Merck & Co., Inc______._________ Magnesium compounds.
The Dow Chemical Co. Salt brine,
Stauffer Chemical Co. _ Sodium carbonate.
Arkansas Chemicals, In Bromine.
The Dow Chemical Co._.. Do.
Great Lakes Chemical Co Do.
Wyandotte Chemical Corp. Salt brine.
The Dow Chemical Co.__. Do.
Texas Gulf Sulphur Co__ Frasch sulfur.
Ethyl-Dow Chemical Co. Bromine.
Freeport Sulphur Co__._______ Frasch sulfur.
Diamond Shamrock Co Salt brine.
Allied Chemiecal Corp.._._..__

- 0.
Freeport Sulphur Co_.._.__..______ Frasch sulfur.




Table 10.—Ore treated or sold per unit of marketable product at surface and underground mines in the United States, by commodities, in 1967 X

[
Surface Underground Total
Ratio of Ratio of Ratio of
Commodity Unit of Ore Marketable units of ore Ore Marketable units of Ore Marketable units of ore
marketable product (thousand product, to units of (thousand product, ore to units (thousand product, to units of
short tons) units marketable short tons) units of market- short tons) units marketable
product able product
product
Metals:
Bauxite_ _ Thousand long tons________ 12,265 11,639 11.5:1 2,265 1,639 1.5:1
Thousand short tons_______ 111,969 757 146.2:1 130,382 930 137.8:1
Thousand troy ounces____._._ 1,828 414 3.2:1 3,450 1,146 3.0:1
__-do___________..__ -- 12,570 64 196.4:1 12,570 196.4:1
Thousand long tons.__ 190,653 69,604 2.7:1 206,417 80,800 2.6:1 2
Thousand short tons. -- 11 o - ,742 41 27.9:1 =
Thousand fasks. .- -- .. 231 8 BT 397 23 16°9:1 g
Thousand short tons_______ 1,084 15 72.3:1 1,084 15 72.38:1 o
Platinum-group met: Thousand troy ounces______ 2,411 7 344.4:1 2,411 7 344.4:1 >
Rare earth minerals._ _ Thousand short tons___ 1 12 16.8:1 201 12 16.8:1 [
186 1.13 643 12,164 .05:1 n
883 26.8:1 23,731 883 26.8:1 o]
901 1.7:1 ,730 5,015 .94:1 <
15 22.2:1 11.436 464 24.7:1 &
Nonmetals: &
Aplite____ 135 3.6:1 498 135 3.6:1 o
Asbestos_ 120 22.5:1 2,787 123 22.0:1 o
Barite___ 861 7.2:1 6,676 962 6.7:1 R
Boron mineral 955, 28.1:1 26,816 955 28.1:1
Clays.___ 49,481 1.1:1 56,440 50,721 1.1:1 °
Eme 10 1.0:1 10 1.0:1 s
Feldspar_ 538 2.4:1 1,319 539 2.4:1
Fluorspar 38 1.9:1 871 293 3.8:1
Garnet_ 18 6.1:1 110 18 6.1:1
Gypsum 6,896 1.0:1 9,407 9,315 1.0:1
Kyanite_. 235 2.4:1 67 235 2.4:1
Magnesite. 575 1.0:1 581 575 1.0:1
Mica, flak 79 10.9:1 882 87 10.1:1
Olivine___ 52 1.5:1 78 52 1.5:1
Perlite________ 410 1.5:1 641 413 1.5:1
84,094 3.7:2 127,756 34,876 3.7:1
......... 18,268 2,638 6.9:1
Pumice_______ 3,444 3,434 3,444 1.0:1
Salt___________ 4,956 18,139 = 15,375 1.1:1
Sand and gravel._________ 905,179 905,179 905,179 1.0:1
Sodium carbonate
(matural) ________._____. ___.do.___ il oo 2,551 1,454 1.7:1
Stone:
Dimension__.________ ceo-do______ - 73 1,776 4,998 1,812 2.8:1
Crushed and broken_. ___.do__________.________ 741,625 783,610 777,669 1.0:1



Thousand long tons....._.. 7,016 7,681 1,001 e cmceees mcmmeeae 7,015 7,681 1.0:1
PPN . (. SRS 1 1 1.0:1  ien mmeecee el 1 1 1.0:1
Th d short tons. 681 427 1.6:1 540 476 1.1:1 1,221 908 1.4:1
JEU'. . SR, 30 30 1.0:1 42 42 1.0:1 72 72 - 1.0:1
eeeedOn e 1,178 252 4.6:1 . cccccer cmmeee- 1,178 252 4.6:1

‘W Withheld to avoid disclosing individual company confidential data.
1 Includes underground data.
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Table 11.—Material handled per unit of marketable product at surface and underground mines in the United States by commodities, in 1967 g

Surface Underground Total
Total Ratio of Total Ratio of Total Ratio of
Commodity Unit of marketable material Marketable units of  material Marketable units of material Marketable units of
product handled  product, material  handled product, material handled product,  material
(thousand units handled to (thousand  units handled (thousand units  handled to
short tons) units of short tons) to units of short tons) units of
marketable marketable marketable
products products products
Metals:
Bauxite_ ________________ Thousand long tons_...____ 16,606 6,606 1,639 4.0:1
COopper--e e Thousand short tons___ 469,431 487,923 930 187.8:1
Thousand troy ounces. 8,375 10,745 1,146 7.6:1
_._.do_____________ 14,060 14,060 64 219.7:1 =2
Thousand long tons.__ 877,534 395,807 80,800 4.9:1 [}
Thousand short tons_ 21 ,383 241 30.4:1 é
Thousand flagks.....__ 1,090 8 136.8: 1,289 23 56.0:1 =2
Thousand short tons. 1,428 15 94.9:1 1,423 15 94.9:1 »
Thousand troy ounces 8,150 7 450.0:1 3,150 7 450.0:1 [
Thousand short tons. 201 12 16.8:1 201 12 16.8:1 n
Thousand troy ounces 233 186 1.3:1 955 12,164 07:1 é
Thousand short tons. 28,281 883 26.8:1 28,281 883 26.8:1
37,374 901 41.5:1 41,698 5,015 8.38:1 ?,-;
1,218 15 81.2:1 13,795 4 29.7:1 w
522 185 8.9:1 . . .. 522 135 3.9:1 8
6,070 120 50.6:1 240 3 80.0:1 6,310 123 51.8:1 el
7,840 861 9.1:1 215 101 2.1:1 8,055 962 8.4:1 "
26,816 955 28.1:1  ________ . . ___ 26,816 9565 28.1:1 o
107,394 49,481 2.2:1 1,270 1,240 1.0:1 108,664 50,721 2.1:1 a
10 1.0:1 . e . 1.0:1
1,587 538 2.9:1 2 2.0:1 1,539 539 2.9:1
98 38 2.6:1 807 255 3.2:1 905 293 3.1:1
266 18 14.8:1 . o el 18 14.8:1
17,221 6,896 2.5:1 2,520 2,419 1.0:1 19,741 9,315 2.1:1
953 4.1:1 . L . 236 4.1:1
1,965 575 8.4:1 L o e 1,965 576 3.4:1
1,302 79 16.5:1 19 8 2.4:1 1,321 87 15.2:1
78 52 1.5:1 L. o . 78 52 1.5:1
__________ . 676 410 1.6:1 3 3 1.0:1 679 413 1.6:1
--- 880,393 84,094 11.2:1 1,167 782 1.5:1 881,560 84,876 10.9:1
_________ e 19,877 2,638 7.5:1 19,877 2,638 7.5:1
........... 3,444 1.0:1 o L .. 8,468 8,444 1.0:1
___________ 4,956 1.1:1 13,498 10,419 1.8:1 18,908 15,375 1.2:1
Sand and gravel._________ 905,179 1.0:1 L. il . 905,179 905,179 1.0:1
godium carbonate (natural) ____do.__________________ _______ oo 2,551 1,454 1.7:1 2;551 , 1.7:1
tone:
Dimension._______.____ cdoo .. 5,65 1,776 3.2:1 267 36 7.4:1 5,926 1,812 3.8:1
Crushed and broken_. _._.do...______._________ 807,68 741,625 1.1:1 36,917 85,944 1.0:1 844,601 717,569 1.1:1



h_ Thousand long tons.._ 7,015
Other______ ceedoo
Talc, soapstone,
T pf:rophyllih- Thousand short tons. .. 1,512
ripoli_________ eeedoo . -
Vermiculite______________ PSR . YRR, 4,209

‘W Withheld to avoid disclosing individual company confidential data.
1 Includes underground data

SHIYLSAANI TVIIANIN THL NI SANTYL OID0TONHOEL
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Table 12.—~Mining methods used in underground operations, by commodities

(Percent)
Open stoping
Block caving Other and
Natural Artificial unspecified
Support Support

1966 1967 1966 1967 1966 1967 1966 1967

Metals:

Bauxite__.________________ 100.0 100.0 ___.__
Copper.._. 36. 6
Gold: Lode . .

80.5 84.3 19.5

1 . 70.9

33.8 45.0 36.0

1.0 -

9.3 24.8 82.6

61.6 72.9 87.4

81.4 86.6 16.6

5.0 5.0

1 3.2

5.1 4.9
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Table 13.~—~Mining methods used in underground operations, by States

87

(Percent)
Open stoping :
Block caving Other and
State Natural Artificial unspecified
support support
1966 1967 1966 1967 1966 1967 1966 1967

100.0
2.9
84.4
79.8
10.6
98.4
5.3
96.6
100.0

Pcnnsyl-\;a-x;i—x; .
South Dakota__

Washington____ -
‘West Virginia _
‘Wisconsin_____ -
Wyoming.____ . _.____
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Table 14.—Kind of surface mlmng oper-

ation, by commodities, in 1967

(Percent of crude ore)

Table 15.—Kind of surface mining
operation, by States, in 1967

(Percent of crude ore)

Open Single Mul- Mul-
Commodity pit bench tiple State Open Single tiple
bench pit bench bench
Metals: Alabama________ 93
Bauxite. -~ 65 2 33 Alaska___ 100
Copper--- - .. 34 1 65 Arizona__ 44
Gold: Lode. [, 100 Arkansas_ 89
Iron ore._ _ .- 15 1 84 i 56
Mercury._ .27 43 30 94
Niekel ___ -~ [, 100 1
Rare-earth metals and 90
thorium._ .- - 100 . __ 99
5 U, 100 . . 89
Titanium: Concentrate. 75 .- 25 66
Uranivm_____ ... 92 ... 8 66
Zine. oo 8 22 _____ 3
Nonmetals 69
Abrasives: 72
100 ___... _-__...  Kansas______ 98
61 ____. 39 Kentucky..__ 86
100 . ... Louisiana___. 100
81 _____ 19 aine____._. 100
32 ... 68 Maryland___... 64
4 2 24 Massachusetts_ 83
JE 100 Michigan_____. 50
85 7 8 Minnesota. .. 22
3 6 91 Mississippi.-- - 100 . oo
Feldspar... - - 67 3 30 Missouri__-__ 85 2 13
Fluorspar._ - 89 ____. 11 Montana____ 86 ___.__ 14
Gypsum- - - 52 43 5 Nebraska. _ 90 ____. 10
Kyanite. .- .. 16 _____ 84 Nevada._________. 39 1 60
Lithium minerals._..._. 100 _____ __._. New Hampshire_ __ 9 .. 1
Marl, greensand__._... 100 ... _.___ New Jersey__..___ 7 1 22
Mica: Flake_____ .- 100 ____. .- New Mexico. 26 1 3
Olivine_.___ .. 46 54 _____ New York_._____._ 64 3 33
Perlite...__.___- .. 84 _____ 16 North Carolina__ 96 -2 2
Phosphate rock._.-_... 97 ... 3 North Dakota_._ _- 100 ... -
Pumice.._ ... .. 96 1 3 Ohio_ ... 76 8 16
Salt. ..o - 99 1 ... Oklahoma. 76 20 4
Sand and gravel .______ 100 ... ___-. Oregon.______ 94 _____ 6
Stone: Penrsylvania_ 68 5 27
Crushed and Rhode Island.___ . 8 ... 17
broken_ _ ___.___ 63 8 29 South Carolina__ 91 ... 9
Dimension.____ ... 52 2 46 South Dakota_.__ 100 .. .
Tale, soapstone, and Tennessee___._ 93 ... 7
pyrophyllite__.____. 56 44 _____ Texas_____ 90 3 7
Vermiculite. . - ___.____ 21 ... 79 tah______ 21 _____ 79
Vermont____ .-~ 90 ... 10
Virginia_ - ... 56 11 33
Washington____________.___ 99 ... 1
‘West Virginia_ .- ___.____._. 67 3 30
‘Wiscorsin._._.. - 88 2 10
Wyoming._ ..o 80 _..-- 20
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Table 16.—Mining methods used in open-
pit mining, by commodities, in 1967

(Percent)
Total material
handled
Commodity Preceded Not
by drilling preceded

and by drilling
blasting and

blasting
89 11
78 22
76 24
100 ______
- 100
78 22
25 75
35 65
94 6
11 89
Platinum-group metals.. ——- 100
Rare-earth metals____ 100 ... __
Silver 31 69
21 79
-—- 100
100 ______
Nonmetals:
Abrasive stone. . . ._______ 27 73
Aplite

mines

Tale, soipsﬁ;lo;e, a;
pyrophylite____

Vermiculite_

Total o ____ 47 53
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Table 17.—Exploration and development activity in the United States, by methods

Metals Nonmetals Total
Method . Feet Percent Feet Percent Feet Percent
of total of total of total
1966:
Shaft and winze sinking______________ 24,449 0.2 2,675 0.1 27,124 0.2
Raisi 162,969 1.5 9,813 .3 172,282 1.3
Drifting and crosscutting__ 7.4 91,815 3.4 904,919 6.6
Diamond drilling 22.5 85,969 3.2 2,551,912 18.8
Churn drilling. 2.4 1,900 .1 62,896 1.9
Rotary drilling____ 39.2 1,286,898 48.3 5,573,723 40.9
Percussion drilling_ 24.0 755,613  28.4 3,879,748 24.8
‘Trenching .5 23,553 .9 76,270 .6
Other__ _ i 2.3 406,527 15.8 662,633 4.9
Total 100.0 2,664,268 100.0 13,611,507 100.0
1967:

Shaft and winze sinking_____________._ 20,829 Q.5 2,847 0.5 23,176 0.5
Raising_ . _ . _______.__ - 176,318 1.0 8,061 .3 184,379 .9
Drifting and crosscutting__ - 1,065,713 6.3 60,559 2.7 1,126,272 5.9
Diamond drilling_________ _. 2,514,670 14.9 123,303 5.6 2,637,973 13.8
Churn drilling_____ - 202,991 1.2 425 .4 212,416 1.1
Rotary drilling____ _. 8,625,263 51.83 1,383,566 62.9 10,008,829 52.7
Percussion drilling_ __ 4,009,081 23.8 ,665 12.7 4,289,746 22.5
Trenching________ R 67,483 .4 28,824 1.3 96,307 .5
Other e 111,422 .6 800,993 13.6 412,415 2.1
Total . el 16,798,770 100.0 2,197,743 100.0 18,991,518 100.0




Table 18.—Exploration and development by methods and selected metals and nonmetals in 1967

(feet)
Shaft and Drifting and Diamond Churn Rotary Percussion
Commodity winze Raising cross- Trenching drilling drilling drilling drilling Other Total
sinking cutting
10 .. 2,469 55 65,627 o cceeeaa

77,548 1,742 872,449 34,088 141,748 77,599 11 1, 238 ,483
59,178 4,181 98,858 500 17, 846,311 1,706 1,045,568

142,747 2,800 217,771 12,519 158,804 84,018 15,024 33,16
287,552 84,015 295,207 85,111 25,759 461,819 66,763 1,278,000
,111 3,850 86,069 4,822 3,59 3, 35 156,946
77,240 1,800 1,660 ... 14,728 e eeeeo- 198,705
27,898 2,860 53,687 60 8,912 173,228 585 274,189
12,586 7,920 20, 86. 250 620 84 ... 47,171
245,439 2,735 609,620 10,521 8,108,098 1,097,414 6,144 10,101,912
108,114 2,000 188,286 50,847 29,078 1,228,747 20,854 1,650,714
16,300 5,080 27,841 4,768 50,473 1,290 oo 105,752

1,065,718 67,488 2,514,670 202,991 8,625,263 4,009,081 111,422 16,798,770

SATALSAANI TVHININ JHL NI SINFIL OIDOTONHOEL

985 i cmeeceeeeo 1,200 2,487

4,479 10 .. 1,012 ,942

130 200 3,896 634,838 902,977

14,749 30 63,104 625 ... ________ 80,989

, 2,000 2, 79,845 95,4384

............ 1,100 1,885 672 17,857

Phosphate rock._____.__ 609 800 3,300 246,741 268,495

Potassium salts_ - - ___-. ool mmmaceoos mmmdeioon eooooo o 180 cieioin oo 180

Stone. - oo emeoo 950 24,149 15,704 14,831 863,400 697,526
Talc, soapstone, and

yrophyllite. - 8,867 10,958 ___.._._. 82,615 [, 1,600 . _____.. 50,687

Otier 3. eeeeme eeefcmech  emmmeimmenn 8,980 1,608 55,858 8,678 10,100 80,219

Total. oo momeeen 8,061 60,569 28,824 128,808 9,428 1,888,566 280,665 800,993 2,197,748

Grand total__._______.._._ 184,879 1,126,272 96,807 2,637,973 212,418 10,008,829 4,289,746 412,415 18,991,613

1 Antimony, bauxite, manganese ore, nickel, tin and vanadium.
% Abrasives, boron minerals, dintomite, feldspar, kyanite, perlite, pumice, sodium carbonate (natural), sulfur (Frasch), and sulfur (other).

16



Table 19.—Exploration and development by methods and States in 1967

(Feet)
Shaft and Drifting and Diamond Churn Rotary Percussion
winze Raising cross- Trenching drilling drilling drilling drilling Other Total
sinking cutting
....................... 1,320 300 30,000 ___________ 19,165 51,785
871,208 41,333 14 716,741
36,001 180,531
137.162 72,464
301,584 1,211,818
........... 45,406
........... 698,143
79,283 1,853,955
57,684 70,093
........... 80
820 6,620
___________ 62,054
, 79 72,544
167,807 256,181
269,968 278,420
237,696 864,266
15,218 44,128
........... 500
25,359 265,975
___________ 2,0
1,080 15,218 181,335 1,415 150,255 3,246,237
414 15 957 17,496 . _____ 3,806 37,67
__________________________________ 10,646 49,446
________________________ 250 10,305 48,333
50 560 1,576 3,808 786 25,360
______ 9,415 28,588 ________ 96 38,044
__________________________________ 1,100 2,852
South Dakota-- - 253 ,192 45,035 110 97,122 s 244,972
265 1,948 30,615 ________ , 70! 122,287 164,451 154,770 539,989
12 T ___ 300 ________ 45,39, 654, 240 120,000 _________ 819,947
1,875 7,613 86,840 260 267,212 738,222 1 1,398,464
0 00 1,865 ________ w99 1. . T T 18,064
______ 5,662 8,657 ________ .. ___l___ [ 76,664
44 72 4,654 90 3,405 263,440 1,420 273,525
_______________ 2,232 . ______ 3,565 10,132 1,155 1,600 _________ 48,68
____________________________ 5,160 12,226 2,820 254,771 1,899 4,659,532 15,625 17,952 4,969,485
____________________ 23,176 184,379 1,126,272 96,307 2,637,978 212,416 10,008,829 4,289,746 412,415 18,991,518

26
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Table 20.—Total material (ore and waste) produced by exploration and development in the
United States, by commodities in 1967

(Thousand short tons)

Shaft Drifting
Commodity and Raising and Trenching Stripping Total
winze cross-
sinking cutting
- — 50 - 26% 313
17 41 218 121,849 122,128
4 31 95 3 84 217
- . 1 3 6 68
10 56 380 2 121,166 121,614
36 24 2,075 78 144 2,359
1 8 16 10 608
10 34 248 12 304
5 24 54 12 T2 167
-—- 11 52 7 6 76
12 18 578 5 11,260 11,873
16 36 430 11 82 1,316
_— e meeem 12 2,205 2,217
111 283 4,197 158 258,553 263,302
- _— 1 - 56 57
—- —— 6 - 712 718
- ———meee- 2 38,847 88,849
— e emee- 1 102 103
3 32 . 9 45
—- 5 18 9 6,278 6,310
—- e meee- - 10 10
Phosphate rock. —t e - 1 4 239,485 239,490
Stone. . —— - 1 1,155 285 21,918 23,359
Tale, soapstone, pyrophyllite. —— 7 5 27 - 84 123
Vermiculite. ... ____________ e e . - 586 586
Other 2 e — cce eades 66 2,040 2,106
Total . oo 8 14 1,240 367 310,127 311,756
Grand total______________________ 119 297 5,437 525 568,680 575,058

1 Manganiferous ore, tin, and vanadium.
2 Abrasives, boron minerals, kyanite, lithium minerals, flake mica, pumice and sulfur (other).
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Table 21.—Total material (ore and waste) produced by exploration and development in the
United States, by States, in 1967

(Thousand short tons)

Shaft Drifting .
State : and Raising and Trenching Stripping Total
winze cross-
sinking cutting
Alabama______________________________ - —e e 1 28,189
Arizona___ 8 35 191 3 101,171
Arkansas.__ - e - 56 7 L7171
California_ 7 17 87 14 1,392
Colorado- - 18 54 427 19 632
Florida.__ - J — 222,993
i - oo mee I 2,30
16 43 100 17 2,878
o 2 12 I 3,208
- e eeen - 1,146
- cee demee — 10,835
L 1 253 - 1,786
. . - 823
8 13 145 - 13,712
3 . . 89,606
30 29 3,029 860 3,938
2 1 13 20 107
R . —_— 120
6 127 66 341
e 1 1 . 2
5 16 461 6 23,448
1 15 45 - 61
- e e - 15,425
1 3 12
o 6 87 - 93
- N, ——- 3,809
23 6 118
3 2 166 4,424
- cee eeem 4,201
14 19 79 451
1 - 3 4
- 7 30 I 75
- 1 7 — 9
- - 18 - 250 268
Wyoming_ .. ... - 5 28 2 6,170 6,205

Total . _ . 119 297 5,437 525 568,680 -575,058
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Table 22.—U.S. consumption of industrial explosives
(Thousand pounds)
Black basting powder High explosives Liquid
Year oxygen Total
Granular ! Pellets!  Permissible Other than explosives ¢
permissibles 2
230,293 24,630 234,470  ______ 489,393
229,939 27,686 242,387 _____. 500,012
206,100 , 69 218,454 ______ 450,252
197,722 27,350 235,829 ______ 460,901
215,575 34,685 255,155 ______ 505,415
277,118 43,041 262,316 ______ 582,475
246,664 46,045 206,416 = ______ 499,125
180,511 38,855 198,268  ______ 417,634
254,880 53,963 229,112 ______ 537,955
160,021 41,134 170,952 ______ 372,107
178,866 43,430 209,476 ______ 431,772
201,952 60,371 267,405 ______ 529,728
167,076 55,134 273,328 . __.__ 495,533
156,964 58,353 286,435 = ______ 501,752
157,687 67,685 310,518 .. ____ 535,
131,696 63,847 303,468 _____. 499,011
98,004 60,708 292,785 ______ 475,251
86,818 62,670 326,993 ______ 509,708
63,138 53,826 291,391 ______ 445,
46,300 41,578 216,157 ______ 337,565
35,793 ,225 187,908 ______ 233,887
33,887 33,928 157,849 ______ 255,987
37,193 39,208 206,625 . _____ 314,768
34,223 89,170 200,328 ______ ,381
40,420 47,859 262,047 ______ 391,604
29,837 49,579 288,924 . ____ 404,744
23,552 41,859 238,576 ______ 332,130
28,822 49,951 278,250 ______ 386,
29,083 58,436 305,180 ______ 423,369
27,882 70,612 351,857 ______ 481,927
24,167 84,022 359,699 ______ 499,255
19,814 92,656 338,573 ______ 477,651
16,283 102,538 318,613 ______ 464,111
12,303 97,407 322,957 ______ 457,311
,53 100,258 399,233 ______ ,31
9,837 122,349 476,017 16,561 651,391
8,236 126,282 550,085 15,620 725,227
5,853 91,630 505,601 13,922 1,230
5,441 109,420 575,962 13,804 T19,841
3,752 108,258 611,237 20,341 753,821
3,887 95,460 636,741 21,915 764,718
5,186 89,879 668,952 22,465 790,811
6,407 75,863 612,054 17,741 715,955
3,262 93,718 687,226 19,310 B
2,818 104,934 898,524 17,724 1,026,780
1,443 104,522 912,590 13,835 1,034,631
658 84,085 864,117 10,903 961,597
1,114 83,520 955,915 6,808 1,048,576
464 80,577 1,089,216 1,668 1,172,998
647 73,439 1,126,427 2,235 1,203,621
439 72,884 1,236,057 2,243 1,312,406
502 76,319 1,376,633 1,834 1,455,924
451 77,406 1,585,015 2,184 1,665,551
464 76,040 1,802,426 5,598 1,884,900
240 74,527 1,882,072 13,094 1,970,156
1 Pellet powder was first manufactured for general use in the U.S. in 1925; included with gr lar p
prior to 1928.
2 Beginning 1956 includes unpr d nitrate as well as pletely pr ium nitrate

blasting agents.
3 Data not collected prior to 1947,
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Table 23.—U.S. consumption of pellet black blasting powder in the minerals industry !

(Pounds)
Year Coal mining Metal mining Quarrying and Total
nonmetal mining
21,968,700 41,000 329,500 22,339,200
32,181,175 24,525 231,100 32,436,800
36,096,225 29,625 189,300 36,315,150
33,261,950 1,550 235,675 33,499,175
27,782,550 16,500 118,250 27,917,300
30,056,800 14,700 186,050 30,257,550
31,501,000 5,275 222,000 31,728,275
34,275,325 13,400 215,000 34,503,725
40,933,550 5,775 295,175 41,234,500
35,917,250 5,300 388,425 36,310,975
27,837,000 10,775 218,025 28,065,800
29,278,225 700 392,350 29,671,275
29,847,725 4,600 450,225 30,302,550
30,898,575  __________ 656,825 31,555,400
30,870,400 550 460,725 31,331,675
26,031,300 450 536,325 26,568,075
26,252,850 550 373,300 26,626,700
24,307,650 500 315,325 24,623,475
22,797,250 22,000 410,250 23,229,500
26,219,575 2,500 355,925 26,578,000
24,542,050 400 363,850 24,906,300
13,800,200 200 328,800 14,124,200
14,767,250 50 377,725 15,145,025
9,799,875 2,100 334,725 10,136,700
6,316,825 500 235,000 6,552,325
4,163,450 100 107,150 4,270,700
3,683,150 50 134,400 3,817,600
3,116,200 9,675 158,175 3,284,050
2,542,025 1,150 113,150 2,656,325
2,078,600 121,850 2,200,450
1,612,200 54,275 1,666,475
926,750 134,600 1,061,350
833,275 135,375 968, 650
692,100 128,100 820,200
625,750 106,925 732,675
496,850 84,800 582,550
341,300 47,800 389,100
126,000 61,000 187,000
77,000 25,000 102,000

1 Prior to 1928, pellet black blasting powder was included in granular black blasting powder and shown as
“black blasting powder.”
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Table 24.—U.S. consumption of granular black blasting powder in the minerals industry!

(Thousand pounds)
. . Quarrying and
Year . Coal mining Metal mining nonmetal Total
mining
187,091  _________ 187,091
184,917 8,350 193,267
176,813 7,572 184,385
167,514 6,704 174,218
176,976 7,846 184,822
235,750 9,455 245,205
216,222 7,445 223,667
153,490 , 159,798
219,763 8,681 228,444
140,336 4,620 144,956
154,762 4,193 158,955
175,489 4,373 179,862
140,625 3,612 144,237
132,414 3,447 141,873
136,112 2,849 144,870
112,570 2,156 120,511
78,934 2,054 85,721
69,879 2,261 76,475
49,589 1,859 54,584
34,506 1,144 38,257
28,529 30,333
27,164 493 28,935
28,915 594 31,136
27,322 652 29,597
30,128 478 32,543
22,806 279 25,102
18,531 175 20,225
21,890 201 24,101
28,447 236 26,036
22,604 59 25,106
19,878 120 21,713
17,564 63 19,139
13,708 69 14,993
10,784 20 11,827
,786 24 11,178
7,685 22 ,905
6,081 45 7,480
3,772 17 4,744
2,985 254 3,992
2,036 7 2,944
1,261 14 2,147
705 52 1,580
591 11 1,138
422 10 806
375 17 733
375 1 632
174 2 399
112 1 348
103 30 316
4 502
115 1 338
260 ... 429
108 6 259
15 4 139
2245 . _____ 145
1 Prior to 1925, explosives used for tal mining were included in metal mining and classified as other

mining; explosives used for quarrying were included in all other purposes (not shown in this table).
2 Sold but later returned unused.
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Table 25.—U.S. consumption of high‘exp!i)sives 1other than permissibles in the minerals
industry

(Thousand pounds)

Year Coal mining Metal mining Quarrying and Total
nonmetal mining

20,903 89,703 110,606
24,143 92,096 116,239
24,216 84,265 108,481
22,384 109,129 131,513
20,901 131,754 152,655
28,2 132,236 160,499
30,780 102,955 133,735
29,616 89,755 119,371
37,273 89,132 126,405
84,232 50,977 85,209
25,498 78,074 103,572

37,829 105,004 ,

36,608 103,836 ,
26,947 102,623 201,071
35,229 110,374 221,789
84,173 102,122 214,801
30,077 96,088 200,985
31,752 108,939 220,196
28,148 91,161 187,643
19,965 57,431 125,964
16,173 29,40 74,845
17,478 32,839 80,302
N . 45,690 102,393
21,958 55,841 112,021
24,053 76,657 150,489
26,691 99,537 179,005
23,584 75,407 139,693
23,663 88,061 165,456

26,686 105,995 192,83

38,515 116,344 233,262
42,009 119,936 247,226
54,060 122,653 256,360
77,493 102,164 250,188
91,551 89,292 253,874
108,076 82,173 291,707
130,719 102,249 342,086
159,258 115,909 398,302
126,409 110,804 357,398
156,839 127,749 423,445
152,500 147,073 449,803
44, 151,148 461,655
134,483 167,294 476,966
108,048 145,953 423,566
51 168,483 487,319
172,730 197,190 582,109
245,785 191,788 653,856
,933 144,812 615,075
279,608 151,377 , 500
332,395 221,097 815,472
339,173 234,097 840,748

363,265 245,147 95,
428,304 252,726 1,000,849
470,702 318,176 1,149,190
515,651 356,632 1,241,617
534,141 353,236 1,281,288

1 Prior to 1925, explosives used for nonmetal mining were included with metal mining and classified as other
mining; explosives used for quarrying were included in all other purposes (not shown in this table). Includes
unpl:'ocgessed ammonium nitrate as well as completely pr d a i nitrate blasting agents beginning
with 1956,
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Table 26.—U.S. consumption of permissible explosives in the minerals industry !
(Thousand pounds)

Quarrying and
Year Coal mining Metal mining  nonmetal Total
mining
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1 Prior to 1925, explosives used for nonmetal mining were included in metal mining and classified as other
mining; explosives used for quarrying were include{in all other purposes (not shown in this table).






Statistical Summary

By Kathleen J. D’Amico*

This summary appears in Minerals
Yearbook volumes I-II, and III, which
cover mineral production in the United
States, its island possessions, the Canal
Zone, and the Commonwealth of Puerto
Rico, as well as the principal minerals
imported into and exported from the
United States. The sections of this chap-
ter and the area chapters in volume III
contain further details on production. A
summary table comparing world and U.S.
mineral production also is included.

Mineral production may be measured
at any of several stages of extraction and
processing. The stage of measurement used
in the chapter is normally what is termed
“mine output.” It usually refers to min-
erals in the form in which they are first
extracted from the ground, but custom-
arily includes for some minerals the prod-
uct of auxiliary processing operations at
or near mines.

Because of inadequacies in the statistics
available, some series deviate from the
foregoing definition. The quantities of
gold, silver, copper, lead, zinc, and tin
are recorded on a mine basis (as the re-
coverable content of ore sold or treated).
The values assigned to these quantities,
however, are based on the average selling
price of refined metal, not the mine value.
Mercury is measured as recovered metal
and valued at the average New York
price for metal. ,

The weight or volume units shown are
those customary in the particular indus-
tries producing the respective commodi-
ties. No adjustment has been made in dol-
lar values for changes in'purchasing power
of the dollar.

1 Statistical officer, Minerals Yearbook.

Table 1.—Value of mineral production ! in the United States by mineral groups
(Millions) -

Year Mineral fuels Nonmetals Metals Total
(except fuels)
$13,317 $4,316 $2,002 $19,635
13,623 ,62 r 2,366 r 20,612
14,047 4,933 r 2,544 r 21,524
15,112 5,176 2,708 22,991
16,198 5,205 2,333 ,7386

r Revised.

1 Production as measured by mine shipments, sales, or marketable production (including consumption by

producers.
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Table 2.—Mineral production ! in the United States

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
Mineral fuels:
Asphalt and related bitumens (native):
Bituminous limestone and sandstone and gilsonite
short tons.. 1,935,344 $10,038 1,911,664 $9,461 2,041,271 $8,438 1,866,666 $8,136
8arll>on dioxide, natural (estimate) . _thousand cubic feet__ 1,232,816 166 1,173,676 152 1,140,907 153 1,142,374 165
oal:
Bituminous and lignite 2______ thousand short tons. 486,998 2,165,582 512,088 2,276,022 533,881 2,421,293 552,626 2,555,377
Heli Pennsylvania anthracite____________________ o____ 17,184 148,648 14,866 021 12,941 100,663 12,256 96,160
elium:
rude____________________.___ thousand cubic feet__ 3, 197 016 35,322 3,566,734 39,848 3,654,700 41,556 3,697,300 42,800
Grade A_ do__ 481 25,923 819,100 28,880 951,400 32,5641 1,015,000 29,657
Natural gas. million cubic feet__ 15, 462 138 2,387,689 16,039,753 2,494,542 317,232,134 32,721,875 18,171,825 2,898,741
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons_. 7,000,181 463,600 7,288,070 494,354 37,591,658 3524,167 37,919,831 3 549,429
LPgases _____ .. . do___. 10,748,591 362,792 11, 257 1267 417,249 12,134,294 627,223 13,717,861 632,994
Peat - short tons__ 639 69 6,198 3,746 6,080 5,858 6,501 9,687 6,768
Petroleum (crude)_.._______ thousand 42-gallon barrels.. 2,786,822 8,017,078 r 2, 848 514 r 8,158,299 338,028,084 8,727,387 33,216,715 39,377,516
Total mineral fuels_ .. ___________ .. . XX 18,623,000 XX 14,047,000 XX r15,112,000 XX 16,198,000
Nonmetals (except fuels):
Abrasive stones 4. ____.__________________. short tors_ - 3,186 $292 3,603 $432 3,806 $515 2,701 $574
Asbestos_ . ____ ... 101,092 8,14 118,275 10,162 125,928 11,056 123,189 11,102
Barite__________ _ -thousand short tons_ - 830 9,796 852 10,192 947 11,259 962 11,604
Boronminerals_ _______________________________ (N 776 60,871 807 64,180 ~ 866 68,209 955 74,130
Bromine..___..___.___ __.thousand pounds_. 283,530 66,064 328,115 77,259 326,498 78,883 349,757 85,391
Calcite (optical grade) .. _________.________.. pounds.__ 4 2 O] (%) ® () e e
galcium-magnesium chloride_ ______________ short tons__ w w 608,965 11,983
ement:
Portland___._________ thousand 376-pound barrels._ . 858,378 1,145,108 866,802 1,154,448 873,091 1,162,984 865,570 1,148,208
Masonry.__.__.__._.____ thousand 280-pound barrels. . 22,397 63,305 28,260 65,979 22,36 63,407 21,700 62,168
Natural and slag._____thousand 376-pound barrels__ 283 1,057 279 1,027 r 10! r 415 94 360
Clays. - - oo thousand short tons._ _ 52,947 192,631 55,126 204,932 r 56,713 r 221,714 54,664 223,987
Emery . short tons__ 9,214 172 10,72 204 11,102 5) )
Feldspar____ __.____.__._ _._long tons__ 587,194 5,389 624,598 6,263 r 655,452 r 7,020 615,897 7,086
Fluorspar.___.___. _.short tons__ 217,137 9,723 240,932 10,889 253,068 10,841 295,643 13,164
Garnet (abrasive)______________ .. do___._ 16,123 1,622 19,330 1,717 21,952 2,092 20,494 1,849
Gem stones (estimate) . _ .. _____.___..__ NA 1,474 NA 2,218 NA 2,437 NA 2,430
Gypsum._ _ - _ . _thousand short tons__ 10,684 38,874 10,033 37,375 9,647 35,681 9,393 34,383
Lime_ oo do_ 16,089 223,149 16,794 232,939 18,057 239,588 17,974 241,137
Magnesium compounds from sea water and brine (except )
Mfor metals) short tons, MgO equivalent______________ 599,698 42,177 637,857 47,197  r 651,187 * 46,690 544,428 41,414
ica:
Serap._ e short tons__ 114,729 3,353 120,255 3,468 113,133 3,733 118,503 2,876
Sheet._ e pounds__ 242,662 58 716,086 185 ,500 1 20,500 ®)

r4i] !
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Bee footnotes at end of table.

Perlite. . o oo short tons.._ 349,867 3,073 892,384 3,352 404,160 3,907 413,001 3,973
Phosphate rock __.thousand short tons. . 25,715 161,067 9,482 193,323 r 89,044 r 261,092 39,770 265,947
Potassium salts. ort tons, K20 equivalent_ . 2,897 114,095 3,140 129,767 3,320 122,210 8,299 105,313
thousand short tons. .. 2,776 ,443 8,371 ,550 3,218 6,765 3,446 ,131
__thousand long tons. . 847 5,471 875 5,333 873 5,088 861 7,943
housand short tons__ 81,623 200,706 34,687 215,699 36,463 229,985 38,946 251,210
Sand and gravel___________ . ... do__.. 68,208 893,375 908,04 957,416 934,48 984,982 905,162 980,356
Sodium carbonate ( _short tons_. 1,274,745 30,451 1,494,106 34,717 1,737,511 40,674 1,727,977 40,539
Sodium sulfate (natural) __ - __ .. ... do____ 575,033 10,989 19,752 11,024 40,329 11,271 636,843 10,710
gtt;?e [ _thousand short tons__ 725,588 1,134,564 780,242 1,203,831 813,374 1,260,716 785,592 1,240,244
ulfur:
Frasch process mines. . _ thousand long tons__ 6,035 120,776 7,251 164,654 7,721 201,292 7,682 251,670
Other mines___ ... ___ long tons.__ 794 8 2,852 11 557 5 568 3
Tale, soapstone, and pyrophyll - 889,949 6,218 862,875 6,343 895,045 6,479 902,512 6,871
Tripoli_ o ooooooeiiieeeean 64,613 268 71,138 381 66,163 328 70,984 377
Vermiculite_ .. - _ ... _._-... hou 226 3,613 249 4,460 262 4,954 255 4,974
Value of items that cannot be disclosed: Aplite, brucite,
diatomite, graphite, iodine, kyanite, lithium minerals,
magnesite, greensand marl, olivine, staurolite, wollas-
tonite, and values indicated by footnote 5_ XX 58,771 XX 65,028 XX 69,911 XX 55,734
Total nonmetals_ . .- XX 4,623,000 XX . 4,933,000 XX r 5,176,000 XX 5,205,000
Metals:
Antimony ore and concentrate
short tons, antimony content. . 632 (@] 845 [©)] 927 (7) 892 (O]
Bauxite_ .. ___._.._. thousand long tons, dried equivalent . _ 1,601 $17,875 1,654 $18,682 1,796 $20,095 1,654 $19,079
Cop&)er (recoverable content of ores, etc.)..__short tons. _ 1,246,780 812,901 1,851,734 957,028 1,429,152 1,083,850 954,064 729,401
Gold (recoverable content of ores, etc.)-_.__ troy ounces_. 1,456,308 50,971 1,705,190 , 1,803,420 63,119 1,584,187 55,447
Iron ore, usable (excluding byproduct iron sinter)
thousand long tons, gross weight__ 84,300 802,331 84,079 801,388 90,040 854,134 82,415 817,511
Lead (recoverable content of ores, etc.) ... short tons. . 286,010 74,985 301,147 93,959 827,368 98,964 816,931 88,741
Manganese ore (35 percent or more Mn)
short tons, gross weight_ _ 26,058 (W) 29,258 (U] 14,406 (M) 12,585 (W)
Manganiferous ore (5 to 85 percent Mn)_._.._... do..___ 38,776 7) 832,763 (7) 324,926 7 289,160 (")
Mereury . - oo 76-pound flagks. _ 14,142 4,452 19,582 11,176 22,008 9,722 28,784 11,639
Molybdenum (content of concentrate) _thousand pounds. 656,097 97,121 77,310 120,801 91,670 144,327 81,596 133,604
Nickel (content of ore and concentrate)_ ... short tons__ 15,420 7 16,188 (Y] 15,036 U] 15,287 (U]
Silver (recoverable content of ores, etc.)
thousand troy ounces__ 36,334 46,980 39,806 51,469 483,669 56,463 32,119 49,784
Tin (content of concentrate) ... ___.._._. long tons_.. 65 185 47 126 97 265 M
Titanium concentrate:
Timenite_. ___________._.. short tons, gross weight__ 1,008,997 19,178 948,882 18,068 868,436 17,608 882,414 18,519
Rutile_ o iceeeaen do._... 10,547 1,01 (W) ™ (@) (W) (W) W)
gsten ore and trate
short tons, 60 percent WO; basis_ . 9,244 11,251 7,949 13,028 8,912 17,620 9,088 20,895
Uranium # (recoverable content U3Os) . thousand pounds._ . 27,171 217,875 19,727 57,828 19,037 152,281 20,655 165,239
Vanadium (recoverable in ore and concentrate)
short tons__ 4,862 13,061 5,226 18,284 5,166 22,210 4,963 21,881
Zine (recoverable content of ores, ete.)..........do._.. 574,868 166,808 611,153 178,284 572,668 166,044 549,413 151,562
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Table 2.—Mineral production ! in the United States—Continued

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value

(thousands) (thousands) (thousands) (thousands)
Value of items that cxinnot be disclosed: Beryllium con-
centrate, cobalt, columbium-tantalum concentrate
(1967), magnesium chloride for magnesium metal,
manganiferous residuum, platinum-group metals
(crude), rare-earth metal concentrates, zirconium

concentrate, and values indicated by footnote 7________ XX $40,183 XX $44,804 XX r $46,6056 XX $50,190

Totalmetals_________________________________.____ XX r 2,366,000 XX r 2,544,000 XX r 2,703,000 XX 2,333,000

Grand total mineral production_____________________ XX r 20,612,000 XX r 21,524,000 XX r22,991,000 XX 28,736,000

r Revised. NA Not available. XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers).

2 Includes small quantity of anthracite mined in States other than Pennsylvania.

? Final figure; supersedes figure given in commodity section.

4 Grindstones, pulpstones, millstones (weight not recorded), grinding pebbles, sharpening stones, and tube-mill liners.

5 Figure withheld to avoid disclosing individual company confidential data; value included with “Nonmetal items that cannot be disclosed.”
¢ Excludes abrasive stone, bituminous limestone, bituminous sandstone, and ground soapstone, all included elsewhere in table.

7 Figure withheld to avoid disclosing individual company confidential data; value included with ‘“Metal items that cannot be disclosed.”

8 Beginning with 1964, the basis for reporting uranium ore has been replaced by uranium (recoverable content U;0s).

01
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Table 3.—Minerals produced in the United States and principal producing States in 1967

Mineral Principal producing States Other producing States
in order of quantity

Idaho, Nev., Alaska, Mont.

a.

Calif., Vt., Ariz., N.C.

Tex., Utah Ala, Ky oo Mo.

Mo., Ark., Nev [ S Alaska, Calif., N.C., Tenn., Wash.

%ich., Tex., Ark., Calif.

ev.

Mich., Calif., W. Va.

N. Mex., Colo., Calif., Utah_______ ‘Wash.

Pa., Calif., Tex., Mich____________ Ala., Ariz., Ark., Colo., Fla., Ga.,
Hawa.u Idaho, Ill., Ind., Iowa,
Kans., Ky., La., Mame, Md.,
Minn., sts., Mo., Mont.
Nebr., Nev.,, N. Mex., N.Y.,
N.C., Ohio, Okla., Oreg., S.C.,
S. Dak., Tenn., Utzh, Va.,
‘Wash., w. Va., Wis., Wyo.

Clays - -ocmceeen . Ga., Ohio, Tex.,Pa____._...._______ All other States except Alaska, R.I.

Coal. oo W.Va., Pa.,, Ky, IN______________ Ala., Alaska, Ark., Colo., Ind., Iowz,

’Kans. ., Md., Mo., Mont., N.

Mex., N. Dak., Ohm, Okla., S.

Dak., Tenn., Utah, Va., Wasll.

Wyo.
Pa.
S. Dak.
Ariz., Utah, N. Mex., Mont_______ Alaska, Calif., Colo., Idalw Mich.,
Mo., Nev., Okla., a., Tenn.,
‘Wash.
Calif., Nev., Wash., Ariz__________ Oreg.
N.C., Calif., Conn., S. Dak__.__.____ Ariz., Colo., %a., Maine, N.H.,
o a., Wyo.
Fluorspar. - - caeocooeooeo oo 11, Ky., Mont.,, Nev_____________ Ariz., Colo., N. Mex., Utah.
Garnet, abrasive.__ N.Y., Idaho
Gold.- ... S. Dak., Nev., Utah, Ariz_________ Alaska, Calif., Colo., Idaho, Mont.,
N. Mex., Oreg., Pa., Tenn.,
‘Wash.
Tex.
Mich., Calif., Towa, Tex-._._.______ Ariz., Ark., Colo., Ind., Kans., La.,
Mont., Nev., N. Mex., N.Y.,
Ohio, Okla., . Dak., Uta.h Va.,
‘Wash., Wyo.
Kans., Tex., Okla., N. Mex________ Ariz.
Mich.
Minn., Mich., Calif., N.Y_________ Ala., Ariz., Colo., Ga., Idaho, Miss.,
Mo., Mont., Nev., N.J., N.
Mex., Pa., Tex., Utabk, Va.,
Wyo.
Kyanite. oo Va., S.C., Ga.
Lead. oo Mo., Idaho, Utah, Colo___________ Ariz., Calif., Ill., Kans., Ky., Mont.,
Nev., N. Mex., N.Y., Okla.,
Va., Wash., Wis.
Lime. oo Ohio, Mich., Pa., Tex._ ... Ala., Ariz., Ark  Calif., Calo., Conn.,
Fla., Hawau Idaho, I, Ind.,
Iowa, La., Md., Mass., Minn.,
Miss., Mo., Mont., Nebr., Nev.,
N.J., N. Mex., N.Y., N. Dak.,
Okla., Oreg., S. Dak., Telm.,
Utah, Vt., Va., Wash., W. V.
| Wm., Wyo.
Lithium _ .o N.C., Nev., Calif., S. Dak.
Magnesite_ - _______ Nev., Wash.
Magnesium chloride Tex.
Magnesium compounds_ ______ Mich., Calif., Tex., Fla___________. Miss., N.J., Utah.
Manganese ore_ .- . Mex., Mont.
Manganiferous ore......_ Minn., N. Mex., Mont., Colo.
Manganiferous residuum N.J.
N.J,, Md.
_____ Calif., Nev., Oreg., Idaho._..___.___ Alaska, Ariz., Ark., Tex.
................ N.C., Ga., Ala.,,S.C_.._........__ Ariz., Calif., Colo., Conn., N. Mex.,
Pa., S. Dak.
N.H., N.C.
Colo., N. Mex., Ariz., Utah..._.__. Calif., Nev., N. Dak., S. Dak.

See footnotes at end of table.
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Table 3.—Minerals produced in the United States and principal producing States in 1967

~—Continued
Mineral Principal producing States Other producing States
in order of quantity
Naturalgas________.__.___.___ Tex., La., Okla., N. Mex__________ Ala., Alaska, Ariz., Ark., Calif,,
Colo., Fla., Ill.,, Ind., Kans.,
Ky., Md., Mich., Miss., Mo.,
Mont., Nebr., N.Y., N. Dak.,
Ohio, Pa., Tenn., Utah, Va.,
N W. Va., Wyo.
Natural gas liquids_ __________ Tex., La., Okla., N. Mex_____.____ Ark., Calif., Colo., Fla., Ill.,, Kans.,
Ky., Mich., Miss., Mont., Nebr.,
N. Dak., Pa., Utah, W. Va.,
Wyo.
Oreg.
‘Wash., N.C.
Mich., Ill., NJ., Ind______________ Alaska, Calif., Colo., Fla., Ga.,
Idaho, Iowa, Maine, Md.,
Mass.,, Minn., Mont., Nev.,
N.H., N.Y., N. Dak., Ohio,
%‘_eg., Pa., S.C., Vt., Wash.,
is.
Perlite__ .. ________________ N. Mex., Ariz., Nev., Calif_ . Colo., Idaho, Oreg., Tex., Utah.
Petrolevm___________________ Tex., La., Calif., Okla_______ - Ala., Alaska, Ariz., Ark., Colo,, Fla.,

Fla., Idaho, Tenn., N.C_.____
Alaska, Calif.

N. Mex., Utah, Calif., Mich
Ariz., Calif., Oreg., Hawaii___ -

Tenn., Pa., Colo., Ariz_
Calif., Ga., Fla., Colo.
La., Tex., Ohio, N.Y _____________

Calif., Mich., N.Y., Ohio.
Idaho, Utah, Ariz., Mont_ -

Sand and gravel______________
Silver_ ..

‘Wyo., Calif.
Calif., Tex., Wyo.

Fla.
Pa., Tex., Ill., Ohio.______________
Tex.

Sodium carbonate____________
Sodium sulfate____
Staurolite._____ :

Tin_ ... Calif., Colo., Alaska.

Titanium._ . .Y., Fla.,, Ga., N.J__________ -
‘Tripoli_.__ Ill., Okla., Ark., Pa.

Tungsten.._ Calif., Colo., Idaho, Nev___ -
Uranium____ N. Mex., Wyo., Colo., Utah
Vanadium___ Colo., Idaho, Utah, N. Mex -
Vermiculite. _ Mont., S.C., Tex., Ariz___ -
Wollastonite_ N.Y., Calif.

Zine_...__._ Tenn., N.Y., Idaho, Colo__________
Zirconium___________________ Fla., Ga.

Ill.,, Ind., Kans., Ky., Mich.,
Miss., Mo., Mont., Nebr., Nev.,
N. Mex., N.Y., N. Dak., Ohio.,
Pa., S. Dak., Tenn., Utah, Va.,
‘W. Va., Wyo.

Mort., Utah, Wyo.

Md.

Colo., Idahp, Kans., Nebr., Nev., N.
Mex./OKla., Tex., Utah, Wash.,
Wyo.

S.C., Utah.

Ala., Calif., Colo., Hawaii, Kans.,
Mich., Nev., N. Mex., N. Dak.,
Okla., Utah, Va., W. Va.

All other States.

Alaska, Calif., Colo., Mich., Nev.,

. Mex., N.Y., a., Oreg.,
Pa., S. Dak., Tenn., Wash.

All other States.

Ala., Ark., Ga., Md., Mont., Nev.,
Oreg., Pa., Tex., Va., Wash.

Va.

Ariz., Mont., Utah, Wash.

Ariz., N. Dak., S. Dak., Tex., Wyo.
Ariz., S. Dak., Wyo.
Wyo.

Ariz., Calif., Ill.,, Kans., Ky., Mo.,
Mont., Nev., N.J., N. Mex.,
(‘?Vlgla., Pa., Utah, Va., Wash.,

is.
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Table 4.—Value of mineral production in the United States, and principal minerals
produced in 1967

(Thousands)
Percent
State Value Rank oi tg.a? Principal minerals in order of value
' 0
$251,391 21 Coal, cement, petroleum, stone.
134,066 29 Petroleum, sand and gravel, coal, natural gas.
463,863 15 Copper, sand and gravel, molybdenum, cement.
179,453 27 Petroleum, stone, bauxite, cement.
1,696,233 3 Petroleum, natural gas, sand and gravel, cement.
346,235 17 Petroleum, molybdenum, coal, sand and gravel.
,619 45 Stone, sand and gravel, feldspar, lime.
2,383 50 Sand and gravel, stone, clays, gem stones.
309,797 18 Phosphate rock, stone, cement, clays.
153,458 28 Clays, stone, cement, sand and gravel.
,936 46 Cement, stone, sand and gravel, pumice.
109,408 31 Silver, phosphate rock, lead, zine.
636,801 8 Coal, petroleum, stone, sand and gravel.
,921 22 Coal, cement, stone, petroleum.
113,222 30 Cement, stone, sand and gravel, gypsum.
574,068 10 Petroleum, natural gas, natural gas liquids, helium.
535,705 11 Coal, petroleum stone, natural gas.
. 3,961,750 2 Petroleum, natural gas, natural gas liquids, sulfur.
- 4,882 47 .06 Cement, sand and gravel, stone, peat.
- 72,819 37 .31 Stone, cement, sand and gravel, coal.

N - 40,612 43 .17 Sand and gravel, stone, lime, clays.
Michigan______ - 610,204 9 2.57 Iron ore, cement, sand and gravel, bromine.
Minnesota.__ - 523,326 13 2.20 Iron ore, sand and gravel, stone, cement.
Mississippi. - - 217,010 24 .91 Petroleum, natural gas, sand and gravel, clays.
Missouri. .. - 236,659 23 1.00 Stone, cement, lead, iron ore.

Montana_ - 186,524 26 .79 Petroleum, copper, sand and gravel, phosphate rock.
Nebraska, - 70,868 39 .30 Petroleum, cement, sand and gravel, stone.
Nevada__________._ 90,883 33 .38 Copper, gold, sand and gravel, diatomite.
New Hampshire__._ 8,117 48 .03 Sand and gravel, stone, clays, felsdpar.
New Jersey________ 72,747 38 .31 Sand and gravel, stone, zine, magnesium comp ds,
New Mexico. - 874,106 7 3.68 Petroleum, natural gas, potassium salts, uranium.
New York_________ 299,318 19 1.26 Cement, stone, sand and gravel, salt.
North Carolina..... 77,094 36 .82 Stone, sand and gravel, cement, phosphate rock.
- 97,538 32 .41 Petroleum, sand and gravel, coal, natural gas.
- 498,888 14 2.10 Coal, stone, sand and gravel, cement.
- 1,032,126 - 4 4.35 Petroleum, natural gas, natural gas liquids, cement.
- 6,560 40 .28 Sand and gravel, stone, cement, nickel.
- 898,398 6 3.78 Coal, cement, stone, sand and gravel.
- 4,035 49 .02 Sand and gravel, stone.
South Carolina_____ 48,274 42 .20 Cement, stone, clays, sand and gravel.
South Dakota....-_ 52,618 41 .22 Gold, sand and gravel, stone, cement.
- 189,572 25 .80 Stone, zine, cement, coal.
5,406,371 1 22.18 Petroleum, natural gas, natural gas liquids, eement.
54,477 16 1.49 Copper, petroleum, coal, molybdenum.
- 27,268 44 .11 Stone, asbestos, sand and gravel, talc.
- 283, 685 20 1.20 Coal, stone, cement, sand and gravel.
- 82,067 384 .85 Sand and gravel, cement, stone, zinc.
_____ 937,858 5 3.95 Coal, natural gas, natural gas liquids, stone.
........ 79,612 35 .34 Sand and gravel, stone, cement, zinc._
Wyoming.____._____ 530,696 12 2.24 Petroleum, uranium, natural gas, sodium salts.

....... 23,736,000 ____ 100.0 Petroleum, natural gas, coal, stone.




Table 5.—Mineral production ! in the United States, by States

1964 1965 1966 1967
Mineral Quanti Val Quantity _ Val Quantity _ Val Quantity _ Val
uantity alue uantity alue uantity alue uantity alue
(thousands) (thousands) (thousands; (thousands)
ALABAMA
Cement:?

