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i Foreword

—
_&‘—J:-*The 1968 Minerals Yearbook provides a record of performance of the
1968 world’s minerals .industries during the year of review, with sufficient back-
——————ground information to interpret the year’s developments.

=20 Volume I-1I, Metals, Minerals, and Fuels, contains chapters on the metal,
nonmetal, and mineral fuel commodities essential to the domestic economy.
In addition, it includes a general review chapter on these industries,
a statistical summary, and chapters on employment and injuries, and
technologic trends.

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.
This volume 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, presents 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 and their relationship to the world
economy.

The Minerals Yearbook is the most comprehensive publication of its kind
available and the Bureau will continue its efforts in the years ahead to
increase the Yearbook’s value to its many users. Toward that end, the
constructive comments and suggestions of readers are invited.

Joun F. O’Leary, Director

III
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Review of the Mineral Industries

By Olman Hee!and Jeannette I. Baker?

Gains in economic activity were regis-
tered in 1968 by the mineral industries. as
well as by the total economy for the eighth
consecutive year. Partly owing to the end
of the copper strike, the minerals industry
fared better in 1968 than in 1967. Both
the minerals industry and the U.S. econ-
omy as a whole showed record annual
averages in the areas of production, sales,
and employment. -

The record for 1968 reflects both an
overly buoyant economy and resultant
benefits to most Americans in the form of
large gains in real income and output
These, however, were attained at the cost
of serious inflationary pressures. A renewed
acceleration in defense spending and an
upsurge in consumer spending were special
influences that determined the pattern of
activity throughout 1968. These develop-
ments contributed to the Nation’s expan-
sionary path, even in the face of the 10-
percent tax surcharge, which was signed
into law by the President on June 28. In
the minerals economy, the copper strike,
which ended in March, and the voluntary
agreement by Japanese and European steel-
makers to restrain exports of steel, were
both important developments.

The value of the Nation’s total output of
goods and services—gross national product
(GNP)—in 1968 rose $71 billion to a new
high of $861 billion. When corrected for
price changes, the real value of GNP (in
1958 prices) was $707 billion, or 5.0 per-
cent more than in the previous year. As in
1967, a change of pace occurred in eco-
nomic activity between the first and second
halves of the year, but in a reversed order.
Growth of real GNP in 1968 was at a
yearly rate of 6.5 percent during the first
6 months compared with 4.5 percent dur-
ing the last 6 months.

The performance of the general economy
in 1968 was dominated by excessive de-
mand in several sectors. Personal consump-
tion expenditures increased more than in

any recent year and producers stepped up
production rates in response to increased
sales. Business fixed investment began to
move up sharply from its previous high
plateau. As a result of .these developments,
inflationary forces gained a strong foothold
in the wage and price structure.

The unusual buoyancy of the economy,
reflected by the pressure of demand, pushed
up price levels at an unacceptable rate,
created a relatively heavy influx of im-
ports, and produced a sharp increase in
interest rates. Other highlights of the
stimulated economy in 1968 were a strong
recovery of productivity growth compared
with that for 1967, a 15-year low in the
national unemployment rate, and a $10
billion increase in before-tax profits.

The Federal Reserve Board Index of
Industrial Production rose 7.3 percent in
1968 from the 1967 level, with total min-
ing, total manufacturing, and utilities each
registering moderate increases. Total U.S.
employment increased 3.2 percent from
1967 to 1968, and per capita U.S. personal
disposable income—corrected for price
changes—rose 3.0 percent. The employ-
ment category showed a one-third greater
increase compared with that for 1967,
while the income category continued to
increase at about the same rate. Employ-
ment in total mining, including fuels, in
1968 showed a modest gain and employ-
ment in metal mining showed a consider-
able increase. Total U.S. unemployment
reached a near-record low in 1968, aver-
aging about 3.6 percent of the total labor
force.

Total mining output in 1968 was up
moderately from the 1967 level, showing
the second largest increase in recent years.
Metal mining production registered marked
gains from the .1967 figure but did not

1 Economist, Division of Mineral Economics.
2 Commodity research specialist, Division of
Mineral Economics.
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attain the level reached in 1965 and 1966;
mining of stone and earth materials was up
slightly; and total coal, oil, and gas output
was up moderately. Production of iron and
steel rose slightly, while nonferrous metals
registered moderate to marked gains.
Exports of metals (crude and scrap) and
crude nonmetallics were up slightly, while
manufactured nonmetallic minerals were
down slightly. Imports of ferrous ores and
nonferrous base metal ores and refined
metal displayed a mixed pattern, with
representative items such as iron ore show-
ing a slight decline and refined copper
exhibiting a moderate increase. Net supply
for most light and heavy metals was up in
1968, with generally small increases being
registered for major categories.

Developments in the foreign exchange
markets nearly triggered a mammoth chain
reaction of competitive devaluations by
Germany, France, and the United King-
dom. The speculative rush into German
marks and reserve losses of the French
franc were rooted in national currency
problems rather than in basic flaws in the
international finance system. The German
and French Governments asserted a deter-
mination to hold to the present parity and
to protect their currency by introducing
changes in taxation and by stringent ex-
change controls.

U.S. Government activities were con-
cerned with efforts to moderate the eco-
nomic expansion, to continue to curb
inflationary pressures, and to strengthen
our international trade performance. The
Government’s policy was to slow the growth
of demand to a rate less than the growth
of capacity, while consistently maintaining
forward motion. Congress at mid-year ap-
proved a 10-percent retroactive tax sur-
charge, withdrawing about $10.5 billion
from the private sector income stream.
Specific limitations were imposed on Fed-
eral budget outlays. Corresponding develop-
ments in monetary policy resulted in
repeated increases in marke* interest rates;
at yearend rates on short-term Treasury
bills and for other market issues were at
their peak for recent times. Disposal of
material from mineral stockpile inventories
decreased moderately; sales were at vir-
tually the same slow pace as in 1967.
The Office of Minerals Exploration through
its financial assistance program continued
to encourage exploration for new domestic
sources of essential materials. Government

assistance on 18 contracts was largely
directed toward exploration for gold, silver,
mercury, and copper.

Substantial improvement in U.S. inter-
national transactions occurred in 1968.
A gain in balance of payments—measured
on the liquidity basis—of $160 million was
the first to occur since 1957. The change
from deficit to surplus was due largely to
significant inflows (and reduced outflows)
of private and official capital, which more
than offset a deterioration in the trade
balance in goods and services. Factors
contributing to the 1968 surplus include
an increase in borrowings by U.S. cor-
porations, directly or through their foreign
affiliates; a shift in transactions reported
by U.S. banks from a net capital outflow
to a net capital inflow; and a rise in foreign
purchases of outstanding U.S. securities.

Official U.S. gold reserves continued to
decline at about the same rate as in 1967.
The reserves were used primarily to meet
the demand for gold on the London free
market. A continued deficit in. silver pro-
duction induced further withdrawals from
silver stocks, with relatively high  sales
occurring from U.S. Treasury bullion stock.

To insure that adequate mineral re-
sources are developed and made available,
Bureau of Mines funding for fiscal 1969
was increased 6 percent. Major thrusts of
Bureau of Mines research programs during
1968 were directed toward the develop-
ment of more effective, efficient, and less
costly extraction, processing, and utilization
technology. Also, new emphasis was placed
on evaluating domestic production capa-
bilities and assessing the outlook for con-
sumption of raw materials in the year
ahead. Rapidly increasing domestic de-
mand for mineral raw materials and de-
creasing domestic production have placed
the United States in an escalating deficit
position. Within this frame of reference it
is the responsibility of the Bureau to see
that needed minerals and fuels are provided
to consumers at reasonable cost and with
no sacrifice in environmental quality.
Accordingly, Bureau of Mines research
programs were designed to contribute to
more effective utilization of our country’s
natural mineral and fuel resources.
Programs in health and safety of miners
also received prominent attention, and pro-
grams were continued to alleviate the
problems in minerals recycling and to
improve methods of solid waste disposal.
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SOURCES AND USES OF MINERALS

The Federal Reserve Board Index ot
Industrial Production for both mining and
be quantity of the mineral produced, plus
changes in producer stocks, plus (or minus)
changes in Government stockpile inven-
tories, plus imports, minus exports. The
approach to analysis of demand in this
section views demand as a breakdown of
consumption into respective use sectors:

Commercial sector, industrial sector, trans--

portation sector, and export sector. These
approaches should not be  construed as
being analagous or comparable with analy-
sis of supply-price functions which describe
producer behavior or demand-price func-
tions which describe consumer behavior.
More realistically, they resemble the bal-
ance sheet approach which describes the
sources and uses of minerals.

Production.—Domestic production of pri-
mary minerals and mineral fuels in 1968
was valued at $25 billion in current
dollars, or $1.3 billion more than in 1967
(table 1). In 1957-59 constant dollars, the
value of mineral production was $23.6
billion, or 0.8 billion more than in the
previous year. In 1968, metals showed the
biggest constant dollar increase, 9.6 per-
cent, owing largely to the recovery of
copper production after the 1967 copper
strike; nonmetals and mineral fuels showed
constant dollar increases of 3.2 and 2.6
percent, respectively.

Physical volume of mineral production
in the United States in 1968 showed a
moderate increase. The Bureau of Mines
index of physical volume of production
(1957-59=100) showed ferrous metals up
slightly and nonferrous metals up sub-
stantially, with nonmetals and mineral
fuels also sharing in the gain (table 3).
Figure 1 shows historical trends for im-
portant representative mineral commodities.
The production index for iron ore for 1968
was 108.5, down 0.8 index point from the
1967 index; the index for copper was
124.4, up 25 index points (the biggest
change); and the index for coal was 114.0,
down 6.1 index points. The large change
for copper was due to recovery from the
precipitous drop during the 1967 strike.
(See table 2 in the Statistical Summary
chapter, which gives statistics for both
production and value of minerals and min-
eral fuels in 1968).

The Federal Reserve Board Index Of
Industrial production for both mining and
total U.S. production showed marked rela-
tive gains in 1968. The preliminary pub-
lished data indicated that the index of the
total mining component rose 2.6 points to
126.4, while total industrial production
increased 6.6 points to 168.7. The primary
metals group was up 3.7 index points to
136.2; ferrous metals rose 3.0 points to
129.8; nonferrous metals and products in-
creased 3.9 points to 158.1; the stone and
earth minerals group was up 2.6 points to
138.0; and the coal, oil and gas group was
up 2.3 points to 125.0.

Among the major nonmetals produced,
cement, stone, and sand and gravel com-
bined constituted about 66 percent of total
nonmetals production. Cement production,
at 405.9 million barrels, was up 5.2 per-
cent; crushed and broken stone output was
up 2.1 percent; and sand and gravel pro-
duction was up 1.2 percent.

The fossil fuels group produced a total
heat or caloric value equivalent of 54.8
trillion British thermal units (Btu). Heat
value of primary electricity produced at
hydropower and nuclear-powered plants,
when added to that of mineral fossil fuels,
brought the total to 57.3 trillion Btu. This
was a record level, and 3.4 percent higher
than in 1967.

Primary fossil fuels continued to supply
the bulk of the Nation’s energy supplies.
Natural gas and component liquids re-
mained the top energy source, with a mar-
keted production of 19,322 billion cubic
feet, or 6.3 percent higher than in 1967.
Crude petroleum furnished the second
most important source of energy, with a
marketed production of 3,329 million bar-
rels, or 3.5 percent more than in 1967.
Higher demand for crude petroleum in
1968 was met by increased domestic pro-
duction and increased imports. Production
of bituminous coal and lignite declined
7.6 million short tons to a total of 545
million short tons, the first time in 7 years
that this fuel did not show an uptrend.
Anthracite continued to show a slight
decline, with a production of 11.5 million
short tons. The smallest source of energy
came from primary electricity generated
at hydropower and nuclear-powered plants,
with 2,352 trillion and 130 trillion Btu
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Figure 1.—Indexes of physical volume of mineral production
for selected items in the United States.

produced in 1968 compared with 2,344
trillion and 81 trillion Btu in 1967.

The net supply of most minerals in-
creased. Several important ferrous metals,
including iron ore, steel ingot, and tung-
sten, showed a slight to moderate increase
in net supply, while most nonferrous metals
showed only slight gains. Steel ingot showed
a sizable increase in both production and
imports, while iron ore and tungsten
showed their biggest gain in production
only. For the nonferrous metals, copper,
lead, and platinum reflected the biggest
gains in domestic production while both
copper and aluminum showed sizable gains
in imports. Exports of the more important

ferrous metals declined, while with the
exception of aluminum, crude and semi-
crude, exports of important nonferrous-
metals increased. Exports of refined copper
recovered in 1968 to match the 1966 level
of exports.

Changes in the relative shares of domestic
and foreign sources of supply occurred in
a few selected minerals. More reliance was
placed on foreign sources in 1968 for iron
ore and concentrate, ores and concentrates
of nonferrous metals, refined copper, manu-
factured aluminum, nickel and nickel al-
loys, and znc and zinc alloys. Fewer
supplies from foreign sources were regis-
tered for pig iron, and lead and lead alloys.
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., Stocks and Government Stockpile.—
Producers’ stocks of crude minerals in both
metals and nonmetals were up substantially
in 1968. The Bureau of Mines index of
stock of total crude minerals stood at 127
(1957-59=100), with metals contributing
most: to the increase. The index for iron
ore (1957-59=100) reached 227 in 1968,
a record level and 43 index points higher
than in 1967, while the nonferrous metals
index stood at 178, or 1 index point higher
than in the previous year. Producers’ stocks
of nonmetals rose to 93 (1957-59=100)
or 15 index points higher than in 1967.
A marked increase in Frasch sulfur stocks
contributed materially to the higher non-
metal stocks on hand.

Seasonally adjusted book values of in-
ventories in the mineral processing indus-
tries were up moderately for petroleum
and coal products, and up sharply for
stone, clay, and glass products at yearend
1968. By contrast, the inventory position
for blast furnaces .and steel mills was
moderately down. To more than offset the
decline in this component of primary
metals, other primary metal inventories
were up moderately. Overall book value
of inventories for the‘ mineral processing
industries showed a greater increase than
for the past several years.

Like producers stocks, the natlonal stock-
pile of strategic materials helps to.bolster
the Nation’s supply of minerals.: Important
ferrous metals in the stockpile in terms of
“market value were tungsten, metallurgical
chromite, and metallurgical manganese, in
that order. Important nonferrous metals in
the stockpile in terms of market value were
aluminum (bauxite), zinc, lead, and tin.
Among the ferrous metals, molybdenum
maintained about the same quantity level
as in 1967; among the nonferrous metals,
bauxite maintained its previous quantity
level.

Exports.—Since exports reduce the
Nation’s domestic supply of minerals, in-
terest centers on particular groups of
minerals exported. In 1968, exports of
chemicals and manufactured nonmetallic
minerals exceeded imports slightly to
moderately. Exports of inorganic chemicals
showed a marked increase. In the non-
metallic minerals group, clay and re-
fractory construction materials and non-
metallic mineral manufactures showed the
largest gains. The value of total exports of

minerals and mineral products in 1968 was
6 percent greater than in 1967.

Imports.—Imports add to the Nation’s
domestic supply of minerals. The quantity
of minerals and mineral products imported
in 1968 for most items in the crv” nd
scrap metals _category was mod::zlely
higher, and in the manufactured : tials
category substantially higher, than in 1967.
Significant increases in imports among the
ferrous metals included pig iron, steel ingot,
and nickel. Among the nonferrous metals,
copper and copper alloys, aluminum and
aluminum alloys, zinc and zinc alloys, and
tin and tin alloys showed moderate to
marked increases. The value of total im-
ports of minerals and mineral products in
1968 was 22 percent greater than in 1967.

Consumption.—Among the major metals,
changes in consumption of both ferrous and
nonferrous categories were mainly upward
(table 7). Iron ore and raw steel consump-
tion were up 4.3 million long tons and
4.2 million short tons, respectively. Among
the nonferrous group, copper consumption
was down 2.9 percent, while aluminum
was up 16 percent. Uranium consumption
(UgOg) went up 3.2 thousand short tons
during the year to a total of 12.3 thousand
short tons.

Among the major nonmetals, consump-
tion of cement rose to 403 million barrels,
or 25 million barrels more than in 1967.
Sand and gravel consumption rose to 917
million short tons from 907 million short
tons used in 1967. Crushed stone for all
uses totaled 816 million short tons, or 32
million short tons more than ‘in 1967.
Among the important nonmetal commodi-
ties which registered declines in consump-
tion were phosphate rock, down 9 percent;
and sulfur, down 2 percent. Unfavorable
weather in the spring of 1968 caused many
farmers to plant emergency crops that re-
quire less fertilizer or to delay plantings of
regular. crops and to apply less fertilizer
to the delayed plantings.

Total energy consumption in the
United States reached a new high of 62.3
quadrillion Btu, an increase of 5.8 percent
over 1967 consumption. Petroleum and
natural gas liquids constituted 44 percent
of total energy sources consumed; natural
gas, 31 percent; bituminous coal, 21 per-
cent; and hydropower and nuclear power,
4 percent.
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Petroleum consumption, including natural
gas liquids, rose to 4,900 million barrels,
an increase of 7 percent. This was the
largest increase in petroleum consumption
in the last several years.

Natural gas consumption rose to 18,957
billion cubic feet, an increase of 7.2 per-
cent. Increased importance of liquefied
natural gas in the last several years has
given an added boost to total gas energy
consumption.

Bituminous coal consumption in the
United States reached 499 million short
tons, an increase of 4.0 percent. The elec-
tric utility industry continued to be the
largest consumer, utilizing 294 million tons
of coal, or about 8.1 percent more than
in 1967. Industrial uses accounted for 188
million tons, of which 90 million tons were
used to make coke, 15 million tons were
used for retail delivery, 9 million tons were
channeled to cement mills, and 6 million
tons were used by steel and rolling mills.
Development by electric utilities of mine-
mouth generating stations, which use high-
voltage transmission lines to transport
power, has increased the use of coal. A
Bureau of Mines demand study of coal
for electric generation yielded a price
elasticity of demand of —0.72 for coal in
this use. This indicates an inelastic demand
for coal by generation plants and suggests
that decisions with"respect to changes in
the level of coal consumption by genera-
tion plants are only moderately affected by
changes in the price of coal.

Hydropower and nuclear power con-
tinued to increase in importance in furnish-
ing energy in 1968. Hydropower generation
output was 222.2 billion kilowatt-hours, or
0.4 percent more than in 1967. Nuclear
power generation output jumped to 12.3
billion kilowatt-hours from 7.6 billion kilo-
watt-hours in 1967, an unprecedented in-
crease of 61 percent.

The industrial sector continued to be the
major energy market in 1968, using 31
percent of total energy consumption or
2.8 percent more than in 1967. Coal and
natural gas continued to increase as sources
of energy in this sector, while petroleum
showed a slight decline.

The transportation sector accounted for
24 percent of total energy consumption or
8 percent more than in 1967. The largest
share, by far, of energy used in this sector
was furnished by petroleum.

The household and commercial sector
accounted for 22 percent of total energy
resources consumed in 1968 (table 9). With
the exception of coal, energy resource in-
puts into this section continued to increase;
the input for natural gas increased 4.6
percent, while that for petroleum increased
0.4 percent. For the first time natural gas
was the principal source of energy in the
household and commercial sector.

The electric utility sector utilized about
22 percent of the total energy resource in-
put, slightly more than in 1967. Bituminous
and lignite coal, the major fuel used in
electric generation, increased from 6.6 to
7.1 quadrillion Btu. Natural gas and petro-
leum, which together furnished 31 percent
of total energy inputs in this sector in
1968, continued to increase percentagewise
a little faster than coal. Total energy input
in this sector increased 9 percent in 1968.

Total gross energy inputs, over all sectors,
increased 6 percent in 1968. Fossil fuels
comprised 95 percent of total energy in-
put, and hydropower and nuclear power
made up the remainder. Of the fossil fuels,
petroleum furnished the highest total energy
input, 43 percent, followed by natural gas
and coal. ’

EMPLOYMENT AND PRODUCTIVITY

Employment.—Employment in the min-
eral industries generally rose, with moderate
gains in total mining offsetting a slight
decline in total minerals manufacturing
(table 25). Both metal mining and mineral

fuels contributed to the general rise in total
mining employment. The gain in employ-
ment in metal mining resulted largely from
recovery from the low level set in 1967
due to the copper strike.
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Percentage changes in employment in
1968 compared with 1967 by groupings
follow:

Percent

All industries_ __ - - oo +3.2

Mining (including fuels) _ +2.0

Metal mining__ _________________.__ +6.4

Nonmetal mining and quarrying. ... +.7

Coal mining______ .- —2.0

Crude petroleum and natural gas____ —1.1

Oil and gasfield services______._..__ +9.1
Minerals manufacturing_ _ _ (O]

Nonfuel minzrals 2__ +.3

L3 | SR IR —1.4

1 Less than 0.1 percent.
2 Based on selected items given in table 24.

Employment in selected minerals manufac-
turing industries declined slightly. Fertil-
izers and hydraulic cement had slightly
lower employment for the second consecu-
tive year; blast furnaces, steelworks and
rolling mills, and nonferrous smelting and
refining were up slightly. Employment was
down in petroleum refining and in other
petroleum and coal products. Total U.S.
employment showed a slightly greater gain
in 1968 compared with 1967.

Hours and Earnings.—Changes in aver-
age hours worked in metal mining were
mixed; fewer hours were worked per week
in iron ore mining, but there was a length-
ened workweek in copper ores. Weekly
hours per worker in copper mining, at
47.2, was a record high for the last decade.
The longer workweek was due principally
to demand built up during the copper
strike. Weekly and hourly earnings in metal
mining increased 8.7 and 5.2 percent, re-
spectively. For the mineral fuels group,
average hours declined slightly, with coal
mining contributing largely to the decrease.
Weekly earnings increased 5.4 percent in
crude petroleum and natural gas plants,
but only 0.4 percent in coal mining.

Average hours worked in petroleum re-
fining and related products declined 0.5
percent. For all other nonfuel minerals and
fuels manufacturing industries, except fer-
tilizers, the workweek increased. Increases
in weekly earnings in various categories of
nonfuel minerals and fuel manufacturing
ranged from 4 to 8 percent, slightly more
than the increases in 1967. Increases in
hourly earnings in this group in 1968
ranged from 5 to 7 percent. For total
manufacturing, all industries, the average
increase in weekly earnings was 7.6 percent,
or substantially greater than that in 1967.

Labor Turnover Rates.—Accession rates
(hires and rehires) for metal mining
dropped slightly in 1968, while for all
manufacturing they rose slightly. Accession
rates for iron ore returned to 1965—66 levels
after a surge upward in 1967, while for
copper ore little change was registered
from the earlier levels. Separation rates
were lower for total metal mining, and for
copper mining they were substantially
lower. Accession rates generally increased
for the mineral manufacturing industries.
Hydraulic cement was the only industry
reporting fewer separations than in 1967.
In mineral fuels manufacturing, accession
rates in both petroleum refining and coal
mining increased slightly; separation rates
increased in petroleum refining but de-
clined in coal mining. Layoff rates re-
mained stable in coal mining, while for
petroleum refining they declined.

Wages and Salaries.—Wages and salaries
in the mineral industries (including fuels)
continued to rise. For mining, wages and
salaries increased 4.8 percent, compared
with 8.7 and 9.8 percent, respectively, for
manufacturing and for all industries, total.
Wages and salaries improved in the mining
industry relative to other industries. Average
earnings per full-time mining-industry em-
ployee at $7,958 annually, exceeded the
$7,345 average received by manufacturing
employees and the $6,654 all-industry aver-
age. Earnings per employee in mining in
1968 increased 5.3 percent, while in manu-
facturing and all industries they increased
6.8 and 6.7 percent, respectively.

Productivity.—The 1967 productivity in-
dexes (most recent data available) reflect
a mixed pattern of gains and losses for the
production worker man-hour category in
the important mining sectors. An increase
in output per production worker man-hour
of 4 index points (1957-59=100) was
registered for crude iron ore in 1967, while
for bituminous coal and lignite there was
no change from the 1966 index. Output
per production worker man-hour for cop-
per, both crude ore and recoverable metal,
was down slightly in 1967. For usable iron
ore, the productivity index declined 6.6
points. Where labor productivity declined,
it was due largely to output falling faster
than number of production workers.
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PRICES AND COSTS

Index of Average Unit Mine Value.—
During 1968 the index of average unit
value for all minerals increased about 1
percent. Largely because of the relative
stability ‘of fossil fuel prices, the overall
index has changed relatively little since
1958. Increases in the component items of
the index occurred in such ferrous metals
as iron ore and tungsten; in nonferrous
metals, especially copper; and in the mone-
tary metals, silver and gold. Among the
nonmetals, prices in the construction cate-
gory showed little change, while prices of
several items in the chemical category, such
as phosphate rock and potash, were down
slightly to moderately. Average mine value
of mineral fuels trended upward in 1968,
with crude petroleum and natural gas
registering slight increases.

Index of Implicit Unit Value.—The in-
dex of implicit unit value, which measures
change in value index-quantity index rela-
tionships, showed a modest increase of 1.9
index points for all minerals (1957-59—=
100). Ferrous metals showed a slight in-
crease, while nonferrous metals, both base
and monetary categories, showed marked
increases. Monetary metals, with silver
leading all others, increased 30.7 index
points. Base metals trended upward at a
lesser rate, rising by 7.9 index points. The
relatively rapid rise in prices of base and
monetary metals in 1967 and 1968 brought
about record levels for these categories for
recent times. Within the nonmetallic group,
the index of prices of raw materials used
in the construction and chemicals industries
rose relatively little, while prices of other
nonmetals, such as clays (fuller’s earth,
and kaolin), rose as much as 15 index
points. The sharp increase in the unit value
of monetary metals in 1968 was mainly
due to speculation stemming from uncer-
tainties in the silver market. The U.S.
Treasury attempted to stabilize the silver
market by releasing 2 million ounces per
week for an extended period. The implicit
unit value for gold rose about 10 index
points over that of 1967. This was princi-
pally due to establishment by the Federal
Government of a two-tier price structure
for gold, allowing the price of gold in
private transactions to fluctuate based on
supply and demand conditions for gold in
the open market.

Prices—Prices for most major metals,
nonmetals, and mineral fuels rose mod-
erately in 1968 (table 32). Iron and steel
and aluminum ingot showed gains of 1.8
and 2.0 percent, respectively. Offsetting
these gains were moderate to marked de-
clines in the prices of lead, zinc, and iron
and steel scrap. Among the nonmetallic
minerals, prices of construction materials
were universally up, while prices of many
chemical raw materials showed moderate
declines. Mine prices for phosphate rock
were unchanged, while prices for potash
were down 11.6 index points. Prices to
farmers for phosphate fertilizer (46 percent
P305) were down 7 percent, and prices
for potash (standard, muriate, 60 percent
K20 minimum) were down 6.5 percent.
Relatively heavy increases in fertilizer sup-
plies during the year, together with a less
than proportionate increase in domestic
demand, contributed materially to the price
decreases.

Average cost of coal at steam-electrical
powerplants rose by 0.5 cent to 25.2 cents
per million Btu in 1967 (the latest year
for which data are available), Cost of
residual fuel oil decreased by 0.2 cent to
32.2 cents while natural gas decreased by
0.3 cent to 24.7 cents per million Btu. For
principal user areas, natural gas became the
cheapest fossil fuel for power generation in
the United States. In one ~of the three
regions in the East, natural gas prices per
Btu declined in 1967 compared with 1966
levels, while in all regions of the East, the
price of coal registered increases.

 The average cost of electrical energy

remained at 1.6 cents per kilowatt-hour in
1967. Within the regional breakdown, small
declines in cost were shown for the Middle
Atlantic, East North-Central and West
South-Central regions, which had shown
no change in cost in 1966. The East South-
Central region continued to have the
lowest average cost for power in 1967,
0.9 cent per kilowatt-hour. Cost of electri-
cal energy remained lowest in the commer-
cial and industrial markets—1.3 cents per
kilowatt-hour—and highest in the residen-
tial market—2.2 cents per kilowatt-hour.

Index of Principal Metal Mining Ex-
penses.—Higher index values for principal
metal mining expenses were reported in
1968, owing largely to significant increases
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in labor costs. Prices of supplies, fuels, and
electrical energy . showed only nominal
change. The indexes of major input ex-
penses for bituminous coal, crude petro-
leum, and natural gas showed no appre-
ciable change. :

Costs.—The indexes of relative labor
costs and productivity in the mineral and
mineral fuels industries in 1968 generally
continued to rise over those of 1967 (table
38). The index of labor costs per unit of
output for recoverable iron ore in 1968 was
about the same as in 1967; for copper, the
index was up markedly. The index of value
of product per man-period was up moder-
ately for recoverable iron ore and up

INCOME AND

National Income Generated.— Income
generated by mining was $6.5 billion, the
highest of record and 5.8 percent higher
than in 1967 (table 41). Income from
metal mining was 11.7 percent higher than
in: 1967, but lower than the 1963-67
average. An increase of 6.1 percent in
income in the crude petroleum and gas
industries helped considerably to boost in-
come for total mining. Similarly, income
in manufacturing rose to a new record in
1968, or 10.1 percent higher than in 1967.
A 9.2-percent increase in income was
registered in all industries, U.S. total.