Portland._ ___ .. _____ thousand 876-pound barrels__ 12,870 $40,108 18,765 $42,604 16,394 $49,537 15,364 $46,510
Masonry.__._ _thousand 280-pound barrels__ 2,574 7,79 2,598 ,8 2,570 ,613 2,377 ,
Clays el thousand short tons_ _ 31,991 34,060 32,220 34,888 2,448 5,142 2,724 7,422
Coal (bituminous) - do____ 14,435 102,267 14,832 106,249 14,219 100,112 15,486 110,696
Iron ore (usable)._ thousand long tons, gross weight__ . 2,106 11,812 ,495 ,241. 1,508 8,70 1,472 ,286
Lime_ _ e thousand short tons__ 599 7,118 653 7,905 699 8,442 624 7,719
Natural gas_ . ______ million cubic feet__ 165 18 203 26 252 3. 248 31
Petroleum (crude) _thousand 42-gallon barrels. 8,498 22,095 8,064 21,047 8,030 20,878 7,348 19,500
Sand and gravel . ____________________________ thousand short tons._ . 5,840 6,191 ,42! 7,195 7,082 7,958 7,229 7,969
StOne. - e do__... 415,852 424,976 417,987 4 30,810 420,744 436,839 18,371 33,346

Value of items that cannot be disclosed: Native asphalt, bauxite, slag
cement, clays (kaolin 1964-65, bentonite 1964-65), scrap mica, salt,
stone (dimension limestone, dimension marble 1964-66, shell 196465,
crushed sandstone 1965-66), talc, and tripoli (1965)_______.________ XX 9,251 XX 9,446 XX 4,528 XX 2,974
Total e XX 235,690 XX 246,264 XX 249,778 XX 251,391
ALASKA
Antimony ore and concentrate____._____ short tons, antimony content._ _ 14 $18 1 $1 8 w 10
Coal (bituminous) . __________________ ... thousand short tons.._ 745 5,008 893 6,095 927 $6,953 925 $7,296
Copper (recoverable content of ores, ete.) ... _________ short tons_._ 11 e 32 23 w w w w
Gold (recoverable content of ores, etc.).. . __troy ounces_ . 58,416 2,045 42,249 1,479 27,825 956 22,948 803
Lead (recoverable content of ores, ete.) ... ... _________ shorttons__ _______. ._____..__ 3 14 4 e e
-----T6-pound flasks__ 303 95 W w W
-million cubic feet.. 6,238 1,719 7,255 1,799 11,267 2,794 14,438 3,610
________________ short tons_. 2,350 1,967 16 w w 1,528 12
thousand 42-gallon barrels__ 11,059 38,627 11,128 34,073 14,358 44,007 29,126 91,164
Sand and gravel .- ___ .. thousand short tons__ 26,089 18,488 80,266 84,467 17,457 21,793 22,370 26,248
Silver (recoverable content of ores, ete.) ______. thousand troy ounces__ 7 9 10 7
Value of items that cannot be disclosed: Barite (1966—67), gem_ stones,
platinum-group metals, stone, tin, uranium ore (1964-65) and values
indicated by symbol W___ . XX r 5,013 XX r 5,612 XX 6,167 XX 4,924
Total e XX  r66,048 XX r 83,478 XX 82,683 XX 134,066
ARIZONA
ASbeStOB . _ e short tons.__ 8,469 $441 w W W
Clays®_ __________ __thousand short tons.__ 168 $213 129 164 89 $121 67 $37
Coal (bituminous) - - . - - A0 e eeimiein mdecciaoe o eemmme—os ceommeon- 1 5
Copper (recoverable content of ores, etc.) ._short tons_. 690,988 450,524 708,377 497,991 739,569 535,004 501,741 388,591
Diatomite. . . e eeemeceeees do___. 450 1 2! , 36 w w
Fluorspar.. . S oy O 10,000 280
Gem BEONES . _ _ o oo e memmmmme e memam NA 120 NA 120 NA 120 N. 150
Gold (recoverable content of ores, €t€.) .- - .oocoooooo_ - troy ounces_. 153,676 5,879 150,431 5,265 142,528 4,988 80,844 2,830
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GYPBUM - e thousand short tons._ 147 770 103 540 k¢ 394
Helium, grade A _ .- thousand cubic feet. . 46,000 1,610 58,000 2,030 63,500 2,222 73,800 2,066
Iron ore (usable)_ - _________ thousand long tons, gross weight__ 4 32 51
Lead (recoverable content of ores, ete.) ... __.____. short tons. _ 6,147 1,611 5,913 1,845 5,211 1,575 4,771 1,336
Lime. oo thousand short tons_ 177 2,920 204 8,548 218 3,721 186 3,142
Mereury. e _...T6-pound flasks_. 7 158 90 363 160 W
Molybdenum (content of concentrate). _.-thousand pounds_. 6,296 9,532 9,399 15,880 10,161 17,812 9,261 15,385
Natural gas. .o o oo oo million cubic feet._ . 2,014 3,106 376 ,161 436 1,255 19
Petroleum (crude) _thousand 42-gallon barrels__ 6 W 97 132 370 2,924 8,188
Pumice. _ - - e thousand short tons._ _ 880 1,635 1,161 1,515 1,103 1,674 1,064 904
Sand and gravel _ ___ . do____ 18,116 20,868 14,918 16,621 18,730 20,448 16,580 17,017
Silver (recoverable content of ores, etc.) - _thousand troy ounces__ 5,811 7,513 6,095 ,88 6,339 ,19 ,58 7,112
Stone. o e thousand short tons__ 8,759 6,283 2,474 4,171 2,271 4,091 1,910 3,491
Tungsent ore and concentrate__.___ short tons, 60-percent WO; basis._ - 16 17 3 5 2 5 W W
Uranium (recoverable content UsOs) .- _______._ thousand pounds_. w w w w 437 3,492 83 666
Vanadium (recoverable in ore and concentrate)___.____._. short tons. _ W 575 W 381 w 453 w w
Zine (recoverable content of ores, ete.) . _________ do.. .. 24,690 6,716 21,757 6,353 15,985 4,636 14,330 3,967
Value of items that cannot be disclosed: Cement, clays (bentonite, fire
clay 1964), feldspar, scrap mica, perlite pyrites, vermiculite (1967),
and values indicated by symbol W.______ o XX r 20,222 XX r 17,847 XX 12,125 XX 18,503
Total . e XX r 536,821 XX r 583,118 XX r 622,079 XX 463,863
ARKANSAS
Barite. . - thousand short tons_._ 233 $2,202 249 $2,379 233 $2,266 229 $2,266
Bauxite_ ... thousand long tons, dried equivalent__ 1,562 17,431 1,593 17,974 1,718 19,439 1,571 18,269
Bromine and bromine in compounds_ . __________ thousand pounds.__ w w 82,254 7,171 42,307 10,467 64,450 14,886
Clays. oo __thousand short tons__ 892 2,152 866 1,890 3775 3776 941 1,740
Coal (bituminous) . . . e do.._. 212 1,503 226 1,643 236 1,640 189 1,427
Gem StONeB . _ - o e e e NA 33 NA 31 NA 35 NA 35
Lime________ -thousand short tons__ 189 2,814 192 2,776 207 3,004 187 2,723
Natural gas_ ____ oo million cubic feet. _ 75,753 11,806 82,831 12,922 105,174 16,407 116,522 17,828
Natural gas liquids:
Natural gasoline and cycle produets.___.._.__. thousand gallons_ _ 30,082 1,678 27,787 1,578 82,050 1,923 27,538 1,780
LP gases. . e do.... 61,616 2,460 69,752 3,139 64,664 3,233 53,730 3,009
Petroleum (crude)_ __thousand 42-gallon barrels._ _ 26,737 71,120 25,9380 68,974 23,824 63,372 21,075 56,902
Sand and gravel . __ ______ .. thousand short tons_. 11,794 14,836 12,806 15,836 16,056 21,038 14,239 15,531
StONe. e do___._ 20,241 26,172 21,241 26,778 19,109 24,588 17,454 28,236
Value of items that cannot be disclosed: Abrasive stones, cement, clays
(Kaolin and fire clay 1966), gypsum,-iron ore :(1964-65), ‘mercury
(1966-67) phosphate rock (1964-66), soapstone, tripoli (1965-67),
and values indicated by symbol W______ Lo XX 20,611 XX 16,019 XX 21,939 XX 19,822
Total . o e XX 174,818 XX 179,110 XX 190,127 XX 179,453
CALIFORNIA
Antimony ore and concentrate.._...... short tons, antimony content_. .o-ceoo ceccoon coeo-- ome eeamsanos 1 [ I,
ABDEStOB . _ e short tons._. 55,041 $4,419 74,587 $6,177 81,671 $6,945 77,091 $6,726
Barite. __ - ..thousand short tons__ 6 45 4 2 15 104 10 71
Boron minerals. _ e do_... 776 60,871 807 64,180 866 68,209 955 74,180
Calcite (optical grade) - _ e pounds. . 4 2 w w w

See footnotes at end of table.
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Table 5.—Mineral procuction ! in the United States, by States—Continued

1965

1964 1966 1967
Mineral .
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands) thousands)
CALIFORNIA—Continued
Cement._________._______.______________ thousand 876-pound barrels_ _ 47,204  $149,933 45,352  $144,852 45,387 - $146,302 42,034 $137,961
Clays. e thousand short tons__ 3,685 8,438 3,207 7,226 2,984 6,708 2,609 6,037
Copper (recoverable content of ores, ete.)________________ short tons._ _ 1,085 675 1,165 825 1,078 780 788 602
Feldspar_ ______________________________ -.long tons__ 102,264 w 95,975 w 100,915 w 94,769 w
Gemstones__________________________ e NA 200 NA 200 NA 200 NA 200
Gold (recoverable content of ores, ete.)_._______________ troy ounces._ . 71,028 2,486 62,885 2,201 64,764 2,267 40,570 1,420
Gypsum . ________.___ o ___ _thousand short tons__ 1,893 4,539 1,611 3,881 1,207 3,064 1,241 3,150
Lead (recoverable content of ores, ete.)____._________ PR short tons. _ 1,546 405 1,810 565 1,976 597 1,785 486
Lime__________________ .. thousand short tons._ _ 577 10,294 602 11,078 552 8,764 53 8,696
Magnesium compounds from sea water and bitterns (partly estimated)
short tons, MgO equivalent_______._________________ " ________ 94,739 7,143 r 95,652 r 7,955 87,816 7,413 76,592 6,882
Mereury. .. _________._____ ---T6-pound flagks__ 10,291 3,240 13,404 7,650 16,070 7,100 16,385 8,018
Natural gas_______________________ . _______ million cubic feet__ 660,444 198,551 660,384 204,059 6715,113 6223,175 681,080 202,290
Natural gas liquids: '
Natural gasoline and cycle products___________ thousand gallons_. 720,378 54,088 655,780 49,850 ©677,868 652,399 643,984 49,122
BASeS. e do..._. 852,614 15,893 339,082 15,467 853,164 17,304 866,643 19,065
Peat . ___________ short tons. _ 35,391 443 30,905 434 29,285 384 30,014 396
Petroleum (crude)._ - ---thousand 42-gallon barrels.. 300,009 729,022 316,428 753,099 345,295 812,834 359,219 829,133
Pumice. . _______ . _______ thousand short tons_ _ 443 1,937 676 1,744 580 1,763 8 1,857
Salt_ . do____ 1,525 w 1,638 w 1,693 w 1,7 w
Sandandgravel ... ____________________________________ do____ 112,995 129,333 118,310 136,227 120,692 189,157 116,125 139,212
Silver (recoverable content of ores, etc.). _thousand troy ounces. 17, 222 197 254 190 246 145 224
Stone_ . ---thousand short tons._ 45,805 63,566 42,575 59,668 43,051 61,336 87,186 55,263
Sulfurore..__________________ e long tons__ 520 3 360 2 55 5 568 3
Tale, soapstone, and pyrophyllite__ -short tons._ . 132,601 1,631 141,074 1,725 138,340 1,847 143,466 1,945
Tin (content of concentrate)_________ __-long tons. . w w w 1 21 w w
‘Wollastonite. . _______________________ _short tons.__ 3,625 36 w w w W w w
Zinc (recoverable content of ores, ete.) .. __________________ do____ 143 39 225 66 885 97 441 122
Value of items that cannot be disclosed: Bromine, calcium-magnesium
chloride, carbon dioxide, coal (lignite), diatomite, iodine (1964-66),
iron ore, lithium minerals, scrap mica, molybdenum, perlite, platinum
group metals (crude) potassium salts, rare-earth metal concentrates,
sodium carbonates and sulfates, tungsten concentrate, uranium
(1964-66), and values indicated by symbol W___________________ XX r118,080 XX r117,904 XX r 141,449 XX 148,722
Total. o L XX r1,560,529 XX r1,597,305 XX r1,710,470 XX 1,696,233
COLORADO
Carbon dioxide, natural ... ___________________ thousand cubic feet.. 211,830 $36 155,668 $26 147,292 $25 182,701 $31
Clays_ .. ..___.________. - -thousand short tons__ 558 1,275 631 1,446 r 599 r 1,815 596 1,274
Coal (bituminous) . ___._________._______________________ ---do____ 4,855 23,427 4,790 24,431 5,222 26,075 5,489 25,920
Copper (recoverable content of ores, etc.). ---short tons__ 4,653 © 8,084 8,828 2,710 4,237 8,065 8,998 8,063
Feldspar_ __ ... --.long tons_. w w 521 8 891 6 300 2
Gem BtOnes. . ... NA 80 NA 80 NA 80 NA 118
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Gold (recoverable content of ores, ete.) ..o o troy ounces. . 42,122 1,474 37,228 1,308 81,915 1,117 21,181 741
GYPBUM - - o oo meoen thousand short tons. . 00 398 r 100 r 379 75 269 7 265
Iron ore (usable).__._______.______ thousand long tons, gross weight.__ 35 281 114 787 164 1,183 W w
Lead (recoverable content of ores, ete.) .o oo short tons, 20,563 5,388 22,495 7,018 28,082 6,978 21,923 6,138
Lime o e m e mmm e mmm e thousand short tons__ 38 2,193 11 2,074 126 2,827 118 2,028
Manganiferous ore (5 to 35 percent Mn)._.__ short tons, gross weight_ . .. o _ el ccccmmos  ammmmmmes  mmm—mmoo- 321 8
olybd (content of 17 2:17-) DO, thousand pounds.. 46,878 69,207 750,716 778,609 57,289 88,851 52,040 84,728
Natural g88_ - - oo million cubic feet.. 113,691 13,489 126,381 16,803 136,667 17,767 116,857 15,542
Natural gas liquids:
Natural gasoline__ ______ . . thousand gallons._ _ 52,400 2,845 54,180 3,034 59,420 8,565 51,845 8,215
LP gases. - e —mm oo do_.__ 88,916 3,894 91,399 8,930 73,390 3,596 71,544 3,649
Peat o e short tons__ 27,931 188 31,179 236 87,111 278 21,988 204
Petroleum (crude).... _-thousand 42-gallon barrels. _ 84,755 100,094 33,511 96,512 83,492 97,462 383,905 99,003
Pumice. _ e thousand short tons_ . 61 114 56 134 46 104 18 05
Pyrites. .. - e thousand long tons._. w w 30 9 W w w
Sand and gravel_ __ . _ thousand short tons.__ 20,746 22,227 20,810 22,041 22,245 28,485 21,810 22,904
Silver (recoverable content of ores, etc.) - .....thousand troy ounces.. 2,626 8,396 2,051 2,652 2,085 ,69 ,818 2,
Stone. e thousand short tons. .. 8,217 6,805 4,789 8,638 7,031 11,831 2,992 5,485
Tin (content of concentrate).__ long tons__ 29 103 32 T 44 99 31
Tungsten concentrate. hort tons, 60 percent WO;3 basis. . w w 1,176 1,985 1,494 3,626 1,276 3,039
Uranium (recoverable content UsOs).___ - W w W 2,651 21,205 2,537 20,299
Vanadium (recoverable in ore and conce short tons.__ 3,312 9,916 4,017 14,056 8,697 15,888 3,817 14,2
Vermiculite_ - _ ... and short tons._ 1 it mmemcme mmmmmmmme  mmmmmmm—e  mmmmmmmme memmem—on
Zine (recoverable content of ores, ete. short tons.__ 53,682 14,602 53,870 15,780 54,822 15,898 652,442 14,519
Value of items that cannot be disclosed ryllium concentrate, ccment,
fluorspar, scrap mica (1967), molybdenum (1965) perlite, rare-earth
metal concentrates (1966—67), salt, and values indicated by symbol W_ XX r 44,193 XX r 35,867 p.0.¢ 14,699 XX 16,884
Total . e me o XX r 828,610 XX r 340,150 XX r 362,941 p.0.¢ 346,235
CONNECTICUT
212 $262 237 $322 192 $296 191 $334
NA 8 NA 8 NA 8 NA 8
39 689 W w W W w W
10,088 9,437 9,940 9,106 9,561 8,963 8,320 8,710
5,864 10,764 5,871 10,444 5,618 10,482 5,097 10,141
Value of items that cannot be disclosed: Feldspar, scrap mica, peat
(1964-66), and values indicated by symbol W_________________..__. XX 690 XX 1,354 XX 1,597 XX 1,426
Total . o e XX 21,850 XX 21,234 XX 21,846 XX 20,619
DELAWARE
ClaYS. - e e cccccccccme e thousand short ton__ 11 $11 11 $11 11 $11 11 11
Gem 8tONes . e ecmecemmecmmmmeeaeee———mmeme NA - 1 NA 1 NA 1 NA 1
Sand and gravel.___ 1,282 1,280 1,545 1,441 1,610 1,443 1,966 1,846
tone. oo eceaeon 180 450 180 450 210 525 210 525
Value of items that cannot be disclosed
indicated by symbol XX oo XX - XX omeeao-
Total.mn e meecccm e e e e J XX 1,742 XX 1,908 XX 1,980 XX 2,888

Hee footnotes at end of table.
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Table 5.~Mineral production ! in the United States, by States—Continued

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands; (thousands) thousands) (thousands)
FLORIDA ‘
Clays. _ e thousand short tons._ 627 | $8,405 651 $9,752 762 $11,408 756 $11,574
Lime_ . e O __ 117 1,814 101 , 185 1,96 155 ,425
Natural gas_ -_million cubic feet__ 40 5 107 212 30 123 18
€AY e short tons__ 19,813 102 19,253 109 11,500 91 22,180 155
Petroleum (crude)_ _-thousand 42-gallon barrels. _ 620 ' 1,464 w 1,79 w 1,568 w
Phosphaterock_ ... __ .. __________________ thousand short tons. . 19,161 119,667 21,563 141,258 . w w W
Sand and gravel_____.______________________________________ do____ ,420 6,427 7,298 6,877 7,403 6,417 6,912 6,479
StOMe. - - e do_.__ 83,157 38,862 35,730 41,148 85,028 38,167 33,971 38,728
Value of items that cannot be disclosed: Cement, magnesium compounds,
natural gas, liquids, rare-earth metal concentrates, staurolite, stone
(dimension limestone 1967) titanium concentrate, zirconium concen-
trate, and values indicated by symbol W. . _______________________ XX . 48,627 XX 49,104 .9.¢ 237,368 XX 250,428
Total e XX 223,409 XX 249,320 XX 295,447 XX 309,797
GEORGIA
Barite_ ________ . thousand short tons__ 109 $2,022 w W w w
Clays_ L do___. 4,865 58,899 4,607 $63,158 5,128 $73,685 4,953 $77,814
Coal (bituminous) - . ... do_.___ 4 16 o e e ol il
ﬁqn ore (usable)_________________ thousand long tons, gross weight__ 854 1,752 430 2,208 447 2,200 267 1,450
ica
Serap. e short tons_ w w 13,065 16,608 380 17,158 291
Sheet_ __ __ e pounds_. _.._____ _________ 2,798 () e e e .
Sand and gravel___ _--thousand short tons._ . 3,588 3,594 8,675 3,588 3,915 4,185 3,787 4,206
Stone_ e do___. 22,822 46,428 23,421 48,265 24,690 48,193 28,418 49,953
Tale. o e short tons._ 40,400 44,800 313 41,000 255 46,150 292
Value of items that cannot be disclosed: Bauxite, cement, feldspar,
kyanite, peat, rare-earth metal concentrates (1966—67), titanium con-
centrate (1965-67), zirconium concentrate (1965-67), and values
indicated by symbol W_______________________________________. XX 14,292 XX 17,688 XX 19,699 XX 19,952
Total. . e XX 127,187 XX 135,220 XX 148,597 XX 158,458
HAWAIL
Cement_ __. ... thousand 876-pound barrels__ 1,717 $8,877 1,564 $8,297 1,749 $9,046 1,895 $7,860
Clays . oo thousand short tons__ 3 W w w w w w W
Lime . o e o_ .. 9 321 9 305 10 320 8 265
Pumice________ ~.do____ 365 603 380 624 374 716 290 562
Sand and gravel. .. _.do.____ 407 979 751 2,237 511 1,591 469 1,467
Stone. .. _____ O_._. 5,282 8,765 5,172 9,353 5,079 9,482 4,100 7,207
Value of items that cannot be disclosed: Other nonmetals and values
indicated by symbol W__________ . ______ XX 60 XX 19 XX 98 XX 5
Total . e XX 19,605 XX 20,835 XX 21,253 XX 16,936
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Antimony ore and concentrate.._..._.. short tons, antimony content.__ 585 W 818 W 834 w 823 W
Clays 3. o emeee weww-----thousand short tons__ 29 $25 47 $33 23 $22 19 $16
Cobalt___ ... __thousand pounds____________ . ______ oo oo 1 6 ool oo
Copper (recoverable content of ores, ete.) ... ... ... short tons_._ 4,666 3,042 5,140 3,639 4,961 3,589 4,210 3,219
Gem stones___ e e NA w NA 150 NA 180 N 180
Gold (recoverable content of ores, ete.) ... ___._. troy ounces._._ 5,677 199 5,078 178 5,056 177 4,838 169
Iron ore (usable). . ___ ... ___ thousand long tons, gross weight__ 33 84 11 97 W
Lead (recoverable content of ores, ete.) ... ___._________ short tons__ 71,312 18,684 66,606 20,781 72,334 21,867 61,387 17,188
Mereury. - - ccc e _76-pound flasks.__ 83 26 , 11 63 1,134 501 898 439
Peat . e e short tons_ 900 8 W w 2,040 16
Pumice_________ _-thousand short tons.__ 59 100 46 79 55 107 w
Sand and gravel oo do.... 9,582 8,691 12,151 13,198 7,544 6,672 11,246 11,490
Silver (recoverable content of ores, etc.). __thousand troy ounces. . 16,483 21,313 18,457 23,865 19,777 25,571 17,033 26,402
tONe . — - oo ccmcmcc e o mmm———— thousand short tons__ ,144 L7 1,831 3,440 2,694 5,415 1,986 ,833
Tungsten concentrate_ ______.______ short tons, 60-percent WO; basis__ 11 8 . eemeeo__ 2 1 68 175
Zinc (recoverable content of ores, ete.) . _______._______._. short tons__ 59,298 16,129 58,034 16,946 60,997 17,689 56,528 15,650
Value of items that cannot be disclosed: Barite (1964), cement, clays
(fire clay, bentonite 1964-66, kaolin), abrasive garnet, lime, scrap
mica (1964), perlite, phosphate rock, titanium concentrate (1964-66),
vanadium, and values indicated by symbol W____________._.__.____ XX 15,231 p.o.¢ 22,053 XX r 32,991 XX 29,681
Total e XX 86,262 XX 105,085 XX r114,885 XX 109,408
ILLINOIS
Cement:
Portland_ .. thousand 376-pound barrels._ . 9,790 $32,191 9,358 $30,622 9,203 $28,617 9,069 $30,186
Masonry. .-thousand 280-pound barrels._ 6 ,08 61 , 90 614 1,868 591 1,851
Clays 3 e mem e thousand short tons_ . 2,007 4,85 2,169 4,601 1,894 3,996 1,881 3,799
Coal (bituminous) - - - - o i R 55,023 208,448 58,483 218,972 63,571 244,837 65,133 252,975
__short tons_. 127,454 6,452 159,140 7,861 176,175 ,002 210,%07 ,859
2,180 571 ,00 938 2,285 2,884 668
7,824 905 7,396 865 7,230 860 5,144 602
Natural gas liqu
Natural gasoline and cycle products_. ...~ thousand gallons. . 14,109 1,030 w w w w w w
LP gases. . .o cmmmmmmmmmemmmmem oo do___. 812,178 13,758 w w w w W W
Peat . ________ W 86,774 453 44,874 565 49,716 697
Petroleum (crud thousand 42-gallon barrels__ 70,168 205,592 63,708 186,664 661,982 ¢185,947 6:60,\115 6181,581
Sand and gravel - o ooo-C thousand short tons_ . 34,880 ,966 36,228 ,480 ,238 43,201 38,801 44,176
StONe_ o e mm—m——————— aedoo___ 42,987 56,553 47,066 61,294 46,157 60,961 48,458 66,757
Zine (recoverable content of ores, ete.) ... T _-short tons__ 13,800 , 754 ,381 ,348 15,192 4,406 20,416 5,652
Value of items that cannot be disclosed: Clay (fuller’s earth), gem stones,
lime, tripoli, and values indicated by symbol W_ XX 15,520 XX 33,020 XX 34,362 XX 37,999
Total - o o oo XX 591,136 XX 593,025 XX 618,313 XX 636,801
INDIANA
Abrasive StOnes_ _ _ . oo e m e mm e short tons.__ 5 $16 5 $15 5 $15 5 $16
_thousand 876-pound barrels. . 15,088 48,695 14,925 48,797 15,305 49,826 15,924 53,128
thousand short tons.. 1,646 2,264 1,459 2,160 1,491 2,196 1,489 2,126

See footnotes at end of table.

X4VIRAS TVOILSILVLS

81T



Table 5.—~Mineral production ! in the United States, by States—Continued

1964

1967

’ 1965 1966
Mineral Q Val Quantity Val Quantity Val Quant Val
uantity alue uan alue uan! ue uantity alue
thousan thousands) (thousands) (thousands)
INDIANA—Continued
Coal (bituminous)_______.________ [, thousand short tons_ . 15,075 $57,246 15,565 $59,927 17,826 $67,857 18,772 $78,419
Natural gas______ _--million cubic feet__ 199 47 289 56 215 51 198 46
Peat e short tons. . 66,568 543 53,878 511 38,111 456 42,962 441
Petroleum (crude). . -thousand 42-gallon barrels. . 11,283 32,157 r11,481 r 32,606 10,617 31,850 10,081 80,041
Sand and gravel . ____________________________ thousand short tons._ . 24,416 21,811 24,867 22,220 24,992 23,542 26,266 25,588
Stone. ___________ ... e m e do____ 22318 39,978 24,574 42,124 24,323 42,474 26,977 46,725
Value of items that t be disclosed: C t ( y), gypsum,
and lime (1966-67)_________________________________ " T ____ XX 9,026 XX 10,299 XX 11,748 XX 13,396
Total . e XX 211,783 XX r218,715 XX 230,010 XX 244,921
IOWA
Cement:
Portland.________________________ thousand 376-pound barrels. . 13,607 $46,398 13,643 $46,273 14,058 $46,736 13,712 $45,394
_____ _.-thousand 280-pound barrels_ _ 585 ,847 608 1,867 633 ,890 612 ,858
...................... thousand short tons__ 1,008 1,254 1,085 1,847 1,130 1,438 1,208 1,643
973 8,447 1,043 3,694 1,025 3,783 883 8,227
1,287 5,821 1,254 5,564 1,285 5,577 1,219 5,186
13,890 13,546 18,205 17,152 19,644 18,213 17,734 16,564
23,935 33,038 25,891 - 35468 27,729 40,081 26,133 37,912
XX 1,279 XX 1,428 XX 1,595 XX 1,443
XX 106,630 XX 112,783 XX 119,318 XX 113,222
KANSAS
Cement:?
Portland. . ______________ ---thousand 876-pound barrels_ . 8,488 $25,959 8,801 $26,972 8,979 .$27,246 8,833 $25,545
Masonry__. housand 280-pound barrels_ - 384 1,173 404 , 395 1,151 850 ,000
ClaYS . - e e thousand short tons. . 785 '935 789 953 847 1,006 985 ,88
Coal (bltummous)- 5,749 1,810 6,072 1,122 5,355 1,186 5,294
Helium: Crude.___ 24 941 2,561,026 29,518 2,624,200 30,951 2,719,700 82,554
Grade A 1,657 ,763 904 75,500 1,885 225,000 ,864
Lead (recoverable content of or: ,185 '310 1,644 513 1,109 3. 1,031 289
Naturalgas._.______________ n cubic feet__ 764,073 96,081 793,379 105,519 847,495 114,412 871,971 116,844
Natural gas liquids:
Natural gasoline_ thousand gallons_. 162,725 8,718 153,485 7,791 175,053 9,399 194,178 10,703
LP gases_____ . do_._. 512,747 18,121 587,416 22,3822 664,164 25,902 665,057 31,923
Petroleum (crude 2-gallon barrels.. 106,252 810,256 104,733 305,820 103,738 306,027 99,200 297,600
Salt ¢ - - -._thousand short tons._ 930 11,799 1,053 12,376 969 3,388 1,069 4,68
12,968 9,108 12,544 8,478 11,627 8,374 12,066 8,65
14,138 18,912 15,270 20,538 14,027 18,789 18,551 17,806
,665 1,269 , 50 1,900 4,769 1,383 4,765 ,819
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Value of items that t be disclosed: Natural t, gypsum,

pumice, and salt (brine) ... aen XX 3,277 XX 2,642 XX 2,789 XX 3,152
Total . e eceemmccmccmmm———————————— XX 538,210 XX 553,491 XX 568,392 XX 574,068
KENTUCKY
Barite, ...................................... thousand short tons. . $96 oo - eeccccoo- e mmmeme=zs  mmmemm—o mee—ae o
................. do.._. 92 1,801 1,059 $2,580 1,152 $2,277 1,195 $2,066
Cosl (bltuminous)- 82,747 809,89 85,766 824,52 93,156 368,440 100 1294 396,883
Fluors 38,214 1,6 31,992 1,485 28,726 ,361 82, 1952 ,
Lead (recoverable content of ores, etc.) "8568 5 756 236 4. 146 '845 237
Natural gas i 76,940 18,257 78,976 18,638 76,536 18,189 89,168 21,400
Petroleum (crude). d 42-gallon barrels__ , 172 56,746 19,386 55,638 18,066 51,488 15,536 45,062
Sand and gravel __thousand short tons._ _ 6,560 ,297 6,742 ,382 ,0 7,624 7,981 7,859
Silver (recoverable con -thousand troy ounces. . 2 2 2 1 1 1
Stone.. thousand short tons... 421,868 429,594 26,029 84,533 22,667 31,179 24,812 85,481
Zinc (recoverable content of ores, ete. ) P - 2,063 561 5,654 1,651 6,586 1,910 6,317 1,749
Value of items that cannot be disclosed: Native asphalt (1966-67),
cement, ball clay, natural gas liquids, and stone (dimension sand-
stone 1964) __ o= XX 19,211 XX 20,763 XX 20,899 XX 28,291
Total XX 444,379 XX 466,381 XX 498,364 XX 535,705
LOUISIANA
ClaYS. - o oo e 780 $797 909 $936 1,005 $983 995 $1,260
Lime_ ... 725 8,312 842 9,980 835 9,274 758 9,891
Natural gas 4.152.731 793,328 4,466,786 812,956 5,081,435 929,902 5,716,857 1,057,619
Natural gas liquids:
Natural gasoline and cyecle produets.___._____. thousand gallons_. 1,852,980 91,931 1,431,836 102,731 1,562,075 113 802 1,754,603 180,212
GBS o e e m— e e — e do..._ 1, 247 1484 45,985 1, 300 1038 46,101 , ,716 /0 6 1,844,689 92,234
Petroleum (crude)_--- .. _-thousand 42-gallon barrels_ . 549 698 1,709,622 594,853 1,841,714 ,818 2, 097 129 774,627 2,419,823
__________________________ thousand short tons_ 6,401 ,056 8,126 41,8 ,736 44 189 9,5 48,48
Sand and gravel oo do- - 13,594 15 ,258 14,298 16,405 18,216 22,504 20,3812 27,442
Stone 4 _ .o —mmoomn o .. ,459 228 7,452 10,905 8,091 11,258 ,599 11,174
Su.lfur (Frasch process). ... .- - .thousand long tons. . 2,733 54 996 8,577 81,372 ,018 104,472 4,238 189,739
Value of items that i t, gypsum, and stone
(crushed miscellaneous) XX 21,549 XX 28,350 XX 24,616 XX 23,873
________________________________ XX 2,785,007 XX 2,988,261 XX 8,430,140 XX 8,961,750
MAINE
45 $58 49 $63 45 58 42
____________________ NA 35 NA 35 NA sss NA $gé
__________ 6,350 171 1,275 56 1,600 60 w w
_thousand short tons. - 18,552 6,463 17,294 7,831 15.086 7,027 11,627 5,868
................................ 0. .. 1,414 4,606 N 8,409 1,092 8,622 1,169 2,999
Value of items that cannot be disclosed: Coment, feldspar, and alues
indicated by symbol W. . oo [ R — R XX 6,341 XX 6,847 XX 5,982 XX 6,426
T PR ceammanes . XX 17,674 XX 17,741 XX 16,734 XX 14,882
See footnotes ht end of table.
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Table 5.—~Mineral production ! in the United States, by States—Continued

1964 1965 1966 1967
Mineral Quantit; Val Q Val Quant; Vali Quant; I
uantity alue uantity alue uantity alue uantity value
thousands) (thousands) (thousands) (thousands)
MARYLAND
Clays._ oo thousand short tons__ 3 635 38798 3914 381,088 3 856 381,084 998 $1,462
Coal (bituminous). .. _____ S 1,136 4,511 1,210 4,389 1,222 4,367 1,805 ,
Gem stones_ __ e NA 3 ‘NA 3 NA 3 NA
Lime___._.__._ _thousand short tons__ W w 37 481 29 386 w w
Natural gas______ - - _million cubic feet. _ 1,373 366 408 103 696 181 621 159
Sand and gravel._ _ - .thousand short tons 15,041 18,071 16,200 21,188 15,108 20,383 12,868 17,724
Stone_ e 18,348 26,715 14,563 28,432 13,868 27,229 14,479 28,581
Value of items that cannot be disclosed: Cement, ball clay (1964—66)
greensand marl, peat, potassium salts, talc and soapstone, and values
indicated by symbol W________________ ... XX 23,429 XX 22,311 XX 20,528 XX 20,342
Total. . . e XX 73,893 XX 77,995 XX 74,161 XX 72,819
MASSACHUSETTS
Clays. o e e thousand short tons_ _ 138 $174 181 $238 202 $260 w w
Gem StOnes_ _ e NA 2 NA 2 NA 2 NA $2
Lime._______.____ - -thousand short tons_ _ 171 2,703 170 2,779 182 2,712 195 3,044
Sand and gravel. ... ____ . do~ . 21,841 16,794 22,141 16,172 17,3821 17,846 17,881 19,504
Stone. e 6,519 16,663 6,168 16,980 6,424 17,624 y 17,724
Value of items that cannot be disclosed: Nonmetals and value mdxcated
by symbol W e XX 31 XX 27 XX 29 XX 338
Total . e XX 36,367 XX 36,198 XX 38,473 XX 40,612
MICHIGAN
thousand 876-pound barrels_ _ 26,745 $84,316 27,565 $86,996 28,171 $87,413 29,645 $94,515
_ -thousand 280-pound barrels. . 1,865 ,954 ,108 ,373 2,082 , ,995 ,296
Clays._ . el thousand short tons. _ 2,385 2,592 2,402 2,580 2,450 2,620 2,466 2,636
Copper (recoverable content of ores, ete.) . ._..____._______ short tons. _ 69,040 45,014 71,749 50,798 78,449 53,133 58,458 44,692
GYPSUM. _ el thousand short tons__ ,421 5,263 1,38 5,027 1,522 5,489 1,422 5,08
Iron ore (usable)_ . _ - -thousand long tons, gross weight_ _ 13,871 143,979 18,527 145,482 14,877 157,877 14,130 162,610
Lime. . e thousand short tons__ 1,430 19,246 ,095 13,057 1,701 20,016 1,787 21,582
Magnesium compounds from sea water and brine (except for metal)
short tons, MgO equivalent.. 306,494 28,385 819,389 26,1438 342,482 28,105 809,446 26,388
Natural gas____ .. ... million cubic feet_ . 31,388 N 84,558 8,674 84,120 ,598 33,58 8,296
Natural gas liquids:
Natural gasoline. . _____________________.____. thousand gallons__ w w 9,054 607 15,703 1,099 47,817 3,491
LP gases_ . .o - W w 76,299 3,815 79,719 4,385 59,390 3,444
______________________________ short tons. - 269,074 2,412 230,950 2,134 235,842 2,175 287,107 ,292
Petroleum (crude). . - -thousand 42-gallon barrels. . 15,601 43,839 14,728 41,091 14,278 40,918 13,664 39,456
Salt . e thousand short tons. . 4,845 35,711 4,171 36,087 ,465 38,611 4,789 42,389
Sand and gravel . . __ . ... o___. 51 921 44,405 58,168 47,176 55,123 49,521 52,810 ,616
Silver (recoverable content of ores, ete.) . _.__.___ thousand troy ounces_ - 349 452 4 592 483 6 30 468
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Stone. oo oo - -thousand short tons._ 84,650 37,002 34,718 36,438 87,864 40,380 86,432 39,910
Value of items that t be disclosed: Br calcium-mag
chloride, gem stones, iodine, potassium salts, and values indicated R
by symbol W _ e XX 54,278 XX 53,490 XX 56,446 XX 58,039
Total - e e e m XX 554,832 XX 565,560 XX 602,127 XX 610,204
MINNESOTA
Clays e thousand short tons._ . 213 $319 207 $311 224 $336 228 $342
Iron ore guaabl ) [ thousand long tons, gross wexght-_ 49,626 449,289 50,873 459,290 55,183 499,388 49,457 468,623
Mangam erous ore (5 to 85 percent Mn)._____ short tons, gross weight__ 188,481 w 280,705 w 275,581 w 236,753 W
Peal short tons__ 19,188 405 ,846 123 11,366 197 13,96 257
Sand and gravel __thousand short tons__ 85,817 25,907 87,545 27,296 39,331 28,972 41,212 33,132
Stone. - e do____ 3,588 12,297 4,371 11,680 4,901 11,688 4,160 11,442
Value of items that cannot be disclosed: Abrasive stones, cement, fire
clay, gem stones, lime, and values indicated by symbol W__________ XX 9,278 XX 9,060 XX 9,696 XX 9,530
Total e XX 497,495 XX 507,760 XX 550,277 XX 523,326
MISSISSIPPI
thousand short tons__ 1,831 $6,130 1,502 $6,997 1,727 $7,489 1,654 $7,852
million cubic feet__ 180,428 81,385 166,825 28,861 156,652 27,257 139,497 24,133
____________ thousand gallons__ 27,485 1,644 26,582 1,606 23,765 1,483 17,939 1,167
BABEB - oo e e mm e do____ 23,277 780 22,150 975 18,621 987 17,794 1,085
Petroleum (crude).. -thousand 42-gallon barrels. . 56,777 151,595 56,183 148,437 55,227 146,353 57,147 155,726
Sand and gravel . _ . o _______ thousand short tons_ . 7,825 , 8,447 8,117 12,675 18,563 14,039 15,485
do_ 1,563 1,557 42,357 42,858 41,532 41,641 1,879 2,055
XX 10,533 XX 12,082 XX 12,587 XX 9,507
XX 212,193 XX 210,033 XX 211,360 XX 217,010
MISSOURI
Asphalt, native_ o short tons__ 1,522 $13 w
Barite oo thousand short tons__ 267 8,451 329 $4,219
Cement:
Portland . thousand 876-pound barrels__ 12,378 42,618 13,334 46,034
Masonry_ “thousand 280-pound barrels. _ 334 1,046 377 1,173
Clays._ .- cceoeoooo - thousand short tons_ _ 1,966 4,874 2,226 5,439
Coal (bitummous) _________________ 8,254 13,285 8,564 14,779
Copper (recoverable content of ores, 2,059 1,343 2,381 1,650
Iron ore (usable). ... .. _____.__ ong tons, gross weight.__ 16 14,907 1,784 24,607
Lead (recoverable content of ores, ete.) . _.___.____ short tons._ 120,148 31,479 188,521 41,659
Ame. o a2 ousand short tons. _ ,219 14,328 1,442 16,782
Natural gas_________ ___million cubic feet.. 7 26 8 21
Petrolonm (crude)..... - and 42-gallon barrels.. 85 163 78 W
Sand and gravel .. ... e -thousand short ton 11,488 18,880 12,068 18,786
Silver (recovenble content of ores, ete.). _thousand troy ounces. . ........ ... . 800 88!
tone. __ ... e ameammmmmm————— mmeen _thousand short tons.. 81 487 47,984 86,247 568,674

Bee footnotes at end of table.
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Table 5.—Mineral production in the United States, by States—Continued

1964 19656 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands; (thousands) (thousands) (thousands)
MISSOURI—Continued
Zinc (recoverable content of ores, etc.)..________________ short tons._ 1,501 $408 4,312 $1,259 3,968 $1,151 7,430 $2,057
Value of items that cannot be disclosed: Tripoli (1965), and values
indicated by symbol W_________________________________________ XX . XX 250 XX 288 XX 291
Total . e XX 189,305 XX 225,568 XX 227,950 XX 236,659
MONTANA
Clays 3 _ e thousand short tons.__ 49 $59 76 $98 53 $56 46 $50
Coal (bituminous and lignite) .. ____________________________ do____ 346 925 364 1,050 419 1,290 371 996
Copper (recoverable content of ores, etc.) --short tons__ 108,806 67,682 115,489 81,766 128,061 92,639 65,483 50,063
Gem stones___ _________._____________ o ____________ NA w NA 77 NA 109 NA 109
Gold (recoverable content of ores, ete.)__ . ______________ troy ounces__ 29,115 1,019 22,772 797 25,009 875 9,786 343
Iron ore (usable)_.________________ thousand long tons, gross weight _ _ 15 99 71 12 93 10 81
Lead (recoverable content of ores, ete.) . ________________ short tons_ . 4,538 1,189 6,981 2,178 4,409 1,333 898 251
Lime._____________________________.__ ----thousand short tons__ 136 1,385 159 1,512 225 2,116 143 1,765
Manganese ore (35 percent or more Mn)_____short tons, gross weight__ 20,264 W 28,621 w w W w
Manganiferous ore (5 to 85 percent Mn) _ ____________________ do____ 8,638 w 1,968 w 1,755 28 2,763 16
Natural gas_______._____________________________ million cubic feet_ _ 25,051 1,965 28,105 2,305 80,685 2,547 25,866 2,178
Petroleum (crude) thousand 42-gallon barrels. . 30,647 74,621 82,778 79,624 85,380 86,273 34,959 87,548
Pumice_ ____ .. thousand short tons__ w W o . 22 L
Sand and gravel .- _________________________________________ do____ 16,017 17,840 12,048 13,587 13,816 13,523 12,339 10,655
Silver (recoverable content of ores, etc.)_ --thousand troy ounces. _ 5,290 6,840 5,207 6,738 5,820 6,878 2,066 8,208
Stone_ _________ ..., . - -thousand short tons__ 7,845 8,477 5,512 5,971 4,150 5,212 4,782 6,037
Zinc (recoverable content of ores, ete.) .. ______._________ short tons. . 29,059 7,904 33,786 9,866 29,120 8,445 8,341 925
Value of items that cannot be disclosed: Antimony (1966—67), barite
(1964-66), cement, clays (fire clay 1964, bentonite), fluorspar, gypsum,
natural gas liquids, peat, phosphate rock, talc, tungsten (1966-67),
uranium ore (1964, 1966), vermiculite, and values indicated by
symbol W__ __ e XX r 21,448 XX 22,528 XX 23,846 XX 22,314
Total e XX r211,453 XX 228,163 XX 245,268 XX 186,524
NEBRASKA
Clays. . 148 $143 141 $141 158 $153 126 $142
Gem stones NA 5 NA 5 NA 5 NA 5
Natural gas_ _ million cubic feet._ . 11,094 1,707 10,720 1,565 10,196 1,621 8,453 1,454
Natural gas liquids:
Natural gasoline___.___________________._____ thousand gallons._ _ 9,587 627 7,822 516 9,195 653 7,805 578
BSOS _ e do_._. 24,556 1,092 16,946 847 19,670 1,141 20,788 1,228
Petroleum (crude). . - --thousand 42-gallon barrels. . 19,113 51,605 17,216 45,796 13,850 37,678 13,373 86,775
Sand and gravel ____ thousand short tons. . 14,641 15,748 11,993 13,697 13,539 14,179 11,739 10,878
Stome___ L ________ do___. 8,779 6,417 4,198 6,637 5,055 7,916 4,846 7,483
Value of items that cannot be disclosed: Cement, lime, and pumice.__ __ XX 14,615 XX 14,622 XX 15,180 XX 12,330
Total . e XX 91,9569 XX r 83,826 XX 78,621 XX 70,868
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NEVADA

Antimony ore and concentrate. -short tons, antimony content__ 33 $20 26 $19 68 $63 53 $36
Barite. .. ... thousand short tons_ . 149 1,261 91 583 139 933 154 923
Copper (recoverable content of or 67,272 43,861 71,332 50,503 8,720 56,946 50,771 38,816
Gem stones, NA 100 NA 100 NA 10 NA 10
90,469 8,166 229,050 8,017 366,903 12,842 434,993 15,225
Gypsum__._______ 799 2,894 710 2,518 594 ,023 409 1,412
Iron ore (usable).___ 911 5,048 1,141 5,330 1,000 4,931 641 2,858
Lead (recoverable ¢ 809 212 2,277 710 3,581 ,083 1,500 420
3,262 1,027 3,333 1,902 8,855 1,482 4,703 2,301
15,603 135 13,780 121 w w 10,712 94
42-gallon barrels. _ 2566 w 307 w 279 W
Pumice_ ... __.__._ thousand short tons. . w w 68 187 55 190 105 236
Sand and gravel _ _ . ______. do_._.. 14,142 14,427 9,455 11,796 9,085 9,134 10,166 8,644
Silver (recoverable content of ores, etc.) - _thousand troy ounces_. 172 223 507 656 867 1,122 56 877
Stone. ..o _thousand short tons_._ 788 1,396 1, 248 2,247 2,002 2,519 1,875 2,145
Sulfurore____..___.._ long tons__ 274 5 6 o e mmmm—e e
Talc and soapstone______________ hort tons_ .. 5,322 58 3, 592 31 4,715 24 2,096 17
Zinc (recoverable content of ores, ete.) ____ . ___._____________._ do____ 582 158 3. ,868 1,127 5,827 1,690 3,035 840
Value of items that cannot be disclosed: Brucite (1965-67), cement
(19656-67), clays, diatomite, fluorspar, lime, lithium minerals (1966-67 )y
nesite, molybdenum, peat, salt, tnngsten, uranium (1964—66),
(fvaluea indicated by symbol W__ XX r 11,152 XX r 14,142 XX r 17,555 XX 15,941
Ot - - o oo e e XX r 85,143 XX r 99,995 XX r112,637 XX 90,883
NEW HAMPSHIRE
51 $51 42 $42
__________________ 16,000 w
- . 175 50 ®
4,996 10,584 5,659 7,626 4,807 8,449 5,137
2,138 153 1,932 206 21091 473 2887
128 XX 127 XX 49 XX 51
7,802 XX 7,665 XX 7,000 XX 8,117
NEW JERSEY
500 $1,441 506 $1,388 488 $1,319 437 $1,189
NA 10 NA 10 NA 10 NA 10
W w 40,480 431 36,312 489 43,045 542
17,661 27,079 17,389 28,646 17,782 29,322 18,626 29,975
12,826 28,461 12,232 27,247 12,458 28,056 12,611 28,253
Zinc (recoverable content of ores, etc.)®_ __.____ 32,926 8,985 38 297 11,106 25,287 7,819 26,041 7,031
Value of items that cannot be disclosed: Iron ore, lime, magneamm
compounds, manganiferous residuum, greensand marl, titanium
concontrate, and values indicated by symbol W.... venpanmman XX 12,246 XX 11,880 XX 9,080 XX 6,747
TOtAlecueecencmnannacenreannsneamnnmnmmemmmasar e XX 78,172 XX 80,168 XX 75,696 XX 72,747

See footnotes at end of table.
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Table 5.—~Mineral production ! in the United States, by States—Continued
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1964 1965 1966 1967
Mineral Quantit, Val Q Val Quantity  Val Quantity  Val
uantity alue uantity alue uanti alue uanti alue
(thousands) (thousands) (thousands) (thousands)
NEW MEXICO
Barite_ __ el thousand short tons__ w W (%) $2 _._. D me emmmme—cn eeccecmee cmceeeee-
Carbon dioxide, natural__ -_._thousand cubic feet.. 816,168 $61 833,819 62 795,885 $58 771,516 $57
lays._ . - -thousand short tons. . 3104 3167 60 101 w w 46 T4
Coal (bituminous)_______________________ . ____ do_.__ 2,969 9,763 3,212 10,710 2,755 9,110 3,463 12,641
Copper (recoverable content of ores, ete.) __short tons_ - 86,104 56,140 98,658 69,850 108,614 78,571 75,008 57,845
Fluorspar. - _ e do.___ 137 8 o il e e w w
Gem stones_ .. _ ... NA - 45 NA 45 NA 45 NA 60
ﬁ'} (recoverable content of ores, ete.) . ___________.____ troy ounces_ . 6,110 214 9,641 337 9,295 325 5,188 182
Gypsum.. ... ___________________ __-thousand short tons__ w . W w w 146 545 155 588
Helium, grade A______________________ - -thousand cubic feet._ . 82,105 2,958 80,583 r 2,821 95, 900 8,357 71,200 2,492
Lead (recoverable content of ores, ete.) .. ________________ short tons_ _ 1,626 426 3,887 1,057 1,596 482 1,827 512
Lime_ e thousand short tons__ 25 352 33 465 34 472 17 243
Manganese ore (35 percent or more Mn)_____ short tons, gross weight_ _ 5,794 149 5,637 156 w w w w
Manganiferous ore (5 to 35 percent Mn) ___ __._______________ do____ 46,657 300 50,090 328 47,590 324 49,323 848
Mica: Scrap 6,922 105 4,263 45° w w w
Natural gas 878,947 101,932 937,205 110,590 998,076 124,760 1,067,510 138,776
Natural gas liquids: .
Natural gasoline and cycle products___________ thousand gallons.. 856,047 21,570 358,487 20,824 338,732 19,736 338,114 20,730
LP gases_ . i do._. 739,190 21,641 759,311 25,817 816,202 31,832 909,168 40,003
Perlite e short tons__ 286 ,329 2,568 331,011 2,905 343,334 3,423 346,586 8,424
Petroleum (erude)._____________________ thousand 42-gallon barrels.. 118,863 326,565 119,166 334,977 124,154 852,101 126,144 368,340
Potassium salts____ _thousand short tons, K20 equivalent__ 2,675 104,861 2,848 117,771 2,953 108,653 2,883 91,098
Pumice__ .. thousand short tons. . 260 760 264 915 245 787 220 639
Salt e do___._ 62 5569 64 572 66 716 82 1,036
Sand and gravel . __________________________________________ do____ 8,781 10,160 11,763 12,130 15,503 18,029 14,672 14,336
Silver (recoverable content of ores, etc.) - _-thousand troy ounces__ 242 313 288 372 243 314 157 244
Stone_______________._____________._.__ _--_-thousand short tons__ 2,760 4,244 1,911 3,020 2,652 4,056 1,891 2,408
Uranium (recoverable content UsOs) ______________ thousand pounds__ w w w W 9,340 74,721 11,202 89,615
Vanadium (recoverable in ore and concentrate) short tors.__ w 154 w 221 W 53 w w
Zinc (recoverable content of ores, etc.) ___._____.______________ do__.__ 29,833 8,115 36,460 10,646 29,296 8,496 21,3880 5,919
Value of items that cannot be disclosed: Cement, fire clay (1964), iron
ore, molybdenum, tin (1964-66), and values indicated by symbol W_ XX r 80,196 XX r 79,936 XX 20,328 XX 23,001
Total . e XX r754,3821 XX r 806,675 XX r856,294 XX 874,106
NEW YORK
_______________________________________ thousand short tons_ . 1,499 $1,993 1,854 $1,717 1,464 $1,726 1,506 1,814
__________ short tons. . 9,214 172 10,720 204 11,102 210 W W
_____________________ NA 10 NA 10 NA 10 NA 10
_ .thousand short tons_. 653 3,821 662 3,511 559 2,998 570 3,118
__________ short tons. . 732 192 601 188 1,097 332 1,653 463
- -thousand short tons_._ w W W W 1,096 9,870 1 139 10,570
- ---million cubic feet._ 3,108 963 3,340 1,029 2,699 837 3,837 1,201

short tons. . 82,574 261 25,098 232 27,211 250 23 053 232



Petroleum (crude) ... . __.__ thousand 42-gallon barrels. . 1,874 8,321 1,682 7,246 1,785 7,925 1,972 9,026
Salt. o eemcmmmceeee thousand short tons. . 4, '816 34,216 5,002 85,771 4,980 36,203 5,320 41,568
Sand and gravel________ oo do____ 89, 282 38,583 89,225 40,370 41,908 43,091 43,500 44,499
Silver (recoverable content of ores, etc.) - -thousand troy ounces._ 17 11 15 2 28 31 48
Stone._ s - --thousand short tons__ 29, 141 46,669 30,801 48,675 34,130 54,543 33,389 56,615
Zinc (recoverable content ol ores, etc) __________________ short tons__ 60,754 16,525 69,880 20,405 73,454 21,302 70,555 19,534
Value of items that be discl C t, abrasive garnet, iron
ore, tale, tit trate, wollastonite, and values indicated
by symbol W _ ___ e ceeiiooo XX 137,202 XX 130,684 XX r121,482 XX 110,620
Total e XX 288,445 XX 290,057 XX r300,807 XX 299,318
NORTH CAROLINA
..................................................... 6
3,199 $2,064 3,383 $2,162 3,8 $2,241 , 2,012
r 281,449 r 2,842 278,990 ,158 301,610 ,157 265,690 8,113
NA 15 15 15 N. 25
Mica:
short tons_- 64,010 2,027 72,199 1,987 63,480 2,348 69,639 1,761
........... - 242,662 58 713,293 1 4,500 1 ,50 w
thousand ahort tons.. 7 41 . - w W
_____________ do___. 11,150 10,404 10,499 10,076 11,601 11,132 10,014 9,962
_______ do.... 417,943 430,378 418,835 430,920 422,877 436,136 24,507 41,488
Tale and pyrophyllite. . ______ . __.___ short tons_. 106,085 495 109,721 566 118 366 576 109,393 518
Value of items that t be disclosed: Asbest t, clay (kaolin),
lithium minerals, olivine, stone (crushed and ‘dimension marble and
dimension slate 1964-66), tungsten concentrate (1964), and values
indicated by symbol W . _ o XX 7,903 XX 11,329 XX 16,272 XX 18,224
Total . . e XX 55,727 XX 60,383 XX 71,878 XX 77,094
NORTH DAKOTA
Clays. - o e thousand short tons__ 85 $119 81 $114 r 76 $100 w
Coal (hgnite) - 2,637 5,659 2,732 5,848 8,543 6,976 4,156 $7,967
Gem BtONe8._ _ _ e NA 1 NA 1 NA 1 NA
Natural gas_ ___ e eaas million cubic feet__ 34,512 7,634 35,652 5,704 46,585 7,547 40,462 6,636
Natural gas liquids:
Natural gasoline_______________________.____ thousand gallons_- 21,868 1,838 21,069 1,263 23,200 1,415 23,284 1,443
LP gases._ _ _ e do 84,338 2,960 85,174 3 066 91,884 3,859 88,665 3,901
Petroleum (crude). - -thousand 42-gallon barrels__ 25,731 63,813 26,350 65,875 27,126 69,170 25,815 65,818
Sand andgravel . ... thousand short tona-. 10,520 10,142 574 7,895 10,145 10,568 ,822 ,118
__________________________________________________ 1 56 356 624 170 30 596 1,092
Value of items that cannot be disclosed: Lime (1965-67), molybdenum,
salt, uranium, vanadium (1965), and values indicated by
symi) .................................................... XX r 1,336 XX r 3,408 XX r 2,827 XX 1,562
Total. - oo oo ceece——————— XX r 93,068 XX r 93,798 XX r102,268 XX 97,588

See footnotes at end of table.
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Table 5.—~Mineral production ! in the United States, by States—Continued

1964

1965 1966 1967
Mineral Quantit; Val Q Val Q Val . Q Val
uantity alue uantity alue uantity alue uantity alue
(thousands) (thousands) (thousands) (thousands)
OHIO
Cement:
Portland_________________________ thousand 376-pound barrels. _ 15,553 $50,647 14,786 $47,499 15,181 $48,740 14,726 $46,860
Magonry- - _thousand 280—pound barrels.. _ 1,068 3,127 1,050 3,004 976 , 18 946 2,730
Clays_ . . thousand short tons__ 5,005 14,426 5,070 14,816 5,089 14,522 4,670 15,185
Coal (bltuminous) ______________ do____ 87,3810 137,776 39,390 146,028 43,341 164,444 46,014 176, 921
Gemstones__ ______________________________ .. _____ ..~ NA 3 N. 3 'N NA
Lime_______ -thousand short tons._ _ 3,664 53,308 3,831 53,208 3,858 50,997 ,63 48, 817
Natural gas__ - - .million cubic feet_ . 37,106 8,880 85,684 ,421 43,133 10,223 41,815 9,957
_____________________________ short tons__ 6.363 83 ,852 80 5,214 8 7,301 100
Petroleum (crude) - - -thousand 42-gallon barrels_ _ 15 859 46,420 12,908 37,940 10,899 32,700 9,924 31,427
...................... thousand short tons.__ 4,537 31,092 5,026 34,816 5,188 85,7385 5,407 39,549
Sand and gravel _________________________________________.__ do____ 87,771 45,567 40,852 49,305 43,851 52,909 43,196 52,888
Stone_ . ... do_ -0 437.715 ¢ 61,814 42,263 66,969 45,002 72,900 45,458 72,534
Value of items that cannot be disclosed: Abrasive stone, gypsum,
stone (calcareousmarl 1964) ____________________________ - " XX 1,794 XX 2,163 XX 1,998 XX 1,917
Total . e XX 454,937 XX 464,252 XX 488,040 XX 498,888
OKLAHOMA
Clays 3 _ e thousand short tons__ 835 $854 794 $806 745 $754 744 $869
Coal (bituminous) _________________________________________ o____ 1,028 5,474 974 5,520 843 4,935 823 4,703
ypsum_.___._____ emeeciceceoodo____ 694 ,8 761 2,343 785 2,21 804 2,266
Helium, grade A_____________________ ~thousand cubic feet__ 298,803 8,591 810,700 10,874 852,400 12,333 809,100 9,835
Lead (recoverable content of ores, ete.) ____________.______ short tons__ 2,781 729 , 878 2,9 907 2,727 76
Naturalgas____________________________________ million cubic feet__ 1,816,201 166,747 1,820,995 182,297 1,351,225 189,172 1,412,952 202,052
Natural gas liquids:
Natural gasoline and cycle products__._.._____ thousand gallons-- 564,053 34,011 570,129 84,561 576,124 85,715 568,905 35,846
BASeS._ _ el _____ 880,804 28,055 894,665 32,208 986,254 44,381 1,005,633 49,276
Petroleum (crude) . __thousand 42-gallon barrels - 202,524 587,320 203,441 587,944 24,839 654,281 230,749 676,095
Nt ol thousand short tons._ 6 41 9 w W 10 76
Sand and gravel . . ... do--.- 6,680 7,003 5,218 6,023 6,040 7,665 4,540 5,280
Stome._ el - 13,987 15,087 16,417 18,071 15,334 17,398 16,355 18,932
Zinc (recoyerable content of  ores, etc. ) J short tons.. 12,159 3,307 12,715 ,T13 11,2387 ,259 10,670 ,954
Value of items that be disclosed: Clay (bent 5
copper (1965-67), lime, pumice, silver (1965—67), trlpoli and values
indicated by symbol W_____________________________ ... . XX 22,670 XX 23,953 XX 24,484 XX 23,178
Total - i XX 881,788 XX 909,256 XX 997,391 XX 1,082,126
OREGON:
Clays. o 290 $856 291 $369 361 $362 3295 s $295
Copper (recoverable content of ores, etc.)_ 15 10 w w w W .
Diatomite___ ... ... A w w w w w 108 2
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Gem st

Y T NA w NA 760 NA 750 NA 750
Gold (recoverable content of ores, etc.) ... ... ..__.... troy ounces._ . 661 23 499 17 281 10 186 7
Lime ................................ _-thousand short tons__ 95 1,918 98 1,853 116 2,283 99 2,069
..................................... 76-pound flasks__ 126 40 1,364 779 700 309 943 461
short tons. 15,420 w 16,188 w 15,036 w 15,287 w
______ O meeeien e cemmmie ecmeeee 900 17 w w
_______________ do._ 1 ®) JE w W 8 ®)
“fhousand short tons.. 566 909 65' 1,181 714 1,256 884 1,196
Sand and gravel .o do._._. 18,253 265,158 21,800 82,849 85,327 34,986 19,630 25,250
Silver (recoverable content of ores, etc.) - ... ._thousand troy ounces.. 14 19 1 (5) (5) (5) (%)
Stone. . oo eeemeeaes thousand short tons__ 16,120 19,296 21,212 27,301 33,288 48,335 13,201 20,256
Tungsten concentrate_ . _._____-__.| short tons, 60-percent WO; basis_ . 1 1 e mmmmen mmmmmmmen emmmmmee cmmmmeee ccemmaaa-
Value of items that cannot be disclosed: Cement, clay (fire clay 1967),
iron ore (pigment material 1965-66), lead (1964—65). tale (1967),
uranium (1964), vanadium (1964), zinc (1964-65), and values in-
dicated by symbol W XX r16,634 XX r17,866 XX 19,176 XX 16,285
Motal . e cecmceccmee————mnia XX  r64,364 XX 82,966 XX 107,484 XX 66,560
PENNSYLVANIA
Cement:
Portland. ... thousand 876-pound barrels__ 87,663  $113,409 40,153  $116,925 40,004 $114,357 40,197 $114,592
-..thousand 280-pound barrels__ ,818 7,594 . 7,991 2,960 7,860 2,929 7,948
thousand short tons__ 8,187 15,814 8,894 17,697 3,293 17 033 2,994 16 703
____________________________________________ do____ 17,184 148,648 14,866 122,021 12,941 100,663 12,256 96,160
........... do_ 76,531 888,218 80,308 407,267 81,443 425,168 79,412 419,345
Copper (recoverable content of ores, etc.) .. ... 3,614 , 4,354 3,083 3,178 2,299 4,401 ,865
Gem stones__ . mceaan NA NA 4 N. 4 NA
ime________ 1,440 20,656 1,568 22,496 1,585 22,816 1,719 24,7156
Natural gas. 81,720 22,349 84,461 22,551 90,914 25,820 89,966 25,280
Natural gas liquids:
1,138 64 1,022 55 8,211 186 1,167 kil
1,481 100 1,683 109 1,863 121 1,757 114
89,500 397 45,600 527 52,912 562 39,506 437
,113 22,088 4,922 21,263 4,337 19,300 4,387 19,701
16,199 26,414 18,502 29,606 17,5667 29,562 17,479 29,614
52,829 91,075 56,806 99,627 59,088 99,233 60,155 108,157
Zinc (recoverable tent of € 80 764 8,845 27,685 8,014 28,080 8,143 85 067 N
Value of items that cannot be disclosed: Clays (kaolin), cobalt, gold,
iron ore, scrap mica, pyrites, pyrophyllite, silver, and tripoli.______. XX 34,519 XX 34,587 XX 80,281 XX 27,718
Total. . e XX 902,050 XX 913,823 XX 903,408 XX 898,398
RHODE ISLAND
Snnd and gravel .. .- thousand short tons._. 1,647 $1,613 1,681 $1,811 2,276 $2,212 2,884 2,416
..................................................... do__.. 450 935 487 1,119 536 ,78 481 1,618
Value of items that cannot be disclosed: Other nonmetals. ... ... 1 . XX XX XX 1
Total. .. e cccecceccccccecmceceeeceean—a—— XX 2,549 XX 2,981 XX 8,947 XX 4,086
See footnotes at end of table.
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Table 5.—Mineral production 1 in the United States, by States—Continued

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
SOUTH CAROLINA
1,743 $8,309 1,837 $8,539 2,139 $8,830 1,733 8,048
4,622 5,262 5,248 , 6,016 ,668 5,248 7,178
R S U R o 46,109 49,176 45,948 48,447 8,129 12,510 48,3810 412,366
Value of items that cannot be disclosed: Barite (1964-66), cement,
feldspar, kyanite, scrap mica, peat, pyrites, stone (crushed limestone
1964-65 and dimension granite 1965, 1967), and vermiculite_ _______ XX 15,966 XX 17,687 XX 16,585 ). 9.4 20,682
Total e XX 88,718 XX 41,261 XX 45,593 XX 48,274
SOUTH DAKOTA
}éeryllium concentrate . .. _ .o oooooeoo_ short tons, gross weight._ . w w w w 124 $40 w w
ement:
Portland_________________________ thousand 376-pound barrels_ . 2,001 $6,873 1,575 $5,127 1,974 6,367 1,406 $4,815
Masonry.__ - -thousand 280-pound barrels. . 57 200 55 180 51 170 54 178
Clays . - e e thousand short tons__ 245 1,076 223 1,220 231 870 199 799
Coal (lignite) . - e do____ 13 63 10 49 10 45 5 27
Feldspar______ --long tons__ 26,980 180 51,560 346 r 53,810 r 369 61,411 420
Gem 8tONeS. - _ e NA 20 NA 20 NA 20 N. 30
Gold (recoverable content of ores, etc.). ... __________.__ troy ounces-. 616,913 21,592 628,259 21,989 606,467 21,226 601,785 21,062
Gypsum._ . ___ ... ___._.___ - -thousand short tons.__ 19 76 7 - 27 17 68 12 4
Lithium minerals._ . . __ short tons_ . w w 150 o5 w w w
Mica: Serap . oo e 0. 996 32 w w w w w w
Petroleum (crude) _-thousand 42-gallon barrels. _ 247 495 219 438 289 479 211 502
Sand and gravel . ________________________.___ thousand short tons_ . 13,770 13,641 13,998 14,155 13,630 13,585 18,463 13,737
Silver (recoverable content of ores, ete.) - ---thousand troy ounces. . 133 172 129 167 110 142 121 188
Stone. - s thousand short tons. _ 2,118 6,245 1,554 5,387 2,186 7,995 1,866 9,694
Value of items that cannot be disclosed: Columbium-tantalum con-
centrates (1967), lime, molybdenum, tin (1966), uranium, vanadium,
and values indicated by symbol W_______________________________ XX r 3,882 XX r 1,553 XX r 1,796 XX 1,117
Total e XX r 54,547 XX r 50,663 XX r 53,172 XX 52,618
TENNESSEE
garite ______________________________________ thousand short tons._ . 39 $519 31 $442 29 $412 15 $235
ement:
Portland._ . . ______ thousand 376-pound barrels._ _ 8,343 26,791 8,724 27,585 8,177 25,718 8,062 25,548
Masonry . --thousand 280-pound barrels. . 1,212 8,228 1,185 3,140 1,095 ,822 1,092 ,99
Clays. - e e thousand short tons.. 31,310 35,576 1,495 6,103 31,859 " 4,909 1,574 5,152
Coal (bituminous) . .- do.._. ) 22,674 5,865 20,930 6,309 23,763 6,832 26,974
Copper (recoverable content of ores, etc.). ---short tons__ 13,889 9,056 14,823 10,495 15,410 11,148 14,600 ,162
Gol(f (recoverable content of ores, etc.)... --troy ounces._ . 12! 141 5 181 6
Lead (recoverable content of ores, ete.) .- ___________ short tons_.  ________ _________ _________ _________ 181 51 S
Natural gas. . ool million cubic feet__ m 15 85 16 . . 58 11
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Petroleum (crude) oo - ococmeecceee thousand 42-gallon barrels._ 10 w 11 w 7 w 7 w

Phosphate rock._ . ool thousand short tons.. 2,734 18,971 2,954 22,296 8,125 23,886 2,992 22,571
Sand and gravel_ _ e moeo do.__. 7,972 10,245 8,193 10,690 8,628 11,142 7,976 10,679
Silver (recoverable content of ores, etc.)_..__._thousand troy ounces.. 91 117 94 122 101 130 130 202
Stone . oo eciccmce——— _---thousand short tons.. 26,497 38,239 28,888 38,859 31,260 41,432 81,463 41,958
Zinc (recoverable content of ores, etc.) ... .- ______.. short tons_. 115,943 81,536 122,387 35,737 103,117 29,904 113,065 81,303

Value of items that cannot be disclosed: Clay (fuller’s earth) (1964,

1966-67), lime, pyrites, stone (crushed sandstone, dimension sand-
stone 1967), and values indicated by symbol W.___. .. .. _.__ XX 6,993 XX 6,572 ). 9.4 7,268 XX 10,779
Total . e o e e mmm = XX 178,965 XX 182,941 XX 182,584 XX 189,572

TEXAS
Cement:

Portland thousand 376-pound barrels. . 80,030 $94,492 30,820 $97,598 80,827 $97,188 81,944 99,329
Masonry thousand 280-pound barrels__ 930 2,805 968 ,011 884 2,872 888 2,847
Clays . oo e thousand short tons__ 34,156 36,695 4,469 6,865 4,516 7,187 4,497 8,081
Gem 8tones. . .o oo cmmmmmmmmmmmm——m e ean NA 1 NA 150 NA 150 NA 150
Gypsum_______ _-thousand short tons_. 1,131 4,049 1,045 3,794 899 3,258 984 3,419
Helium: Crude..._ -.thousand cubic feet_. 1,026,504 10,381 1,015,708 10,330 1,030,500 10,605 977,600 10,246
Grade A m——ae do.... 858,747 11,107 850,000 12,250 864,100 12,744 335,900 9,900
Lime______. ousand short tons._ 1,850 17,201 1,338 19,663 1,473 18,696 1,564 20,713
Natural gas -million cubic feet__ 6,490,202 809,180 6,636,555 858,896 6,953,790 903,993 7,188,900 948,935

Natural gas liquids:
Natural gasoline and cycle produects. - ---thousand gallons__ 3,512,460 232,245 3,772,471 256,959 3,890,267 269,332 4,081,589 277,106

LP ga8es. oo aomemmcccccmccmcecececmm oo do_._. 5,521,236 167,492 5,847,601 204,666 6,359,870 260,756 17,449,439 320,326
i 30 3 1,000 8 w . W w W
“thousand 42-gallon barrels__ 989,525 2,928,994 1,000,749 2,962,119 1,057,706 3,141,387 1,119,962 3,375,665

6,410 6,964 T 7,724 8,34 35

........................... thousand short tons.__ , 28,797 , 80,771 , 33,797 , ,
Sand and gravel . ___ e do_... 29,155 33,394 32,649 36,075 26,222 31,313 31,398 39,170
Stone. . _ e mmecmeem o do____ 40,240 52,070 89,520 53,659 43,578 56,659 49,424 61,5677
Sulfur (Frasch process).._._ ---thousand long tons__ ,302 65,780 8,674 83,282 ’ 96,820 3,448 111,931
Talc and soapstone___ _ oo short tons_ . 89,334 895 64,211 204 102,399 367 90,836 356
Values of items that cannot be disclosed: Native asphalt, barite (1964-66),

bromine, clays (fuller’s earth 1964-65, kaolin 1964), coal (lignite),
graphite, iron ore, magnesium chloride (for metal), magnesium
compounds (except for metal), mercury (1965-67), pumice, sodium
gulfate, uranium, vermiculite (1967), and values indicated by
aymbof W e oo eecceeccemmecmmammm—mmemmm—m—— = XX r 85,1256 XX r 79,026 XX r 74,918 XX 80,286
TOtal. - oo e e oo e e e mememmmm—mmmm———mme XX r4,650,345 XX r4,718,826 XX r5,022,041 XX 5,406,371
UTAH
Carbon dioxide, natural .o thousand cubic feet__ 96,432 $7 86,201 $6 94,006 $7 65,664 $5
Clays 3 oo ccceen- --thousand short tons._. 127 330 149 332 89 r 240 114 288
Coal (bituminousz) ................................... do_... 4,720 33,184 4,992 31,811 4,635 26,763 4,176 24,281
- Copper (recoverable content of ores, -.short tons.. 199,588 130,131 259,138 183,470 265,383 191,978 168,609 128,905
Gem BtONeBecerccccanncansannnannnnan eeemmmnm———— A 76 N ] 7% NA 80
Gold (recoverable content of ores, t€.) - oo v oeeccenenas troy ounces.. 287,674 10,069 426,299 14,021 438,736 15,366 288,360 10,092
Iron ore (\ulble;..................thouasnd long tons, gross weight... 2,082 14,808 2,139 14,229 , 95/ 13,478 1,708 11,916
Lead (recoverable content of ores, ete.)ecoeocoacocanaan. short tons.. 40,249 10,646 87,700 11,762 64,124 19,386 53,813 16,068

Bee footnotes at end of table.
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Table 5.—Mineral production 1 in the United States, by States—Continued

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) (thousands) thousands) (thousands)
UTAH—Continued
Lime. o o e thousand short tons._ 163 $2,917 189 $3,470 200 $3,640 169 $3,182
Natural gas___ --.million cubic feet__ 79,739 10,904 71,616 8,952 69,366 8,809 48,965 ,
Perlite e e m e m short tons__ 2,003 12 W w w
Petroleum (crude).-_. _thousand 42-gallon barrels__ 28,575 74,867 25,298 66,045 24,112 63,760 24,048 63,221
alt_ oo - ---thousand short tons.. 371 3,848 384 , 42 3,7 403 3,525
Sand and gravel. . eeiicceemmmm—————- do.... 10,218 10,405 10,032 10,464 12,368 12,937 9,412 8,631
Silver (recoverable content of ores, ete.)_ _thousand troy ounces._ 4,552 5,886 5,63 7,287 7,765 10,028 4,876 7,556
Stone. . - oo _---thousand short tons.. 3,105 6,930 r 2,828 r 4,765 2,246 4,269 1,831 ,108
Sulfur ore_ . _ .o long tons, gross weight.. ... _....____ 2,156 8  mmemm e emmemcee mmmcmccm emmmme—me
Uranium (recoverable content (UsOs) - - .. _______ thousand pounds._._ w w w w 1,225 9,797 1,287 10,300
Vanadium (recoverable in ore and concentrate) . short tons. . 405 1,214 387 1,353 353 1,519 471 2,024
Zinc (recoverable content of ores, etc.) . - oo o do_... 81,428 8,548 27,747 8,102 87,823 10,824 84,251 9,483
Value of items that cannot be disclosed: Asphalt (gilsonite), cement,
clays (fire clay, kaolin 1965-67), fluorspar, gypsum, magnesium
compounds (1966-67), molybdenum, natural gas liquids, phosphate
rock, potassium salts, pumice, pyrites (1966—67), tungsten concentrate
(1967), and values indicated by symbol W________ .. . ... XX r 87,271 XX r 68,510 XX 52,243 XX 45,349
Total . oo oo e e XX r411,449 XX r439,148 XX 448,878 XX 854,477
VERMONT
________________________________________________ short tons__ 286 $4 780 $3 833 $5 280 $4
_thousand short tons__ 1,764 1,494 2,084 1,670 2,323 1,744 8,718 2,178
. do---- 2,070 20,652 2,591 21,564 ,650 19,926 2,761 20,520
Value of items that t be disclosed: Asbestos, clays, gem stones,
lime, and tale_ .. cmmmmeme—m—ia—en XX 3,977 XX 4,155 XX 4,235 XX 4,566
Total . oo e e m e XX 26,127 XX 27,892 XX 25,910 XX 27,268
VIRGINIA
Clays . - oo m thousand short tons. . 1,440 $1,614 1,415 $1,657 1,486 $1,813 1,382 $1,623
Coal (bituminous) . - - oo do_... 31,654 123,123 84,053 139,291 85,565 158,841 86,721 171,183
Gem BtONEeS _ - - oo mmmmmmmmmmmm o NA 6 NA 7 NA 7 NA 7
Lead (recoverable content of ores, etc.) ..o . short tons_ . 3,857 1,010 3,651 1,139 8,078 930 3,430 960
Lime. o -thousand short tons__ 780 9,781 847 10,584 840 10,486 829 10,345
Natural gas_ . __ oo million cubic feet__ 1,600 479 3,152 942 4,249 1,275 3,818 1,149
Petroleum (cru __thousand 42-gallon barrels_ . 6 w 4 w 1 w 3 w
Sand and gravel . __ . thousand short tons__ 10,688 13,722 15,822 18,019 17,191 16,635 9,863 12,494
S0aPStONe. - - oo e e cmmmmmmmm e m e m oo short tons. . 3,776 9 3,549 9 3,989 10 w w
Stone______. _thousand short tons. _ 80,407 52,153 36,350 69,397 84,151 65,550 31,324 52,470
Zinc (recoverable content of ores, etc.)? .- oo ... short tons.__ 21,004 ,700 20,491 . 17,666 5,128 18,846 5,088
Value of items that cannot be disclosed; Aplite, cement, feldspar,
gypsum, iron ore (pigment materials), kyanite, salt, titanium con-
centrate, and values indicated by symbol W_ _ . ________________ XX 29,818 XX 30,990 XX 29,127 XX 28,366
Total oo e e ccccecmemmmeemm—————————— XX 237,415 XX 267,977 XX 274,297 XX 283,685
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WASHINGTON

Barite. . e eemm————————— thousand short tons.. .. ... .oooao_. (5) $1 s e ) $1
garbon dioxide. - - oo e mmeeaaan thousand cubic feet. . w 11,848 3 w w w w
ement:
Portland. . o oo ccccmcceccacaceas thousand 376-pound barrels... w w 6,258 22,351 6,820 $24,340 5,614 20,581
Masonty _______ thousand 280-pound barrels. . w 62 201 60 187 65 200
Clay 3. e thousand short tons.. 128 $119 162 211 185 249 139 203
Coal (bltummoua) ...................... do_... 68 575 56 497 59 514 59 517
Copper (recoverable content of ores, ete.).... 35 23 30 21 34 25 21 16
Gem BtONes. . . oo e emm e mmdcmm—mememmmee NA W NA 75 NA 75 NA 75
Lead (recoverable content of ores, ete.).... _short tons__ 5,781 1,502 6,328 1,974 5,859 1,771 2,762 78
Peat oo do. 35,609 170 29,729 131 25,599 136 40,608 181
Sand and gravel__ - 31,920 25,971 31,301 27,234 29,002 26,806 28,164 27,520
70} 1 - YRR 10,498 15,204 12,461 17,446 13,250 20,278 14,454 19,099
Tale and soapstone___________._._ 2,680 18 2,861 17 , 88 2 ,916 26
Zinc (recoverable content of ores, etc. 24,296 6,609 22,230 6,491 24,772 7,184 21,540 5,964
Value of items that cannot be disclosed: Clays (fire clay, bentomte
1965), diatomite, gold, gypsum (1966-67), lime, pumice, magnesite,
mercury (1965), olivine, silver, tungsten (1965, 1967), uranium
(1964-66), vanadium (1966), and values indicated by symbol W_____ XX r 34,236 XX r11,011 XX r 7,614 ). 9.4 6,911
Motal . o e mmmm—eman XX r 84,427 XX r 87,664 XX r 89,096 XX 82,067
WEST VIRGINIA
Clays . o emccecccm————— thousand short tons. . 2 $309 289 $328 $3 2 $2
Coal (bituminous) - - e o.... 141,409 698,572 149,191 726,096 149,681 753,851 153,749 800,683
.............................. R w w W 2 3,492 2 ,09
Natural gas.___._ million cubic feet._ 202,765 50,968 207,416 48,748 211,610 49,940 211,46 50,962
Petroleum (crude) _.thousand 42-gallon barrels. . 8,370 12,975 3,530 13,591 3,674 14,623 3,561 14,244
Salt. i ccccccmcemaan thousand short tons._ 1,033 3,666 1,153 5,539 1,147 5,44 1,127 ,187
Sand and gravel_ _ .o 0-__. 5,472 11,556 5,253 11,480 5,448 11,569 5,827 12,167
tOne 4 e ccccemmmcmemme—ae do-_-. 7,481 - 13,105 8,482 14,587 9,788 16,354 9,445 16,447
Value of items that t be disclosed: Calci chloride,
cement, clay (fire clay), gem stones, natural gas lxqmds stone (dime -
sion sandstone) and values indicated by symbol W________.____.__. XX 36,541 XX 39,240 XX 36,191 XX 34,865
Total . o dcececmmmciemmm e XX 822,691 XX 859,604 XX 891,800 XX 937,858
WISCONSIN
ClaYS. o e ceccccecccmc e thousand short tons.. 119 $147 119 $147 123 $148 89 $112
Iron ore (usable) . oo oecooocooooao thousand long tons, gross weight.__ 524 141 W cicccce cecmeccs ccccmecos meemee—es
Lead (recoverable content of ores, [-17 % short tons_._ 1,742 \’L 456 -t 1,645 513 1,694 512 1,596 447
Lime -thousand short tous__ \ w (\"” 197 3,076 204, 3,186 212 3,414
Peat_ ... short tons_.  8,26M\" w136 v 3,000 . _ '122 2,879¢ 164 1,828
Sand and gravel housand short tons.. 84,34 24,696 88,751 27,707 41,523 30,713 42,542 82,966
StONe.- oo e e ieiiiaa thousand short tons.. 18,901 20.282 15,344 21,924 16,150 3,735 17,122 24,863
Zine (recoverable content of ores, etc. 26,278 7,148 26 993 , 24,7 7,185 28,953 ,016
Value of items that cannot be disclose ra
stores, and values indicated by symbol W.... XX 17,198 XX 11,628 XX 10,867 XX 9,806
Total. oo e e e e XX 70,007 XX 72,999 XX 76,010 XX 79,612

See footnotes at end of table.
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Table 5.—Mineral production ! in the United States, by States—Continued

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) * (thousands) (thousands)
WYOMING
Clays._ e thousand short tons_ . 1,271 $12,816 1,352 $13,633 1,559 $15,874 1,495 $14,3813
Coal (bituminous) - - ___ e do_... 3,101 9,774 3,260 10,150 3,670 11,840 8,588 11,876
Copper (recoverable content of ores, etc.). _short tons__ 5 3 6 4 o e e e
Gem StODeS . e NA 120 NA 120 NA 120 NA 125
Gold (recoverable content of ores, ete.) . _______________ troy ounces. . 6 5) 3 [
Iron ore (usable)_ . __.__________.___ thousand long tons, gross weight._ _ 2,056 24,543 2,087 25,198 1,978 19,700 1,854 19,186
Naturalgas_____________ . ._____ million cubic feet_. 231,613 29,808 235,849 31,840 243,381 85,290 240,074 35,051
Natural gas liquids:
Natural gasoline______________._____________ thousand gallons.. . 86,803 5,607 95,093 6,195 96,372 6,281 99,180 6,447
LP gases. e do__._ 152,982 6,433 143,331 6,020 166,080 7,308 173,821 7,648
Petroletm (crude)._. _thousand 42-gallon barrels_. 138,752 351,043 138,314 345,785 134,470 344,243 136,312 351,685
Sand and gravel . .__ . ______... thousand short tons.__ 5,632 5,936 7,996 8,373 7,187 7,496 8,181 ,25
Stome. e do____ 2,154 3,671 1,594 2,791 1,393 2,560 ,246 2,375
Uranivm (recoverable content U3Os) .. _._._. _-thousand pounds._._ w w w w 4,593 36,741 4,655 37,243
Vanaditm (recoverable in ore and concentrate) __________ short tors. _ w 359 w 444 w 555
Value of items that car.not be disclosed; Beryllium concentrate (1964-65),
cement, feldspar (1965-67), gypsum, lime, phosphate rock, pumice
(1964, 1967), silver (1964-65), sodium carbonates and sulfates,
vermiculite (1967), and values indicated by symbol W_____________ XX r 79,835 XX r 64,901 XX 36,379 XX 36,494
Total. . e cce——————— XX rb529,948 XX rb515,454 XX r524,387 XX 530,696

o Estimate. r Revised. NA Not available. ‘W Withheld to avoid disclosing individual company confidential data. XX Not applicable.
1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). .
2 Excludes certain cement, included with ‘““Value of items that cannot be disclosed.”
3 Excludes certain clays, included with ““Value of items that cannot be disclosed.”
4 Excludes certain stone, included with ‘‘Value of items that cannot be disclosed.”

6 Less than 14 unit.

¢ Final figure, supersedes figure given in commodity section volume I-II.
7 Excludes shirments from Nye Metals, Inc., included with ‘“Value of items that cannot be disclosed.”
8 Excludes galt in brine, included with ‘“Value of items that cannot be disclosed.”
? Recoverable zinc valued at the yearly average price of Prime Western slab zinc, East St. Louis market. Represents value established after transportation, smelting

and manufacturing charges have been added to the value of ore at mine.
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Table 6.—~Mineral production ! in the Canal Zone and islands administered by the United States 2

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
American Samoa:
iCe. o eceeeececmmmmceee—eeee-----thousand short tons_. _______. ... ... oo...___ 17 $22 28 24
Sand and gravel 22 $20 60 $55 20 18 7 7
Stone-...... 157 234 60 60 12 12 28 50
Total XX 254 XX 115 XX 52 XX 81
Canal Zone:
Sand and gravel . .o thousand short ton__ 84 82 83 85 72 91 56 94
Stone (crushed e 0o 153 349 153 366 114 267 100 245
0tal . e ccccmccmc e ————— XX 431 XX 451 XX 358 XX 839
Canton: Stone (crushed) ..o .o ceooeeoeooceoo._-thousand short tons__ . __ e . cemooo. ciieios meemcmos cmmmsooos cmmdo—oo cmeemoooe
Guam: Stone. o avccccmcnmnannn 469 868 483 925 900 1,396 511 820
Virgin Islands: Stone (crushed)_..___ - 69 842 68 302 88 303 183 851
Wake: Stone (crushed o o oo d 2 5 1 4 11 66 31 150

XX Not applicable.
1 Production as measured by mine shipments, sales,

American Samoa, by the Government of American Samoa.

or marketable production (including consumption by producers).
2 Production data for Canton and Wake furnished by U.S. Department of Transportation, Federal Aviation Administration; Guam, by the Government of Guam:

Table 7.—Mineral production ! in the Commonwealth of Puerto Rico

1964 1965 1966 1967
Mineral Q Val Q Val Qua: Val Q Val
uantity alue uantity alue uantity ue uantity alue
(thousands) (thousands) (thousands) (thousands)
............ thousand 376-pound barrels__ 7,926 $23,879 7,284 $23,415 7,603 $24,277 8,447 $27,897
........ thousand short tons._ 341 271 357 288 350 271 291 244
cee-doo___ 18- 574 27 867 30 960 35 1,106
5 74 8 138 11 183 12 195
7,816 11,492 8,147 12,405 9,879 14,554 14,101 21,633
................. 5,504 8,586 5,344 9,111 5,782 10,541 7,269 12,795
................. XX 44,876 XX 46,224 XX 50,786 XX 63,370

XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers).

XIVINAS TVOIISILVLS
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Table 8.—U.S. exports and principal minerals and products

1966 . 1967
Mineral Q Val Quantit; Val
uantity ue uantity alue
(thousands) (thousands)
Metals:
Aluminum:
Ingots, slabs, crude. . ____.____ short tons.__ 188,240 $90,012 209,009 $99,961
(531 SR d 48,666 16,239 54,531 17,686
Plates, sheets, bars, ete. 86 396 71,272 96 275 70,757
Castings and forgings__.___________ do.._._ 2,524 8,592 2,816 11,178
Antimony: Metals and alloys, crude._short tons__ 29 24 82 75
Bausxite, including bauxite concentrates
thousand long tons. . 62 4,275 2 218
Aluminum sulfate.__._____.___ short tons.__ 22,059 652 16,178 531
Other aluminum compounds do-___ 353,364 37,874 578,627 51,075
Beryllium._ _______.______.____. -.pounds.__ 61,254 1,083 76,117
Bismuth: Metals and alloys.._...__.....__ do_.__ 89,382 226 152,684 395,695
Cadmium. .. ___________ thousand pounds_ 879 795 691 1,669
Chrome:
Ore and concentrate:
Exports ... thousand short tons._ . 19 740 8 328
Reexports. ... .. do_.__ 178 7,119 157 5,422
Chromicaeid_ . ________________________ 1 482 1 392
Ferrochrome. . . - oo rg8 1,870 13 8,479
Cobalt. . ________________ thousand pounds.. . 1,021 1,822 1,498 2 367
Columbium metals, alloys and other forms
thousand pounds._ . 7 249 6 341
Copper:
Ore, concentrate, composition metal and un-
refined (copper content). ... .. short tons._ 2,149 927 59,692 32,951
Refined copper and semimanufactures
short tons_ 319,314 338,184 200,078 213,604
Other copper manufactures__.______ d 6 934 7,804 6,570 7,472
Copper sulfate or blue vitriol 3,563 1,725 979 776
opper base alloys_ - ... .._....__ d 56 3811 60,069 78,213 75,809
Ferroa oys:
Ferrosilicon. . .o oo oo 5,812 2,004 11,774 3,228
ldFem'ophosphorous ................. d 62,942 2,975 22,901 847
old:
Ore and base bullion______.__ troy ounces__ 49,117 1,719 112,578 3,940
Bullion, refined. .. ________________ do_... 13,017,549 455,614 28,607,404 1,001,259
Tronore. ... ______ thousand long tons__ 7,779 92,157 5,943 71,585
Iron and steel:
Pigiron_ ... short tons__ 12,122 731 7,451 319
Iron and steel products (major):
Semimanufactures. . ______. short tons__. 1,375,166 281,887 1,377,676 272,160
Manufactured steel mill products
short tons_. r 769,153  r 390,217 701,400 383,201
Advanced produets. - .. ______________ NA r 203, 659 NA 201,938
Iron and steel scrap: Ferrous scrap, includ-
Lead: ing rerolling materials___.___ short tons._ 5,880,?25 177,461 7,666,630 251,236
eal
Pigs, bars, anodes. - oo oo do.... 5,485 3,966 6,536 4,767
SCraAP - e e do____ 498 165 394 198
Magnesium:
Metal and alloys and semimanufactured
forms, n.e.c o ___ short tons__ 15,448 10,240 18,173 9,115
Manganese:
Ore and concentrate. ... ________ do.__. 16,487 1,491 15,375 1,502
Ferromanganese. - .. ..o _____ do-___ 545 228 1,861 760
Mercury:
EXports. cooccmeaccacaan 76-pound flasks_ _ 357 197 2,627 1,281
Reexports_ _ . __________ do.___ 476 280 475 193
Molybdenum:
Ore and concentrates (molybdenum content)
thousand pounds. _ 29,768 54,765 30,000 51,434
Metals and alloys, crude and scrap
thousand pounds. . 59 251 50 1381
Wire. e _. do____ 19 624 34 661
Semifabricated forms, n.e.c.
thousand pounds. . 72 398 292 702
Powder. - ___ . do_._. 120 502 241 434
Ferromolybdenum.. . ... __..____ do____ 2,200 4,085 1,533 2,436
Nickel:
Alloys and scrag (including Monel metal),
i taglOts’ bars, sheets, etc______ short tons__ r 21,458 r 38,631 26,169 53,225
ySt8 o o_. do_.__ 3,135 6,589 3,441 9,387
Nlckel-chrome electric resistance wire
short tons__ 475 2,203 565 2,530
Semifabricated forms, n.e.c._..___.__ do.. 1,319 4,661 1,362 5,587

See footnotes at end of table.
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Table 8.—U.S. exports of principal minerals and products—Continued

1966 1967
Mineral p Val 3 T
uantity alue uantity
(thousands) (thousands)
Metals—Continued
Platinum:
Ore, concentrate, metal and alloys in ingots,
bars, sheets, anodes, and other forms,
including scrap_ ... _______ troy ounces.__ 102,031 $13,414 161,585 $19,248
Palladium, rhodium, iridium, osmiiidium,
ruthenium, and osmium (metal and alloys
including serap)__-_.____._. troy ounces. . 103,425 6,711 118,017 9,723
Platinum group manufactures, except jewelry. NA 3,794 NA 2,378
Rare earths:
Cerium ore, metal, alloys and lighter flints
. pounds__ 61,620 209 141,338 303
Silver: )
Ore and base bullion_thousand troy ounces._ - 869 476 2,865 4,242
Bullion, refined - - ______._.__ do...__ 85,169 110,057 68,404 91,718
Tantalum:
Ore, metal, and other forms
thousand pounds.. 198 1,798 134 1,724
Powder. oo cicecceaea do___. 51 1,564 157 1,839
in:
Ingots, pigs, bars, ete: .
Exports - oo long tons._ 1,866 6,985 2,050 6,962
Reexports__ . __________ do____ 981 3,849 429 1,412
Tin scrap and other tin-bearing material
except tinplate scrap_________ long tons._ . 7,233 1,957 2,957 1,490
Titanium:
Ore and concentrate_ ... ____._ short tons.__ 1,300 213 3,027 167
Sponge (including iodide titanium and scrap
short tons__ 1,733 1,988 1,429 1,703
Intermediate mill shapes and mill products, .
NeeCo oo short tons._ 1,371 9,585 1,811 13,344
Dioxide and pigments__________.._ do__._ 26,872 7,601 25,852 7,165
Tungsten: Ore and concentrates:
XDOItS . - - oo o ceccmemamn do._ . 98 223 944 2,932
Reexports_ . . o oco e do____ 195 557 269 576
Vanadium ore and concentrate, pentoxide, etec.
7 (vanadium content)____.___ thousand pounds._._ 1,771 4,226 1,575 4,043
inc:
Slabs, pigs, or blocks__._.__.._.| short tons__ 1,406 749 16,809 4,287
Sheets, plates, strips, or other forms, n.e.c.
short tons__ 4,921 3,198 8,565 2,709
Scrap (zinc content). . __.____.__.__ do____ 4,469 702 1,665 530
. Semifabricated forms, n.e.c. _____.___ do____ r 3,034 r 1,894 2,161 1,177
Zirconium:
Ore and concentrate_ .. ____-_._-___ do___. 2,311 326 2,729 360
Metals and alloys and other forms_pounds... 421,516 4,567 637,612 6,909
Nonmetals:
Abrasives: N
Dust and powder of precious or semiprecious
stones, including diamond dust and powder
thousand carats._._ 2,403 6,815 4,317 12,526
Crushing bort_ .. ... ... do.___ 58 325 18 210
Industrial diamonds do___. 1,097 4,470 148 924
Diamond grinding wheels_______.___. do____ 436 8,331 429 2,946
Other natural and artificial, metallic abra-
sives and produets_ ... _ocaenao NA 86,812 NA 34,290
Asbestos: Urmanufactured:
_______ short tons.__ 46,690 5,712 47,356 5,951
............ do__.. 306 51 362 T4
orates, crude and refined
short tons__ 207,859 20, 682 186,482 18,710
Cement._________._ thousand 376-pound barrels._ . 1,069 4,836 980 4,
253,408 8,443 321,929 9,921
215,534 3,396 176,367 2,789
05, 625 19,354 651,366 19,853
5,732 01 10,345 517
3,161 428 ,569 460
Gypsum:
Crude, crushed or calcines
thousand short tons._ . 38 1,458 39 1,707
Manufactures, Ne€.C. - oo ocococcmaman NA 1,216 NA 1,211
Kyanite and allied minerals short tons__ 17,339 1,131 21,428 1,408
Limg d 59,84 1,195 52,143 1,099
10,810,194 929 14,301,524 781
537,556 1,612 526,690 1,758

See footnotes at end of table.
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Table 8.—U.S. exports of principal minerals and products—Continued

MINERALS YEARBOOK, 1967

1966 1967
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Nonmetals—Continued
Mineral-earth pigments: Iron oxide, natural and .
manufactured_._______.________| short tons__ 4,753 $1,307 3,123 $1,312
Nitrogen compounds (major)
thousand short tons_ . 2,794 154,559 2,911 165,008
Phosphateroek.____.______________.___ do___. 9,255 , 10,282 94,413
Phosphatic fertilizers (superphosphates)
thousand short tons__ 763 40,705 743 35,139
Pigments and compounds (lead and zinc):
Lead pigments. __________ short tons. . 2,599 1,044 1,909 772
Zine pigments____ .. __.____ do_.__ 6,650 1,733 4,175 1,331
Potash:
Fertilizer_.___________________ do___. 1,024,996 32,867 1,146,131 35,010
Chemical . __________________ do- 28, 5,292 , 4,886
Quartz, natural, quartzite, cryolite and chiolite
Salt short tons_ . 2,779 472 1,228 285
Crude and refined.. . .thousand short tons.._ 662 4,472 678 4,588
Shipments to noncontiguous Territories
thousand short tons__ 10 805 11 892
Sodium and sodium compounds:
Sodium sulfate__..___ thousand short tons_._ 28 779 28 856
St Sodium carbonate. ... ._______.__ do____ 346 12,249 304 9,914
one
Dolomite, bloek__ ... .. _____.__ do___. 101 1,692 113 1,756
Limestone, crushed, ground, broken
thousand short tons._ 1,207 3,500 1,159 3,496
Marble and other building and monumental
thousand cubic feet__ NA 1,104 NA 958
Stone, crushed, ground, broken
thousand short tons__ 276 3,406 306 3,743
Sult Manufactures of stone____.______________ NA 1,432 NA 1,203
ur:
Crude ..o - thousand long tons__ 2,326 78,759 2,043 81,492
Crushed, ground, flowers o
thousand long tons__ 47 8,404 150 9,522
F 1$’JI‘alc, crude and ground_ . ____._.____ short tons. - 70,377 3,917 66,195 3,450
ueis:
Carllaon black_ ___ . __________ pounds.__ 297,281 28,407 236,032 24,456
oa
Anthracite__________ thousand short tons__ 766 9,755 595 7,622
do___._ 49,302 457,899 49,510 474,853
_do..__ 120 2,182 120 2,293
do.__. 1,102 23,415 710 16,492
thousand barrels. _ 1,478 4,130 26,502 85,565
do____ 2,369 14,274 3,608 19,106
~-do____ 118 548 28 , 14
Naphtha. _.do___. 1,982 22,282 2,299 21,999
Kerosine_ _ --do__._ 249 2,214 158 1,252
Distillate oil - ~-do_.__ 6,251 18,407 6,054 17,650
Residual oil ___ ..do__._ 18,275 29,102 22,148 43,793
Lubricating oil __do_.__ 14,767 189,648 17, 746 208,358
phalt_________________ _do____ 434 3,705 , 16’
Liquefied petroleum gases _.do____ 8,171 30,007 9, 269 32,182
Wax_____ . ______ _.do____ 1,877 36,028 1,677 34,077
Coke__ . _o___._____ _.do____ 16,235 49,604 16,279 55,187
Petrochemical feedstocks._ . _.do____ , 69 14,894 2,983 15,344
Miscellaneous_ - ___________.___.__._. do_.__ 1,357 37,074 893 19,455

* Revised. NA Not available,
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Table 9.—U.S. imports for consumption of principal minerals and products

1966 1967
Mineral
Quantity Value Quantity Value
thousands) (thousands)
Metals:
Aluminum:
Metal_______________________ r 521,021 r$217,013 449,716 $194,995
Serap. .. _________ d 33,616 10,782 30,489 10,040
Plates, sheets, bars, ete r 124,023 r 76,852 58,341 40,243
Antimony:
Ore (antimony content) ___________ do_..._ 12,460 4,754 10,517 4,090
Needle or liquated.____ --do____ 63 42 29 18
Metal _____._________ __do____ 2,767 2,031 2,654 1,849
Oxlde _____________________ _do____ 5,383 3,998 5,098 3,762
Arsenic: White (AS:0;3 content) _________ do___ 18,675 1,477 27,075 2,508
Bauxite: Crude___________ thousand long tons__ 11,529 147,335 11,673 151,418
Berylliumore____________________ short tons.__ 2,147 581 9,511 3,167
Bismuth (general imports) .. __-pounds__ 1,681,472 6,243 1,379,729 5,172
Boron carbide d 3, ‘821 513 214,620 469
Cadmium:
Metal - _____________.__ thousand pounds. . 3,858 6,813 1,587 3,817
Flue dust (cadmium content). ... ___ do___._ 1,181 989 1,166 1,093
Calcium:
Metal ________ . ___.__ pounds__ 85,941 72 423,631 370
Chloride_ ... ______________ short tons__ r 2,499 r 81 4,385 158
Chromate:
Ore and concentrates (Cr:0; content)
thousand short tons.__ 841 30,379 568 21,854
Ferrochrome (chromium content).._do__._ 66 22,076 39 13,758
Metal ... do____ 2 3,739 1 1,842
Cobalt:
Metal . ... thousand pounds. . 17,871 27,734 7,946 14,420
Oxide (gross weight) _______________ do._.. 1,279 1,411 1,044 1,670
Salts and compounds (gross weight)
thousand pounds. . 150 81 167 200
Columbium ore_ __ - _______________. do_... 9,278 5,678 7,431 5,266
Copper: (copper content)
Ore and concentrates.____.__.._ short tons_ . 6,843 4,118 35,673 28,820
Regulus, black, coarse_________.____ do._.. 117 85 2 35
Unrefined, black, blister_ _.do____ 837,955 272,996 272,728 218,430
Refined in ingots, etc__ _.do____ 77,783 63,654 332,065 311,164
Old and serap.....__ _.do____ 23,908 24,662 16,655 14,781
Old and clippings - . _________.____ do_... 5,056 5,846 2,549 2,479
Ferroalloys: Ferrosilicon (silicon content)
Gold: short tons__ 13,133 4,610 15,337 4,456
old:
Ore and base bullion_________ troy ounces._ _ 333,119 11,698 219,382 7,671
Bullion. . ____ ... do.___ 866,926 30,306 710,487 24,876
Ironore___________._____. thousand long tons__ 46,259 462,354 44,627 444,079
Iron and steel:
Pigiron_____________________ short tons_. 1,186,739 45,914 605,234 27,599
Iron and steel products (major):
Iron products. . _ . ________ short tons. _ 36,452 7,776 34,452 9,107
Steel products_ .. ____________ do_.__rl1, 006 998 1,273,730 11,411,753 1,333,221
Serap. . ....___.. _-do____ 20 17,672 215,635 8,181
Tmplat.e _________________________ do___. 16 ,450 535 18,527 381
Ore, flue dust, matte (lead content)
short tons__ 63,850 13,871 144,156 29,111
Base bullion (lead content)._____.____ do____ 1,928 575 677 1, 224
Pigs and bars (lead content) . _______ do____ 285,788 75,312 363,596 88 697
Reclaimed, scrap, ete. (lead content)
short tons_ _ 8,956 886 9,368 1,951
Sheets, pipe, and shot.__ ... __.__.__ do.... 919 283 1,212 322
Babbitt metal and solder (lead content)
short tons._ . 731 3,203 413 1,423
Manufactures___ . . ____..____ do_._. r1,373 r 563 1,363 524
Magnesium:
Metallic and scrap. - .. ooocoooo o do____ 3,265 1,613 9,213 4,909
Alloys (magnesium content) ... do.... 689 1,656 354 1,529
Sheets, tubing, ribbons, wire and other
forms (magnesium content) - .short tons.__ 5 36 153 433
Manganese:
Ore (85 percent or more manganese) (man-
ganese content) ___._________ short tons_. 1,261,490 77,047 977,163 55,813
Ferr (@ content)
short tons_. 194,563 r 29,455 167,548 26,108
Mercury:
Compounds._ - . oo pounds__ 16,340 94 14,011 14
Metal ... __________.._ 76—pound flasks__ 31,364 12,322 24,348 10,735
Minor metals: Selenium and salts_..__ unds.. - 286,775 1,834 300,638 1,546

See footnotes at end of table.
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Table 9.—U.S. imports for consumption of principal minerals and products—Continued

1966 1967
Mineral Q Val Q " Value
uantity alue uantity ue
thousands; thousands)
Metals—Continued
Nickel: .
Pigs, ingots, shot, cathodes__.___, short tons__ r 112,886 $170,806 113,860 $193,848
Serap___________________ 941 709 1,104 1,240
. Oxide_________________ 7,711 7,967 6,208 8,130
Platinum group:
Unrefined materials:
Grains and nuggets, including crude
dust and r —---troy - 86,700 9,498 41,798 5,195
Serap_.__.___________________. 851 86 NA NA
Osmiridium____ 4,910 440 4,179 458
Refined metal:
Platinum________ r 273,333 r 31,741 322,764 38,282
Palladium__ 902,376 28,010 737,082 27,504
Iridium._ . __ ,161 1,180 8,784 1,506
Osmium._.__ 751 292 321 109
Rhodium___ 65,861 11,984 47,689 10,079
Ruthenium_ 10,164 385 56,563 2,049
Radium:
Radioactive substitutes NA 2,104 NA 3,000
Rare earths: Ferrocerium and other cerium alloys
pounds. . 13,903 65 4,293 19
Silver:
Ore and base bullion_thousand troy ounces. . 35,992 43,601 25,642 38,437
Bullion___________________________ d 27,040 32,586 ,878 43,650
$§mtalum: Ore. , 4,782 1,676 5,510
in:
Ore (tin content) ______ 4,372 12,467 3,255 7,635
Blocks, pigs, grains, etc_ 41,699 152,761 50,223 166,529
Dross, skimmings, scrap,
alloys, n.s.p.f_________ 108 124 449 462
Tin fml powder, flitters, e NA 251 NA 449
Titanium:
Ilmenite________ 186,539 6,698 207,906 5,145
Rutile_. _ 151,482 8,494 167,100 19,566
Metal . .___ 11,959,375 10,854 14,950,359 14,415
Ferrotitanium_ ,461 21 , 85
Compounds and 96,465,373 17,495 96,251,565 16,726
Tungsten: (tungsten content)
Ore and concentrate_ _ __thousand pounds._ 4,298 6,859 1,699 3,784
Metal ____________ 335 666 129 524
Ferrotungsten_ 379 696 o .
- Other alloys_ 75,227 227 10,767 65
inc:
Ore (zine content) _ 396,876 51,696 431,319 58,075
Blocks pigs, and slabs 280,307 75,624 222,002 ,631
Sheets______________ 1,708 0 648 276
Old dross, and s , 1,295 3,963 673
1,286 398 3,711 1,211
o NA 545 NA 318
Zirconium: Ore, including z m sand
ghort tons_ _ 57,976 1,652 59,303 1,891
Nonmetals:
Abrasives: Diamonds (industrial)
thousand carats__ 18,569 69,110 17,102 63,559
Asbestos. . _ . ______________..____ short tons._ _ 726,459 73,100 645,112 65,743
Barite:
Crude and ground 699,045 5,766 532,314 4,659
Witherite. . ____ 2,138 100 1,260 53
Chemicals_ 6,552 927 5,243 682
7,066 17,846 5,913 14,698
132,336 2,644 103,404 2,039
,8569 238 5,382 252
31,655 3,199 36, 318 4.112
___short tons__ 878,546 21,968 911,870 24,485
thousand carats__ 3,484 873,776 3,961 387,472
do r218 r 5,914 242 5,518
NA 46,937 NA 46,655
_short tons_ _ 56,748 2,545 56,675 )
Crude, ground, calcined
thousand short tons_ _ 5,481 15,852 5,212 9,809
Manufactures NA 1,429 NA 1,544
Iodine, crude 7,133 5,934 3,459 3,177
Kyanite . _______ ... short tons__ ,406 141 1,821 K

See footnotes at end of table.
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Table 9.—U.S. imports for consumption of principal minerals and products—Continued

1966 1967
Mineral Quanti Val Q Value
uantity ue uantity
(thousands) (thousands)
Nomﬂieuls—-Continued
203 $5 545 $12.
151,703 1,772 79,983 961
43,637 2,038 42,413 1,832
186,200 10,941 127,955 7,612
11,864 542 11,293 547
3,247 3,993 1,733 1,990
2,642 71 1,016 25
ufactures 7,585 6,670 5,440 3,373
Mineral-earth pigments: Iron oxide pigmenm'
Natural____ short tons__ 3,662 200 3,670 271
Synthetic___. do_ 15,234 2,626 14,034 2,626
Ocher, crude and refined 146 8 236 16
Siennas, crude and refin 1,192 145 951 104
Umber, crude and refined. 3,762 135 4,275 162
Vandyke_.____________ 554 49 272 24
Nitrogen compounds (ma;or), inclug
housand shorl: tons_ - 1,561 75,974 1,688 83,922
Phosphate, crude_.____________________ do___._ 178 4,256 139 8,261
Phosphatic fertilizers__________________ do_.__ 67 3,740 106 6,167
Pigments and salts:
Lead pigments and compounds_short tons_ _ 30,497 7,353 80,645 6,569
Zinc pigments and compounds__ . ___. do___. 18,649 3,633 18,988 3,404
Potash . ____ . do.._. r2,544,112 r71,821 2,925,082 73,491
Pumice:
Crude or unmanufactured______.___ do____ 9,393 91 5,702 49
‘Wholly or partly manufactured-____do.___ 273,338 723 240,273 580
Manufactures, n.s.p.f_ ... NA 25 N. 22
Quartz crystal (Braznlhan pebble)._____ pounds_. 1,470,341 896 1,049,544
Salt__ ..o thousand short tons_ _ 2,479 6,464 2,843 8,541
Sand and gravel:
Glasssand_______________._.__....__ 18 95 44 159
Other sand and gravel 631 811 588 7
Sodium sulfate_ ... _._.___ 237 3,981 291 4,506
Stone and whiting_ ... NA 20,739 NA 19,823
Strontium: Mineral.___._____._____ 11,617 267 5,612 8
Sulfur and pyrites:
Sulfur:.
Ores and other forms, n.e.s.
thousand long tons__ 1,514 38,526 1,474 47,612
Pyrites. do 16 84 10 51
Tale: Unmanufactured 21,908 834 15,861 658
Fuels:
Carbon black:
Acetylene. - _ .. __ ... pounds_.. 7,058,926 1,185 5,784,814 987
CoalG“ lack and carbon black.__.___. do._.. 385,881 61 330,910 66
Bituminous, slack, culm and lignite
short tons__ 177,672 1,654 227,338 1,992
Briquets_ . _ . do____ 10,856 163 17,422 260
P CoKe. _ - oo do____ 95,761 1,790 92,001 1,704
'eat:
Fertilizer grade______ __________._. do.___ 289 823 11, 416 277,241 12,088
Poultry and stable grade_______.____| do__.. 3,601 189
Petroleum . _ .. _____.__ thousand barrels__ r 940 489 r 2,208, 589 925,806 2,207,384
¢ Revised.
NA Not available.

1 Dead-burned basic refractory material consisting chiefly of magnesia and lime,



Table 10.—Comparison of world 1 and United States production of principal metals and minerals, 1966-67

9¢T

1966 1967 »
Worldr 1 United States World United States
Mineral
Thousand short tons percent Thousand short tons petcent
(unless otherwise stated) of world (unless otherwise stated) of world
els: :
garll)on black. o e ccmmcm—mm—————— thousand pounds_. 4,325,710 2,571,552 59 4,091,593 2,483,840 61
‘oal:

Bituminous . .. . e cmm e e 2,096,599 530,001 25 1,993,134 546,590 27

Lignite 807,593 3,881 (O] 80‘3 000 4,410 (©)]

Pennsylvania anthra 214,760 12,941 6 205 857 12,256 6
Coke (excluding breeze):

L 36,382 168 ® 30,489 163 ®

Oven and beehive. _ e ccmeocmacan 341,166 67,402 20 316,270 64,580 20
Natural gas (marketable). -.millon cubic feet_.. 26,4145, 895 r 17,206, 628 65 28,384,043 18,171,337 64
Peat. . e ccmmceene mmmemmm———— 210 586 4611 [©) 201,374 NA NA
Petroleum (crude) . . . o oo oo ccceemaeen thousand barrels__ 12,015,830 3,027,763 25 12,889,705 3,215,742 25

Nonmetals:
ASDeSEOR L e 3,359 126 4 8,193 128
Barite . e emccecmmcmmemmeeseemmemammm—mma- 4,023 1,007 25 2,447 944 (%)
Cement 6___ thousand barrels.. 2,722,561 r 401,771 15 2,686,749 385,848 14
China clay__ - 12,426 4,385 35 7,484 3,973 )
Corundum_ _ N, .
Diamonds__ 89,955 L . 42,888 ol .
Diatomite__ 1,77 re 700 r39 NA e 686 NA
Feldspar. _ 1, 1934 r 655 34 1,598 615 38
Fluorspar.. 3 129 253 8 2,366 296 (%)
Graphite 534 W NA 350 w N
Gypsum._ ..o 49, 629 9,647 r19 31,477 9,393 (5
Lime (sold or used by producers)._ .- 82,959 18 057 22 68,912 17,974 (
Magnesite___.__._.._...._...._ 11,008 w NA 9,947 w NA
Mica (including scrap)_ . ___ housand pounds. . 819,943 r 226,267 r71 295,678 237,026 (O]
Nitrogen, agricultural ¢ 7___ 21,800 r5,711 27 23,400 6,101 26
Phosphate rock_ _ . __........ -thousand long tons._ 83,215 r 39,044 r 47 86,969 39,770 46
Potash (K20 equivalent) o iccicccmcmmccmccmmcmme——————— 16,048 3,320 £ 21 16,860 3,299 20
Pumice 8. e iemmmemmm—memm e - 15,646 3,234 21 9,901 3,474 [©)
Pyrites___ -thousand long tons._. 21,134 873 4 e 921,618
o T 120,119 36,474 30 111,304 38,958 35
Strontium 8 e m e emmes 8 e mmeeaoo NA . oL
Sulfur, elemental . ... ... - thousand long tons. . 16,465 r 8,242 50 17,247 8,283 48
Tale, pyrophylite, and soapstone. . . < cccc———————— 4,031 895 22 4,016 903 22
Vermlcuhte B i emm e e ————— 382 262 69 363 255 69
Metals, mine basis:

Antimony (cont.ent of ore and concentrate) - . oo caonaaaas short tons__ 68,513 927 1 . 64,402 892 1
Arsenic, white 8 e —————— 53 W NA 25 W NA
Bauxite. . .. oeo_.- _thousand long tons__ 38,666 1,796 [ 41,326 1,654
Beryllium concentrate. . . - oo oo oo cm e eccmmcme e short tons. . 8,578 w NA 6,950 NA NA
Bismuth _thousand pounds_. 6,660 w NA 6,921 w NA
Cadmium, _thousand pounds.. 28,707 10,460 r 36 19,403 8,602 (%)

4,974 el ol .- 6,111 el ieeean

2961 ‘MOOdIVHX STVUININ



short tons. . 22,094 w NA 8,236 w NA

Cobalt (contained
thousand pounds. . 22,978 e e NA o e

Columbium-tantalum concentrates 8___

Copper (content of ore and concentrate) - oo omoo .. 5,789 1,429 25 5,436 954 18
Go J, ................ thousand troy ounces. . 46,567 1,808 4 *9 45, 610 1,584 4
Iron ore thousand long tons. . 627,974 90,147 *14 618,152 84,179 14
Lead (content of ore and 3,131 327 10 2,781 317 11
Manganese ore (35 percent or more -- . 19,141 14 (2 18,650 13 [©)
Mercury. - - - occeccmcccme e thousand 76-pound flasks. . 265 22 8 242 24 10
Molybdenum (content of ore and concentrate) ... - _..._ thousand pounds. . 124,967 90,532 r72 109,080 87,554 ®)
Nickel (content of ore ard concentrate) . ... oo . 440 13 3 453 15 3
Platinum groups (Pt., Pd., ete.) ..o __thousand troy ounces._ 3,039 51 2 3,154 16 (2)
Silv ———- ~_thousand troy ounces._ 265,970 43,669 r 16 e 9 261,600 32,119 12
Tin (content of ore and concentrate). - o - e ocomomcae e aeaaas long tons._ 208,677 97 * 211,664 w NA
Titsnium concentrates:

Tlmenite 8. . e ememem—mm—mn e mmem— e 2,881 965 33 2,169 935 5

Rutile 8 _ .. - 279 w NA NA w A
Tungsten trate (contained tungsten). . 31,510 r 4,241 r13 30,673 4,150 14
Vanadium (content of ore and concentrate)s___ 10,029 5,166 r 52 10,595 4,968 47
Zinc (content of ore and concentrate) . . - - 4,960 573 12 5,175 549 11

Metals, smelter hasis: -

Aluminum____ 7,561 2,968 r 39 8,021 8,269 41
[ < L e 6,073 r 1,466 v 24 5,850 862 15
Iron, pig (including ferroalloys) 382,500 94,000 25 385,802 89,479 23
Tead. _ el 2,988 441 15 2,712 380 14
Magnesium . __ 179,844 79,794 r 44 202, 608 97,406 48
Selenium & _______. P 2,001 620 r3l 2,069 598 29
Steel ingots and castings._ . 524,693 r 134,101 26 528,435 127,213 24
Tellurium 8. 334 199 r €0 247 135 55
Tin. ... 203, 665 10 4,372 £2 219,135 103,048 1
Uranium oxide (UJ30s 18,993 9,587 * 51 17,458 9,125 52
Zine. e . . 4,563 1,025 23 4,233 939 22

» Preliminary. r Revived. NA Not available. ‘W Withheld to avoid disclosing individual company confidential data.

1 Total is not strictly comparable with previous years as it does not represent total world production. Confidential U.S. data are excluded. The data i reported
ng\;reg qxeéis reasonable estimates in some instances where data were not available no reasonable estimate could be made and none has been included except for gold, silver
and pyrites.

2 LLess than 14 unit.

3 Includes low- and medium-temperature and gash coke.

4 Agricultural use only.

5 Data gignificantly incomplete.

6 Including Puerto Rico.

7 Year ended June 30 of year stated (United Nations).

8 World total exclusive of U.S.S.R. )

® Total includes an aggregate estimate for data unavailable at the date of completion of the table.

10 U.S. imports of tin concentrates (tin content).
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Injury Experience and Worktime

in the Mineral Industries

By Forrest T. Moyer*

The overall injury experience for the
mineral mining and processing industries
was improved slightly in 1967. The totals
of 508 fatalities and 31,380 nonfatal
disabling injuries occurred at respective
frequency rates of 0.27 and 16.83 per
million man-hours of worktime. The com-
parable data for 1966 were 544 fatal and
32,823 nonfatal injuries at respective
frequencies of 0.28 and 17.04 per million
man-hours.

Operating activity in most major seg-
ments of the mineral industries, as gaged
by man-hours worked, was generally at
lower levels in 1967 than in the preced-
ing year. In fact, coal mining was the only
major segment for which there was an
indicated slight gain in operating activity
during 1967.

Scope of Report.—These statistics com-
prise the injury and work experience of
all personnel engaged in production, ex-
ploration, development, maintenance, re-
pair, and force-account construction work,
including supervisory and technical per-
sonnel, and working partners at mineral-

producing and mineral-processing, estab-
lishments in the United States. Data
concerning officeworkers are excluded
except for the oil and gas industry for
which such data are not separable.

The coverage of all industries is com-
plete except for oil and gas in which cov-
erage varies from year to year particularly
with respect to small companies. All data
are final except those for most industry
groups in 1967 which are preliminary as
footnoted. The 1967 data were collected
and compiled by the Division of Statistics
with some modification of procedures
from those used in past years.

Most of the information was reported
by the producer or operator, but to ob-
tain complete coverage it was necessary to
estimate some worktime data for nonre-
porting plants, using information from
other sources. Injury experience for these
nonreporters was not estimated, but was
projected from the aggregate injury ex-
perience of reporters in the same indus-

try.

MINERALS

The combined safety record of opera-
tions mining and processing nonfuel min-
erals was improved in 1967. Fatal injuries
totaled 191 or 13 fewer than in 1966.
However, the fatality frequency rate of
0.30 per million man-hours in 1967 was
unchanged from the preceding year. An
estimated 12,175 nonfatal disabilities oc-
curred in 1967 at a frequency of 19.08
per million man-hours. In 1966, there
were 13,424 nonfatal injuries with a rate
of 19.60 per million man-hours.

METAL MINES AND MILLS

At metal mines in 1967, there were 65
fatal and 2,870 nonfatal injuries, both
well below the corresponding total for
1966. However, man-hours of work de-
clined sharply owing to the work stop-
pages at nonferrous operations. As a re-
sult, the frequency rate of 30.70 for all
injuries in 1967 was only 2 percent less
than in 1966. On the other hand, the
injury-severity rate of 5,838 days lost per

1 Chief, Branch of Accident Analysis, Division
of Accident Prevention and Health.

139



140

million man-hours was 2 percent higher
than in 1966.

At metal mills in 1967 there were seven
fatalities, the same as in 1966, but non-
fatal injuries increased to a total of 585.
As a result, the frequency rate for all
injuries rose to 12.61 in 1967. The injury-
severity rate of 1,483 was slightly im-
proved over that of 1966.

Operating activity at copper mines and
mills, as indicated by man-hours worked,
was sharply lower in 1967, because of the
work stoppages starting shortly after mid-
year that closed a number of operations.
At the mines, the number of injuries was
reduced substantially and the injury-fre-
quency rate was improved to 22.58 in
1967. However, the injury-severity rate
was less favorable and increased to 5,352
days lost per million man-hours. The
safety record at copper mills worsened
appreciably.: There were three fatalities in
1967 compared with none in 1966; non-
‘fatal injuries also increased to a total of
110. The injury-frequency and injury-
severity rates of 10.44 and 2,077, respec-
tively, were well above those in any of the
past several years.

The safety record at gold-silver lode
and placer mines and mills in 1967
showed improvement in all general meas-
ures except the severity rate at mines. The
number of both fatal and nonfatal injuries
was reduced at both mines and mills and
the rates of occurrence were appreciably
better than in 1966. Operating activity of
gold-silver operations, as measured by
hours of worktime, continued the down-
trend shown in recent years.

Injury experience at iron mines was
improved over 1966 levels in all respects,
with a marked reduction in the number
of both fatal and nonfatal injuries. Like-
wise, both the frequency and severity rates
showed substantial improvement. How-
ever, at mills treating iron ores, the num-
ber of nonfatal injuries increased sharply
and resulted in a substantial rise in the
frequency rate of all injuries to 9.98 per
million man-hours. There was only one
fatality in 1967 compared with three in
1966. Hence, the injury-severity rate at
mills was improved markedly. Operating
activity at iron mines was off sharply in
1967 as measured by the decline in man-
hours worked. However, at iron-ore mills,
the operating activity in 1967 showed
little change from the preceding year in
man-hours worked.
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At lead-zinc mines, the injury-frequency
rate was improved over the 1966 rate ow-
ing to a reduction in the number of non-
fatal injuries. However, the 15 fatalities
reported in 1967 equaled the 1966 num-
ber and the severity rate of 8,563 was well
above that of 1966. At lead-zinc mills, the
frequency and severity rates worsened ap-
preciably in 1967. Operating activity at
both mines and mills, indicated by man-
hours worked, was lower than in 1966,
probably owing to the work stoppages in
the latter part of 1967.

The total of five fatalities reported at
uranium mines was two fewer than in
1966. However, there was a substantial
increase in nonfatal injuries to a total of

. 310 in 1967. As a result, the injury-fre-

quency rate rose sharply to 46.95. With
the fewer fatalities, the injury-severity
rate was improved to 7,139 in 1967. Man-
hours worked advanced markedly at the
mines, but were only slightly higher at
the uranium mills. The reduction in the
number of nonfatal injuries resulted in a
distinct improvement in the frequency
rate at mills in 1967. No fatalities have
been reported in milling operations since
1964. The injury-severity rate for 1967
fell to 342 days lost per million man-
hours.

The injury-frequency rate at miscel-
laneous metal (molybdenum, titanium,
mercury, bauxite, etc.) mines was im-
proved sharply in 1967, owing to the
lower number of nonfatal injuries. How-
ever, fatalities increased by one to a total
of eight and the resulting injury-severity
rate retrogressed sharply. Injury experi-
ence at mills associated with miscellane-
ous metal mines was improved as the
numbers of injuries and the frequency and
severity rates were lower in 1967.

NONFERROUS REDUCTION AND
REFINING PLANTS

The injury-frequency rate at primary
nonferrous smelting, reducing, and refin-
ing plants was improved moderately in
1967 owing to the lower total of nonfatal
injuries. There were nine fatalities in
1967, the same as in the preceding year.
However, the severity rate of injuries was
moderately less favorable in 1967 because
of the reduction in overall operating ac-
tivity.

The frequency rate of injuries was im-
proved only at zinc and miscellaneous
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metal smelters in 1967 and was less fa-
vorable at copper, lead, and aluminum
smelters and refineries. Primarily owing
to improved fatality experience, the se-
verity rates of injuries at copper and lead
plants were improved substantially. Fatal-
ity experience worsened at zinc, alumi-
num, and miscellaneous metal plants in
1967 and the severity rate of injuries in
these groups was less favorable than in
1966.

Operating activity, as measured by
man-hours worked, was sharply curtailed
at copper and lead smelters and refineries
because of the work stoppages in the last
half of 1967. Activity at zinc plants was
virtually unchanged from 1966 levels, but
at aluminum and miscellaneous metal
smelters and refineries operating activity
was moderately increased over 1966 figures.

NONMETAL (EXCEPT STONE) MINES
AND MILLS

The frequency rate of injuries at both
nonmetal mines and mills was less favor-
able than in 1966. The number of non-
fatal injuries was slightly lower, but these
decreases were more than compensated for
by the declines in man-hours of work-
time at both mines and mills. There were
17 fatalities at mines and 13 at mills in
1967 compared with 16 and 11, respec-
tively, in 1966. However, the injury-
severity rate at mines was slightly im-
proved and at mills was virtually
unchanged from 1966.

Injury experience at clay-shale mines
was improved in 1967 and both the fre-
quency and severity rates of injuries were
lower than in 1966. However, at clay-
shale mills the total of six fatalities was
double that of 1966, and the injury-sever-
ity rate was less favorable. The safety
records at mines and mills in the gypsum
industry were improved in both the fre-
quency and severity rates. Nonfatal in-
juries at mines in 1967 were less than
half the number reported the preceding
year. One fatal injury occurred in 1967 at
a gypsum mine, but there were no fatal
accidents at gypsum mills.

At phosphate-rock mines and mills, the
general measures of injury experience
were improved in all instances except the
injury-frequency rate at mines which was
less favorable than in 1966. There were
four fatalities at phosphate-rock opera-
tions in 1967 compared with eight the
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preceding year. At potash mines, both the
frequency and severity rates of injuries
were improved appreciably in 1967.
However, at potash plants the totals of
two fatal and 50 nonfatal injuries re-
sulted in worsened frequency and severity
rates.

The number of nonfatal injuries in-
creased sharply at salt mines and resulted
in a virtual doubling of the injury-fre-
quency rate in 1967. There was a slight
improvement shown in the severity rate
compared with 1966. At salt mills, the
injury-frequency rate was only slightly
higher than in 1966. However, the se-
verity rate in 1967 was only about one-
fourth that of 1966 due to the absence of
fatalities in the current year compared
with two reported for the preceding year.

Injury experience at sulfur mines retro-
gressed in 1967 for which two fatalities
were reported. The injury-frequency rate
was slightly higher and the severity rate
sharply higher than in the 1966 record of
sulfur mines.

Injury frequency was improved at both
mines and mills producing miscellaneous
nonmetals (barite, boron minerals, feld-
spar, fluorspar, magunesite, mica, talc, and
other nonmetals n.e.c.). This improve-
ment resulted from a reduced number of
nonfatal injuries in 1967. However, the
number of fatalities was increased to a
total of eight at mines and mills. This
less favorable fatality experience resulted
in markedly higher injury-severity rates
at both mines and mills in 1967.

STONE QUARRIES AND MILLS

The overall safety record at stone
quarries and mills was improved in 1967.
Fatalities totaled 45 or six less than in
1966 and the number of nonfatal injuries
was reduced by more than 300 to 3,260.
The injury-frequency and injury-severity
rates were substantially below those of
1966.

At cement quarries and mills, the
injury-frequency rate showed virtually no
change from the 1966 level. The severity
rate was lowered appreciably, owing to
the lower number of fatalities in 1967.

In the lime, limestone, marble, sand-
stone, and miscellaneous stone industries,
both the frequency and severity rates of
injuries were improved, largely by reduc-
tions in the numbers of injuries in each

of the industries.
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At granite quarries, there was a slight
increase in the injury-frequency rate.
However, the severity rate for this indus-
try was improved in 1967 although there
were three fatalities compared with two
in 1966. The safety records for both the
slate and traprock industries worsened in
1967. Increased numbers of fatal and
nonfatal injuries in the slate industry re-
sulted in higher frequency and severity
rates in 1967. At traprock operations, the
injury-frequency rate was changed only
slightly from 1966 but, because of three
additional fatalities in 1967, the injury-
severity rate was appreciably higher.

SAND AND GRAVEL OPERATIONS

The safety record of sand and gravel
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operations in 1967 was changed only
slightly from that of 1966. There were
fewer fatal and nonfatal injuries in 1967,
but this resulted largely from the reduced
rate of operating activity as gaged from
the man-hours worked. As a result, the
injury-frequency rate improved slightly
from 1966. However, the injury-severity
rate was less favorable than in 1966.

SLAG (IRON-BLAST-FURNACE) OPERATIONS

Injury experience at slag operations in
1967 was not favorable. As the number of
injuries increased sharply, the frequency
rate was well above that in 1966. There
were three fatalities in 1967, and as a
result, the severity rate was advanced ap-
proximately eightfold.

MINERAL FUELS

The overall safety record of the min-
eral-fuels industries was virtually un-
changed from 1966. The fatality experi-
ence was improved slightly in that the
317 reported cases occurred at a fre-
quency rate of 0.26 in 1967, compared
with 340 cases at a rate of 0.27 in 1966.
The frequency of nonfatal injuries in
1967 was 15.67 compared with 15.64 in
1966.