Profits and Dividends.—Annual average
profit rates in 1968 on shareholders’ equity
in selected mineral manufacturing corpora-
tions were slightly lower for primary metals,
while for all manufacturing they were
slightly higher. Profit rates for petroleum
refining and related industries, which de-
clined 0.3 percent in 1968 were the lowest
since 1966. In contrast, profit rates in 1968
for stone, clay, and glass products and
chemical and allied products increased 1.0
and 0.2 percent, respectively. Dividends in
mineral manufacturing generally showed
moderately large increases. Primary metals,
chemicals and allied products, and petro-
leum refining and related industries regis-
tered increases in dividends of 6 to 8
percent, while the stone, clay, and glass
products group showed a slight decline.
Except for the stone, clay, and glass prod-
ucts group, total dividends fared better than
profit rates in all categories in 1968.

substantially . for copper. The index of
labor costs per dollar sales remained un-
changed for recoverable iron ore and was
slightly down for copper. It is noteworthy
that the index of labor costs per dollar
sales for copper declined in contrast with
other labor cost measures for that metal.
Except for portable air compressors; prices
of principal mining construction and mate-
rial handling machinery were up in every
category in 1968. Prices of construction
machinery and mining machinery increased
6.4 and 3.7 percent, respectively. In the
specialized categories tractors, other than
farms, showed the largest price increase,
while power cranes, draglines, shovels, etc.
showed the smallest increase.

INVESTMENT

There were 57 industrial and commercial
failures in mining, including fuels, 14 fewer
than in 1967; however, liabilities reported
by these firms were almost 20 percent
higher in 1968. Manufacturing firms, which
comprise a much larger category of firms
than mining, showed. 305 failures, or 17
percent fewer than in 1967; in addition,
these firms reported 13 percent less lia-
bilities than in 1967.

New Plant and Equipment.—Expendi-
tures for new plant and equipment by
mining firms totaled * $1.42 billion, un-
changed from that in 1967. In the manu-
facturing category, expenditures for chemi-
cal and allied products and stone, clay, and
glass products declined 6.6 and 2.7 percent,
respectively. New plant and equipment
expenditures for primary iron and steel
rose $50 million to $2.36 billion. Expendi-
tures in the all-manufacturing category
decreased 0.9 percent to $26.44 billion.

Plant and equipment expenditures of
foreign affiliates of U.S. companies in min-
ing and smelting rose $199 million to $1.1
billion. This 22-percent increase in outlays
compared favorably with the 10-percent
increase reported for manufacturing. Except
for the category “mining and smelting in
all other areas,” each area reporting showed
increased outlays for mining and smelting.
All countries reporting showed increases in
petroleum outlays. Except for Canada, all
countries reporting showed increases in
outlays for manufacturing.
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‘Issues of Mining Securities.—Estimated
gross proceeds of new corporate securities
offered for the extractive industries in 1958
were $594 million, or 1.0 percent more than
the: $588 million offered in 1967. Slightly
more than one-third of the proceeds in
extractive industry offerings during the
year came from bonds, about two-thirds
was in common stock issues, and none was
reported from preferred stock.

Sources and Use of Funds.—In 1965 (the
latest year for which data are available)
funds from all sources for direct foreign
investment by U.S. mining and smelting
industries increased $323 million to $1.4
billion. Canada and Latin America led all
other countries in generating funds. The
affiliates relied principally on net income
originating within the industries. In the
more undeveloped areas, funds borrowed
abroad and from the United States domi-
nated the funding pattern.

Uses of funds for direct foreign invest-
ments by U.S. mining and smelting indus-
tries for property, plant, and equipment in
1965 (latest data available) increased $219
million to $682 million. Funds expended
for property, plant, and equipment con-
stituted about 50 percent of the total; in-

1968

come paid out accounted for about 30
percent; inventories utilized 7 percent; and
the remainder was distributed to receivables
and other assets.

Foreign Investment.—Direct private in-
vestment of U.S. foreign affiliates in foreign
petroleum industries in 1967 was highest in
Europe, Canada, and the Latin American
Republics. Total book value at yearend
for petroleum industries, all countries, was
$17.4 billion, compared with $16.2 billion
at the beginning of the year, or a gain of 7
percent. Book value for all industries rose
from $54.7 to $59.3 billion, or 8 percent.

Direct U.S. private investment in foreign
mining and smelting industries in 1967 was
valued at $4.8 billion, or 17 percent above
that in 1966, the highest increase in recent
years. Canada and the Latin American
countries accounted for almost three-
quarters of the investment in mining and
smelting, and slightly over two-thirds of
the income generated by these industries.
In 1967, earnings of affiliates in mining
rose by $83 miillion, reaching $743 million.
Of this total, $596 million was returned to
the United States as income, compared
with $524 million in 1966.

TRANSPORTATION

In 1967 (the latest year for which data
are available) the overall shares of metallic
ores and nonmetallic minerals (except
fuels) transported by rail and water re-
mained unchanged from 1966. Individual
metals and nonmetallic minerals which
showed higher rail transport as compared
with water in 1967 follow: Iron ore and
concentrates, bauxite, other nonferrous ores,
phosphate rock, processed fertilizer, build-
ing cement, and clay, ceramic, and refrac-
tory materials. Items, by groups, that
showed higher water than rail transport
were gypsum and plaster rock, liquid
sulfur, and limestone flux and calcareous
stone. Mineral commodity tonnages (ex-
cept fuels) transported by rail were down
6 percent in 1967 compared with those in
1966, while those transported by water
were down 4 percent.

In 1967, the greater quantity of mineral
fuels and related products continued to be
moved by water rather than by rail or
truck. The quantities moved in water-
borne commerce increased 3.9 percent in

1967. For the first time, the tonnage of
crude petroleum moved by water exceeded
that of gasoline (including jet fuel). Crude
petroleum was by far the greatest con-
tributor to the annual increase in mineral-
fuels tonnage moving by water transport.
Mineral-fuels tonnage moving by rail in-
creased slightly less than 1 percent in 1967.
Among the important items, bituminous
coal contributed most to the absolute in-
crease; however, percentagewise, liquefied
petroleum gas led all others. Increased
shipments of coal by rail in recent years
stem principally from lower freight rates.

Gas pipeline mileage totaled 828,000
miles in 1967 (latest year for which data are
available), or 4 percent more than in 1966.
Natural gas lines continued to comprise
about 99 percent of the total, with the
remaining 1 percent divided among manu-
factured, mixed, and liquefied petroleum
gas.

Total petroleum pipeline mileage, re-
corded at the beginning of 1968 at 210
thousand miles, was down slightly less
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than 1 percent, the first reduction in the
last four decades. Total pipeline fill at the
beginning of 1968, at 104.6 million barrels,
was 3.9 percent greater than that reported
for 1965. This was a markedly lower in-
crease than that shown for the 1962-65
period. Of the total petroleum pipeline

mileage reported in 1968, 35 percent was
in crude gathering systems in field opera-
tions, 34 percent in larger size crude
trunklines, and 31 percent in petroleum
product pipelines that extend from re-
fineries to distribution terminals.

RESEARCH ACTIVITIES

Data on national expenditures for re-
search and development activities in selected
industries in 1967 (latest year for which
data are available) showed that chemicals
and allied products accounted for 9.5 per-
cent of total funds expended, or slightly
more than revised data show for 1966
(table 56). Petroleum refining and extrac-
tion accounted for 2.9 percent of the total,
slightly more than in 1966. Federal funds
in 1968 made up slightly under 15 percent
of the total spent for chemicals and allied
products research, and slightly under 10
percent of that expended on petroleum re-
fining and extraction research. Only about
3.0 percent of Federal funds available for
industrial research was spent on research
related to the chemical industry and the
petroleum industry. Of this amount, 2.5
percent was expended for chemicals and
allied products research, and 0.5 percent
on petroleum refining and extraction.

Bureau of Mines.—During 1968, the
Bureau of Mines continued to work on
research problems under established pro-
grams for minerals and mineral fuels re-
search and resource development. Emphasis
again was placed on supply-demand-price
relationships. From relationships derived,
supply and demand forecasts into the next
two decades were made, with a view to
making research efforts more meaningful
in those areas where supply and demand
are most critical. Emphasis also was placed
on determination of input-output relation-
ships of the U.S. mining industries, using
1963 data. Energy supply and demand
balances, 1960 and 1965, for coal, utility
electricity, dry natural gas, and petroleum
and natural gas liquids were completed in
1968. These separate commodity balances
and flows are input requirements for the
construction of integrated energy balances
at the State and regional levels.

Obligations of funds by the Bureau of
Mines for mining and mineral research and
development totaled $35.8 million in fiscal
year 1969. Of this amount, 74 percent was

allocated to applied research, 12 percent
to basic research, and 14 percent to devel-
opment. Total research funds of $30.8
million obligated by the Bureau for fiscal
year 1969 were divided as follows: Engi-
neering science, $20.1 million; physical
sciences, $8.4 million; mathematical sci-
ences, $0.7 million; and environmental
sciences, $1.6 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. Highlights of accom-
plishments of Bureau research programs,
including work in progress, follow.

Mining Research.—As an aid in reducing
the incidence of waste disposal structure
failures and resulting pollution, a compre-
hensive report was completed on the various
factors affecting the stability of mill tailings
dams. In ground control studies, a multiple-
anchored borehole extensometer was devel-
oped for detecting and measuring subsurface
rock movements caused by underground
mining. A related study was initiated 10
determine interrelationships between sur-
face subsidence, mineral extraction ratio,
elapsed time between mining activity and
surface subsidence, and the character and
nature of overburden materials. A tech-
nique was devised for measuring stress
changes in viscoelastic materials by means
of hydraulic pressure cells and then re-
lating these data to size and distribution
of supporting mine pillars, depth of over-
burden, and type of mineral deposit.
Laboratory studies on strength of mine
pillars determined that the compressive
strength of fractured pillars can be in-
creased significantly by angular placement
of rock bolts.

As an aid toward prevention of damage
to surface structures, field studies were com-
pleted which relate air and ground vibra-
tions, caused by blasting operations, to the
size of the explosive charge, the distance
between blasting site and surface structures,
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and the physical characteristics of the
blasted materials. Studies were initiated on
the potential of thermal fragmentation by
laser radiation and by radiofrequency in-
ductive heating.

In marine minerals research, emphasis
was centered on the development of equip-
ment and techniques to accurately sample
and characterize sea-floor deposits. Follow-
ing up on the attention given to gold-bearing
placer deposits, blanket-type phosphorite
deposits were added in 1968 in research
investigations conducted on Coronado Bank,
off the coast of southern California.

Metallurgy Research.—A new method
for consolidating reactive metals was devel-
oped, wherein charges of titanium sponge,
scrap, or mixtures thereof are melted under
a layer of molten slag in a.water-cooled
crucible, and the solid metal is then with-
drawn as a continuous rod through the
bottom of the crucible.

Because of the continuing interest 1in
vanadium—especially its potential as a
structural material—the Bureau’s electro-
refining process for preparing 99.99-percent-
pure vanadium—the highest ever achieved
in a process adaptable to commercial pro-
duction—has been improved and scaled up.

A process was developed for electrolyti-
cally oxidizing organic matter in the car-
bonaceous gold ores of Nevada, prior to
cyanide treatment. Pilot-plant trials are
under way by a prominent gold mining
company operating in that State. Successful
conclusion -of the tests may lead to large
additions to both domestic and world gold
reserves. Another process has been worked
out for the continuous recovery of gold
from the heap leaching of oxidized ores in
the sedimentary beds of northeastern
Nevada. More than 90 percent of the gold
content of these ores can be extracted.

An important breakthrough was made in
the formulation of a new soldering proce-
dure, whereby replacements of conventional
lead-silver-tin solders can be made by mate-
rials which melt at temperatures about
100° F higher than are now possible and
which maintain good strength at elevated
temperatures. The method has considerable
promise in the automotive industry for the
production of smaller and more efficient
copper alloy radiators.

Land and Air Pollution.—During 1968,
the Metallurgy Research Solid Waste Pro-
gram centered on three main areas of
research: (1) Recovery and utilization of

the metal -and mineral content of munici-
pal incinerator residues, (2) stabilization
(utilization) of mine and mill waste piles,
and (3) recovery and utilization of ferrous
and nonferrous values contained in scrap
automobiles. A modest grant program also
was centinued to supplement inhouse re-
search on solid waste problems.

Major accomplishments during the year
included completion of a 1,000-pound-per-
hour continuous processing plant for re-
covering the ferrous, nonferrous, glass, and
mineral values contained in municipal in-
cinerator residues, construction of a pollu-
tion-free scrap automobile incinerator, and
stabilization of two large uranium mill
tailings piles by vegetative and chemical
methods.

The grant program provided funds for
development of methods for utilization . of
mine and mill wastes. A crystallized glass
was made from copper tailings, a promis-
ing refractory was produced from asbestos
tailing waste, high-quality ferrites were
fabricated from mill scale, and commer-
cially competitive building bricks . were
made from copper and gold mill tailings.

In cooperation with the American Petro-
leum Institute, Bureau researchers com-
pleted a fuel study in 1968 which found
two options for lowering automotive emis-
sions. One option is reduction in front-end
volatility, and the other is a change in fuel
composition while maintaining volatility.
Either will reduce emissions when both fuel
systems and exhaust contributions are con-
sidered.

The Bureau has nearly completed a
cooperative study with the National Air
Pollution Control Administration on diesel
exhaust pollution. Also, preliminary work
was initiated on measuring aircraft emis-
sions. - It was found that equipment of
essentially the same design can be used
for testing both automotive and aircraft
emissions.

Coal Research.—Investigative research
progressed in 1968 on conversion of coal to
electricity. Field tests were made at lignite-
burning powerplants to study the problems
associated with lignite combustion. In the
laboratory, electron microprobe analysis of
boiler deposits showed that interaction be-
tween sodium compounds and alumina
silicates played a significant role in boiler
fouling. A mathematical model was devised
for combustion of coal in a magneto-
hydrodynamic system. It showed that mag-
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net and generator. costs can be considerably
reduced by operating the generator below
stoichiometric air-fuel ratios and by inject-
ing additional air downstream from the
slag separator.

In a study of conventional combustion
techniques, an experimental 500-pound-per-
hour pulverized-coal-fired furnace success-
fully underwent shakedown tests and was
readied for tests using pulverized char as
fuel. The development of an effective
method for burning char is essential to the
overall development of economical processes
for converting coal to synthetic gaseous and
liquid fuels, since char constitutes a sig-
nificant portion of the product in the
several conversion processes being investi-
gated. In a pilot study of the combustion
process, coals and chars were devolatilized
under conditions simulating heating rates in
a boiler. Heating rates of about 10,000° C
per second were provided by metallic
ribbons of filaments injected with short
pulses of electrical energy.

Further studies were conducted to evalu-
ate the wuse of solid wastes from the
combustion and mining of coal. Surface-
mine spoil field areas, reclaimed with fly
ash to counteract soil acidity, produced hay
yields comparable to yields from other con-
ventionally  treated acreages in the same
area.

In non-energy-use research, field tests on
the use of pulverized leonardite to stimulate
plant growth showed that the yield of
potatoes was increased 28 percent and that
of soybeans as much as 280 percent over
control plots. Minerals in a large variety of
coals and coal-related materials were identi-
fied by extended infrared spectrometry. A
new freeze-crush technique, whereby coal
samples are pulverized while submerged in
liquid nitrogen, was developed for studying
gases held in the coal matrix. Also, car-
bonization research produced cokes of im-
proved strength, and research was started
to determine the feasibility of making
metallurgical-grade coke from coals of
marginal quality.

Research conducted on methods for con-
verting coal into liquid fuels showed that,
in the reductive alkylation of coal, the
solubility in benzene of the alkylated
product increases as the carbon chain in
the alkyl radical increases. Butylated coal
was 96 percent soluble in benzene. Findings
indicated that in the hydrogenation of coal
with carbon monoxide and steam the

extent of solubilization of coal is dependent
on the oxygen content and type of linkage.

Progress was made on development of a
fluidized steam-oxygen gasification process
operating at 40 atmospheres’ pressure. In
this process, 60 percent of the potential
methane of the coal is made during the
gasification step, which significantly re-
duces the cost of producing synthetic pipe-
line gas. Using this gasification process and
Bureau-developed purification and synthesis
steps, the cost of pipeline gas would be
very close to that for the natural product
in some areas of the country. :

Petroleum Research.—A technique for
locating fracture trends by means of aerial
photographs was developed in petroleum
and natural gas research. It was used, along
with subsurface studies, to determine possi-
ble effects of the natural fracture system on
gas storage reservoir performance. Also,
investigation was made to see if wells used
during withdrawal could be modified to
increase the efficiency of the system.

Long-term flow tests were initiated on gas
from the nuclear-explosive-created chimney
in the Gasbuggy experiment. The success
of this first joint Government-industry ex-
periment in the peaceful use of nuclear
explosives, designed to release natural gas
trapped in low-permeable rock, led to com-
pletion of preparations for a second ex-
periment. Project Rulison, to be conducted
in Colorado—also a Government-industry
sponsored experiment—will be the first
test of the nuclear fracturing concept in
what could be a commercially productive
gasfield.

To further the science of secondary re-
covery of petroleum, work was completed
on a combination method of predicting
waterflood performance for five-spot pat-
terns in stratified reservoirs. This computer
method is attracting widespread interest in
the petroleum production industry. Research
on characterizing asphalt and the heavy
ends of petroleum was directed to new
methods of analysing these substances to
yield knowledge required for better process-
ing and utilization of these materials.

Oil Shale Research.—In a pioneering
experiment conducted in Sweetwater
County, Wyo., with respect to the feasi-
bility of retorting oil shale in situ, the
Bureau successfully recovered oil from oil
shale without mining it. The shale was
fractured by applying high-voltage elec-
tricity between wells drilled into the shale,
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pumping water down the wells under high
pressure, and enlarging the resulting frac-
tures by detonating a liquid explosive in
them. The 20-foot-thick shale layer, begin-
ning 68 feet below the surface, was ignited
by a propane burner in the central well,
and combustion was sustained by pumping
air underground after shutting off the
propane. Oil in the form of mist began to
appear in peripheral wells only a few hours
after propane shut-off, and reported pro-
duction was as high as 4.5 barrels per day.
The success of this test raises hopes for
Project Bronco, a proposed Government-
industry experiment involving in situ re-
torting of shale fractured deep underground
by a nuclear detonation.

In other research aimed at retorting
nuclear-fractured shale, a 150-ton-per-day
retort was being constructed in Wyoming
in which tests can be conducted on large
random-sized pieces of shale, simulating
conditions expected in a nuclear chimney.

Research on the origin and nature of oil
shale yielded information which can be
used to predict properties and organic
content of oil shales over wide areas.

Economic Studies.—Emphasis was placed
by the Bureau on supply and demand
analysis of minerals and mineral fuels.
Results of work completed in 1968 on a
study of current and future demand for
phosphate rock, potash, and nitrogen have
just been published, and demand studies
on iron and steel, aluminum, and copper
were progressing.® These studies seek to
develop the general methodology for statis-
tical analysis of supply and demand for
important minerals, and to present results
and implications of in-depth research on
supply and demand for the principal min-
erals and mineral fuels. As a result, mining
and metallurgical research projects can be
directed to the respective areas where cur-
rent and future demand and supply im-
balances are most critical.

In addition to studies on supply and
demand, work progressed on studies of
energy sources and uses, environmental
health, and local and regional economic
impact of adverse effects in the mining
sector. Results of work completed in 1968
on studies of sources and uses and inter-
regional energy flows for coal, natural gas,
utility electricity, and petroleum and
natural gas liquids were published.*

Studies in the area of environmental
health were made with particular empha-

1968

sis on mineral-based products used in
combatting noise, economic aspects of strip
mine regulation, and the economic impact
on localized producing areas of a shift in
the demand from high- to low-sulfur coal.

Four contract studies on non-fuels min-
eral policy were in varying stages of
completion.

Health and Safety.—The Health and
Safety Program in 1968 emphasized mine
inspection, health and safety education and
training, research and statistical analysis,
and coalbed-fire control. The projects have
as their principal objective the conserva-
tion of human and natural resources in the
mineral extractive industries. The Depart-
ment of the Interior drafted proposed legis-
lation in mid-1968 to replace and amplify
health and safety measures in the Federal
Coal Mine Safety Act. Bills were intro-
duced into both Houses of the 90th Con-
gress in September 1968; however, they
lapsed with the adjournment of that Con-
gress in mid-October. Only a little more
than a month later, a series of underground
mine explosions killed 78 coal miners near
Mannington, W. Va. The disaster stimu-
lated a significant escalation of public in-
terest in coal mine safety and health, as
well as forums conducted to air the urgency
of safety measures. The Interior Depart-
ment drafted still more comprehensive
legislation, based on evidence from joint
industry and Government conferences. At
yearend, more than 1,800 individual
standards had been prepared for publica-
tion in the Federal Register as a Notice of
Proposed Rule Making.

Explosives and Explosions Research.—
Recent investigation disclosed that adding
certain inhibitors to relatively nonincendive
formulations of sensitized ammonium
nitrate-water slurry explosives increases

3 Hee, Olman. A Statistical Analysis of U.S.
Demand for Phosphate Rock, Potash, and Nitro-
gen. BuMines Inf. Circ. 8418, 1969, 55 pp.

4 Broderick, Grace N. Supply and Demand for
Energy in the United States by States and
Regions, 1960 and 1965 (In Four Parts) 1. Coal.
Int. Cire. 8401, 1969, 21 pp.

Crump, Lulie H. Supply and Demand for
Energy in the United States by States and
Regions, 1960 and 1965 (In Four Parts) 3.
Natural Gas. Inf. Circ. 8403, 1969, 8 pp.

Crump, Lulie H. and Phillip N. Yasnowsky.
Supply and Demand for Energy in the United
States by States and Regions, 1960 and 1965
(In Four Parts). 4. Petroleum and Natural Gas
Liquids. Inf. Cire. 8411, 1969, 25 pp.

Hall, Franklin P. and Grace N. Broderick.
Supply and Demand for Energy in the United
States by States and Regions, 1960 and 1965
(In Four Parts) 2. Utility Electricity. Inf. Cire.
8402, 1969, 11 pp.
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their stability in maintaining basic char-
acteristics for several months. These mate-
rials can be packaged and used in gassy,
underground noncoal mines. In cooperation
with the U.S. Coast Guard, studies were
made of hazards associated with the acci-
dental spillage of large quantities of lique-
fied natural gas, on or under the water
surface, at the Bureau’s new underwater
explosive testing facility. In several in-
stances, minor explosions occurred when
cryogenic liquid entered the water. No
explanation is presently available for such
phenomena. .

Research findings indicate that bromo-
trifluoromethane (Halon 1301) is a rela-
tively effective fire extinguishant for gas-
or liquid-fired flame, but is relatively in-
effective on fires in coalbeds except for its
inhibition of the carbon monoxide to carbon
dioxide reaction.

Other research included investigation of
radiation intensity distribution for the cross

section of a laser beam, the determination
of the minimum ignition energy for differ-
ent size coal particles in that beam, and
the determination of minimum air velocities
required to disperse Pittsburgh-seam coal
dustbeds.

Helium Conservation.—The helium con-
servation program in 1968 stressed the
maximum beneficial use of helium resources
in the United States for production and
sale of helium for current use, the acquisi-
tion and storage of helium that would
otherwise be wasted when helium-bearing
natural gas is used for fuel, and helium- -
oriented research and development. Acquisi-
tion and storage of helium is aimed at
assuring a reserve supply after presently
known helium resources - are depleted.
Research is presently focused on improving
processes and reducing costs of helium
analysis, extraction, and purification, and
on improving liquid-helium handling tech-
nology.

LEGISLATION AND GOVERNMENT PROGRAMS

Much of Government legislative activity
in 1968 with respect to the minerals and
mineral fuels industries was directed to coal
mine safety, with auxiliary thrusts focused
on solid waste disposal, gas pipeline safety
measures, and expanded wilderness areas
which contain reserve mineral deposits.

Several bills were introduced in the 90th
Congress during Jate 1968 to strengthen
existing legislation in coal mine safety.
Special emphasis “was directed to more
frequent mine inspection, distinction be-
tween gassy and nongassy mines, and
authority to instantly close down potentially
hazardous mines. However, these bills
lapsed with the adjournment of that Con-
gress in mid-October.

Some pieces of legislation passed by the
90th Congress indirectly affect Bureau of
Mines operations. Public Law 574 extended
the Solid Waste Disposal Act through 1970.
The Gas-Pipeline Safety Law, designated
as Public Law 481, gave the Secretary of
Transportation authority to regulate pipe-
line installations. The natural gas industry
was requested to conform with regulations
with respect to bringing interim construc-
tion and continuing construction of lines
up to prescribed standards. The passage of
the Expanded Wilderness Act (in the form
of six interrelated laws) contained certain
provisions with respect to additional wilder-

ness areas to be set aside for conservation
purposes, and prescribed particular provi-
sions with respect to mineral deposits.

Major legislation in 1968 with respect to
the national economy centered on the 10-
percent tax surcharge. Congress was reluc-
tant to enact tax legislation in the last half
of 1967 and the first half of 1968, believing
that the economy was not expanding at an
excessive rate. The first impact of this
delayed approval of tax enactment was
further strong and inappropriate expansion.
The evidence of excessive demand, rising
prices, and deteriorating trade balance was
compelling, and these developments to-
gether with the international financial crisis
in March 1968 and the mid-May accelera-
tion of interest rates to record high levels
prompted Congress to pass the Revenue
and Expenditure Control Act of 1968,
which was signed into law by the President
on June 28.

With respect to the national stockpile
program, strategic materials held in Gov-
ernment inventories at yearend 1968
amounted to $69 billion at acquisition cost,
essentially the same as in 1967, and
approximately the same amount when cal-
culated at market value. Of the total mate-
rials in Government inventories, $3.6 bil-
lion at cost, or $3.3 billion at estimated
market value, were considered to be in
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excess of conventional stockpile objectives.
Over 78 percent of the market value of
that excess was made up of 11 materials:
Aluminum, bauxite ( Jamaica and Surinam),
metallurgical-grade chromite, cobalt, in-
dustrial diamond stones, lead, metallurgical-
grade manganese, nickel, tin, tungsten, and
zinc. Major mineral stockpile items sold in
1968 were aluminum, metallurgical chrom-
ite, cobalt, silver, mercury, tungsten, and
zinc. During 1968, Congress authorized
the disposal of beryl ore and magnesium
valued at $40 million. Total stockpile dis-
posal of mineral commodities during calen-

dar year 1968 was valued at $224.5 million,
or 23 percent less than in 1967.

Continued exploration for new domestic
sources of strategic and critical mineral
commodities was encouraged by Govern-
ment assistance under the Office of Min-
erals Exploration (OME) program. During
fiscal 1968, 18 contracts representing Gov-
ernment funding of $0.7 million were ex-
ecuted. The principal commodities toward
which the program was directed were gold,
silver, mercury, and copper. This program,
initiated in behalf of small mine operators,
has been an important factor in maintain-
ing adequate supplies of vital minerals.

WORLD REVIEW

World Economy.—Gross national prod-
uct (GNP) in the major industrial coun-
tries continued to rise during 1968, but the
rates of growth varied widely among coun-
tries. In Japan the current GNP rose 18.5
percent while in Canada the increase was
8.5 percent. United States GNP rose 9
percent in money terms and 5 percent in
real terms. Industrial production similarly
increased at widely varying rates, with
Japan again experiencing the largest in-
crease. Japanese industrial production rose
17.3 percent in 1968, and German indus-
trial production rose 12.3 percent. In con-
trast, the U.S. increase in industrial pro-
duction was 4.5 percent.

World Production.—Gains were made in
world output of minerals and mineral fuels,
especially for metallic ores and for metals,
smelter basis (see table 63). Increases in
U.S. production of metallic ores and
smelter output of metals, as a percentage of
total world production, were mixed. For
some of the more important categories, such
as iron ore, bauxite, aluminum, and mag-
nesium, the percentage represented by U.S.
production was down slightly or unchanged.
For smelter tin and zinc, the percentage
represented by U.S. production was up.
World production of the majority of
important nonmetallic minerals was up.
Production of nitrogen and phosphate rock
rose 14 and 7 percent, respectively, while
that for potash and elemental sulfur showed
considerably less increase. Crude petroleum
production showed the biggest increase in

the last several years, reaching a total of
14.1 billion barrels, 9.3 percent more than

- in 1967.

World Trade.—Mineral trade grew at a
moderate rate in 1967 (the latest year for
which data are available). Value of world
trade in metals, metal ores and scrap, and
mineral fuels grew 6 percent in 1967, to a
total of $44 billion. Total mineral exports
from the United States increased moder-
ately in. 1967; exports from Europe in-
creased at a relatively slower rate. Within
Europe, the European Economic Commu-
nity enjoyed a greater rise in exports than
the European Free Trade Association.
Exports from both trade groups increased
more slowly than U.S. exports. Mineral
fuels continued to constitute a large part of
world mineral trade.

World Prices.—World export price in-
dexes for metal ores were unchanged in
1968 compared with 1967, but for mineral
fuels they were down 1 index point (table
64). The quarterly indexes for metal ores
showed a marked rise in the first quarter,
while for the last three quarters prices fell
below those of 1967. For mineral fuels, the
quarterly indexes showed a falling off in
price after the first quarter. Export prices
of total minerals were down slightly in the
more developed nations, and unchanged in
the less developed countries. Prices for
nonferrous base metals were moderately up
in both the more developed and the less
developed nations.
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Table 1.—Value of mineral production, imports, and exports, by groups

(Millions)
1964 1965 1966
Mineral group !
Produc- Imports Exports Produc- Imports Exports Produc- Imports Exports
tion tion tion
-Metals and nonmetals
except fuels: .
Nonmetals___________ $4,623 $323 $141 $4,933 $354 $185 $5,176 $412 $228
Metals._____________ ,366 917 151 2,544 973 154 2,703 1,192 158
Total . ____________ 6,989 1,240 292 7,477 1,327 339 7,879 1,604 386
Mineral fuels_ .. _________ 13,623 1,250 471 14,047 1,295 487 r 15,088 1,311 490
Grand total 2______ 20,612 2,490 763 21,524 2,622 826 r 22,968 2,915 876
1967 1968
Production Imports Exports Production Imports Exports
Metals and nonmetals
except fuels:
Nonmetals___________ r $5,206 $414 $241 $5,452 $490 $246
Metals_________._____ 2,333 r1,117 17 2,703 - 1,160 241
Total . _______.__.__ r 7,539 r1,531 412 8,155 1,650 487
Mineral fuels__._________ r 16,195 1,289 r 601 16,820 1,430 546
Grand total 2______ r 23,734 r 2,820 r1,013 24,974 3,080 1,033
r Revised.