COAL MINES

Injury experience (fatal and nonfatal)
of the coal-mining industry was improved
in 1967. The frequency rate of 42.12 in-
juries per million man-hours of exposure
was 4 percent lower than in 1966 and the
severity rate (7,204 days lost per million
man-hours) decreased 7 percent.

The fatality count of 220 was 13 lower
than in 1966 and was the lowest annual
total in recorded history. The year 1967
was the sixth in statistical history in
which no major disasters occurred in the
Nation’s coal-mining industry. The five
preceding years were 1949, 1950, 1955,
1956, and 1964.

Nonfatal injuries totaled 10,164 in
1967, a decrease of 3 percent from 1966
and a record low annual figure in com-
plete records back to 1930 when nearly
100,000 nonfatal injuries occurred at coal
mines.

The average number of men working
on active days was 144,350, or 1 percent

fewer than in 1966. However, the mines
were active an average of 4 days more
for a total of 216 days in 1967. As a re-
sult, aggregate worktime of 246.5 million
man-hours was 1 percent above the 1966
total.

Employment and injury statistics for
1967 are based on final data for anthra-
cite mines and preliminary data for bi-
tuminous-coal and lignite mines.

Bituminous-Coal and Lignite Mines.—
According to preliminary data, the safety
record of bituminous-coal and lignite
mines continued to improve in 1967. The
combined (fatal and nonfatal) frequency
rate of 41.71 injuries per million man-
hours of exposure was 3 percent lower
than in 1966 and the severity rate of
7,293 days lost per million man-hours
decreased 8 percent.

In all, 211 men were killed in bitumi-
nous-coal and lignite mines during 1967
at the frequency rate of 0.90 per million
man-hours of exposure. This rate was only
slightly above the all-time low of 0.89 in
1953. Of the total fatalities, 165 occurred
underground, 12 at surface operations, 21
in strip mines, two in auger mines, and 11
in mechanical-coal cleaning plants. In
underground  workings, the principal
causes of fatalities (falls of roof or face
and haulage) declined in 1967. Deaths
from falls of roof or face dropped 15 per-
cent from 110 in 1966 to 94 in 1967 and
fatal haulage accidents decreased 28 per-
cent from 40 in 1966 to 29 in 1967.
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The 1967 frequency rate of 40.81 for
nonfatal injuries represented a 2-percent
improvement over that of 1966. It was
the second lowest annual rate, bettered
only by that of 39.15 in 1959.

Employment increased slightly to a
total of 136,600 in 1967. The average
number of active days increased from 213
in 1966 to 216 in 1967. Man-hours of
worktime increased 2 percent which re-
sulted in a workyear of 1,714 hours per
man—22 more than in 1966.

Anthracite.—Injuries in the anthracite
industry in 1967 decreased in frequency
of occurrence but their severity rate was
higher. The frequency rate of 50.00 per
million man-hours was 18 percent lower
than in 1966 but the severity rate of 5511
increased 23 percent, owing to the larger
number of fatalities.

Fatal injuries totaled nine, or three
more than in 1966. Deaths occurred at
the rate of 0.73 per million man-hours in
1967 compared with 0.44 in 1966. Eight
of the deaths in 1967 occurred in under-
ground workings and one at a strip mine.
Of the underground fatalities, seven were
caused by falls of roof or face compared
with five in 1966. Two deaths resulted
from machinery accidents—one under-
ground and one at a stripping operation.

A total of 609 nonfatal injuries oc-
curred in 1967 at the rate of 49.27 per
million man-hours worked. Compared
with similar data for 1966, nonfatal in-
juries decreased 27 percent in number
and 19 percent in frequency.

Employment at Pennsylvania anthracite
mines continued to decline in 1967. An
average daily working force of 7,750 men
worked 219 days, accumulating 12.4 mil-
lion man-hours. This was a 17 percent
decline in the average number of men
working daily and a 10-percent drop in
the total man-hours when compared with
1966. The men worked 16 more days
than in 1966 and averaged 1,595 hours
each per year—124 more than the aver-
age per man last year.

COKE OPERATIONS

Injury experience in the coking indus-
try worsened appreciably at both slot- and
beehive-oven plants. There were nine
fatal and 226 nonfatal injuries, respec-
tively, six and 35 more injuries than in
1966. As a result, the frequency rate of all
injuries advanced to 6.03 per million
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man-hours and the severity rate to 1,602
days lost per million man-hours. Operat-
ing activity was lower in 1967 as indi-
cated by the 4-percent decline in man-
hours worked.

Slot Ovens.—Five fatalities, two more
than in the preceding year, and 201 non-
fatal disabilities occurred at slot-oven
plants. The frequency rate of all injuries,
5.34 per million man-hours, was 35 per-
cent higher than in 1966. Likewise, the
severity rate retrogressed to 963 days lost
per million man-hours compared with 658
in 1966. Man-hours worked in 1967 were
3 percent less than in the preceding year.

Beehive Ovens.—Four fatalities were
reported at beehive plants, the first since
1962. There were fewer nonfatal injuries
in 1967 but, because of the greatly re-
duced worktime, the frequency rate of
all injuries was nearly double that of
1966. The injury-severity rate in 1967
advanced to 67,561 days lost per million
man-hours.

OIL AND GAS OPERATICNS

Injury experience in the oil and gas
industry was slightly better during 1967
than in 1966. However, the measures of
experience fluctuated from item to item.
The total number of injuries in the indus-
try increased less than 1 percent, which,
coupled with a 2 percent decrease in
worktime, resulted in a 2 percent increase
in the combined injury-frequency rate to
9.44 injuries per million man-hours
worked. The disabling injury-severity rate
of 981 days lost per million man-hours of
exposure in 1967 was 7 percent below the
similar rate for 1966 principally because
of a 15-percent decrease in the number of
fatalities reported.

PEAT

Injury experience at operations extract-
ing and processing peat during 1967 de-
teriorated drastically. Although no fatal
accidents occurred during 1967, all other
measures of experience were much less
favorable than in 1966. The number of
injuries increased 50 percent and the rate
of occurrence increased 54 percent to
19.11 per million man-hours worked. The
disabling injury-severity rate in 1967 was
733 days lost per million man-hours, 97
percent higher than in the previous year.

Peat plants operated an average of 187
days during 1967, 2 percent more than in
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1966. Employment and man-hours de-
creased 3 to 2 percent, respectively.

NATIVE ASPHALT

A total of 33 disabling work injuries
occurred. at native asphalt plants during
1967 at a frequency of 40.21 per miliion
man-hours, representing increases of 13
percent in number and 1 percent in the

rate of occurrence. No fatalities were re-
ported during 1967, for the first time since
1962, therefore, the disabling injury-
severity rate declined 62 percent, from
7,872 in 1966 to 2,985 in 1967.

Employment and man-hours increased
7 and 2 percent, respectively, while the
average number of days active declined 6
percent.

Table 1.—Employment and injury experience at metal mines in the United States
by industry groups

Man- Man- Number of Injury rates per
Average Average days hours injuries million man-hours
Industry and year men working days worked worked
daily active (thou-~ (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency verity
14,547 297 4,326 34,611 14 908 26.64 4,199
15,820 288 4,549 36,323 13 1,034 28.82 3,468
16,880 298 5,033 40,285 19 896 22.71 4,348
16,278 317 5,164 41,323 23 976 24.18 4,856
NA NA 3,748 29,985 18 660 22.58 5,352
4,823 210 1,015 8,162 6 265 33.20 6,405
4,312 228 7,885 4 208 26.89 3,956
4,074 241 982 7,896 4 264 33.94 5,970
3,847 236 907 7,254 10 305 43.42 9,846
3,600 237 855 6,845 265 39.60 10,022
183,353 251 3,357 27,079 10 402 15.21 3,339
14,189 258 3,659 29,443 12 452 15.76 3,309
14,439 273 3,942 31,752 5 510 16.22 1,727
14,056 277 3,898 31,360 13 553 18.05 3,526
12,800 282 3,600 28,860 11 480 16.94 2,846
7,443 234 1,738 13,901 6 961 69.56 5,076
8,158 260 2,118 16,969 19 1,038 62.19 10,113
8,805 259 2,279 18,240 17 1,089 60.64 8,128
8,692 261 2,273 18,212 15 1,096 61.00 8,108
7,800 252 1,962 15,725 15 915 59.01 8,563
5,086 199 1,011 8,163 4 348 43.12 4,531
4,772 203 7,833 4 349 45.07 6,401
3,654 211 771 6,205 10 282 47.06 12,144
3,604 204 735 5,945 7 210 36.50 8,845
3,700 223 834 6,750 5 310 46.95 7,139
2,592 251 650 5,196 1 191 36.95 2,613
2,514 286 718 5,750 3 185 32.69 4,755
3,568 276 987 7,898 3 251 32.16 2,467
3,443 281 967 7,762 7 295 38.91 7,555
3,300 285 933 7,460 8 245 33.91 8,607
47,844 258 12,096 97,111 41 3,075 32.09 4,212
49,765 261 12,996 104,204 55 3,266 31.87 4,833
51,420 272 13,994 112,277 58 3,292 29.84 4,704
49,920 279 13,944 111,857 75 3,435 31,38 5,736
NA 11,926 95,575 65 2,870 30.70 5,838

» Preliminary. NA Not available.

1 Data may not add to totals shown because of rounding.
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Table 2.—Employment and injury experience at metal mills in the United States
by industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity
4,839 320 1,550 12,402 1 91 7.42 1,545
, 316 1,600 12,800 1 89 7.03 883
5,190 335 1,737 13,897 ____.. 90 6.48 364
5,369 344 1,847 14,765 ______ 75 5.08 394
NA 1,876 11,010 3 110 10.44 2,077
335 263 88 708 ______ 25 35.31 768
318 282 90 716 __.____ 13 18.14 361
388 258 100 798 ______ 24 30.09 563
406 287 117 934 1 31 34.26 8,479
300 283 98 785 ______ 25 29.26 4,877
4,856 287 1,392 11,189 ______ 65 5.81 283
5,534 293 1,622 12,944 1 103 8.03 719
6,334 288 1,823 14,651 1 121 8.33 718
6,293 299 1,881 15,090 3 117 7.95 1,615
6,100 305 1,875 15,080 1 150 9.98 1,049
1,356 229 310 2,484 2 65 26.97 7,093
1,285 267 343 2,731 1 46 17.21 2,883
1,271 278 353 2,825 2 76 27.61 5,061
1,449 268 389 3,104 ______ 7 24.81 2,290
1,400 251 354 2,835 1 80 27.86 3,430
1,796 275 494 3,988 ______ 5 18.81 404
1,441 300 432 3,560 1 59 16.85 2,142
1,248 313 391 3,112 ______ 71 22.81 1,713
1,420 297 422 3,398 ______ 69 20.31 1,291
1,500 281 427 3,420 _____. 55 16.38
4,834 339 1,638 13,103 2 89 6.94 1,134
4,735 329 1,560 12,492 1 96 7.77 873
5,053 331 1,671 13,373 ______ 90 6.73 221
5,238 325 1,701 13,760 3 206 15.19 2,192
5,600 315 1,751 14,010 2 170 12.20 1,177
18,016 304 5,472 43,874 5 410 9.46 1,293
18,375 307 5, 45,243 5 406 9.08 ,045
19,484 312 6,074 48,657 3 472 9.76 793
20,175 315 6,357 51,050 7 575 11.40 1,563
NA 5,881 47,095 7 585 12.61 4

» Preliminary. NA Not available. X
1 Data may not add to totals shown because of rounding.
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Table 3.—Employment and injury experience at primary nonferrous reduction and refinery
plants in the United States, by industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity
10,289 334 3,443 27,579 2 339 12.36 1,020
10,495 323 3,385 27,106 1 355 13.13 75
10,875 334 3,635 29,060 3 314 10.91 1,257
10,411 335 3,486 27,179 5 362 13.21 1,673
10,800 226 2,434 19,470 2 260 13.46 1,219
2,581 277 715 5,720 1 61 10.84 2,057
2,327 321 746 6,002 1 67 11.33 2,353
2,326 301 701 5,608 1 74 13.37 2,897
2,508 317 795 6,360 3 105 16.98 3,392
2,000 289 587 4,680 ______ 110 23.51 1,546
6,108 346 2,114 16,909 3 261 15.61 1,498
6,848 334 2,284 18,064 3 314 17.55 1,622
7,128 340 2,426 18,971 4 284 15.18 1,897
7,086 330 2,337 18,432 1 338 18.39 895
7,300 316 2,304 18,425 5 290 15.96 2,493
14,036 358 5,022 40,179 ______ 269 6.70 389
15,794 334 5,278 42,917 3 242 5.71 790
19,582 343 6,712 52,048 3 278 5.40 629
18,872 348 6,393 50,986 ______ 228 4.47 368
19,500 346 6,753 53,965 1 245 4.56 463
1,428 312 446 3,633 1 27 7.71 1,888
1,492 312 465 3,719 ______ 21 5.65
1,716 283 485 3,880 1 21 5.67 1,795
2,024 351 711 5,609 ______ 34 5.97 (
2,500 307 761 6,080 1 35 5.59 1,093
34,442 341 11,740 94,020 7 957 10.25 933
36,956 329 12,158 97,807 8 999 10.30 1,005
41,627 335 13,959 109,567 12 971 .8.97 1,173
40,401 340 13,722 109,257 9 1,067 9.85 985
42,100 305 12,839 102,620 9 935 9.22 1,058

» Preliminary. .
1 Data may not add to totals shown because of rounding.
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Table 4.—Employment and injury experience at nonmetal (except stone) mines in the
United States, by industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity
4,651 199 927 7,490 1 192 25.77 1,659
5,450 212 1,156 9,366 7 254 27.87 ,
5,544 220 1,217 9,877 4 291 29.87 4,034
5,776 219 1,266 10,316 2 281 27.43 2,147
5,200 225 1,180 9,590 2 250 26.49 1,975
992 256 254 2,051 1 23 11.70 3,841
1,019 255 260 2,091 ______ 15 7.17
70 255 247 2,001 2 19 10.49 6,439
935 244 228 1,848 ______ 23 12.45 3,743
900 249 222 1,800 1 10 7.23 3,628
2,012 279 561 4,536 3 72 16.53 5,088
2,124 296 629 5,063 2 92 18.57 3,410
2,507 294 738 5,962 2 122 20.80 2,460
3,183 302 960 7,791 5 161 21.31 4,329
3,200 272 865 , 3 160 23.32 3,554
1,723 353 608 4,851 19 206 46.38 24,431
2,022 333 673 5,384 4 171 32.50 6,138
1,753 357 625 5,004 1 192 38.57 4,334
1,934 357 690 5,516 4 209 38.61 ,
1,900 328 627 5,015 3 165 33.09 4,713
1,532 270 414 3,443 3 113 33.69 5,214
1,551 273 423 3,487 1 122 35.27 4,335
1,638 279 457 3,745 3 97 26.70 7,103
1,809 279 504 4,104 2 90 22.42 4,371
1,800 266 470 3,890 2 170 43.68 4,318
1,366 361 493 4,247 1 61 14.60 1,816
1,313 63 476 4,106 ______ 53 12.91 4
1,371 363 497 4,466 2 55 12.76 3,073
1,491 360 537 4,632 ______ 54 11.66 1,985
1,600 365 588 4,700 2 55 11.91 2,924
3,294 223 733 5,921 3 190 32.60 4,117
3,608 223 803 6,479 4 199 31.33 4,993
3,431 242 831 6,706 7 213 32.81 9,127
3,599 234 841 6,796 3 240 35.76 3,810
3,400 235 798 6,440 4 220 35.09 4,724
15,570 256 3,990 32,539 31 857 27.29 6,630
17,087 259 4,420 35,977 1 906 25.68 4,389
17,214 268 4,612 37,761 21 989 26.75 5,048
18,727 268 5,027 41,003 16 1,058 26.19 3,586
18,000 264 4,750 38,430 17 1,030 27.27 3,511

» Preliminary. .
1 Data may not add to totals shown because of rounding.



148 MINERALS YEARBOOK, 1967

Table 5.—Employment and injury experience at nonmetal (except stone) mills in the
United States, by industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-

sands) sands) fatal quency  verity

15,746 250 3,942 31,762 _.____ 881 27.74 836

15,250 261 3,982 32,058 4 1,011 31.66 2,025

14,136 264 3,738 30,116 5 890 29.72 2,047

15,603 270 4,214 34,028 3 1,020 30.06 2,101

15,900 256 4,067 32,730 6 1,005 30.92 2,169

1,615 289 466 14 3.75 294

1,589 278 442 20 5.77 1,804
2,890 283 817 25 3.81

2,589 269 696 21 3.96 1,721
2,200 266 588 15 3.17

2,297 310 712 29 5.26 1,260

2,168 319 690 38 6.89 1,017

2,476 312 773 54 9.36 5,194

1,948 335 653 60 12.03 3,821

2,000 297 607 55 11.54 3,420

1,020 330 337 25 9.65 2,612

1,008 332 333 45 17.25 2,644

1,126 357 402 72 22.40 1,959

1,030 360 371 47 15.84 2,028

1,000 347 344 50 18.54 4,921

4,539 301 1,368 182 16.55 369

4,870 289 1,405 183 16.30 657

3,909 284 1,109 154 17.17 867

3,814 292 1,112 162 18.43 1,787
8,700 283 1,047 155 18.59

20 300 6 1 21.28 553

11 278 8 21 . i i el

10 300 3 2 83.33 83

2 300 1 b L il el .

1967 P ___.______ ®) 250 O] © 500.00 12,500

Miscellaneous:

1963 309 2,621 344 16.38 514

291 2,06 1 283 17.21 1,185

296 1,976 1 286 18.05 1,840

286 2,006 2 254 15.88 1,541

289 1,940 4 240 15.70 2,236

280 9,452 75,944 2 1,476 19.45 589

279 8,914 71,461 6 1,580 22.19 1,550

283 8,819 70,975 10 1,483 21.04 1,987

283 9,052 72,810 11 1,564 21.63 2,030

273 8,593 69,070 13 1,525 22.24 2,034

p Preliminary. 3 . X .

1 Beginning with 1965, includes data on certain mills not reported in prior years.
3 Data may not add to totals shown because of rounding.

3 Less than 50.

4 Less than 500.

5 Less than 2,500.

¢ Less than 8.
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Table 6.—~Employment and injury experience at stone quarries and mills in the United
States, by industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity

Cement: !
1963

@
-
©
N
o
]
N
o
o
o
=3
@
=

326 7,381 59,044
318 7,054 56,485

7

8

0

6

4

234 1,900 15,797 3

236 2,065 17,076 6
243 2,176 18,284 g 409 22.70 2,966

3

3

5

4

6

4

[

246 2,005 16,756
249 1,889 15,795

230 7,603 64,500 29 1,499 23.69 3,958
236 7,482 63,476 34 1,424 22.97 4,468
240 7,904 67,038 21 1,448 21.91 3,182
245 7,434 63,422 30 1,542 24.79 4,385
245 7,610 64,795 26 1,430 22.44 3,333
254 710 5,763 1 168 29.33 3,454
258 671 5,456 ______ 174 31.89 581
249 631 5,165 2 181 35.48 3,303
255 753 6,178 1 213 34.64 2,523
251 725 6,080 .__.__ 190 31.09 1,115
222 1,329 11,096 2 334 30.28 2,844
221 1,197 9,779 4 282 29.24 3,180
227 1,305 10,696 4 278 26.36 3,192
240 1,308 10,895 3

241 1,202 ,995 .. 240 24.22 6
264 335 2,719 ... 103 37.88 1,047
263 369 2,993 1 86 29.07 3,035
262 322 2,630 _.____ 84 31.93 723
266 366 2,975 79 26.89 2,762

186 379 3,046 79 27.25 8,524
199 525 4,200 96 23.10 1,799
220 460 3,811 __.___ 77 20.21 1,416
211 398 ,216 1 78 24.56 2,528
217 393 3,175 1 65 20.47 ,

256 23,553 193,685 61 3,468 18.22 2,913
260 22,873 188,000 61 3,367 18.23 2,761
263 23,535 194,000 48 3,305 17.28 2,330
269 23,113 190,787 51 3,583 19.05 2,852
266 22,434 185,260 45 3,260 17.83 2,286

? Preliminary. . .
1 Includes burning or caleining and other mill operations.
1 Data may not add to totals shown because of rounding.
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Table 7.—Employment and injury experience at sand and gravel plants in the United States

Man- Man- Number of Injury rates per
Average Average days hours injuries million man-hours
Year men working  days worked worked

daily active (thou- (thou- Fatal Non- Fre- Se-

sands) sands) fatal quency  verity
52,804 216 11,400 95,786 33 1,894 20.12 3,095
55,886 217 12,129 100,891 34 1,957 19.73 3,237
54,159 221 11,947 100,083 40 1,870 19.08 3,214
55,344 225 12,459 104,971 35 2,098 20.32 2,901
52,300 216 11,273 96,445 32 1,910 20.11 2,931

» Preliminary.

Table 8.—~Employment and injury experience at slag (iron-blast-furnace) plants in the
United States

Man- Man- Number of Injury rates per
Average Average days hours injuries million man-hours
Year men working  days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity
1,421 252 358 2,867 2 35 12.90 4,562-
1,472 264 389 3,107 1 53 17.38 3,895
1,537 277 425 3,415 1 50 14.93 3,173
1,472 27T 407 3,332 ______ 44 13.20 709
1,721 255 439 3,539 3 53 15.82 5,762

Table 9.—Employment and injury experience at coal mines in the United States, by
industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
aily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal queucy verity
Bituminous coal and
lignite mines:
143,628 204 29,289 232,136 252 9,838 43.47 8,834
137,617 212 29,200 232,037 218 9,728 42.86 8,312
137,602 213 29,242 232,613 251 10,071 44.37 9,243
135,952 213 28,928 230,087 227 9,617 42.78 7,900
136,600 216 29,484 234,150 211 9,555 41.71 7,293
13,498 216 2,912 21,048 32 1,295 63.05 12,367
13,144 214 2,812 20,368 24 1,342 67.07 9,650
11,132 204 2,271 16,375 8 1,067 65.65 4,936
9,292 203 1,883 13,672 6 829 61.07 4,477
7,750 219 1,701 12,359 9 609 50..00 5,511
157,126 205 32,200 253,185 284 11,133 45.09 9,128
150,761 212 32,012 252,405 242 11,070 44.82 8,420
148,734 212 31,513 248,988 259 11,138 45.77 8,960
145,244 212 30,811 243,759 233 10,446 43.81 7,708
144,350 216 31,185 246,509 220 10,164 42.12 7,204

p Preliminary. 3
1 Data may not add to totals shown because of rounding.
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Table 10.—Employment and injury experience at coke ovens in the United States, by
industry groups

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Industry and year menworking days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity

Slot ovens:

1963 356 4,524 36,192 7 190 5.44 NA
362 4,713 37,675 1 164 4.38 703
357 4,998 39,984 7 192 4.98 1,816
363 4,983 39,909 3 155 3.96
360 4,821 38,583 5 201 5.34 963
209 73 567 23 40.57 NA
220 94 743 40 53.83 5,457
222 115 885 36 40.68 1,318
236 111 821 36 43.82 .
179 52 374 25 77.61 67,561
352 4,596 36,759 213 5.98 NA
357 4,807 38,418 204 5.34 T95
352 5,113 40,869 228 5.75 1,805
358 5,094 40,730 191 4.76 666
356 4,873 38,956 226 6.03 1,602

NA Not available.
1 Data may not add to totals shown because of rounding.

Table 11.—Employment and injury experience of the oil industry (all activities) and the
natural gas industry (excluding distribution activities) in the United States

Man-hours Number of injuries Injury rates per million
Year Average men worked man-hours
working daily (thousands)
Fatal Nonfatal Frequency Severity
461,021 974,877 93 9,125 9.46 1,040
427,697 910, 525 109 8,551 9.51 1,172
436,935 931,645 78 8,963 9.70 934
451,747 954, 527 103 8,724 9.25 1,050
445,562 938,946 88 8,776 9.44 981

Table 12.—Employment and injury experience in the peat industry in the United States

Man- Man- Number of Injury rates per
Average  Average days hours injuries million man-hours
Year men working  days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-

sands) sands) fatal quency verity
674 163 110 957 ... 11 11.49 510
781 170 133 1,122 ______ 24 21.39 1,851
623 150 94 84 ____._ 13 16.57 593
523 184 96 804 ______ 10 12.44 373
506 187 95 85 ... 15 19.11 733

Table 13.—Employment and injury experience in the native asphalt industry (bituminous
limestone, bituminous sandstone, and gilsonite mines and mills) in the United States

Man- Man- Number of Injury rates per
Average Average days hours injuries million man-hours
Year men working. days worked worked
daily active (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency verity
417 260 108 873 2 35 42.41 14,576
369 256 94 762 2 30 41.97 16,701
427 253 108 874 1 26 30.90 8,335
368 270 99 806 1







Abrasive Materials

By James D. Cooper*

Domestic production of natural abrasive
materials rose slightly in total quantity,
with tripoli accounting for all of the in-
crease thereby compensating for the slight
to moderate decreases in output of the
other types. The nonabrasive uses of trip-
oli were responsible for the significant in-
crease in output. After five successive an-
nual increases, ranging from 9 to 17 per-
cent, the value of 1967 natural abrasives
output declined 5 percent from the 1966
record high. Crude, artificial abrasives pro-
duction in Canada and the United States
declined 9 percent in volume and 3 percent

in value. Metallic abrasives declined very
slightly in quantity but increased 5 per-
cent in value over the 1966 figures. Ship-
ments of manufactured abrasive products
—grinding wheels, coated abrasives, and
abrasive grain—declined slightly in 1967.
General Electric Co. completed the in-
stallation of production equipment for
making industrial diamond grit in a newly
acquired plant at Worthington, Ohio, and
E. I. du Pont de Nemours & Co., Inc.,
started commercial production of micron-
size industrial diamond by a patented
explosive process.

Table 1.—Salient abrasive statistics in the United States

Kind 1963 1964 1965 1966 1967
Natural abrasives (domestic) sold or used by producers:
Tripoli_ - - oo shorttons_. 66,635 64,613 71,138 66,163 70,984
Value_ . __.___________ $266 $26: $381 $328 $377
Special silica-stone products 2,693 3,186 3,603 3,806 2,701
Value. $255 $292 $43 $515 $574
Garnet._ . 14,626 16,123 19,330 21,952 20,494
Value $1,412 $1,622 $1,717 $2,092 $1,849
Emery.___ 6,732 9,21. 10,720 11,102 w
Value $119 $172 $204 $210 W
Artificial abrasives 2. 402,823 459,169 524,305 607,508 552,812
Value. _ .. $56,523 $63,370 $73,102 $82,794 ,405
Foreign trade (natural and artificial abrasives):
Exports (value) ._________________. thousands_. $35,774 $438,455 $50,418 $51,753 $50,896
Reexports (value) _______.______._____:_.do_._. $12,918 $17,142 $13,750 $13,143 17,239
Imports for consumption (value)._____.__ do___. $77,500 $89,299 $89,332 $110,650 $100,410

W Withheld to avoid disclosing individual company confidential data.
1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, whetstones, and value of millstones

(19683).

2 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of metallic

abrasives (United States).

Foreign Trade.—Net imports of abra-
sive materials declined by $13.5 million
in 1967, owing in large part to significantly
decreased imports and increased exporta-
tion of industrial diamond. However,
sharply reduced shipments of crude fused
aluminum oxide and silicon carbide from
Canada also had a significant effect on the

net reduction. The only major abrasive
product running counter to the trend was
coated abrasives, with net exportation in
1967 declining $1.9 million from the
preceding year.

1 Commodity specialist, Division of Mineral

Studies.
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Table 2.—U.S. exports of abrasive materials, by kinds

1966 1967

Kind Quantity Value Quantity Value
(thou- (thou- (thou- (thou-
(sands sands) sands) sands)

Natural abrasives:
Dust and powder of precious or semiprecious stones, in-
cludmg dlamond dust and powder____________ carats._. 2,408 $6,815 4,817 $12,526
Crushingbort______________________ 58 325 18 210
Industnal dlamond ____________________________ do 1,097 4,470 . 148 924
Emery, natural corundum, and other natural abraslves,
Conece.oil_ e e el pounds__ 32,763 2,006 28,000 1,935
Manufactured abrasives: .
Artificial corundv (fused luminum oxnde) ______ do____ 36,572 5,122 39,128 5,633
Silicon carbide, erude or in grains - 17,906 3,444 12,924 2,680
Carbide abrasives, n.e.c________________._______ 1,884 1,855 1,930 1,881
Grinding and polishing wheels and stones: .
Diamonds 436 3,331 429 2,946
Pulpstone 4,371 1,236 4,116 1,215
Hand polishing stones, whetstones, oilstones, hones, .
and similarstones________________...__ pounds._ _ 611 832 918 928
‘Wheels and stones, n.e.c._._________________ do 4,391 6,818 3,628 6,333
Abrasive paper and cloth, coated with natural or artificial .
 abrasive materials_________ .~ ______________ reams. _ 378 11,021 321 9,290
Coated abrasives, n. NA 252 NA 138
Metallic abrasives 41,877 4,226 44,118 4,257
Total . i ... XX 51,753 XX 50,896
NA Not available. XX Not applicable.
Table 3.—U.S. reexports of abrasive materials, by kinds
; 1966 1967
Kind Quantity  Value Quantity Value
(thou- (thou- (thou- (thou-

sands) sands) sands) sands)

Natural abrasives:
Dust and powder of precious or semiprecious stones, mcludmg, .
diamond dust and powder ...................... 208 $742 238 $807
Crushing bort_______.._._______________ 99 812 192 1,855
Diamond suitable only for industrial use o 1,692 11,561 2,271 15,016
Emery, natural corundum, and other natural abrasives, n.e.c.

pounds__ 21 6 22 4
Manufactured abrasives: ) '
Carbide abrasives, n.e.c.__________________________ do_._._ 1 2 7 7
Grinding and polishing wheels and stones:
Diamond___________________________________ ) 2 (O] 6
Wheels and stones, n.e.c - 1 ’ 6 2 12
Pulpstones__________________________________ do_._. ___...  ______ 1 2
Hand polishing stones, whetstones, oilstones, hones, “and
similar stones____________________________ pounds__ 1 1 2 3
Abrasive paper and cloth, coated with natural or artificial
abrasive materials_____________________________ o e ool Q)] 6
Coated abrasives, n.e.c.___ NA 9 NA 8
Metallicabrasives______________________________ 4 2 18 13
Total . ___ ... - XX 13,143 XX 17,239

NA Not available. XX Not apphcable.
1 Less than 14 unit.
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Table 4.—U.S. imports for consumption of abrasive materials (natural and artificial),
by kinds
1966 1967
Kind Quantity Value Quantity  Value
(thou- (thou- (thou- (thou-
sands) 3a) e 'y
Corundun, crude or erushed . _________.__________ short tons__ 3 $57 2 $59
Emery, flint, rottenstone, and tripoli, crude or
short tons__ 39 37 16 463
Silicon carbide, ecrude___ . ____ ... _________ d 103 12,482 89 10,925
Aluminum oxide, crude_______ - 183 19,441 151 16,446
Other crude artificial abrasives, 5 25 566
Abrasives, ground, grams, pulverized, or refined:
Silicon carbide____ 1 ________ . ________________ do____ 2 497 3 444
Aluminum oxide . _________________..________ do_ 10 1,867 7 1,552
Emery, corundum, flint, garnet, and other, including arti-
ficial abrasives_ - ___________________ short tons. _ O] 92 (O] 174
Papers, cloths, and other materials wholly or partly coated with
natural or artificial abrasives._. ... - .._____ (€] 4,159 (@] 4,292
Hones, whetstones, oilstones, and polishing stones_.._number_.. r353 83 79
Abrasive wheels and millstones: ’
Burrstones, manufactured or bound up into millstones :
short tons__ 1 10 .
Solid natural stone wheels_ ... __________ number. _ 1 8 4 13
Diamond 56 213 67 242
Other. . . e ® 561 ® 752
Articles not especially provided for:
Emery orgarnet_ __ - e * 17 (] 7
Natural corundum or artificial abrasive materials_ - (0] 101 » 211
Other . e O] 49 [©) 65
Grit, shot, and sand of iron and steel_____________ short tons__ 2 325 2 332
Diamonds:
Diamond dies_ - ________________________.___. number.__ 10 216 10 229
Crushing bort____________ __carats.. 3,336 8,079 4,255 10,065
Other industrial diamond._. ..do____ 17,410 39,931 6,043 385,657
Miners’ diamond______.__. _.do____ 759 4,191 731 4,213
Dust and powder_.____ o do.... 17,064 16,909 6,073 13,624
Total o oo o e XX 110,650 XX 100,410
r Revised. XX Not applicable.
1 Less than 14 unit.
2 Quantity not reported.
TRIPOLI®
Tripoli output increased slightly in Producers in 1967 were Caddo Minerals
1967, in response to increased demand Co., Inc., Pike County, Ark.; Illinois Min-

for use in fillers and other nonabrasive
products. The quantity sold for abrasive
uses declined about 2 percent in quantity
but increased 2 percent in value. Pro-
duction in 1967 was from four States:
Arkansas, Illinois, Oklahoma, and Pennsyl-
vania. Essentially all of the Arkansas and
Oklahoma material was sold or used for
abrasives, but significant quantities of
the amorphous silica from Illinois and
rottenstone from Pennsylvania went into
filler and other uses.

erals Co. and Tamms Industries Co., both
in Alexander County, Ill.; The American
Tripoli Division of The Carborundum
Co., Ottawa County, Okla.; and Keystone
Filler & Manufacturing Co. and Penn
Paint & Filler Co., both in Lycom’ng
County, Pa.

2 This section includes data for Tripoli from
the Missouri-Oklahoma and kansas fields,
amorphous or soft silica from Alabamsz and
southern Illinois, and rottenstone from Penn-
sylvania. Although they differ in some respects,
all are fine-grained, porous silica materials.
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Table 5.—Processed tripoli ! sold or used by producers in the United States, by uses 2

Kind 1963 1964 1965 1966 1967
___________________________ short tons__ 38,979 42,371 48,935 45,785 44,961
--thousands__ $1,645 1,831 2,025 1,880 1,916
--short tons__ 10,145 10,865 11,011 10,581 11,240
-thousands._ _ $276 295 296 285 354
_____________ short tons__ 5,619 5,253 4,830 4,491 4,797
........... thousands__ $197 169 142 133 143
........... short tons__ 54,743 58,489 64,776 60,857 60,998
.......................... thousands_. $2,118 2,295 2,463 2,298 2,418

! Includes amorphous silica and Pennsylvania rottenstone.
2 Partly estimated.

Prices quoted in Metals Week for December 25, 1967, for tripoli and amorphous
silica were as follows:

Tripoli, per pound, paper bags, 30-ton carload lots, f.o.b. Missouri:

Once ground through 40 mesh, rose or cream ...... e ttebadeeae e, 2% ¢
Double ground through 40 mesh, rose or cream ...................... 2% ¢
Air floated through 200 mesh ............ G e seesesestuencacnansnnns 3¢
Amorphous silica, per ton, bags, f.0.b. mine or mill:

90-95 percent through 325 mesh ..........cooouuineinnnninnn. ... $27
96-98 percent through 325 mesh ..... Ceraiees ettt 27
98-99.4 percent through 325 mesh ...........o0viuennininnnnnan.... 28
99.5 percent through 325 mesh ......... et 39
99 percent minus 400 mesh ............ ..., 59
99 percent minus 15 microns ...... Ceresessreaeansasieeinean s 65
99 percent minus 10 microns .......... S eseavesiaseiaseennsenan 85

SPECIAL SILICA STONE PRODUCTS

Special silica stone products that were
produced in 1967 included oilstones from
Arkansas, whetstones from Indiana, grind-
ing pebbles from Minnesota and Wiscon-
sin, grindstones from Ohio, and tube-mill
liners from Minnesota. No production of
millstones from North Carolina has been
reported since 1963. Although the total
quantity of output declined by 29 percent
in 1967, production of oilstones and tube-

and tube-mill liners by The Jasper Stone
Co., Rock County, Minn.; grinding pebbles
by Baraboo Quarries, Inc., Sauk County,
Minn. ; and grindstones by Cleveland Quar-
ries Co., Amherst County, Ohio.

Table 6.—Special silica-stone products
sold or used by producers in the
United States 1

mill liners, the higher unit-value items, Year Short tons (th(Y:sl::ds)
rose significantly, resulting in an 11-percent
increase in total value. 1963 . ________ 2,693 $255

In 1967 novaculite for oilstones was pro- %ggg ——————— 3'11533 23%
duced by Norton Pike Division of Norton 1966 3.806 515
Co., Arkansas Abrasives, Inc., and Arkansas 1967____ 2 771177 2,701 574
Oilstone Co., Inc., all in Garland County,
Ark.; whetstones by Hindostan Whetstone ! Includes grinding pebbles, grindstones, oilstones,

Co., Orange County, Ind.; grinding pebbles

tube-mill liners, whetstones, and value of millstones
(1963).

NATURAL SILICATE ABRASIVES

Garnet.—Domestic production of nat-
ural garnet declined by 7 percent in
quantity and 12 percent in value in 1967,
following 6 consecutive years of increasing

output and a record high in 1966. There
were four producers, two in New York
State and two in Idaho. Barton Mines
Corp., the largest producer, mined from a
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large deposit of garnetiferous, metamor-
phosed igneous rock in Warren County,
N.Y., and processed the garnet for use in
coated abrasives, for metal lapping,
and for grinding optical lenses and plate
glass. The Warren County garnet is par-
ticularly suitable for those uses because it
has nearly cubic cleavage. Cabot Corp., the
principal wollastonite - producer in the
United States, recovered garnet as a by-
product in the processing of wollastonite
ore in Essex County, N.Y. The two Idaho
producers, Idaho Garnet Abrasive Co. and
Emerald Creek Garnet Milling Co.,
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produced garnet for sandblasting and other
uses from placer deposits in Benewah
County, Idaho.

Table 7.—Abrasive garnet sold or used by
producers in the United States

Year Short tons Value

‘ thousands)
1963 _ - o oo-- 14,626 $1,412
1964 _ . ... 16,123 1,622
1965 oo 19,330 1,717
1966 . _________ 21,952 2,092
1967 oo 20,494 1,849

NATURAL ALUMINA ABRASIVES

Corundum.—All of the corundum used
in the United States in 1967 was imported
from Southern Rhodesia. American Abra-
sive Co. of Westfield, Mass., the only
domestic firm importing corundum, proc-
essed it into closely sized grain and fine
powders. The principal uses were for lens
grinding and metal lapping. Complete data

on world output in 1967 are not available,
but it was probably in excess of 10,000
tons, with the U.S.S.R. and Southern
Rhodesia accounting for over 90 percent
of the total. India and the Republic of
South Africa were the other producing
countries.

Table 8.—World production of corundum, by countries ! 2

(Short tons)
Country 1963 1964 1965 1966 1967
Indid_ o oo 725 595 530 T 424 338
Rhodesia, Southern________ 5,940 2,870 ¢ 4,630 e 4,630 ¢ 5,000
South Africa, Republic of__ 79 60 344 r 400 351
Total 3 e 6,744 3,525 5,504 5,454 ¢ 5,689

e Estimate. * Revised.

1 Corundum is produced in U.S.S.R. but data on production are not available.

2 Co:;i)siled mostly from data available June 1968.
3 To

Emery.—Three emery producers were
active in 1967, all located in Westchester
County, N.Y. They include the Di Rubbo
American Emery Ore Company operating
the Kingston mine; De Luca Emery Mine,
Inc., producing from the De Luca No. 2
mine; and Peekskill Emery Co., working
the Peekskill mine. Most of the De Luca
material was used as nonskid aggregates
for floors, stairways, highway interchanges,
and airport runways. Emery from the other
producers was used in grinding wheels,
coated abrasive paper and cloth, tumbling
media, and abrasive grains for use in
grinding and polishing. The American
Abrasive Co. and three subsidiary firms

are of listed figures only; no undisclosed data included.

purchased and distributed much of the
domestic emery.

Table 9.—Emery sold or used by producers
in the United States

Value
(thou-
sands)

Year Short tons

$119
172
204
210
w

‘W Withheld to avoid disclosing individual com-
pany confidential data.
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INDUSTRIAL DIAMOND

Imports of industrial diamond continued
at a very high rate in 1967, exceeded only
by ‘the record high achieved in 1966.
Nearly half of the imports came from
Ireland, which in recent years has acquired
a preeminent position with respect to
world distribution of industrial diamond,
and probably ranks second after the
United States as a producer of synthetic
diamond. The producing firm, Synthetic
Diamond Corporation of Ireland, owned
by the De Beers organization, purchased
50 percent interest in two synthetic dia-
mond subsidiaries of the Swedish company
Allminna Svenska Elektriska Aktiebolaget
(ASEA), and sublicensed the Swedish
producer to use General Electric Co.
patents. This move apparently ended a
patent dispute of several years’ duration
between General Electric Co. and ASEA.
Synthetic diamond was produced in Japan
and West Germany by Komatsu Diamond

Table 10.—U.S. imports for consumption of
industrial diamond (excluding
diamond dies)

(Thousand carats and thousand dollars)

Year Quantity Value
1965 . ____ 12,992 $55,678
1966 _________________ 18,569 69,110
1967 . ____ 17,102 63,559

Co., in the Republic of South Africa by a
De Beers subsidiary, and by State-owned
firms in the U.S.S.R. and Czechoslovakia.

E. L. du Pont de Nemours & Co., Inc.,
manufactured and marketed diamond grit
and powders in sizes ranging from 0.5 to
15 microns. The Du Pont diamond,
formed by a patented explosive process,
was cleaned, graded, and marketed at
Gibbstown, N.J. The material was said to
be appreciably different in crystal form
from other manufactured diamond, making
it especially suitable for some lapping and
polishing operations. Prices were competi-
tive with other diamond of the same size
range. Techniques for improvement of
diamond production by the explosive
method were under study, and output of -
larger material was expected by Du Pont
in the future.

Domestic output of synthetic diamond
by General Electric Co. and E. I. du Pont
de Nemours & Co., Inc, was estimated at
8 million carats. In addition, salvage of
diamond from industrial swarf and sludge
was probably about 2.5 million carats,
bringing to 10.5 million carats the domes-
tic contribution to the Nation’s total
estimated requirements of 20.4 million
carats. Domestic output of synthetic dia-
mond was expected to increase appreciably
in future years with the new plant of
General Electric Co. at Worthington, Ohio,
going on stream at yearend.



Table 11.—U.S. imports for consumption of industrial diamond, by countries
(Thousand carats and thousand dollars)

Crushing bort (including all Other industrial diamond
types of bort suitable for (including glazers’ and Miners’ diamond Dust and powder
crushing) engravers’ diamond, unset)
Country
1966 1967 1966 1967 1966 1967 1966 1967
Quan- Value Quan- Value Quai- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value
tity tity. tity tity tity tity tity tity
Argenting. _ - o e e emmn e emman aemooo O] $12 ... ____. O] $1 . . el ..
Australia____________ Uy 2 $9 R . U,
Belgium-Luxembourg _ - 178  $410 83 $228 763 4,361 616 4,039 $44 3 13 448 $948 121 $297
Bermuda.____._______ cm emmme mmmma memm mmmeo memo cmaeo mcmmo —eeoo e e eee mmmom mmee oo 20 48
Brazil _____________ - ©) 5 O] 1 12 148 5 48 8 130 2 18 1 7 (O] 3
British West Africa__ . 3 6 82 497 13 184 . - 1 1 . .
Canada_.________._._._._. - 3 1 4 20 61 278 122 829 12 55 36 210 24 54 180 120
Central African Republic. . - 8 21 11 30 77 1,042 63 1,025 19 40 29 46 ... . . ..
Colombia__ . __ . ol e e e 256 8 _____ ______ e e R
Congo (Kinshasa)___ _.-- 1,164 2,762 850 1,923 451 1,714 832 2,877 4 15 4
France_ . __._.___...._ e, 1 15 1 14 6 35 6
Germany, West. ____ e e e O] 1 17 278 35 343 2 13 ...
hana________._ R 3 T 9 24 817 1,716 878 1,966 o L __
Guyana. _ .. iiiii ieee imie e e e e 1 8 .. ... (1)
Teeland. .. . i e mmcae memm ommom emmoeo ommoo oo 8 47 ____
Ireland 1,503 3,720 2,664 6,239 1,911 5,973 534 1,918 585 3,114 368
Tsrael .. e iee_.. 3 8 . .. 1 15 12 97T ... .. 1
Ttaly e ein eceie meme memeeeme—en e e eemee eeoo- m—ci emee R
Japan__.___.__ ... ___.__._. 1 2 O] O] 549 140 958 O] O] R
Latvia_ L i ccme e mmmmie mmeo i e oo B, R
Liberia_.______ 26 60 _____ ___.__ 9 1 9 .. .. ———-
MadeiraIsland_ ... _________.______ _____ _.._. 4 10 .. .. 1 2 . - R
Malawi__ . il ccmee cmmee mmmeee e e 1 18 .. . . -
Mozambique. .- _ o . . o ammoe e cmmin - 29 ... ... R
Netherlands_ . _ . 118 97 216 2,027 201 1,567 __._. _____ 12
New Guinea_ _ . ________. . el aeeen oo 52 ... ... J R
Nigeria.. .. ... -~ 19 L L el i eemen ool e eeeee e mmme mmmm e el
Portuguese Western Africa, n.e.c___. 56 ___.__ ... 39 156 ... _____. [ P 2 6 __.__
Sierra Leone. oo . oo aica cmmoo oo e aaeoo- 43 811 ____ o ____ ce cmme mmmme emmen e
South Africa, Republic of 568 461 1,116 1,684 8,852 1,907 10,829 64 440 235 1,364 383 849 81
Southern Africa, ne.c.________.___. ____. _.___ 1 . 7 59 ... ... e e mmme e e e
PAIN e mmen emmee emmee mmmee mmen emmee emmeeemmee oo 22 112 . L o e e el
Sweden. . _ ool el e e e 8 o . e S, 174 407 23 46
Switzerland. 14 ... ... 79 786 g 12 ceee —enee e e 26 43 73 146
United Kingdom_ 121 283 5 22 971 9,125 698 4,966 14 81 30 208 524 1,106 489 942
Venezuela. .. ..ocuon- 2 [ 2 7 14 9 14 12 BT e cmie immee meme emmen mmmmea
Weatern Africa, n.e. o 8 14 58 211 810 2,013 411 2,962 (O] 6 44 8 8 16 40
Yugoslavia............. 7y cean meme- cee mmmee e eeiaas 8 19
Other countries. . _...... hemmanmnn  mmmen e emmee eeman 1 4 1 38 (v 2 i aaeea 1 8 () 1
Total ... .. .. ..... I B 386 8,079 4 255 10,0656 7,410 89,981 6,043 35,657 769 4,191 781 4,218 7,084 16,909 6,078 13,624

) Less than )¢ unit.
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Table 12.—World preduction of natural industrial diamond, by countries !
(Thousand carats)
Country 1963 1964 1965 1966 1967
Africa:
Angola__________ . 325 345 277 304 €300
Central Africa Republic. - r 281 221 r 269 270 260
Congo, (Kinshasa) ... ... ______ 14,468 14,457 12,490 12,417 12,890
Congo, (Brazzaville) e23._________.________ ,343 , ,98 r 5,000 5,000
Ghana_________________ .. T2,678 r2,290 r 2,248 2,537 2,283
Guinea e____ . 32 251 51 51 50
Ivory Coast - 117 80 79 74 70
Liberia 2._____ - 508 273 263 212 197
Sierra Leone_______ — 833 878 804 833 ¢ 800
South-West Africa__ - 119 154 r 165 176 €200
Tanzania- . ___________ . ____.__.__.___ 313 326 414 473 494
South Africa, Republic of:
Premier_ _ _______ . _______ 1,565 1,668 1,829 1,975 NA
De Beers Group * 758 759 726 1,169 NA
Other pipe mines_ 36 41 288 306 NA
Alluvial _ ________ . _______ 225 192 154 200 NA
Total South Africa__.._....._...__ r2,579 2,660 2,997 3,650 © 4,900
Total Africa_ ______.___________ r 27,596 r 26,684 r 25,039 r 25,997 27,444
Other Areas:
175 175 150 160
50 68 55 57
(3) 1 ® 1
NA 1 1
r 3,200 r 4,000 r 4,800 5,600
58 r39 43 3
r 30,167 r 29,323 r 31,046 38,295

¢ Estimate. r Revised. NA Not available.

1 Compiled mostly from data available May 1968.
2 Exports.

3 Probable origin, Congo (Kinshasa).

4 Includes some alluvial from De Beers Properties.
@ Less than 4 unit.

» Total is of listed figures only; no undisclosed data i

WORLD REVIEW

Angola.—Diamond output for the first
half of 1967 was 630,927 carats, an in-
crease of 18 percent over production
during the first half of 1966. The ex-
clusive producing company, Companhia de
Diamantes de Angola, was the principal
employer in the country.?

Botswana.—A De Beers subsidiary, Kim-
berlite Searches, Ltd., discovered a
diamond-bearing kimberlite pipe near
Lothlikane, 120 miles west of Francistown.
A year of sampling was to be conducted to
determine the economic potential of the
find.*

Canada.—Kimberlite Mining Corp. ex-
plored for diamond on 30 claims that it
holds in the area of Coral Rapids, Ontario,
near the Abitibi River south of Hudson
Bay.®

Central African Republic.—Two laws
relating to diamond mining and marketing
were passed on March 3, 1967. One

law permits noncitizen collectors to pur-
chase diamond from the native miner for
an annual fee of $2,000 and to then re-
sell it to international buying offices. The
other provides for a 5-percent tax on the
collectors’ sales, to be withheld by the
international buying offices.*

Congo (Kinshasa).—The Government
of the Congo executed agreements with
British  Diamond  Distributors,  Ltd.
(Britmond), Hamilton, Bermuda under
which the firm would purchase all of the
Congo diamond that could be marketed.
A 6.5-percent profit margin was provided
for Britmond, based on selling price.”

Ghana.—Recently installed washing fa-
cilities (1965-66 by Consolidated Afri-

3 Bureau of Mines. Mineral Trade Notes. V.
65, No. 4, April 1968, pp. 6-7.

4 Bureau of Mines. Mmeral Trade Notes. V.
64, No. 10, October 1967, p. 1

5Mmmg Journal (London). V 269, No. 6891,
Sept. 15, 1967, p. 192.

6 Bureau of Mines. Mineral Trade Notes. V.
64, No. 6, June 1967, p. 4.

7 Bureau of Mines. Mineral Trade Notes. V.
64, No. 9, September 1967, pp. 14-19
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can Selection Trust Ltd. resulted in a 10
percent increase in processing capacity that
should assure the company an annual out-
put of well over 2 million carats for many
years. Most of the output of native, inde-
pendent diggers was still being smuggled
out of the country in 1967, because better
prices and firmer currency were available
in Nigerian and Liberian markets.?

Lesotho.—The government of Lesotho
and Rio Tinto Zinc Corp. signed an agree-
ment for prospecting and mining of
diamond near Letseng-La-Terai in north-
eastern Lesotho. The agieement calls for
a 2- or 3-year prospecting period during
which Rio Tinto will spend about $350,-
000 per year if commercial-scale opera-
tions are indicated. A new company is to
be formed to operate the venture. Exports
from Lesotho in 1967 totaled 21,737
carats, of which about 78 percent was in-
dustrial stones and 22 percent was gem
quality material. This compared favorably
with the 1966 figure of 12,505 carats of
73 percent industrial and 27-percent gem
material.® o

Sierra Leone.—Major changes were
made in the diamond mining and market-
ing laws. Penalties for smuggling were
increased, the export duty was raised to
10 percent compared with the 1966 rate
of 7.5 percent, and, a special development
levy was imposed on each dealer. The
agreement between the Government and
the Sierra Leone Selection Trust (SLST)
was revised to increase the taxes and assess
tax liability on a current-year basis rather
than a previous-year basis. Some of SLST’s
territory was released for alluvial mining.
SLST was improving its diamond mining,
transportation and processing facilities to
the extent of $5.5 million.°

South Africa, Republic of.—Prospecting
on a large scale continued in the alluvial
mining areas of Namaqualand and north-
western Cape. The Voorspoed m.ne in the
Orange Free State was being examined to
determine whether it could be reopened
for profitable exploitation. 'i he Voorspoed
is a local enlargement of a kimberlite
dike which has been traced for over 4
miles."!

The Finsch m'ne reached its full,
designed production of 2 million carats
per year early in 1967. The Finsch p.pe
is similar in most 1espects to other dia-
mondiferous pipes being exploited in
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South Africa. However, the diamond is
“refractory”’, that is, does not adhere
readily to grease, and requires special
treatment prior to recovery on grease belts.
Final separation of much of the material
is made with a machine patterned after an
electronic seed sorter. Plans call for opera-
tion of the mine as an open pit until
about 1992, after which mining is to be by
underground methods. The ratio of in-
dustrial—gem-quality diamond is about
3:1,—approximately the same as the
Premier, but higher than that of other
large pipe mines.'

South-West Africa, Territory of.—The
new barge, Pomona, built in' Cape Town
for ocean diamond mining off the South-
West Africa coast by Marine Diamond
Corp. Ltd., was damaged during towing
tests early in 1967 and returned to Cape
Town for redesign and repair of the
dredging structure. When finally commis-
sioned, the Pomona will be the largest
diamond dredge in operation, with ac-
commodations for a crew of 114 and a 10-
berth penthouse for visiting officials.’®

Other diamond firms operating off the
South-West -Africa coast were Eiland
Diamante Beperk, dredging diamondi-
ferous gravel near Luderitz and pumping
the material by pipeline to a land-based,
25-ton-per-hour  treatment plant; and
Tidal Diamonds'S.W.A. (Pty) Ltd., pros-
pecting near Hottentot Bay.™ )

U.S.S.R.—Synthetic diamond particles
3 to 4 millimeters in size have been made
experimentally by the U.S.S.R. Institute of
High Pressure Physics. Further work aimed
at eventual commercial production of the
particles at the Ukrainian Institute for
Synthetic Superhard Materials was under-
way in 1967.%

8 Page 19 of work cited in footnote 7.

9 Bureau of Mines. Mineral Trade Notes. V.
65, No. 2, February 1968, pp. 9-10; v. 65, No.
4, April 1968, p. 7.

10 Mining Journal (London). V. 269, No. €890,
September 1967, pp. 172-173.

Pages 16-18 of work cited in footnote 4.

11 Pages 18-19 of work cited in footnote 4.

12 South African Mining and Engineering
Journal (Johannesburg). R 13-M A Year From
Finsch Diamond Minés. V. 78, pt. 1, No. 3865,
Mar. 3, 1967, pp. 517-522.

13 South African Mining and Engineering
Journal (Johannesburg). Marine Diamond’s New
Vessels. V. 78, Pt. 1, No. 3857, Jan. 6, 1967,
pp. 36-37; Diamond Barge Strikes Trouble. V.
78, Pt. 1, No. 3866, Mar. 10, 1967, p. 563.

14 Pages 20-21 of work cited in footnote 4.

15 Industrial Diamond Review. V. 27, No. 316,
March 1967, p. 118.
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TECHNOLOGY

The manufacturing capacity of synthetic
diamond is increasing and future output
is limited only by demand. Research was
underway, therefore, to develop new equip-
ment, new methods, and improved dia-
mond and diamond-containing products
that could compete to a greater extent
with aluminum oxide and silicon carbide
abrasives, tool steel, and carbides for use
in large-scale machining and grinding
of metals, alloys, cermets, and ceramics.
The diamond manufacturers have shown
that the structure and properties of syn-
thetic diamond can be modified extensively
by a number of methods, including the
type of production process, changes in
pressure and temperature, type of carbon
starting material, type of catalyst, control
of impurity content (particularly nitro-
gen), and various treatments of the dia-
mond after production, the latest and per-
haps most important being metal cladding.

To date, the metal-clad diamond has
been used primarily in resin-band wheels
for wet grinding of tungsten carbide. The
metal coating (usually nickel) adheres
strongly to the bond to prevent pull-out of
the grains. It also causes the diamond to
break down in a manner favorable to
proper grinding, and aids in dissipation of
heat from the diamond-carbide contact. In
wet grinding of tungsten carbide, increases
in efficiency of 40 to 60 percent were
common, with greater efficiency attained
in many cases. When used in volume,
diamond wheels containing metal-clad
diamond dropped their premium from 30
percent to about 5 percent above the
regular prices. It seems that maximum
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efficiency was attained when the metal-
coating material made up about 50 percent
of the weight of the clad grit, and when
the. abrasive-containing section . of = the
wheel was approximately 0.06 inch deep.

Many problems involved with precise
sawing and grinding of enriched uranium
carbide nuclear fuel slugs were solved by
using dry diamond saws and wheels at
slow speeds. Use of a coolant in previous
methods required a lengthy cleaning
process to remove all traces of the coolant
prior to encapsulation of the slugs. In the
dry grinding process, a high-velocity,
vacuum process with water scrubbers re-
moves all of the resultant fine particles.!®

Economically competitive methods of
grinding cast i1on and steel may well be
the next major technological advance for
industrial diamond. Some tests with metal-
clad diamond resulted in a grinding effi-
ciency many times that attained using the
unclad diamond.?’

Laboratory research concerning the use
of electroplated diamond' on bearing sur-
faces showed that greatly reduced wear on
both the plated bearing surface and the
unplated rollers could be attained. It is
suggested for use in precision instruments
and machine tools.’®

Preliminary research on factors affecting
diamond  grinding  unexpectedly  de-
termined that the composition of diamond
wheel hubs has a profound effect on grind-
ing efficiency. Of those tested, fiber-filled
Bakelite performed better than four other
materials, with a grinding efficiency nearly
double that of 66 tungsten carbide when
operating under the most severe testing
conditions.!®

ARTIFICIAL ABRASIVES

In 1967, crude, fused aluminum oxide
abrasive material was produced in the
United States and Canada by six firms,
including one new company, Pyrominerals
Limited, Sydney, Nova Scotia, which is
partly owned by American Abrasive Co.,
Westfield, Mass. Of the total output, 181,-
419 tons was regular grade, and 25,406
tons was white, high-purity material. Out-
put was at 63 percent of rated plant
capacity. Nonabrasive uses, principally
refractories, accounted for 10 percent of
the fused aluminum oxide output.

Silicon carbide was produced by six firms
in the United States and Canada in 1967,

five of which produced material for both
abrasive and nonabrasive uses. The re-
maining firm, Satellite Alloy Corp., pro-
duced exclusively for nonabrasive uses.

16 Grinding and Finishing. Cool Grinding of
“Hoéc;’ Carbide. V. 13, No. 3, March 1967, pp.
27, 82.

17 South  African Mining and Engineering
Journal (Johannesburg). Increased Applications
of Industrial Diamond. V. 78, pt. 1, No. 3870,
Apr. 7, 1967, pp. 798-804.

18 Bakul, V. N., A. A. Sagarda, A. A. Orap,
and Ye L. Prudnikov. Diamond Electroplating
of Bearing Surfaces. Industrial Diamond Re.
;;ew, v. 27, No. 325, December 1967, pp. 533-

5,

19 Iron Age. Diamond Sparks Grinding Tech-
nology. V. 199, No. 13, Mar., 30, 1967, p. 68.



ABRASIVE MATERIALS

Output for the two countries wias at 80
percent of plant capacity. In 1967, 55 per-
cent of the total production of silicon
carbide was destined for abrasives and 45
percent for various other uses, principally
in refractories- and as a silicon source
and deoxidizer for the steel and foundry
industries.

Essentially all of the abrasive aluminum
oxide and silicon carbide produced in
Canada was shipped to the United States
for processing into graded abrasive grains.
Some of the graded grain was subsequently
returned to Canada for manufacturing into
grinding wheels and other abrasive prod-
ucts.
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The quantity of metallic ‘abrasives pro-
duced in the United States fell less than 1
percent below the record high achieved in
1966, but the value in 1967 was 5 percent
above the 1966 figure and a new high for
the industry. Ohio maintained a pre-
eminent position with 37 percent of the
United States total and a production
almost double that of any other State.
Illinois, Indiana, and Pennsylvania to-
gether accounted for 52 percent, and five
other North Central and Northeastern
States accounted for the remaining 11 per-
cent of the 1967 output.

Table 13.—Crude artificial abrasives produced in the United States and Canada

(Thousand short tons and thousand dollars)

Kind 1963 1964 1965 1966 1967
Silicon carbide_ _________________ Quantity . _ 109 132 138 159 142
Value_ oo $15,530 $18,432 $19,963 $21,674 $19,612
Aluminum e (abrasive grade)._Quantity __ 160 17 195 244 207
Value_ . ___ ... 20,936 21,493 24,909 29,981 28,183
Metallic abrasives__ _ __--Quantity__ . 134 156 191 205 204
Value. 20,057 238,445 28,230 31,139 32,610
Total_ __ 03 459 524 608 553
Value__ . 56,523 63,370 73,102 82,794 80,405

1 Figures include material used for refractories and other nonabrasive purposes.

2 Shipments for U.S. plants only.

Table 14.—Production, shipments, and stocks of metallic abrasives in the United States
by products )

Manufactured Sold or used Stocks Annual
Deec. 31 capacity
Year and product Value Value (short (short
Short tons  (thou- Short tons  (thou- tons) tons)
sands) sands)
1966:
Chilled iron shot and grit______ 42,227 $4,128 43,213 $4,748 5,435 218,950
Annealed iron shot and grit___ 46,111 4,828 47,224 5,991 545 196,179
Steel shot and grit_.__.______. 108,964 15,568 110,142 19,645 5,756 144,815
Other? ____ . ... 4,248 748 4,039 755 927 9,700
Total . _ .o 201,550 25,272 204,618 31,139 312,663 378,465
1967:
Chilled iron shot and grit______ 41,585 $4,099 41,014 $4,662 6,006 245,605
Annealed iron shot and grit____ 44,115 , 43,704 5,622 956 172,299
Steel shot and grit__________.__ 9,065 17,055 116,302 21,736 8,519 143,142
Other2 ________ ... 2,801 466 ,31 590 416 11,400
Total . _ ... 207,566 26,490 204,332 32,610 15,897 400,147

1 Included in capacity of chilled iron shot and grit.

2 Includes cut wire shot.
s Includes revisions in product detail.
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Table 15.~~Stocks of crude artificial abrasives and capacity of manufacturing plants, as

reported by producers in the United States and Canada

(Thousand short tons)

Silicon carbide Aluminum oxide Metallic abrasives !
Year
Stocks Annual Stocks Annual Stocks’ Annual
Dec. 31 capacity Dec. 31 capacity Deec. 31 capacity
1963 _ . ______ 11.2 146.5 20.6 303.4 19.2 380.5
1964 _______ 15.0 152.5 14.5 298.8 23.1 386.0
1965________ 9.1 155.9 10.9 304.8 17.9 376.8
1966________ 17.5 174 .4 18.6 310.8 r12.7 373.5
1967 . 12.9 176.1 330.2 15.9 400.1
r Revised.
1 United States only.
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Figure 1.—Artificial abrasives production.
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TECHNOLOGY

Further advances in high speed grinding
were made in 1967, with the production
of some vitrified wheels for operation at
12,000 surface-feet per minute and the
testing of hot-pressed snagging wheels at
speeds up to 18,000 surface-feet per
minute. A special type of cutoff wheel was
developed to operate at 22,000 surface-
feet per minute to cut extruded bars and
tubing at 2,000°F. Two major problems,
related to the much higher grinding
speeds in use and under development,
concern redesign of grinding machines to
withstand the forces involved, and the
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development of sensible safety standards
and protective devices.?® New abrasives
have been necessitated by the higher
speeds, particularly for snagging wheels.
The latest, and probably the most im-
portant one, was the fused alumina-
zirconia grain that has become widely
available within a short period of years.
The zirconia content ranges from 25 to 40
percent.