1 For details, see the “Statistical Summary” chapter of this volume.
2 Data may not add to total shown, because of rounding.

Table 2.—Value of mineral production by group, 1957-59 constant dollars®

(Millions)
Mineral group 1964 1965 1966 1967~ 1968

Metals and nonmetals except fuels:
Nonmetals_________________________________ $4,537 $4,836 $4,972 $4,930 $5,086
Metals. ... ... 2,098 2,132 2,258 1,949 2,138
Total. . . 6,635 6,968 7,230 6,879 7,224
Mineral fuels_ . ___________________________ 13,831 14,232 15,082 15,987 16,410
Grand total .. ___________________________ 20,466 21,200 22,312 22,866 23,634

r Revised.
1 Value deflated by the index of implicit unit value.



18 MINERALS YEARBOOK, 1968

Table 3.—Indexes of the physical volume of mineral production, by group and subgroup

(1957-59 =100)

1964 1965 1966 1967 19687

Metals:
Ferrous. - - o oo oo ooccecccmemcmmmm——mm—————mm oo 110.4 119.1 109.0 111.2
Nonferrous:
BRSE. - e em e ecce e ececmcmmmm e 135.8 142.2 102.5 123.4
Monetary . - 105.0 112.5 92.7 91.1
Other_ el 98.2 98.1 111.4 122.4
AVerage. . - e ccce i e 119.4 124.1 129.2 108.3 119.4
Average, all metals_ . .o.... 113.9 117.3 124.2 106.1 115.4
Nonmetals:
Construetion. .. - . oo 126.2 129.9 136.5 132.4 136.4
Chemical____ . . 182.1 151.8 167.1 172.6 170.7
Other ..o e 119.0 127.9 136.0 129.7 130.6
AVerage . ..o 126.9 133.5 141.7 139.1 141.9
Fuels:
Coal. oo eeccmmmmmmmaan 108.2 112.6 116.4 119.8 118.3
Crude oil and natural gas *_________ ... 113.8 116.6 124.0 131.6 137.3
Average. - _ o icmmem———eeas 114.0 117.3 124.1 131.1 135.8

Average, all minerals

p Preliminary.
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)

1964 1965 1966 1967 1968 »

113.3 117.0 120.4 117.8

111.9 119.3 126.3 130.6
143.0 152.0 163.5 172.6

Gas and gas hqm

Average 1__
Average coal,

g
Industrial production:
Primary metals .
Iron and steel____________ 133.6 136.2 126.8 131.0
Nonferrous metals and prod cts .. 138.3 .
Clay, glass, and stone products_

Average industrial production._..... ---- 132.3 143.4 156.3 158.1 165.4

» Preliminary.
! Includes oil and gas drilling.

Source: Board of Governors of the Federal Reserve System. Federal Reserve Bulletin. February-June 1969.
A description and historical data are available in Business Indexes, Industrial Production, 1957-59 Base, pub-
lished by kederal Reserve Board, montnly.



Table 5.—Federal Reserve Board monthly indexes of mining production, seasonally adjusted

(19567-59 =100)

Crude oil and natural gas Metal, stone Stone and
Total Coal, oil Coal and earth Metal earth
Month mining 1 and gas Total 2 Crude oil Gas and materials mining materials
gas liquids

1967 1968 1967 1968 1967 1968 = 1967 1968 1967 = 1968 1967 1968 1967 1968 1967 1968 1967 1968
123.2 121.6 119.8 121.9 120.7 113.4 119.7 123.6 121.0 127.4 158.4 NA 139.4 120.3 140.3 100.0 138.7 135.3
122.4 123.9 119.0 123.2 115.7 116.8 119.6 124.5 120.0 129.7 160.0 NA 138.9 127.0 142.1 102.8 136.6 145.0
121.5 126.2 117.6 126.0 115.1 126.0 118.1 126.0 120.1 130.9 156.7 NA 140.0 127.4 143.7 108.7 137.2 141.2
122.0 127.1 118.5 124.7 125.5 124.4 117.1 124.8 119.6 128.7 161.5 NA 138.7 188.3 149.5 139.9 130.6 1387.1
120.2 126.9 118.0 125.6 120.1 120.4 117.5 126.6 119.6 131.2 161.3 NA 130.8 133.5 132.9 131.4 129.2 185.0

8 129.2 121.7 128.1 122.5 126.7 121.6 128.4 123.6 182.4 187.3 NA 1383.6 134.3 133.9 130.8 183 3 136.9
128.0 130.0 128.0 128.7 122.6 126.6 129.1 129.2 133.9 134.0 NA NA 127.7 185.8 119.7 184.1 3.7 187.1
127.8 129.4 128.8 127.9 117.2 121.3 131.2 129 138.0 134. 8 NA NA 123.4 186.2 105.7 134.5 136.6 187.5
124.56 127.0 125.6 125.8 116.6 120.8 127.4 126.8 183.1 131 166.4 NA 119.83 132.8 96.2 127.7 186.5 136.5
122.8 120.7 124.2 118.9 115.3 86.6 6.0 125.5 130.3 129 1 166.8 NA 116.4 129.2 94.1 125.1 132.9 132.2
124.1 126.4 125.0 124.6 117.2 115.9 126.5 126.3 128.7 128.6 167.9 NA 120.1 1385.3 94.6 135.1 139.0 135.5
122.8 127.4 122.7 124.2 119.2 118.83 123.5 125.4 126.4 126.4 165.3 NA 123.3 143.0 97.1 137.6 142.7 147.0
123.87126.8 122.7r125.0 120.4r118.1 123.1r126.4 126.3r130.4 163.5 NA 128.9r132.8 120.83r125.6 135.4r138.0

P Preliminal;y. NA Not available.
1 Including fuels.
2 Total includes oil and gas drilling.

Source: Board of Governors of Federal Reserve System. Federal Reserve Bulletin, March 1968-April 1969.
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Table 6.—Production of mineral energy resources and
electricity from hydropower and nuclear power

(Trillion Btu)

Bituminous Natural Electricity 2
Year Anthra- coal and gas, wet  Crude! Total
cite lignite (unproc- petroleum  Hydro- Nuclear
essed) power power
436 12,759 17,056 15,690 1,861 34 47,836
378 13,417 17,652 15,930 2,051 39 49,467
329 13,988 18,894 16,925 2,062 58 52,256
311 14,479 20,087 18,098 2,344 81 55,400
291 14,279 21,372 18,880 2,852 130 57,304

» Preliminary.

! Heat values employed for crude petroleum are 1964, 5,630,254 Btu per barrel; 1965, 5,531,000 Btu; 1966,
5,257,440 Btu; 1967, 5,628,540 Btu; and 1968, 5,671,420 Btu. :

? 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 theoretical energy resources inputs calculated from

revailing average heat rates at central electric stations, using 10,504 Btu per kilowatt-hour in 1964, 10,530
tu in 1965, 10,586 Btu in 1966, 10,582 Btu in 1967, and 10,582 Btu in 1968.



Table 7.—Consumption of major mineral products, mineral fuels, and electricity, 1967, 1968, and projections

Average
annual Projected average
Commodity 1967 1968 » Projections ! growthrate annual growth
1947-65 rate ! (percent)
(percent)
MINERAL PRODUCTS
Ferrous metals:
Trom ore._ oo el thousand long tons. .. 127,424 131,753 176,000 +0.8 +1.6
Raw steel (production) _ . _._ .. _____________________ thousand short tons_._ 127,218 181,462 162,000 +1.5 +1.1
Chromite ores (gross weight): :
Metallurgical grade____________________ o ______ do.___ 866 796 2,100 +4.0 +5.5
Refractory grade__ ______________ . do____ 310 810 260 +.8 -2.8
Chemical grade_ _______________________ . __________ do__.. 179 202 280 +2.0 +1.8
Manganese ore (35 percent or more Mn) _ _ __________________________ do.._. 2,883 2,228 3,250 +1.9 +2.1
Molybdenum (Mo content) ... __._.____ _thousand pounds. .. 49,506 49,271 182,000 2 45.2 +5.6
Tungsten (W content) _ ________ ... do._.__ 13,860 11,038 36,800 +3.6 +6.9
Nonferrous metals:
Aluminum (apparent consumption) - ... __.____ thousand short tons. . 4,009 4,656 12,300 +7.4 +5.5
Antimony, ﬂpx-imm'y ......................... short tons__ 17,850 18,520 23,000 -1.5 +1.2
Copger, refined _____________ _-thousand short tons. . 1,936 1,880 8,750 +1.0 +3.8
Lead, primary and secondary ______________________________________ do____ 1,261 1,329 1,430 .0 +.4
Zinc, all classes._ __ _ e do____ 1,592 1,728 3,000 +1.3 +3.1
Mercury, primary... e 76-pound flasks._ . 47,867 41,042 67,000 +8.4 +2.7
Platinum-group metals_._..___ thousand troy ounces._ . 1,88 1,8 4,018 +6.9 +6.1
Silver (industrial consumption) . ____________________________________ do-__. 145,293 332,000 NA +4.7
Ilmenite and titanium slag (estimated TiO: content)_ - 610,944 1,500,000 +4.8 +5.1
N Uranli’um (UsO s content, produection) .- ... ___i.___ d 12,838 46,000-74,000 +4.9 +7.5t0+10.8
onmetals:
Asbestos (apparent consumption) - ... ____________.__ thousand short tons._ . 721 817 1,314 +.8 +2.6
Cement (production)._______ e e m e mm— e mm e million barrels__ 378 403 890 +8.7 +4.5
Clays (apgarent consumption).__ _-thousand short tons. . 53,623 55,811 79,700 +2.1 +1.8
Lime (sold or used) - . e do__.. 17,974 18,637 52,000 +5.8 +5.8
Phosphate rock (P content, apparent consumption).__.______________ do____ 8,826 8,475 8,800-15,500 +4.9 +65.2to+8.6
Potash (K t, apparent cc ption) .. do.._.._ 3,385 3,500 8,400-15,500 +6.4 +4.7t04-8.6
Salt (apparent consumption) ... ... _ o ___ do__.. 41,111 44,002 88,000 +4.6 +3.9
Sand and gravel.._____.___._____ million short tons._ 907 917 1,510 4 44.2 +2.8
Stone, crushed (sold orused) - _ - _________________________________ do____ 784 816 1,310 +8.1 +2.6
Sulfur, all forms (apparent consumption) _ _ _____________ thousand long tons. . 9,801 9,091 28,000-37,000 +8.0 +5.8to+8.1
MINERAL ENERGY RESOURCES AND ELECTRICITY &
Bituminous coal . _ ___________________ . ___________ million short tons__ 480 499 756-925 —-1.1 +2.5t0 +8.7
Coal carbonized for coke 6. 92) 91) (90) (—.6) (=.1)
Anthracite__________________________ 11 10 5 -7.1 -3.9
Petroleum, including natural gas liquids _million barrels_ . 4,585 4,900 8,000 +4.3 2.7
Natural gas, dry 7 ________ o o._. billion cubic feet. . 17,685 18,957 31,000 +7.8 +2.6
Electricity generation, net. 1,432,999 NA +7.6 NA
Utilities_ .. __________ 1,826,980 8,560,000 +8.2 +5.6
Hydropower 8..__ - -d , 222,288 ,000 +1.9 +2.9
Nuclear POWEr - . - o o e e e d 12,826 792,000-1,256,000 ° 454.0 (1)

See footnotes at end of table.
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Table 7.—Consumption of major mineral products, mineral fuels, and electricity, 1967, 1968, and projections—Continued

Average
annual Projected average
Commodity 1967 1968 » Projections 1 growth rate  annual growth
1947-65 rate! (percent)
(percent)
Electricity generation, net—Continued
Utilities—Continued
Conventional fuel-burning plants_ .. _____________ million kilowatt-hours._ 985,192 1,092,366 1,928,000-2,392,000 +9.2 +8.2t0 +4.4
Industrial - _ - e do.._. 102,985 106,069 NA +3.9 NA
Total energy resources inputs trillion Btu.._ 58,8563 62,308 110,300 +2.7 +3.2

p Preliminary. NA Not available.

1 All projections are for the year 1985. Projected average annual growth rates, which reflect annual percent compounded, are for 1968 through 1985.

2 Growth rate 1966-65. ST

3 Changed from withdrawals from total supply to refined cepper' consumption.

4 Growth rate 1954-65.

5 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. BuMines Inf. Cir. 8384, 1968, 127 pp.

¢ Figures in parenthesis are not added into totals.

7 Residue gas excludes extraction loss but includes transmission loss.

8 Net generation, adjusted for net imports or exports. The bulk of net trade is hydropower with an undetermined amount of steam plant power.
9 Growth rate 1957-65.
1 Over 10 percent.
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Table 8.—Calculated gross consumption of mineral energy resources, and electricity
from hydropower and nuclear power in British thermal units (Btu),
and percent contributed by each®

Bituminous Petroleum Natural Electricity
Year Anthra- coal and Natural (excluding gas ——————————————  Total
cite lignite gas, dry natural liquids Hydro- Nuclear
gas liquids) power power
TRILLION BTU
1964 ___________ 365 11,295 15,562 20,590 1,796 1,873 34 51,515
1965_ 328 12,030 16,098 21,864 1,877 2,049 39 53,
290 12,740 7,893 22,405 1,989 2,078 58 56,948
274 12,587 18,250 23,191 2,144 2,841 81 58,868
258 13,069 19,564 24,758 2,286 2,359 130 62,424
PERCENT

0.7 21.9 30.2 40. 3.5 3.6 0.1 100.
.6 22.4 29.9 39.7 8.5 3.8 .1 100.0
.5 22.4 30.5 9.4 3.5 3.6 .1 100.0
.5 21.4 81.0 39.4 3.6 4.0 .1 100.0
.4 20.9 31.3 39. 3.7 3.8 .2 100.0

P Preliminary.

! Heat values employed are anthracite, 12,700 Btu per pound; bituminous coal and lignite, 13,100 Btu
per pound. Weighted average British thermal units for petroleum products obtained by using 5,248,000 gasoline
and naphtha-type jet fuel, 5,670,000 kerosine and kerosine-type jet fuel, 5,825,000 distillate, 6,287,000 residual,
6,064,800 lubricants, 5,537,280 wax, 6,636,000 asphalt, and 5,796,000 miscellaneous; natural gas dry, 1,035 Btu
per cubic foot in 1964, 1,032 Btu thereafter; natural gas liquids weighted average British thermal units in 1964
and 1965 based on production of natural gasoline and cycle products at 110,000 Btu per gallon, and LP gas,
including ethane, at 95,000 Btu per gallon; 1966 and thereafter ethane production converted at 73,390 Btu per
gallon. Hydropower (adjusted for net imports or net exports) and nuclear power are derived from net electricity
generated, converted to theoretical energy resources inputs calculated from prevailing average heat rates at
central electric stations using 10,504 Btu per kilowatt-hour in 1964, 10,530 Btu in 1965, 10,586 Btu in 1966,
10,582 Btu in 1967, and 10,582 Btu in 1968. :
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Table 9.—Gross consumption of energy resources, by major sources and consuming sectors !

(Trillion Btu)
Bituminous Natural Total Utility . Total
Year Anthra- coal and gas, Petro- Hydro- Nuclear gross  electricity  sector
cite lignite dry ! leum 2 power 3 power ? energy pur- energy

inputs 4 chased 5 inputs®

HOUSEHOLD AND COMMERCIAL

1964 .__ 7191 560 5,314 11,255 1,795 13,050
1965 - 7168 546 5,518 11,867 1,948 13,816
1966 143 575 5,945 12,429 2,101 14,530
1967.-. 128 497 6,223 13,054 2,257 15,311
1968 ». 121 447 6,451 13,600 2,469 16,069
1964_. 7115 5,362 7,397 17,058 1,544 18,602
1965._. 7101 5,640 7,671 17,550 1,634 19,184
1966 88 5,806 8,203 18,449 1,788 20,237
1967.. 90 5,553 8,599 18,540 1,868 20,408
1968 » 80 5,536 9,258 19,348 2,043 21,391
1964._. NA 20 448 12,259 17 12,276
1965.. NA 19 517 12,716 18 12,733
1966 NA 18 553 13,348 16 13,364
1967.. NA 14 594 14,150 17 14,167
1968 ». NA 12 610 15,135 18 5,153

ELECTRICITY GENERATtON, UTILITIES 3

1964.. 57 5,353 2,403 636 1,873 34 10,356 38,356
1965.. 56 5,825 2,392 744 2,049 39 11,104 3,600
1966 . 56 6,341 2,692 905 2,073 58 12,125 3,905
1967.. 55 6,523 2,834 1,013 2,341 81 12,847 - 4,142
1968 7. 56 7,074 3,245 1,181 2,859 130 14,045 4,530

1964.. 72
1965.. 4
1966 3
1967.. 1
1968 . 1
1964.. 365 11,295 15,562 22,386 1,873 34
1965.. 328 12,080 16,098 28,241 2,049 39
1966. . 290 12,740 17,393 24,394 2,073 58
1967.. 274 12,587 18,250 25,335 2,341 81
1968 . 258 13,069 19,564 2,359 130

» Preliminary. NA Not available. .

1 Excludes natural gas liquids.

2 Petroleum products including still gas, LRG, and natural gas liquids.

s Represents outputs of hydropower (adjusted for net imports or net exports) and nuclear power converted to
theoretical energy inputs calculated from prevailing average heat rates at central electric stations using 10,504
Btu per kilowatt-hour in 1964, 10,530 Btu in 1965, 10,586 Btu in 1966, 10,582 Btu in 1967, and 10,582 Btu in
1968. 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 the economy,
whether energy is produced domestically or imported. Gross energy comprises inputs of primary fuels (or the
derivatives) and outgmts of hydropower and nuclear power converted to theoretical energy inputs. Gross energy
includes energy used for production, processing, and transportation of energy proper.

s 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. Conver-
sion 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 3,412 Btu per kilowatt-hour.

4 Ener%y resource inputs by sector, including direct fuels and electricity distributed. .

7 The household and cial and industrial sectors include an estimated breakdown of undistributed
energy formerly included under miscellaneous and ted for.

8 Includes bunkers and military transportation.
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Table 10.—Estimated gross consumption of energy resources in the mineral and
manufacturing industries, by major sources of energy
within selected two-digit SIC industry groups, 1968 p

Anthracite Bituminous coal Natural gas,
SIC and lignite dry 1

code Industry group
Thousand Trillion Thousand Trillion Billion Trillion
short tons Btu short tons Btu cubic feet Btu

20 Food and kindred products._ .. 145 ] 8,480 260 675 593

26 Paper and allied products_____ 263 7 14,888 460 330 341
28 Chemicals and allied produets.- . 263 7 21,483 659 1,181 1,219
29 Petroleum refining and
related industries_ _____.____ ... ._..... ®) ) 981 1,012
82 Stone, clay, glass, and con-
crete products._..__________ 79 2 13,003 404 435 449
83 Primary metal industries______ 2,085 53 99,313 2,785 836 863
All mineral and other manu-
facturing industries________. 317 8 381,283 968 4,633 4,781
Total . _ ______________. 3,152 80 188,450 5,536 8,971 9,258
Total Utility Total
Petroleum 2 gross electricity sector
energy purchased 3 energy
inputs, inputs,
Million Trillion trillion Billion Trillion trillion
barrels Btu Btu kwhr Btu’ Btu ¢
20 Food and kindred products._.. 22 134 990 85.9 128 1,113
26 Paper and allied products._ . __. 35 211 1,019 29.9 102 1,121
28 Chemicals and allied products.. 302 1,426 3,811 173.6 592 3,903
29 Petroleum refining and related
industries..... ... ... 264 1,589 2,601 24.0 82 2,683
82 Stone, clay, glass, and con-
crete products....._._.__.... 14 87 942 29.9 102 1,044
33 Primary metal industries____.._ 59 306 4,007 137.7 470 4,477
All mineral and other manu-
| facturing industries_.___._.. 116 721 6,478 167.7 572 7,050
Total . oo 812 4,474 19,348 598.7 2,043 21,391

» Preliminary.

1 Excludes natural gas liquids.

2 Petroleum products including still gas, LRG, and natural gas liquids.

3 Utility electricity, generated and imported, distributed to the industrial sector as resources inputs. Dis-
tribution is based on historical series in the Edison Electric Institute Yearbook. Conversion of electricity to
energy equivalent was made at the value of contained energy corresponding to 100-percent efficiency using a
theoretical rate of 8,412 Btu per kilowatt-hour.

o 4 Energy resource inputs, including direct fuels and electricity distributed.
! 5 Included in “All mi | and other facturing industries.”
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Table 11.—Domestic supply and demand for coal

1967 1968 »
Thousand Trillion Thousand Trillion
short tons Btu short tons Btu
ANTHRACITE
Supply:
Production !__ 12,256 311.3 11,461 291.1
Exports 2_. —1,422 —386.1 -1,30 —33.0
Imports_ - e eeae A NA
Stock change: withdrawals (+), additions (—)- -ccccoooo-  coccmmmos coeeoemon —ememo-eoo
Losses, gains, and unaccounted for.. - -84 N ¢ L
Total e 10,800 274.3 10,160 258.1
Demand by major consuming sectors: 3
Household and cial 4__ 5,035 127.9 4,759 120.9
Industrial 5______.__.__ 3,529 89.6 3,152 80.
Transportation 6____________ Q) [©)] g) Q]
Electricity generation, utilities_____ 2,186 55.5 ,203 56.0
Miscell and d for___ 50 1.3 46 1.
Total - e cicecmmaam—an 10,800 274.8 10,160 258.1
BITUMINOUS COAL AND LIGNITE
Supply:
"Production ! 552,626 14,478.8 545,000 14,279.0
Exports__.. —49,510 —1,297.2 -50,637 —1,826.7
IMPOrtS oo oo cccccmmmcmmmemmemom o 227 5.9 155 4.1
Stock change: withdrawals (+), additions —18,600 —487.3 +11,105 +291.0
Losses, gains, and unaccounted for.........___ —4,327 -113.8 —6,793 —178.1
Total e e e ccmceccmmmm—— e 480,416 12,586.9 498,830 13,069.3
D d by major ing sectors:
Fuel and power:
Household and commercial ¢ _________.___ 17,099 497.0 15,224 447.2
Industrial 5. _ ... _.- 186,063 5,408.1 183,442 5,389.
Coal carbonized for coke % (92,272)  (2,682.0) (90,765)  (2,666.4)
Transportation 8_ ___ . ____.___ 467 13.6 417 12.
Electricity generation, utilities_......____ 271,784 6,522.8 294,739 7,073.7
MTotal o e eemmemmeeeea 475,413 12,441.5 493,822 12,922.2
Raw material: Industrial: ?
Crude light oil . - _ o= 1,261 36.6 1,195 85.1
Crude coal tar_ _ - cccccocecccmaeaaaoo 8,742 108.8 8,813 112.0
MTotal - - oo eeeeame e 5,003 145.4 5,008 147.1
Grand total .o cemeooo 480,416 12,586.9 498,830 13,069.3
» Preliminary. NA Not available.
1 Includes use by prod s for power and heat.
2 Includes shipments to U.S. Armed Forces in West Germany.
3 Except for small quantities used as raw material for coal chemicals, all anthracite represents fuel and power.
4 Data represent “retail deliveries to other consumers.” These are mainly h hold and cial

with some unknown portion of use by small industries.

s Inciudes consumption by coke plants, steel and rolling mills,

¢ Includes bunkers and military transportation.

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

8 Figures in parenthesis are not added into totals.

and other industrial uses.

9 Coal equivalent based on British thermal unit value of raw materials for coal chemicals.

e a—— 2 a0 e
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Table 12.—Domestic supply and demand for natural gas

27

1967 1968 p
Million Trillion Million Trillion
cubic feet Btu cubic feet Btu
Supply:
Production ' ______________________ 18,171,325 20,086.9 19,322,400 21,372.4
Exports_.__ —81,614 —84.2 —93,745 —96.7
Imports. __ ... 564,226 582.3 651,885 672.7
Stock change: withdrawals (+),
additions (—)__.______________.__ —184,829 —190.7 —95,539 —98.6
Transfers out, extraction loss 2. ______ —1784,535 —2,143.8 —827,877 —2,286.0
Losses, gains, and unaccounted for..__ ____________ ____________ ___________. ____o_______
Total .. 17,684,573 18,250.5 18,957,124 19,563.8
Demand by major consuming sectors:
Fuel and power:
Household and commercial . _ ____ 6,029,855 6,222.8 6,250,997 6,451.0
Industrial S______________ 7,885,653 8,138.0 8,530,331 8,803.3
Transportation. 575,752 594 .2 590,965 609.9
Electricity generation, utilities_ . _ 2,746,352 2,834.2 3,143,858 3,244.5
Total . - e 17,237,612 17,789.2 18,516,151 19,108.7
Raw material: Industrial: ¢
Carbon black. . ________________ 108,961 112.5 104,973 108.4
Other chemicals 5_______________ 888,000 348.8 836,000 346.7
Total . . .. 446,961 461.3 440,973 455.1
Grand total._________________ 17,684,573 18,250.5 18,957,124 19,563.8

p Preliminary.

! Marketed production includes wet gas sold or consumed by producers, losses in transmission, producers’

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 ofiftake 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, annual outputs of LPG at 95,500 Btu per gallon, and annual

outputs of ethane at 73,390 Btu per gallon. (Prior to 1967, ethane production was included with LPG in

converting to Btu values.) ‘

3 Includes transmission losses of 296, 214 million cubic feet in 1967 and 325,062 million cubic feet in 1968.

4 Includes some fuel and power used by raw materials industries.

5 Estimated from partial data.
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Table 13.—Domestic supply and demand for petroleum?

1967 1968 »
Million Trillion Million Trillion
barrels Btu barrels Btu
Supply:
Crude oil:2
Produection____________________________ 8,215.7 18,099.7 3,328.9 18,879.6
- —26. —149.2 —1.8 —10.2
411.7 2,317.3 3472.3 2,678.6
Stock change: withdrawals (+), addi-
itions (—)_ - ... —10.6 —59.7 —23.2 —131.5
Losses and transfers for use as crude____ .. —7.7 —43.3 —1.8 —10.2
Total . _ e 3,582.6 20,164.8 3,774.4 21,406.8
Petroleum input runs to stills:
Crudeoil 2. _________ ... 3,582.6 20,164.8 3,774.4 21,406.3
Transfers in, natural gas liquids ¢ 44 .8 1,131.0 259.4 1,198.4
Other hydrocarbons. .. ___________ _________. __._______ 3.4 19.0
Total - . 3,827.4 21,295.8 4,037.2 22,623.7
Output:
Refined produets_ ... ________________ 3,827.4 21,295.8 4,037.2 22,623.7
Unfinished oils, net. ... 34.2 215.0 26.2 164.
Overage or loss. 106.6 593.1 116.7 654.0
Total . _ s 8,968.2 22,103.9 © 4,180.1 23,442.4
Imports____ - 514.3 3,166.5 566.1 3,289.2
Exports. _ ... - —85.5 —494.1 —88.4 —479.9
Stock change, including natural gas liquids_____ —52.4 —289.6 —32.2 —177.7
Transfers in, natural gas liquids 4 5 - 269.7 1,012.8 290.9 1,087.6
Losses, gains, and unaccounted for..__________ —29.8 —164.7 —21.3 —117.5
N 4,584.5 25,334.8 4,900.2 27,044.1
Demand by major consuming sectors:
Fuel and power:
Household and commerecial . .- ___________ 940.7 5,289.0 1,000.8 5,597.6
Industrial_____._________ - 470.9 2,819.9 480.6 ,874.0
Transportation 6_ ______________ - 2,497.1 13,407.7 - 2,674.9 14,367.3
Electricity generation, utilities__ _ - 161.3 1,012.8 188.0 1,180.6
Other, not specified. ... _.______________ 32.8 187.9 34.8 196.5
Total - . 4,102.8 22,717.8 4,379.1 24,216.0
Raw material:?
Petrochemical feedstock offtake. . .______. 231.5 1,053.4 253.3 1,154.2
Other nonfuel use_ - _._._______________ 234.2 1,475.7. 249.9 1,575.1
otal. . l_... 465.7 2,529.1 508.2 2,729.3
Miscellaneous and unaccounted for- - _.__.___ 16.0 88.4 17.9 98.8
Total - - oo 4,584.5 25,334.8 4,900.2 27,044.1

» Preliminary.

! Supply and demand for crude oil and petroleum products. Petroleum products include products refined

and processed from crude oil, including still gas and LRG; 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
:;;hel:‘lllmphcxtly derived values. Value for net imports of crude is based on the average value of crude runs
o stills,

3 Includes some Athabasca hydrocarbons.

4 Btu values for natural gas liquids for each year shown are implicitly derived from weighted averages of
production of major natural gas liquids, derived by converting natural gasoline and cycle products at 110,000
Btu per gallon, LPG at 95,000 Btu per gallon, and ethane at 73,390 Btu per gallon.

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.

6 Includes bunkers and military transportation.

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



Table 14.—Petroleum consumption, by major products and by major consuming sectors *

Household and Industrial Transportation 2 Electricity Miscellaneous and Total domestic
commercial generation, utilities unaccounted for product demand
Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion
barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu
1967
Fuel and power:
Liquefied gases...___.__.___. 148.1 594.0 17.4 69.8 27.7 1.1 . . 3.7 14.9 196.9 789.8
Jet fuels: .
Naphtha type_ . ____ . il e mmeeeee 11106 B9T.6 e e e 111.6 597.6
Kerosine type. ..o oo ool ccicciil cmcccen emecee 189.2 0 1,072.8 o of e e e 189.2 1,072.8
TOtal ooiiccn cicioe e miiliven eeeeeeen 800.8  1,670.4 ________ . o eo. 300.8 1,670.4
Gasoline__. - .
Kerosine__ ___ - 100

Distillate fuel.__ -
Residual fuel_._.

Stillgas_....____ -
Petroleum coke. . ___._______
Total . _ - ______ 940.7 5,289.0 470.9 2,819.9 2,497.1 13,407.7 161.3 1,012.8 32.8 187.9 4,102.8 22,717.8
Raw material: 3
Special naphthas____________ 25.2 132.2
Lubes 4 and waxes_ 48.0 289.1
Petroleum coke 5___ 22.8 137.3
Asphalt and road oil .. ___.._.. 138.2 917.1
Petrochemical feedstock
offtake:
Liquefied refinery gas_ ._. 44.0 176.5
Liquefied petroleum gas 8. 103.6 415.5
Naphtha (—400 degrees) 50.8 264.0
Still gas. .o ooooo . 9.5 67.0
Miscellaneous (+400
degrees) ... ___... 24.1 140.4
otal ... 465.7 2,529.1
Miscellaneous and unaccounted for.. 16. 88
Total domestic product E
dema.x'lugléé .............. 1,078.9 6,206.1 776.8 4,297.9 2,519.2 13,541.7 161.3 1,012.8 48.8 276.83 4,584.5 25,334.8
> :
Fuel and power:
Liquefied gases_-_.__._______ 171.1 686.3 20.8 83.4 30.0 120.8 .. .- 3.4 18.7 225.3 903.7
Jet fuel:
Naphtha type-o. oo _o. oo oL ool e e 126.6 678.5 e cieoiii ecmice dmemel 126.6 678.5
See footnotes at end of table.
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Table 14.—Petroleum consumption, by major products and by major consuming sectors '—Continued

Household and Industrial Transportation 2 Electricity Miscellaneous and Total domestic
commercial generation, utilities unaccounted for product demand
Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion
barrels Btu barrels  Btu barrels Btu barrels Btu barrels Btu barrels Btu
1968 »
Fuel and power—Continued
Jet fuel—Continued
Kerosine type_ - o o e e e 221.7  1,259.5 .. eccin e e 221.7 1,259.5
Total. il il e e e 348.8  1,988.0 ________ . e eeeo. 348.3 1,938.0
Gasoline._ ... i i e e 1,9556.8 10,264.8 .. el e el 1,955.8 10,264.8
Kerosine______ - 78.7 238.5 183.2 __._____. .9 5.1 103.1 584.5
Distillate fuel._ .. - 5566.0 38,232.8 61.3 857.1 212.9 30.5 177.7 862.7 5,025.2
Residual fuel.__ . 196.0 1,232.38 171.0 1,075.0 127.9  804.1  185.0 1,168.1 ___.__.__ ________ 679.9 4,274.5
Still gas_._.._._. e mmmmeme meeeeea 149.8 898.8 __..__.. 149.8 898.8
Petroleum coke_ __._________ ___._ .. ._..____. 54.2 6.5 .. 54.2 826.5
Total .. 1,000.8 5,597.6 480.6 2,874.0 2,674.9 14,367.3 188.0 1,180.6 34.8 196.5 4,379.1 24,216.0
Raw material: 3
Special naphthas.. . ___.______ 0 141.7 L i i e 27.0 141.7
Lubes ¢4 and waxes__ - 28.5 170.5 24.1  146.2 ________ ________ _o______ 52.6 316.7
Petroleum coke 5____ - 188.2 .. __. ¢ memmeces meeccnne amememm Cameaes 22.1 133.2
Asphalt androad oil..__.__..  148.2  983.5 _.______ ___.____._ _______ i mmmmmmee mecmcmce cmmmecmm mmmmmnea 148.2 983.5
Petrochemical feedstock
offtake:
Liquefied refinery gas__.. 46.5 186.56 oo e i e e 46.5 186.5
Liquefied petroleum gas 6_ 113.9 466.9 L o et e oo 118.9 456.9
Naphtha (—400 degrees) _ 55.6 291.8 o i e e eeeeeeee 55.6 291.8
Still gas_ ... ____.__ 9.8 L5 28 9.8 58.8
Miscellaneous (+400
degrees) .. o . . cecmcmon oo_o_. . 27.5 160.2 . il e e e e 27.5 160.2
Total ... ______ ... 148.2 983.5 330.9 1,599.6 24.1 146.2 L i e e 503.2 2,729.8
Miscellaneous and unaccounted for. _.______ . ___ ________ - _l_ o ol TTTTmTm TR 17.9 98.8 17 98.
Total domestic product -
demand.__.___._.______. 1,149.0 6,581.1 811.5 4,473.6 2,699.0 14,5138.5 188.0 1,180.6 52.7 295.3 4,900.2 27,044.1

P Preliminary.

! Includes liquefied refinery gas and natural gas liquids.

2 Includes bunkers and military transportation.

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

4 Lubricants are distributed equally between the Industrial and Transportation sectors.
§ Includes portions of petroleum coke estimated to be cc d in nonfuel uses.

¢ Includes LPG for synthetic rubber.

08
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Table 15.—Electrical energy sales to ultimate consumers
(Million kilowatt-hours)
Total Industrial Total Industrial
consumption Residential and ption Resid 1 and
Region commercial commerecial

1964 1965
New England______________ 34,207 12,013 20,889 36,984 12,813 22,806
Middle Atlantic. _ 135,255 36,152 89,898 145,248 38,850 96,783
East North-Central __ 182,871 49,058 126,920 193,539 ,5 133,919
‘West North-Central - 57,500 22,570 32,973 61,335 23,864 35,458
South Atlantie______ 120,891 41,482 75,004 132,883 45,178 82,932
East South-Central . _ 102,776 25,489 75,988 106,314 26,811 78,118
‘West South-Central__ 83,938 25,100 54,574 92,586 27,396 60,602
Mountain._ ______ 41,045 10,957 28,332 43,086 11,445 29,913
Pacifie__________ 129,026 38,150 86,576 138,376 40,939 93,085
Alaska and Hawaii__________ 2,847 1,089 1,741 3,063 1,130 1,861
Total United States__. 890,356 262,010 592,895 953,414 280,970 635,477

1966 1967
New England.___.__._______ 40,184 13,883 24,877 43,361 15,437 26,496
Middle Atlantic____ - 156,302 42,088 104,153 164,125 45,410 108,184
East North-Central __ - 207,521 57,005 142,858 219,554 61,238 149,630
West North-Central . . ______ 66,030 25,303 38,579 71,481 27,138 41,950
South Atlantic. ____________ 148,757 0,920 92,723 161,567 55,692 99,916
East South-Central _________ 112,594 29,589 81,463 115,851 31,166 83,027
West South-Central _________ 102,760 29,758 68,071 113,125 32,739 74,872
Mountain_________________ 47,198 12,313 33,100 49,342 13,157 33,774
Pacifie_ . __________________ 154,302 44,502 103,093 164,998 48,210 108,502

Alaska and Hawaii__.______ ,334 ,216 2,038 3,619 1,338 ,18

Total United States___ 1,038,982 306,572 690,955 1,107,023 331,525 728,535

Source: Edison Electric Institute. Statistical Yearbook of the Electric Utility Industry. 1964 through 1967,



Table 16.—Net supply of principal mi Is, by ts 1

g

(Thousand short tons of mineral content, unless otherwise stated)

Total net supply Components as percent of total, before subtracting exports Exports as percent
of gross supply

Commodity, and mineral

content measured Percent Primary shipments Old scrap Imports
1967 1968 increase 1967 1968
1967 1968 1967 1968 1967 1968
FERROUS METALS
Iron ore. .o llcccacaaan r121,120 119,991 -1 85 85 7 1
Pig iron.___ -- T87,417 89,860 ] 1 1 e e
Steel ingot_____ ----7136,592 148,856 9 8 12 2 2
Chromite (Cran)- 494 436 -12 100 100 15 14
bal -10 8 42 10 33
862 -14 96 99 1 2
3 27 100 98 il i mmmmmeea 2 58 45
171 -1 79 84 4 4
11 22 10 8 11 9
8,996 16 14 18 11 9
36 —16 42 80 . ...
434 -59 100 96 el el
7 17 29 25 17 14
2,406 18 31 81 3
1,840 -3 87 32 1 1
0 105 -5 3 12 17
Y e 76-pound flasks. - ,666 79,004 17 85 27 4 9
Platinum-group - --thousand troy ounces_. r1,437 1,718 20 m 88 19 23
TN e thousand long tons__ £ 72 76 6 70 71 11
Titanium concentrate (TiO):
Ilmenite and slag.._ ... ______________. 603 671 11 2 26 1 1
Rutile_.________________ 148 157 6 100 100 2
Uranium concentrate (UsOs). - 10 12 20
ZiNC. - o el 1,298 1,870 6
NONMETALS
Asbestos_ . _ oo 721 818 13
Barite, crude._. 1,494 1,590 6
Bromine_____ 146 4
Clays_ .o o_.__ 53,623 56,810 8
Fluorspar, finished r1,198 1,289 8
Gypsum o..o_..._ r 21,798 24,299 11
Mica (except serap). ... r91 98 8
Phosphate rock (P20s) - . 9,313 9,288 [©)
Potash (K;0 equivalent)__ r4,141 4,282 3
Salt, common.____________________________ 41,111 44,002 7
Sand and gravel. --million tons__ 7908 1
Stone, crushed...._ e mmccccecmman do.... r 783 815 4
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Sulfur, all forms.___________________________ r 8,247 7,888 —4 86 83
Talc and allied minerals_____ .. __ . ..._._ r852 916 6 98 98

r Revised. NA Not available

‘W Withheld to avoid disclosing individual company confidential data. Figure is not included in net and gross supply. 5 X

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

2 Less than 14 unit.

Table 17.—Shipments, net new orders, and yearend unfilled orders for selected mineral processing industries

(Millions)
Shipments ! 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 2
$38,832 $21,236 $17,596 $41,308 $23,308 $18,005 $6,559 $4,811 $2,248

41,910 22,916 18,994 41,017 21,378 19,639 N y .
45,651 28,707 21,944 46,879 24,285 22,594 6,909 3,305 3,604
45,867 22,846 23,021 45,393 23,087 22,856 7,019 8,644 8,376
50,457 24,901 25,556 49,790 24,380 25,410 6,327 8,100 8,227
4,012 2,114 1,898 4,424 2,526 1,898 7,431 4,056 8,376
4,056 2,158 1,898 4,864 2,401 1,963 7,739 4,299 8,440
4,119 2,165 1,954 4,244 2,262 1,982 7,864 4,396 8,468
4,263 2,194 2,069 4,244 2,396 1,848 7,845 4,598 8,247
4,423 2,288 2,185 8,900 2,014 1,886 7,822 4,324 2,998
4,603 2,504 2,099 8,867 1,765 2,112 6,586 3,676 8,011
4,741 2,720 2,021 8,869 1,791 2,068 5,704 2,645 8,069
8,662 1,516 2,146 8,491 1,400 2,091 5,633 2,529 8,004
3,963 1,626 2,837 4,092 1,682 2,410 5,662 2,685 8,077
4,220 1,835 2,885 4,897 1,990 2,407 5,840 2,740 8,100
4,180 1,807 2,378 4,475 2,120 2,856 6,133 3,053 8,080
4,152 1,894 2,258 4,845 1,941 2,404 6,827 3,100 8,227

r Revised.
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. 46~49, No. 8, March 1966-69, pp. S~5, S-6, S-7.
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Table 18.—Value of selected minerals and mineral products imported and exported
by the United States in 1968, by commodity groups and commodities *

(Thousands)
SITC Commodity Exports Imports
code !
Minerals, nonmetallic (crude):
271 Fertilizers, erude_ _ ... $105,921 $10,050
273 Stone, sand and gravel __________ - 16,845 18,778
274 Sulfur and unroasted iron pyrites___.______________ - 68,619 64,345
275 Natural abrasives (including industrial diamonds) _ _ -- 32,564 62,082
276 Other crude minerals_______ _______________________________...___ 100,487 150,493
Total - e 324,437 305,748
Metals (crude and scrap):
281 Iron ores and concentrates. - 70,835 453,753
282 Iron and steel serap._.__.._ e mmedmmmm————— - 200,743 13,068
283 Ores and concentrates of nonferrous base metals__ - 107,552 467,537
284 Nonferrous metal serap. . _ _________________.____._______ - 155,457 57,856
285 Platinum and platinum-group metal ores and concentrates. _ . 4,602 3,874
286 Ores and concentrates of uranium and thorium_______________________ 11 563
Total . o e 539,200 996,650
Mineral energy resources and related products:
321 Coal, coke, and briquets (including peat) . ___________________________ 523,854 16,665
831 Petroleum, crude and partly refined_____ 11,227 1,280,627
332 Petroleum products, except chemicals_ 448,794 1,034,808
841 Gas, natural and manufactured______.______________________________ 71,680 166,819
Total . e 1,055,555 2,498,920
Chemicals:
Inorganic chemiecals:
5138 Elements, oxides, and halogen salts_ 231,639 201,126
514 Other inorganic chemicals 116,621 57,335
516 Radioactive and associated materials except uranium and thorium 43,030 8,628
521 Mineral tar, crude chemicals from coal, petroleum, and natural gas_____ 67,011 13,468
Total . - e 458,301 280,557
Minerals, nonmetallic (manufactured):
661 Lime, cement, and fabricated building materials, except glass and clay . _ 13,745 41,936
662 Clay and refractory construction materials__ ________________________ 49,799 40,826
663 Mineral manufactures, not elsewhere specified .. ________________ 68,146 21,902
Total - e 131,690 104,664
Metals (manufactured):
671 Pig iron, spiegeleisen, sponge iron, iron and steel powder and shot, and
ferroalloys_. - 27,810 82,737
672 Ingots and other primary forms of iron and steel .. _ ___ - 76,158 42,531
673 Iron and steel bars, rods, angles, shapes, and sections_ ___________ - 55,227 527,691
674 Universals, plates and sheets of iron or steel . . ________ - 150,045 965,042
675 Hoops and strips of iron or steel._____.___________________ 26,456 36,627
676 Rails and railway track construction material of iron or steel. 16,660 3,105
677 Iron and steel wire (excluding wire rod) .. ___ 9,665 108,180
678 Tubes, pipes, and fittings of iron or steel. . _ 184,718 266,390
679 Iron and steel castings or forgings, unworked, n.e. - 63,438 8,814
681 Silver, platinum, and platinum-group metals_______ 64,179 120,966
682 Copper and copper alloys____ .. ______.____ 282,187 874,702
683 Nickel and nickel alloys._.___.__ 39,586 210,112
684 Aluminum and aluminum alloys._ 191,340 350,098
685 Lead and lead alloys___________ 4,740 81,857
686 Zinc and zinc alloys.__ 15,864 78,917
687 Tin and tin alloys_ ___________________ - 14,365 183,669
688 Uranium and thorium and their alloys._ _ - 126 2
689 Miscellaneous nonferrous base metals_ _____________________"_""""""" 52,739 48,945
Total . o 1,275,302 3,990,384
Grand total ... 3,784,485 8,176,923

! 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.
* Standard Industrial Trade Classification.

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Imports General and Consumption.
FT 135, December 1968, table 1. U.S. Exports, Commodity and Country. FT 410, December 1968, table 1.



Table 19.—Percentage distribution of exports of selected minerals and mineral fuels and related products, by area of destination, 1968

SITC Commodity North South Europe Asia Africa Oceania Soviet  Undesig-

code ! America 2 America bloc 3 natedarea4
271 Fertilizers, erude_ - e 27 4 31 30 7 1 RO)
278 Stone, sand and gravel ___________ 88 4 3 1 (O J 4
274 Sulfur and unroasted iron pyrites_._________.____ 7 11 57 9 9 ®)
276 Natural abrasives, including industrial diamonds._ 13 3 55 22 4 Q] 1
276 Crude minerals, n.e.c_________________________ 84 6 40 14 3 ®) 2
281 Iron ore and concentrates__._ 89 1 60 ol e cmmeoo (5)
282 1Iron and steel secrap..._ . ____________ 15 1 26 57 (]) oo 1 (%)
283 Ores and concentrates of nonferrous base metal _ 14 7 55 20 (5) 4 (5)
284 Nonferrous metal serap_ - _____________________ 31 1 51 16 ®) 1 ()
286 Ores and concentrates of uranium and thorium..____ . . L . i e mmmmmmm mmmmmmmm e 100
821 Coke, coal, and briquets, including peat__.__..__ 382 6 28 33 (5) 1 (%)
831 Petroleum, crude and partly refined..._. 65 _o______ 15 20 e e e ®)
832 Petroleum products, except chemicals_ 22 10 29 30 4 ® 1
841 Gas, natural and manufactured._ _ __________________ 87 3 10, ®) ®) e ®)
65183 Inorganic chemical elements, oxides, and halogen salts.. . _ .. 384 10 30 9 2 6 1
514 Other inorganic chemicals__ ____ . __________________ 33 16 23 17 5 1 2
516 Radioactive and iated materials. .- _____________________ 4 1 85 9 () (5) 1
521 Mineral tar and crude chemicals from coal, petroleum, and natural gas._. 5 4 63 26 1 ®) ()
661 Lime, cement, and fabricated building materials, except glass and clay - 48 8 28 11 1 . 6
662 Clay and refractory construction materials_._.___.__________________ 54 9 18 9 4 1 4
663 Mineral faCtUres, Nue.8 o - oo oo oo e 42 8 31 10 3 (%) 4
671 Pig iron, sponge iron, iron or steel powders and shot, and ferroalloys... . 28 12 31 28 (®) 1
672 Iron and steel ingots and other primary forms..._.__ . __________ 27 14 27 32 ®) (3)
678 Iron and steel bars, rods, angles, shapes, and sections_ 56 9 8 21 2 3
674 Iron and steel plates and sheets_ ... ____________ 25 12 14 45 1 1
676 Iron and steel hoop and strip- __________________________ b5 4 24 8 2 2
676 Iron and steel rails and railway track construction material. 14 28 6 45 3 2
677 Iron and steel wire (except insulated electric) _ _...________ 56 5 9 18 4 6
678 Iron and steel tubes, pipes and fittings______. 39 13 10 15 16 2
679 Iron and steel castings and forgings (rough). 81 3 11 3 1 1
681 Silver, platinum, and platinum-group metals 24 1 63 12 (5)
682 Copper and copper alloys_.___.___________ 7 13 64 15 ®)
688 Nickel and nickel alloys._ 27 8 47 15 1
684 Aluminum and aluminum 36 10 26 21 1
685 Lead and lead alloys____ 19 20 41 13 7
686 Zinc and zinc alloys. 25 2 6 65 2
687 Tin and tin alloys_ 14 2 10 73 1
688 Uranium and thorium an 12 . ioo. 79 9
689 Base metals and alloys, n.e.c_._ . _________._. 31 3 54 9 2

1 Standard Industrial Trade Classification.

2 Includes Trinidad and Netherlands Antilles.

3 U.S.S.R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania, mainland China, North Korea, North Vietnam, and Yugoslavia.
4 Special category exports.

5 Less than 1 unit.

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Exports Schedule B Commodity and Country. FT 410, December 1968, table 2.
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Table

20.—Percentage distribution of imports of principal minerals and mineral fuels and related products, by area of origin,

1968

SITC
code !

Commodity

North
America

South
America

Europe

Asia

Africa

Oceania

Soviet
bloc 2

2713000
2732100
2743000
2752400
21762200
2762500
2763000
2764000
2765200
2765420
2769300
2769500
2810000
2820000
2831110
2833000
2834000
2835000
28386000
2837000
2839100
2839200
2839310
2839320}
2839330
2839340
2839910
2839920
2839980
2840200
2840300
2840400
2840500
2840600
2840700
2840900
2860000
2860000
8214000
8218000
8219000
8810000
8820000
8410000
5182500
5186500
6210000
5613000

Phosphates, crude and apatite_ . _ e

Graphite, natural ____ __ i ...
g/[iagnesia, refractory and caustic calcined and crude magnesite
2:1 | Uy UGy S
Asbestos. .- ..._.
Mica, including scrap
Fluorspar__._._______ -
Barite, crude._
Tale oo
Iron ore and concentrates._
Iron and steel scrap
Copper ores and concentrates_
Bauxite_ _____ ...
Lead ores and concentrates._ .
Zinc ores and concentrates._. -
Tin ores and concentrates_ _ .____ _
a ores and ¢ trates... -
Chrome ore.. ... .____._
Tungsten ores and concentrates .- - — - .o ____
Tantalum, molybdenum, and vanadium ores and concentrates -

Titanium ores..-. e e e e ccecccm———— -

Zirconium ores. .. __ ... -
Antimony ores and needles. .. -
Beryllium ores and concentrates.._._ -
Columbium ores and concentrates. -
Copper waste and scrap_ ... _._____
Nickel waste and scrap_.____
Aluminum waste and scrap._.._ -
Magnesium waste and scrap . -
Lead waste and scrap.
Zinc waste and scrap.
Tin waste and SCrap - - oo oomoo oo mceoall

Platinum-group metals, ores, concentrates, and waste_ ..
Thorium ores and concentrates ... - iecceccm—eaaaa

Coal, coke, and briquets_ . s

Petroleum, crude and partly refined__ . oo
Petroleum products, except chemicals_ R -
Gases, natural and manufactured_____ . -
Mercury, including waste and scrap .- — -
Alumina._ e -
Mineral tar and crude chemicals from coal, petroleum, and natural gas_
Potassic fertilizers and fertilizer materials_ .o oo

11

! Standard International Trade Classification.

2 U.S.S.R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania, mainland China, North Korea, North Vietnam, and Yugoslavia.

3 Less than 14 unit.

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Imports for Consumption. FT 185, December 1968, table 2.
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Table 21.—Index of stocks of crude minerals at mines
or in hands of primary producers at yearend

(1957-59 =100)

Metals Metals
Yearend and Non-
non- Total Iron ore Other Non- metals!
metals ! ferrous ferrous
133 153 44 147 104
149 180 41 128 92
148 172 34 172 88
r 167 r184 96 177 78
201 227 110 178 93

r Revised.
1 Excludes fuels.

Table 22.—Index of stocks of mineral manufacturers, consumers, and dealers at yearend

(1957-59 =100)

Metals Metals
and Non-
Yearend non- Other Base Other metals!
metals!  Total Iron ferrous non- non-
ferrous ferrous
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 r 130 138
98 97 85 106 103 103 140

r Revised.
1 Excludes fuels.

Table 23.—Physical stocks of mineral energy resources and related products at yearend

(Producers’ stocks, unless otherwise indicated)

Fuels 1964 1965 1966 1967 1968 »

Coal and related products: !
Bituminous and lignite 2 :
short tons.. 77,939,559 79,739,516 76,808,024 95,408,000 84,303,000

[07) 13- U do_... 1,971,892 2,702,946 3,078,768 5,467,582 5,985,025
Petroleum and related products:
Carbon black. . .thousand pounds._._ 281,171 237,704 233,145 264,247 249,240
Crude petroleum and petroleum
products____ .. thousand barrels. . 839,235 836,344 881,105 944,111 999,572
Crude petroleum_ ... do_... 230,057 220,289 238,391 248,970 272,198
Natural gas liquids_ . _...___ do_ 35,679 35,867 40,423 3) ®)

Natural gasoline, plant condensat-e_,-
and isopentane

thousand barrels_ . O] (*) (*) 5,782 5,466

Gasoline. . ... do_... 193,633 183,058 194,177 207,980 211,526
Special naphthas_ _. ——-do___. 5,879 6,209 5,583 5,748 5,829
Liquefied gases_____ _--do__._ (O] ) ) 64,165 76,160
Distillate fuel oil. . _.-do____ 155,846 155,407 158,076 159,703 173,158
Residual fuel oil____ --do____ 40,403 56,214 63,856 65,597 67,359
Petroleum asphalt._ —--do____ 14,231 16,178 17,309 19,939 20,055
Other products_____.______. do_... 163,507 163,122 163,290 166,227 167,826
Natural gas __._..._ billion cubic feet_ - 2,313 2,458 2,506 2,648 2,746

P Preliminary.

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

2 Stocks at industrial, consumer, and retail yards and on upper lake locks.
3 Now distributed among petroleum products shown below.

4 Prior to 1967, included in natural gas liquids.

5 American Gas Association.
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Table 24.—Seasonally adjusted book value of product inventories
for selected mineral processing industries
(Millions)

Primary metals
Petroleum Stone,

End of year or month and coal clay and Blast Other
products  glass furnace primary Total

products and metals !

steel mills
1964: December_ . ______ . $1,745 $1,587 $3,707 $2,404 $6,111
1965: D 1,756 ,626 3,678 2,671 6,349
1966: 1,746 4,043 3,066 7,109
1967: 1,952 4,319 3,325 7,644
1968:
2,219 4,039 3,513 7,552
1,952 4,306 3,354 7,660
1,949 4,318 3,356 7,674
1,930 4,322 3,393 7,715
1,927 4,341 3,383 7,724
1,940 4,302 3,355 7,657
1,957 4,109 3,397 7,506
1,997 3,831 3,424 7,255
2,003 3,994 3,439 7,433
2,029 4,065 3,437 7,502
2,064 3,985 3,441 7,426
2,153 4,010 3,494 7,504
r Revised.

1“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. 45-49,
No. 8, March 1965-69, pp. S-5 to S-6.

Table 25.—Total employment in selected mineral industries
(Thousands)

1964 1965 1966 1967 1968

MINING
Metal:
TrOD - oo 24.6 25.9 26.3 27.5 25.7
COPPer - e e e e 27.1 30.0 81.7 23.8 30.3
e eeccce—eeeam 79.5 83.8 86.5 79.1 84.2
Nonmetal mining and quarrying______________________ 116.2 119.6 120.8 120.9 121.8
Fuels: )
Bituminous_ - ecmea. 136.1 131.8 129.9 135.0 132.9
Other coal 11.2 9.6 7.8 7.0 6.2
Crude J)etroleum and natural gas fields_ -- 156.6 152.4 149.8 148.1
0Oil and gas field serviees. . . .o oocooooo_._ 130.5 127.4 120.7 131.7
Total. o e 428.5 417.5 412.5 418.9
Total mining_____________ .. 634.1 631.9 624.8 612.5 624.9
MANUFACTURING
Minerals:
Fertilizers, complete and mixing only_ _____________ 39.7 40.7 40.6 39.1
Cement, hydraulic________________________ 38. 38.0 38.0 6. 35.6
Blast furnaces, steelworks, and rolling mills__ - . 580.2 571.3 553.1 553.4
Nonferrous smelting and refining_ . _____________ 73.9 78.1 75.5 79.7
Total - o 731.8 728.1 705.7 707.8
Fuels:
Petroleum refining_______ o _________ 149.6 148.1 149.6 152.8 150.5
Other petroleum and coal products_ - __..__________ 34.2 34.8 36.4 36.6 36.2
Total 2 e 183.8 182.9 186.0 189.4 186.7
Total manufacturing._________ . ____________.__ 886.8 914.7 914.1 895.1 894.5

1 Includes other metal mining not shown separately.
? Standard Industrial Classification 295, paving and roofing materials, included in total.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings Statistics for the
%%i;et'l;a %{atg 5909—67. Bull. 1312-5, October 1967, 851 pp. Employment and Earnings. V. 15, No. 9, March
, e B-2.
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Table 26.—Average hours and gross earnings of production and related workers
in the mineral and mineral fuels industries

1964 1965 1966 1967 1968
MINING
Metal:
Iron ores:
Weekly earnings___________________ $125.83 $129.24 $138.09 $138.60 $144.70
‘Weekly hours___ - 40.2 40.9 42.1 42.0 41.7
Hourly earnings $3.18 $3.16 $3.28 $3.30 $3.47
Copper ores:
Weekly earnings___________________ $130.42 $136.71 $140.07 $140.51 $162.37
Weekly hours___ - 42.9 43.4 438.5 43.1 47.2
Hourly earnings $3.04 $3.15 $3.22 $3.26 $3.44
Total:!
Weekly earnings___________________ $122.54 $127.30 $133.77 $136.83 $148.77
‘Weekly hours_ __ - 41.4 41.6 42.2 42.1 438.5
Hourly earnings___________________ $2.96 $3.06 $3.17 $3.25 $3.42

Nonmetallic mining and quarrying:

Weekly earnings. $111.85 $117. 45 $123.39 $128.65 $136 35
1 45.7 45.7 5.0

‘Weekly hours____ 45. . 45.8
Hourly earnings__ _________________.___ $2.48 $2.57 $2.70 $2.84 $3 03
Fuels:
Total coal mining:
Weekly earnings___________________ $126.88 $137.51 $145.95 $150 93 $151.59
Weekly hours 2__ 39.0 39.9 40.3 0.5 39.7
Hourly earnings 2__________________ $3.26 $3.46 $3.62 $3 72 $3.80
Bituminous coal:
Weekly earnings___________________ $128.91 $140.26 $148.44 $153. 09 $153.16
Weekly hours 2____ 39.2 40.2 40.6 40.7 39.8
Hourly earnings 2 $3.30 $3.49 $3.65 $3.75 $3.83
Crude petroleum and natural gas:
Weekly earnings___________________ $112.63 $116.18 $122 69 3$130.66 $137.71
‘Weekly hours--- ———— 42.5 42.4 2.6 42.7 42.9
Hourly earnings_._________________ $2.65 $2.74 $2 88 $3.06 $3.21
Total fuels:4
Weekly earnings___________________ $118.15 $124.29 $131 55 $138 83 $143.08
‘Weekly hours - 41.1 41.5 1.7 1.8 41.7
Hourly earnings___________________ $2.89 $3. 01 $3 16 $3 33 $3.44
Total mining:4
Weekly earnings $116.19 $121.52 $127.73 $131.85 $141. 35
‘Weekly hours____ 43.6 44.0 44.2 44.0 44
Hourly earnings $2.67 $2.77 $2.90 $3.00 $3 18

MANUFACTURING
Fertilizers, complete and mixing only:

eekly earnings $93.74 $96.57 $101. 38 $104.98 $108.97
43.7 43.2 42.4

‘Weekly hours____ - 43.4 43.5
Hourly earnings_______________________ $2.16 $2.22 $2.32 $2.43 $2. 57
Cement, hydraulic:
Weekly earnings_______________________ $121. 30 $124.42 $132.61 $133.40 $144.35
Weekly hours____ —— 41.4 41.2 41.7 41.3 41.6
Hourly earnings__ _____________________ $2.93 $3.02 $3.18 $3.23 $3.47
Blast furnaces, steel, and rolling mills:.
‘Weekly earnings. $140 15 $141.86 $145 71 $145.16 $155.86
‘Weekly hours____ PR, 1.4 41.0 40.1 40.8
Hourly earnings_______________________ $3 41 $3.46 $3 58 $3.62 $3.82
Nonferrous smelting and refining:
Weekly earnings_______________________ $124.44 $129.98 $134.30 $144.08
Weekly hours__ .. - 41.6 41.9 42.2 42.1 42.5
Hourly earnings_______________________ $2.89 $2.97 $3.08 $3.19 $3.39
Petroleum refining and related industries:
Weekly earnings_______________________ . $138.42 $144.58 $152.87 $159.38
‘Weekly hours____ - 41.8 42.2 42.4 42.7 42.5
Hourly earnings_______________________ $3.28 $3.41 $3.58 $3.75
Petroleum refining:
Weekly earnings_______________ $145.05 $151.56 $159.09 $166.27
Weekly hours___ . 41.4 41.8 42.1 42.2 42.2
Hourly earnings_______________ $3.37 $3.47 $3. 60 $3.77 $3.94
Other petroleum and coal products:
Weekly earnings_______________ $115.90 $120.22 $129.51 $135.91
‘Weekl yhou.rs-.- - 43.6 43.9 43.4 44.2 43.7
Hourly eammgs ............... $2 $2.64 $2.77 $2.93 $3.11
Total manufactunng
Weekly earnings_______________________ $137.35 $141.83 $142.96 $153.76
Weekly hours____ - 41 . 41.2 40.9 41.3
Hourly earnings_______________________ . $3.32 $3.44 $3.51 $3.74

! Includes other metal mining not shown.