20 Grinding and Finishing. High Speed, Hot
and Economical. V. 13, No. 5, May 1967, p. 25.
. The View From the Top. V. 13, No. 1,
January 1967 pp. 22-31, 36.

McKee, Richard L. That Speed Thing. Grind-
mgzimd Fuushmg V. 13, No. 5, May 1967, pp.
21-24.







Aluminum

By John W. Stamper' and Robert F. Griffith®

World production of primary alumi-
num was 10 percent higher than in 1966,
but demand in the principal market
areas of Europe and North America
leveled off or declined. Despite the ap-
parent oversupply situation that was de-
veloping at yearend, substantial expan-
sions of ‘productive capacity were planned
or under construction throughout the
world in anticipation of increased indus-
trial activity and of aluminum’s competi-
tive position relative to other metals
such as copper. Technological improve-
ments reported in 1966 and 1967 in the
traditional process for making aluminum
metal foreshadowed further strengthen-
ing of the industry’s ability to compete
with other metal industries.

Legislation and Government Programs.—
Sales of primary aluminum to primary

producers under the disposal program
that became effective November 23,
1965, totaled 61,450 tons in 1967.
Cumulative sales from November 1965
through 1967 totaled 403,046 tons
valued at $198.4 million, leaving 1,045,-
453 tons yet to be delivered under the
agreement with the major producers.

At yearend General Services Admin-
istration announced the continuation
through 1968 of offers for sale of 23,000
tons of primary aluminum (99.0 to 99.9
percent Al) to nonprimary producers,
affiliates, or subsidiaries.

The aluminum set-aside for defense
and related orders was established by the
Business and Defense Service Adminis-
tration, U.S. Department of Commerce,
at 150,000 tons per quarter throughout
1967.

Table 1.—Salient aluminum statistics

(Thousand short tons and thousand dollars)

1965

1963 1964 1966 1967
United States:
Primary production._ .. _.__-- 2, 2,553 2,754 2,968 3,
Value e $1,039,812 $1,196,013 $1,837,795 $1,446,011 $1,614,483
Price: Ingot, average cents per
o i me mI W W @
Secondary recovery-_ .
?xports t(crude and se (rud?i)- d 292 349 315 330 366
‘mports for consumption (crude an
sgmicrude) . .p ______________ 466 453 620 679 539
Consumption, apparent._ __ 3,040 3,216 3,734 4,002 4,009
‘World: Production. 5,862 6,531 6,929 7,561 8,285

DOMESTIC PRODUCTION

PRIMARY

Domestic primary aluminum output
set a record high for the sixth succesive
year. Production for the fourth quarter
was slightly more than reported capacity.

Washington State led in total produc-
tion with 746,321 tons valued at $370.3
million.

1 Commodity specialist, Division of Mineral
Studies.
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Aluminum Company of America (Al-
coa) increased annual primary reduction
capacity at the following plants: War-
rick (Evansville), Ind., from 75,000 at
yearend 1965 to 175,000 tons; Badin,
N.C., 50,000 to 100,000 tons; and
Wenatchee, Wash., from 125,000 to
175,000 tons; thus, total annual capacity
was up to 1,150,000 tons at yearend.
Construction began on the addition of a
seventh potline at the company’s Rock-
dale, Tex., plant to increase annual
capacity from 175,000 to 225,000 tons by
fall 1968. Alcoa also started construction
of a multimillion-dollar plant at Mar-
shall, Tex., to suppy bare and covered
aluminum conductor to the electrical
industry. The company’s wholly-owned
subsidiary, Rome Cable Corporation, was
sold to Cyprus Mines Corporation late
in the year.

Intalco Aluminum Corp. started con-
struction of a third 96,000-ton unit at
its Ferndale plant near Bellingham,
Wash. to bring annual capacity to 228,-
000 tons in 1968.

Anaconda Aluminum Co. began in-
stallation. of two additional potlines at its
Columbia Falls, Mont., aluminum re-
duction plant which will increase annual
capacity from 100,000 to 170,000 tons
in 1968. Construction of a new plant at
Flora, Ill.,, to produce bare aluminum
and Aluminum Cable Steel Reinforced
(ACSR) conductors was announced by
Anaconda Wire and Cable Company to
coincide with the increase in primary
aluminum output.

Modernization at the Mead, Wash.,
aluminum reduction plant of Kaiser
Aluminum & Chemical Corp. and an
additional 40,000-ton-per-year potline at
its Tacoma, Wash., works was expected
to increase total annual capacity to 710,-
000 tons in 1968. The company an-
nounced plans for a new aluminum
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forge plant at Oxnard, Calif., and a $55
million expansion program to include
facilities to increase production of sheet
and plate products at its Ravenswood,
W. Va.,, and Trentwood, Wash., mills.
The capacity of the primary alumi-
of Consolidated

num reduction plant
Aluminum Corp. (Conalco) at New
Johnsonville, Tenn., was increased .to

106,000 tons per year late in 1966 by the
addition of a potline comprised of 120
reduction cells (pots). Expansion to
140,000 tons per year was planned for
early 1968 by addition of a fourth pot-
line. The -eold-rolling capacity of the
company’s fabricating complex at Jack-
son, Tenn., was also expanded.

Reynolds Metals Co. operating seven
primary aluminum reduction plants in-
creased annual capacity to 815,000 tons
and announced plans for expansion to
975,000 tons in 1970. A 72-inch contin-
uous coil heat treating line, largest in
the industry, neared completion at the
company’s sheet and plate plant at
McCook, Il

Technical improvements and a sixth
potline put into operation in April, in-
creased the annual capacity of the
Ormet Corp.’s primary aluminum reduc-
tion plant at Hannibal, Ohio, to 240,000
tons. Revere Copper & Brass Corp., Inc.,
part owner of Ormet with Olin Mathie-
son Chemical Corp., announced plans for
a 112,000-ton-per-year primary alumi-
num reduction plant at Scottsboro, Ala.,
the location of the company’s new $55
million aluminum rolling mill. Olin
Mathieson also announced plans for a
multimillion-dollar  aluminum electrical
conductor and cable manufacturing
plant at Sedalia, Mo.

Harvey Aluminum, Inc.,, the Nation’s

eighth primary aluminum producer,
with an 88,000-ton-per-year plant at the
Dalles, Oreg., dedicated its new $50

Table 2.—Production and shipments of primary aluminum in the United States

(Short tons)
1966 1967
Quarter -

Production Shipments Production Shipments

719,833 719,816 783,189 788,213

737,983 739,679 817,445 777,440

738,554 739,430 824,919 747,155

771,996 759,349 843,706 823,328

Total . __ ... 2,968,366 2,958,274 3,269,259 3,136,136




ALUMINUM

Table 3.—Aluminum production capacity in
the United States, by companies

(Short tons per year)

.

Actual
Company and plant capacity end
of 1967
Aluminum Company of America:

125,000
100,000
175,000
125,000
175.000
Rockdale, Tex____ 175.000
Vancouver, Wash___ 100,000
‘Wenatchee, Wash______________ 175,000

Reynolds Metals Co.:

Arkadelphia, Ark__________.__. 55,000
Jones Mills, Ark_______________ 109,000
Listerhill, Ala____ 94,500
Longview, Wash, 96,000
Massena, N.Y__ 115,000
San Patricio, Tex.- 105,500
Troutdale, Oreg- - 140,000
Total ... 815,000
Kaiser Aluminum & Chemiecal Corp.:
Chalmette, La_________________ 260,000
Mead, Wash_______ 206,000
Ravenswood, W. Va 163,000
Tacoma, Wash________________ 41,000
Total - 670,000
Anaconda Aluminum Co

Falls, Mont________ 100,000
Consolidated Aluminu

Johnsonville, Tenn______________. 106,000
Harvey Aluminum, Inc.: The Dalles,

Oreg . o oceeccceeeeeeeem 88,000
Ormet Corp.: Hanribal, Ohio________ 240,000
Intalco Aluminum Corp.: Bellingham,

Wash_ _____ .- 152,000

Grand total_________________ 3,321,000

million aluminum rolling mill at Lewis-
port, Ky. The plant has an annual
capacity of 120 million pounds of
aluminum sheet and plate. It was ex-
pected that Harvey Aluminum will build
a second primary aluminum reduction
plant with an annual capacity of 100,000

tons on the Washington side of the
Columbia River across from its existing
plant.

Southwire Co., a manufacturer of
aluminum wire and cable at Carrollton,
Ga., announced plans for a 90,000-ton-
per-year primary aluminum reduction
plant to be located at Hawesville, Ky.
The proposed site of the alumina,
130,000-ton-per-year aluminum reduction
facility, to be operated by Northwest
Aluminum Co., Inc., was changed from
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Guemes Island, near Anacortes, Wash.,
to Warrenton, Oreg., near the mouth of
the Columbia River. Noranda Mines,
Ltd.,, announced plans. for a primary
aluminum reduction plant at New
Madrid, Mo., with initial annual ca-
pacity of 75,000 tons, to begin produc-
tion in 1970.

Ashland Oil & Refining Co. began
production of petroleum pitch used in
making electrodes for aluminum reduc-
tion at a 50,000-ton-per-year plant at the
company’s Catlettsburg, Ky., refinery.

A $10 million aluminum cable plant
operated by General Cable Corp., near
Hot Springs, Ark.,, began production
using molten aluminum from Reynolds
Metals Co.s nearby Jones Mills reduc-
tion plant.

SECONDARY

Recovery of secondary aluminum was
698,000 tons, slightly higher than the
record 693,000-tons set in 1966. Domes-
tic recovery of aluminum alloys (includ-
ing all constituents) from aluminum-base
scrap totaled 747,000 tons. Metallic re-
covery from new scrap was 602,064 tons,
an increase of 2 percent; however, metal-
lic recovery from old scrap and sweated
pig dropped 6 percent to 145,392 tons in
1967, following the 14-percent decrease
registered in 1966. An additional 1,288
tons was recovered from copper-, zinc-,
and magnesium-base scrap. The value
of 696,463 tons of aluminum recovered
from = processed aluminum scrap was
$358 million computed from the average
price of primary aluminum ingot of 25
cents per pound.

The calculated consumption of pur-
chased aluminum-base scrap and sweated
pig, based on reports from consumers,
totaled 882,795 tons. Independent sec-
ondary smelters used 617,145 tons, or 70
percent. Primary producers used 122,987
tons or 14 percent; fabricators used 70,-
505 tons or 8 percent; foundries used
67,053 tons and chemical plants used
5,105 tons.

The Bureau of Mines estimated that
complete coverage of the industry would
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show a total scrap consumption of 1,050,-
000 tons and a secondary ingot produc-
tion of 667,000 tons. Calculated alumi-
num recovery based on full coverage
would total 820,000 tons and the metal-
lic aluminum alloy recovery would total
878,000 tons. Secondary aluminum alloy-
ingot production totaled 571,600 tons,
6 percent more than in 1966. Data on
remelt ingot excluded alloys produced
from purchased scrap by the primary
producers. The increase in production of
97.0 percent aluminum (pure) alloy
ingot and of AXS-679 and variations
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accounted for the increase in production
of secondary aluminum.

Data obtained through a Bureau of
Mines canvass were combined with data
made availables to the Bureau by the
Aluminum Smelters Research Institute,
which covered operations of its members.
The combined coverage was estimated to
represent about 85 percent of the sec-
ondary aluminum smelter industry.

Alloys & Chemical Corp:, the con-
trolling interest of which is owned by
Rio Tinto-Zinc Corp. Ltd. (R.T.Z.),
acquired the building and land of the

Table 4.—~Aluminum recovered from scrap processed in the United States, by kind of
- scrap and form of recovery

(Short tons)
Kind of scrap 1966 1967 Form of recovery 1966 1967
New scrap: Asmetal__________________ 33,168 53,656
Aluminum-base__________ 1555,572 2568,782 Aluminum alloys.__._ 642,928 628,848
Copper-base_ . __ - 103 81 In brass and bronze__ - 578 643
inc-base.______ - 80 71 In zinc-base alloys. .. - 9,888 8,304
Magnesium-base_ _ .. _____ 400 313 In magnesium alloys________ 1,340 1,195
ical compounds____._ 5,129 5,105
Total e oo 556,155 569,247
—_——————— Total . ____ 693,031 697,751
0Ol1d scrap:
i 1185,845 2127,681
87 70
738 569
206 184

136,876 128,504
693,031 697,751

1 Aluminum alloys recovered from a!ummum—base serap in 1966, including all constituents, were 587,490
tons from new scrap and 154,920 tons from old serap and sweated pig, a total of 742,410 tons.

2 Aluminum alloys recovered from aluminum-base scrap in 1967, including all constltuents, were 602,064 tons
from new scrap and 145,392 tons from old scrap and sweated pig, a total of 747,456 tons.

Table 5.—Stocks, receipts and consumption of new and old aluminum scrap and sweated
pig in the United States in 1967 1

(Short tons)

Class of consumer and type of scrap Stocks Receipts Con- Stocks
Jan. 1r sumption? Dec. 81
Secondary smelters: 3

New scrap:

Solids:
Segregated low copper (Cu maximum, 0.4 percent).__.. 8,715 79,734 78,386 5,063
Segregated high copper_____________________________ 627 16,819 15,771 1,675
Mixed low copper (Cu maximum, 0.4 percent). .. 2,690 53,228 53,944 1,974
High zinc (7000 series type) - ___.______. 294 7,749 7,511 532
ixed elipsS- e w w w w

Borings and turnings:

Low copper (Cu maximum, 0.4 percent)______________ w W w
Zinc, under 0.5 percent. 1,408 20,652 21,711 349
Zince, 0.5 to 1.0 percent.. w w w
her_ ... 56,524 56,466 1,565
Foil, dross, skimmings, and other 115,280 110,170 12,674
Total new scrap 476,863 470,931 28,898
Old scrap (solids) . _________________ 103,877 103,773 6,111
Sweated pig (purchased for own use)_.___ .. __._.____________ 4,244 43,427 42,441 5,230
Total all classes. _______ . ____.__ 33,217 624,167 617,145 40,239

See footnotes at end of table.
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Table 5.—Stocks, receipts, and consumption of new and old aluminum scrap and sweated
pig in the United States in 1967—Continued 1!

(Short tons)

Class of consumer and type of scrap Stocks Receipts Con-  Stocks
Jan. 1r sumption? Dec. 31
Primary producers, foundries, fabricators, and chemical plants:

New scrap:

Solids:
Segregabed low copper (Cu maximum, 0.4 percent).... 3,670 129,013 129,971 2 712
ated high copper_____________________________ 166 13,970 14,001 135
Mlx low copper (Cu maximum, 0.4 percent) 1,000 33,033 30,904 3 129
High zinc (7000 series type) - - .- ________.__._ . 138 ,234 7,090 282
Mixed elips_______________ . ____ w W w

Borings and turnings:
Low copper (Cu maximum, 0.4 percent)______________ w w w w
Zine, under 0.5 percent. . _____________________ __ci_ o ommemeo o ___
Zlnc, 0.5 to 1.0 percent.__ w w L W
............................ 12,941 12,679 262
Foil, dross, skimmings, and other 1,703 39,070 39,512 1,261
Total new serap-___ .. ___. 6,897 241,611 240,468 8,040
Old scrap (solids)......___..________ - 486 3,832 4,019 298
Sweated pig (purchased for own use) 3,393 21,186 21,168 3,416
Total all classes_________________ . _________. 10,776 266,629 265,650 11,755
Total of all scrap con.sumed.

New scrgg.
Segregated low copper (Cu maximum, 0.4 percent)..__ 7,385 208,747 208,357 7,75
Segregated high copper___________._________________ 79 30,789 29,772 1,81C
Mixed low copper (Cu maximum, 0.4 percent)_ 3,690 86,261 ,848 5,108
High zine (7000 series type) - - - .o _oo___ 432 ,983 14,601 814
Mixed elips__ . ___ .. 1,210 58,751 57,554 2,407

Borings and turnings:

Low copper (Cu maximum, 0.4 percent)______________ 826 15,541 15,655 Ti2
Zine, under 0.5 pereent________________ 20,652 21,711 349
Zinc, 0.5 to 1.0 percent. . 58,935 ,074 2,206
Other______________________ ,465 69,145 1,827
Foil, dross, skimmings, and other. 154,350 149,682 13,985
Total new serap____________ .. _____ ... 718,474 711,399 36,938
Old scrap (solids) .- ________________ 6,493 107,709 107,792 ,410
Sweated pig (purchased for own use) 7,687 64,613 63,604 8,646
Total all classes_____________________________________ 43,993 890,796 882,795 51,994

r Revised. ‘W Withheld to avoid disclosing individual company confidential data.
1 Includes imported scrap.

2 Calculated.

3 Excludes secondary smelters owned by primary aluminum companies.

adjoining I. Schumann Co. in Cleveland, Vulcan Materials Co., Birmingham,

Ohio. The addition will enable Alloys &
Chemicals to increase its production
capacity to an estimated 200 million
pounds per year of aluminum and znc
alloys and specialties.

Ala., announced plans to build a $3.5
million secondary aluminum smelter at
Oak Creek, Wis., to be in production
early in 1969,
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Table 6.—Production and shipments of secondary aluminum alloys, by independent

smelters
(Short tons)!
1966 1967
Alloy
Produc- Ship- Produc- Ship-
tion2 ments? tion? ments?
Pure aluminum (Al minimum, 97.0 percent) . __ _______________.__ 33,168 32,645 53,656 53,509
Aluminum-silicon:

95/5 Al-Si, 356, etec. (maximum Cu, 0.6 percent)___________ 20,296 20,429 20,310 20,256
13 percent Si, 360, etc. (maximum Cu, 0.6 percent) . _ 39,293 40,087 42,679 42,224
Aluminum-silicon (Cu, 0.6 to 2 percent).______________ - 8,196 8,485 8,494 8,372
No. 12 and variations________________________ 8,664 8,628 7,504 7,448
Aluminum-copper (maximum Si, 1.5 percent) . _ - 578 557 643 683
No. 819 and variations_______________________ - 54,630 55,470 50,914 51,326
Nos. 122 and 138_______ . - 395 609 956 991
AXS-679 and variations..__.___ - - 267,756 275,003 285,535 287,316
Aluminum-silicon-copper-nickel . _ _ ... ________________________ 27,056 27,369 24,675 24,791

Deoxidizing and other destructive uses:
Gradesland 2__________________________________________ 12,398 12,476 14,323 14,391
Grades3and 4_______ 15,648 14,944 13,118 13,964
Aluminum-base hardeners. 7,932 8,272 6,818 6,722
Aluminum-magnesium_.___ 1,340 1,236 1,195 1,297
Aluminum-zine._______ 9,888 9,930 8,304 8,398
Miscellaneous. -2 _____ . _______________ . ___________ 29,493 29,872 32,454 82,489
Total . . e 536,781 546,012 571,578 574,177

1 Gross weight, including copper, silicon, and other alloying elements. Secondary smelters used 18,368 and
21,134 tons of primary aluminum in 1966 and 1967, respectively, in producing secondary aluminum-base alloys.
2 No allowance was made for consumption or receipts by producing plants.

CONSUMPTION

Apparent consumption of aluminum in
1966 was 7 percent higher than that in
1965. In 1967 net foreign trade was
less' than half of the record of 350,000
tons set in 1966 and apparent consump-
tion leveled off with only a minor gain.

According to figures compiled by the
Aluminum Association from industry esti-
mates, the distribution of shipments of
aluminum metal to various industries was
as follows:

Industry 1966 1967

Building and construection__________ 21.6 20.8
Transportation___________ ... 23.0 21.4
Consumer durables_ _.- 10.1 9.4
Electrical .. ______________ .. 14.4 13.9
Machinery and equipment_ o 7.2 7.0
Containers and packaging._ . 8.2 9.7
Exports. . __________.__ . 6.5 7.8
Other_ .. ____ .. 9.0 10.5
Total ________ .. 100.0 100.0

Net shipments of aluminum wrought
and cast products by producers decreased
in 1967 from the record 4 million tons
set in 1966. Lower shipments of castings
accounted for most of the decline. Ship-
ments of powder, flake, and paste con-
tinued the sharply increasing trend of
recent years and in 1967 were more
than double the 1966 level.

Intense competition between aluminum
and other metals and plastic continued to
be a major market force. Despite a de-
cline in overall electrical applications for
aluminum in 1967, the metal reportedly
was used in increasing quantities in
place. of copper, which continued to
fluctuate in price and to be in short
supply. Industry sources estimated that
virtually all of the newly installed bare
overhead electrical cable was made of
aluminum. An estimated 20 percent of
underground conductors for residential
distribution systems was of aluminum.

Aluminum’s use in containers and
packaging also continued to make in-
roads in the use of other materials. Ad-
vantages of the light metal as a pack-
aging material was demonstrated by a
wide range of commercial packaging ap-
plications including the all-aluminum
can, the composite can, easy opening
tops, aluminum closures, flexible foil
packaging, and the rigid foil container.

Expanding use of aluminum in rail
transportation was reported in the exten-
sive use of aluminum in unit trains
placed in service in 1966 and 1967 to
transport alumina and coal. The use of
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Table 7.—Apparent consumption of aluminum in the United States

(Short tons)
Primary sold Imports Recovery Recovery Total
Year or used by (net)? from old from new apparent
producers ! scrap 3 scrap 3 consumption
1968 . e cmmeemeeaas 2,353,624 180,878 115,921 389,670 3,040,093
109,901 123,677 428,014 3,216,490
306,819 159,704 481,014 3,734,121
350,400 136,876 556,155 4,001,705
174,723 128,504 569,247 4,008,610

1 Includes shipments to the Government: 1963, 24,293 tons; 1964-67, none.
2 Crude and semicrude. Includes ingot equivalent of scrap imports and exports (weight multiplied by 0.9).
Includes some shipments to Government stockpiles. Figures not available.

3 Aluminum content.

aluminum in railroad freight and pas-
senger cars increases the pay load,
especially for bulk carrying freight cars
of 100 tons or more capacity. For ex-
ample, the pay load of a typical 4,750
cubic-foot-aluminum-covered copper car
was 5 to 7 tons higher than a similar
covered steel car.

Although the market for all screw ma-
chine parts and cold heading stocks re-
portedly declined in 1967, aluminum
shipments for these applications reportedly

Table 8.—Net shipments! of aliminum
wrought and cast products 2 by producers

(Short tons)

1966 1967
‘Wrought products:
Sheet, plate, and foil . * 1,684,458 1,656,830
Rolled and continuous
cast rod and bar;
Wire - cceeeeeeo r 463,920 460,536
Extruded rod, bar,
pipe, shapes, drawn
and welded tubing
and rolled structural
shapes.___..--—_-- r 955,058 858,734
Powder, flake, paste.__ 55,694 116,834
Forgings_ - - -cccoonn- r 69,608 82,097
Total_____ . .-~ r 3,228,788 3,175,031
145,886 125,310
202,351 191,284
463,013 438,474
8,724 12,288
819,974 767,356
Grand total__._.._- r 4,048,712 3,942,387

p Preliminary ¥ Revised.

1 Derived by subtracting the sum of producer’s
domestic receipts of each mill shape from the domestic
industry’s gross shipments of that shape. -

21966 figures derived from a new probability
sample.

remained at the 1966 levels, indicating
that aluminum also was gaining in this
market.?

Major markets for. aluminum con-
tinued to be in the building and con-
struction industry and in transportation.

2 Metals Week. More Inroads in Serew Machine
Parts. V. 38, No. 49, Dec. 4, 1967, p. 3.

Table 9.—Distribution of wrought products

(Percent)

1966+ 1967

Sheet, plate, and foil:
Non-heat-treatable_____..___.. 3
Heat-treatable,
Foil

Rolled and continuous cast rod and

bar; wire:
Rod, bar,ete . ______ 2.4 2.2
Bare wire, conductor and
nonconductor_ _ .. __________ 1.6 1.5
Bare cable (including steel-
reinforced) . - .. 7.8 8.0
‘Wire and cable, insulated or
covered. .o oo oooooooooooo 2.6 2.8
Extruded rod, bar, pipe, tube, and
shapes:
Alloys other than 2000 and
7000 series 4
Alloys in 2000 and 7000 series._ - 2
Tubing:
Drawn._ - memaoan 1.
1
1

TS

‘Welded, nonheat-treatable_.___ 2
Powder, flake, and paste:
Atomized - -

O M DN

Paste_____
Powder, n.€.C._ oo
Forgings (including impact
extrusions) .- o-_oo-- 2.2

oD B

N
-]

Total oo 100.0 100.0
r Revised.
1Includes a small amount of rolled structural
shapes.

2Includes a small amount of heat-treatable
welded tube.
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The Sacal Borincano, which reportedly
was the largest all-aluminum ship ever
built, was put in service in 1967 be-
tween Miami and Puerto Rico. The ves-
sel, measuring 226 feet long and displac-
ing 1,570 tons, fully loaded, was capable
of carrying nearly 500 tons more cargo
than a similar sized vessel of steel.? The
380 tons of aluminum used in the craft
was overshadowed by the planned use
of some 1,100 tons of aluminum in the
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superstructure of the Q-4, the tempo-
rary designation of the transatlantic pas-
senger craft, planned as a replacement
for the Queen Mary.

An average of about 72 pounds of
aluminum per automobile was reportedly
used in the 1968 models compared with
71 pound per car used in 1967 models.
Most of the gain was attributed to auto-
mobile air-conditioning equipment in
which aluminum is extensively used.

STOCKS

Aluminum ingot stocks at primary re-
duction plants increased from 74,800 on
January 1 to 218,900 on December 31,
1967. Although primary producer stocks
were the largest since 1961, this quantity
represented only 3.5 weeks production
at the high level achieved in 1967. In
addition to the primary aluminum stocks
reported, reduction plants also had in-
ventories of ingot and aluminum in

process.
Inventories of secondary aluminum
alloy ingot decreased 9 percent to 25,100
tons, equivalent to a 16-day supply based
on shipments for the entire year. Con-
sumers’ yearend inventories of purchased
aluminum scrap increased 18 percent to
51,994 tons, equivalent to about a 3-
week supply based on the total quantity
melted or consumed during the year.

PRICES

The published domestic price for un-
alloyed primary aluminum ingot, which
had remained at 24.5 cents per pound
throughout 1966, was . increased to 25
cents per pound in mid-January 1967
and was unchanged by yearend. Concur-
rently, prices on major producer alloys
and most semi-fabricated products were
increased from 0.5 to 1.0 cent per
pound. The price quoted for super pure
aluminum (99.99 percent aluminum)
advanced in January from 40.0 to 40.5
cents per pound and remained un-
changed through December.

The average prices quoted by the
American Metal Market for clippings,
old sheet, castings, and borings and
turnings of scrap aluminum decreased
about 1 cent per pound during the
year. There was no change in the quoted
prices for smelter alloys nor for steel-
deoxidizing grades.

Prices quoted at the end of 1967 for

various grades of aluminum scrap clip-
pings ranged from 10.25 to 11.25 cents
per pound for 7075 (75s) to 15.50 to 16
cents per pound for 1100 (2s). Mixed
aluminum clippings were quoted at
13.75 to 14.25 cents per pound. OId
aluminum sheets and castings were
quoted at 11 to 11.75 cents per pound,
and aluminum borings and turnings were

quoted at 11.75 to 12.25 cents per
pound.
Effective at the end of the vyear,

quoted delivery prices for 10-ton lots of
various grades of smelter’s alloy delivered
to the buyers plant ranged from 24 to
24.5 cents per pound for 380 (AXS-
679) alloy containing 3 percent zinc to
31.25 to 31.75 cents per pound for 218
alloy grades. Steel-deoxidizing grades
ranged from 22 cents per pound for 85
percent aluminum (No. 4 grade) to
25.75 cents per pound for 95 percent
aluminum (No. 1 grade).

FOREIGN TRADE

The quantity of crude and semicrude
aluminum exported was 11 percent more
than in 1966; the value increased 8 per-
cent. Japan became the principal desti-
nation of aluminum ingots, slabs, and
crude, accounting for 18 percent of the

total. Belgium-Luxembourg was second
with 11 percent, and the United King-
dom, the leading market for export of

3 Materials _in Design Engineering. All-
Aluminum  Vessels, Ship Freight Faster,
Cheaper. V. 65, No. 5, May 1967, pp. 16-17.
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Table 10.—U.S. exports of aluminum, by classes

1966 1967

Short Value Short Value
tons (thousands) tons (thousands)

Class

Crude and semicrude:
Ingots, slabs, and ecrude__.________.___ 188,240 $90,012 209,009 $99,961
Serap_ oo oooooocoooooo. 48,666 16,239 54,531 17,686
Plates, sheets, bars, etc. 86,396 71,272 96,275 70,757

Castings and forgings. ___ 2,524 8,592 2,816 11,173
Semifabricated forms, n.e.c.. 3,939 6,352 3,596 7,524
Total . - _ . ... 329,765 192,467 366,227 207,101
Manufactures:
Foillandleaf ____________________________________ 3,092 5,730 3,612 5,940
Powders and pastes (aluminum and alumi
(aluminum content) . _______________ 908 1,235 1,130 1,550
Cooking, kitchen, and hospital utensil 1,164 3,001 1,082 3,268
Sash, sections, frames, (door and windo 4,134 8,132 7,894 10,840
Venetian blinds and parts_ . __.___.____ 548 718 318 437
Wire and cable_______________ 8,364 6,451 11,143 8,560
Total . 18,210 25,322 25,179 30,595
Grand total_._______________________ 847,975 217,789 391,406 237,696

Table 11.—U.S. exports of aluminum by classes and countries
(Short tons)

1966 1967
Country Ingots, Plates, Ingots, Plates
slabs, and  sheets, Scrap slabs, and sheets, Scrap
crude bars, ete.! crude bars, ete.l
Argentina 6, gS’l 54 _________ 9,037 58 __l_____.

92,859
$86,216

209,009
$99,961

102,687
$89,454

188,240
$90,012

48,666

54,631
$16,239 $17,686

1 Includes plates, sheets, bars, extrusi forgings and unclassified semifabricated forms.
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aluminum since 1957, dropped to third
with 10 percent of the total. Exports of
aluminum scrap increased 12 percent.
Japan received about one-third of the
total with shipments to West Germany
and Italy accounting for most of the
remainder.

Total net imports of aluminum in all
forms declined to less than half the
record high of 350,000 tons established
in 1966.

The total quantity of crude and semi-
crude aluminum imported was 21 per-
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cent less than in 1966, largely because
of drops in receipts of crude aluminum

and alloys from Canada, Cameroon,
Japan, Norway, and France.
Presidential Proclamation 3822 au-

thorizing reductions in tariffs in accord-
ance with the Kennedy Round trade
agreements was signed in December
1967. The first stage of tariff reductions
applying to calendar year 1968 and be-
coming effective January 1, 1968, in-
cluded certain wrought and unwrought
aluminum products.

Table 12.—U.S. imports for consumption of aluminum, by classes

. 1966 1967
Class
Short Value Short Value
tons (thousands) tons (thousands)
Crude and semicrude:
Metals and alloys, erude______________________ r521,021 r$217,013 449,716 $194,995
Circles and disks_________ 12,724 8,071 6,196 4,019
Plates, sheets, etc. n.e.c___ r 96,592 r 57,937 38,770 25,809
Rods and bars._ 14,707 10,844 13,375 10,415
10,782 30,489 10,040
r 304,647 538,546 245,278
2,968 4,505 1,939 3,587
Folding rules_ - (&) 1 ) 1
Leaf (5.5 by 5.5 inches)__ _ - (2) 23 (0] 17
Flakes and powders____ - 492 420 496 388
Wire_____ o _____ 1,220 857 571 610
Table, kitchen, and hospital utensils, etc 2,699 5,592 3,457 6,658
Other manufactures_.__________________________ ) 3,299 O] 2,717
Total . _ .. (1) 14,697 (O] 14,038
Grand total ____________________.____________ (O] 319,344 () 259,316
r Revised.

1 Quantity not recorded.
21966, 2,355,500 leaves and 36,163,566 s
inches of leaf.

quare inches of leaf; 1967, 1,542,500 leaves and 17,540,245 square
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Table 13.—U.S. imports for consumption of aluminum, by classes and countries
(Short tons)

1966 1967
Country Metal, and Plates, Metal, and  Plates,
alloys, sheets, Scrap alloys, sheets, Scrap
crude bars, ete.! crude bars, ete.!
Australia_____________________ 1,189 3,053 1,466
Austria___.__.________________ ... 2,206 1,815
Belgium-Luxembourg . _________ ________ 46,795 17,381
Cameroon._ _______________.____ r 18,490 r276 _______.. 8 _____.__..
Canada._____._._. 386,355 8,364 6,474
Denmark. .. ool meeomeo--
France______.____ 10,184 10,944 2,971
Germany, West__ 31 32 2,401
reece_ _________ 6,779 2 100
Ttaly.._ [©)] 12,695 9,453
Japan.__ 14,75 19,933 5,090
Norway. - 78,721 01! 686
Spain. ..ol aieaeeo- 1,011 2,087
Sweden 1,000 415 131
Switzerland____ - 1,017 266 140
Taiwan_________ 220 461 88
United Kingdom 1,956 4,720 1,168
Yugoslavia___________________ _oao__. 5,309 6,598
Other_ ... .ocoo____ 34 207 289
Total __________ r521,021 124,023 38,616 449,716 58,341 30,489
Value, thousands._ . r$217,018 r§76,852 $10,782  $194,995 $40,243 $10,040

r Revised.

1 Includes circles,.djsks, bars, rods, plates, sheets, ete.

2 Less than %4 unit.

WORLD REVIEW

Production of primary aluminum con-
tinued to increase at a rate of about 10
percent per year. The United States ac-
counted for 42 percent of the 721,300
ton increase in 1967; the estimated
Soviet increase accounted for 12 per-
cent, Canada 10 percent, Japan 7 per-

cent, and the new production from
Ghana, 6 percent.
Estimated world consumption re-

mained at 8.3 million tons with Asia
showing a 25-percent increase and
Europe, the Americas, and the Soviet
bloc a slight decrease.

New primary aluminum reduction
plants were scheduled in Argentina,
West Germany, Greece, Italy, Norway,
Yugoslavia, Angola, Republic of South
Africa, United Arab Republic, India,
Japan, Iran, Turkey, and New Zealand.

NORTH AMERICA

Canada.—Production of 963,400 tons
represented 89 percent of the installed
capacity of the two primary aluminum
producers. An increase of 8 percent over
1966 figures was achieved in the face of
voluntary cutbacks by Aluminum Com-
pany of Canada, Ltd. (ALCAN), a sub-

sidiary of Alcan Aluminium Limited, for
inventory control and a 5-week strike
at the Baie Comeau, Quebec, plant of
Canadian British Aluminium Company,
Ltd. (C.B.A.), which reduced produc-
tion to 85,700 tons.

Pilot plant research by Alcan at
Arvida, Quebec, on the development of
a process for direct reduction of alumi-
num from bauxite, was indefinitely post-
poned. During 10 years of research the
technical feasibility of the monochloride
process was demonstrated through the
small-scale pilot plant stage.

Jamaica.—Amax Aluminum Co., a divi-
sion of American Metal Climax, Inc.,
announced plans to construct a plant in
the Kingston area to produce aluminum
building products as a joint venture with
Jamaican business interests.

Iceland.—Construction began on a
33,0000-short-ton-per-year alumi-
num smelter by Icelandic Aluminum Co.,
Ltd. (ISAL), a wholly owned subsidiary
of Swiss Aluminum, Ltd. The plant, lo-
cated at Hafnarfjsrdur in southwestern
Iceland, is scheduled to begin production
in mid-1969 with capacity increases to
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Table 14.—World production of aluminum by countries !
(Short tons)

Country 1963 1964 1965 1966 1967 »
North America:
719,390 842,640 r 830,505 r 890, 600 963,400
,100 19,487 21,041 23,040 23,714
2,812,528 2,552,747 2,754,478 2,968,366 3,269,259
19,412 29,366 r33,518  er 42,000 e 40,000
___________________ r1,381 228,330 2 34,279
84,287 85,646 * 86,880 87,002 e 86,500
65,000 65,000 68,000 68,000 72,000
328,891 348,319 375,367 400,701 398,000
50,000 50,000 55,000 55,000 55,000
230,142 242,418 258,407 268,839 278,770
............................. r 40,000 79,000
61,174 62,693 64,043 66,685 e 67,000
100,782 127,422 136,660 140,704 ¢ 140,000
_____________________________ 22,422 35,000
r 248,400 287,724 303,804 r 356,809 399,211
51,365 ,639 52,146 60,816 101,700
___________________ 25,127 51, 58,187
50,142 54,723 r 57,217 r 66,914 e 77,600
r 18,812 r 33,589 r 34 959 r 32,500 e 34,300
66,260 70,805 4,020 r 75,756 79,697
r 840,000 r 900,000 r 930,000 r 980,000 1,064,000
84,24 85,516 39,911 40,934 43,051
39,567 38,320 45,545 46,321 49,134
58,327 56,777 55,652 r 53,681 53,253
..................................... 43,752
110,000 110,000 110,000 110,000 90,000
60,881 62,465 R 91,8038 106,210
246,854 292,950 323,972 371,778 421,123
13,148 21,354 20,847 18,978 17,020
46,214 88,194 96,744 r 101,262 101,848
r5,861,919 r6,530,794 r6,929,265 r7,560,885 8,285,415
e Estimate, » Prelimi r Revised.
1 Compiled from data avallable May 1968.
2 Exports.

3 Includes secondary.
4 Includes super—pun
s Totals are of listed

66,000 tons by 1973. At full capacity the
plant will require 120,000 kilowatts of
power to be obtained from a 210,000-
kilowatt hydroelectric powerplant under
construction at Burfell on the Thjorsa
River. Total estimated cost of the power-
plant and smelter at full capacity is
$100 million, part of which was financed
by a World Bank loan of $18 million.

Mexico.—Construction began to in-
crease aluminum ingot capacity at the
Veracruz plant of Aluminio Mexicano
S. A. de C. V. to 33,000 tons by 1968
and to 44,000 tons by 1970 at an esti-
mated cost of $20 million. The company
is owned 35 percent by Aluminum Com-
pany of America, 14 percent by Amer-
ican Foreign Power Co., and 51 percent
by Mexican interests.

3 1963, 2,060; 1964, 2,136; 1965, 2,023; 1966, 2,278; and 1967, 8,057.
zures only, no undisclosed data ‘included.

SOUTH AMERICA

Argentina.—Construction of a 44,000-
ton-per-year aluminum reduction plant at
Puerto Madryn and a 225,000-kilowatt
hydroelectric powerplant about 300 miles
to the west near Esquel was recommended
as a result of a feasibility study conducted
for the Argentine Air Force. The plant
would depend on foreign sources of
bauxite since Argentina has no known
reserves.

Brazil—Construction began, with com-
pletion scheduled for mid-1970, on an
aluminum mining, refining, and smelting
complex in Pogos de Caldas, State of
Minas Gerais. The operating company,
Companhia Mineira de Aluminio
(ALCOMINAS) owned by Aluminum
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Company of America, The Hanna Mining
Company, and Brazilian interests, an-
nounced initial capacity at 27,500 tons
per year to be expanded if market condi-
tions warrant. Large reserves of high-
grade bauxite, discovered by The Hanna
Mining Company geologists, occur within
a 5-mile radius of the alumina refining
plant site. Capital requirement for the
complex is estimated at $55 million of
which $22 million was financed by a
World Bank loan.

Combined capacity of the two primary
aluminum producers was 45,700 short
tons at yearend.

Surinam.—Production at the new
58,000-ton-per-year aluminum reduction
plant of Suriname Aluminum Co. (SUR-
ALCO) reached only about 65 percent of
capacity primarily because of a shortage
of water for the hydroelectric facility at
Afobaka.

Venezuela.—The 11,000-ton-per-year
primary aluminum plant of Aluminio del
Caroni, S. A. (ALCASA), owned 50 per-
cent by Reynolds International, Inc., and
50 percent by the Venezuelan Govern-
ment, was officially dedicated in October.
Capacity will be doubled by 1969 with
the installation of 70 additional cells.
Alumina was imported from the United
States and Jamaica.

EUROPE

Consumption of primary aluminum
dropped 3 percent from the record high
set in 1966. Only Austria and Italy

Table 15.—Non-Communist Europe :
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showed marked improvement. New pro-
duction capacities in Greece and the
Netherlands, a 67-percent production in-
crease in Poland, and a 12-percent in-
crease in Norway, were largely responsible
for an overall primary production increase
of about 9 percent.

Belgium.—Reynolds International, Inc.,
became full owner of Aluminium—Europe,
S. A., operator of an aluminum extrusion
and foil plant near Mons, by acquiring the
50 percent interest held by Societé Générale
de Belgique.

Negotiations were held between Kaiser
Aluminum & Chemical Corp. and the
Belgian government for the possible con-
struction of a 110,000-ton-per-year ablumi-
num reduction plant near Liége. Belgium
is the only sizable European country
without primary aluminum capacity.

France.—Production and consumption
of aluminum leveled off in 1967 after
recording a steady growth for 10 years,
during which time production doubled.

A 27,500-ton-per-year secondary alumi-
num smelter operated by Ste’ Affinerie de
I'Ile de France (Affifrance), a subsidiary
of Péchiney, started production, increas-
ing the secondary aluminum production
capacity of France by 50 percent.

Germany, West.—Following the United
States and the U.S.S.R., West Germany
became the world’s third largest consumer
of aluminum. About 655,000 tons were
consumed in 1966, derived from the fol-
lowing sources: Local primary, 265,000;

Consumption of primary aluminum

(Thousand short tons)

Country 1963 1964 1965 ¢ 1966 1967
United Kingdom - - - _ . cocaoooo 851.1 401.4 400.6 407.1 397.3
Germany, V%’est ___________________________ 334.4 390.2 400.2 439.5 455.5
France._ - - e cccccm——————mn 267.3 274.8 274.0 828.7 324.0
Ttaly . e mmeeee- 141.1 132.3 141.1 188.4 202.8
Belgium-Luxembourg_ - - o ooooooooo- 98.0 124.1 129.0 168.1 144.3
Switzerland_________. ©) 56.2 68.3 65.8 65.3
55.9 56.4 48.7 65.7 51.1
46.0 50.7 53.1 48.6 66.7
24.3 50.7 70.5 93.3 86.2
OTWAY - - - - - eoecemm e e memmmem 23.7 40.8 33.6 43.0 37.5
Other countries 2 _ _____ . ooooooo-o-- 46.8 50.9 58.2 67.9 67.8
Total oo emeememmane 1,440.0 1,628.5 1,677.8 1,916.1 1,898.5

r Revised. . X
1 Data not available. Estimate included in to

tal.
2 Netherlands, Greece, Denmark, Portugal, Ireland, Finland, and Turkey. Includes Bureau of Mines esti-

mates.

Source: Organization for Economic Cooperation and Development (OECD).
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local secondary, 195,000; and primary
imports, 195,000.

Kaiser Aluminum Kabel-Werk G. m.
b.H., a subsidiary of Kaiser Aluminum &
Chemical Corp., negotiated for a plant
site’ at Voerde near Dinslaken on the
Rhine for construction of a 65,000-ton-
per-year aluminum smelter. A joint ven-
ture formed by Metallgesellschaft A. G.,
Frankfort, and Schweizerische Aluminum
A. G, Switzerland, announced plans for
a comparable aluminum capacity in the
same area.

The VAW-Alcan aluminum fabricating
plant at Nort, near Neuss, a joint venture
of Vereinigte Aluminium Werke A. G.
(VAW) and Alcan Aluminium Limited
began production. The plant’s hot and
cold mills with an annual capacity of
200,000 tons is expected to increase the
country’s fabricating capacity by about
50 percent when full production is at-
tained in 1968.

Greece.—The 80,000-ton-per-year alu-
minum reduction plant of Aluminium de
Gréce, S. A., reached full capacity in
1967. Plans were announced for construc-
tion of a second unit in the same area at
Distomon on the Gulf of Corinth which
will double annual capacities to 400,000
tons of alumina and 160,000 tons of
aluminum.

Italy.—Aluminio Sarda, a consortium of
Italian and Belgian companies, announced
that its plans for a 110,000-ton-per-year
aluminum reduction plant on the island
of Sardinia had reached an advanced
stage. The plant is reportedly scheduled
for completion in 1970. Production in
1967 of 140,000 tons represented near
capacity.

Netherlands.—The capacity of the 35,-
000-ton-per-year  aluminum  reduction
plant at Delfzijl, which went into opera-
tion as this country’s first primary alumi-
num plant in mid-1966, will be increased
to 80,000 tons per year. The plant used
natural gas for fuel and is operated by
Aluminium Delfzijl N. V. (ALDEL), a
joint venture of the Swiss company,
Schweizerische Aluminium A. G. (Al-
lusuisse) and the Dutch enterprises, N.
V. Billiton Maatschappij and Royal
Netherlands Blast Furnaces & Steel Works
(Hoogovens). The alumina is supplied
by Suriname Aluminum Co. (SURALCO),
a subsidiary of Aluminum Company of

America.
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Norway.—An agreement was reached
for the integration of the Government
owned A/S Aardal Og Sunndal Verk
(ASV), Norway’s largest primary alumi-
num producer, with Aluminum Company
of Canada, Ltd. (Alcan), a subsidiary
of Alcan Aluminium Ltd. The new
Alcan/ASV Company will have an annual
capacity of about 265,000 tons when
expansions are completed and will also
own the Nordisk Aluminium Industrl
fabricating plant near Oslo.

A/S Alnor Aluminum owned jointly by
Norsk Hydro-Elektrisk, A/S and Harvey
Aluminum, Inc., started production at its
88,000-ton-per-year aluminum reduction
plant at Haavik on the island of Karmoy.
An integrated 66,000-ton-per-year fabrica-
tion plant was scheduled for completion
in early 1968.

Construction was started on a 33,000-
ton-per-year aluminum reduction plant
by Alcoa and Elektrokemish, A/S (Elken)
at Lista. Startup is scheduled for early
1970 with expansions to 110,000 tons
planned when power is available.

Poland.—The new Xonin Aluminum
works in the Posaan district reached full
capacity of 52,500 tons per year. The
older plant at Skawina also operated at
capacity and will be expanded to 66,000
tons per year.

Construction of an alumina-from-clay
plant near Kielce was announced. Al-
though Poland is now totally reliant on
bauxite imports, large <clay deposits
containing over 25 percent alumina form
the overburden of brown coal deposits
being exploited by strip mining.

Rumania.—Primary aluminum annual
capacity at the Slatina reduction plant
was expanded to 82,500 tons and con-
struction was started to further expand to
120,000 tons by 1969. Expansion of the
associated alumina works to 200,000 tons
will be completed in 1968. Anode plant
capacity was 24,000 tons per year, suf-
ficient to cover the requirements of the
full expansion.

Spain.—The four primary aluminum
reduction plants (two Government-con-
trolled and two privately owned) ex-
panded annual capacity to 96,000 tons
at yearend with additional expansions
planned to 142,000 by 1970. Consump-
tion, however, was equal to production
in 1967 and planned expansions are
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not expected to make Spain a net ex-
porter.

Sweden.—Svenska Metallverken and its
subsidiary Svenska Aluminiumkompaniet
(Sako) increased productive capacity for
both primary and worked aluminum. The
rolling mill at Finspong increased annual
capacity from 39,000 to 78,000 tons and
the reduction plant at Sundsvall, Sweden’s
only primary producer, will attain a
55,000-ton-per-year capacity in 1968.

United Kingdom.—The Foyers Works
of British Aluminium Co., Ltd. (BACO),
producer of super pure (99.99 percent)
aluminum ceased operations in 1967.

Negotiations were underway through-
out the last half of 1967 among Govern-
ment officials and representatives of Alcan,
BACO and Rio Tinto-Zinc Corp., Ltd.
(RTZ), for competitive bids on the con-
struction of two 120,000-ton-per-year
primary aluminum reduction plants in
the British Isles—one to be in production
by 1970 and the other by 1974. Cost
studies were conducted on nuclear versus
coal-fired powerplants as a source of
electricity.

U.S.S.R.—Estimated annual production
of aluminum was revised downward by
200,000 tons to 480,000 tons for the past
4 years to eliminate secondary production
and to report estimated primary produc-
tion only—-about 1 million tons in 1967.

As the world’s second largest primary
aluminum producer, the U.S.S.R. exported
about 325,000 tons; imports were
negligible. :

Yugoslavia.—Announcement was made
of the formation of a bauxite-aluminum-
power complex near Tituyrad in Monte-
negro, to be financed by Yugoslav In-
vestment Bank funds. Primary aluminum
capacity is planned for 55,000 tons per
year with startup scheduled for 1971.

AFRICA

Angola.—Aluminio Portugues (SARL)
secured the necessary financing to com-
plete the company’s aluminum reduction
plant at Dondo with Péchiney participa-
tion. Startup is scheduled for 1970 with
initial annual capacity of 27,500 tons
which will later be doubled.

Cameroon.—A water shortage again
curtailed production of primary aluminum
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at the Edea plant of Compagnie Came-
rounaise de I’Aluminium (ALUCAM),
Africa’s first aluminum reduction facility.

Construction was started on a third
dam on the Sanaga River which when
completed in 1971 is expected to make
available sufficient hydroelectric power to
attain full capacity of 66,000 tons per
year.

An aluminum rolling mill to produce
roofing and semi-finished corrugated sheet-
ing was dedicated at a site adjacent to
the ALUCAM plant.

Ghana.—Africa’s second primary alu-
minum producer, Volta Aluminum Co.
Ltd. (VAICO), made its first shipment
in March and reached full capacity of
115,000 tons per year by yearend. The
$122 million facility is owned 90 percent
by Kaiser and 10 percent by Reymolds.

Libya.—Alcoa International, in a joint
venture with Libyan investors, formed
Aluminium Co. of Libya, Ltd. (Alcolib)
to fabricate aluminum windows, doors,
shopfronts, etc., for Libya’s construction
market.

Mozambique.—A group of industrialists
applied for a license to establish a com-
plex for the production of caustic soda,
alumina, and aluminum to use bauxite
from Malawi and from local deposits.

South Africa, Republic of—It was
announced that Richards Bay, about 100
miles north of Durban in Zululand, was
selected as the site for a 55,000 tons per
year aluminum reduction plant to startup
in 1970. The $56 million joint venture of
the Industrial Development Corp. (IDC)
of South Africa and Allusuisse will re-
portedly use bauxite from Malawi. Con-
stuction was scheduled to begin in May
1968.

United Arab Republic.—Agreement was
reached for Poland to assist in the con-
struction of a $35 million, 40,000-ton-
per-year-capacity aluminum plant at Suez
to process alumina from India. Comple-
tion was scheduled to coincide with that
of the Aswan High Dam.

ASIA

India.—The Government-owned Bharat
Aluminium Co., Ltd., announced plans to
proceed with the Korba project which
includes a 220,000-ton-per-year alumina
plant to be built with Hungarian as-
sistance, and a 110,000-ton aluminum
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reduction plant and allied manufacturing
facility to be constructed with Soviet as-
sistance. An agreement was also concluded
with Vereinigte Aluminium-Werke, A. G.
(VAW), for technical assistance in estab-
lishing a 27,500-ton-per-year aluminum
reduction plant at Koyna, Maharashtra.
Both plants were scheduled to be in pro-
duction by 1971.

Action was taken by the Indian Alumin-
ium Co. to establish an integrated bauxite
mining-alumina refining-aluminum reduc-
tion plant in Mysore State to begin pro-
duction in 1970 with initial annual capac-
ity of 33,000 tons of primary aluminum.

Hindustan  Aluminium Corp. Ltd.,
raised annual capacity at its aluminum
reduction plant at Mettur, Madras, to
14,000 tons and announced plans to
double capacity to 28,000 tons by late
1968.

Total expansions and new construction
announced in 1967 will increase primary
aluminum annual capacity in India to
365,000 tons by 1971.

Iran.—Negotiations for construction of
a 55,000-ton-per-year aluminum reduction
plant to be located in the western part
of Tran were completed. The $44.5 million
plant, scheduled for production by 1971,
will be operated by Iran Aluminum Co.
(IRALCO), owned 65 percent by Iran,
10 percent by Pakistan, and 25 percent
by Reynolds Metals Co.

Japan.—Japan became the world’s
fourth largest producer of primary alumi-
num and advanced to third place in world
consumption, producing and consuming
421,000 and 562,000 tons, respectively.

The aluminum shortage predicted
early in the year failed to materialize and
a surplus was reported by mid year,
caused by an increase in net imports of
primary aluminum from 28,900 tons in
1966 to 132,800 in 1967.

The fifth primary aluminum production
company in Japan, The Mitsui Aluminum
Industry Co., composed of six Mitsui
Group companies, was organized. A 33,-
000-ton-per-year aluminum reduction plant
on the island of Kyushu is scheduled for
completion in late 1969 with expansion
to 66,000 tons by 1972. Alumina will be
imported from Australia.

Japan Light Metals Co. Ltd. (50-per-
cent owned by Alcan) announced plans
for construction of a new 55,000-ton-per-
year aluminum reduction plant at
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Tomakomai, Hokkaido, scheduled to be in
production by 1971. The new plant will
increase the annual aluminum capacity
of the company to about 300,000 tons
by 1972.

The 19,000-ton-per-year aluminum re-
duction plant of Sumitomo Chemical Co.
Ltd. began operation in June. Expansions
are underway to increase capacity to
75,000 tons per year, which when com-
pleted by 1971 will increase the com-
pany’s total capacity to 163,500 tons.

The aluminum melting and casting
facility (hot mill) of Sky Aluminium Co.
Ltd. was commissioned in April. The
148-inch mill is the largest of its kind in
Japan.

Taiwan.—The Taiwan Aluminum
Corp., the only producer of aluminum in
Taiwan, began installation of equipment
to increase annual capacity from 22,000
to 35,000 tons. The expansion is scheduled
for completion in 1968.

Turkey.—An agreement was signed be-
tween Turkey and the Soviet Union for
construction of a $110 million aluminum
reduction plant at Seydisehir, about 180
miles south of Ankara. Scheduled for
startup in 1972, the plant will have an
annual capacity of 66,000 tons.

OCEANIA

Australia.—Comalco Aluminum, Ltd.
(capacity 72,000 tons per year); Alcoa of
Australia, Pty. Ltd. (capacity 45,000 tons
per year), and, Alcan Australia, Ltd., with
a 40,000 ton per year aluminum reduc-
tion plant under construction at Kurri
Kurri, near Sydney, formed the Alumi-
num Association of Australia and an
Aluminum Development Council for mar-
ket development and sales promotion,
compilation of statistics, and the establish-
ment of industrial standards.

New Zealand.—Negotiations reached an
advanced stage among two Japanese alumi-
num producers, Sumitomo Chemical Co.
Ltd. and Shoua Electro-Chemical Industry
Co. Ltd.,, and Comalco Industries, Pty.,
Ltd. (50-percent owned by Kaiser) for
construction of a 100,000-ton-per-year
aluminum reduction plant at Bluff, South
Island, to utilize alumina from Gladstone,
Australia. Electric power will be available
from Manapouri hydroelectric project at
an estimated cost of 0.2 cent per kilowatt-
hour, reportedly the lowest rate in the
world.
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TECHNOLOGY
Direct operating costs and electric the aluminum industry toward the use of
energy consumption at the Intalco computers and automatic ‘devices to meas-

Aluminum Corp., 152,000-ton-per-year
alumina reduction plant at Bellingham,
Wash., ‘which began operation in 1966,
reportedly were the lowest in the in-
dustry.* Utilization of large reduction
cells (15 feet wide, 25 feet long, and 4
feet deep) and high current densities
(120,000 amperes) reportedly resulted in
lower heat losses and electric energy con-
sumption.  Additional efficiency was
achieved through extensive use of mechani-
zation in feeding alumina and fluoride
compounds to the cells, removal of molten
aluminum from the cell, and in mixing
electrode ingredients to achieve optimum
and uniform properties.
Fluorine-containing vapors, other gases,
and small particles of alumina.and other
materials that emanate from the reduction
cells during operation are removed from
the air at the Intalco plant by a system of
fiber-glass-reinforced plastic scrubbers in-
stalled in the roof of the potrooms. Al-
though the $9 million cost of the system
reportedly was somewhat higher than for
other systems used in the industry, the
firm expected to achieve savings in oper-
ating and maintenance costs using the
plastic scrubbers. Each of the 120 plastic
scrubbers in use at the plant weigh 18,000
pounds and employ 80 horizontal water
sprays. The system uses more than 3 mil-
lion gallons of water per day.®
“Aluminum metal is produced commer-
cially in up to 200 individual reduction
cells, electrically connected in series to
make up the potline. The rate at which
aluminum is produced in each of the cells
is proportional to the product of the total
line current and the current efficiency pre-
vailing in the cell. Hence, changes in the
operating conditions in an individual cell
affect the rate of production in all of the
cells in the line. The factors affecting the
operating of the cell such as the chemical
composition and electrical properties of
the cell bath, the bath temperature, the
distance between the electrodes in the cell,
and the effects of these factors on the effi-
ciency of the production process have been
investigated for many years. A series of
reports presented at the 1966 annual
meeting of American Institute of Mining,
Metallurgical, and Petroleum Engineers
(AIME) reflected the increasing trend in

ure and control the production process
and achieve maximum current efficiencies
consistent with economic considerations.®
The addition of lithium salts to the
alumina reduction cell electrolyte was
found to increase aluminum output by 10
to 12 percent, with simultaneous reduc-
tion in power, anode carbon, and electro-
lyte consumption.” Extensive use of lith-
jum in commercial operations may be
achieved in the future if an assured sup-
ply can be developed and the initial cost
of the lithium can be reduced. Develop-
ment of suitable methods to recover lith-
jum from used pot linings and plant
fumes also would improve the economics
of its use in aluminum production.
Although aluminum was first prepared
by electrolysis of aluminum chloride in a
sodium chloride electrolyte in 1854, the
literature subsequent to the introduction
of the Hall-Heroult process which has
been used commercially since 1896, shows
little published data on chloride processes.
This chloride electrodeposition process
carries a potential economic advantage
over the commercial Hall-Heroult methcd,
because nonconsumable anodes may be
used with a significant saving in cost and
because its lower temperatures are more
economical to maintain. Research resulted
in the establishment of conditions for
small-scale deposition of aluminum from
a molten chloride bath in two different
cell designs and systems, one using a solid
titanium diboride cathode. It was comn-

4 Chemical Engineering. New Techniques in
Auminum Production. V. 74, No. 12, June 5,
1967, pp. 102-104.

Modern Metals. France’s Pechiney “Invades™
U.S. Primary Aluminum Business. V. 22, No.
9, October 1966, pp. 55-58.

5 Steel. Intalco Puts Lid on Air Pollution. V.
159, No. 10, Sept. 5, 1966, p. 42.

6 Kojima, T., and S. Ichihara. Prospects for
Automation of the Aluminum Reduction
gssz. 3‘16 Metals, v. 8, No. 3, March 1966, pp.
12-316.

McMahon, T. K., and G. P. Dirth. Computer
Control of Alum'num Reduction Cells. J. Metals,
v. 18, No. 3, March 1966, pp. 317-319.

McMinn, C. J. Status of Gas Analysis Control
of Aluminum Reduction Cells. J. Metals, v. 18,
No. 3, March 1966, pp. 308-311.

7 Lewis, R. A. Aluminum Reduction: Evatu-
ating 5 Percent Lif-Modified Hall Bath in 10KA
Experimental Reduction Cells. J. Metals, v. 19,
No. 5, May 1967, pp. 30-36.
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cluded that the results were favorable
enough to warrant further research in
cells of increased capacity.®

During 1967 interest continued in di-
rect reduction processes for aluminum.
However, research was abruptly termi-
nated on the Alcan Aluminum, Ltd., sub-
halide process which had excited the most
interest and about which the most infor-
mation had been released. Technical rea-
sons for the decision were not given but it
was known that severe temperature con-
ditions, problems of handling the hot
metal, and the corrosive nature of the
gases made it difficult to scale up the
process from laboratory to semiworks.® By
postponing revamping the 8,000-ton-per-
year experimental plant indefinitely the
company stated that total research-and-
development expenditures were reduced
by 15 to 20 percent, or by approximately
$2 to $3 million.!®

Reynolds Metals Co. has a direct-reduc-
tion pilot plant in operation at Richmond,
Va. The Reynolds process reportedly uses
a raw material which is half alumina and
half low-grade bauxite or clay. It is a
single-step electrolytic process that elimi-
nates the alumina stage in the present
bauxite-alumina-metal process. It pro-
duces aluminum of less purity than the
present process. However, plant equip-
ment investment is considerably reduced.
The company predicted that in 10 years
it could be producing 20 percent of its
aluminum by this process.™

High-purity aluminum (99.99 percent
Al) was produced for many years by re-
fining commercial-purity aluminum in the
Hoopes cell. Since 1960 lower cost pre-
cipitation-crystallization  methods  have
been developed. One of the most recently
developed methods includes treatment of
the molten aluminum with boron to pre-
cipitate high melting point impurities.
After separation the liquid phase is par-
tially crystallized, the crystals separated
and partially remelted. The unremelted
crystals, which are the high-purity metal,
are then recovered.’