2 11-month average.

3 Corrected figure.

4 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

fatg{eeclf)zi)947. Bull 1312-5, October 1967, 852 pp. Employment and Earnings. V. 15, No. 9, March 1969,
e
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Table 27.—Average labor-turnover rates in selected mineral industries?

(Per thousand employees)

Blast  Non- Petro-
furnaces, ferrous leum
Manu- Cement, steel smelt- Metal Iron Copper refining Petro- Coal
Rates and year factur- hy- . and ing mining ore ore and leum mining
ing draulic rolling and related refining
mills refining indus-
tries 2
Total accession
50 23 29 32 85 26 30 21 16 17
44 28 25 29 35 33 28 23 17 16
46 28 30 35 34 28 29 24 18 18
46 28 24 27 35 30 26 . 21 15 18
46 31 25 27 38 35 35 22 16 18
46 25 35 30 35 36 27 24 17 17
12 13 5 3 7 15 2 6 5 9
14 17 9 3 9 17 5 6 5 5

12 10 14 3 8 18 5 5 4 5

1 Monthly rates are available in Employment and Earnings as indicated in source.
? 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 Statistics for the
%lgged gltatﬁs,21909—67 Bull. 1812-5, October 1967, 852 pp. Employment and Earnings. V. 15 No. 10, April
table D-2.

Table 28.—Wages, salaries, and average annual earnings in the United  States

Percent change

1966-67 1967-68

1966 * 1967 1968 »

‘Wages and salaries:

All industries, total ________ millions__  $394, 499 $423,483 $464 973 7.8 9.8

Mining____________ - 4,516 4,647 870 2.9 4.8

Manufacturing. 128,069 134,165 145, 883 4.8 8.7
Average earnings per full-time employee:

All industries, total ... ______________ 5,967 6,236 6,654 4.5 6.7

Mining___._________ - 7,134 7,556 7,958 5.9 5.3

Manufacturing. 6,643 6,880 7,345 3.6 6.8

P Preliminary. r Revised.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 49,
No. 7, July 1969.
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Table 29.—Labor-productivity indexes for selected minerals

(1957-59 =100)

Copper, crude ore mined per—

Iron, crude ore mined per—

Year Production Production Production Production
Employee worker worker Employee worker worker
man-hour man-hour

133.6 125.3 119.7 168.6 163.5 157.3
145.0 136.7 131.1 187.5 180.8 169.1
146. 136. 129.1 183.0 176.9 162.6
149.2 138.6 131.1 186.6 183.1 163.5
133.0 134.4 128.4 190.1 187.2 167.5

Copper, recoverable metal mined

Iron, usable ore mined per—

per—
Production Production Production Production
Employee worker worker Employee worker worker
man-hour man-hour
131.3 123.0 117.5 129.3 125.4 120.6
138.4 130.5 125.2 145.5 140.3 131.2
135.3 126.2 119.6 r 143.2 r138.5 r 127.3
134.8 126.0 119.2 147.0 144.3 128.
118.3 119.6 114.2 138.8 136.7 122.3

Petroleum, refined per—

Bituminous coal and lignite
mined per—

: Production Production
Employee

Production Production

worker worker Employee worker worker
man-hour man-hour
145.0 146.8 151.5 150.1 185.7
r156.9 r154.7 162.6 161.5 144.4
166.8 167.3 176.7 176.5 154.2
»180.9 » 180.4 187.3 188.8 162.5
NA N 187.3 188.4 162.5

r Revised. » Preliminary. NA Not available.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Index
Industries 1989 and 1947-67. BLS Bull. 1612, December 1968, 101 pp.

Table 30.—Index of average unit mine value of

(1957-59 =100)

of Output per Man-hour Selected

minerals produced

1964 1965 1966 1967 1968
METALS

Ferrous. - . oo oo cicccccccceaas 110.9 112.1 112.2 116.7 11 8.8

Nonferrous: :
Base_ o cccccieas 112.5 123.2 124.8 128.7 137.4
Monetary_ 120. 120.5 124.7 136. 172.3
Other. e 98.6 99.5 92.3 r86.2 87.0
AVerage. - _ oo cccceon 109.7 117.7 117.6 r120.3 130.1
Average all metals___________________ 110.3 114.9 114.9 118.5 124.5

NONMETALS
101.9 101.5 101.9 104.1 104.8
101.2 104.5 105.6 111.1 115.4
103.5 103.3 103.5 r109.8 114.1
101.9 102.1 102.6 r105.6 107.2
Coal oo 91.4 90.8 92.0 r93.6 95.5
Crude oil and natural gas 100.8 100.4 101.1 102.6 103.6
Average. . - ____.... 98.0 97.8 99.1 r100.7 101.3
Grand total___ 9.9 100.3 101.3 r103.3 104.2
r Revised.

1 Does not cover isopentane, LPG, and other natural gas liquids.
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Table 31.—Index of implicit unit value of minerals produced

(1957-59 =100)

1964 1965 1966 1967 1968 »
METALS

FerrouS . - - oo oo e m—m—————— 112.2 113.8 114.6 119.8 121.5

Nonferrous:
123.5 124.6 129.1 137.0
116.2 116.6 124.5 155.2
97.3 91.7 84.7 78.7
AVerage. - e 112.1 121.8 122.3 120.3 129.0
Average all metals__ . ____ . _____._ .. _____ 112.8 119.4 119.7 119.7 126.4

NONMETALS

Construetion . .. ool 101.8 101.6 103.2 103.6 104.2
i 101.6 103.0 107.0 111.1 113.7
104.2 105.8 111.9 127.5
102.0 104.1 105.6 107.2
90.6 92.1 91.1 95.8
r101.6 108.1 103.6 104.3
Average. _ - e 98.5 98.7 100.7 101.3 102.5
Grand total. . eeoooo.. 100.7 101.5 103.3 103.5 105.4

P Preliminary. * Revised.
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Table 32.—Price indexes for selected metals, minerals, and fuels

(1957-59 =100 unless otherwise stated)

Annual average Pgreent

Commodity

1967 1968 from

1967

Metals and metal products_ _____.____ r109.6 112.4 +2.6
Iron and steel.___________ _ .103.6 105.5 +1.8
Ironore .- ___ 89. 88.2 —1.9
Iron and steel scrap. 72.5 67.4 —17.0
Semifinished steel products. - -- r105.1 107.3 +2.1
Finished steel products________.__ r106.0 08. +2.5
Foundry and forge shop products. . ri12.1 115.0 +2.6

Pig iron and ferroalloys__ . -..--- 80.0 80.7 +.9
Nonferrous metals_._____.... r120.9 125.3 +3.6
Primary metal refinery shapes_ r123.6 131.8 +6.6
Aluminum ingot__________.__ 99.5 101.5 +2.0
Copper, ingot, electrolytic_ 130.5  NA _______
Lead, pig, common._._.._._. 107.8 102.0 —5.4
Zine, slab, prime western._ 124.4 121.3 —2.5
Nonferrous serap- - .-~ 134.8 136.6 +1.3
Nonmetallic mineral products. . 104.3 108.1 +3.6
Concrete ingredients________._. r105.9 109.2 +3.1
Sand, gravel, and crushed stone_ 109.0 113.1 +3.8
Concrete products_____________ r105.4 108.1 —+2.6
Structural clay products._ r110.4 113.1 +2.4
Gypsum products________ r102.8 105.5 +2.6
Other nonmetallic minerals_ r102.0 105.0 +2.9
Building lime_ ______________ 117.6 118.9 +1.1
Insulation materials_ . ___.___ r90.8 96.1 +5.8
Asbest; t shingles___ r118.0 121.9 +3.3
Bituminous binders 1_____._._ r98.3 100.0 +1.7
Fertilizer materials_ __ 2106.0 100.3 —5.4
Nitrogenates. ... 98.2 88.5 —9.9
Phosphates_____ 125.6 129.1 +2.8
Phosphate rock._ 147.4 147.4 . ____
Potash_._._.__.___._. 102.7 90. —11.6
Muriate, domestic 97.9 85.2 —13.0
Ate oo eeeeoes 120.9 115.0 —4.9
Fuels and related products and power. 103.6 102.4 —1.2
Coal_ ... r103.3 106.7 +3.3
Anthracite____ 92.9 99.6 +7.2
Bituminous___ -r104.4 107.5 +3.0
Coke_________.____ - 112.0 116.0 +3.6
Gas fuels 1________ r133.7 123.8 —7.4
Electric power !__________ 100.7 101.5 +.8
Petroleum products, refined._ 102.2 100.3 —1.9
Crude petroleum._ ____________________ 98.6 99.4 +.8

All commodities other than farm and food.- - - - 106.3 109.0 +2.5
All commodities_ . - 106.1 108.7 +2.5

r Revised. NA Not available

1 January 1958 =100.

2 Corrected figure.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes.January
1968-February 1969, tables 2 and 2-A.
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‘Table 33.—Comparative mineral energy resource prices

Fuel 1967 1968

Bituminous coal, average prices per net ton at merchant coke ovens.________ m—mmmmas r $10.34 $9.54
Antl;l-lacite, average sales realization per net ton at preparation plants, excluding dredge
coal:

-- $9.75 $10.80
........................................................... $6.35 $10.13
Petroleum and petroleum products:
Crude petroleum, average price per barrel at well_______________________________ $2.92 $2.94
Gasoline, average dealers’ net price (excluding taxes) of gasoline in 55 U.S. Cities 1
cents per gallon__ 16.31 16.51
Residual fuel oil:

No. 6 fuel, average of high and low price per barrel (refinery) in Philadelphia !___ $3.10 $3.10
Bunker C, average price per barrel for all Gulf ports_____________.________ $1.98 $1.67
Distillate fuel oil:
No. 2 distillate, average of high and low prices at Philadelphia !
cents per gallon (refinery).. 10.57 10.90

No. 2 distillate, average price for all Gulf ports 1___________._____. ___ do.._.. 9.48 9.40

Natural gas:
Average U.S. valueat well_______________________ cents per thousand cubic feet_.. 16.0 16.4
Average U.S. value at point of consumption_ ____________________________ do.... 51.9 50.4

r Revised.
1 Platt’s Oil Price Handbook.

Table 34.—Cost of fuel in steam-electrical power generation

(Cents per million Btu)

. 1965 1966 1967
Region " Coal Ol  Gas Coal Ol Gas Coal Oil  Gas
New England._.________ 33.4 34.4 34.2 33.6 32.9 33.8 34.3 30.5 32.2
Middle Atlantic___ - 26.2 32.3 33.8 26.5 31.8 34.4 27.8 33.2 35.4
East North-Central_____ 24.3 66.2 25.9 24.4 59.8 25.9 24.7 62.9 26.7
West North-Central____  26.2 50.8 24.2 26.4 49.9 24.2 25.6 51.6 24.0
South Atlantic.._______ 25.1 33.7 32.3 25.6 33.6 31.8 26.6 32.5 31.7
East South-Central _____ 18.9 62.8 23.8 19.3 52.1 22.7 20.1 53.2 23.4
West South-Central_ 17.7 50.4 19.8 ______ 40.7 19.8 ______ 42.4 19.9
Mountain_____________ 19.3 26.2 27.1 20.4 25.4 26.7 20.1 26.1 26.2
Pacifie._______________ ______ 32.0 31.4 ______ 31.5 31.5 ______ 31.4 30.8
United States____ 24.4 33.1 25.0 24.7 32.4 25.0 25.2 32.2 24.7

Source: National Coal Association. Steam-Electric Plant Factors. 1965 through 1967, table 2.

Table 35.—Cost of electrical energy
(Cents per kilowatt-hour)

1965 1966 1967

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 2.3 2.9 1.9 2.3 2.9 1.9
Middle Atlantic._________ 1.9 2.7 1.6 1.9 2.7 1.5 1.8 2.6 1.5
East North-Central__ 1.7 2.5 1.3 1.7 2.4 1.3 1.6 2.4 1.3
‘West North-Central__ 2.0 2.6 1.7 2.0 2.5 1.7 2.0 2.5 1.7
South Atlantic._____ 1.6 2.1 1.3 1.6 2.1 1.3 1.6 2.0 1.3
.9 1.4 7 .9 1.3 7 .9 1.3 7
1.6 2.4 1.3 1.6 2.3 1.2 1.5 2.3 1.2
1.5 2.2 1.2 1.5 2.2 1.2 1.5 2.2 1.3
1.3 1.8 1.1 1.2 1.7 1.0 1.2 1.7 1.0
2.5 2.9 2.2 2.5 2.9 2.2 2.5 2.9 2.2
1.6 2.3 1.3 1.6 2.2 1.3 1.6 2.2 1.3

Source: Edison Electric Institute. Statistical Yearbook of the Electric Utilities Industry. 1965 through 1967.
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Table 36.—Indexes of principal metal mining expenses?

(1957-59 =100)

Year Total Labor Supplies Fuel Electrical
energy
1964 e 298 295 102 97 101
1965._ 2101 103 99 101
2103 105 101 100
r111 107 104 101
118 109 102 102

? Preliminary. r Revised. -

! Indexes constructed using the following weights derived from the 1963 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. 53;
and data from Wholesale Prices and Price Indexes published by the U.S. Department of Labor, Bureau of Labor
Statistics. The index is computed for iron and copper ores only, because sufficient data are not available for othe
mining sectors. r

2 Revised because of the change in weight values.

Table 37.—Index of major input expenses for bituminous coal and
crude petroleum and natural gas mining*

(1957-59 =100)

Crude Crude

Bitumi-  petroleum . Bitumi-~ petroleum
Year nous and Year nous and
: coal natural coal natural
98 99 1967 P ___ . 87 100
86 100 1968 _ . NA NA

? Preliminary. NA Not available.

! Indexes con structed by using data from Wholesale Prices and Price Indexes, annual and monthly, published
by the U.S. Department of Labor, Bureau of Labor Statistics, and weights derived from data shown in the 1963
Census of Mineral Industries, U.S. Department of Commerce, Bureau of the Census. ‘Weights used are: Bitu-
minous coal: Labor, 62.98; explosives, 1.77; steel mill shapes and forms, 3.88; all other supplies, 24.92; fuels,
1.'{1 6; ele'(;téic energy, 4.69. Crude petroleum and natural gas: Labor, 46.3; fuel, 2.6; electric energy, 3.5; and all
other, 47.6.
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Table 38.—Indexes of relative labor costs and productivity for iron ore,
copper, bituminous coal, and petroleum mining*

(1957-59 =100)

Year Iron Copper 2 Bituminous Petroleum
ore ? coal

INDEX OF LABOR COSTS PER UNIT OF OUTPUT

» Preliminary. NA Not available.

1 Index of labor costs per unit of output: Iron ore and copper indexes are computed from data found in
Employment and Earnings and Wholesale Price Indexes, published by the U.S. Department of Labor.
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 data on hourly earnings; petroleum index based
on barrels per year (see chapter on petroleum) and Bureau of Employment Security data on total wages in
petroleum production.

Index of value of product per man-period: Iron ore and copper indexes are computed from data found in
Employment and Earnings and Wholesale Price Indexes. Bituminous coal index based on net tons per man
pe(l;d 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 copper indexes are computed from data found in
Employment and Earnings and Wholesale Price Indexes. Bituminous 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.

3 Corrected figure.

Table 39.—Price indexes for selected cost items in mineral and mineral fuels production

(1957-59 =100, unless otherwise specified)

1968 Change Annual average  Change
Commodity - rom ———————————— from
January Decem- January 1967 1968 1967

ber (percent) (percent)
CO0ale e e ceemmnm————m 105.0 112.7 +7.8 r103.3 106.7 +3.3
COKe e e 112.0 120.3 +7.4 112.0 116.0 +3.6
Gas fuels (January 1958 =100) . 130.0 120.9 -7.0 r133.7 123.8 -T7.4
Petroleum products, refined...- 98.8 99.0 +.2 102.2 100.3 -1.9
Industrial chemicals 98.5 97.9 —.6 97.4 98. +1.0
Lumber___.__._.___ 114.0 142.2 +24.7 108.4 127.2  +17.3

ExXplosivesa oo o ceoo oo ccccccceecmaaaas -~ 112.0 114.8 +2.5 112.4 114.2 +1.

Construction machinery and equipment_ ... 127.2 132.7 +4.8 r123.2 129.6 +5.2

r Revised.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes,
January-February 1968, tables 2 and 2B, and January 1969, tables Z and 2A. J: anuary—December 1963 issues,
table 2, used to tigure annual average for explosives.
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Table 40.—Price indexes for mining construction and
material handling machinery and equipment

(1957-59 =100)

47

Con- Mining Power  Special-
struction machin- Oilfield cranes, ized  Portable Scrapers Mixers, Tractors
Year machin- ery and machin- drag- con- air com- and pavers, other
eryand equip- eryand lines, struction pressors graders spreaders, than
equip- ment tools shovels, machin- ete. farm
ment ete. ery
112.4 110.5 104.3 111.8 108.5 117.6 110.8 116.3 114.7
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
r123.2 120.83 r110.0 r122.3 117.0 r134.9 120.1 r128.5 r126.1
129.6 124.0 116.5 127.7 123.0 131.7 125.8 134.1 133.9

r Revised.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes.
January 1969, table 2A, and previous years.

Table 41.—National income originated in the mineral industries

Income, millions Change

Industry from 1967

1966 * 1967 1968 » (percent)
MiIning . oo e cccccccmcece—ee $6,338 $6,191 $6,548 +5.8
Metal mining_ ———- - ,071 633 707 +11.7
Coal mining I 1,387 1,424 1,421 —-.2
Crude petroleum and natural gas_____________ 2,690 2,865 3,040 +6.1
Mining and quarrying of nonmetallic metals___ 1,190 1,269 1,380 +8.7
Manufacturing .- oo 191,467 195,621 215,383 +10.1
Chemicals and allied produects 13,756 14,159 15,561 +9.9
Petroleum refining and related industries______ 5,780 6,778 7,126 +5.1
Stone, clay, and glass products 5,920 5,781 6,330 +9.5
Primary metal industries______ 16,291 15,464 16,670 +7.8
All industries 620,585 654,011 714,395 +9.2

» Preliminary. r Revised.
Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 49,
No. 7, July 1969.

Table 42.—Annual average profit rates on shareholders’ equity, after taxes, and
total dividends, selected mineral manufacturing corporations

Annual profit rate Total dividends
(percent) (millions)
Industry
Change Change

1967 1968 from 1967 1968 from 1967

1967 (percent)
All manufacturing ' __________________ 11.7 12.1 +0.4 $13,262 $14,189 +7.0
Primary metals___________ -- 9.0 8.9 —.1 1,137 ,205 +6.0
Primary iron and steel . ____ - 1.7 7.6 -.1 616 640 +3.9
Primary nonferrous metals_ ... 11.0 10.7 -.3 520 565 +8.7
Stone, clay, and glass products_ -- 8.2 9.2 +1.0 354 353 -.3
Chemicals and allied products..._____________ 3.1 13.3 +.2 1,733 1,844 +6.4
Petroleum refining and related industries_.____ 12.5 12.2 -.3 2,660 2,876 +8.1
Petroleum retining.____ . _______________ 12.5 12.4 -.1 2,654 2,866 +8.0

1 Except newspapers.
Source: Federal Trade Commission, Securities and Exchange Commission. Quarterly Financial Report
for Manufacturing Corporations. 1st Quarter angd 4th Quarter 1968, tables 4, 8.
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Table 43.—Industrial and commercial failures and liabilities in mining and manufacturing

Industry 1966 1967 1968
Mining:!
Number of failures_ . _______________________________ 78 71 57
Current liabilities.________ thousands. . $15,740 $24,576 $28,778
Manufacturing: .
Number of failures_ __ _ . ______ 1,779 1,761 1,456
_Current Iliab‘illities ..... thousands. _ $337,121 $301,293 $262,927
dustrial an ot

Number of failures.

........... 13,061
Current liabilities..

12,364 9,636
--thousands_. $1,385,659 $1,265,227 $940,996

1 Including fuels.

Source: Dun & Bradstreet, Inc., Business Economics Department. Quarterly Failure Report, Detailed
Divisions of Industry, Fourth Quarter 1968. January 31, 1969, 4 pp.

Table 44.—Expenditures for new plant and equipment by firms in mining
and selected mineral manufacturing industries

. (Billions)

Industry 1966 1967 1968
Mining 1. e $1.47 $1.42 $1.42

Manufacturing:
Primary iron and steel . .. .. ... 2.17 2.31 2.36
Primary nonferrous metals...... 86 .90 .90
Stone, clay, and glass products.._ 91 .78 71
Chemical and allied products. - - 2.99 2.88 2.69
Petroleum and coal products.. 4.42 4.65 4.87
All manufacturing._ .. e __l__. 26.99 26.69 26.44

1 Including fuels.

Source: U.S. Department of C ce, Office of Busi Economics. Survey of Current Business. V. 48,
No. 6, June 1968, p. 10; v. 49, No. 6, June 1969, p. 14.

Table 45.—Plant and equipment expenditures of foreign affiliates
of U.S. companies by area and industry

(Millions)
1966 1967 1968 1
Area and
country Mining Petro- Manu- Mining Petro- Manu- Mining Petro- Manu-
and leum factur- and leum factur- and leum factur-
smelting ing r  smelting ing smelting ing
Canada.____... r $297 r$649 $1,174 $310 $636 $998 $401 $681 $893
Latin America._ _ 229 268 451 292 301 484 412 426 659
Europe..._..__. 7 778 2,244 8 1,049 2,344 10 1,053 2,488
All other areas.. _ 257 r 832 714 293 1,032 687 278 1,435 924
Total 2.__ r789 r2,526 4,583 902 3,018 4,513 1,101 3,595 4,963
r Revised.

! 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. 48,
No. 9, September 1968, p. 18.
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Table 46.—Estimated gross proceeds of new corporate. securities offered for cash in 19681

Total corporate Manufacturing Extractive 2
Type of security

Millions Percent Millions Percent Millions Percent

$17,383 79.1 $5,668 81. 2 $205 84.6
637 2.9 65 .9 __.____ ..
3,946 18.0 1,246 17. 9 389 65.4
21,966 100.0 6,979 100.0 594 100.0

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 Exch Ce jon. Statistical Bulletin. V. 28, No. 4, April 1969, p. 12.

Table 47.—Direct private investment of U.S. companies in
foreign petroleum industries in 1967 P

(Mill.fons; net inflows to the United States designated by —)

Petroleum All industries
Book Undis- Book Book Undis- Book
value Net tributed value value Net tributed value
beginning capital earnings end of beginning capital earnings end of
of year outflows of sub- year of year  outflows of sub- year
sidiaries sidiaries
Canada.________ $3,608 $115 $93 $3,819 $16,999 $392 $644  $18,069
Latin American
Republics, all_._ 2,897 -9 24 2,917 9,826 191 172 10,213
Other Western
Hemlsphere-_-_ 578 37 23 585 1,622 26 39 1,708
Enrope 3,981 526 -89 4,404 16,209 1,442 266 17,882
1,104 126 14 1,232 2,074 176 44 2,277
1,557 134 -27 1,607 1,669 150 -14 1,748
913 50 32 992 2,227 168 142 2,533
521 50 17 591 2,069 326 117 2,515
Internatmnal 1___ 1,047 147 82 1,264 2,016 149 168 2,321
Total 2._._ 16,205 1,108 169 17,410 54,711 3,020 1,578 59,267

P Preliminary.
1 Comprised of international trading and shlppmg companies.
2 Data may not add to totals shown because of independent rounding.

Source: U.S. Department of C ce, Office of Busi E nics. Survey of Current Business. V. 48,
No. 10, October 1968, pp. 24-25.
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Table 48.—Direct private investments of the United States in
foreign mining and smelting industries in 1967 »

(Millions)
Undis-
Net tributed
Value capital earnings Earn- Income?
outflow of sub- ings 1
sidiaries

Canada_ _ .o $2,337 $168 $82 $240 $154
Latin America, total___ .- 1,218 —1 21 295 265
Mexico___________ . 100 —67 15 20 5
Panama.___ I 19 o e ool oo

Brazil ._._. —-- 68 ® ®) ®) ®)
Chile_ _ R 517 17 —4 135 129
Peru. - 340 43 1 72 72
Europe....__ - 61 7 (4) 6 7
Africa, total . __ _______________ - 398 21 9 74 60
South Africa, Republic of___ - 99 15 10 45 29
FarEast____________________ - 40 1 3 5 1
Oceania, total__ - 322 57 14 21 9
Australia.______ - 320 55 14 20 8
All other countries 5_________________________________ 434 63 2 101 100
Total, allareas ® 7_____________ ... 4,810 316 132 743 596

? Preliminary

1 Earnings is the sum of the U.S. share in net earnings of subsidiaries and branch profits.
2 Income is the sum of dividends, interest, and branch profits.

3 Combined with other industries in source reference.
4 Less than 1% unit.

5 “All other countries” includes other Western Hemisphere, Middle East, and International.

¢ Excludes Communist countries.

7 Data may not add to totals shown because of independent rounding.
Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business. V. 48,

No. 10, October 1968, pp. 24-25.

Table 49.—Sources of funds of direct foreign investment

by U.S. mining and

smelting industries

(Millions)
Net income Funds from  Funds obtained Depreciation Total sources
Area United States abroad ! and depletion

1963 1964 1965 1963 1964 1965 1963 1964 1965 1963 1964 1965 1963 1964 1965
Canada.___________ $187 $308 $320 $—24 $14 $32 $70 $66 $90 $114 $116 $122 $347 $504 $564
Latin America_ - 234 278 301 14 —72 —31 15 33° 22 101 98 107 364 337 399
Europe.._..._. .- 4 3 7 7 2 1 —1 (2 6 2 5 5 12 10 19
Other areas____.._.__ 68 71 110 44 32 122 18 89 158 22 50 44 152 242 434
Total ________ 493 660 738 41 —24 124 102 188 276 239 269 278 875 1,093 1,416

1 Includes miscellaneous sources.
2 Less than 14 unit.

Source: U.S. Department of Commerce, Office of Business Economiecs. Survey of Current Business.V. 47,

No. 1, January 1967, p. 28.
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Table 50.—Uses of funds for direct foreign investment
by U.S. mining and smelting industries

(Millions)

Progerty, plant,
an

Area equipment

Inventories Receivables

1963 1964 1965

1963 1964 1965 1963 1964 1965

- $195 $220 $265
109 123 160
5 3 5
89 117 252

$—12 $—15 $54 $19 $39 $24
5 9 30 10 12

11
—1 1 3 1 2 2
5 18 13 15 21 15

398 463 682

—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
16 22

24
®) ® 1
5 36 64

$85 $164 $164 $347 $504  $564
224 170 175 364 337 399

7 4 8 12 10 19
38 50 90 152 242 434

81 156 144

354 388 437 875 1,093 1,416

1 Includes miscellaneous uses.
2 Less than 14 unit.

Source: U.S. Depart; t of C ce, Office of Busi
No. 1, January 1967, p. 28.