A new die casting process, Acurad, de-
veloped by General Motors Corp., was
reported as likely to increase the use of
aluminum in the automobile industry as
well as in other consuming industries.
This process results in castings 3 to 5 per-
cent denser than those from conventional
methods, and which are more uniform
and dimensionally accurate and have a
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better surface finish. Undersurface defects
from trapped air bubbles are said to be
virtually eliminated.

The claimed improvements result
largely from use of a double-plunger sys-
tem in which the second plunger is
smaller in radius and is a concentric part
of the first plunger. The second plunger
forces more molten metal into the die
cavity at just the proper moment of solidi-
fication, filling the voids and eliminating
air bubbles. Other modifications include
lower velocity of injection of the molten
metal into the die, use of a wider gate on
the die, and better cooling of the die.'?

Development of the Acurad die casting
equipment was likely to advance the use
of aluminum engine blocks. Studies were
conducted to eliminate the need for cast
iron sleeves in the cylinder bores of an
aluminum engine block to make it eco-
nomically competitive with the cast iron
block. It appeared that an aluminum alloy
containing 14 to 19 percent silicon would
be used and a method called silicon-lap
finishing was developed, whereby a con-
trolled amount of softer aluminum alloy
components is removed leaving the harder
silicon particles slightly raised on the bore
surface. This preconditions the surface of
the bore so that wear is minimized when
starting the engine in cold weather.’*

Master alloys or hardeners have been
used in the aluminum industry for many
years. Such alloys, which combine alumi-
num with such metals as titanium, zir-
conium, manganese, and chromium, pro-

8 Good, P. C., M. O. Butler, and L. A. Yerkes.
Electrodeposition of Aluminum From Fused-
Salt Electrolytes Containing Aluminum Chlo-
ride. BuMines Rept. of Inv. 6785, 1966, 13 pp.

9 Chemical Week. Go Directly to Aluminum.
V. 101, No. 12, Sept. 16, 1967, pp. 89-91, 94, 96.

10 Chemical Week. Aluminum by Direct Re-
duction Has Been Shelved. V. 101, No. 14,
Sept. 30, 1967, p. 54.

Work cited in footnote 9.

11 Light Metal Age. Reynolds Expands Pa-
cific Northwest Production. V. 24 Nos. 9-10,
October 1966, pp. 6-8.

Wall Street Journal. Alcan Aluminum Delays
Bid To Find New Process. V. 170, No. 58, Sept.
22, 1967, p. 10.

12 Russell, Allen S., Stanley C. Jacobs, Noel
Jarrett, and Bernard M. Starner. A New Proc-
ess To Produce High-Purity Aluminum. Trans.
AIME v. 239 (Metallurgy), No. 10, October
1967, pp. 1630-1633.

13 Light Metal Age. New Low Pressure
Double-Plunger System for Aluminum. V. 24, Nos.
7-8, August 1966, pp. 6-9.

Parker, Bill. Aluminum Use Given Sizeable
Lift by GM’s New “Acurad” Technique. Am.
Metal Market, v. 73, No. 150, Aug. 4, 1966,
pp. 2, 15.

14 Murray R. W. Aluminum Engine Tech-
nology: Where Is It Now? Iron Age, v. 199,
No. 5, Feb. 2, 1967, pp. 70-71,
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vide a convenient and efficient means for
introducing and dispersing alloying in-
gredients into the molten metal in the
furnace. The result is an aluminum alloy
with greater castability, better physical
properties, and improved electrical con-
ductivity. The development of high-purity
master alloys and effective methods of
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adding them to the product have made an
important contribution to the versatility
of aluminum. Methods of producing mas-
ter alloys, new developments, and the
future of the industry were discussed.’®

15 Hoff, J. C. Master Alloys Aid Aluminum
Industry Growth. J. Metals, v. 18, No. 12,
December 1966, pp. 1275-1277, 1285.






Antimony

By Donald E. Moulds !

In 1967, for the first time since 1964,
activity in the antimony industry was be-
low that of the previous year. The 12-per-
cent decrease in consumption of primary
antimony was reflected in a 14-percent de-
crease in output of primary antlmony and
a reduction in imports of ore, metal, and
oxide. Output of byproduct antimony was
adversely affected by the: strike shutdown
of lead smelters and refineries operated by
American Smelting and Refining Company
and International Smelting & Refining
Co. Secondary production also continued
the downward trend from the 1965 record
level.

The price of imported chemical-grade
ore increased approximately 50 cents per
unit in the second and third quarters of
the year owing to uncertainties of de-
liveries from mainland China and military
requirements. The market eased in the
fourth quarter with a resulting yearend
price appoximately 30 cents per unit
above the January quotation.

Legislation and Government Programs.—
Under authorization of Public Law 88-615
enacted in 1964, the General Services Ad-
ministration disposed of 60 tons and de-

livered 62 tons of surplus Government
stocks of antimony, compared with the 66
tons sold and 58 tons delivered in 1966.
After June 1, 1966, sales were off-the-shelf
with a minimum acceptable order of 5
short tons of metal, 500 short-ton units of
antimony as liquated antimony, or 2,500
short-ton units of antimony in ore. Sale
price was based on the American Metal
Market quotation, f.o.b. storage locations.
Of the initial disposal authorization of
5,000 tons, 2,623 tons remained for sale at
yearend. Total government inventory at
the close of the year was 49,371 tons, of
which 23,871 tons was surplus. In addition
to the antimony inventory, the stockpile
contained 10,500 tons of surplus antimonial
lead, about 9,000 tons of which was avail-
able for disposal at the close of 1967.

Effective September 12, 1967, the Gov-
ernment participation in the allowable costs
of exploring for antimony was increased
from 50 percent to 75 percent, under the
program administered by the Office of
Minerals Exploration, Geological Survey,
of the Department of the Interior.

1 Commodity specialist, Division of Mineral
Studies.

Table 1.—Salient antimony statistics

(Short tons)

1963 1964 19656 1966 1967
United States:
Production:
Primary:
Mine. e 645 632 845 927 892
Smelter ! _ e ieeeaaaa- 12,117 13,358 12,389 14,539 12,466
Secondary 20,803 22,339 24,321 24,258 28,664
Exports of ore, metal and alloys._._ 1 807 14 29 82
Imports, general (antimony conten! 17,781 16,718 14,879 19,712 17,419
Consumption . _ ______________.__.. 216,532 15,839 16,919 19,681 17,350
Price: New York, average cents per p. 4.7 42.22 45.75 45.75 45.75
World: Production._ .. oo 63,882 70,816 70,541 68,513 64,402

1 Includes pnmary content of antimonial lead produced at primary lead smelters.
tent of antimonial lead produced at primary lead smelters and anhmony content of

P
unported alloys (not available after 1963).
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DOMESTIC PRODUCTION

MINE PRODUCTION

Antimony produced as identified anti-
mony ore and concentrates at domestic
mines declined 4 percent to 892 tons. Lead-
silver ores of the Coeur d’Alene district of
Idaho accounted for 823 tons, slightly
below the 834 ton§ registered in 1966,
reflecting the strike-curtailed mining
operations in the district. The antimony
concentrates from Sunshine Mining Co.,
Hecla Mining Co., and Silver Dollar Min-
ing Co. were processed into cathode metal,
96 percent antimony, at the Sunshine
Mining Co. electrolytic plant.

Antimony concentrates containing about
10 tons of antimony were produced at the
Stampede mine in Alaska. Antimony con-
centrates produced in 1966-67 at the
Stibnite mine in Sanders County, Mont.,
and milled in the Raven flotation mill
were shipped to the Laredo smelter.
Approximately 53 tons of antimony, con-
tained in concentrates and selected ore,
was shipped from mines in Nevada to the
Laredo, Tex., smelter.

Antimony Refining Company was re-
portedly constructing a 25-ton-per-day
pilot oxidizing plant at Panaca, Nev., to
process ores from Nevada, Utah, and
Mexico.

SMELTER PRODUCTION

Primary.—The production of antimony
in metal, oxide, and other products totaled
12,500 tons, a decrease of approximately
2,000 tons compared with the 1966 total.
Foreign antimony ore and concentrates or
byproduct antimony from foreign lead ores
supplied 84 percent of the material for
smelter production. Domestic sources sup-
plied 16 percent, 7 percent from mine ore
and 9 percent as a byproduct of domestic
lead ores. Byproduct antimony recovered
at primary lead refineries was mainly con-
sumed at the refinery in manufacturing
antimonial lead. A small amount was pro-
cessed to oxide or recycled in residues.
Smelter output of primary products, in
ratios essentially the same as those of 1966,
was divided as follows: Metal, 32 percent;
oxide, 53 percent; antimonial lead, 12 per-
cent; and sulfide and residues, 3 percent.

The National Lead Co. smelter at
Laredo, Tex., and the Sunshine Mining Co.

electrolytic plant produced antimony
metal. American Smelting and Refining
Company, Harshaw Chemical Co., McGean
Chemical Co., M & T Chemicals, Inc., and
National Lead Co. produced antimony
oxide. Foote Mineral Co., Hummel Chemi-
cal Co., and McGean Chemical Co. proc-
essed ore for consumption as a sulfide.
American Smelting and Refining Company
was the major producer of byproduct anti-
mony.

Secondary.—The processing of lead
scrap at primary lead plants was sharply
reduced owing to the strike during the
second half of the year. Secondary anti-
mony recovery decreased from 286 tons in
1966 to 185 tons in 1967. Secondary lead
plants maintained about the same level of
lead output, but antimony recovery de-
creased about 300 tons to 22,900 tons.
Manufacturers and foundries recovered 840
tons of antimony while reprocessing manu-
facturing scrap, compared with 1,070 tons
in 1966. Sources of old scrap, which con-
tributed 89 percent of the secondary anti-
mony, consisted of the following: Batteries,
66 percent; type metal, 22 percent; babbitt,
5 percent; and miscellaneous articles, 7
percent. Scrapped batteries continued to be
an increasingly large source of secondary
lead and antimony. New scrap consisting
of residues and drosses from manufacturing
and casting, amounted to 2,600 tons, or 11
percent of the total. Because the antimony
recovered at secondary lead plants is nor-
mally insufficient to meet the commercial
specifications of antimonial lead alloys,
3,350 tons of primary antimony was re-
quired to supplement the secondary anti-
mony during 1967, compared with 3,830
tons in 1966.

Table 2.—Antimony mine production and
shipments in the United States
(Short tons)

Antimony Antimony
concentrate
Year Anti-  Pro-
Quantity mony duced Shipped
content,
percent
1963 _______ 3,540 18.2 645 503
1964 _________ 3,296 19.2 632 789
1965__ - _______ 4,711 17.9 845 848
1966__ _________ 5,582 16.6 927 930
1967 ____ 5,402 16.5 892 828
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Table 3.—Primary antimony produced in the United States

(Short tons, antimony content)

Class of material produced

Year By-
Metal Oxide Sulfide Resi- product Total
dues antimonial

lead
4,160 5,983 76 392 1,506 12,117
4,418 6,748 53 447 1,692 13,358
4,216 6,485 94 205 1,389 12,389
,567 7,794 126 219 1,833 14,539
4,002 6,612 1 249 1,532 12,466

Table 4.—Secondary antimony produced in the United States, by kind of
scrap and form of recovery

(Short tons, antimony content)

Kind of scrap 1966 1967 Form of recovery 1966 1967
New scrap:

Lead-base_ _ _________.________ 2,786 2,516 In antimonial lead 1______ 16,895 16,783

Tin-base__ . ___.____ SN 80 91 In otherlead alloys......__ 7,340 6,865

Total ... 2,866 2,607 Intin-basealloys._____.___ 23 16

Total . ______.____._ 24,258 23,664

Old scrap: Value (millions)____  $22.2 $21.7
Lead-base. .. ________________ 21,361 21,031
Tin-base. .. ________________ 31 26
Totale o e oo 21,392 21,067
Grand total _._.____.__.__. 24,258 23,664

1 Includes 286 tons of antimony recovered in antimonial lead from secondary sources at primary plan ts
in 1966 and 185 tons in 1967. .

Table 5.—Byproduct antimonial lead produced at primary lead
refineries in the United States

(Short tons)

Antimony content

Year Gross From From From Total
weight domestic foreign secrap —mM8Mm———
ores!  ores? Quantity Percent
18,818 836 670 384 1,890 10.0
24,023 997 695 308 1,995 8.3
27,895 998 391 595 1,984 7.1
24,059 1,417 416 286 2,119 8.8
18,608 983 549 185 1,717 9.2

1 Includes primary residues and a small quantity of antimony ore.
2 Includes foreign base bullion and small quantities of foreign antimony ore.

CONSUMPTION AND USES

Industrial requirements for antimony in
various end products were derived from
both primary and secondary sources. Total
consumption decreased from 43,950 tons in
1966 to 41,010 tons in 1967. Primary anti-

mony comprised 17,350 tons, 42 percent of
the total, and secondary antimony, 23,660
tons. Secondary antimony was essentially
all consumed in manufacture of antimonial
lead and other hard-lead alloys. Consump-
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tion of secondary lead was not reported
to the Bureau of Mines and industrial
consumption by products is therefore con-
fined to primary antimony.

Consumption of primary antimony de-
creased 12 percent compared with the
record use attained in 1966. Antimony
metal requirements continued the down-
ward trend of recent years, especially in
the manufacture of antimonial lead, owing
to the increased availability of secondary
antimony and, more importantly, the con-
tinued reduction in the antimony content
of antimonial lead used for battery plates.
Decreasing requirements for primary anti-
mony in bearing metal and type metal was
again evident. A major increase for am-
munition reflected rising military require-
ments. Sheet and pipe requirements  con-
tinued to rise and antimony used in-solder
was substantially above that used in 1966.

The use of antimony in nonmetal prod-
ucts, primarly as antimony oxide, repre-
sents 57 percent of the primary antimony
consumed. The major use was in fire re-
tardant compounds for textiles and plas-
tics. To a large degree, the increase in re-
cent years reflects major military require-
ments but, also, an increasing public de-
mand for fireproofed materials. Pigment

N
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consumption continued to decline. Other
uses of antimony, mainly as chemical com-
pounds, ranged from fur processing to
opacifying agents. Two compounds, anti-
mony trichloride, with a wide range of
applications, and sodium antimonate, pre-
dominantly an opacifying agent in enamels
and glass, made up 75 percent of the 1,007
tons consumed in other nonmetal products
The major decrease in 1967 was for sodium
antimonate with requirements approximat-
ing one-third of the 1966 consumption.

The 1967 consumption data indicate a
return to the normal level that existed
prior to the sharp increase in industrial
activity in 1966. The growth potential for
primary antimony is indicated to be in the
area of nonmetal products, although ob-
scured by the current influence of military
needs and other compensating trends. A
decreasing demand for primary antimony
for metal products is indicated by the
trend toward the lower antimony content
of alloys and the reduced requirements for
type metal, bearing metal, and collapsible
tubes because of new techniques and mate-
rials. The supply of primary and secondary
antimony appears adequate to support the
recent consumption level and indicate
growth potential.

Table 6.—Industrial consumption of primary antimony in the United States

(Short tons, antimony content)

Class of material consumed

Year Ore Byproduct

and con- Metal Oxide Sulfide Resi- antimonial Total

centrate ues lead
266 7,124 7,178 71 392 1,506 16,532
252 6,050 7,325 73 447 1,692 15,839
404 6,992 7,847 81 206 1,389 16,919
450 6,269 10,829 81 219 1,833 19,681
312 5,666 9,514 id 249 1,532 17,350

1 Includes antimony content of imported alloys (not available after 1963),
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Table 7.—Industrial consumption of primary antimony in the United States,
by class of material produced

(Short tons, antimony content)

Product 1963 1964 1965 1966 1967
Metal products:
Ammunition____ . 15 36 154 209
16,462 5,952 6,382 6,285 5,539
992 804 821 731 653
101 49 68 164 141
49 50 76 62 54
72 53 49 44 31
81 99 104 107 118
188 149 244 155 184
1652 513 642 515 382
199 167 214 219 223
____________ 18,796 7,851 8,636 8,436 7,534
Nonmetal products:
Ammunition primers_______ . ________ ... 15 17 16 27 30
Fireworks_ . _ ___ . ______________________ 36 47 46 50 43
Flameproofing che 1,601 1,626 1,971 3,188 3,454
Ceramicsand glass_ _ __________________ 1,465 1,649 1,853 2,074 1,884
Matches.__ 5 w /2
Pigments 1,009 1,173 855 832 665
Plastics_ —— 1,352 1,289 1,469 2,224 1,785
Rubber products, 597 492 477 870 948
Other___ 1,656 1,695 1,596 1,980 1,007
Total . - o 7.736 7,988 8,283 11,245 9,816
Grand total . _._________ . ... 16,532 15,839 16,919 19,681 17,350

W Withheld to avoid disclosing individual company confidential data; included with “Other.””
1 Includes antimony content of imported alloys (not available after 1963).

STOCKS

Industrial stocks of antimony that were
reported to the Bureau of Mines during
the year reflected the favorable supply-
demand balance. Stocks of ore and oxide,
drawn down in the first quarter of 1967 to
a total of 7,400 tons of antimony content

were rebuilt in the second quarter to 8,600
tons and then declined in the third and
fourth quarters to a yearend total of 8,350
tons. Metal stocks were somewhat above
usual levels but other materials on hand
were in the normal range.

Table 8.—Industry stocks of primary antimony in the United States, December 31

(Short tons, antimony content)

Stocks 1963 1964 1965 1966 1967
1,970 1,647 2,735 2,720 2,469

1,420 1,433 1,585 1,572 1,719

1,861 2,895 2,705 3,093 2,704

81 81 98 131 80

1,081 935 1,088 519 916

651 309 411 531 462

7,064 7,300 8,622 8,566 8,350

1 Inventories from primary sources at primary lead smelters only.
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PRICES

The domestic prices of antimony metal,
99.5 percent, continued unchanged at 44
cents per pound, in bulk, f.o.b. Laredo,
Tex. (45.75 cents at New York). The
dealer price for imported metal, duty paid,
New York, also continued in the range of
40 to 42 cents per pound, dependent on
quality. The domestic price of oxide con-
tinued unchanged at 47.5 cents per pound
in carload lots, freight allowed, east of the
Rocky Mountains.

At the beginning of the year, the quoted
price for prime 65 percent antimony ores

at New York was $5.60 per short-ton unit .
of contained antimony. The price began to
rise in April due to supply uncertainties
relating to deliveries of metal to Europe
from mainland China, blockage of the Suez
Canal, and military requirements in Viet-
Nam. From April through October, quota-
tions were 40 to 50 cents per short-ton unit
higher than earlier in the year. Prices
eased late in the year and at yearend the
quotation ranged from $5.90 to $5.95 per
short-ton unit.

Table 9.—~Antimony price ranges in 1967

Domesticmetal *_________________________________

Foreign metal 2. _____
Antimony trioxide 3
Antimony ore, 3 50-55 percent_______
Antimony ore, minimum 60 percent__
Antimony ore, minimum 65 percent__

1 RMM brand, f.o.b.,Laredo, Tex.
2 Duty-paid delivery, New York.
3 Quoted in Metals Week.

. Price
__________________________ per pound_ _ $0.44
_____________________ do____ .40-.42
__________________________ do____ .475
___________ per short-ton unit_. 4.70-5.30
...................... do___. 5.50-6.10
............................. do.__. 5.60-6.20

FOREIGN TRADE

The export of antimony in metallic
form—metal, alloys, waste, and scrap—
amounted to 82 tons in 1967 valued at
$75,000. Shipments were consigned to 13
countries with the leading importers
Canada and Taiwan, receiving 44 tons and
29 toms, respectively. Export of antimony
oxide amounted to 166 tons valued at
$197,200. The Netherlands received 85
tons; India, 34 tons; Canada, 23 tons; and
West Germany, 12 tons. The remaining 12
tons was divided among seven other coun-
tries.

General imports of antimony in all
forms decreased from 20,600 tons in 1966
to 18,300 tons in 1967, all of which was
entered for consumption except 27 tons of
metal. The decrease brought receipts of ore
and metal back to the 1965 level, but oxide

imports remained more than double the
1965 total. The Republic of South Africa,
Mexico, and Bolivia continued to supply
most of the ore (91 percent). Yugoslavia
and Belgium-Luxembourg were the princi-
pal suppliers of metal, and the United
Kingdom and Belgium-Luxembourg sup-
plied 82 percent of the oxide.

In addition to the imports of ore, metal,
and oxide, 356 tons of alloy containing 83
percent or more of antimony by weight
was imported, principally from the United
Kingdom and Mexico; 73 tons of antimony
tartrate was received from Italy and Japan;
32 tons of antimony sulfide came from
France; and 7 tons of other antimony com-
pounds came from the United Kingdom
and West Germany. The value of these
materials totaled $342,900.
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Table 10.—U.S. imports ! of antimony, by countries

Antimony ore Antimony metal 2 Antimony oxide
Year and country Short Auntimony content Short Value Short Value
tons ———— —  tons (thou- tons (thou-
(gross Short Value (gross sands) (gross sands)
weight) tons (thou-  weight) weight)
sands)
1965, - e 22,886 10,360 $4,310 2,719 $2,165 2,178  $1,802
1966:
Australia_ .. __________._____ 148 98 49 . lliin mmeme emees
Belgium-Luxembourg._ = —omioe mmemme —mmen 518 390 1,751 1,323
Bolivia_____._______- 5,627 3,470 1,559 17 . -
Brazil ___ 181 112 20 ... .-
Canada._ - oo eeee mmeee mmmmee mmemm ®) 18
Chile.____ 1,154 723 334 5
France. - e mmeeee cmmece mmmme mm=em mm—ee
Germany, West_ . _oo_o_  ccmoos ameee ®) 1
Honduras___.__ 30 17 5 e oo
Treland . it cceooo mcmee e ®) 1
Ttaly.___ 141 85 40 . -
Japan___ .. —ceoos cemm-e memm== amzes am—es
Mexico____ 12,288 3,868 723 382 248
Morocco. - 13! 6 15 ..
Netherlands_ - - oo oo ccccil cmmcme emmee me—== emoee
Peru .o mdmee mmmeee mmmee 187 126
South Africa, Republic of_ 6,496 4,006 2,001 ... ...
Spain_ el cmmcoe eme—= meees 22 17
Turkey.___________ 26 16 8 17 10
United Kingdom. _________.. oo —ooooo aeeo- 288 216
Yugoslavia_ .o ool mcmeen emmmee —eeee 1,366 1,003
Total . - - . 26,229 12,460 4,754 2,805 2,052
1967:
Belgium-Luxembourg._ ... - a_o.  cocooo —oo-o 807 585
Bolivia_..________.___ 3,946 2,439 1,155 5 3
Canada_ o oo ooocmmon oo mmmem= emee 3 17
Chile___ 507 220 _._-. oo
France. - oo eeccmemeen mcemme mmmmmm mmmmm mmm== emmee
Germany, West._ .. ________ loo_--  came-= aeo-- 9
Mexico___._____ 3,018 570 204 101
Morocco_ - ___. 4 42 .. oo
Mozambique____ 69 88 . ao-a-
Netherlands_ - __ ce memece cemcs=e ememe mmm=m mee=e
Peru_______ . 131 52 58 34
South Africa, Republic of .____ 6,751 4,117 2,003 ... .-
Thailand 106 T2 15 94 42
Turkey. o occcccccl cmmaee mmmmam aeeee 11
United Kingdom_ _ ... occooo cmmeon aoeen 283 200
Yugoslavia. - oo oooociooon aemeen cemeen ameee 1,208 86

4,090 2,681 1,866

1 Data are general imports: that is, they include antimony imported for immediate consumption plus
material entering the country under bond. Table does not include antimony contained in lead-silver ores.

2 Includes data for needle or liquated antimony for the following countries (value in thousand dollars):
1965: United Kingdom, 20 tons ($16); 1966: 28 tons ($21); 1967: 5 tons ($4); 1965: Belgium-Luxembourg,
3 tons ($2); 1966: 35 tons ($21); 1967: 24 tons ($14).

3 Less than 24 unit.

Table 11.—U.S. imports for consumption of antimony !

Antimony ore Needle or Antimony metal Antimony oxide
liquated
Year Short Antimony content Short Value Value Short Value
tons —————————— tons (thou- Short (thou- tons (thou-
(gross Short Value (gross sands) tons sands) (gross sands)
weight) tons (th(:il;; weight) weight)
san

10,360 $4,310 23 $18 2,
12,460 , 754 63 42 2,
10,517 4,090 29 18 2

650 $2,112 2,173 $1,798
767 2,031 5,383 3,998
654 1,849 5,098 3,762

1 Does not include antimony contained in lead-silver ore.
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WORLD REVIEW

The world supply-demand situation for
antimony remained relatively balanced
through 1967 even though demand contin-
ued at a high level, especially for high-
quality ores and concentrates. The market
was easy early in the year but uncertainties
concerning delivery of metal purchased at
the Canton, China, business fairs during
1966 had strengthened the foreign price of
metal and ore early in April. Blockage of
the Suez Canal and the Israel-Arab conflict
in June increased the uncertainties of anti-
mony supply and demand in Europe and
the prices of metal and ores continued
strong into October. Delivery of Chinese
metal and ore to European and Japanese
ports during the second half of 1967, to-
gether with easing of the political situation
and a declining consumption, resulted in
a downward movement of metal and ore
prices in the fourth quarter of the year.

The Republic of South Africa and
Bolivia, the main sources of premium-
quality oxide ores, responded to the strong
demand with an increase in output. Con-
solidated Murchison Goldfields and Devel-
opment Co., Ltd., South Africa, increased
their milling rate to capacity in the second
half of the year, producing 14,200 tons of
antimony in concentrates and cobbed ore,
compared with 12,600 tons in 1966. Ore
reserves were increased slightly by exten-
sive exploration and development work.?
Bolivian production exceeded 12,000 tons,
principally from the medium mines, and
exports were about 12,600 tons, compared
with 11,800 tons in 1966. Mexican produc-
tion, principally as ore for smelting at
Laredo, Tex., declined from 4,900 tons in

2 Consolidated Murchison Goldfields and De-
velopment Co., Ltd. Annual Report (Trans-
vaal). 1967, pp. 14-15.

Table 12.—World production of antimony (content of ore except as indicated) by countries!

(Short tons)

Country 1963 1964 1965 1966 1967 »
North America:
anada 2 796 651 r 703 622
Guatemala________________________________ 381  ______  ______ 15 3
exico_ - r5,111 r4,917 r 4,868 4,199
United States 632 945 927 892
South America:
olivia 4________ r10,604 r10,606 r11,729 12,421
752 713 741 69!
Europe:
Austria (recoverable) _______________________ 548 585 434 250 212
Czechoslovakia ¢ 2,200 2,200 2,200 2,200 2,200
______ 1 119 133 r 308 NA
592 293 r 292 © 480
13 12 T4 e8
60 95 100 ¢ 130
6,700 6,800 r 6,900 7,100
3,008 3,051 2,916 2,533
______ 71 e70 e 70
1,720 2,425 1,480 1,753
49 e 200 NA NA
14,200 13,901 12,534 14,216
165 165 r 165 165
16,500 16,500 16,500 13,200
554 202 85 64
90 67 NA NA
86 61 65 34
1,399 r1,246 1,177 1,131
Turkey . r3,631 r 3,896 r 3,396 e 2,240
Oceania: Australia 5__________________________ " r1,250 r1,057 r1,088 NA
Total 6. ______ o ____ r70,816 70,541 68,513 64,402
e Estimate. P Preliminary. r Revised. NA Not available.

! Compiled mostly from data available May 1968.
z Antimony content of smelter products.
3U.S. imports.

4 Includes antimony content of smelter products derived from mixed ores.

5 Includes antimony in lead concentrates.

¢ Total is of listed figures only; no undisclosed data included.
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1966 to 4,200 tons. Moroccan and Spanish
output increased, but that of Austria,
Japan, Peru, Thailand, and Turkey de-
clined.

About 50 percent of the output of Peru-
vian antimony is derived as a byproduct at
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the Cerro de Pasco lead refinery. A plan-
ned change in the antimony extraction
process, which will increase byproduct out-
put to 1,800 tons annually within the next
2 years, has been announced.

TECHNOLOGY

The increasing production of antimony
as a byproduct of recycling antimonial lead
scrap continues to focus research in this
area with the objective of improved re-

covery and improved tailoring of antimo-’

nial alloys to the desired alloy performance.
The development of oxygen-enriched
smelting has promise in achieving greater
smelting efficiency. The depletions of high-
grade oxide ores necessitate greater atten-
tion to improvement of concentration
methods at the mines and in operating
techniques at the oxide smelters.

Increasing public attention toward fire
hazards inherent in plastics and textiles,
with possible expansion of fire-retardant
standards and markets, has stimulated re-
search to devise new formulations.® A new

development is a boric acid-antimony tri-
oxide agent added to the constituents of
wood-based materials with a resultant
ability to withstand very high temperature
without ignition.

A development in the catalyst field was
a process for recovering antimony trifluo-
ride from spent complex hydrocarbon com-
pounds.* Research has also developed in
commerical quantities a semiconductor-
grade antimony trisulfide with purity
higher than 99.999 percent.

3 Modern Plastics. Flame Retardance—Key to
New Plastics Markets. October 1964, pp. 8489,

168-172
4 QOelderik, Jan M. (assigned to Shell Oil
Company, New York). Process for Recover-

ing SbFz from Spent HSbFg
Pat. 3,278,259, Oct. 11, 1966.

Catalyst. U.S.






Asbestos

By Timothy C. May"

The market for asbestos was off in 1967
as a result of reduced construction activ-
ity. Because of lower levels of residential
commercial water and sewer system con-
struction, sales volume of asbestos was less
than in the previous year. United States
production in 1967 dropped 2 percent,

and output in Canada, the largest pro-
ducer, was almost 3 percent less than in
1966. Imports of amosite and crocidolite
from the Republic of South Africa, the
principal source, was reduced drastically,
while exports of asbestos manufactured
products increased in 1967.

Table 1.—Salient asbestos statistics

1963 1964 1965 1966 1967
United States:
Production (sales) . ___________ short tons__ 66,396 101,092 118,275 125,928 123,189
Valwe_____________________ thousands. - $5,108 $8,143 $10,162 $11,056 $11,102
Exports and reexports (unmanufactured)
short tons. _ 10,044 27,147 43,126 46,996 47,718
Value.____________________ thousands. _ $1,304 $3,199 $5,294 $5,763  $6,025
Exports and reexports of asbestos products
(valwe) . __._______________. thousands..  $16,267 $16,288 $19,139 $21,963 $23,767
Imports for consumption (unmanufactured)
short tons_. 667,860 739,361 719,559 726,459 645,112
Valwe_____________________ thousands..  $61,739 $72,973 $70,457 $78,100 $65,743
Consumption, apparent ! short tons__ 724,212 813,30 794,708 805,391 720,583
World: Produetion.____________________ do____ 2,762,000 3,051,000 3,146,000 3,359,000

NA Not available.

1 Measured by quantity produced, plus imports, minus exports.

Legislation and Government Programs.—
The U.S. Department of Agriculture in-
vited U.S. firms to submit barter offers
to deliver chrysotile asbestos valued at
approximately $4.5 million to India for
the Agency for International Development
(AID). Successful offerors furnished as-
bestos to India and received payment in
agricultural commodities from Commodity
Credit Corporation (CCC) stocks. The
agricultural commodities will be exported
to eligible barter destinations. The barter
arrangements helped reduce the outflow of
U.S. dollars because the proceeds from
the sale of the agricultural commodities

abroad were used to pay for the asbestos
while AID dollars were paid to CCC.2

The General Services Adminjstration in
1967 disposed of 110.44 short tons of
subspecification chrysotile from the De-
fense Production Act inventory. Also sold
were 300 tons of amosite and 150 tons of
crocidolite obtained under the barter pro-
gram.

The stockpile position for asbestos as
of December 31, 1967, is shown in table 2.

1 Commodity specialist, Division of Mineral
Studies.

2U.S. Department of Agriculture. Press
ﬁ)elease 293267, Washington, D.C., Sept. 14,
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Table 2—Stockpile objective and Government inventories as of December 31, 1967
(Short tons)

Commodity Defense

Stockpile National - Supple- Credit Produc- Total
objective ’ mental  Corpora- tion
tion Act
Amosite__.__________________________ 40,000 11,705 54,100 ________ ________ 65,805
Chrysotile. _ . 13,700 6,073 4,388 ________ ________ 10,456
(Subspecification) - m mmmmnd ; 152 1,883 5,228
Crocidolite__________________________ ______ 1,665 46,696 ________ ________ 48,261

Under Presidential action asbestos im-
ports from Southern Rhodesia were barred
after December 16, 1966. The decree also

bans dealings abroad in these products by
Americans and Rhodesian subsidiaries of
U.S. firms.?

DOMESTIC PRODUCTION

Asbestos production in the United States
in 1967 declined 2 percent in volume, but
the value was slightly higher than in
1966. Arizona volume was 14 percent be-
low that of 1966, although the value was
5 percent more, owing to sales of better
quality material. Production in California,
the largest producer was 6 percent lower
in volume and 3 percent less in value
than in 1966. North Carolina, the smallest
producer, dropped 5 percent in volume

and ‘8 percent in value compared with
1966 level. Production in Vermont, the
only State to show an increase, was 6
percent higher in volume and 7 percent
more in value. Nearly all U.S. production
was short fiber. U.S. production supplied
approximately 17 percent of domestic re-
quirements for asbestos. Producers of as-
bestos in the United States are listed in
the following tabulation:

State and company County Name of mine Type of asbestos

Arizona:

Asbestos Manufacturing Co________________ Gila____________ Phillips_________ Chrysotile.

Jaquays Mining Corp._______ Chrysotile 0.

Metate Asbestos Corp Lucky Seven._____ ‘Do.
California:

Atlas Minerals Corp______________________ Fresno._________ Santa Cruz______ Do.

Coalinga Asbestos Co___ _---do___ - Coalinga________ Do.

Pacific' Asbestos Corp___ Calaveras_______ Pacific Asbestos._ Do.

Union Carbide Corp______________________ San Benito._____ Joe No. 5________ Do.
North Carolina: -

Powhatan Mining Co____________________ Yancey_________ Burnsville_ ______ Anthophyllite.
Vermont:

General Aniline & Film Corp______________ Orleans_________ Lowell__________ Chrysotile.

The Ruberoid Division.

The Ruberoid Co., operator of Vermont
Asbestos Mines, merged with General
Aniline & Film Corp. (GAF), a diversi-
fied producer of dyestuffs, chemicals, pho-

tographic products, and copying equip-
ment. According to the merger agreement,
GAF was the surviving corporation and
Ruberoid operated as a division.*

CONSUMPTION AND USES

The principal markets for asbestos were
in the building and construction indus-
tries, largely in the manufacture of asbestos
cement products. Because of lower levels
of activity in the construction industry in
1967, fiber shipments to this consuming

sector decreased.
Asbestos is also used in the manufacture
of friction materials, gaskets, textiles,
3 Federal Register. Relating to Trade and
Other Transaction Involving Southern Rhodesia.

V. 82, Jan. 17, 1967, pp. 119-120.
4 Asbestos. V. 48, No. 12, June 1967, p. 12.
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plastics, paints, roof coating, caulking, and
numerous miscellaneous items. Nearly 17
percent of the asbestos consumed was
from domestic mines. Chrysotile asbestos
accounted for 96 percent of the total
amount consumed, crocidolite 2 percent,
and amosite 2 percent.

Automatic transmissions get their drive

201

from metal transmission disks that are
covered with a super-tough paper contain-
ing crocidolite asbestos fiber. The average
automobile with power shift contains from
eight to 12 of the paper-lined disks. The
output of more than 6 million automatic
transmissions annually requires disk paper
in hundreds of tons.®

PRICES °

Prices for Vermont, Quebec and British
Columbia, Canada, asbestos increased ap-
proximately 5 percent effective April 1,
1967. It was reported that the increase
was needed to help offset higher costs,
particularly labor and materials.

Prices were not published for California
and North Carolina asbestos.

5 North American Asbestos Corp. Asbestos
News. V. 2, No. 7, July 1967, p. 1.
6 Asbestos. V. 48, No. 10, April 1967, p. 54.

Quotations for Canadian (Quebec) chrysotile f.o.b. mine were as follows:

Per short ton

Grade Description
March 31, 1967 April 1, 1967
Group No. 1 Crude_ . oo . Can $1,410 Can $1,410
Group No. 2 _...do________ 640 to 875 760
Group No. 3 Spinning fiber__ 345 to 565 360 to 588
Group No. 4 Shingle fiber___ 190 to 320 198 to 335
Group No. 5 Paper fiber____ 115 to 156 140 to 165
Group No. 6 ‘Waste, stucco.______ 95 101
Group No. 7 Refuse or shorts 40 to 80 47 to 85
Prices for British Columbia, Canada, chrysotile asbestos, f.o.b. Vancouver, were as
follows:
Per short ton
Grade Description :
March 31, 1967 April 1, 1967

AAA Nonferrous spinning fiber Can $787 Can $810

AA JOR T 625 643

A ce—do- . 470 484

AC Asbestos-cement fiber_ . 825 345

AD Shingle fiber 278 284

AK RN S 281 241

AS —eo-do___ 190 200

AX —---do___ 168 177

AY -...do 126 126

Prices for Arizona chrysotile asbestos have
Quotations f.o.b. Globe, were listed as follows:

remained unchanged since July 10, 1964.

Grade Description Per short ton
Group No. 1  Crude._ . e $1,410 to $1,650
Group No. 2 -- 10 to 900
AAA . .- 800
Group No. 8 Nonferrous filtering and spinning_ .- 425to 750
Group No. 4 Nonferrous plastic and filtering. .. ________________________.__ 385 to 500
Group No. 5 Plastic and filtering_ . _________ 250 to 400
Group No. 7 Refuse or shorts._ . . - oo 58 to 90
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Prices for Vermont chrysotile asbestos, f.o.b. Hyde Park or Morrisville, were as
follows:
Per short ton
Grade Description
March 31, 1967 April 1, 1967
Group No. 3 Spinning ‘and filtering____________________________ $319 to $370 319 to $342
Group No. 4 Shingle fiber 176 to $296 $183 to $296
Group No. 5 Paperfiber__________________ 121 to 144 129 to 153
Group No. 6 ‘Waste, stucco or plaster fiber 88 93
Group No. 7 Shorts and floats________________________________ 40.50 to 75 40.50 to 75 -

Market quotations were not -available
for African and Australian asbestos be-
cause sales were negotiated privately. The
following average values were calculated
from U.S. Department of Commerce im-

Per short ton

Imports
1966 1967

Amosite: South Africa, Republic of____ $152 « $152

. Chrysotile:
port data: : Rhodesia, Southern . ______.____ 190 160
South Africa, Republicof________ 180 187
Crocidolite:
‘Australia_ _____________________ 203 _._.
South Africa, Republic of .______. 191 191
FOREIGN TRADE

Exports of asbestos manufactured prod-
ucts in 1967 increased 8 percent over those
of 1966. Canada accounted for 36 percent
of the total value. The products consisted
of brake linings, gaskets and packings,
clutch facings, including linings, shingles
and clapboard, and asbestos-cement articles.

A 10 percent increase in the ocean

freight rates for amosite and crocidolite
asbestos from South Africa to U.S. ports
was announced by the U.S./South and
FEast Africa Shipping Conference, effective
August 7, 1967. The rate was raised from
$27.75 to $30.50 per long ton.”

7 North American Asbestos Corp.
News, V. 2, No. 6, June 1967, p. 1.

Asbestos
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Table 3.—U.S. exports and reexports of asbestos and asbestos products

1966 1967
Product
Quantity Value Quantity Value
(thousands) thousznds)
Exports:
Unmanufactured:
Crude and spinning fibers___._____ short tons. _ 1,465 $325 860 $238
Nonspinning fibers________. do___. 28,017 3,973 26,603 4,021
Waste and refuse___._________________ do____ 17,218 1,414 19,893 1,692
Total___________ .. do_._. 46,690 5,712 47,356 5,951
Products:
Gaskets and packing__________________ 5,261 2,326 5,253
Brakelinings_________________ 5,23 4,249 5,819
Clutch facings, including linings 1,897 2,765,868 2,328
Textilesand yarn________________ 1,326 ,21 1,790
Shingles and clapboard____ 1,797 10,729 ,996
Articles of asbestos-cement _ 1,332 11,020 2,159
Manufactures, n.e.c.______________________ 5,058 N. ,358
Total . . ... 21,907 ___________ 23,703
Reexports:
Unmanufactured:
Crude and spinning fibers. _____ -___short tons__ 176 30 256 52
Nonspinning fibers__.________________ do._:-_ 130 21 106 22
Total________ . _____ do..__ 306 51 362 74
Products:
Gaskets and packing__________________ do__.__ O] 1 . ..
Braké linings_________________ ——-do____ 1 2 [
Clutch facings, including linings number._ _ 117 1 6,800 5
Shingles and clapboard___________ short tons__ 231 41 85 16
Manufactures, n.e.c_ . ___________________ NA 11 NA 4
Total . il . 56 ___________

NA Not available,
1 Less than 24 unit.

In 1967 total imports for consumption
of asbestos was 11 percent less than in
1966. Imports of amosite and crocidolite
from Republic of South Africa, however,
decreased 48 percent and 45 percent re-
spectively. Low-iron spinning-length chry-
sotile imports from British Columbia in-

creased to 9,274 tons from 8,278 tons in
1966, and imports of all grades from this
source increased to 24,487 tons from
23,216 tons in 1966. Of all of the chry-
sotile imported, approximately 94 percent
was fiber of less than spinning length.
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Table 4.—U.S. imports for consumption of asbestos (unmanufactured), by classes and

countries
Crude
(including Textile fiber All other Total
blue fiber)
Year and country
Short Value Short Value Short Value Short Value
tons (thou- tons (thou- tons (thou- tons (thou-
sands) sands) sands) sands)
300 $61
3 2
654,108 61,439
,563 143
™

4 5
455 103
10 1
580 138
62,570 10,776
98 20
4,442 188
1,824 224
726,459 73,100
3 3
601,982 59,165
3,247 192
15 2
7 8
250 32
59 6
420 5,451 869
South Africa, Republic of.__ 29,318 5,081 17 1,280 255 30,615 5,339
Yugoslavia_ .. ___________ _.____ ______ 827 30 2,656 97 3,483 127
Total . _________________ 37,632 6,456 15,982 5,804 591,498 53,483 645,112 65,743

1 Less than 14 unit.

Table 5.—U.S. imports for consumption of asbestos from specified countries, by grades

(Short tons)

1966 1967

Grade Republic Republic
Canada Rhodesia  of South Canada Rhodesia  of South
Africa Africa

Chrysotile:
rudes__ . _______._.____ 151 445 6,000 6,966 420 1,843
Spmmng and textile. 16,309 _________ 530 15,063 75 17
Allother___________ 637,648 135 5,111 579,953 4,956 1,280
Crocidolite (blue). _ _____________ _______ _________ 26,995 _________ _________ 14,917
Amosite. .. _______.______ _____._ _.___...__ 23,934 ________. ______.__ 12,558
Total .. ______ 654,108 580 62,570 601,982 5,451 30,615

WORLD REVIEW

Australia.—The asbestos mine at Witte-
noum, 700 miles north of Perth in Western
Australia, ceased operations in December
1966.

Production of asbestos in 1966 was 13,-
467 tons, an increase of 16 percent over
1965 output, and consisted of 12,840 tons
of crocidolite and 627 tons of chrysotile.
Asbestos imports in 1966 totaled 55,152

tons consisting of 43,108 tons of chrysotile,
9,950 tons of amosite, and 2,094 tons of
other grades. Exports of asbestos in 1966
was 4,644 tons with the larger amounts
going to Malaysia, 838 tons, Singapore,
672 tons, and Japan 485 tons.?

8 Bureau of Mineral Resources, Geology and

Geophysics (Canberra). Australian Mineral In-
dustry. 1966 review, pp. 54-57.
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Table 6.—World production of asbestos, by countries ! 2

(Short tons)
Country 1963 1964 1965 1966 1967 »
North America:
Canada (sales) . _.__________________ 1,275,580 1,419,851 r 1,388,212 1,479,281 1,443,011
United States (sold or used by producers) - 66,396 101,092 118,275 25,928 123,189
South America:
365 542 243 r 53 NA
10 7 3 4 4
1,440 e 1,430 1,204 1,820 NA
638 o s e e
1,323 1,433 1,433 ©1,430 e 1,430
10,201 11,611 513,307 13,250 © 13,000
26,094 24,289 r11,179 N. NA
74 r 69 N N
68,0%8 75,578 79,2;4 90,4?4 € 110,000
r e
SS.R.o____ ¢ 755,000 210,000 ¢ 865,000 € 925,000 980,000
Yugoslavia_______________________. 9,074 9,280 10,585 8,411 9,944
Africa:
Botswana 2,368 2,161 888 ) NA
Kenya 78 204 136 3 NA
Mozambique. ______________ . o o o __.__ r 535 NA
Rhodesia, Southern 142,254 153,450 176,149 ¢ 175,000 NA
South Africa, Republic of._ r 205,773 215,592 240,752 276,597 ©270,000
Swaziland 33,350 39,862 40,884 36,142 e 42,000
Asi United Arab Republic.______________ 192 1,739 3,225 62,057 N
sia:
China, maintand e__________._______ 110,000 130,000 140,000 r 150,000 170,000
Cyprus 19,962 13,755 17,622 24,449 ¢ 24,000
India____ 3,038 3,710 r 5,264 7,646 NA
Japan________ 18,210 17,979 16,451 r 21,428 NA
Korea, South_ _ 2,120 1,402 1,710 687 2,388
Philippines____ 42 586 . .________ 551 NA
Taiwan 604 526 883 721 NA
Turkey 408 1,291 1,376 r 4,001 e 4,000
Oceania:
Australia___________. ______________ 13,374 13,545 r 11,567 r 13,467 589
New Zealand ... __________________ 439 L it el NA
Total 7__ . ___ r2,761,781 38,050,979 r 3,145,615 r 3,359,006 NA
e Estimate. P Preliminary. r Revised. NA Not available.

1 Asbestos also is produced in Czechoslovakia, Eritrea, Malagasy, North Korea, and Rumania.

2 Compiled from data available April 1968.
3 Bahia only.

4 Includes asbestos flour.

5 Data represents fiber.

¢ Includes vermiculite.

7 Total is of listed figures only; no undisclosed data i

Canada.—The recent growth of the
asbestos industry came to a halt in 1967.
Production in 1967 was 1,443,011 tons,
down almost 3 percent from the 1,479,281
tons produced in 1966.

Canadian Johns-Manville Co., Ltd., the
leading asbestos fiber producer entered its
50th year of operations in 1967. A
historical report traces the development of
mining practices and equipment at the
firm’s Jeffrey Mine, at Asbestos, Quebec,
the largest asbestos mine and mill in the
free world. The report covers statistics of
the mine from 1881 to 1966, and contains
many photographs including the open pits
during 1890 and 1895. The mine was
operated as an open pit until 1950 when a

change to underground mining was made
because the required horizontal expansion
of the pit and the equipment then avail-
able made open pit mining not econom-
ically feasible. By 1958 there was great
improvement in all types of open pit
mining equipment, and this coupled with
other factors such as increased wage rates,
contamination of the fiber by overburden,
and lower quality fibers due to additional
handling favored a return to open pit
procedures.®

9 Canadian Mining Journal (Quebec). The
Free World’s Largest Asbestos Producer. V. 88,
No. 5, May 1967, pp. 45-64.

Northern Miner (Toronto). Canadian Johns-
Manville Reaches Half Century Mark This Year.
No. 18, July 27, 1967, p. 2.
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Table 7.—Canada: Shipments ef asbestos, by grades

(Short tons)

1963 r 1964 1965 1966 1967
Quebec:
Crude No. 1,2,and other______________ 217 218 [©) [©) o
Milled group:
8 (spinning) - - - ____________.__ 31,376 21,356 28,716 25,391
4 (shingle) ____ 319,629 322,772 371,837 336,568
5 (paper) - - 188,672 168,759 190,278 185,450
6 (stucco)_ 232,382 208,682 229,426 244,021
7 (refuse)__ 507,003 506,497 512,030 490,087
8(sand)-_ ... 5,602 6,088 8,706 7,149
Newfoundland, Ontario, and British Columbia_ 135,887 153,401 138,288 154,345
Total of all grades___________________ 1,275,530 1,420,769 1,387,555 1,479,281 1,443,011
* Revised.

1 Included with group 3.
2 Included with Quebec.

Source: Dominion Bureau of Statistics.

Advocate Mines, sole producer of
asbestos in Newfoundland in 1966, milled
2,006,738 tons of ore and produced 65,201
tons of asbestos fiber for a recovered grade
of 3.25 percent. This represents a con-
siderable increase over the 1965 figure of
2.94 percent.!®

Johns-Manville also manages Advocate
Mines at Baie Verte, Newfoundland, and
is developing a third asbestos mine at
Reeves Township, near Timmins, On-
tario.’*

It was announced that the aerial skyline
spanning the Yukon River at Dawson has
been completed. The 1,500-foot-long sky-
line is designed to haul freight across the
Yukon River during freeze-up and spring
breakup so that Cassiar Asbestos Corp.
Ltd., can operate its new mine at Clinton
Creek and ship fiber on a year-round basis.
The Cassiar asbestos mine is 60 miles
northeast of Dawson.™?

Operating data  including  mining
methods, equipment, ore preparation and
storage, bagging and shipping, and ventila-
tion were summarized for ten mines operat-
ing in the Eastern Townships of Quebec.
These mines were operated by Canadian
Johns-Manville Co.; Asbestos Corp., Ltd.;
Bell Asbestos Mines; Flintkote Mines;
National Asbestos Mines; Carey-Canadian
Mines; and Nicolet Asbestos Mines.*®

As a result of the continuing program
of ore reserve evaluation at Asbestos Cor-
poration Limited properties, and after
allowing for ore consumed by operations
during the year, reserves at the end of
1967 were calculated to be 161,163,000
tons compared with 167,012,000 tons at
the end of 1966. Asbestos Corporation
Limited, Canada’s only major independent

asbestos producer, is one of the few asbes-
tos firms to publicly provide information
on reserves.'*

It was reported that Asbestos Corpora-
tion Limited, suspended development work
on the Asbestos Hill project in Ungava,
northeastern Quebec because of enormous
escaluation of costs. The corporation spent
about $25 millicn on the Ungava property,
including the cost of acquisition. Of this
amount nearly $14 million was spent on
actual development.’®

Asbestos fiber shipments for the year
1967 from the Black Lake mine, jointly
owned by United Asbestos and Lake
Asbestos of Quebec (a subsidiary of Amer-
ican Smelting and Refining Co.) was ex-
pected to reach 123,000 tons, an increase
of 7 percent more than 1966 production
of 115,000 tons.'

Germany, West.—In response to the
United Nations Security Council Resolu-
tion of December 16, 1966, on economic
sanctions against Rhodesia, licenses to

10 Northern Miner (Toronto). Successful Year
Advocate As Profits Higher, No. 3, Apr. 13,
1967, p. 3.

11 Canadian Mining and Metallurgical Bulletin
(Montreal). Canadian Johns-Manville—Half A
Century Of Growth. V. 60, No. 664, August
1967, p. 865.

12 Engineering and Mining Journal. An Aerial
Skyline. V. 168, No. 3, March 1967, p. 156.

i3 Mining in Canada (Ontario). Quebec Is
Main Centre of Asbestos Industry. October
1967, pp. 22-30.

14 Asbestos Corporation Limited. Annual Re-
port. Montreal, 1967, p. 4.

15 Engineering and Mining Journal. Quebec,
V. 168, No. 5, May 1967, p. 178.

Northern Miner (Toronto). Studying New
Plans For Asbestos Hill of Asbestos Corporation.
No. 6, May 4, 1967, p. 17.

16 Northern Miner (Toronto). United Asbes-
tos Net Up Sharply First Nine Months No. 33,
Nov. 9, 1967, pp. 1, 12.
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import asbestos from Rhodesia were no
longer granted.!”

India.—Production of asbestos in India
during the first 9 months of 1967 was
6,071 tons. This represents an increase of
6 percent over the same period in 1966.
Exports of asbestos in 1967 were 76 tons,
more than twice the exports in 1966. Im-
ports of asbestos in 1967 were 32,500 tons
compared with 33,019 tons in 1966.1%

Italy.—Production of asbestos in' 1966
was 90,464 short tons, an increase of 14
percent above 1965 output. Because of
greater local requirements in 1966 imports
increased about 13 percent. The country
of origin of imports were as follows:
Republic of South Africa, 21,098 tons;
Canada, 13,622 tons; U.S.S.R. 7,644 tons;
and other countries, 1,943 tons. Exports
of asbestos in 1966 were 39,613 tons
compared with 28,295 tons in 1965, an
increase of 40 percent. The destination of
the exports were as follows: West Ger-
many, 15,070 tons; France, 8,842 tons;
Poland, 5,100 tons; Spain, 1,659 tons;
Cuba, 457 tons; and other countries, 8,-
485 tons.'®

Korea, South.—Production of chrysotile
amounted to 687 tons in 1966, of which
the Kwangchon mine accounted for 558
tons and the Kwihang mine produced 129
tons.

South Africa, Republic of.—Production
of asbestos during the first 9 months of
1967 was 202,470 tons or about 2 percent
less than during the same period in 1966.
Exports amounted to 165,254 tons during
the same period and local sales were 17,-
565 tons. Production of amosite during
January-September 1967 was 71,632 tons;
chrysotile, 29,084 tons; and crocidolite,
101,754 tons. Exports for the same period
for amosite were 63,777 tons; chrysotile,
12,498 tons; r=d crocidolite, 88,979 tons.

A new deposit of crocidolite was
recently discovered at the Pomfret mine,
and exploration continued to uncover
deep-seated deposits. The Pomfret mine is
located in an isolated area in the northern
part of the Cape Province on the Molopo
River.?®

The new $6.5 million amosite milling
complex at Penge, now in full production,
is a highly automated unit that compares
favorably with the most modern asbestos
milling facilities elsewhere in the world.
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This technically sophisticated plant—
located in one of the most remote parts of
South Africa, 300 miles from Johannes-
burg—had to be designed to deal with the
hardest and toughest of all asbestos bearing
ores. The banded ironstone, in which
amosite and crocidolite asbestos both occur,
is so hard that only the heaviest and most
durable crushing and reducing equipment
can cope with it on a continuous basis.
Fully mechanized pressure-packing units of
unusual design, to overcome the high
resiliency of amosite, are now in operation
for all of the standard gradings of amosite.
Also, newly developed motor transporta-
tion units for moving amosite from mine
to railhead—28 miles—and extensive new
railhead facilities for storage, palletizing,
and mechanical loading of rail cars are in
full operation to complete the new
amosite production complex.?!

A member of the Cape Asbestos group
of companies, released information on
ocean freight rates to the United States
for amosite and crocidolite from South
Africa. To Eastern and gulf coast ports,
on non-pressure-packed fiber the rate is
$30.50 per long ton (2,240 pounds); for
pressure-packed fiber, $27.75 per long ton.
The rates from South Africa to the West
Coast are $40.50 per long ton for non-
pressure-packed fiber and $37.75 per long
tons for pressure-packed shipments.??

The Ethel asbestos mine at Mtoroshanga
ceased operations. Marginal recovery, lead-
ing to technical difficulties and increasing
costs were given as reasons for the shut-
down. The mine was operated by Ethel
Asbestos Mine, Ltd., a subsidiary of
Skandinaviska FEternit Aktiebolaget and
A. B. Ifoverken, Stockholm, Sweden.

The Thornwood asbestos mine, 7 miles
south of Gwanda, was reactivated by A. D.
Theron & Sons (Pvt.) Ltd. Reserves are
reported to be 300,000 tons of ore.?®

17 U.S. Embassy, Bonn. State Department Air-
gram A-1064, Mar. 6, 1967, p. 2. )

8 U.S. Embassy, New Delhi, India. State
Department Airgram A-932, Apr. 4, 1968, 4 pp.

19 Bureau of Mines. Mineral Trade Notes. V.
64, No 11, November 1967, p.

0 North American Asbestos Corp. Asbestos
News New Blue Deposit At Pomfret. V. 2, No.
4, May 1967, p.

21 North Amencan Asbestos Corp Asbestos
News. V. 2, No. 10, October 1967, p. 1.

22 North American Asbestos Corp. Asbestos
News. V. 2, No. 11, November 1967, p. 1.

23 U.S. Embassy, Johannesburg, Republic of
South Africa. State Department Airgram A-385,
Apr. 217, 1967, p. 7.
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U.S.S.R.—Exports of asbestos continued
to increase. Exports in 1966 were 283,070
tons compared with 273,810 tons in 1965.
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France, Bulgaria, and Hungary received
the larger amounts.?*

TECHNOLOGY

There are two kinds of distinctly fibrous
silicates, one manmade, the other occurring
naturally. Glass fibers, silica, and alumino-
silicate fibers and those mineral fibers
known as rock-wool and slag-wool con-
stitute the group of artificial fibrous
silicates, all of which, with the possible
exception of certain quartz fibers, have a
random noncrystalline structure. In con-
tradistinction to glass fibers, the naturally
occurring fibers possess true crystallinity of
structure, which in turn predetermines and
contributes to their range of unusual chem-
ical and physical properties. Structural
and chemical properties, chemical reac-
tions, synthesis, tensile strengths, bond
strengths, surface area, and other physical
properties of asbestos are discussed.*

High-strength  asbestos® fibers can
economically upgrade the environmental
resistance of plastic moldings and laminates.

Available asbestos reinforcements, the
plastics they can be used with, and
important properties and recommended

uses are described.?®

The largest overhead eccentric jaw
crusher was put in operation by Cassiar
Asbestos Corp. Ltd., at its Clinton Creek,
Yukon Territory, Canada, operation. The
crusher is capable of reducing asbestos ore
to minus 6-inch size, at the rate of 350
tons per hour. Reason for the new crusher’s
record size is that asbestos, a fibrous
mineral, requires extraction from the mine
in large chunks so as to avoid destroying
the fibers, thus tending to optimize the
quality of end products. Details and
operations of the crusher are described.?”

An epidemiological survey is ‘being car-
ried on throughout the Quebec asbestos
industry by the Quebec Asbestos Mining
Association as a part of a planned interna-
tional effort. Fact-finding medical research
on the effect of asbestos on human health
was centered in the Thetford Mines and
Asbestos districts. The work undertaken
is similar in design and purpose to other
surveys being conducted in the United
States, Finland, the U.S.S.R., Republic of
South Africa, Italy, and other countries.
Because of the universal use of asbestos
and asbestos products, national and inter-

national authorities are pressing for careful
investigations so that if there are dangers
they can be identified and controlled.?®
Dust control is very important in the
asbestos industry and much has been done
to develop effective control methods and to
safeguard the workers in mining and mill-
ing operations. Steps taken by the asbestos
industry in creating Retter working condi-
tions and as a safeguard against industrial
diseases through ventilation engineering is
described.?® .

It was announced that new legislation
will be introduced in the United Kingdom
describing measures to be taken to avoid
exposure to asbestos in occupations not
covered by the present Asbestos Regula-
tions. Exposure to relatively small and oc-
casional amounts of some forms of asbestos
dust might result in a disease called
mesothelioma, a malignant growth of the
pleura (the lining membrane of the lung)
or of the peritoneum (the lining membrane
of the abdominal organs).*

The United Kingdom asbestos industry
has formed an information committee
charged with making the facts about health
hazards in the producing and handling
industries known to the public. The two
diseases involved are asbestosis—a fibrosis
of the lungs—and mesothelioma.™

24 Metal Bulletin (London). U.S.S.R.’s 1966
Foreign Trade. No. 5268, Jan. 26, 1968, pp. 24—

25.

25 Hodgson, A. A. Fibrous Silicates. The Royal
Institute of Chemistry, Lecture Series Number
4, Russell Square, London, W. C. 1, pp. 46.

26 Cryor, Robert E. Asbestos Reinforced
Plastics Resist Heat and Chemicals. Materials
in Design Eng., April 1966, pp. 92-96.

27 Western Miner (Vancouver). Largest Over-
head Eccentric Jaw Crusher. V. 40, No. 1,
January 1967, p. 45. ) ;

28 Mining in Canada (Ontario). Epidemiolog-
ical Survey. January 1967, p. 7.

29 Mining in Canada (Ontario). Health Con-
trols Are Advanced in the Asbestos Industry.
October 1967, pp. 35-36. .

30 Chemical Age (London). Legislation Ex-
pected Shortly On Asbestos. V. 97, No. 2493,
Apr. 22, 1967, p. 11.

31 Mining Journal (London). Health Hazard
Committee. V. 268, No. 6877, June 9, 1967, p.



Barite

By Donald E. Eilertsen?*

United States output and consumption
of barite continued at high levels in 1967.
Barite producers sold or used almost 1

million short tons of crude domestic
barite, the most since 1957, while imports
for consumption were the least since 1958.

Table 1.—Salient barite and barium-chemical statistics
(Thousand short tons and thousand dollars)

1963 1964 1965 1966 1967
United States:
Primary:
Mine or plant production___________ 803 817 846 1,007 944
Sold or used by producers__ 824 830 852 947 962
Value. .o $9,402 $9,796 $10,192 $11,259 $11,604
Imports for consumption___________ 57 600 712 69! 58
alue______ o ._l.. $4,637 $4,796 $5,553 $5,764 $4,655
Consumption ' ___________________ 1,230 1,277 ,388 ,417 ,871
Ground and erushed sold by producers. __ 1,030 1,077 1,169 1,209 1,171
____________________________ 5,517 $26,948 $29,444 $30,641 $29,382
Banum chemlcals sold by producers_____ 10 1 1 1
Value __________ . $15,837 $17,101 $17,935 $19,109 $16,283
‘World: Productlon _________________________ ,21 3,451 3,877 4,023 2,447

1 Includes some witherite.

DOMESTIC PRODUCTION

Forty-four mines in nine States pro-
duced crude barite in 1967 and almost
88 percent of this production was from
Arkansas, Georgia, Missouri, and Nevada.
Although the output was somewhat smal-
ler than in 1966, producers sold or used

the most barite since 1957. Yearend stocks
of crude barite at mining operations
totaled 67,500 tons compared with 85,-
100 tons (revised) in 1966.