Economics. Survey of Current Business. V. g

Table 51.—Value of foreign direct investments in the United States

(Millions)
Industry 1963 1964. 1965 1966 1967
Total - - - oo m e e e cmmmmmmmmm— e meeeee o $7,944 $8,363 $8,797 $9,054  $9,923
Petrolem . - .- oo mmmmeemmae 1,513 1,612 1,710 1,740 1,885
? Preliminary
Source: U.S. Department of C ce, Office of Business Ec ics. Survey of Current Business. V. 48’

No. 10, October 1968, p. 30.
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Table 52.—Rail and water transportation of selected minerals
and mineral energy products in the United States
(Thousand short tons)

Rail 1 Water 2
Change Change
Products 1966 1967 from 1966 1966 1967 from 1966
(percent) (percent)
Metals and minerals except fuels:
Iron ore and concentrates_ _ _ 107,835 92,784 —13.6 72,364 68,291 —5.6
Iron and steel serap.________ 27,396 25,469 —7.0 1,499 1,551 +3.5
Pigiron___________________ 4,095 3,727 —9.0 880 698 —20.7
Iron and steel ingot, plate,
bars, rods, tubing, and
other primary products____ 53,671 49,841 -7.1 7,800 7,738 —.8
Bauxite and other aluminum
ores and concentrates_ ____ 4,490 4,322 —3.7 825 907 +9.9
Other nonferrous ores and
concentrates. ____________ 17,221 11,867 —31.1 1,541 1,378 —10.6
Nonferrous metals and alloys_ 9,920 9,182 —7.4 870 686 —21.1
Nonferrous metal scrap 2,368 3,035 +28.2 47 36 —23.4
Slag_ - oo ___ -- 2,295 1,943 —15.3 639 519 —18.8
Sand and gravel.___________ 60,002 57,544 —4.1 58,670} 66,136 5.6
Stone, crushed and broken___ 65,217 63,279 —3.0 11,384 ’ .
Limestone flux and calcareous
stome. ... . i _____ ... 34,463 31,743 —7.9
Cement, building. - 26,383 25,135 —4.7 9,124 8,719 —4.4.
Phosphate rock - 31,601 34,015 +7.6 4,144 4,738 +14.3
Clays, ceramic and refrac-
3,648 3,249 —10.9; 2’23’87 2,}22 —?{g
—67.
8,511 3,514 +11 7,939 8,747  +10.2
707 672 —5.0 907 787 —13.
5,474 5,691 +4.0 4,398 6,194 +41.0
fertilizer
materials____ 15,289 18,790 +22.9 3,018 2,933 —2.8
Total. .. _._____ 440,623 414,059 —6.0 223,252 214,138 —4.1
Mineral energy resources and
related products:
Coal:
Anthracite______ 8,81 —10.6 181 _________ +1.4
Bituminous and 1 367,506 376,704 +2.5 161,894 164,378 .
Coke___________ —23.3 b2 485 -8.1
Crude petroleum 631 660 +4.6 92,851 103,301 +11.3
Gasoline_ _- 3.458 3.257 —5.8 86,443 83,653 —3.
Jet fuel ’ ' . 10,784 12,152 +12.7
Kerosine. 291 260 —10.7 7,971 8,413 +5.5
Distillate fu 1,910 1,777 —7.0 72,399 79,585 9
Residual fuel oil_______ 4,041 ‘4,181 +3.5 43,323 44,032 +1.6
Asphalt, tar, and pitches. ___ 3,205 2,917 —9.0 7,202 7,566 +5.1
Liquefied petroleum gases
and coal gases____________ 5,774 6,395 +10.8 1,029 730 —29.1
9,515 9,218 —3.1 r10,874 10,385 —4.5
405,528 413,541 +2.0 495,479 514,680 +3.9
Total mineral products____ 846,151 827,600 —2.2 718,731 728,818 +1.4
Grand total, all
commodities. __________ 1,447,852 1,406,668 —-2.8 862,725 870,634 +.9
Mineral products, percent of
grand total:
Metals and minerals, except
fuels.____________ 70 30.4 29.4 -3.3 25.9 24.6 —5.0
Mineral energy resources
and related products______ 28.0 29.4 +5.0 57.4 59.1 +3.0
Total mineral produets.___ 58.4 58.8 +.7 83.3 83.7 +.5
r Revised.

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

2 Domesf.iq 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 products.

Sources: Interstate Commerce Commission, Bureau of Accounts. Freight Commodity Statistics, Class I
Railroads in the United States for the Years Ended December 31, 1966 and 1967. Statements 68100 and 69100.
Departxqent of the Army, Corps of Engineers. Waterborne Commerce of the United States, Part 5, Nationa
Summaries. Calendar Years 1966 and 1967, table 2.
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Table 53.—Percentage distribution of mine shipments of bituminous coal and lignite
by method of shipment and mine use

Shipped by Shipped by Trucked to

Year rail and water and final Used at Total
trucked to trucked to destination mines !  production

rail water
72.8 11.0 13. 2.9 160.0
71.7 12.2 13.5 2.6 100.0
72.6 11.8 13.3 2.3 100.0
72.5 11.6 12.6 3.3 100.0
73.2 12.1 11.2 3.5 100.0

! Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine employees
used for all other purposes at mine, and transported from mine to point of use by conveyor, tram, or pipeline.

Table 54.—Miles of utility gas main, by type of gas and by type of main*

Type of gas and type of main 1963 1964 1965 1966 1967
All types:
Field and gathering____________________ 60,720 61,010 r 61,760 r 62,980 63,710
Transmission -~ 200,940 205,400 r 211,240 r 216,980 225,360
Distribution_ _________________________ 448,280 469,810 494,520 519,610 539,200
Total . _ ... 709,940 736,220 r 767,520 r 799,570 828,270
Natural gas:
Field and gathering. 60,720 61,010 r 61,760 r 62,980 63,710
Transmission - 200,020 204,730 r210,660 r 216,410 224,790
Distribution_ _________________________ 433,620 458,770 484,260 509,840 529,340
Total . __ o ____ 694,360 724,510 r 756,680 r 789,230 817,840
Manufactured gas:
Transmission_ _ . ______________________ (2) (2) 10 . .
Distribution. . _______________________ 1,490 1,460 1,420 1,180 1,140
Total . ... 1,490 1,460 1,430 1,180 1,140
Mixed gas:
Transmission_ - - _____________________ 920 670 570 570 570
Distribution_ _ .. _____________________ 11,890 8,310 7,810 7,800 7,950
otal . _ ... 12,810 8,980 8,380 8,370 8,520
Liquefied petroleum gas:
Distribution. .. _______________________ 1,280 1,270 1,030 790 770

r Paviced.

1hExclud 8 service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of end of
each year

2 Liess than 5 miles.

Source: American Gas Association. Gas Facts, a_Statistical Record of the Gas Utility Industry in 1967,
P. 59. For earlier years, see Historical Statistics of the Gas Industry.

Table 55.—Petroleum pipelines, selected years

(Miles)

Trunklines Gathering

Year lines Total
Crude  Products

36,420 73,526 188,540
44,483 75,182 189,982
53,200 76,988 200,543
61,443 77,041 210,867
64,529 74,124 209,478
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Table 56.—Research and development activity

(Millions)
Total Company Federal Government
1966 1967 » 1966 1967 ¢ 1966 1967 »
Petroleum refining and extraction._ . __ 5430 $469 $383 $431 $47 $38
Percent of all industries____ - 2.9 5. 0.6 0.
Chemicals and allied products_ - 81, 461 $1,565 $1 271 $1, 353 $190 $212
Percent of all industries_________ 9. 9.5 16.8 2.3 2.5
All industries_ - . ___________________ $15,548 $16,420 $7, 216 $8,032 $8,332 $8,388

? Preliminary.
Source: National Science Foundation. Reviews of Data on Science Resources No. 12, January 1969, table 1.

Table 57.—Federal obligated funds for metallurgy and material research

(Thousands)
Fiscal year 1968 ¢ Fiscal year 1969 ¢
Federal agency Basic Applied Total Basic Applied Total

research research research research research research
Department of Defense__.____ $11,957 $35,169 $47,126 $19,185 $48,803 $67,988
Atomic Energy Commission. _ _ 11,366 14,197 25,563 11,991 15,514 27,505

National Aeronautics and Space
Administration__. .. __.__.__ 13,421 7,037 20,458 14,840 8,331 23,171
Bureau of Mines_ _ ... ... ._._.___ 7,783 7,783 .. 7,924 7,924
National Science Foundation.___ 5,497 __._____. 5,497 5,436 ________. 5,436
Department of Agriculture___ . 374 1,639 2,013 422 1,706 2,128
Department of Commerce. ... 797 832 1,629 813 950 1,763
Other.__ ... 1,441 1,179 2,620 1,525 1,428 2,953
Total . . .. 44,853 67,836 112,689 54,212 84,656 138,868

¢ Estimate.

Source: National Science Foundation. Federal Funds for Research, Development, and other Scientific
Activities. NSF 68-27, v. 17, August 1968, pp. 144-145, 163-164, 188-189.

Table 58.—Bureau of Mines obligations for mining and mineral research and development

(Thousands)
Fiscal year Applied Basic Develop- Total
research research ment

$19,733 $4,355 $3,118 $27,206

20,836 4,636 3,390 28,862
23,148 4,841 4,423 32,412
24,215 4,893 5,136 34,244
26,622 4,160 5,051 35,833

¢ Estimate.

Table 59.—Bureau of Mines obligations for total research, by field of science

(Thousands)
Fiscal year
1967 1968 1969 e
Engineering sciences._ .. oo- $19,043 $20,032 $20,128
Physical sciences__ _____ 6,864 6,999 8,386
Mathematical sciences 597 595 705
Environmental sciences 1,485 1,482 1,563
Total . e 27,989 29,108 30,782

e Estimate.
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Table 60.—Summary of government inventories of strategic and critical materials,
December 31, 1968

Acquisition cost Market value !

Total inventories:
National stockpile_ . ___ ... $4,471,408,600 $4,875,947,700
Supplemental stockpile. - - - 1,455,203,300 1,423,202,400
Defense Production Act__.___.__ - 958,449,900 579,024,600
Commodity Credit Corporation_ - _______._________________ 1,670,300 1,994,400

6,886,732,100 6,880,169,100

85,356,800 93,852,100
Inventories within objective: Total on hand__ -- 3,312,118,400 3,608,694 ,700
Inventories excess to objective: Totalonhand____________________ 3,574,613,700 3,271,474,400

I1Market 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 1968, p. 2.
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Table 61.—U.S. Government stockpile disposal of mineral commodities, 1968

Sales commitments

Quantity Sales value

Commodity

NATIONAL AND SUPPLEMENTAL STOCKPILE INVENTORIES

Aluminum_.___ . ______ short tons__ 44,437 $22,628,406
Aluminum oxide_ cea-doo___ 310 5,4
Antimony_ _ _____ ---do.___ 240 185,625
Asbestos, amosite._ _ _—-do____ 1,250 218,700
Asbestos, crocidolite_ _________________________________________ do.___ 190 36,100
Bauxite, ref; --long calcined tons. _ 916 38,472
ery - e short tons._ . , 1,728,238
Bismuth___ __pounds.__ 322,000 1,288,000
Cadmium_ _ wea-do.___ 876,000 2,217,467
Celestite. _ . ___ ... short tons.__ 2,749
Chromite, metallurgical __ _short dry tons__ 154,597 3,514,132
Fluorspar, acid-grade_ - __________________________________.____ - 1,977 ,639
Graphite, Malagasy_______________________ _-short tons__ 8,625
Graphite, other than Ceylon and Malagasy______________________ o ___ 1,058 136,113
Lead ___________________________________ —.-do____ 26,950 7,841,021
Magnesium_______________________ o _______ do____ 3,502 2,197,200
Manganese, battery-grade__ _short dry tons__ 1,000 320,000
Manganese, metallurgical .___________________________________ " do..__ 381,633 7,488,761
Mica__________ . ____ —pounds__ 486,534 254,749
Molybdenum_______________________________ do____ 1,317,588 2,106,159
Platinum-group metals: Ruthenium__ --troy ounces._ . 12,000 509,216
........................... po - 138,171 836,486
are earths__ ___ short dry tons__ ,261 498,408
Tl o e ort tons__ 0 1,600
in___. --long tons__ 3,508 11,390,094
e o e e et m e e m e —————————an short tons.__ 24,875 16,765,976
Total . oo e e 71,814,215
DEFENSE PRODUCTION ACT (DPA)
Aluminum. . ______ 13,476 6,944,449
Asbestos, chrysotile__ 1,187 ,854
Cobalt____________ 4,878,798 8,335,048
Columbium.___________ - 1,314,132 1,686,092
Fluorspar, acid-grade___.____________ 9,615 389,362
Manganese, battery, synthetic dioxide. 150 73,500
Manganese, metallurgical___________ 7,394 107,780
Miea___________________ 7,788 32,507
16,82 33,519
3,170,542 8,030,033
___________ 25,822,144
110,000 500,000
6,875 1,875
20,668 11,068,798
___________ 76,091,057
___________ 87,661,230
___________ 185,297,589

! Includes AID sales of 16,135 short tons.
? Represents that portion of the total proceeds in excess of the U.S. monetary value based on $1.2929 per

ounce. 54,562,979 ounces of silver was sold at an average price of $2.0427, and 50,822,630 ounces was sold
at an average price of $1.9851.

Source: Executive Office of the President, Office of Emergency Planning. Stockpile Report to the Congress.
January-June, 1968, pp. 12-13; July-December 1968, pp. 13-14.
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Table 62.—United Nations indexes of world* mineral industry production
(1963 = 100)

1968 by quarters

) Industry sector and geographic area 1965 1966 1967 1968
' Ist 2nd 3rd 4th

EXTRACTIVE INDUSTRIES

Metals:

i European Economic )

Community 3_ .o ceceueaooo 97 92 96 99 93 92 98
5 Less mdustnahzed countnes 4
Latin America 5_________
Asia, East and Southeast 6.

X Communist Europe 7. . _._.__ 135 149 162 167 162 162 160
i Coals World ol 119 122 129 122 - 131 132 131
oal:

N on-Commumst world ................ 101 98 94 93 96 92 89 92

jes 2. _ ... 100 97 93 91 95 91 87 92

i United States and Canada.- 111 114 117 114 115 118 116 108

‘ Burope_ . ___.______l_________ 97 91 85 82 87 81 76 85
European Economic

Community 3______________ 97 91 83 80 86 76 7 83

Less industrialized countries 4. 105 109 111 113 112 112 110 118

Latin America 5______________ 101 106 115 NA NA NA NA

Asia, East and Southeast .. 106 110 112 13 112 112 109 120

C t Europe 7. ________.__ 106 108 111 115 117 114 112 116

World_._______________ 103 102 101 101 104 101 98 102

Industrialized nations 2. 105 111 116 120 122 119 119 121
nited States and C. 105 110 116 119 121 118 118 119
Europe_..__.._______ 115 119 124 133 134 125 128 142

. Community 3_
s e Less industrialized count;
Latin America 5_
4 - Asia, East and Southeast ©
: Cc ist Europe 7
World__._______

'l‘otal extractive industry:

k Non-Communist world-___
| Industrialized countries
United States and Canada

Community 3___
Less industrialized coun
Latin America 5________ 108 110 115 118 117 117 119 118
Asia, East and Sou

‘ Communist Europe 7 115 123 132 140 143 141 189 138
" World__________ 112 117 122 129 127 129 129 131
PROCESSING INDUSTRIES
Base metals:

Non-Communist world._. ..
Industrialized countries

European Economic

Community 3______________ 117 116 119 133 132 128 1381 144
Less industrialized countries 4. - 117 125 125 138 127 133 143 147
Latin America 5______________ 120 124 125 140 128 133 148 152

Asia, East and Southeast ¢
Communist Europe 7

¥ World______ ... 125 127 136 138 139 131 1387
3+ Nonmetallic mineral products:

N Non-Communist world________________ 121 123 131 115 134 138 137

i Industrialized countries 2____ 120 122 130 113 133 137 136

X United States and Canad 120 118 124 106 127 134 129

» Europe.-._ o ____.__._ 119 121 129 111 133 136 135
European Economic

Community 3______._______ 112 115 116 125 104 129 136 132

Less industrialized countries 4. ... 118 125 133 141 133 143 142 148

Latin America 5______________ 115 124 132 142 134 143 144 148

Asia, East and Southeast ©

See footnotes at end of table.
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Table 62.—United Nations indexes of world® mineral industry production—Continued ‘
}
3

(1963 = 100)

1968 by quarters
1st 2nd 3rd  4th

Industry sector and geographic area 1965 1966 1967 1968

PROCESSING INDUSTRIES—Continued
Chemieals, petroleum and coal products:

Non-Communist world___.___.

Industrialized countries 2. _

United States and Cana

Europe oo _____.____
European Economic

Community 3_

Less industrialized co

Latin America 5_____

Asia, East and South

Communist Europe 7.

or]
Overall industrial producti

Non-Communist world_____ 115 123 126 135 131 134 132 142
Industrialized countries 2. 115 123 126 134 131 133 131 141
United States and Ca 116 126 127 133 130 134 132 136
Europe..._...__________._____ 112 117 118 127 124 124 120 138

European Economic
Community 3
Less industrialized countries 4._

Latin America 5__________ -- 114 120 125 133 NA NA NA NA
Asia, East and Southeast®...__ 120 127 133 144 139 140 146 150
ist Europe 7. .________ 127 139 151 153 152 150 148

World. oo . 124 130 139 137 139 137 143

NA Not available.

' Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, and
North Vietnam. .

* All countries having a per-capita value added in manufacturing in 1958 equivalent to US$125 or more.

3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands.

¢ Countries having a per-capita value added in manufacturing in 1958 of less than US$125.

5 Central and South America and the Caribbean Islands.

¢ Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia (exclud-
ing Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam.

7 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R.

Source: United Nations Monthly Bulletin of Statistics. August 1969, pp. x-xxi.
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Table 63.—Comparisons-of world and U.S. production and U.S. imports of

principal minerals and mineral fuels in 1968

‘World . Total U.S. Total U.S.
production U.S. produc- U.S. imports production production
(thousand  tion (per- (percentage and imports -and imports
Mineral short tons  centage of of world (percentage (percentage
unless other- world total) production) of world of world
wise stated) P total total
1968) 1967) *
METALLIC ORES AND CONCENTRATES
Bauxite...._.___.. thousand long tons.. 42,880 8.9 25.6 29.5 30
Chromite - maeao ,206 oo 9.6 9.6 12
Copper (content of ore and concentrate) 5,893 20.4 5.9 26.3 23
Ironore-_..._._.. thousand long tons. . 670,943 12.8 6.5 19.3 21
Lead (content of ore and concentrate). . 3,309 10.8 2.6 13.4 14
Merecury - _ - _thousand 76-pound flasks. . - 255 11.4 9.4 20.8 21
Molybdenum (content of ore and con-
centrate) - _ .- coooooo-- short tons.. 62,837 74.4 O] 74.4 71
Nickel (content of ore and concentrate) - 529 £ 8.2 22.1 25.3 28
. Platinum group (Pt, Pd, ete.) :
thousand troy ounces.. . 8,415 @ 52.0 52.0 42
Silver_ oo cceceecaanaadooo 272,657 12.0 25.9 87.9 34
Titanium concentrates:
Tlmenite 2_ e mmmeean 8,216 29.9 7.6 87.5 86
Rutile 2. ool 857 4.9 w 53
Tungsten concentrate (60-percent .
tungsten dioxide). ... short tons__ 84,907 14.0 2.5 17.0 17
Zinc (content of ore and concentrate) - .- 5,436 9.7 8.8 18.0 18
METALS, SMELTER BASIS
_Aluminum._____. e e mccccec— 8,864 36.7 8.9 45.6 46
Copper-.._.. 6,649 18.6 6.1 24.7 20
Iron, pig- 391,000 22.7 0.2 22.9 22
EY SO R, ,221 14.5 10.6 25.1 25
Magnesium _____ ... short tons__ 207,089 47.5 2.0 49.5 52
Steel ingots and castings_ _ - - - .-- 565,000 28.2 3.2 26.4 26
£ D thousand long tons. . 230 1.8 24.8 26.1 24
Uranium oxide (UsOs) 4. .- _short tons._ NA NA NA NA 49
ZiNC - e e 5,017 22.0 6.3 28.8 27
NONMETALS
Asbestos. - .ol eaommaaan NA NA NA 25
Cement 3____ __thousand barrels_. 2,872,929 14.0 0.3 14.3 14
Diamond.__..________ thousand carets- . N. NA NA NA 50
Feldspar-__ _thousand long tons._ NA NA NA NA 45
Fluorspar.. i emmailimeccciemaa. NA NA NA NA 50
YPSUM - ocmcceee - NA NA NA NA 63
Mica (including scrap) 168,762 (1) 1.5 1.5 1
Nitrogen, agricultural 2 4 __ .. _______ 6,192 27.9 4.6 32.5 37
Phosphate rock. .. .thousand long tons.. 92,838 44 .4 0.1 44.5 46
Potash (K:0 equivalent) __ __ ... 17,139 15.9 12.7 28.6 30
Salt 3 o cemmmaan 124,442 33.1 2.8 35.9 32
Sulfur, elemental.._thousand long tons.. 18,604 52.8 8.4 61.2 60
MINERAL ENERGY RESOURCES
Crude petroleum _____ thousand barrels.. 14,083,717 28.6 4 81.0 32
Natural gas_._...._ million cubic feet.. 31,028,664 62.8 oo 62.3 64
Bituminous coal and lignite ... ......__ . NA NA NA NA 18
Anthracite. oo oo iccccmaaan 200,335 5.7 NA NA 6

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

1Less than 4 unit.

2 World total exclusive of U.S.S.R.

3 Including Puerto Rico.

4 Year ended June 80 of year stated.
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Table 64.—Mineral commodity export price indexes

(1963 =100)
Year and quarter ) Metal ores Fuels Total

114 101 104

115 101 104

109 101 103

January to March._________.____ L ___ 112 101 103
April to June__.___ 107 100 102
July to Septemb 107 100 102
October to December - _ .. e 107 100 103
Average. .l e e - 109 100 102

Source: United Nations. Monthly Bulletin of Statistics. June 1969, special table D II, p. xix.

Table 65.—Analysis of export price indexes
(1963 =100) ’

Developed areas Less-developed areas
Year and quarter

Total Nonferrous Total  Nonferrous
base

minerals base minerals
metals metals

1965 e - - 106 129 103 146

1966 e ceeececmccmmcsccccmcccmccmme——————— 107 144 103 177

1967 o e cem————————— cmcccc—em 105 135 © 102 156
1968:

January to March________________________________ 107 156 102 192

April to June______ 104 136 102 158

July to September._ 104 137 102 152

October to December._ 104 139 102 158

Average. .. eeee—eae 104 142 102 165

Source: United Nations. Monthly Bulletin of Statisties. June 1969, special table D III, p. xix.
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Technologic Trends
in the Mineral Industries
(Metals and Nonmetals
Except Fuels)

By John L. Morning !

The everlasting battle to reduce costs in
the mining industry marked the year as
manufactures continued to develop larger
mechanized equipment. To management,
larger equipment means more output per
man-hour, thereby combating ever increas-
ing labor rates and declining grade of ore.

For open-pit mining, the first 200-ton
haulage truck with a 1,650-horsepower
unit was introduced and a 160-ton hauler
was in operation. Large horsepower gas
turbines were being tested and reportedly
gave excellent performance, but with a
50-percent increase in fuel consumption.
Gas turbines in the range of 1,000 to 1,800
horsepower were under development. To
accompany the larger size haulage trucks,
shovels of 25- to 30-cubic-yard capacity
were being ordered to keep the mining
equipment in balance. Front-end loaders
continued to make inroads on shovels, and
new models with 10- to 30-cubic-yard
buckets were expected to continue the
competition.”

Development of new mining techniques in
the interest of cost reduction includes ramp-
mining and the load-haul-dump (LHD)
method of handling materials underground.
The Creighton nickel mine of The
International Nickel Company of Canada
employs both methods in recovery of low-
grade ore. The ramp-method of mine devel-
opment allows the transfer of mechanized
equipment to various parts of the mine,
thus utilizing the high cost mechanical
equipment to the fullest extent. The LHD
method of material handling brings greater
flexibility to mining operations and was
rapidly gaining favor in Canada where

over 30 mines either underdevelopment or
in production will employ the method.®
A high degree of interest was shown in
tunneling technology. Nearly 500 engineers
attended the first Tunnel and Shaft Ex-
cavation Symposium at the University of
Minnesota, where new tunnel driving and
support methods were discussed. The
Bureau of Mines conducted a study om
the state-of-the-art of horizontal boring
technology.* Hard rock tunneling machines
and economics of machine tunneling were
reviewed.® Although most large-diameter
tunnels in the past have driven for other
industries, improved technology and eco-
nomics suggests that boring of large-
diameter tunnels for underground mines
will be widely accepted by the mining
industry.

In conventional tunnel driving, Granduc
Operating Co. (Canada) broke the world’s
record by advancing the face 585 feet
during a 6-day work week. Granduc was
in the process of driving an 11-mile tunnel
for development of its large copper mine.

1 Physical scientist, Division of Mineral Studies.

2 Engineering and Mining Journal. The Quiet
Revolution in Open-Pit Mining Tools. V. 169,
No. 9, September 1968, pp. 119-139.

Malone, V. F. Open-Pit Mining in 1968. Min.
Cong. J., v. 55, No. 2, 1969, pp. 68-74.

_ 3 Clark, J. H, Load-Haul-Dump Method Revolu-
tionizes Muck Handling Underground. Canadian
Min. J., v. 89, No. 1, January 1968, pp. 23-27.

Mamen, C. Mining Technology. Canadian Min.
J., v. 90, No. 2, February 1969, 239-243.

4+ Paone, James, William E. Bruce, and Roger
J. Morrell. Horizontal Boring Technology: A
State-Of-The-Art Study. BuMines Inf. Cire.
8392, 1968, 86 pp.

5 Muirhead, I. R., and L. G. Glossop. Hard
Rock Tunneling Machines. Inst. Min. and Met.
(London), v. 77, No. 734 (Section A), January
1968, pp. A1-A21.
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Worldwide, new mine developments and
mine expansions continued at a record
pace.’ For most mineral commodi‘ties new
production capacity continued to increase.
The big rush to build iron ore pellet plants
appeared to peak out as new high-grade
iron ore mines were under development.
Free world copper mine capacity was ex-
pected to increase 1.2 million tons of
copper by 1972. Although the phosphate
rock industry was faced with an over-
supply situation, new capacity was being
installed throughout the world. The domes-
tic potash industry continued to k?e hu.rt
with the development of new mines in
Saskatchewan, Canada. Nickel, which has
been in chronic short supply in recent
years, was developing new capacity world-
wide.

Total material handled at metal and
nonmetal mines and quarries reached a
record high tonnage, although crude ore
production was about the same as in 1967.
Copper, iron, and phosphate rock surface
mines contihued to dominate the lists of
leading producers of crude ore and total
material handled, sand and gravel plants
excepted. Increased activity in the phos-
phate rock industry doubled the number
of mines (from three to six) producing
over 10 million tons of crude ore.

The average value of principal mineral
products and byproducts increased signifi-
cantly from $2.37 per ton in 1967 to $2.96
per ton in 1968. Although iron ore and
phosphate rock, both large mineral com-
modities, decreased in average value per
ton, the price advance for a considerable
number of mineral commodities more than
offset the loss. Average value of byproducts
from metal and nonmetal mines increased
from 1967 values.

Exploration and development work in-
creased significantly for the year and was
the highest on record. A high level of
activity at uranium, copper, and tungsten
mines accounted for most of the increased
reported footage. Most of the material
handled in development work was the
result of stripping operations at copper,
iron, and phosphate rock mines.

The industrial consumption of explosives
in 1967 decreased for the first time since
1958, owing to the 6 months’ work stoppage
in the copper industry. Ammonium nitrate
was the leading explosive consumed in the
minerals industry.

Factors in selecting and applying com-
mercial explosives and blasting agents were
described in a Bureau of Mines report.”

Materials Handled.—Total quantity of
ore and waste handled at metal and non-
metal mines and quarries in the United
States reached a record high tonnage
despite work stoppages in the copper in-
dustry during the first quarter. Total crude
ore output was about the same as in 1967,
as waste material handled accounted for
the increased total. Mineral commodities
that indicated a significant gain in total
material handled compared with 1967
figures were barite, beryllium, copper, diato-
mite, phosphate rock, crushed and broken
stone, and dimension stone. Total material
handled decreased for asbestos, bauxite,
boron minerals, clays, placer gold, iron ore,
potassium salts, and sand and gravel. -Of
these mineral commodities, copper, diato-
mite, phosphate rock, crushed and broken
stone, and dimension stone indicated in-
creased output of crude ore while placer
gold, boron minerals, potassium salts, and
sand ‘and gravel indicated a decrease in
production of crude ore.

Reported material handled exceeded 100
million tons in 11 States. Arizona regained
first place from Florida in total material
handled owing to the settlement of labor
problems in the copper industry and to the
development of two large open-pit copper
mines. Minnesota was the leader for out-
put of crude ore. Twenty-eight States in-
dicated an increase in output of crude ore,
12 States indicated a decrease in output,
while eight States produced about the same
quantity as in 1967. The combined States
of Delaware and Hawaii indicated an
increase in output of crude ore. Significant
increases in crude ore handled occurred
in Arizona, Illinois, Minnesota, and Utah.

Among the 25 leading metal mines in
total material handled were 15 copper
mines, seven iron mines, two molybdenum
mines, and one uranium mine. Open-pit
mining was used at all metal mines, with
the exception of the molybdenum mine
which employs block caving for mining.

¢ Engineering and Mining Journal. Mining
Fattens Capacity at Record Rates. V. 169, No.
2, February 1968, pp. 75-110.

7 Dick, Richard A. Factors In Selecting and
Applying Commercial Explosives and Blasting
Agents. BuMines Inf. Circ. 8405, 1968, 30 pp.
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The uranium mine also employs some open
stoping in addition to its open pit. Kenne-
cott Copper Corp. regained the leadership
in' total material handled with the resump-
tion of operations in the second quarter.
The Anaconda Company and Duval Sierrita
Corp. continued stripping - operations . in
Arizona in the development of their large
open-pit copper mines. Both concerns ex-
pected to be in operation by late 1969. The
Hoyt Lake, Minn., open-pit iron ore mine
of Pickands Mather & Co. continued to be
the leading producer in output of ore as
well as being the leading iron ore mine in
terms of material handled.