1 Commodity specialist, Division of Mineral
Studies.

Table 2.—Domestic barite sold or used by producers in the United States, by States

(Thousand short tons and thousand dollars)

s 1963 1964 1965 1966 1967
tate
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value
tity tity tity tity tity

Arkansas________ 236 $2,161 233  $2,202 249  $2,379 233  $2,266 229  $2,266
California_ - 5 31 6 45 4 2 15 10 10 71
Georgia_________ 117 2,013 109 2,022 w w w w w w
Kentucky - 6 85 6 96 oo oo eee cmmmece cmm—e mmmmmee
Missouri._ - 287 3,680 267 3,451 329 4,219 337 4,280 332 4,444
Nevada_________ 120 760 149 1,261 91 58 139 933 154 9
New Mexico.____ 6 w (M) 2 L el e memmmee
North Carolina_.. ... o ___ oo cocoos  emmmo memmemm mmmme —em—e- 1 6
Tennessee_ ______ 404 39 519 31 442 29 412 15 235
‘Washington______ e mmmmmemmmmmemmme—oo ) 1 . () 1
Other States2.___ 28 262 21 200 148 2,545 194 3,264 221 3,658

Total_______ 824 9,402 830 9,796 852 10,192 947 11,259 962 11,604

W Withheld to avoxd disclosing individual company confidential data; included with “Other States.”

! Less than

14 uni
2 Alaska (1966-67), Idaho (1963-64), South Caroiina (1963-66), and Texas (1963-66).
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Three firms in three States produced
crushed barite while 17 firms in nine
States produced ground barite, some firms
producing from more than one plant.
The output of these materials continued
at a high level.

The following firms produced barium
chemicals from barite, except where indi-
cated: Chemical Products Corp., Carters-
ville, Ga.; Chicago Copper & Chemical
Co., Blue Island, Ill.; The Great Western
Sugar Co., Johnstown, Colo. (also used
witherite) ; Holland-Suco Color Co.,
Huntington, W. Va.; Inorganic Chemicals

MINERALS YEARBOOK, 1967

Division, FMC Corp., Modesto, Calif.;
Mallinckrodt Chemical Works, St. Louis,
Mo.; Ozark Smelting & Mining Co., Cof-
feyville, Kans.; and Pittsburgh Plate
Glass Co., Chemical Division, New Mar-
tinsville, W. Va.

The following firms used various bar-

ium chemicals to make other barium
chemicals:
J. T. Baker Chemical Co., Phillipsburg,
N.J.; Barium & Chemicals Inc., Steuben-
ville, Ohio; Eastman Kodak Co., Roches-
ter, N.Y.; Inorganic Chemicals Division,
FMC Corp., Carteret, N.]J.

CONSUMPTION AND USES

The greatest use of barite continued
to be as a weighting agent in oil-and
gas-well drilling muds for lubricating and
cooling drill bits, sealing the walls of
holes to prevent caving and loss of dril-
ling fluid, and confining high pressures
to the rock formations to prevent blow-
outs. Barite was also used by the glass,
paint, and rubber industries and in mak-
ing barium chemicals for many uses such
as glass, television picture tubes, ceramics,
lubricating oil additives, paper coating,
lithol colors, steel hardening, permanent

Table 3.—Ground and crushed barite
produced and sold by producers in the
United States

(Thousand short tons and thousand dollars)

Produc- Sales
Year Plants tion
(quan- Quan- Value
tity) tity
34 1,027 1,030 $25,517
33 1,079 1,077 26,948
31 1,169 1,169 29,444
30 1,203 1,209 30,641
29 1,174 1,171 29,382

magnets, vinyl stabilizers, brick, tile, rail-
road flares, fireworks, and sugar refining.

In contrast to 1966, the producers of
ground and crushed domestic barite
(table 5) reported smaller sales of these
materials to the well-drilling, paint, and
rubber industries, and larger sales to the
glass and undistributed industries, the
latter mostly for chemicals. Consumption
of domestic and imported barite for
chemicals (table 4) decreased 16 percent
in 1967 over 1966.

Table 4.—Crude barite (domestic and

imported) used in the manufacture of

ground barite and barium chemicals in the
United States !

(Thousand short tons)

In manufacture of—

Year Barium Total

Ground chemicals

barite 2 and

lithopone
1963 _______ 1,048 182 1,230
1964_________ 1,103 174 1,277
1965__ . __ 1,199 189 1,388
1966 ___.____ 1,215 202 1,417
1967 ________ 1,201 170 1,371

! Includes some witherite in the manufacture of
barium chemicals.
2 Includes some crushed barite.
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Table 5.—Ground and crushed barite sold by producers, by consuming industries !

1963 1964 1965 1966 1967
"Industry Per- Per- Per- Per- Per-
Short cent Short cent Short cent Short cent Short cent
tons of tons of tons of. tons of tons of
total total total total total
Well drilling._____ 907,134 89 930,965 87 986,889 84 1,022,106 85 949,982 81
Glass______ - 56,362 5 56,866 5 40,158 6 73,660 6 91,220 8
Paint- . - 84,611 3 58,396 6 68,827 6 69,895 6 59,698 5
Rubber_________ 28,479 3 26,675 2 29,992 3 38,249 3 31,039 3
Undistributed.-___ 3,121 ___ 3,787 ___ 12,718 1 4,605 .. 239,166
Total__.__ 1,029,707 100 1,076,689 100 1,168,584 100 1,208,515 100 1,171,105 100

1 Designated uses as reported by the producers of ground and crushed barite.
2 Includes chemicals not separately reported.

Table 6.—Barium chemicals produced and used or sold by producers in the United States
(Short tons)

Used ! by Sold by producers 3

producers 2
Chemical and year Plants Produced in other Short Value
barium tons
chemicals
Black ash'4

1963 8 112,953 102,945 3,374 $322,941
9 114,421 110,676 3,605 344,295
7 124,279 118,805 3,954 375,815
7 131,671 128,886 4,691 465,116
6 111,019 109,803 2,690 273,997
7 78,411 25,688 52,026 5,685,281
7 81,018 28,088 53,897 6,021,728
6 85,609 28,734 57,264 6,206,303
6 94,369 30,669 63,697 7,197,090
6 82,281 26,782 55,625 6,307,246
4 11,100 11,299 1,342,105
5 11,425 11,590 1,926,885
3 11,214 10,975 1,892,909
3 12,373 12,213 2,182,917

3 11,180 10,692 1,942,
4 18,746 _________. 18,436 3,018,482
5 23,384 w 23,313 3,688,060
5 30,211 w 30,459 4,662,887
5 29,604 w 28,664 4,123,893
4 25,172 w 25,250 3,729,658
———- 26,555 w 23,462 4,967,844
I 28,365 w 24,598 5,120,053
R w 21,926 4,796,988
- w 23,763 5,140,246
® w 18,269 4,029,904
14 . ialos 108,597 15,836,653
14 - 117,003 17,101,021
12 124,578 17,934,902
12 133,028 19,109,262
12 112,526 16,283,088

‘W Withheld to avoid disclosing individual company confidential data.

1 Includes purchased material.

2 Of any barium chemical.

3 Exclusive of purchased material and exclusive of sales by 1 producer to another.

1 Black-ash data include lithopone plants.

5 Includes barium acetate, nitrate, oxide, peroxide, sulfate, and other compounds for which separate data
may not be revealed.

¢ Barium acetate, 1 plant; nitrate, 3; oxide, 2; peroxide, 1; sulfate (synthetic) 5.

7 A plant ptoducmg more than 1 product is counted only once in arriving at total.
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PRICES
Prices of barite and barium chemicals at which transactions occurred.
are negotiated between the buyer and The quoted prices of two varieties of

seller. The published prices, which fol- chemical-grade barite and of three bar-
low, only serve as a general guide to ium chemicals increased.
prices and do not necessarily reflect prices

Table 7.—Price quotations for crude and ground barite in 1967
(Per short ton)

Item 1967

Chemical grade, f.o.b. shipping points, carlots:
Hand picked, 95 percent BaSOs, 1 percentiron ' ________.____________._________ . $18.50 to $20.50
Flotation or magnetic separation, 96-97.5 percent BaS0O,, 0. on
(add $3 for 100-pound bags)2__________________________ - 19 to 24.50
‘Water ground, 99.5 percent BaSOy, 825 mesh, 50-pound bags____________ . 45 to 49
Drilling-mud grade, f.o.b. shipping ‘point, carlots: 83-93 percent BaSQs, 3-12 percent,.
iron, specific gravity 4.20-4.30:

Crude, bulk_____________ - 12 to 16
Some restricted sales. _ 11.50
Ground_ . _________________ 23 to - 26
Imported, bulk, c.if. gulf ports..___ ... 10 to 14
1 $18.50 until September 18, and afterward at $20 to $20.50.
2 $19 to $23.50 until September 18, and afterward at $24.50.
Source: Metals Week.
Table 8.—Price quotations for barium chemicals in 1967
(Per short ton, except as noted)
Item 1967
Barium carbonate, calcined, bags, carlots, works_______ _________________.______._ 1$117.00 to $122.50
Barium chlorate, drums, works___ _______________________ _per pound._ _ .32 to .41
Barium chloride, anhydrous, bags, carlots, works_ _______________________________ 2185.00 to 194.00
Barium dioxide (peroxide), drums, freight equalized_.___________ _._per pound. .30
Barium hydrate, crystalline, bags, carlots, truckloads, delivered. .. ________________ 224.00
Barium monohydrate, 99 percent, bags, carlots, delivered_________ per 100 pounds. _ 12.00
Barium nitrate, barrels, carlots, truckloads, delivered__ ____ per pound._ _ .16
Barrels, less carlots, less truckloads, delivered_________________________ d .17
Barium oxide, ground, drums, carlots, truckloads, freight equalized_ 288.00
Blanc fixe, direct process, bags, carlots, works_________________________________.. 3175.00 to 235.00

13117 to Dec. 3.

2 $185 to Dec. 3.

3 $156 to $175 to Dec. 3.

Source: Oil, Paint and Drug Reporter.
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FOREIGN TRADE

Exports of lithopone declined sharply
in 1967 from those of 1966; the latter
were the highest since 1953.

Table 9.—U.S. exports of lithopone

declared value of imports for consump-
tion of crude barite at foreign ports, for
all countries, in 1967 was $8.75 per short
ton. The large decrease in barite imports
in 1967 may be attributed to smaller de-
mand by the chemical and well-drilling
industries. Declared values of crude barite

Year Short Value .
tons (thousands) at foreign ports were as follows for the
indicated countries:
609 $187
3,021;7 %4 Per ton
35 7 Canada.......covviiiueennan.. $8.49
Greece. ..vvvviene .. 8.26
. Ireland........... ... ... .... 7.56
Imports for consumption of crude Mexico..........coooronrn... 7.03
barite were 24 percent lowerin 1967 com-  Morocco. . ... ... -+ - ... 10.06
pared with those in 1966. The average Peru......................... 10.32
Table 10.—U.S. imports for consumption of barite, by countries
(Thousand short tons and thousand dollars)
1966 1967
Type and source
Quantity Value Quantity Value
Crude barite:
i 11 $111 17 $163
181 1,541 134 1,141
................ ) 1
11 85 37 306
116 874 58 437
80 99
212 1,501 133 1,055
45 444 49 497
95 969 71 729
10 83 25 227
10 6 oL e
699 5,764 532 4,655
(O] 1 (O] 2
________________ (O] 2
©] 1 . o
(©) 2 (O] 4
1 Less than 14 unit.
Table 11.—U.S. imports for consumption of barium chemicals
Short Value Short Value Short Value Short Value
tons (thou- tons (thou- tons (thou- tons (thou-
sands) sands) sands) sands)
Year
Blanc fixe Barium Barium
Lithopone (precipitated chloride hydroxide
barium sulfate)
1965__ .. _______ 190 $34 1,624 $181 890 $80 6 $1
182 33 2,705 304 1,237 128 11 2
116 22 2,249 282 979 120 _____ ..
Short tons Value Short tons Value Short tons Value
(thousands) (thousands) (thousands)
Barium nitrate Barium carbonate, Other barium
precipitated compounds
568 $84 826 $53 291 $165
1,005 170 1,150 74 444 249
1,046 153 813 54 156 73
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Table 12.—U.S. imports for consumption of crude unground,
and crushed or ground witherite

Crude unground Crushed or ground

Year Value Value
Short tons  (thousands) Short tons (thou-
sands)

2,569 $112 25 $2

2,138 100 90 8

1,260 53 25 3

WORLD REVIEW

Rhodesia, Southern.—The proved re-
serve of barite at the Dodge mine of the
Dodge Mineral Development Co. in the
Shamva district was reported to be more
than | million tons.?

Thailand.—During a recent study
sponsored by the United Nations, U.S.
Geological Survey geologists working
closely with the Royal Thai Department
of Mineral Resources investigated 58
mineral prospects in the Mekong River

basin, about 400 miles northeast of Bang-
kok, for a number of minerals and
metals. One of the deposits, a limestone
replacement . deposit, was found to con-
tain 2.5 million tons of proven and prob-
able reserves of barite and possibly as
much as 3 million tons.?

2 Bureau of Mines. Mineral Trade Notes. V.
64, No. 9, September 1967, p. 5.

3 U.S. Geological Survey. Mineral Investiga-
tions in Northeastern Thailand. Open file
report, 1967, 276 pp.
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Table 13.—World production of barite, by countries ! 2

(Short tons)

Country 1963 1964 1965 1966 1967 »
North America:
173,503 169,149 203,025 r 221,376 199,576
283,246 368,220 406,027 321,306 NA
United States___________ 803,106 816,706 845,656 1,006,965 944,082
South America:
Argentina 25,350 15,989 r 21,843 r 23,700 NA
Brazil 37,601 36,968 70,945 44,344 60,073
Chile_ r1,124 1,203 r 3,132 r 2,345 NA
Colombi 11,574 11,244 9,700 e 9,900 NA
Peru 137,557 138,252 122,104 128,579 NA
Europe:
Austria (marketable)_____ 2,395 1,390 2,573 r 3,086 2,900
France.__.__._.__._._...___. 82,078 92,397 114,733 ©110,200 NA
Germany, West
(marketable)__________ r 503,430 r515,290 r 517,374 r 497,418 NA
Greece r 94,000 r 75,000 132,000 r 143,000 NA
Ireland_-_ 14,918 45,232 92,581 r 187,789 NA
Italy___ 114,229 115,461 156,412 190,411 e 171,000
Poland 50,376 ¢ 50,376 ¢ 50,376 e 51,800 e 51,800
Portugal . __ 1,828 884 r1,199 1,054 = 180
Rumania._ NA NA r 50,000 er 55,000 e 61,000
Spain_ _ r 53,312 65,183 r 61,140 N.
U.S.S.R.e 220,000 r243,000 r 254,000 r 276,000 287,000
United Kingdom 3_______ 61,066 68,343 67,241 34,172
Yugoslavia_________ 115,176 112,072 107,045 r 88,393 = 99,000
Africa:
Algeria 32,421 82,665 47,142 e 82,700 e 88,000
Kenya__ . e i - 40 108 N.
Morocco 104,228 99,036 114,508 117,126 99,779
Rhodesia, Southern_____. ,95 1,561 1,500 NA N.
South Africa, Republic of 2,704 2,885 1,477 6,815 1,700
Swaziland______________ 93 17 541 1,150 © 700
A United Arab Republic____ 4,545 r5,017 16,924 e 16 500 NA
sias
Burma______ .. _____._ r2,127 NA r 1,940 er 8 800 NA
China, mainland . ______ r 88,000 110,000 110,000 r 121,000 110,000
India_________._. I 41,752 r 51,763 r 53,223 56,949 NA
Iran 4__ — e 16,500 47,899 er 68,000 er 68,000 e 68, 000
.{é\pan __________________ 41,360 438,810 46,606 r 44,396 41,417
orea:
North ¢ r 77,000 r 77,000 r 88,000 r 110,000 110,000
South.___ 3,040 3,024 1,419 40 .
Pakistan____ 5,422 13,235 9,740 r 8,624 NA
Philippines_ - 1,008 1,627 .. 2 NA
Turkey 1,081 6,669 13,206 e 18,700 34,822
Oceania: Australia 9,206 13,778 r 13,413 r 15,370 16,017
Total 5___________._._. r 3,218,309 r 3,451,295 r 3,876,785 r 4,023,118 2,447,046
¢ Estimate. » Preliminary. r Revised. NA Not Available.

1 Barite is produced in Bulgaria, Czechoslovakia, and East Germany, but data on production are mot

available.
2 Compiled mostly from data available May 1968.
3 Includes witherite.

4 Year ended March 20 of year following that stated.

5 Total is of listed figures only; no undisclosed data included.

TECHNOLOGY

Discovery of a belt of barite deposits
in Nevada may add appreciably to the
domestic barite reserve. Additional explo-
ration will be neéded to evaluate the
economic potential of the deposits. The
three principal barite beds usually range
from 5 to 30 feet in thickness, but one
exceeds 50 feet in some places. The barite

4 Shawe, D.

is mostly dark gray, contains 71 to 94
percent BaSO,, and is interlayered in
black chert. Outcrops indicate that the
beds may extend 10,000 feet along the
strike.*

F. G. Poole, and D. A.
Brobst. Bedded Barlte in East Northumberland
Canyon, Nye County, Nevada. U.S. Geol.
Survey Cire. 555, 1967, 8 pp.






Bauxite

By Robert F. Griffith*

Bauxite and alumina in 1966 and 1967
were featured by worldwide alumina plant
capacity expansions, the increasing trend
to convert bauxite to alumina at the
bauxite source, and continued research -to
develop nonbauxitic sources of alumina.
Imports of alumina for the production of
aluminum doubled each year from 1965 to
1967 reaching almost 1 million short tons.

Legislation and Government Programs—

Public Law 89-364 (April 14, 1966), pro-
vided for disposal of 126,300 long tons of
calcined refractory-grade bauxite from the
national stockpile, which was reduced to
its objective of 173,000 tons by sales
of 49,000 tons in 1967. No acceptable bids
were received by the General Services
Administration on the offering for sale of
1,000 short dry tons of fused crude
aluminum oxide used in abrasives.

Table 1.—Salient bauxite statistics

(Thousand long tons and thousand dollars)

1963 1964 1965 1966 1967
United States:
Production, crude ore (dry equivalent)_ .. 1,525 1,601 1,654 1,796 1,654
W€ o 7,284 $17,875 $18,632 $20,095 $19,079
Imports for consumption 1_ 9,212 10,180 11,199 © 11,529 11,673
Exports (as shipped) ____._____ 203 279 147 62
Consumption (dry equivalent) 11,318 12,546 13,534 14,084 14,503
World: Production_______ [ 30,206 32,826 36,854 38,766 43,612

1 Includes bauxite imported for Government account. Import figures for Jamaican, Haitian, and Dominican
Republic bauxite included were adjusted by Bureau of Mines to dry equivalent. Other imports, which are
virtually all dried, are on an as-shipped basis.

DOMESTIC PRODUCTION

Output of crude bauxite remained at the  Chemical Co. Reserves of bauxite in

1965 level but decreased 8 percent from
1966 production. Cessation of production
during the first quarter at the American
Cyanamid mine in Pulaski County, Ark,
accounted for a large part of this de-
crease.

Arkansas continued to produce 96 per-
cent of the U.S. total from mines operated
by three companies in Saline County. The
two leading producers, Aluminum Com-
pany of America (Alcoa) and Reynolds
Metals Co., shipped crude ore to their
own alumina plants. American Cyanamid
Co. continued to operate its Saline
County mine for the production of cal-
cined bauxite. Activated bauxite was pro-
duced by Porocel Corp. and Stauffer

Arkansas, comparable with the grade now
being mined, are estimated to be sufficient
to last for 25 years at the current rate
of production.?

Harbinson-Walker  Refractories  Co.,
National Properties Mining Co., and
Wilson-Snead Mining Co. mined bauxite
in Barbour and Henry Counties, Ala.,
and American Cyanamid Co. mined baux-
ite in Sumter and Floyd Countries, Ga.
Together they produced 70,500 long dry
tons, a 9-percent decrease from the 1966
total. Harbinson-Walker Refractories Co.

1 Commodity specialist, Division of Mineral
Studies.

2 Patterson, Sam H. Bauxite Reserves and
Potential Aluminum _ Resources of the World
U.S. Geol. Survey Bull. 1228, 1967, 176 pp.
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produced calcined bauxite; the other com-
panies produced dried bauxite.

Reynolds Metal Co. began productlon of
sodium aluminate at its Hurricane Creek,
Ark., alumina plant. Reynolds is the first
primary aluminum producer to make and
market this basic chemical. Alcoa and
Kaiser Aluminum & Chemical Corp.
doubled their tabular aluminum produc-
tion capacities at their plants in Bauxite,
Ark., and Baton Rouge, La., respectively.

The gross weight of all " aluminum
oxide produced in 1967 was 6.51 million
short tons of which 6.15 million short tons
was calcined alumina, 254,000 tons was
trihydrate alumina, and the remainder was
tabular and activated alumina and light
hydrate. Shipments of alumina and alumi-
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num oxide products totaled 6.9 million
“tons of which 5.91 million tons went to the
aluminum industry; the remainder was
shipped to the refractory, ceramic, chemi-
cal, and abrasive industries.

Harvey Aluminum, Inc., began produc-
tion of alumina from Austrialian bauxite
at its 350,000-ton-per-year capacity plant
at St. Croix, Virgin Islands. The alumina
was shipped to Harvey’s aluminum reduc-
tion plant at The Dalles, Oreg. In 1967,
52,576 short tons of alumina were shipped
to the United States from the Virgin
Islands. This operation, and the eight
alumina plants in the continental United
States operated by four aluminum com-
panies accounted for the entire calcined
alumina output.

CONSUMPTION AND USES

The production of aluminum accounted
for 90.0 percent of U.S. bauxite consump-
tion in 1967, of which over 87 percent was
imported. The refractory, chemical, and
abrasive industries in that order accounted
for most of the remainder. Minor quan-
tities of bauxite were consumed by the
cement, oil and gas, and steel industries
and by municipal water works.

Shipments of domestic bauxite (an index
of the grade of ore consumed) containing
less than 8 percent silica decreased to 4
percent of the total, the 8- to 15-percent
silica class increased to 73 percent, and the
plus 15-percent silica category decreased to
23 percent. A 5-year comparison of the
grades shipped follows:

SiOq, percent 1963 1964 1965 1966 1967
8 6 5 10 4
52 .+ 63 64 60 73
40 . 31 31 30 23

The aluminum industry received 94 per-
cent of total alumina shipments. The
chemical, refractory, and ceramic and
abrasive industries received most of the
remainder.

Calcined alumina consumed by the pri-
mary aluminum reduction plants totaled
6.14 million tons. The amount of bauxite
and alumina consumed to produce 1 ton
of aluminum since 1963 was as follows:

1963 1964 1965 1966 1967

'_ _______________________________ long dry tons__ 3.929 4.074 4.136 4.088 3.993
_____ short tons.. 1.849 1.901 1.891 1.904 1.878

1.000 1.000 1.000 1.000 1.000
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Table 2.—Mine production of bauxite and shipments from mines and processing plants
to consumers in the United States

(Thousand long tons and thousand dollars)

Mine production

Slnpments from mines and

pr lants to e«
State and year
Crude Dry Value! As Dry Value !
equivalent shipped equivalent
Alabama and Georgia:
1963 47 $533 54 62 $747
39 444 57 57 809
61 658 57 56 T2
78 656 85 82 1,108
83 810 85 84 1,236
1,478 16,701 1,725 1,483 17,543
1,562 17,431 1,773 1,531 17,859
1,593 17,974 2,008 1,729 20,293
1,718 19,439 1,891 1,636 19,788
1,571 18,269 2,022 1,742 21,343
1,525 17,234 1,779 1,545 18,290
1,601 17,875 1,830 1,588 18,668
1,654 18,632 2,065 1,785 ,085
1,796 20,095 1,976 1,718 20,896
1,654 19,079 2,107 1,826 22,579

1 Computed from selling prices and values assigned by producers and estimates of the Bureau of Mines.

Table 3.—~Recovery of dried, calcined, and activated bauxite in the United States

(Long tons)

Processed bauxite recovered

Year Crude ore Calcined or Total
treated Dried activated
Asrecovered Dry equivalent

170,641 35,727 61,853 97,580 137,946
166,884 w w 93,235 128,347
193,076 w w 99,765 140,713
202,443 w w 117,326 157,206
223,174 w w 123,200 166,696

W Withheld to avoid disclosing individual company confidential data.

Tabular alumina was used in the manu-
facture of spark plugs, refractory brick,
casting molds, industrial crucibles, high
tension insulators, and thermocouple tubes
where resistance to high temperatures,
chemical attack, and general erosion was
necessary. Sodium aluminate and hydrated
alumina powder were consumed by the
paper, paint, chemical and rubber indus-

tries.

Aluminum sulfate (alum), by far the
largest item in the category of selected
aluminum salts, was consumed by the pulp
and paper, clay, and textile industries, and
by municipal water works as a purifier. A
plant was constructed by the Tennessee
Corp. at Augusta, Ga., to supply this com-
modity to markets in the Augusta area.

STOCKS

Bauxite stocks, crude and processed, in-
creased about 680,000 long tons in 1966

and decreased about 140,000 tons in 1967.
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Table 4.—Bauxite consumed in the United States, by industries

(Long tons, dry equivalent)

Year and industry Domestic Foreign Total
1966:
1,687,643 11,420,670 13,108,313
w 296,369 2296,369
104,738 189,539 294,277
39,802 - 272,979 312,781
28,259 43,942 72,201
1,860,442 12,223,499 14,083,941
1,633,289 11,936,473 13,569,762
w , 2 246,163
130,292 175,727 306,019
32,666 282,014 314,680
23,214 43,100 66,314
1,819,461 12,683,477 14,502,938

W Withheld to avoid disclosing individual company confidential data; included with ““Other”.
1 Includes consumption by Canadian abrasive industry.
2 Excludes domestic.

Table 5.—Bauxite consumed in the United States in 1967, by grades
(Long tons, dry equivalent)

Grade Domestic origin Foreign origin Total
1,655,398 375,414 2,030,807
32,342 11,780,703 11,813,045
31,268  ______________ 31,268
100,458 527,360 627,818
Total. . 1,819,461 12,683,477 14,502,938

Table 6.—Capacities of domestic alumina plants

Capacity as

Company and plant of Dee. 31, 1967
(short tons
per year)
Aluminum Company of America:
Mobile, Ala__________________________________ 950,000
Bauxite, Ark - 400,000
Point Comfort, Tex 900,000
Total. e e 2,250,000
Reynolds Metals Co.:
Hurricane Creek, Ark___________ 820,000
La Quinta, TexX. - - o 11,080,000
TOtal oo e 1,900, 00!
Kaiser Aluminum & Chemical Corp.: '
Baton Rouge, La__ 1,042,000
Gramerey, La____________ LTI 720,000
Total e 1,762,000
Ormet Corp.: Burnside La____ _____________________ ... 520,000
Harvey Aluminum, Inec.: St. Croix, Virgin Islands__ ________________________ "~ ~"""""°" 350,000
Grand total ________ 6,782,000

1 A 100,000-short-ton-per-year expansion is under construction.



BAUXITE

221

Table 7.—Production and shipment of selected aluminum salts in the United States in 1966

Num- Total shipments including
ber of interplant transfers
Type of salt plants  Production
pro- (short tons) Short tons Value
ducing (thou-
sands)
Aluminum sulfate: :

Commercial (17 percent Al2Os) . _________________ 56 1,112,180 1,072,654 $42,212

Municipal (17 percent Al2O3)_ .. - 3 3,738 XX XX

Iron-free (17 percent AleOs)._ . ____________.______ 16 64,929 38,798 2,210
Aluminum chloride:

Liquid (82° Be) __ .o } 8 24,649 14,462 1,071

Crystal (82°Be) oo _.__ -

Anhydrous (100 percent AlCls) __ . 7 36,659 36,807 9,736
Aluminum floride, techmical ._______________.____ ______ 6 124,843 125,526 29,667
Aluminum hydroxide, trihydrate (100 percent AlLO:3H20) - 8 270,529 243,716 18,807
Other inorganic aluminum compounds 1. _______________ XX XX XX 15,809

Total. - e XX XX XX 119,012

XX Not applicable.

1 Includes sodium aluminate, light aluminum hydroxide, cryolite and alums.
Source: Data are based upon Bureau of the Census report Form MA-28E.1, Annual Report on Shipments

and Production of Inorganic Chemicals.

Table 8.—Stocks of bauxite in the United States !

(Long tons)
Producers and processors Consumers
Year
Crude Processed 2 Crude Processed 2
1,143,893 8,967 499, 526 1,696,700
1,163,770 10,264 402, 394 1,399,509
1,007,020 8,689 419,525 1,609,104
1,129,759 10,424 414,446 2,167,741
1,091,926 9,975 405,870 2,078,018
1 Excludes strategic stockpile.
2 Dried, calcined, and activated.
PRICES

No open market price was in effect for
bauxite mined in the United States be-
cause the output was consumed mainly by
the producing companies. The average
value of imported bauxite consumed by

domestic alumina plants was $15.68 per
long dry ton.

Prices per long ton quoted in Metals
Week for imported bauxite at yearend
1966 and 1967 follow:

Atlantic ports, f.o.b. cars

Dec. 26, 1966 Dec. 25, 1967
Calcined, crushed (abrasive grade)!_ ___ ___ . _______________..___ 2$27.05-$28.80 $35.00
Re(ractory grade ® e 36.25 42.00

Dried bauxite, crushed chemical grade (60 percent Al:03, 6 percent

SiOe, 1.25 percent Fe____________________.___..

13.95 15.50- 16.5C

187 percent minimum Al20s.
2 Penalties for 8iO: content more than 7 percent.
3 88 percent minimum Al:03.

The average value of calcined alumina,
as determined from producer reports, was
$0.0333 per pound. The value of imported

calcined alumina classified as aluminum
oxide for use in producing aluminum was
$0.0263 per pound.
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Table 9.—Average value of domestic
bauxite in the United States !

(Per long ton)

MINERALS YEARBOOK, 1967

Table 10.—Average value of U.S. exports
and imports of bauxite

(Per long ton)

Shipments f.o.b.

Average value

Type mines or plants Type and country port of shipment
1966 1967 1966 1967
Crud dried). - ... __._______ : $9.70 9.70 Exports: Bauxite and bauxite
D‘;-!ileci3 (undried) ¥ $ concentrate. - .. __._________ $69.27 $100.33
galcined_ w lmIMgt&de and dried
i Tu ried:
ctivated Australia_ . __________ . 7.75
Brazil . ____________ 17.98 _______
‘W Withheld to avoid disclosing individual company 12.49 15.26
coufidential data. X 4.00 7.85
1 Calculated from reports to the Bureau of Mines g ig lggg
by bauxite producers. 1248 1959
9.67 9.62
Trinidad and Tobago.. 10.68 _______
United Kingdom______ 18.70 _______
Venezuela___.________ ______ 9.13
Average___________ 11.54 12.97
Calcined: 2
Canada 39.39 38.22
Guyana 29.96 31.11
Surinam 26.17 23.10
Trinidad and Tobago.. 32.32 81.16
Average________._._ 29.41 29.32

1 Dry equivalent tons adjusted by the Bureau of
Mines used in computation.

2 For refractory use.

Note: Bauxite is not subject to an ad valorem rate
of duty and the average values reported may be
arbitrary for acecountancy between allied firms, etec.
Consequently the data do not necessarily reflect
market values in the country of origin.

Table 11.—Market quotations on alumina and aluminum compounds

Compound Dec. 26, 1966 Dec. 18, 1967
Alumina, calcined, bags, carlots, works________________________ pound _ $0.0530 $0.0530
Aluminum hydrate, heavy bags, carlots, freight equalized_______ do____ .0370 .0370 to  .0400
Aluminum sulfate, commercial, ground, bulk, carlots, work, freight
equalized __________________ . ___________. ton_. 48.25 52.75 to 56.25
Aluminum sulfate, iron-free, bags, carlots, works, freight equalized
100 pounds. . 3.80 3.95to0 4.0525

Source: Oil, Paint and Drug Reporter.

FOREIGN TRADE

The decline in exports of bauxite and
bauxite concentrate from 147,000 long tons
in 1965 to 2,168 tons in 1967 was caused in
part by the development of the Australian
bauxite industry and by exports of alu-
mina rather than bauxite to Canada and
Mexico. Exports of alumina increased from
320,000 short tons in 1965 and in 1966 to
550,000 tons valued at $41.5 million in
1967. Canada received 32, Ghana 21;
U.S.S.R. 15, Norway 13, and Mexico 9 per-

cent. Small quantities were shipped to over
30 other countries.

Exports of aluminum sulfate dropped
from 22,000 tons in 1966 to 16,200 tons.
Venezuela received 52, Canada 18, and
Guatemala 12 percent. About 10,600 tons
of aluminum hydroxide was exported;
Mexico, India, and West Germany received
32, 15, and 14 percent, respectively. Ap-
proximately 19,600 tons of artificial corun-
dum valued at $5.6 million was exported;
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Canada received 53, the United Kingdom
9, and Sweden 8 percent. Of the 19,650
tons of other aluminum compounds ex-
ported, 20 percent was shipped to Canada,
Norway and Australia each 15 percent, and
Colombia 14 percent.

Table 12.—U.S. exports of bauxite
(including bauxite concentrates), by
countries

(Thousand long tons)

Destination 1965 1966 1967
16 ® O]
85 9
7 7T M
O] 1
39 35 ()
(O} O] ®
Total as reported._ 147 62 2
Dried bauxite
equivalent. ___. 228 96 _.__
alue
thousands._ $10,736 $4,275 $218

1Less than % unit.

Imports of bauxite have remained at
about the same level of 11.5 million long
tons since 1965, but imports of alumina in-
creased from 226,500 short tons in 1965
to 489,000 in 1966, and 952,000 in 1967.
Of the bauxite imported, 60 percent came
from Jamaica and 26 percent from Suri-
nam. The Dominican Republic, Guyana,
and Haiti accounted for most of the re-
maining imports. Aluminum oxide imports
came chiefly from Surinam, 42 percent;
Australia, 32 percent; and Jamaica, 14 per-
cent. Imports of aluminum hydroxide
totaled 24,044 tons of which 55 percent
came . from France, 32 percent from
Canada, 8 percent from Surinam, and 3
percent from Austria.

Bauxite import data do not include ship-
ments to the Virgin Islands.

Tariff—The duties on crude bauxite,
calcined bauxite, and alumina imported
for making aluminum continued to be sus-
pended until July 15, 1968. Duties on
aluminum hydroxide and alumina not
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used for aluminum production remained
at 0.25 cent per pound. Presidential Proc-
lamation 3822 authorizing reductions in
tariffs in accordance with the Kennedy
Round trade agreements was signed in De-
cember 1967. The first stage of tariff reduc-
tions applying to calendar year 1968 and
becoming effective January 1, 1968, in-
cluded crude and calcined bauxite and
alumina.

Table 13.—U.S. imports for consumption
of bauxite (crude and dried) by countries !

(Thousand long tons and thousand dollars)

Country 1965 1966 1967
Dominican Republic_ 175 653 824
Guyana.__._____.._ 87 326 380
Haiti___________ -- 330 283 313
Jamaica . 6,602 6,665 6,968
Surinam - 2,962 3,500 3,069
Trinidad and .

Tobago 3_.__ - 407 63 _______
Other countries....-- 36 39 119

Total:
Quantity.. 11,199 11,529 11,673
Value..._$142,989 $147,335 $151,418

1 Official Bureau of the Census data for Jamaican,
Haitian, and Dominican Republic bauxite have been
converted to .dry equivalent by deduecting 13.6
percent free moisture for Jamaican, and Haitian, and
17.7 }[:ercent for Dominican Republic. Other imports,
which are virtually all dried, are on ipped basis.

2 Bauxite imports from Trinidad and Tobago
originated in Guyana and Surinam, bauxite is mot
produced in Trinidad and Tobago.

Table 14.—U.S. imports for consumption
of alumina for use in producing alum-
inum, by countries

(Thousand short tons and thousand doltars)

Country 1966 1967

Australia 19 309
14 ki

66 22

42 26

36 130

57 60

192 398

489 952
$27,383 $50,173

WORLD REVIEW

World bauxite production increased 12
percent in 1967. Of the total world ad-
vance, Australia accounted for 86 percent
with an individual increase of 132 percent
and became the third largest producer in

the free world behind Jamaica and Suri-
nam, whose outputs increased 2 percent
and 15 percent, respectively. Guyana’s pro-
duction increased 16 percent while that of
Republic of Guinea remained at the 1966
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level, which was revised downward to  at yearend as follows:

1,583,000 tons from an estimated 3,150,000

tons. } o (Thou-
Worldwide the ratio of bauxite to alumi- sznd
num production continued to decline ;o:g
slightly as follows: North America, including
5.6 Jamaica and Virgin Islands. 8,972
5.5 South America............. 1,517
55 Europe.................... 2,629
5.4 Africa..................... 800
5.4 Asia...................... 1,112
. . o Oceania................... 1,180
Alumina productive capacity in the free !
world was an estimated 16.21 million tons Total................. 16,210
Table 15.—World production of bauxite by countries 1
(Thousand long tons)
Country 1963 1964 1965 1966 1967
North America (dried equivalent of crude ore):
Dominican Republic (shipments) 761 748 927 820 ¢ 830
Haiti___ L _.____ r 378 430 377 356 453
Jamaica_____ 6,903 27,811 28,514 28,929 29,121
United States_ . _______________._________ 1,525 1,601 1,654 1,796 1,654
South America:
i 167 130 154 r 246 e 257
2,342 2,468 2,878 e2,863 3,328
3,384 3,930 r4,258 4,518 ©5,200
18 4 i . .
1,997 2,394 2,620 r2,766 e2,745
Germany, West_ 4 4 4 r4 e3
Greece. ..._..__ 1,256 r1,030 r1,250 1,300 1,500
Hungary 1,341 1,454 1,455 1,406 e1,600
N/, 264 248 241 r 238 e 249
Rumania. . _ 10 7 e 80 €200 e 220
pain. ______ 1 7 r4 NA NA
U.S.S.R.¢3 r 4,200 r4,200 r 4,600 4,700 5,000
Yugoslavia_ . _ . ___________________ 1,265 1,273 1,549 1,857 2,097
Africa:
309 246 314 318 e 315
1,638 1,652 1,840 r1,583 1,639
6 6 e5 eh5
2 2 2 NA NA
€30 151 204 268 336
400 400 400 400 340
r 556 582 695 738 747
Indonesia_._____ 485 638 677 r 690 898
Malaysia:
Malaya_ .. ________________________ 444 464 843 940 885
Sarawak. 155 158 185 (&) I
Turkey . e e 4 10 r32 21
Oceania: Australia__________________________ 354 r 784 r1,168 r1,798 4,169
World total ¢_________________________ r 30,206 r 32,826 r 36,854 r 38,766 43,612
¢ Estimate. P Preliminary. * Revised. NA Not available.

1 Compiled mostly from data available May 1968.

3 Bone dry equivalent of bauxite shipments and bauxite converted into alumina.

3 Excludes nepheline concentrates and alunite ores.

¢ Totals are of listed figures only, no undisclosed data included.



Table 16.—Production and trade of bauxite in 1966, by major countries

(Thousand long tons)

Country Production

North America

Europe

Total United
Canada States

France

rman;
Wes

Vs

Italy

Spain U.S.S.R.t

United
King-

dom

Other
Europe

Asia
(Japan)

All
other
countries

North America:

9856 ... 985
2328 _._ 2 328
7,020 ... . 7,020

2
2,023 1,040 750

Lo

Dominican Republie..__._.__ 820
Haiti - 356
Jamaica 38,929
United States. 1,796
South America:
razil 246
Guyana.__ © 2,863
Surinam 4,513
Europe:
TANCE. o - e cemmmm e 2,766
Germany, West._ . -
Greece. . .ococuan - ¢1,200
Hungary _ - 1,406
Ttaly ... - 238
Rumania. €200
USS.R..___.. - 6e4,700
Yugoslavia_ _________.._____ 1,857
Africa:
Ghana_ ... 318
Guinea, Republic of 1,583
Mozambique.__..____ - eh
. Sierra Leone.__.___.____.__ 268
ia:
China (diasporic)_._____.___ ¢ 400
India___.._____.__ 738
Indonesia 690
Malaysia_. 940
Turkey.___._. - 32
Oceania: Australia._____________ 1,798
World total 7__._________ 88,666

21,125 1,679 13,054

e Estimate. NA Not available.

1U.S.S.R. and other Communist nations of East Europe.

2U.S. imports.

2 Bone dry equivalent of bauxite shipments and bauxite converted to alumina.

4 Imports.
5 Less than 14 unit.

¢ Excludes nepheline concentrates and alunite ore. .
7 Totals are listed figures only; no undisclosed data included.

ALIXOve

149



226

NORTH AMERICA

Canada.—Pyrominerals, Ltd., began pro-
duction of fused alumina abrasives (syn-
thetic corundum) at .its 4.5 million
metallurgical and chemical plant at Point
Edward, Nova Scotia. The material, which
is produced from Australian and South
American bauxite, is sold worldwide to
secondary processors.

Inland Chemicals awarded a construction
contract for a 5,000-ton-per-year aluminum
sulfate plant at Prince George, British
Columbia, with startup scheduled for mid
1968.

Costa Rica.—A large low- to medium-
grade lateritic bauxite deposit covering 250
square kilometers was under investigation
by Alcoa under a 25-year contract.

Jamaica.—Jamaica continued to be the
world’s largest producer of bauxite ac-
counting for 22 percent of total produc-
tion. About 76 percent was shipped to the
United States. The remainder was con-
verted to alumina which was exported to
Canada and the U.S.

Construction of a 950,000-ton-per-year
alumina plant by Alumina Partners of
Jamaica (Alpart) was about 20 percent
complete. Alpart is a partnership of
Anaconda Jamaica, Inc., Kaiser Jamaica
Corp., and Reynolds Jamaica Alumina,
Ltd. Total investment was estimated at
$185 million.

Kaiser Bauxite Co. dedicated its new $35
million bauxite operation, which includes
a loading facility at Discovery Bay to ac-
commodate 37,500-ton ore-carrying ships
and a 125,000-ton-capacity bauxite storage
dome.

An agreement between Revere Copper
& Brass Corp., Inc., and the Government
of Jamaica was announced under which an
alumina plant with an ultimate annual
capacity of 660,000 tons will be built at a
cost of $125 million. The first stage, 220,
000-ton-capacity, is scheduled to be com-
pleted by 1970.

SOUTH AMERICA

Brazil.—The World Bank confirmed a
$22 million loan to help finance aluminum
facilities in Brazil, including a 50,000-ton-
annual-capacity alumina plant. Companhia
Mineria de Alumino (Alcominas), a joint
venture of Brazilian capital, Alcoa, and
Hanna Mining Co., will obtain bauxite
from extensive reserves in the Pogos de
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Caldas area to be mined by a subsidiary,
Companhia Geral de Minas. . .

Guyana.—The new plant of Reynolds
Metal Co. at Everton started production of
calcined bauxite for refractory and abrasive
use. Rated capacity is 400 long tons per
day. Additional mining, transportation,
and drying facilities were installed to in-
crease production of metallurgical grade
bauxite to 1 million tons per year. The $50
million, 3-year expansion program by
Demerara Bauxite Co. Ltd. (Demba) a
subsidiary of Alcan Aluminum, Ltd., and
Reynold’s $15 million investment program
resulted in a record bauxite production of
3.3 million tons.

Surinam.—The decrease in exports of
bauxite from 4.5 million long tons in 1966
to 3.8 million was more than offset by an
increase in alumina exports from 340,000
to over 750,000 short tons. Thus, exports
of bauxite equivalent totaled a record 5.3
million tons. ’

Productive capacity of Surinam Alumi-
num Co.’s (Suralco) alumina plant was
increased to 800,000 tons per year and
construction started on a fifth 200,000-ton-
per-year unit. Facilities are shared with
Billiton Co. (Dutch) which participated
in the financing.

Negotiations continued between a group
of primary aluminum producers and Suri-
nam Government officials regarding the
development of the large bauxite deposits
discovered at Kabalebo in Western Suri-
nam.

Venezuela.—Construction of an alumi-
num sulfate plant at Moron in the state of
Carabobo having an annual capacity of
22,000 metric tons was announced by
Aliada Quimica de Venezuela C.A., a sub-
sidiary of Allied Chemical Corp. For the
period 1964—67 Venezuela has received over
50 percent of U.S. exports of aluminum

sulfate, averaging about 9,000 tons per
year.

EUROPE

France.—Bauxite production was main-
tained at over 2.7 million long tons per
year by the 12 mining operations in
Herauit and Var despite increasing mining
costs. Plant expansions by Péchiney, Com-
pagnie de Produits Chimiques et Eléctro-
metallurgiques at Gardanne and by Ugine-
Kuhlmann Société at La Barasse increased
alumina production capacity to an esti-
mated 1.1 million short tons per year.
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Germany, West.—Full alumina annual
production capacity of 700,000 tons was
attained in 1967. Vereinigte Aluminum-
Werke, A.G. announced plans to increase
capacity at its Lippewark plant at Lunen
by 70,000 tons to 240,000 tons per year.

Greece.—Plans were drawn by Alumi-
num de Grece S.A. to double the capacity
of its alumina plant at St. Nicholas to
500,000 tons per year. This capacity will
be equivalent to most of the estimated 1.5
million tons of bauxite produced in
Greece.

Hungary.—FExisting annual capacity at

the Ajaka alumina work in western Hun-’

gary was increased from 95,000 to 130,000
tons and plans were announced for a sec-
ond 240,000-ton-per-year plant to be com-
pleted in 1972 and later doubled in capac-
ity. The plant at Almatuzito was being
expanded from 155,000 tons to 288,000
tons per year by 1969.

Italy.—Societa Salento Industrie Chem-
iche SpA announced plans for a plant to
produce aluminum sulfate from bauxite
mined at Montevergine, Poggiardo, and
Palmariggi. : :

Netherlands.—Zuid Chimie NV, a sub-
sidiary of Pechiney-Saint-Gobain, began
construction of a  20,000-ton-per-year
aluminum sulfate plant at Sas Van Gert to
be on stream in early 1968, with plans to
later double capacity.

U.S.S.R.—A pilot plant for production
of alumina from kaolin mined near the
town of Angra, was under construction
at Almslyk, Uzbekistan.

United Kingdom.—A chemical division
was formed by the British Aluminum Co.
Ltd. (BACO), to include BACO’s alumina
plants at Buratisland, Fife, and Newport,
and the aluminum sulfate plant of the
:Alumina Co. Ltd. at Widnes, among other
interests.

Yugoslavia.—The capacity of the largest
of Yugoslavia’s three alumina plants at
Kidricero was expanded to 90,000 short
tons per year, to be increased to 140,000
tons by 1971. The country’s other two alu-
mina plants at Moste and Sibenik are
comparatively small.

AFRICA

Ghana.—The bauxite operation of the
British Aluminum Co. at Awaso was ex-
panded by the addition of conveying,
crushing, and screening equipment to
handle 450 tons per hour. Of the four
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known bauxite deposits in Ghana, only
those at Awaso are being mined.

Guinea.—Bauxite production, practical-
ly all of which was converted to alumina
by, Compagnie Internationale pour la Pro-
duction d’Alumine (Fria) and exported,
remained at the same level. A small quan-
tity of bauxite was mined by Harvey Alu-
minum, Inc., from its new operation on
Tamara Island for shipment to St.. Croix
and production of alumina.

Negotiations continued on the develop-
ment of the Boké bauxite fields, which are
located about 90 miles inland. Compagnie
des Bauxites de Guinee was formed in
1964 to develop  these deposits. Halco
(Mining) Inc., a subsidiary of Harvey
Aluminum, Inc., owned 51 percent; the re-
maining 49 percent is owned by the Gov-
ernment of Guinea. In 1967, negotiations
were underway for division of Halco’s 51
percent interest as follows: Alcoa, 17.5
percent; Alcan Aluminum Ltd., 17.5 per-
cent; Pechiney of France, 6 percent;
Vereinigte Alumininum-Werke of West
Germany, 5 percent; and Montecatini
Edison of Italy, 3 percent. Thus, Halco
would retain 51 percent of its original 51
percent ownership, or slightly over 26 per-
cent of the whole.

ASIA

India.—The bauxite export monopoly
of the Government-owned Minerals and
Metals Trading Corp. (MMTC) was abol-
ished effective February 2, 1967. Bauxite
exporters may negotiate their own con-
tracts, under Government-approved appli-
cations, or continue to utilize the services
of MMTC.

Reserves of bauxite containing more
than 50 percent Al:Os were reported in
1967, in millions of metric tons by States,
as follows: Bihar, 12.9; Gujarat, 12.7;
Jammv and Kashmir, 13.0; Madhya
Pradesh, 17.5; Madras, 4.0; Maharashtra,
10.6 ; Mysore, 1.2; Orissa, 0.7.

A $5.5 million loan from Canada’s con-
tribution to the World Bank will be used
by the Indian Aluminum Co., Ltd., to pur-
chase Canadian equipment and services to
be supplied by Alcan, for constructing an
alumina plant, smelter, and allied bauxite
facilities, near Belgaum, Mysore State.

Indonesia.—One mine on the island of
Bintan accounted for the total bauxite pro-
duction of 900,000 tons containing 55 per-
cent alumina, all of which was shipped to
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Japan. Negotiations continued between
Alcoa and the Indonesian Government for
exclusive bauxite exploration rights to all
of Indonesia except the Island of Bintan.

Japan.—Alumina production totaled
782,200 short tons from bauxite imported
principally from Australia, Indonesia, and
Malaysia. :

Turkey.—A 200,000-ton-per-year alu-
mina plant at Seydisehir will reportedly be
financed by the U.S.S.R.

OCEANIA

Australia.—In addition to the three
major known bauxite reserves located at
Weipa, at Gove, and in the Darling Ranges
containing at least 3.2 billion tons, a 50-
to 75-million-ton reserve was developed by
American Metal Climax, Inc. (AMAX), on
the Mitchell Plateau in the Kimberly area
of northwest Western Australia. Explora-
tion work continued aimed at increasing
reserves to 200 million tons to justify an
alumina plant at Port Warrender. ‘Broken
Hill Associated Smelters, Pty. Ltd. re-
portedly applied for thirty-five 300-acre
claims adjacent to the area under explora-
tion by AMAX.

Initial geological surveys indicated a
potential 500-million-ton bauxite reserve
contained in a new discovery about 10
miles north of Perth in Western Australia.
The Darling Range deposits, which are
being mined by Alcoa of Australia Pty.,
Ltd., at the expanded rate of 29,000 tons
per week, are located about 28 miles north-
east of Perth.

Bauxite production from the Weipa
field, located on the west coast of Cape
York peninsula in Queensland, was in-
creased to a rate of 2.5 million tons per
year by Commonwealth Aluminum Corp.,
Pty., Ltd, a wholly owned subsidiary of
Comalco Industries Pty., Ltd. Comalco is
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equally owned by Conzinc Riotinto of
Australia, Ltd., and Kaiser Aluminum &
Chemical Corp. The town of Weipa, con-
structed and designed specifically for the
development of the bauxite deposits, was
officially opened in June.

Bauxite production by Nabalco Pty.,
Ltd., from the Gove deposits located near
the northeast tip of the Northern Territory
is scheduled to begin in 1970 at a rate of
1 million tons per year. Nabalco, which is
equally owned by Swiss Aluminum Ltd.,
and Australian Capital, tentatively chose
a site for a 500,000-ton-per-year alumina
plant and port facilities at Dundas Point
on the entrance to Melville Bay.

Two-thirds of the bauxite mined in
Australia is converted to alumina in Aus-
tralia by three companies. Alumina pro-
ductive capacity at yearend was 1,053,000
long tons, including the 50,000-ton-capacity
of the oldest plant at Bell Bay on the
North " Coast of Tasmania operated by
Comalco Aluminum Ltd. Announced ex-
pansion plans will bring the country’s
alumina capacity to 2,060,000 tons by 1971.

The Gladstone plant of Queensland
Alumina Ltd., came on stream in March,
processing bauxite from the Weipa field to
produce alumina at a rated annual capac-
ity of 600,000 long tons. Queensland Alu-
mina Ltd., owned 52 percent by Kaiser
Aluminum & Chemical Corp., 20 percent
by Compaigne Pechiney, and 8 percent by
Conzinc Riotinto of Australia, Ltd., an-
nounced plans to expand annual capacity
to 900,000 tons.

The Kwinana plant processing bauxite
from' the Darling Range and operated by
Western Aluminum Pty., Ltd., a wholly
owned subsidiary of Alcoa of Australia
Pty,, Ltd., increased annual capacity to
410,000 metric tons per year and an-
nounced a further expansion to 620,000
tons to be completed in 1968.

WORLD RESERVES

A review of world bauxite reserves based
on information available through 1965, was
compiled by Sam H. Patterson of the U.S.
Geological Survey and published in 1967
as Geological Survey Bulletin 1228, titled,

“Bauxite Reserves and Potential Alumi-
num Resources of the World.” Table 17,
taken from this publication, contains
bauxite reserves and other potential
sources of aluinina by countries.
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Table 17.—Estimated total reserves and potential resources of bauxite, 1965

(Million tons)!
(L, large; S, small; VS, very small)

Reserves ? Potential

Tesources
North America:
United States:
Arkansas_ i 44 65
Southeastern States.._._ 1 25
Oregon and Washington__.__ . _ el cemcmean- 85
Hawail_ oo et e 125
Total (rounded) - - el 45 300
Central America:
Costa RiC2 . . oo e —mmemem 150
Honduras and El Salvador_ 10
Panama._ e 25
Total (rounded) - - ccemmmcemin memeea 200
Caribbean Islands:
Dominican Republicand Haiti.__ - _____ o eoa.._ 85 40
Jamaiea. _ .o 600 400
Total (rounded) o e 690 450
South America:
Argentina_ __ e —celiao S()
razil_________ 40 200
British Guiana___ 80 250
French Guiana.__ 70 100
Surinam___.___ 200 350
Venezuela_ - __ e almmccmaen ceeoloo 103
Total (rounded) .. i 390 1,000
Europe: =
Austria e P B
France__. 70 190
Greece___ 84 100
Hungary._._. 150 (L)
Ttal 24
Northern Ireland e ccdcccceeee e
oland e memmmmmmee mmmalas S
Rumania._ .. 20 e
ain P,
.S.S.R. (including Soviet 3300 ?)
Yugoslavia 20 100
Total (rounded).____.___ e mmmm e mmmm e mmmmmm o 850 400
Africa:
} S(N
1,500
30
1060
110
2,400
120
550
Mozambique_..._._. -2 L __
Nyasaland (Malawi) . - 60 S
Portuguese Guinea._ .. [ 1
Southern Rhodesia_ . . [ 2
Sierra Leone_._..__. - 30 M(7)
TaANZANIA o e ecmmmem—mm— e e e mmemeeememmm—mmmmmm —mm = S
Total (rounded) . - - oo ccceeccceccmcccmccemec—me————mm———— 1,580 4,800
China (mainland) . . . ..o amemcccmcmenaa- 150 1,000
India_____.__..___ 64 190
Indonesia. 120 104
TraN. - oo cmcmecmmieemecmec—memecmmms—mmammmmm—=  memmme=
Malaysia:
Peninsular Malaysia . - oo oo cccccmmecccmmm—————— 10 40
Sarawak._____._.____ - 5 S
North Viet Nam_ - VS -
Pakistan___.____ f ccmaea- 15
Philippines._ o mmmmmee
TULKEY - - oo e e ce e cec e maccmm e cemmmmmmemmmmammm—m————————— 30 100
Total (rounded) - . e cmcccmmmmm————— 280 1,400
Oceania:
2,000 1,001)
....... 20
5 40
Total (rounded) . - - o e —mm 2,000 1,050
Total for world (rounded) _ - . eiaaaoo 5,800 9,600

1 Most figures are in metric or long tons, dry basis; however, many estimates used in compilation failed to
desisnate type of tons used and whether tonnages had been converted to dry basis.

2 Chiefly measured and indicated reserves that in some degree have been inventoried in terms of commercial
entexrise and could be used under economic and technological conditions existing in 1965, but inferred bauxite
is included for some large deposits, such as those in Australia not fully explored.

3 Estimate é)robably includes much low-grade bauxite that would be classed as potential resources in other
countries, and possibly aluminous rocks other than bauxite.
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' TECHNOLOGY

Bauxite will continue to be the source of
alumina so long as it is available at cur-
rent prices relative to the cost of other
aluminous raw materials. Looking ahead
to depletion of high-grade bauxite reserves
or curtailment of imports, industry and
government continued cost studies and
research on producing alumina from lower
grade sources. Information on the nature
and occurrence of these potential sources
in the United States and its possessions
was published.®* Over 600 billion tons of
ferruginous bauxite, bauxitic clay, kaolin
and other types of clay, anorthosite, the
kyanite group of minerals, laterites, and
shales averaging 27 to 42 percent AlLOs;
were documented.

Interest continued in the occurrence of
dawsonite (NaAl(OH);Cos) in oil shales
of the Green River Formation in the Pice-
ance Creek Basin of northwestern Colo-
rado.* This interest was based on the alu-
mina and soda content of dawsonite and
soda content of nahcolite (NaHCOs)
which is also present. The dawsonite is dis-
seminated sparsely in the shale. A maxi-
mum concentration of 25 percent dawson-
ite was estimated in a 700-foot interval at
a depth of 1,800 to 2,500 feet. Dawsonite
contains 36 percent Al:Os;. Thus, a zone
with 25 percent dawsonite would contain
9 percent Al;O3 compared with the average
Al;O3 content of the earths crust of about
15 percent.

In order to present a reference point for
cost estimates for nonbauxite alumina
processes a report evaluating the Bayer
process for treating Jamaican bauxite was
published.® The operating cost of a 1,000-
ton-per-day alumina plant was estimated
to be $47.96 per ton of product.

A comparison of the Bayer process with
an acid process whereby alumina was re-
covered from aluminum sulfate crystals
was reported.® )

Reports dealing with the recovery of
alumina from ferruginous bauxites of
Hawaii, Arkansas, and the Pacific North-
west were published.” A caustic, lime re-
duction-sintering followed by water extrac-
tion of alumina and magnetic separation
resulted in alumina recoveries of 74 to 95
percent from the Hawaiian and Arkansas
bauxites and a magnetic product contain-
ing 72 to 86 percent iron. The Pederson
process, developed in Norway, was applied

to the Northwest bauxites and expanded
to include a treatment for removing silica
from the leach liquor. In this process,
high-iron bauxites are . smelted in an
electric arc furnace with lime and coke to
produce a calcium aluminate slag from
which the aluminate can be leached with
a sodium carbonate solution. Byproduct
iron recovery averaged over 90 percent but
contained about 1 percent phosphorous
and would require additional refining. The
technical feasibility of treating the vast
reserves of Pacific Northwest ferruginous
bauxites was shown, but successful exploi-
tation will depend on larger scale tests and
favorable cost studies.

Continuing the search for economic non-
bauxite sources of alumina, an evaluation
of a lime-soda sinter process for produc-
ing alumina from clay was published.® The
estimated operating costs per ton of  alu-
mina, including straight line depreciation
over 20 years but with no provision for
profit, ranged from $72 to $80, assuming a
delivered cost for clay and limestone of $1
to $2 per ton.

Vast deposits of anorthosite, an igneous
rock having a sodium calcium aluminum
silicate composition and containing an
average of 27 percent Al;Oz are known to
occur in New York, Wyoming, California,
Idaho, Montana, Oklahoma, Minnesota,
and Pennsylvania. The results of studies to
extract alumina from samples representing
this large alumina resource were re-

3 Bureau of Mines. Potential Sources of
Aluminum. Inf. Circ. 8335, 1967, 148 pD.

4 Smith, John Ward, and Charles Milton.
Dawsonite in the Green River Formation of
Colorado. Econ. Geol., v. 61, No. 6, 1966, pp.
1029-1042.

5 Peters, Frank A., Paul W. Johnson, and
Ralph C. Kirby. A Cost Estimate of the
Bayer Process for Producing Alumina. Bu-
Mines Rept. of Inv. 6730, 1966, 21 pp.

6 Saeman, W. C. Alumina From Crystallized
Aluminum Sulfate. J. Metals, v. 18, No. 7,
July 1966, pp. 811-818.

7 Blake, Henry E. Jr., Oliver C. Fursman,
Arden D. Fugate, and Lloyd H. Bunning.
Adaption of the Pederson Process to the Fer-
ruginous Bauxites of the Pacific Northwest.
BuMines Rept. of Inv. 6939, 1967, 21 pp.

Calhoun, W. A., and T. E. Hill, Jr. Metal-
lurgical Testing of Hawaiian Ferruginous
Bauxites—Concluding Report. BuMines Rept.
of Inv. 6944, 1967, 37 pp.

Hill, T. E, Jr.,, and W. A. Calhoun. Proc-
essing of High-Tron Arkansas Bauxite Ores.
BuMines Rept. of Inv. 6914, 1967, 18 pp.

8 Peters, Frank A., Paul W. Johnson, John
J. Henn, and Ralph C. Kirby. Methods for
Producing Alumina From Clay. An Evalua-
tion of a Lime-Soda Sinter Process. BuMines
Rept. of Inv. 6927, 1967, 38 pp.
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leased.® Nearly complete extraction of the
alumina was obtained by leaching melted
and quenched anorthosite (ground to
minus 65 mesh) for 15 to 20 minutes at
the boiling point with 16 percent sulfuric
acid. Greater than 90 percent alumina ex-
tractions were also obtained from dry-
mixed minus 200-mesh anorthosite sinter
mixes that were briquetted at 15,000
pounds per square inch, fired between
1,200° and 1,320° C for 20 to 60 minutes,
and leached with a 1.5-normal sodium
hydroxide solution.