Phosphate rock mines dominated the list
of the 25 leading nonmetal mines, exclud-
ing sand and gravel operations. Continuing
to head the list was the Kingsford, Fla.,
mine of International Minerals & Chemi-
cal Corp.

The Moss Landing, Calif., plant of
Kaiser Aluminum & Chemical Corp. con-
tinued to lead in output of raw materials
produced from lakes,. pounds, seas, or wells.

Magnitude of the Mining Industry.—
The number of mines reporting crude ore
production, excluding sand and gravel
plants, returned to the level of 1966 and
was nearly 1,500 more than in 1963. Of the
total 8,555 mines, 1,394 were classified as
metal mines and 7,161 nonmetal mines.
Compared with the number of mines re-
porting ore production in 1967, mineral
commodity mines that significantly in-
creased in number were as follows: Clays,
236; silver, 127; beryllium, 28; tungsten,
22; and crushed and broken stone, 22.
Mineral commodities that significantly de-
creased in the number of reporting mines
were zinc, 50; placer gold, 46; mercury,
34; and iron ore, 23. .

The number of mines producing crude
ore in excess of 10 million tons jumped
to an unprecedented total of 18. With the
return of production in the copper indus-
try, the number of metal mines returned
to 10, the same number as in 1965 and
1966. Nonmetalic mines in this category
increased to eight as increased activity in
the phosphate rock industry doubled the
number of mines in that industry from
three in 1967 to six in 1968. One boron
mineral mine joined this class despite a
drop in total output of boron minerals.

With: the short supply of silver and more
attractive price a number of mines entered
the production picture, as silver mines
increased by 127. Most of the increase
was accounted for by mines producing less
than 1,000 tons, but mines producing in the
range of 1,000 to 100, 000 tons increased
by 20.

A renewed interest in beryllium increased
the number of operating mines from five
in 1967 to 33 in 1968. All of the mines
were small with output under 10,000 tons
each. High operating costs continued to
plague placer gold mines, as the total
number of mines dropped to 96 with most
of the decrease accounted for in mines pro-
ducing 100,000 to 1 million tons.

The average value of principal mineral
products and byproducts rose significantly
from $2.37 per ton in 1967 to $2.96 per
ton in 1968. . Excluding stone and sand
and gravel mines, the average ton value
increased to $6.06. from $4.93 in the pre-
vious year. Although individual mineral
commodities registered a. mixed gain or
loss, the average ton value for metal mines
increased $0.26 and .for nonmetal mines
$0.31. When . stone and sand and gravel
mines are excluded nonmetal mines indi-
cated a decrease in value of $0.38 per ton.
Iron ore and phosphate rock, both large
volume mineral commodities, indicated a
decrease in average value which was more
than offset by price advances during the
year of other mineral commodities.

Comparison of Production From Surface
and Underground Mines.—Surface mining
accounted for 94 percent of the ore mined
and 95 percent of total material handled
in 1968. These percentages have remained
virtually constant during the past 10 years,
although a shght trend persists for in-
creased surface mining. Four mineral com-
modities, lead, manganese, potassium salts,
and sodium carbonate (natural) were
mined entirely by underground methods.
Five metal ores, beryllium, placer gold,
nickel, rare-earth metals, thorium, and
titanium (ilmenite) were mined entirely
by surface methods as were the nonmetals,
emery, garnet, boron minerals, diatomite,
feldspar, graphite, kyanite, lithium min-
erals, magnesite, marl, olivene, pumice,
sand and gravel, sodium sulfate (natural),
talc group minerals, and vermiculite.

Underground mining accounted for sub-
stantial percentage mined in five States,
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Colorado, 42 percent; New Mexico, 38
percent; Missouri, 28 percent; Kentucky,
21 percent; and Wyoming, 19 percent.
Seventeen States reported no underground
mines.

Ratio of Ore to Marketable Product.—
The ratio of ore to marketable product
varies for the various mineral commodities
depending on grade of ore and type of
valuable mineral content. The ratio for
most mineral commodities with respect to
time, indicates a rising ratio as the average
grade or ore declines. Typical examples
are in the copper industry where average
grade or ore has steadily declined over the
past years and iron ore, where new tech-
nology has allowed the recovery of iron ore
pellets from low-grade taconite deposits.
For 1968, most metal commodities indi-
cated a higher ratio of ore to marketable
products. For ' the nonmetals, about 50
percent indicated a higher ratio.

The ratio of material handled to market-
able product also varies among the various
mineral commodities and is affected mainly
by the amount of development work and
content of the valuable marketable mate-
rial. For example, two large open-pit cop-
per mines under development increased
total material handled without contributing
to the marketable product. For 1968, the
ratios for all mines were mixed with about
50 percent indicating an increase in ratio.

Exploration and Development.—Reported
footage for exploration and development
at metal and nonmetal mines increased
32 percent compared with that in 1967,
and was the highest on record. The in-
crease was mainly attributed to the high
level of activity at uranium mines. The
footage for metal mines increased 38 per-
cent with ‘copper, tungsten, and uranium
mines, indicating increased footage. Total
footage for nonmetal mines decreased 18
percent despite increased activity at as-
bestos, barite, phosphate rock, and talc
group mineral mines.

Colorado, New Mexico, Texas, Utah,
and Wyoming accounted for the major
share of total footage for exploration and
development while Arizona, Florida, and
Minnesota accounted for most of the total
material handled. Stripping was the most
important factor in movement of material
handled and during the past 3 years, in-
creased as follows: 1966, 485 million tons;

1968

1967, 569 million tons; and 1968, 593
million tons. Most of the increase was the
result of the development of large volume
mines for commodities such as copper,
iron, and phosphate rock. Noteworthy
among new mines under development were
Twin Buttes in Arizona (copper) and
Duval Sieretta (copper-molybdenum).

Explosives.—Explosive statistics for the
year of review are released too late to be
incorporated in this chapter. For 1967, the
industrial consumption of explosives de-
creased for the first time since 1958, the
decrease being attributed to the 6-month-
long copper strike. Although permissible
explosives used in the minerals industry
had remained relatively stable during the
period 1961-66, consumption in 1967 de-
creased, continuing the overall trend which
started in 1949. All of the decrease oc-
curred in coal mining as the quantity used
in metal mining was the highest since
1931 and the quantlty used in quarrying
and nonmetal mines reached a new high.
Ammonium nitrate has been the preferred
blasting agent in coal mining since it was
introduced in.1956.

In the historical explosives consumption
data presented in the 1967 chapter, am-
monium nitrate blasting agents were in-
cluded under high explosives other than
permissibles. A 5-year breakout of ammo-
nium nitrate blasting agents statistics indi-
cate that more than 50 percent of the
consumption of this explosive was in the
coal mining industry. Both coal mining
and quarrying and nonmetal mining con-
sumption indicates a steady growth rate for

_this explosive while the growth rate was

interrupted in the metal mining industry
in 1967, owing to labor problems in the
copper industry, as other metal mining
industries operated at a normal pace.

The category of high explosives other
than permissible explosives, excluding am-
monium nitrate blasting agents, indicates
a substantial increased consumption for
these explosives during the past 5 years.
The increase is probably explained by the
fact that slurries and gels are included in
the category.

Although once a prominent explosive,
black-blasting powder used in the minerals
industry continued to decrease dramatically
in the past 5 years and will probably phase
out entirely except for minor use.



Table 1.—Material handled at surface and underground mines, by commodities, in 1968

(Thousand short tons)

Surface Underground All mines
Commodity
Crude ore Waste Total Crude ore ‘Waste Total Crude ore ‘Waste Total
12,345 12,340 14,685 w w w 2,845 2,840 4,685 s
15 2,795 2,810 i e s 15 2,795 2,810 .
151,706 486,762 638,468 22,187 5,872 28,069 173,893 492 634 666,527 7 e
1,030 8,263 9,293 2,202 167 2,869 8,232 8,430 11,662
8,214 786 9,000 1 . 8,215 786 ,001
202,126 155,010 857,136 14,300 2,508 16,808 216,426 157,518 878,944
319 13 332 7,799 594 8,893 8,118 607 ,726
Manganiferous ore. 547 518 1,065 o e e 547 518 1,065
Mercury._ . _..____ 329 1,106 1,485 183 12 195 512 1,118 1,630
Molybdenum_ 4,595 16,500 21,095 16,454 61 16,515 21,049 16,561 37,610 g
Nickel - —....___ 1,218 402 3 1,218 402 1,620~10
Silver. .o _.__.____ 182 100 282 756 218 969 938 313 1,251
Titanium: Ilmenite.. 22,141 8,621 25,762 e e cmmmmece e 22,141 8,621 25,762
Tungsten...___...._ 30 61 91 504 40 544 534 10 635
Uranium . __ 2,198 84,584 86,777 8,729 1,282 5,011 5,922 36,866 41,7887
Zine. ... 214 1,146 1,360 10,968 1,761 12,719 11,182 2,897 14,079
Other 2. ... 4,669 2,868 7,587 16 oo 16 4,685 2,868 7,553
Total metals.._____..____.. 402,000 717,000 1,119,000 79,000 18,000 92,000 481,000 780,000 1,211,000
NONMETALS
Abrasives 3. _____________._______ 150 124 -274 4 .. 44 194 124 818
Asbestos___ 2,206 1,869 4,075 39 890 429 2,245 2,259 4,504
Barite........_._ 5,922 2,854 8,776 129 2,088 2,217 6,061 4,942 10,998
Boron minerals... 16,438 .. .___ 16,488 e e e 16,438 . .. 16,438 2
Clays..cocuanas 61,5687 85,446 96,983 1,235 20 1,266 62,772 85,466 98,238 77
Diatomite._ _ 1,626 7,727 9,858 il el mmeemn  meceemeeme 1,626 7,727 9,363
Feldspar. _ 1,427 296 1,728 2 7 9 1,429 803 1,782
Fluorspar.. 63 21 84 701 7 708 764 28 792
8,036 8,969 16,995 2,408 80 2,483 10,439 9,039 19,478
86! 882 1,692 18 . 18 878 832 ,710
55 66: L S, 4 569 107 66
145,402 282,177 427,579 1,236 7 1,243 146,638 282,184 428,822
................................. 16,899 145 17,044 16,899 145 17,044
3,605 330 38,8856 1 e 3,506 330 8,836
5,81 43 5,36 18,124 226 18,850 18,487 269 18,706 ol
810,480 .oceono... 810,480 .. e emmmmen 810,480 ... ... .. 810, 1480 ¢
godlum carbonate (natural).....___ 18 e 8,197 16 3,213 3,21 16 . ”
tone:
Crushed and broken._......... 777,145 63,898 841,048 88,884 266 88,6560 816,529 64,164 879,693 K o
Dimension........... [ 8,808 1,289 10,047 828 e 828 9,186 1,239 10 876

See footnotes at end of table.

e
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Table 1.—Material handled at surface and underground mines, by commodities, in 1968—Continued

(Thousand short tons)

Surface Underground All mines
Commodity -
Crude ore Waste Total Crude ore Waste Total Crude ore Waste Total
NONMETALS—Continued
Su fur:
Frasch-process mines....-..... 8,368 o oooo-- 8,868 o ecicace cccmcmceees eecoemmm—e- 8,868 _oooooeaoo 8,858
Othermines_ _____ . _ccaoae 4 .. 4 e ecccccccenn  mmcmmmmme—= 4
Tale, soapstone, and pyrophyllite... 495 321 816 507 24 531 1,002 845 1,847
Vermiculite. .. . _ oo oo-. 1,877 3,789 5,116 ... -_. [ R, 1,877 8,789 5,116
Other 4. - 10,154 2,844 12,998 5 41 116 10,229 2,885 13,114
Total nonmetals_.__.____.... 1,870,000 418,000 2,283,000 78,000 3,000 81,000 1,948,000 416,000 2,864,000
Grand total .. coocoaann. 2,272,000 1,180,000 8,402,000 157,000 16,000 178,000 2,429,000 1,146,000 3,574,000

‘W Withheld to avoid disclosing individual company data.
! Includes underground; Bureau of Mines not at liberty to publish separately.
2 Magnesium, manganese, platinum-group metals, rare-earth metals, and vanadium.

3 Emery, garnet, and tripoli.

4 Aplite, graphite, greensand marl, kyanite, lithium minerals, magnesite, olivine, sodium sulfate (natural), and wollastonite.

Table 2.—Material handled at surface and underground mines (including sand and gravel and.sténc), by States, in 1968
(Thousand short tons)

Stat Surface Underground All mines
e
Crude ore Waste Total Crude ore ‘Waste Total Crude ore ‘Waste Total
81,676 26,045 33,707 26,274 59,981
24,387, 1,916 24,878 ,916 26,294
108,184 816,472 120,671 816,921 437,592
82,72 4,257 88,577 ;269 87,836
116,493 47,814 118,394 47,882 165,776
265,497 727 ,68 1,824 5,504
16,16 840 16,164 840 6,504
176,998 244,957 176,998 244,957 421,955
45,648 28,441 ,742 ,441 70,183
15,594 15,721 17,259 16,994 33,253
101,334 6,187 104,251 ,192 110,443
4,113 1,154 56,24 1,198 56,440
44,149 11,908 46,095 11,908 58,008
26,378 1,054 29,157 ,064 80,211
30,818 2,814 88,993 2,819 41,812

99
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Louisianga - ..o . . _______ 85,702 . _______._. 85,702 4,843 . ______ 4,843 40,546 __________. 40,545
Maine.___ . - 13,136 1,137 14,273 8 oo 13,144 1,137 14,281
Maryland___._. - 26,053 3 26,556 189 15 204 26,242 518 26,760
Massachusetts. _ - 25,296 218 25,614 . e miiCos emcecee- 25,296 218 25,514
Michigan..._._. - 127,114 15,395 142,509 14,612 536 15,148 141,726 15,931 157,657
Minnesota. - 192,544 77,747 270,291 ___________ 7 7 192,544 77,654 270,298
Miss issippi - 14,508 1,604 16,112 . ememccicce cecmcama 14,508 1,604 16,112
Missouri- - - 47,384 5,428 52,812 18,318 2,514 20,832 65,702 7,942 73,644
Montana. _ - 23,393 8,177 26,570 859 16 875 24,252 3,193 27,445
Nebraska. - - 15,601 956 16,557 194 ... 194 15,795 956 16,751
Nevada._._._. - 26,883 44,362 71,235 156 23 179 27,039 44,375 71,414
New Hampshire._ - 8,287 4 8,291 . cmccime mmmmmeo- 8,287 4 8,291
New Jersey..___- - 35,818 610 36,428 158 4 162 85,976 614 36,590
New Mexico_ - 29,878 92,104 121,482 18,018 593 18,611 47,396 92,697 140,093
New York....__ - 88,820 8,430 : 94,570 8,837 103,407
North Carolina.._ - 44,084 20,916 44,094 20,916 65,010
North Dakota_ _ - 10,126 .. _______ 10,126 ___________ 10,126
1 (s - 97,691 5,725 103,288 5,725 109,013
Oklahoma_ - 21,472 6,614 22,844 12,234 85,078
Oregon._____ - 84,767 477 34,807 477 85,284
Pennsylvania___ - 81,686 15,106 89,645 16,693 106,338

Rhode Island. .. - 2,700 . ___ ,701 .. ,
South Carolina__ - 17,891 2,333 17,391 2,333 19,724
South Dakota.___ - 18,402 15,405 415 15,820
Tennessee______ - 43,191 2,898 50,953 3,598 54,551
Texas--_-_ - 93,191 2,879 93,577 2,895 96,472
Utah.._. - 46,457 72,395 49,677 72,699 122,876

Vermont._ _ - ,674 . 7,921 ,253 ,
Virginia____ - 42,775 1,946 45,139 2,621 47,760
‘Washington.__ - 46,020 62 46,658 64 46,722
West Virginia. - 12,964 1,162 15,220 1,182 16,402
Wisconsin._ ... - 56,843 540 57,761 59 58,351
Wyoming.__.._ - - 18,693 39,128 22,984 39,547 62,531
Other States 1o ..o ... 7,951 26 Ty9TT e eemcmeee e 7,95 26 7,977
Total - ecees 2,259,000 1,130,000 3,389,000 157,000 16,000 173,000 2,416,000 1,146,000 3,562,000

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 1968
(Value per ton)

Surface Underground All mines
Ore Principal Principal Principal
mineral Byproducts Total mineral Byproducts Total mineral Byproducts Total
product product product
Bauxite - - eccamcmeiecmcceecccecmm—c———— $10.05 ________ $10.05 ______ . el ceeee- $10.05 ________ $10.05
Beryllium 4.718 ... 4.78 o chiccccn eeeeoeee 4.80 ______.__ .80
80{:3)&' ..................................................... 5.29 $0.41 5.70 $7.63 $0.88 $8.51 5.60 $0.48 6.08
old:
Lode oo e ccccemm———————— 11,72 .10 11.82 12.70 2.42 15.12 12.37 1.65 14.02
Placer-. - AT . AT ol il emiao- AT s .17
Iron ore___._ - 8.51 ________ 8.51 7.11 .36 7.47 8.73 .02 3.75
Lead__..__ - .82 .19 .51 9.87 3.74 13.11 9.01 3.60 12.61
Mercury.____. ——- 26.18 .21 26.39 41.67 . __ 41.67 32.00 .13 32.13
Molybdenum __ _.._.... ——- 3.64 ________ 3.64 6.09 .27 6.36 - 5.62 .22 5.84
Platinum-group metals__ - 84 . 84 o e meeo 84 .34
Silver- . J— 4.94 1.96 6.90 41.88 9.12 51.00 34.48 7.69 42.17
Titanium: - 2.03 34 2.87 e ememmece cmee—mo= 2.03 .34 2.37
Tungsten-.__-__.__... - 6.88 ___.____ 6.83 40.48 2.79 43.27 88.60 2.64 41.24
Uranium_ _ - 28.11 03 28.14 28.09 .09 28.18 28.10 06 28.16
ZiNnC . e ——————— 20.36 7.72 28.08 10.56 38.00 13.56 10.75 3.09 13.84
Average value . o ieo_ 4.40 17 4.57 9.48 1.33 10.81 5.25 36 5.61
NONMETALS
Abrasive stone._ . . e 151.25
Asbestos_____._ - 4.60
Barite.._. - 2.56
Clays___ - 3.87
Diatomite_ - 30.65
Emery_____ - 20.28
Feldspar_ - — 6.02
Fluorspar. - 19.33
Garnet.__. —— 19.16
Graphite._ _ - 289.66
Gypsum. — 8.44
Kyanite. .. ...__ —— 9.87
Lithium minerals_ ——- 6.97
Magnesite_______ - 8.02
Mica: Flake.__ - 2.68
Olivine.._____ - 14.23
Perlite_ . __._____ - 7.21
Phosphate rock___ . —— 1.66
Potassium salts__ __ - 4.10
Pumice_...__... - 2.55
£ | A ——- 10.02
Sand and gravel .. .. oo 1.25
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1.43 2.06 1.46 ____.___ 1.46
10.32 20.06 10.62 35 10.97
86.08 ___.....  86.08 ________ _lccceen cmmmmee- 86.08 ___.____ 36.03
11.50 _.______.  11.50 s mmmmeman oo . 11.50
Tale, soapstone, and pyrophy! 5.80 7.29 6.54
Tripoli. oo 15.00 21.20 18.21
Vermiculite.__._.... 4.18 _____... 418 . el eeea- 4.18
Average value 1_ _ _____ oo . _____ 1.91 4.27 2.03 .02 2.05
Average value—metal and nonmetals ' _____.____ 2.59 7.56 2.87 .09 2.96

Average value—nonmetals (excluding nd, and
gravel)!_________ 8.556 6.24 3.84 .12 3.96

Average value—me

and gravel ' o eemmmmem e 5.85 9.29 5.79 .27 6.06

1 Including unpublished data.
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Table 9.—Shipments of bituminous coal for consumption in Towa,

by district of origin and consumer use '

(Thousand short tons)

Distriet of origin 2

Use Total
7 and 8 9 10 11 12 15 17 19 0
1964:

Electric utilities_._______ _____ _____ 1,397 1 747 174 _____
i 193 162 2 9 4 40 7
59 32 1,510 93 261 27 _____
252 194 3,039 103 1,012 241 7

1965
_____ 54 1,593 _____ 724 392 _____
207 181 124 10 2 34 7
89 47 1,672 60 272 39 ...
296 282 3,389 70 998 465 7

1966
_____ 179 1,658 _____ 731 352 _____
185 127 98 4 1 21 6
97 67 1,577 29 260 53 ____.
282 373 3,328 33 992 426 6
_____ 2256 1,950 _____ 683 369 _____
133 136 T5 cccoe oo 5 6
67 58 1,544 7 191 30 _____
200 419 3,569 7 874 404 6
..... W 2,240 _____ 666 W
112 w 56 _____ _____ w 6
56 W 1,485 29 124 W o
168 418 3,781 29 790 268 6

W_Withheld to avoid disclosing individual company confidential data; included with “Total.”
1 Data are based on voluntary reports submitted on separate distribution survey and may not agree with

data derived from mine production survey.

2 States or portion of States represented by each district are as follows: District 7 and 8—eastern Kentucky,
southwestern Virginia, southern West Virginia, and north central Tennessee; 9—western Kentucky; 10—
Illinois; 11—Indiana; 12—Iowa; 15—Kansas, Missouri, and northeastern Oklahoma; 17—western Colorado
and northeastern New Mexico; 19—Wyoming and Idaho; 20—Utah.
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Table 5.—Crude ore and total material handled at surface and underground mines,
by States, in 1968

(Percent)
Crude ore Total material Crude ore Totzl material
Surface Under- Sur- Under- Surface Under- Sur- Under-
ground face ground ground face ground
STATE
94 6 Nebraska_
100 _____ Nevada.
90 10 New Ham
97 3 New Jersey
98 2 New Mexico
58 42 New York__
100 ____. North Caroli
100 _____ North Dakota
100 _____ Ohio__.__
97 3 Oklahoma
100 _____ Oregon__._
92 8 Pennsylva
97 3 Rhode Island
98 2 South Carolin
96 4 South Dakota
90 10 ennessee
79 21 Texas_
88 12 Utah.__ 94 6 97 3
100 _____ Vermont 97 3 97 3
99 1 Virginia_ _ 95 5 94 6
100 _.___ Washingto 99 1 99 1
90 10 est Virgi 85 15 86 14
100 ..___ Wisconsin 98 2 98 2
100 _.___ 100 _____ Wyoming._ 81 19 92 8
72 28 72 28
96 4 97 3 Totaloo._. 94 6 95 5
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Table 6.—Number of domestic metal and nonmetal mines in 1968,
by commodity and magnitude of crude ore production

Total Less than 1,000 to 10,000 to 100,000 to 1,000,000 More than

Commodity number 1,000 10,000 100,000 1,000,000 to 10,000,000
of mines  tons tons tons tons 10,000,000 tons
tons

11 ... 1 6 L
33 6 2T eeeee e meeean eccaeae

128 63 11 11 17 22 4
79 70 4 2

Placer_ - 96 67 11 11
Iron ore._. - 98 3 19
Lead._ _._.__._. - 86 61 10 4
Manganese ore.. T S, 1
Mercury....... - 85 50 18 17
Molybdenum. - o8 ece e e
Silver- o ovceeao-- - 201 167 24 9
Titanium: Ilmenite. _ - SRR
gsten._________ - 4 33 4
Uranium. . - 397 133 84 56
Zine._ ... - 123 23 14 35
8 - 1
679 217 174
9 7 4
1 1 3
3 12 16
73 291 M7
3 2
39 7 14
7 T 6
4 9 27
1 1
2 8 5
1 2 2
Perlite_ . _ 4 5 3
Phosphate rock 1 3 2
Potassiumsalts. _ _ - ooococecmoooooe 10 oo e oo
- 139 24 48 41
- - 56 1 11 11
Sodium carbonate - [ S 1
Stone:
Crushed and broken._ - 4,449 226 522 1,542
Dimension____..... - 544 201 223
Sulfur:
Frasch-process mines. 20 ... 1 4 12 3
Othermines_ - ... ____._... 1 _______ 1 i eccccee emcmea-
Tale, soapstone, and pyr 62 11 27 23 1 -
Vermiculite, 5 1 1 1 1 1
‘Wollastoni 2 oo 1 )
Other 8_______ 13 - 2 4 6 1
Total nonmetals__ .. 17,161 612 1,192 2,579 2,479 291 8
Grand total ____ . . __._____ 8,555 1,291 1,409 2,753 2,727 357 18

1 Antimony. magnesium, manganiferous ore, nickel, rare-earth metals, tin, and vanadium.
2 Emery, garnet, and tripoli. )
$ 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 1968, in order of output of ore

73

Mine State Operator Commodity Mining
method
METALS
Pickands Mather & Co Open pit.
Reserve Mining Co___ Do.
Kennecott Copper Corp.- Do.
United States Steel Corp Do.
Phelps Dodge Corp._ .- _____ Do.
AnIlerican Metal Climax, Caving.
ne.
Kaiser Steel Corp- Open pit.
Pima Mining Co_.__ Do.
Cleveland Cliffs Iron Do.
Magma Copper Co- ... Caving.
Berkeley Pit. The Anaconda Compan; Open pit.
New Cornelia.. Phelps Dodge Corp...__. Do.
Republic. _ Cleveland Cliffs Iron Co..__. Do.
Butler____ Hanna Mining Co___.__ Do.
‘White Pine_ _ ‘White Pine Copper Co._ Open stopes.
Ray Pit__._ Kennecott Copper Corp...__ Open pit.
Trail Ridge_.______ E. (IJ d‘li Pont de Nemours & Dredging.
: o. Inc.
Highland_____.____ Fla_________ _____ L 1 I Do.
Mineral Park. Duval Corp.______________ Do.
Yerington_ ________ The Anaconda Company. ___ Do.
Inspiration________ i Inspiration Consolidated Do.
Copper Co.
Chino___.__.__.___ Kennecott Copper Corp___.. _____ dooooo_____ Do.
Mission_ - ____._____ i American Smelting and ~  _____ [ O I Do.
Refining Company.
Thunderbird_...__. i Oglebay Norton Co_________ Tronore.__._______ Do.
Esperanza._.._..___. Ariz________ Duval Corp_ .o Copper—. .- Do.
NONMETALS
Kingsford. . ______ Fla_._____.___ International Minerals & Do.
Chemical Corp.
Noralyn____._.____. Fla_________ _____ [ 0 Do.
Payne Creek Agrico Chemical Co________ Do.
Suwannee___ Occidental Chemical Corp._.._ Do.
Boron____.__.___._ if United States Borax & Do.
Chemical Corp.
Palmetto_____.____ Agrico Chemical Co_____.___ Do.
Sydney._.__ - American Cyanamid Co._.__ Do.
Fort Meade_ . Mobil Chemical Co_____ Do.
Bonny Lake_ - W.R. Grace & Co-__ Do.
Silver Peak.__ - Foote Mineral Co_.________ Do.
Bartow____.________ USCS Agricultura! Chemical o.
Saddle Creek._.___. Fla_________ Agrico Chemiecal Co._._.___. Do.
Clear Spring_______ Mobil Chemical Co-- Do.
Silver City._ .- COw oo Do.
Chicora_ __ i i Do.
Rockland._________ Do.
Tenoroc___________ Do.
Creek. Do.
Folkston. - Dredging.
Watson. . . Phosphate rock.__. Open pit.
Retsof . . . _ Salt_______________ Open stopes.
Shafts1___________ Potas?imm salts___. Do.
________________ 0.
Phosphate_________ Phosphate rock____ Open pit.
Gay.............. Idaho.._._.._ J.R.SimplotCo______.______ _____ doo o Do.

1 Sand 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 1968 in order of output of total materials handled

Mine State Operator Commodity Mining
method
METALS
Kennecott Copper Corp____. Copper. Open pit.
The Anaconda Company.___. -_-__ Do.
Duval Sierrita Corp- - - Do.
Pickands Mather & Co. Do.
Phelps Dodge Corp- Do.
- Reserve Mining Co Do.
- Pima Mining Co.- Do.
- Kaiser Steel Corp Do.
Morenci - Phelps Dodge Co: Do.
Lavender Pit_ - Ariz___..... __.__. do__________ Do.
Minntac.____. - United States Steel orp Do.
Ray Pit_____ - Kennecott Copper Corp. Do.
New Cornelia. - Phelps Dod, ée Corp.--- Do.
Chino_________ - Kennecott Copper Corp-- Do.
Mission_ - .oooooo- American Smelting and Do.
Refining Company.
Veteran_ ... Kennecott Co%)er Corp..... Do.
Russellvﬂle ________ United States Pipe & Do.
Foundry Co.
Questa____.___._._ Molybdenum Corporatmn of Do.
America.
TSG-1 + Dave.___ Petrotomics Co_ ______ - Open pit,
open stopes.
Mineral Park______ Ariz________ Duval Corp__ .o Open pit.
Climax____occaoooo Colo-oocoa o American Metal Climax, Caving.
United States Steel Corp- Open pit.
Duval Corp_.__o————__-- Do.
Cleveland Chﬁs Iron Co Do.
Inspiration Consolidated Do.
Copper Co.
NONMETALS
Kingsford - - ______ International Minerals & Phosphate rock____ Open pit.
Chemical Co.
Noralyn_.......... Fla_________ .40 Do.
Payne Creek - Agrico Chemlcal Co_ oo Do.
Suwannee.. . . - Occidental Chemical Co__.__ Do.
Palmetto____ - Agrico Chemical Co___—____ Do.
Sydney______ - American Cyanamid Co_____ Do.
Creek____._____ Texas Gulf Sulphur Co__ Dredging.
Bonny Lake. - W.R. Grace & Co..__. Open pit.
Fort Meade______._ Mobil Chemical Co.. Do.
Saddle Creek R Agrico Chemical Co. .. Do.
Tenoroc __________ Borden Chemical Co_ Do.
........ - J.R. Simplot Co ... ___ Do.
USCS Agricultural Chemical Do.
0.
_____ £ S PRI UU ¢ (o SRR Do.
United States Borax & Boron_.________... Do.
Chemical Corp.
J.M. Huber Corp_________._ Do.
Mobil Chemical Co. Do.
Swift & Co. - oo~ - Do.
American Cyanamid Co_.._- Do.
U.S. Phosphonc Products Do.
Freeport Kaolin Co___._.___ Clay_ oo Do.
Swift & Co_ . ___.__ Phosphate rock.___ Do.
Foote Mineral Co_._._. - Lithium__.________. Do.
American Cyanamid Co_.__. Phosphate rock. ... Do.
W.R. Grace & Co_ ... Vermiculite_.__--._ Do.