Studies were also conducted to recover
alumina from waste products such as coal-
associated draw-slate, a nuisance prod-
uct,”® and mineral waste solutions. Pre-
liminary studies conducted by the Bureau
of Mines indicated that more than 2,000
tons of alumina were being discarded each
day in waste solutions from domestic cop-
per leaching plants and that it might be
recovered for a cost of $51 to $58 per ton.

Long fine “whiskers” of aluminum sili-
cate were produced by a patented process
developed by Bureau of Mines reseachers.!!
As reinforcing fibers in a matrix of plastic
or metal, they provide structural strength
for components of aircraft, rocket, and
space vehicles.
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An industrial alumina ceramic, harder
than tungsten carbide and equal to plati-
num in inertness, was developed. The de-
sirable properties of this material, almost
pure sapphire (99.98 percent Al:O;) and
containing no glass, are attributable to
controlled microstructure and crystal size—
3 microns. Tungsten carbide and platinum
are in relatively short supply; however, the
new ceramic can compete with tungsten
carbide in such applications as metal mach-
ining bits, bearings, and extrusion dies and
with platinum as a linear in wet chemistry
crucibles.'?

9 Ampian, Sarkis G. Lime-Soda Sinter
Process, Correlation of Reaction Products
With Extractability of Alumina From Anor-
tlzosite. BuMines Rept. of Inv. 6933, 1967,
44 _pp.

Leitch, H., H. G. Iverson, and J. B. Clem-
mer. Extraction of Alumina by Leaching
Melted and Quenched Anorthosite in Sulfurie
Acid. BuMines Rept. of Inv. 6744, 1966, 32 pp.

10 Shafer, H. E., Jr., and J. A. Solomon.
The Effect of Selected Calcining Tempera-
tures on_Alumina Extracting From Coal-As-
sociated Draw-Slate. Trans. Min. Eng., v. 238,
No. 1, March 1967, p. 101-103.

11 Johnson, Robert C., and Wilbur H. War-
rick (assigned to the United States of Amer-
ica as represented by the Secretary of the
Interior). Synthesis of Aluminum Silicate
Whiskers. U.S. Pat 3,321,271, May 23, 1967.

12 Steel. Course Alumina Ceramic Tough,
Stl‘é)élg, Inert. v. 160, No. 22, May 29, 1967,
D. 62.






Beryllium

.. By Donald E. Eilertsen®

- World production and U.S. imports and
consumption of beryl increased in 1967.
Beryl from India was processed to beryl-
lium metal on barter stockpile contracts.
Domestic beryl output continued to be
negligible, but the stage was set to use
Utah bertrandite ore in competition with
imported beryl. New, extensive uses for
beryllium in C-5 aircraft brakes and in
missiles developed.

Legislation and Government Programs.
—Government inventories of beryllium

materials were increased by 3,050 tons of
beryl and 49 tons of beryllium metal in
1967 as a result of the barter agreement
that was negotiated with India in 1963.
Through the agreement, India receives
surplus agricultural commodities in  ex-
change for beryl: The Beryllium Corp. and
The Brush Beryllium Co. had contracts to
process the mineral into a total of 75 tons

of beryllium billet.

1 Commodity specialist, Division of Mineral
Studies.

Table 1.—Salient beryl staﬁsﬁcs

1963 1964 1965 1966 1967
United States: Beryl, approximately 11 percent BeO unless
otherwise stated: (. :
Domestic beryl shipped from mines 1 w w w W
Imports._________________ 6,243 5,425 7,791 2,147 5,511
Consumption 7,984 4,435 5,845 6,026 7,087
Price, approximate, per unit BeQ :
at port of exportation._____ $24 $23 $24 $25 $30
‘World: Produetion_____________________________ 7,299 4,943 5,587 8,578 6,950
W Withheld to avoid discloéing individual company confidential data.
Table 2.—Government yearend stocks of beryllium materials
(Short tons)
Supple- Commodity
Item National mental Credit All
stockpile stockpile Corporation Stocks
Beryl (11 percent BeO):
bjective___________________ . __ 13,532 1,683 R 15,215
KCe8S . - . 8,202 4,827 13,019 16,048
Total .. 21,734 6,510 13,019 31,263
Beryllium-copper master alloy:
bjective___ J - —— e 4,750
Excess._ - . ® ® - ®
Total ______ ... 1,075 6,312 ., 7,887
Beryllium metal:
Objective___________________________________ ———— 150 R 150
Exeess. . ______ e 387 15 52
Total . .. —— 187 15 202
Onorder..__________________________________ PR . 25 25

1 Reserved for converting to beryllium.

2 No excess shown in this commodity due to a deficit in copper.

Source: Office of Emergency Planning. Supplemental Stockpile Report to the Congress. OEP-4,

December 1967.

July—
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DOMESTIC PRODUCTION

Hand-sorted beryl was produced ‘in
South Dakota and Colorado. Company
data are confidential but reportedly the
total output was small.

The Beryllium Corp. of Reading and
Hazleton, Pa., and The Brush Beryllium
Co. of Elmore, Ohio, processed hand-
sorted beryl into beryllium metal, alloys,
and compounds. Outputs were principally
beryllium and beryllium-copper master al-
loy. The Brush Beryllium Co. announced
plans to commercially mine and process
Utah bertrandite. A plant is to be erected
between Delta and Lynndyl, Utah, to
process bertrandite mined in the Topaz-
Spor Mountain area, about 40 miles away.
The facilities will cost $8 to $10 million
and begin operations in 1969. The com-

" pany recelved a $6.5 million contract from
the Government for beryllium C-5 air-
craft brakes for delivery during 1968-70.
Negotiations . underway for producing
Poseidon missile parts led to a $13 million
contract for deliveries in 1968 and 1969.

Beryllium Metals & Chemicals Corp.,
Bessemer City, N. C., a subsidiary of
Lithium Corporation of America, Inc.,
continued to produce and fabricate electro-
refined beryllium.

The Anaconda Company continued its
studies on utilizing Utah bertrandite  ore,
and General Astrometals Corp., Yonkers,
N. Y, a subsidiary of The Anaconda
Company, continued to produce beryllium
shapes from various types of beryllium.

CONSUMPTION AND USES

The beryllium and ceramic industries
consumed 7,087 short tons of hand-sorted
beryl of which The Beryllium Corp. and
The Brush Beryllium Co. were by far the
largest consumers. Cobbed beryl was used
by Beryl Ores Co., Arvada, Colo., to pro-
duce specialized beryl materials for the
ceramic and other industries. Lapp Insula-
tor Co., L.eRoy, N. Y., used ground beryl
in making high voltage electrical porcelain.
Cobbed beryl as a minor constituent in
special ceramic compositions was used
principally for spark plugs by The Ceramic
Division, Champion Spark Plug Co.,
Detroit, Mich.

Aerospace designers and developers con-
tinued to be attracted to beryllium’s low
density, high modulus of elasticity, unique
stiffness to weight ratio, high heat capacity,
and unusual nuclear properties. The use
of berylium in structural components,

aircraft brakes and rudders, jet -engine
parts, and rocket fuel additives continued
to be in various stages of development or
evaluation. Interest greatly increased for
using beryllium in missile parts. The metal
had well-established wuses in inertial
guidance systems, but only sporadic use in
special applications for nuclear reactors.
Beryllium-copper alloys had thousands
of uses in business machines, computers,
electronic devices, household appliances,
automobiles, aircraft, boats, and spacecraft.
New uses ranged from ball point pens to
space vehicle antennas, and included uses
in hydrophones, hot cutters for removing
automobile windshield sealant, and dia-
mond-powder-impregnated wire for saws.
Beryllium additives were used to control
the magnesium content of magnesium-
aluminum alloys, and beryllium oxide con-
tinued to attract applications in electronics.

STOCKS

Consumers stocks of beryl at yearend
totaled 8,177 tons. Dealers stocks of

beryl were unknown.

PRICES AND SPECIFICATIONS

Prices of domestic and imported beryl
were generally negotiated between a buyer
and seller and not quoted in the trade
press. The average value of imported beryl
at foreign ports was $333 per short ton.

The quoted price of beryllium metal, 97-

percent pure, beads, f.o.b. Reading, Pa.,
and Cleveland, Ohio, was $62 per pound
in 1,000- to 2,000-pound quantities. A
blend of beryllium powder, 200-grade, was
quoted at $54 per pound in quantities of
20,000 pounds. Vacuum-cast beryllium
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ingot was quoted at $67 to $71 per pound.
The quoted price of beryllium-copper
master alloy, f.o.b. Reading, Pa., Detroit,
Mich., and Elmore, Ohio, was $46 per
pound of contained beryllium plus 55
cents per pound of contained copper until
May 2, and afterward at the price of cop-

FOREIGN

Exports of various forms of beryllium
and beryllium-base alloy powder were al-
most 25 percent larger in 1967 than in
1966, mostly due to greatly increased ex-
ports to Canada and West Germany.

Imports for consumption of beryl in-
creased more than fourfold in 1967 com-
pared to 1966 with the imports from India
and Italy the largest ever reported from
these countries. The beryl from India was
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per on the date of shipment. Beryllium-
copper (No. 172) strip, rod, bar, and wire
was quoted at $2.37 per pound through
May 2, and afterward at $2.41 per pound.
Beryllium-aluminum was quoted at $60 per
pound of contained beryllium with alumi-
num paid for at the market price.?

TRADE

obtained under the barter program for
conversion to beryllium metal. The beryl
from Italy was probably the remainder
from former beryllium metal operations.

Imports of beryllium metal from France
have increased annually since this report-
ing began in 1963.

2 American Metal Market. V. 74, No. 1-249,

January-December 1967.

Table 3.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap !

1966 1967
Country
Value Value
Pounds  (th ds (th ds)

........................................ R R 5 )

............ - - I 1 ®
____________ - 37 $3 eee -
______________________ - 8,152 20 23,029 $97
Congo (Kinshasa) . ____._________________ ———— 82 2 e oo
Denmark.__ ... ———- 1 1 N R
France_________ .. 9,038 464 1,826 33
Germany, West_ ________________________ 10,459 141 24,538 107
Greece__________ [ R 939 3
Israel. . 986 R S
Ttaly.__ 3 55 4
Japan_____ 5,905 228 6,356 181
Korea, 17 1 I o
Mexico.___ 2,220 2 2,222 2
Netherlands. 4 1 25 4
NOrWaY oo 11,613 lg R -
Philippines_ _ . ___ __ . ___ ———- I
Switzerland____ _ . 1 ?) 10 38
United Kingdom_ __________________ . __________ 17,727 206 17,516 96

Venezuela. . __ ———- - 95 ®
Total .. 61,254 1,083 76,117 530

! Consisting of beryllium lumps, single crystals, and powder; beryllium-base alloy powder; and beryllium

rods, sheets, and wire.
2 Less than }4 unit.
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Table 4.—U.S. imports for consumption of beryl, by customs district and countries
(Short tons)

Customs district and country 1966 1967
Philadelphia district:
Argentina_ ______ ... 218 313
Australia___ 15 414
877 1,173
22 P
R 100
17 R
. 1,500
e 1.316
ot 33
Malagasy Republic_ 10 12
Mozambique_______ 62 141
Portugal __________ 11 15
Rhodesia, Southern________ 72 47
South Africa, Republic of _ _ 67 197
Uganda__________________ 101 235
Western Africa, n.e.co oo ... ‘17 I
Total Philadelphia_________________________________________________._ - 1,489 5,496
New York Clty distriet:
astralia______ ... 27 N
Brazil ______________ o 53
Burundi and Rwanda_ 88 44
Mozambique____________ 8 e
South Africa, Republic of 7 -
Uganda________________ T 28 e
Total New York City___ _________ o ________ 158 97
Baltimore district:
dia___.____ e e e 500 3,907
Norway . R 10
Total Baltimore___ _________ o ___ 500 3,917
El Paso district: Zambia_ _ ________________________________________________ eee 1
Grand total _._____________ o oo_____ 2,147 9,511
Value (thousands) . ______________ . ________________________________ $581 $3,167

Table 5.—U.S. imports of beryllium products in 1967, by countries

Beryllium, unwrought, ‘Wrought Beryllium oxide Other beryllium
waste and scrap beryllium or carbonate compounds
Country
Value Value Value Value
Pounds (thousands) Pounds (thousands) Pounds (thousands) Pounds ( thousands)
France._________ 12,099 $646 349 $13 . . 66 O]
Japan___________ - - 6 1 90 $2 - -
Umted Kingdom_. 5,373 4 . . . - -- .-
Total_____ 17,472 650 355 14 90 2 66 ®)

1 Less than 4 unit.

WORLD REVIEW

India.—During fiscal year 1966 (April
1965-March 1966), 3,177 feet of explora-
tion and development drilling was done
at Nawagaon in the Dungarpur district,
Rajasthan, and at Doddakadanur in the
Hassan district, Mysore. The drilling re-

district in Bihar, the Sirohi district in
Rajasthan, the Raigarh and Balaghat
districts in Madhya Pradesh, the Mahasu
and Kinnaur districts in Himachal
Pradesh, and the Kolar, Mysore, Mandya,

vealed beryl at depths of over 200 feet.

Surface geological studies in 1965 con-
firmed the existence of beryl-bearing peg-
matites in the mica belts of the Monghyr

and Shimoga districts in Mysore. Beryl is
considered to be a strategic mineral and
publication of statistical data are controlled
by the Department of Atomic Energy.
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Table 6.—World production of beryl, by countries 1
(Short tons)

Country 1963 1964 1965 1966 1967
Argentina_____________________________________ r 416 r 208 r 248 276 NA
Australia_ o 123 125 44 64 NA
Brazil 2__ e - 2,170 1,566 1,227 778 NA
Congo (Kinshasa) . 235 136 21 NA NA
Indiae___________ - I R 1,500 600 5,400
Malagasy Republic_ - 453 234 22 13 NA
Mozambique____. - 613 451 202 88 NA
Portugal ________ - 2 20 44 15 e 40
Rhodesna, Southern. I 249 182 3101 e 80 NA
Rwanda.____.___._______ —— 282 328 * 756 147 120
South Africa, Republic of . 425 151 53 20 * 90
South-West Africa_______ . 61 8 57 24 NA
Uganda_________ 419 434 212 2738 NA
US.S.R.e ... 1,100 1,100 1,100 1,200 1,300
United States (mme shipments):

Cobbed beryl_ - ____________________________ 1 w w w w
Other lower grade beryllium ore_.____________ 750 R R R —_———
World total4__ . _______________________.__ r 7,299 r 4,943 r5,587 r3,578 6,950

r Revised. NA Not available.
fidential data.

! Compiled mostly from data available April 1968.

2 Exports.

3 U.S. imports.

e Estimate.

W Withheld to avoid disclosing individual company con-

4 Totals are of listed figures only; no undisclosed data included.

Japan.—The Japan Society for Newer
Metals estimated the country’s beryl con-
sumption for fiscal year 1964 (April 1964-
March 1965) at 441 short tons and for
fiscal year 1965 at 551 tons. Output of
beryllium-copper master alloy in fiscal year

during fiscal year 1964 totaled 65 tons;
including wire and bars, 4.4 tons each;
strip, 38.6 tons; sheet, 16.5 tons; and
other, 1.1 tons. In fiscal year 1965 the
total was 58.4 tons distributed as follows:
wire and bars, 5.5 tons each; strip, 35.3

1964 was 164 tons. Beryllium-copper .
products for communication equipment tODS; sheet, 9.9 tons; and other, 2.2 tons.
TECHNOLOGY

A report on the powder metallurgy of
beryllium described the techniques of mak-
ing powders; the compaction of powders
by die pressing, isopressing, slip casting,
vibration, and explosives; the sintering of
powders by conventional and pressureless
procedures; and the consolidation of
powders by vacuum hot pressing, hot
isostatic pressing, forging, extrusion, and
plasma spraying. The mechancial prop-
erties of various beryllium metals and their
applications were also discussed.*

Special procedures to make beryllium
wire were being developed. Cost reductions
have already been achieved, and further
cuts are anticipated if large demand
develops. Procedures for producing beryl-
lium wires down to as little as 0.002-inch
in diameter were described.’

The fabrication of Beryllium-Lockalloy,
which is 62 percent beryllium and 38 per-

cent aluminum, was described. Some of
the alloy’s physical properties were com-
pared with those of aluminum, magnesium,
beryllium, and alloys of magnesium-alumi-
num and titanium-aluminum-vanadium.
The alloy can be formed, machined, and
joined by conventional methods, and satel-
lite structures is one of its potential uses.®

3 Bureau of Mines. Mineral Trade Notes. V.
64 No. 3, March 1967, p. 4.

Porembka S. W., H. D. Hanes, and P. J.
Gripshover. Powder Metallurgy of Beryllmm
Battelle Memorial Institute, Defense Metals In-
formation Center, DMIC Rept. 239, Oct. 15,
1967, 23 pp.

5 Pinto, Norman P., and John P. Denny.
Berylhum Wire: A New Engineering Material.
Metal , v. 91, No. 6, June 1967, pp.
107-118.

6 Van Hamersveld, John A., Thomas S.
Svendsen, and Walter C. Hayes. Making Satel-
lite Structures From Beryllium-Lockalloy. Metal
Progress, v. 91, No. 2, February 1967, pp. 91-
95.






Bismuth

By Donald E. Moulds*

The bismuth industry entered 1967 on
the crest of an unprecedented demand for
metal which necessitated producer alloca-
tion to consumers in order to equitably dis-
tribute available supply. During the year
supply was affected by a labor stoppage at
the two major producing refineries. A con-
tinuing strong European demand also af-
fected world trade and resulted in an 18-
percent decrease in domestic metal imports.
Compensating factors in the market—de-
clining requirements, especially industrial
chemicals, and initiation of government
sales—resulted in a reasonably balanced
supply and demand during the year and
the merchant premium price on small lots
trended downward to approach the pro-
ducers’ quotation of $4 per pound by the
end of the year.

The 1968 outlook depends to a large
degree on a strike settlement at the Omaha
refinery of American Smelting and Refining
Company and resumption of bismuth pro-
duction from foreign and domestic source
materials and, also, at the western mines
and smelters which produce the domestic
bismuth resource. Requirements are
clouded by the change in catalyst use and
the ability of the pharmaceutical and cos-
metic consumers to compensate for the in-
dicated narrowing catalyst ‘application.
Availability of government stocks for

domestic consumption provides a supply
reservoir and a price ceiling for the domes-
tic industry. Sustained domestic and for-
eign production in 1968 could, however,
develop a price weakness late in the year.

Legislation and Government Programs.
—The General Services Administration on
November 30, offered for sale approx-
imately 1.2 million pounds of bismuth on
an off-the-shelf basis as authorized under
Public Law 90-153. The bismuth, for
domestic consumption only, up to a maxi-
mum of 300,000 pounds for the period
through March 21, 1968, and 150,000
pounds for each 3-month period thereafter,
was priced at $4 per pound f.o.b. destina-
tion within the United States excluding
Alaska, in 1-ton lots. Sales during the
period December 6 to 31, 1967, totaled
64,500 pounds, none of which was shipped
in 1967.

In 1967 the stockpile objective was re-
vised from 3.6 million pounds downward
to 2.4 million pounds. The Government
inventory remained unchanged at approx-
imately 3.8 million pounds and the surplus
inventory at 1.4 million pounds, of which
the Atomic Energy Commission has prior
authorized withdrawal rights to 0.2 million
pounds.

1 Commodity specialist, Division of Mineral
Studies.

Table 1.—~Salient bismuth statistics

(Pounds)
1963 1964 1965 1966 1967

United States:

Consumption. - - v caamccammaeeaen 2,175,088 2,160,100 2,931,673 3,199,321 2,513,652

Exports oo -ooon-- ,035 ,299 341,868 89,382 152,684

Imports, general 1,128,466 1,238,252 1,878,147 1 ,681,472 1,379,729

Price: New York, average ton lots.. . $2.25 $2.30 $3.43 4.00 4.00

Stocks Dec. 81: Consumer and dealer 428,100 656,900 506,300 651,800 659,600
World: Production. .o oo e ccommaccceaeeaee 5,566,311 6,350,020 6,707,088 6,660,154 6,931,294

1 Includes bismuth, bismuth alloys, and waste and scrap.
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DOMESTIC PRODUCTION

Production from primary material in
1967 declined almost 17 percent and ship-
ments again slightly exceeded production
thus continuing the downward trend in
production and stocks since 1965. Refining
of primary bismuth was centered in two
domestic companies with only one other
company producing bismuth, mostly from
scrap; thus domestic production cannot be
published separately. The strike closure of
the American Smelting and Refining Com-
pany refinery at Omaha, Neb., on July 1
and of base-metal mines and smelters after
July 15 significantly reduced the' output

from domestic and foreign materials. The
other primary producer, United States
Smelting, Refining and Mining Co., con-
tinued operations at its East Chicago, Ind.,
plant throughout the year with production
at the same level as the preceding year
although supply of domestic feed materials
was affected and secondary material was
processed. Recovery of bismuth from scrap
at the Franklin Park, Ill., plant of United
Refining & Smelting Co. declined from the
peak reached in 1966, the first full year of
operation at the new plant.

CONSUMPTION AND USES

The decline in “bismuth consumption,
indicated by preliminary reportings during
the year, was more drastically revealed in
final reports, especially for companies
reporting only on'an annual basis. The
final total of 2.5 million pounds represents
a decrease of 21 percent in relation to the
record use in 1966. While a decline was
posted for all three industrial areas—
fusible alloys, other alloys, and pharma-
ceuticals—the most drastic change occurred
in pharmaceuticals. This category, com-
posed of various medical, industrial, and
cosmetic compounds, had a tremendous
growth from 757,000 pounds in 1964 to 1.7
million pounds in 1966. 1 he major growth
component was in catalysts for manufac-
turing acrylonitrile fiber. The sharp de-
cline in catalyst demand in 1967 was due
in part to completion of stocking for ex-
panding capacity and low catalyst replace-
ment needs, and in part to development
and commercial availability of a less ex-
pensive uranium catalyst. The other use
elements in the pharmaceutical category—
medicines and cosmetics—increased in
1967, especially cosmetics. The pearlescent
quality imparted by bismuth to lipstick
and body powders is currently in fashion
and this use now ranks second to medicine.
The future requirements for the pharma-
ceutical category are presently unclear and
will depend on the replacement volume for
spent catalysts and the degree of switch to
the uranium catalyst at presently operating
plants. Medicines have indicated a steady
growth rate and while cosmetics is a grow-
ing area, it is subject to the vaganes of
fashion, -

Fusible alloys declined in response to the
general decline in industrial activity, es-
pecially construction, in relation to 1966.
The total used in relation to prior years
and a widening application of low-melting
point alloys in fire protection, electrical
switching, thermoelectric cooling, industrial
jigs, and many other nondissipative in-
dustrial applications, indicates a continuing
growth potential.

Other alloys, essentially.all of which (93
percent) are used as metallurgical addi-
tives in aluminum, malleable iron, and
special steels, was well below recent years.
The decreased industrial requirements for
malleable iron were reflected especially in
the automobile engine area during the
second half of 1967. Tellurium also re-
placed bismuth in some of the malleable
iron produced. The current price of bis-
muth was the leading factor in working
with a bismuth-tellurium alloying combi-
nation in spite of the working advantage of
bismuth alone.

Table 2.—Bismuth metal consumed in
the United States, by uses

(Pounds)
Use 1966 1967
Fusible alloys . ___._______ 913,395 826,528
Other alloys.._____ - 546,637 456,246
Pharmaceuticals2..___ - 1,719,029 1,211,663
Experimental uses________ , 55 9,433
Otheruses_ . _____________ 10,708 9,782
Total____ . ______ 3,199,321 2,513,652

1 Includes 191,536 pounds of bismuth contained in
bismuth-lead bullion used directly in the production
of an end product in 1966 and 170,837 pounds in

967.
2 Includes industrial and laboratory chemicals.
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STOCKS

Stocks of bismuth metal held by con-
sumers and dealers increased in the first
and second quarters to reach 736,000
pounds, the highest level in recent years,

and then decreased to 660,000 pounds at

yearend. Metal stocks at domestic pro-
ducers declined to a new low as plant
closures prevented normal production flow.

PRICES

The delivered price of refined bismuth
metal, as quoted by Metals Week (New
York), was stable at $4 per pound in 1-
ton lots effective June 21, 1965. The dealer
or merchant price, reported to range up-
ward to $4.50 per pound early in the year,
‘was gradually decreased and premiums

FOREIGN

Exports of bismuth, predominantly in
the form of alloys and compounds, in-
creased in 1967 to 152,684 pounds gross
weight, valued at $396,000. Approximately
45 percent was consigned to the Nether-
lands, with others in the European indus-
trial area receiving an additional 45 per-
cent. Canada, India, and Japan were the
major importers outside of Kurope.

Table 3.—U.S. exports of bismuth !

Gross
Year weight Value
(pounds)
1965 - - oo cecccaen 341,868 $939,570
89,382 225,617
152,684 395,695

1 Includes bismuth, bismuth alloys, and waste
and scrap.

General imports of metallic bismuth de-
clined 18 percent to 1.38 million pounds
from the record 1.68 million pounds re-
ceived in 1966. The 1967 imports were
valued at $5.17 million. This decline re-
flects the redirection of Peruvian exports
to the strong European market, and with-
drawal of European suppliers from the U.S.
market. Increased deliveries from Canada,
Japan, South Korea, and Mexico brought

above producer price disappeared in
December when government material was
offered. The London Metal Bulletin quota-
tion of $4 per pound (U.S. equivalent).in
ton lots also held steady throughout the
year.

TRADE

their share of U.S. imports to 38 percent in
comparison to 27 percent during 1966.

In addition to imports of bismuth metal,
bismuth is imported as bismuth ‘alloys,
bismuth-lead alloys, and bismuth com-
pounds. Bismuth alloys containing about
578,000 pounds were received from Mex-
ico, Peru, and Canada of which 288,000
pounds were imported for consumption.
Bismuth compounds totaling 6,735 pounds
gross weight were received from Canada,
Japan, France, Italy, the United King-
dom, and West Germany during the year.

International negotiations relating to the
General Agreement on Tariff and Trade
(GATT) were consumated in 1967 and
tariff revisions applicable to the United
States were filed on December 18, 1967
(Federal Register Document 67-14749),
to become effective on January 1, 1968.
The effective duty on bismuth metal was
reduced from 17 percent ad valorem to
1 percent in 1968-69, 0.5 percent in 1970,
and free thereafter. The duty on bismuth
alloys was reduced from 18 percent to' 16
percent in 1968 and approximately 2 per-
cent annually thereafter to 9 percent in
1972. The applicable duty on compounds
was reduced trom 28 percent ad valorem
to 25 percent in 1968 and further de-
creased annually to 14 percent in 1972,
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Table 4.—U.S. general imports of metallic bismuth, by countries

(Pounds)
1966 1967
4,489 ___________
36,386 64,829
59,605 67,039
15,513 29,690
...... 348,087 366,211
___________ 1,877
Peru.___________ 1,182,047 850,083
United Kingdom 4,480 . _________
Yugoslavia_______________________________ TR 30,865 ______.____
Total . 1,681,472 1,879,729
WORLD REVIEW

The demand for bismuth and depletion
of producer stocks continued to induce
expansion of production to the maximum
consistent with efficient smelter recovery
practices. Recovery of bismuth as a by-
product from commingled imported ores
does not permit full recognition of source
country production and output is credited
to the country smelting the ore. The es-
timated 6.9 million pounds for the coun-
tries - indicated is a 4 percent increase,

contributed mainly by Bolivia and Canada.
Sales of bismuth in the European area,
including Communist countries, were es-
timated at 3.6 million pounds, a 13 per-
cent increase in relation to 1966. France
accounted for about 45 percent of the
total European demand.

Bolivia.—Bismuth output is predom-
inantly from the Tasna copper-bismuth ore
produced by Corporatién Minera de
Bolivia. The bismuth flotation concentrate

Table 5.—World production of bismuth, by countries !

(Pounds)
Country 1963 1964 1965 1966 1967p 2

Argentina (in concentrates)___________ 1,845 9 o e oo
Australia (in concentrates)_ e e e mmmmmm e 16 ..
Bolivia__________________. - 560,872 599,365 3654,766 3822,316 31,102,300
Canada (metal)4__ - 359,125 399,958 428,759 525,659 542,336
China (in ore)e.__ .- 660,000 660,000 660,000 660,000 660,000
France (in ore).__ - 149,900 152,100 r 134,500 129,452 e 130,000
Italy (metal) _______________________ 4,400 2,200 8,800 26,500 e 26,500
Japan (metal)_______________________ 823,314 1,115,611 1,347,183 1,213,513 €1,213,000
Korea, South (inore)_ _______________ 349,000 < 330,000 € 265,000 220,000 NA
Mexicos __________________________ 941,400 1,040,500 1,067,000 1,000,900 ¢1,168,000
Mozambique___.____________________ 24,317 4,462 r 10,273 3,616

Perue ______________ 1,244,367 1,628,514 r1,780,503 1,674,261 ©1,698,000
South Africa, Republic of (in concen-

........................... 2,619 161 240 328 €130
South-West Africa (in ore)._.__________ 5,115 3,131 388 4 NA
Spain (metal) . ____________ - 25,836 4,184 r 309 NA NA
Swedene_.___ 155,000 150,000 77,200 77,200 66,100
Uganda___._______ r44 r 165 r 529 143 NA
U.3.S.R. (metal)e 5_ 65,000 65,000 77,000 77,000 88,000
United States_._.____ w w w w w
Yugoslavia (metal) . __.______________ 194,657 184,660 194,638 228,546 236,928

Totals ¥ 6____________________ 5,566,311 6,350,020 6,707,088 6,660,154 6,931,294
e Estimate. p Preliminary. r Revised. NA Not available.

‘W Withheld to avoid disclosing individual company confidential data.
! Bismuth is believed to be produced in Brazil and East Germany but production data are not available.

Metallic bismuth is

produced in West Germany presumably from imported raw materials, as follows: 1963,

277,300 pounds; 1964, 385,800; 1965, 275,600 (estimate); 1966, 165,300 (estimate); and 1967, not available.

2 Compiled from data available March 1968.
3 Exports.

4 Bismuth content of refined metal

and bullion plus recoverable content of concentrates exported.

5 Previous undisclosed estimates for the U.S.S.R. revised sharply downward.

¢ Total is of listed figures only;

no undisclosed data included.
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is exported for processing at the Peruvian
refinery of Cerro Corp. Expansion of mine
and concentrator was completed during the
year. A small output of bismuth is also ob-
tained in the refining of tin concentrates.

Canada.—The production of bismuth
advanced sharply in 1966 with the first full
year’s output from two new molybdenum-
bismuth operations in Preissac Township,
Quebec. The Anglo American Molybdenite
Mining Corp. and Preissac Molybdenum
Mines Ltd. each operate a mine-refinery
facility with an ore capacity of 1,200 tons
per day and produce by flotation-leach-
roast a molybdenum product and bismuth
oxychloride and metal. Continued explora-
tion in the molybdenum-bismuth area of
northern Quebec indicates the possibility
of development of additional bismuth pro-
duction. Molybdenite Corporation of Can-
ada, Ltd. also operates a similar but
smaller plant in the Province of Quebec.
Additional bismuth is derived by Cominco
Ltd. in the treatment of lead-zinc ores at
the Trail, British Columbia, refinery and
by Gaspé Copper Mines, Ltd. in eastern
Quebec.

Japan.—Five companies operate smelters
and refineries recovering bismuth from for-
eign and domestic base-metal ores with an
estimated combined capacity of 825,000
pounds annually. The domestic component
of Japanese output has been from the
Kamioka and Taishu mines.

A large bismuth deposit, estimated to be
the world’s largest, was discovered in 1964
near Yamaguchi in western Japan. The ore
reportedly averages 1 percent bismuth and
confirmed reserves total 39,000 tons of
bismuth, 67,000 tons of copper, and 60,000
tons of tungsten. The mine, being de-
veloped by Yashima Mining Company,
began production in 1967 and expects to
eventually reach a monthly output of 100
tons of bismuth metal.
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- Korea, South.—The Korea Tungsten
Mining Co. recovers bismuth as a byprod-
uct of tungsten ore beneficiation and the
improved tungsten market in 1966—67 pro-
vided the basis for expanded bismuth out-
put.

Mexico.—The base-metal ores of Mexico
contain a relatively high bismuth content
which is recovered in smelting. The lead
refinery operated by Metalurgica Mexicana
Pefioles, S.A., refines the bismuth-enriched
smelter products to bismuth metal. The
lead smelter of Compaifiia Minera Asarco,
S.A., produces a bismuth-lead alloy and
high-bismuth drosses which are exported
to the United States for refining and mar-
keting.

Peru.—The complex base-metal ores of
Peru are the world’s largest source of bis-
muth. Expansion of ore production at the
mines of Cerro Corp., as well as other
mines selling ore to Cerro Corp. for re-
fining, has expanded output at the Cerro
bismuth refinery to approximately 1.7 mil-
lion pounds annually. Concentrates are
also imported from Bolivia. In addition to
refined metal, the refinery produces bis-
muth alloys to various specifications for
direct use in end products. A strike at the
Peruvian operations of Cerro Corp. of
about 2 week’s duration in late July-early
August reduced output for the year.

Other European.—Seven metal refining
plants in the United Kingdom and Western
European areas recover the bismuth con-
tent of base-metal concentrates and bullion
received for refining from various source
countries. The Zevcan Lead Smelter and

- Refinery in Yugoslavia processes ore from

extensive mining operations in Yugoslavia,
as well as imported concentrates, and pro-
duces metallic bismuth. The Ronnskar
works of Boliden Aktiebolag produces a
bismuth-lead alloy from the complex
pyritic ores of Sweden.
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TECHNOLOGY

The short supply of bismuth has ac-
tivated metallurgical research toward maxi-
mum conservation of bismuth in base
metal and other ores and recovery of this
byproduct metal from smelter waste prod-
ucts and secondary materials.

The ability - of bismuth to alloy with
other metals, such as cadmium, indium,
lead, tellurium, tin, and zinc, to achieve a
wide range of melting temperatures, expan-
sion-contraction characteristics, and ther-

moelectric effects offers an interesting field
for application research.? While this field
ranges - from metallurgical  additives
through industrial alloys, and catalytic,
medicinal, and cosmetic applications, there
were no major-technical developments re-
ported during the year.

2 Becker, Richard D. Bismuth’s Unusual
Properties Meet Many Special Needs. Metal
Progress, v. 91, No. 6, June 1967, pp. 61-63.



Boron

By Timothy C. May '

New record levels in the production
of boron minerals and compounds were
reached in 1967 to meet the increasing
requirements of the glass and enamel in-
dustries, and the increasing demand for ex-
ports.

A significant new use for boron was its
application in boron carbide for manufac-

ture of lightweight armor for new aircraft
systems.

Legislation and Government Programs.—
General Services Administration sold the
entire Government inventory of colemanite
amounting to 67,571 long dry tons. De-
livery is to be made over a period of 4
years.

Table 1.—Salient boron minerals and compounds statistics in the United States

(Thousand short tons and thousand dollars)

1963 1964 1965 1966 1967
Sold or used by producers:
Quantity:
Gross weight. 700 776 807 866 955
Boron oxide. . ... 369 405 425 462 496
Valwe ... $54,981 $60,871 $64,180 $68,209 $74,130
Imports for consunption:
wantity . o [€) ™ ® 16 112 127
Valve_ . $58 $21 $279 $1,034 $1,201

! Imports for 1964, 1965, 1966, and 1967 include a higher proportion of crude ore to refined products.

2 Less than 14 unit.

DOMESTIC PRODUCTION

Domestic production of boron minerals
and compounds increased 10 percent in
volume and 9 percent in value compared
with that of 1966. All of the output came
from bedded borate deposits in Kern and
Inyo Counties, Calif., and the brines -of
Searles Lake, Calif. U.S. Borax & Chemical
Corp. operated refineries in Kern and Los
Angeles Counties on crude borates from its
open pit mine at Boron, Kern County. The
firm also completed and started up on
May 1, 1967, a new plant at Boron for the
manufacture of anhydrous boric acid. In
Inyo County U.S. Borax mined colemanite
near Furnace Creek and sodium-calcium
borates near Shoshone, and Kern County

Land Co. mined colemanite near Ryan.
American Potash & Chemical Corp. and
Stauffer Chemical Co. extracted boron
compounds from brines at Searles Lake.

"It was reported that American Potash &
Chemical Corp. had purchased the Federal
lease and other properties related to the
Little Placer borate deposit in the Mojave
Desert, near Boron, Calif. Little Placer is
a mixed deposit of tincal and kernite.
Start-up of mining operations and treat-
ment facilities is expected by end of 1968.%

1 Commodity specialist,
Studies.

2 Engineering and Mining Journal. American
Potash Purchases Little Placer Borate Deposit.
V. 168, No. 5, May 1967, p. 144.

Division of Mineral
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CONSUMPTION AND USES

Manufacturers of glass, soap and cleans-
ers, and porcelain enamel continued to be
the major consumers of boron compounds.
About half of the total consumption was
used in the manufacture of heat-resistant
glass, glass wool, fiberglass, soap, and
cleansers. The remainder was used in the
manufacture of porcelain enamels for do-
mestic appliances, borate products for agri-
cultural use, leather tanning, metallurgy,
corrosion control, nuclear shielding, flame-
proofing, manufactire of adhesives and
starches, and other industrial and con-
sumer uses.

New composite reinforcement mate-
rials—a large-diameter boron filament and
a short random-length boron filament—for
use in - aerospace structures were being
manufactured.

Boron nitrite fiber mat, a resilient non-
woven mat that provides thermal insula-
tion in critical environments where con-
ventional materials become embrittled was
reported to be available in developmental
quantities. The mat can be used for high-
temperature seals, separators, diffusion bar-
riers, and electrical insulation.

Boron carbide, a lightweight armor, is
to be used to portect personnel and vital
components on new. aircraft systems pro-
duced for the Department of Defense.

The Federal Aviation Agency approved
a biocide fuel additive containing a boron
compound that sterilizes or disinfects tur-
bine fuel used in aircraft by destroying the
microbes that thrive in the fuel. These
microbes cause corrosion, filter plugging,

“and a slime that suspends water and mat-

ter in fuel.?

PRICES

Borax and boric acid prices remained
constant during the year. The 1967 year-
end prices for boron compounds are shown
in table 2.

Table 2.—Borate prices at yearend

Dollars
(per ton)!
Borax, technical:

Dollars
(per ton)!
Borie acid, technical: ?
Anhydrous, 99.9 percent: Bags______ 825.00
Cryséals, 99.9 percent:

1 In carlots at plant works.
1 Boric acid U.S.P. $25 per ton higher than techni-
cal-grade.

Source: 0il, Paint and Drug Reporter.

FOREIGN TRADE

Boric acid and borates exported totaled
186,482 tons valued at almost $19 million.
About 87 percent of the quantity was re-
fined sodium borate compounds; the re-
mainder, boric acid. The Netherlands re-
ceived 39 percent of the exports of sodium
borates and Japan 21 percent, the remain-
der was exported to 36 different countries.

Total imports of boron compounds and
metal reached 54 million pounds valued at
$1.2 million. Almost all of the 53,548,798
pounds of imported material consisted of
crude calcium borate (colemanite) from
Turkey but this quantity only accounted

for 57 percent of the total value of im-
ports. Boron carbide .imports in 1967
reached 214,620 pounds valued at $469,-
167 compared with 183,300 pounds valued
at $513,380 in 1966. Approximately 87
percent of the material came from Canada
and the remainder came from West Ger-
many and France. Boric acid imports
amounted to 78,263 pounds valued at
$5,063, all from France. Boron metal im-
ports were 251 pounds valued at $24,843.

3 United States Borax & Chemical Corp. An-
nual Report 1967. 1967, p. 9.
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Table 3.—U.S. exports of boric acid and sodium borates, in 1967

Boric ac Sodium borates
(HsBO3 content) (refined)

Destination Short Value Short Value
tons (thou- tons (thou-
sands) sands)
Australia________________________________________ 2,027 $254 4,288 $348
Belgium-Luxembourg._ . _ _ 14 10 640 52
razil__________________ 958. 120 585 61
Canada________________ 3,128 367 9,754 859
Colombia_______________ 98 15 671 68
Costa Rica_.___________ 8 1 425 44
enmark._______________ 39 6 174 12
Finland - ___ . el el 243 17
France._ . oo e el 2,571 348
Germany, West_______________.___ 3,572 348 2,381 217
Hong Kong_ - ______________ 1 19 3,606 333
Indomesia. . ___ o iiiii e el 392 27
___________ 336 27
8 211 12
2 él) 482 42
1 1) 3,393 342
8,448 939 34,447 3,027
63 7 1,110 76
69 11 176 13
...... 1,329 206 ,562 829
______ 1,036 178 63,215 6,755
...... 523 61 ,268 401
______ 4 1 239 17
____________ 64 8 649 44
____________ 298 85 384 38
______ 220 25 852 105
______ 35 5 265 18
153 20 1,228 117
_________________ 73 76
______ 586 52 2,110 171
____________ 6 1 656 A7
______ 74 8 2,082 151
______ 53 8 6 55
______ 170 15 6,736 617
____________ 39 5 U, I,
____________ 272 40 155 12
Viei-Nam, South 5 1 803 8
Yugoslavia 33 3 3,075 319
Other_____ 296 55 ,196 110
__________________________________ 23,787 2,825 162,695 15,885

1 Less than }4 unit.

WORLD REVIEW

Argentina.—Rivadavite, a new borate
mineral was found in the Tincalayu borax
deposit located in Salar del Hombre
Meurto Province of Salta. The new min-
eral is a hydrous sodium magnesium bo-
rate.

Chile.—Servicio de Minas del Estado
reported that Chilean production of boron
.minerals in 1966 was 4,125 tons of ulexite
with a 33 percent B:Os content compared
with 5,073 tons with a 33 percent B:Os
content in 1965. Borax Consolidated
Limited is the only Chilean producer.
Sales amounted to 3,385 tons, all to the
Chilean market except for 250 tons which
were shipped to Uruguay.*

India.—Imports of boron in 1967 were
3,060 tons compared with 2,394 tons in

1966. Exports in 1967 were 67 tons com-
pared with 112 tons in 1966.%

Turkey. in 1966
amounted to 248,133 tons compared with
188,490 tons in 1965. The largest pro-
ducer was Etibank’s Hisarcik open cut
mine. Borates now rank third in value
among Turkish exports and production and
exports have tripled since 1961. Exports in
1966 amounted to 193,261 tons—Italy re-
ceived 63,360 tons; France, 43,735 tons;
United States, 21,003 tons; United King-
dom, 12,443 tons; and Poland, 11,739

_tons.®
4 U.S. Embassy, Santiago, Chile. State De-

partment Airgram A-183, Oct. 11, 1967, 49 pp.
5 U.S. Embassy, New Delhi, India. State De-
part.ment Airgram A-932, Apr. 4, 1968.
6 U.S. Embassy, Ankara., Turkey. State De-
partment Airgram A-28, July 18, 1967, 20 pp.
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It was reported that Turkish boron pro-
ducers were increasing mine and plant
capacities to keep pace with steadily in-
creasing exports. The recently constructed
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borax plant at Bandirma on the Sea of
Marmara will have a capacity of 20,000
tons of pentahydrate borax and 6,000 tons
of boric acid.”

TECHNOLOGY

The Bureau of Mines, used a statistical
approach to evaluate the effects of temper-
ature, current density, and composition of
the electrolyte on the purity of boron pre-
pared by electrolysis of a fused mixture of
boric oxide in potassium fluoborate. The
best products, better than 95 percent
boron, were obtained when the current
density was less than 2 amperes per square
feet and the boric oxide content was less
than 2 molal. The effects of three factors—
temperature, cathode current density, and
composition of the electrolyte—on the
purity of electrolytic boron were investi-
gated. It was found that reasonably pure
boron can be prepared by electrolysis of a
fused mixture of boric oxide in potassium
fluoborate. A regression equation was ob-
tained which relates the purity of the
product to the temperature, cathode cur-
rent density, and composition of the elec-
trolyte. Extrapolation by using this equa-

tion indicates that 95-percent-pure boron
can be produced by electrolysis at a variety
of conditions, but the results were not
always reproducible. The relatively large
standard error of estimate, 6 percent
boron, suggests that other factors must also
be considered.®

A unique seismic monitoring system was
used by United States Borax in early detec-
tion of potential slope problems and in
determining the effectiveness of corrective
action. Microseismic equipment converted
rock noise into electrical impulses which
were amplified and directed to a graphic
recorder.?

7 Industrial Minerals (London). Boron Pro-
ducers Respond. No. 1, October 1967, p. 20.

8 Russell, James H., and Hal J. Kelly. A
Statistical Evaluation of Some Factors in the
Preparation of Boron by Fused-Salt Electrolysis.
BuMines Rept. of Inv. 7028, 1967, 16 pp.

9 Paulsen, J. C., R. B. Kistler, L. L. Thomas.
Slope Stability Monitoring at Boron. Min. Cong.
J. v. 53, No. 9, September 1967, pp. 28-32.



Bromine

By Timothy C. May*

The growth in the demand for bromine
and bromine compounds for gasoline addi-
tives, water sanitation chemicals, and
fumigants, set new record levels in the
production and sales of bromine and bro-
mine compounds in the United States in
1967. Total production of bromine com-

DOMESTIC

The domestic output of bromine and
bromine compounds in 1967 was 6 per-
cent higher than in 1966 with Michigan

accounting for the largest output followed

pounds in 1967 exceeded that of 1966 by
7 percent and the production of ethylene
dibromide in 1967 increased 5 percent
over 1966 output. Imports in 1967 were
approximately 52 percent less than in
1966.

PRODUCTION

by Texas, Arkansas, -and California in
order of output. Producers of bromine and
bromine compounds in the United States
are the following:

State Company County Plant Raw material

Arkansas.___ Arkansas Chemicals, Inc____. Union Arkansas Chemicals___ Oil field brines.

Great Lakes Chemical Corp_. __.. do__ El Dorado__________._ Do.

Michigan Chemical Corp..._ __.. do. Mg:lngan Chemical Do.

: orp. :

The Dow Chemical Co_.__.. Columbia________ Magnolia.___________ Do.

California. .. American Potash & Chemical San Bernardino_. Trona_..___._______.. Searles Lake brines.
orp.

FMC Corporation_.________ Alameda_.__.___ Newark_ .._____._.__ Sea water bitterns.
Michigan__._ GreatLakes Chemical Corp.. Masnistee._._____ Filer City__ Natural saline brines

Michigan Chemical Corp.__.. __._ do__________ East Lake__ Do.

Michigan Chemwal Corp.._. Gratiot__________ St. Louis___ Do.

Morton Ch Co - istee_.______ Manistee___ Do.

The Dow Chemical Co___._. Mason_ ___._____ Ludington_. Do.

The Dow Chemical Co._____ Midland_..._____ idland_____________ Do.
Texas__..__.. Ethyl-Dow Chemical Co.._.._.. Brazoria__..._.__._ Ethyl-Dow____..__.. Sea water.

It was announced that the Great Lakes -

Chemical Corp., and Arkansas Chemicals,
Inc., started projects to double the ca-
pacity of their respective bromine extrac-
tion units near El Dorado, Ark.?

Mineral
45, No.
1, 1967,

Sta 1Commod.|ty specialist, Division . of
’Chemlcal & Engineering News. V.
19, May 1, 1967, p. 24.
(;g emical Week. V. 100, No. 13, Apr.
p.

Table 1.—Sales of bromine and bromine compounds by primary producers in the

United States
(Th d pounds and th d dollars)
Quantity

Year Value
Gross Bromine
weight content
238,583 203,333 $48,558
283,530 238,01 ,064
328,115 274,569 77,269
826,498 276,009 78,883
349,757 292,072 85,891
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Table 2.—Bromine and bromine compounds sold by primary producers in the
United States

(Thousand pounds and thousand dollars)

Quantity
Product Value
- Gross Bromine
weight content
1966:
Elemental bromine__________________________________________ 39,952 39,952 $8,388
Ethyl bromide_____ 696 618 284
Methyl bromide-____________________________________________ 15,346 13,484 6,912
Other, including ethylene dibromide, sodium bromid
bromide, and potassium bromide__________________________ 270,504 220,955 63,299
Total - e 326,498 275,009 78,883
1967:
Elemental bromine . 48,720 48,720 $10,008
Ethyl bromide_____ 526 385 182
Methyl bromide 18,308 15,414 8,300
Other, including ethylene dibromide, sodium bromide, ammonium
bromide, and potassium bromide_.________________________ 284,872 230,223 67,328
Total Y _ . 349,757 292,072 85,391

1 Total has been adjusted to avoid duplication of transferred or purchased material.

CONSUMPTION AND USES

The major outlet for bromine was in
the manufacture of ethylene dibromide
used to . formulate antiknock compounds
for gasoline. Second in consumption of
bromine was elemental bromine .followed
by methyl bromide, potassium bromide,
sodium bromide, ammonium bromide, and

ethyl bromide. Bromine and bromine com-
pounds were used in the production of
fire retardants, sanitizers, pharmaceuticals,
dyes, agricultural chemicals, intermediates
for other chemical processes, and photo-
graphic chemicals.

PRICES

Prices for bromine and some of the bro-
mine compounds showed a slight change
in 1966. Purified bromine in tanks, car-
lots, east of Rocky Mountains, and am-
monium bromide increased in price in
1967. The following prices for bromine
and bromine compounds were quoted by
the Oil, Paint and Drug Reporter.

Cents
per
pound
Bromine, purified: .
Cases, carlots, ton lots, delivered east of
Rocky Mountains__________________ 33
Drums, carlots, ton lots,
Rocky Mountains_______ ——- - 29
Tanks, carlots, same basis_ - ., - --- 22.5

Cents
per
pound
Ammonium bromide, National Formulary
(N.F.) granular, drums, carlots, ton lots,
. freight equalized . __.____________________ 46
Bromochloromethane:
Drums, carlots, freight equalized._______ 48
Tanks,samebasis____________________ 47
Ethylene dibromide:
Drums, carlots, freight equalized. . _____ 30.5
Tanks, freight equalized. ______________ 28.5
Potassium bromate, 200-pound drums, carlots,
freight allowed . . - ______________________ 49

'Potassium bromide, N.F., granular, drums___ 40

Sodium bromide, N.F., granular, barrels,
drums, freight equalized. . ___..___._______ 40



251

FOREIGN TRADE

Total imports of bromine and bromine
products in 1967 was 254,560 pounds
compared with 613,335 pounds in 1966.
Most of the reduction in imports was in
ethylene dibromide. Because of increased
output of this product in the U.S. the
demand for imported material was re-
duced.

Transactions involving bromine com-
pounds reported under the existing tariff
schedules (TSUS) were the importation
of 185,187 pounds of ethylene dibromide
valued at $34,500 from Israel; 7,760
pounds of sodium bromide valued at $525

from Israel; 16,845 pounds of theobro-
mine valued at $28,612 from Netherlands;
and 44,768 pounds of potassium bromide
valued at $7,819 of which Belgium-
Luxemburg accounted for 2,202 pounds,
France acounted for 41,516 pounds, and
Israel accounted for 1,050 pounds. No
transactions were reported for bromine.
All other classes of bromine compounds
are part of a blanket category and are
no longer classified separately.

Exports of bromine, bromides, and bro-
mates were no longer separately classi-
fied effective January 1, 1965.

WORLD REVIEW

Israel.—Dead Sea Bromide Ltd. (DSBL)
and its 50-percent owned subsidiary, Bro-
mine Compounds Ltd. (BCL) plan to
step up distribution of bromine to U.S.
chemical markets. Major exports are
ethylene dibromide, ammonium bromide,
and methyl bromide. BCL is expanding
its 5-million pound-per-year organic and

inorganic bromide plant by adding 700,-
000 pounds per-year of inorganic bromide
capacity. DSBL - and BCL have a 20-
million-pound-per-year bromide capacity.®

Production of bromine and bromine
compounds in 1967 was 16.3 million
pounds and sales amounted to 14.6 mil-
lion pounds.*

TECHNOLOGY

A monograph was published which em-
phasized the fundamentals of bromine
chemistry and the various commercial uses
of bromine. Methods of preparatlon, and
physxcal and chemical properties, includ-
ing classified reactions are discussed in
detail ®

It was announced that a bromine-char-
coal reagent was available for use in in-
organic laboratories where the handling
of liquid bromine is a potential safety
hazard. The reagent-grade bromine is
carefully absorbed on charcoal. This

safety speciality chemical can be used for
brominating organic compounds on the
semimicrolevel and for preparing test re-
agent solutions for organic and inorganic
identification.®

3 Chemical Week. Bromide Chemical Markets.
V. 101, No. 5, July 29, 1967, pp. 57-58.

4Forelgn Service Despatch A-769, Apr. 15,
1968 Tel Aviv.

Jolles Z. E. Bromine and Its Compounds.
Academic Press. New York, 1966, 940 pp.

6 Industrial and Englneermg Ch Bro-
mine-Charcoal t. V. 59, No. 4, " April
1967, p. 62.






Cadmium

By Harold J. Schroeder*

Although the apparent domestic con-
sumption of cadmium declined in 1967
reduced supply from production and im-
ports required substantial sales from the
Government stockpile and a drawdown of
industrial stocks to balance demand. The
quoted producer price was increased in
January when producer stocks reached the
lowest level since 1964.

Legislation and Government Programs.
—The General Services Administration
(GSA) cadmium disposal program re-
mained in effect during 1967. Cadmium
available for sale each quarter was 600,000
pounds and was restricted to domestic con-

sumption. Total sales for the vyear
amounted to 807,504 pounds with 600,000
pounds in the first quarter, 103,204 pounds
in the second quarter, 22,000 pounds in the
third quarter, and 82,300 pounds in the
fourth quarter. At yearend, approximately
3.5 million pounds of the 5 million pounds
authorized for sale by 1964 legislation re-
mained unsold.

Government stockpiles were reduced to
13.75 million pounds, of which 6.57 million
was in the strategic stockpile and 7.18 mil-
lion in the supplemental stockpile. The
stockpile objective remained 5.1 million
pounds.

Table 1.~~Salient cadmium statistics

(Thousand pounds)

1963 1964 1965 1966 1967
United States:
Produetion ' ... 9,990 10,458 9,671 10,460 8,699
Shipments by producers2.__________.____ 10,124 9,68 8,128 11,792 9,6
alue_ __________________ thousands.__ $21,880 $27,421 $19,153 $26,771 $24,665
Exports. . e 1,8 1, 73 379 691
Imports for consumption, metal_ 991 1,104 2,121 3,358 1,587
Consumption_ - ______________ 11,482 9,364 10,431 14,780 11,561
Price: Average 3 per pound._ . _ $2.26 $3.00 $2.58 $2.42 $2.64
World: Produetion_ . ____ . ___________ 26,003 27,942 25,741 28,707 N

NA Not available.

1 Primary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used

directly in production of compounds.
2 Includes metal consumed at producer plants.

3 Average quoted price for cadmium sticks and bars in lots of 1 to 5 tons.

DOMESTIC PRODUCTION

Production of cadmium metal from pri-
_mary and secondary sources was 8.7 million
pounds, 17 percent below the preceding
year and the lowest output since 1952. The
reduced output was largely attributed to
strikes at several smelters during the latter
half of the year.

About 12 percent of the metal output
was derived from imported cadmium flue
dust. Except for a relatively small quantity

recovered from scrap, the balance was ob-
tained from processing domestic and im-
ported zinc and other base-metal concen-
trates, with approximately equal quantities
supplied by each source. The imported zinc
concentrates were largely from Canada,
Mexico, and Peru. Secondary cadmium was
recovered mainly from scrap alloys.

1 Commodity specialist, Division of Mineral
Studies.
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Figure 1.—Trends in production, consumption, yearend stocks, imports, exports, and
average price of cadmium metal in the United States.
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Production of cadmium sulfide, cadmium
lithopone, and cadmium sulfoselenide to-
taled 1.54 million pounds of contained cad-
mium, a decrease of 32 percent from the
record high of the previous year and the
lowest quantity since 1964. Two firms con-
tinued to produce cadmium oxide.

The following plants produced cadmium
metal in the United States in 1967:

American Smelting and Refining Com-
pany, Denver, Colo., and Corpus
Christi, Tex.

American Zinc Co., East St. Louis, Ill.

The Anaconda Company, Great Falls,
Mont.

Blackwell Zinc Co., Blackwell, Okla.

The Bunker Hill Co., Kellogg, Idaho.

The Eagle-Picher Industries, Inc., Ga-
lena, Kans. :

National Zinc Co., Inc., Bartlesville,
Okla.
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The New Jersey Zinc Co., Palmerton,
Pa.

St. Joseph Lead Co., Josephtown, Pa.

United Refining & Smelting Co., Chi-
cago, IlL.

Table 2.—Cadmium oxide ! and cadmium
sulfide produced in the United States

(Thousand pounds)
Sulfide 2
Year

Gross Cadmium

weight content
4,560 1,
4,514 1,531
4,666 1,575
5,644 2,267
4,327 1,536

1 Cadmium oxide withheld to avoid disclosing indi-
vidual company confidential data.

2Includes cadmium lithopone and cadmium
sulfoselenide.

CONSUMPTION AND USES

Consumption of cadmium metal—calcu-
lated as production and plus or minus net
foreign trade and net changes of known
industrial and government stocks—was 11.6
million pounds, a 22-percent drop from the
record high of 1966 but 11 percent above
the 1965 quantity.

Plating continued to be the largest use
for cadmium and was estimated to have
consumed about 60 percent of the total.
Applications for cadmium plating include
parts for automobiles, household ap-

pliances, aircraft, industrial machines, radio
and television sets, electrical and electronic
equipment, hardware fittings, instruments,
and numerous fastening items such as nuts,
bolts, and screws.

Other principal uses of cadmium were as
pigments for industrial colors, stabilizers
for vinyl plastics, electrodes for nickel-cad-
mium batteries, phosphors for television
tubes, and a metal component of solders,
low-melting-point fusible alloys, and other
alloys.

STOCKS

Stocks of cadmium metal at producers,
compound manufacturers, and distributors
decreased from. 2.5 million pounds at the

start of the year to 1.6 million pounds by
the end of the year, the lowest yearend
level since 1963.

Table 3.—Industry stocks, December 31

(Thousand pounds)

Metal producers___ . ________._.._.
Compound manufact
Distributors

1966 1967
Cadmium Cadmium in Cadmium Cadmium in
metal compounds metal compounds
1,735 w 921 W
536 963 419 687
222 46 218 49
2,493 1,009 1,558 736

W Withheld to avoid disclosing individual company confidential data; included with “Compound manu-

facturers,”
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PRICES

Producer-to-consumer quoted prices for
cadmium metal in 1-ton lots was increased
10 cents to $2.65 per pound by one pro-
ducer on January 11 and by all producers,
effective January 13. With respect to sales
from the Government stockpile GSA estab-
lished, effective January 13, a sales price
for cadmium of $2.53 per pound in ton
lots and $2.58 in less than ton lots, f.o.b.
storage location. The GSA price was estab-
lished 12 cents below producer quotations
to allow for conversion to desirable con-
sumer shapes.

Cadmium metal on the London Market
from the United Kingdom and Common-
wealth sources was quoted at 16s ($2.23)
per pound at the start of the year and
advanced to 18s 9d ($2.62) on January 27.

Following devaluation of the pound, the
quotation was changed on November 24 to
21s 9d with the U.S. equivalent of $2.62
remaining unchanged.

In Italy the quoted price of 3,900 lire
per kilogram ($2.85 per pound) at the
beginning of the year, moved upward in
increments to 4,400 lire ($3.22) by the
end of April. Beginning in late June prices
declined, leveling at 3,700 lire ($2.70) by
yearend.

The French quotation for metal was 28
francs per kilogram ($2.59 per pound) at
the start of the year, moved upward to
30.50 francs ($2.82) by March 21, then
trended downward to 27.25 francs ($2.52)
by late October.

Table 4.—Prices quoted for cadmium in the United States in 1967
(Per pound)

Producer to consumer GSA
Date - Distributor
1-ton lots Less than to consumer 1-ton lots Less than
1-ton lots 1-ton lots
January1__________________ $2.55 $2.60 $2.65-$1.80 O] (@]
January11_________________ 2.55-2.65 2.60-2.70 2.65- 2.80 O] (O]
January 13 to December 31___ 2.65 2.70 (©) $2.53 $2.58

! Published quotations began Jan. 13, 1967.
2 Published quotations discontinued.

FOREIGN TRADE

Exports.—Exports of cadmium as metal,
dross, flue dust, residues, and scrap were
691,000 pounds, almost twice the quantity
of the preceding year and the largest since
1964. About 71 percent of the exports were
in the first quarter, continuing the high
export rate during the latter part of 1966
and largely attributed to a higher price
level in Europe.

Table 5.—U.S. exports of cadmium metal
and cadmium in aloys, dross, tilue dust,
residues, and scrap

(Thousand pounds and thousand dollars)

Year Quantity Value
73 $195
379 795
691 1,669

Imports.—General imports of cadmium
metal were 1.6 million pounds, less than
half of the record high of 1966 and the
smallest quantity since 1964. Imports of
cadmium in flue dust, all from Mexico,
declined to 1.17 million pounds of con-
tained cadmium, the lowest quantity shown
in records available since 1936.

Tariff.—The import duty on cadmium
metal remained at 3.75 cents per pound in
1967—the rate effective January 1, 1948,
as established at the Geneva Trade Confer-
ence in 1947. Tariff revisions filed in the
Federal Register December 18 reduced the
rate of duty on cadmium metal to 3.0 cents
per pound, effective January 1, 1968. Cad-
mium contained in flue dust remained duty
free.
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Table 6.—U.S. imports of cadmium metal and cadmium in flue flust, by countries

(Thousand pounds and thousand dollars)

General imports 1

Imports for consumption 2

Country 1966 1967 1966 1967
Quan- Value Quan- Value Quan- Value Quan- Value
tity tity tity tity
CADMIUM METAL

Austria__ ..o ooocioooioeeieeeeoo 8  $96 ... -.___. 48 $96 ... ___...
Australia_________.____ 424 860 290 $657 424 860 290 $657
Belgium-Luxembourg .. . 6 12 28 6 6 12 28 68
Canada_____---____-. 907 1,773 538 1,396 907 1,773 538 1,396
Congo (Kinshasa)_ 154 310 22 3 154 310 22 53
France._______.__ 22 42 . ... 22 42 . ..
Germany, West__ 22 42 . 22 42 oo