1 8and and gravel, stone, brines and materials from wells, ete, excepted.
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Table 9.—Twenty leading plants in the United States that produced nonmetallics and
other materials from lakes, ponds, seas, or wells, in order of output of raw materials

Plant Operator Commodity
Kaiser Aluminum & Chemical Corp_____ Magnesium compounds,
Northwest Magnesite Co_ ... ________._ Do.

Corp - o Do.
American Potash & Chemical Corp-_._. Boron.
Olin Mathiesen Chemical Corp__. - Salt Brine.
Dow Chemical Co_._______..__ - Bromine.
_____ do_ . __.____ - --- Salt brine.
Merck & Co. Inc________ - Magnesium compounds.
Stauffer Chemical Co.- - - Boron.
Arkansas Chemicals Inc.____ - Bromine.
Great Lakes Chemical Corp. - - ——- Do.
‘Wyandotte Chemical Corp. .- --- Salt brine.

Texas Gulf Sulphur Co______ I
The Dow Chemical Co___
Texas Gulf Sulphur Co___

Potassium salts,
Salt brine.
Frasch sulfur.

Allied Chemical Corp_.___ --- Salt brine.
Plaguemme _____ do___._________ - Do.
Grand Isle__ Freeport Sulphur Co._.... - Frasch sulfur.
Painesville____.__ Diamond Shamrock Co. - Salt brine.

Freeport Sulphur [or

Frasch sulfur.
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Table 10.—Kind of surface mining operation, by commodities
and States, in 1968

(Percent of crude ore)

Strip and Mul- Strip and Mul-
single tiple single tiple
bench bench bench  bench

COMMODITY
METALS NONMETALS—Continued
7 93
14 26
30 70
88 12
25 75
_____ 100
100 _____
84 16
100 _____
99 1
96 4
98 2
100 ____.
100 ____.
74 26
76 24
88 12
20 80

Strip and Mul- Strip and Mul-
single tiple single tiple
bench bench ' bench  bench

STATE
91 9 81 19
100 _____ 91 9
17 83 43 57
94 6 New Hampslnre_ - - 96 4
33 67 New Jersey._ - __.__ - 79 21
97 3 New Mexico- - 37 63
89 11 New York______ - 64 36
89 11 North Carolina__ 96 4
100 _____ North Dakota.__. - 100 ...
96 4 Ohio_________ - 86 14
75 25 Oklahoma _ - 96 4
41 59 Oregon._____._ - 94 6
92 8 Pennsylvania__ - 71 29
91 9 Rhode Island____ - 85 15
90 10 South Carolina. _ I 87 13
100 _.___ South Dakota_.__ —- 98 2
89 11 Tennessee____._ - 94 6
99 1 Texas_._._ . 95 5
91 9 Utah______ - 15 85
68 32 Vermont___ - 87 13
85 15 Virginia___ .- 66 34
60 40 ‘Washington___ - 98
22 78 West Virginia_ - 71 29
100 _____ ‘Wisconsin.. -- 94 6
81 19 Wyoming._ . .- 40 60




Table 11.—Ore treated or sold per unit of marketable product at surface and
underground mines in the United States, by commodities, in 1968

Surface Underground Total
Ratio of Ratio of Ratio of
Commodity . Unit of Ore Marketable units of ore Ore Marketable units of ore Ore Marketable units of ore
marketable product (thousand  product, to units of (thousand product, to units of (thousand product, to units of
short tons) units marketable short tons) units marketable short tons) units marketable
product product product
METALS
Bauxite_ ... _______.______ Thousand long tons._.___. 12,845 11,663 11.4:1 w w w 2,845 1,663 1.4:1
goﬂiper ..................... Thousand short tons_____ 151,706 939 157.7:1 22,187 203 109.6:1 173,893 1,142 149.2:1
old: :
Lode oo ___ Thousand troy ounces.... 1,030 310 3.3:1 2,202 677 3.1:1 8,282 987 8.2:1
Placer oo ooieaan oeeo do. ... - 14 37 222.0:1 1 o aeaoo- 8,215 37 222.0:1
Iron ore.___ --~ Thousand long tons_..___._ 202,126 71,832 2.9:1 14,300 8,832 1.6:1 216,426 80,664 2.7:1
Lead..... --- Thousand short tons.___. 819 . eeoo- 7,799 278 28.0:1 8,118 278 29.2:1
Mercury - - Thousand flasks_..__ 329 14 21.5: 183 : 512 28 17.2:1
Nickel - - - comcceee --- Thousand short tons 1,218 17 71.6: 1,218 17 71.6:1
Platinum-group metals --- Thousand troy ounces. 4,276 7 422.7: 4,276 7 422.7:1
Rare-earth minerals.__ --- Thousand short tons.____ 193 17 11.8: 193 17 11.8:1
Silver_ ..o ___ --- Th d troy 182 415 0.4 938 14,3878 0.1:1
Titanium: Ilmenite.__ - Thousand short tons___._ 22,141 960 23.1: 22,141 6 28.1:1
NG - o e e do . ____.________ 15 14.3:1 10,968 430 25.6:1 11,182 445 25.2:1
837 106 8.2:1 . el ceiceoen 337 106 8.2:1
2,206 117 19.0:1 39 4 9.7:1 2,245 121 18.7:1
65,922 853 7.0:1 129 73 1.8:1 6,051 926 6.6:1
16,438 1,026 24.6:1 . e mieeeo- 16,438 1,026 24.5:1
61,537 51,702 1.2:1 1,235 1,226 1.0:1 62,772 52,928 1.2:1
7 1.0:1 L aailil s 7 1.0:1
1,427 591 2.2:1 2 il ieimeee-- 1,429 591 2.2:1
63 33 2.0:1 701 226 8.8:1 64 259 8.1:1
98 19 6.1:1 L e ememeioa- 98 1 5.1:1
8,036 7,625 1.1:1 2,403 2,395 1.0:1 10,439 10,020 1.1:1
Kyanite_ ool el 514 209 2.4:1 . L. ool 514 209 2.4:1
Magnesite oo - ___... ... 472 593 1.0:1 . s ceieae- 472 593 1.0:1
Mica, flake_ . ... ... 860 82 10.6:1 18 10 1.8:1 878 92 9.6:1
Olivine. .. cccceccmccccaae ameee 84 51 1.6:1 il ieeeee eemcoe- 84 51 1.6:1
Perlite ... ...... ee mmmmn do. 555 424 1.4:1 4 4 1.0:1 59 428 1.4:1
Phosphate rock.__ .. - Thousand long tons__._._ 145,402 85,706 4.1:1 1,236 855 1.4:1 146,638 86,560 4.0:1
Potassium salts_____ - Thousand short tons..... oo_ . c_ccaooe oooooooo- 16,899 2,585 6.7:1 16,899 2,535 6.7:1
Pumice......._._ d 8,547 1.0:1 1 1.0:1 8,506 8,548 1.0:1
Salt. oo oaon - 5,239 1.0:1 13,124 12,223 1.0:1 18,4387 17,462 1.0:1
Sand and gravel ... _._...._ 810,480 1.0:1 o aeiie emeceann 810 480 810,480 1.0:1
godmm carbonate (natural)... 4.5:1 3,197 1,722 1.8:1 ,210 1,752 1.8:1
tone:
Dimension ... cccccaccce  anan. L 1 R - 8,808 5,482 1.6:1 328 42 7.8:1 9,136 5,474 1.7:1
Sulf Crushed and broken.- ... ---.. L [ Y, 777,145 768,467 1.0:1 88,884 88,090 1.0:1 816,529 806,567 1.0:1
ulfur:
Frasch_._... demcmemm——— Thousand long tons...... 8,353 6,645 B S SRR 8,358 6,645 1.1:1
Other- ool oao. O 4 ] 1.8:1 il ciicmcet cmcccmeee 4 8 1.8:1
Tale, soapstone, and
pyrophyllite 495 495 1.0:1 607 468 1.1:1 1,002 958 1.1:1
poli_._.____ - - d -- 41 41 1.0:1 44 35 1.2:1 86 76 1.1:1
Vermiculite.. .- -ooocoeoo. 1,877 290 4.7  eoee e cecccee 1,877 290 4.7:1

SAMLSNANI TVIININ FHL NI SANTIL DIDOTONHOIL

W Withheld to avoid disclosing individual company confidential data. 1Includes underground data; Bureau of Mines not at liberty to publish separately.
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Table 12. —-Materlal handled per unit of marketable product at surface and underground mines in the United States by commodities, in 1968 3

[=-]
Surface Underground Total
Ratio of Ratio of Ratio of
Unit of marketable Total units of Total units of Total units of
Commodity product material Marketable material material Marketable material material Marketable material
handled product, handled to handled product, handled to handled product, handled to
(Thousand units units of  (Thousand units units of  (Thousand units units of
short tons) marketable short tons) marketable short tons) marketable
. products products products
METALS
Bauxite. oo Thousand long tons...._. 14,685 11,663 2.8:1 W w w 4,685 1,663 2.8:1
COPPerc e Thousand short tons.___. 638,468 939 679.9:1 28,059 203 109.6:1 666,527 1,142 583.6:1
Gold:
Lodeo oo e Thousand troy ounces.... 9,293 310 30.0:1 2,369 677 3.5:1 11,662 987 8.2:1
Placer oo ooan ool L P 9,000 37 243.2:1 D 9,001 37 243.8:1
Iron ore._ Thousand long tons._____ 857,136 71,832 5.0:1 16,808 8,832 1,9.1 373,944 80,664 4.6:1
Lead_____ Thousand short tons.__._ 832 el eeoeoeoo- 8 30.2: 8,725 278 31.4:1
Mercury - Thousand flasks.__._____ 1,435 14 102.5: 9 : 1,630 28 58.2:1
Nickel . _ . ._._________ Thousand short tons_____ 1,620 17 95. 1,620 17 95.8:1 =2
Platinum-group metals The d troy o 4,276 7 610. 4,276 7 610.8:1 E
Rare-earth minerals__ Thousand short tons....._ 194 17 11. 194 17 11.4:1 i)
Silver_ . ___________ Th d 415 0. 1,251 14,378 0.1:1
Titanium: Ilmenite_ _ 960 23. 25,762 960 28.1:1 ?
inc._ . ool 15 90. 14,079 445 81.6:1 5;
Aplite 106 4.0:1 o o .. 428 106 4.0:1 e
Asbestos_ - 117 34.8:1 429 4 107.2:1 4,504 121 37.2:1
Barite 853 10.8:1 2,217 73 30.4:1 10,993 926 11.9:1 E
Boron minerals 1,026 24.5:1 . . .. 16,438 1,026 24.5:1
Clays_...._... 51,702 1.9:1 1,255 1,226 1.0:1 98,238 52,928 1.8:1 8
Emery do 1.0:1 7 7 1.0:1 o
Feldspar_ . _ . . o ... .. Thousand long tons._. 591 2.9:1 1,782 591 2.9:1 =
Fluorspar_ ... __..._.. Thousand short tons_..._ 84 33 2.5:1 792 259 3.0:1 J
arnet__ . _____ . ___.__.____ 196 19 10.8:1 196 19 10.3:1 -
GypsUM .o 16,995 7,626 2.2:1 19,478 10,020 1.9:1 ©
Kyanite. .o oo e o
Magnesite. .. .. . cocoao.. 1,699 593 2.7:1 L e edmceoe- 1,599 598 2.7:1 ©
ica, flake_ . _______________ 1,692 82 20.6:1 18 10 1.8:1 1,710 92 18.6:1
Olivine.__ ..o ... 86 51 1.7:1 L il oo 86 51 1.7:1
Perlite_ . ... - 662 424 1.6:1 4 4 1.0:1 666 428 1.5:1
Phosphate rock_ _ . _ _.___..___ Thousand long tons.. 427,579 35,705 12.0:1 1,243 855 1.5:1 428,822 36,560 11.7:1
Potassium salts_ _ _________._. Thousand short tons___ .. - _____ .. o .. oooc_o... 17,044 2,535 6.7:1 17,044 2,535 6.7:1
Pumice ... ... do 8,835 8,547 1.1:1 1 1 1.0:1 3,836 8,548 1.1:1
At o eeaaas 56 5, 1.0:1 13,350 12,223 1.1:1 18,706 17,462 1.1:1
Sand and gravel.__._________ 810,480 810,480 1.0:1 o i e 810,480 810,480 1.0:1
g:dium carbonate (natural)._._ 0.4:1 8,218 1,722 1.9:1 3,226 1,752 1.8:1
one:
Dimension_._____._..___.. _.__.. doo .. 10,047 5,432 1.8:1 7.8:1 10,375 5,474 1.9:1
e Crushed and broken__._.. _____ dooo o oo. 841, /043 768,467 1.1:1 38,650 38,090 1.0:1 879,693 806,557 1.1:1
ulfur:
Frasch_ .. _.._____ Thousand long tons..____ 8,853 6,645 1.2:1 o i ememmeema 8,358 6,645 1.2:1
Other- .o ool ... doo oo _oo_._ 4 3 1.8:1 L il ecdei-- 4 3 1.8:1
Tale, soapstone, and
pyrophyllite 816 495 1.6:1 531 463 1.1:1 1,347 958 1.4:1
Tripoli_._.____. do 67 41 1.6:1 44 35 1.2:1 111 76 1.5:1
Vermiculite___ ... _._....._ 5,116 290 17.6:1 o i e 5,116 290 17.6:1

W Withheld to avoid disclosing individual company confidential data. 1 Includes underground data; Bureau of Mines not at liberty to publish separately.



TECHNOLOGIC TRENDS IN THE MINERAL INDUSTRIES 79

Table 13.—Mining methods used in open-pit mining, by commodities, in 1968

(Percent)
Total material Total material
handled handled
Commodity Preceded Not Commodity Preceded Not
by drilling preceded by drilling preceded
and by drilling and Dby drilling
blasting and blasting and
blasting blasting
NONMETALS—Continued
93 7  Diatomite. ... __... 100
: 9 s %% i
par__
2 28 Fluorspar. 69 81
91 9 Graphite_ 100 _—_.____
_____ 100 Gy'psum- - 86 14
82 18 Kyanite....._.. 9% 5
16 84 L:thmm minerals_ 22 78
42 58 Magnesite____.__ 100 ...
100 Mica: Flake_.____ 7 93
19 78 1 Olivine. ________. 44 56
_ 100 erlite......_____ 52 48
7100 . Phosphate rock.._ 1 9
48 52 Pumiee. ... ... 100
49 51 Sand and gravel _______ . ... ... 100
16 84 Stone:
57 43 Crushed and broken....___ 93
Dimension__________ 53 47
Sulfur: Other mines 100 .-
50 50 Tale, soapstone, and
29 71 pyrophyllite 68 32
93 7 Vermiculite 56 4
11 89
21 79 Total 49 - 51

Table 14.—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
1967

Shaft and winze sinking______ 20,829 0.5 2,847 0.5 283,176 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 51.3 1,383,566 62.9 10,008,829 52.7
Percussion drilling. 4,009,081 23.8 ,665 12.7 ,289,746 22.5
Trenching._ ______ 67,483 .4 28,824 1.3 96,307 .5
Other 111,422 .6 300,993 13.6 412, 415 2.1

Total . ... 16,793,770 100.0 2,197,743 100.0 18,991,513 100.0

1968

Shaft and winze sinking______ 22,842 0.7 1,962 0.5 24,804 0.5
Raising.. _ . ____ . ______.____ 183,071 T 8,987 4 192,008 T
Drifting and crosscutting__.__ 830,816 3.5 30,393 1.6 861,209 3.4
Diamond drilling____________ 2,422,242 10.4 129,712 7.2 2,551,954 10.2
Churn drilling_ ... ______.._. 870,063 1.5 6,1! .3 376,254 1.5
Rotary drilling_____________. 16,428,468 70.8 1,043,740 57.9 17,472,208 69.9
Percussion drilling________.__ 2,635.803 11.8 10,042 22.7 8,045,845 12.1
Trenching. .. _______..... 110,541 4 11,255 .6 21,796 4
Other_ . __._..____ 182,906 T ,7 8.8 341,664 1.8

Total. ... 23,186,752 100.0 1,800,990 100.0 24,987,742 100.0




Table 15.—Exploration and development by methods and selected metals and nonmetals, in 1968

(Feet)
Shaft and Drifting Diamond Churn Rotary Percussion
Commodity winze Raising and cross- Trenching drilling drilling drilling drilling Other Total
sinking cutting
METALS

.............................. 2,000 . .___ 2T i cccce cmmcccemen 7
3,420 49,764 106,414 29,190 843,647 25,198 179,264 78,606 17,520 1,328,022
1,871 13,620 59,489 8,609 104,198 1,650 142,900 1,092 38
197 46,351 120,545 __________ 178,753 1,666 , 1,500 1,568 407,414
1,927 14,683 70,003 48,281 279,011 39,301 36,977 12,016 82,704 584,903
2 1,957 8,454 8,170 11,067 6,110 25,085 80,948 __________ 142,068
1,365 2,612 51,699 .___._____. 118,089 ____.____._ 15,622 i ccccecoo- 189,337
7,433 7,250 45,196 12,877 65,651 2,200 15,771 37,892 5,840 199,610
70 2,558 17,824 29,144 590 200 10,600 __________ 61,436
4,090 18,860 283,022 6,695 604,317 257,689 15,274,169 2,216,615 2 18,665,459
2,687 25,416 64,268 1,269 181,616 28,534 89,720 198,753 55,910 598,173
.................... 4,262 _______..__ 4,799 .7,125 618,489 2,787 19,313 656,765

22,842 188,071 830,816 110,541 2,422,242 370,068 16,428,468 ' 2,635,803 182,906 23,186,752

Asbestos_ - _ - _______.____ 520 2,218 11,885 oo oo 14,123
Barite___ 438 8,484 9,460 2,228 _________. 15,610
Clays . oo et eccicccce eemmmemano 251 620,919 152,514 779,655
Fluorspar. - 956 6,323 1,850 = 4,256 . ___..__._ 76,
Gypsum._____ 600 3,675 61,524 1 69,800
Mieca: Flake . - o oo iiil cccicn e mmmm———em 672 7
Phosphate rock _ - _ o ol e e 280,556 600 286,373
Stone.________ . ______ 1,750 6,235 46,887 386,108 121 466,619
Tale, soapstone, and pyrophyllite__ 4,673 6,407 __________. 89,974 __________ .. 13,450 __________ 65,634
Other 2 . i - 1,800 10,987 4,000 5,621 25,500
Total - ____ ... 8,937 30,393 11,255 129,712 6,191 1,043,740 410,042 158,768 1,800,990

192,008 861,209 121,796 2,551,954 876,254 17,472,208 8,045,845 841,664 24,987,742

1 Bauxite, manganese ore, nickel, platinum metals, rare-earth metals, and vanadium.
2 Boron minerals, diatomite, feldspar, perlite, pumice, salt, sulfur (Frasch), and sulfur (other).

08
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Table 16.—Exploration and development by methods and States in 1968
(Feet)

Shaft and Drifting Diamond Churn Rotary Percussion
State winze Raising and cross- Trenching drilling drilling drilling drilling
sinking cutting

Other

Total

Alabama . il edceccian meecccccee memmeoeame  cmmmmemane 751

California_ . __ ... 1,888 8,154 36,985 16,320 69,278
Colorado.- - ... 10,722 139,491 18,519 407,932

ew Jersey._
ew Mexico-
New York......

Oregon.._...

584,622

26,014
889,502
116,125

Pennsylvania___....
South Carolina
South Dakota.
Tennessee. ... - 326,390
L3 Y I 5 800 9,000 2,576,546 21,000
Utah. e 1,034,382 856,950
Vermont. _ oo il cemceoeeeo 600 1,420 8,289 e iiciee ecccmcccce secmmmeeea
Virginia . - oo oo i cmmmmeeee - 48,724 . _____.
Washington..o._ ... .. ___ 55 1,038 3,298 2,400 4,000
iseonsin. - oo ececoao. 200 oo 400 , 26,300 87,450 e aeeioeea 74,817
Wyomingeo .o ool cmeeeooooo 800 2,592 120,867 256,499 6,525,480 .__.______ 23,100 6,933,848
Total - oo 24,804 192,008 861,209 121,796 2,551,954 876,254 17,472,208 38,045,845 841,664 24,987,742

SHNILSNANI TVIININ TFHI NI SANTIL DIDOTONHDIAL
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Table 17.—Total material (ore and waste) produced by exploration and development
in the United States, by commodities and States, in 1968

(Thousand short tons)
Shaft and Drifting
winze Raising and cross- Trenching Stripping Total
sinking : cutting
COMMODITIES
.................. 18 .- 1,709 1,722
.................................... 2,795 2,795
24 59 277 50 188,099 188,509
2 25 94 1 6,693 6,815
___________________________ 2 38 40
2 50 457 .. 84,488 84,997
7 58 215 127 117 524
1 4 16 173 447 641
20 7 199 . 226
50 16 94 53 34 247
_________ 6 66 6 61 139
20 25 665 17 5,989 6,716
21 37 241 6 3
____________________________________ 519 519
149 291 2,340 436 290,995 294,211
3 1 4
5 * 85 90
1 8,386 8,387
3 1 .. 4
22 4 31
19 6,024 6,045
____________________________________ 265,126 265,126
_________ 2 183 197 21,687 22,069
11 7 27 . 137 182
Vermiculite_.________________
Other 3 it e el 4 . 291 295
Total nonmetals 2______ 13 }14 268 198 301,742 302,235
Grand total 2_______.___ 161 305 2,607 635 592,736 596,444
STATE B
Alabama._ - . . e e 508 508
Alaska__.. e mmmemmcce - L 3
Arizona.__ - 11 49 193 180,278 180,567
Arkansas__ dme mmmccmce - 18 ,669 1,687
California . - 11 15 304 430 791
Colorado. . - 28 23 366 9
Florida.___ e mmmmecccn mmmccccce e 244,957
Georgia . e mmmmmmmmm e mmmm———— 3,918
Idaho--_ - 21 39 105 218
Illinois._ _ —— 1 3 20 6,211
Indiana. .. . e ccmmeooo. 1,198
Towa_____. 4 11,912
Kansas____________________._ 8 oo ciemccen- 23
Kentucky 3 85
Michigan__ 131 15,547
Minnesota.___ 6 76,002
MissSiSsipPI - - - oo iieen meemeecn mmemmmmme mmmmmmmaa 60
Missouri- . __ 400 806
Montana_ . 7 108
Nebraska__ . e memmmeme e 151
Nevada_._._ 18 7,197
New Jersey.. 2
New Mexico. 571 14,392
New York_._.___ 30 4
North Carolina_ ... ____ oo e cmmmmmee- 19,175
U JORRN 4 4
Oregon_..___ 2 2
Pennsylvania_____ 42 47
South Carolina_______________ .. e . 269
South Dakota.__._. 87 217
Tennessee_ . ....._ 155 2,876
Texas..____. 1 169
Utah ... 79 3,186

See footnotes at end of table.
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Table 17.—Total material (ore and waste) produced by exploration and development
in the United States, by commodities and States, in 1968—Continued

(Thousand short tons)
Shaft and Drifting
winze Rising and cross- Trenching Stripping Total
sining cutting

STATE—Continued

1 L S 4
4 80 L o __ 34
4 11 1 16
_________ 4 334 340
1 8 2,762 2,785
305 2,607 635 592,736 596,444
1 Manganiferous ore and rare-earths metal.
2 Data may not'add to totals shown because of independent rounding.
3 Flake mica, pumice and salt.
Table 18.—U.S. consumption of industrial explosives
(Thousand pounds)
Black blasting
powder ’ High explosives Blasting agents iquid
N qui
Year Granular Pelltets Permis- Other than Ammonium oxygen Total
sible permissible nitrate explosives
processed and
unprocessed
502 636 76,319 422,779 953,854 1,834 1,455,924
451 495 77,406 481,451 1,103,563 2,184 1,665,551
464 372 76,040 542,318 1,260,107 5,598 1,884,900
240 223 74,527 538,968 1,343,104 13,094 1,970,156

242 182 68,770 537,997 1,287,506 10,017 1,904,714
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Table 19.—U.S. consumption of explosives in the minerals industry

(Thousand pounds)
Quarrying
Year Coal mining Metal mining and nonmetal Total
mining
PERMISSIBLE EXPLOSIVES
75,150 T4 560 75,784
75,950 117 741 76,808
73,564 79 1,520 75,163
71,091 95 1,957 ,143
65,284 161 2,238 67,683
OTHER HIGH EXPLOSIVES !
28,397 83,657 133,216 240,270
28,557 119,782 133,022 276,361
22,090 123,862 141,050 287,002
19,591 118,900 141,117 279,608
31,942 161,181 146,018 339,141
AMMONIUM -NITRATE BLASTING AGENTS
1968 e meeccccmmmm——mmmm—mmm e 404,907 168,068 186,603 759,578
1964 447,145 198,395 - 227,290 872,830
493,571 282,770 228,284 954,625
514,549 234,336 252,794 1,001,679
555,303 166,250 261,145 982,698
85 583
48 389
61 187
25 102
23 56
169 429
145 259
120 139
390 635
101 107
TOTAL EXPLOSIVES !
504,211 251,800 320,633 1,076,644
547,101 818,300 361,246 1,226,647
589,366 856,715 371,085 1,817,116
605,553 853,331 396,283 1,855,167
652,564 827,596 409,525 1,389,685

1 Excludes liquid oxygen explosives
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Statistical Summary

By Kathleen J. D’Amico !

This summary appears in Minerals Year-
book 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 sec-
tions of this chapter 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 customarily
includes for some minerals the product of

auxiliary processing operations at or near
mines.

Because of inadequacies in the statistics
available, some series deviate from the fore-
going definition. The quantities of gold,
silver, copper, lead, zinc, and tin are re-
corded on a mine basis (as the recoverable
content of ore sold or treated). The values
assigned to these quantities, however, are
based on the average selling price of re-
fined 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 industries
producing the respective commodities. No
adjustment has been made in dollar 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 2
(except fuels)
$13,623 $4,623 $2,366 $20,612
14,047 4,933 2,544 21,524
r15,088 5,176 2,708 r 22,968
r16,195 r 5,206 2,383 r 23,734
16,820 5,452 2,703 24,974
r Revised.
1 Production as ed by mine shi ts, sales, or marketable production (including consumption by
producers).

? Data may not add to total shown because of independent rounding.
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Tablé 2.—Mineral production* in the United States

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands! (thousands) thousands, (thousands)
Mineral fuels:
Asphalt and related bitumensd(native): d
Bitumi limestone an. dstone and gilsoni
srlort tons.. 1,911,664 $9,461 2,041,271 $8,438 1,866,666 $8,136 1,786,840 $8,127
Carbon dioxide, natural (estimate)..thousand cubic feet_ . 1,173,676 152 1,140,907 153 1,142,374 165 1,118,027 176
Coal: .
Bituminous and lignite 2. thousand short tons._ . 512,088 2,276,022 533,881 2,421,293 552,626 2,555,877 545,245 2,546,340
- Pennsylvania anthracite. ... ... ____ o 14,866 122,021 12,941 100,668 12,256 96,160 11,461 97,245
elium:
Crude.. thousand cubic feet-_ 8,566,734 39,848 8,654,700 41,556 . 3,697,300 42,800 3,788,400 44,700
Grade Ao .. 819,100 28,880 ,400 32, 5 1 1,015,000 29,657 1,066,400 28, 355
Natural gas. 16,039,753 2,494,542 r 17,206,628 r 2, 702 759 18,171,825 2,898,741 19,822,400 3,168,688
Natu»xial gas liq
178,526 494,854 179,248 r 520,635 187,840 . r 546,927 199,049 571,679
268,030 417,249 288,912 527,228 326,616 632,994 351,262 552,335
Peat__._._. - -short tons.__ 603,746 6,080 605,858 6,501 619,687 6,768 619,161 7,230
Petroleum (cru allon barrels.. 2,848,514 8,158,299 r 8,027,763 r 8,726,423 * 8,216,715 39,877,516 3,329,042 9,794,826
Total mineral fuels_ __ . _______________.____._______ XX 14,047,000 XX r 15,088,000 XX r 16,195,000 XX 16,820,000
Nonmetals (except fuels):
Abrasive stones ¢ short tons__ 608 $432 3,806 $515 ,701 $574 3,141 $629
........... do. 118 1275 10,162 125 928 11,056 123 18 11,102 120,690 10,406
ousand short tons-- 852 10,192 947 11,25! 11,604 '927 13,706
.......... ——- 807 64,180 866 68,20 5 74,130 1,026 79,827
-thousand pounds__ 328,115 77,259 326,498 78,883 849,757 85,391 362,452 86,787
Calcite (optical grade)_._____________________ - ®) ®) *)  ememmmmcn medeccmcce memmmmmmee i
8alcium—magnesium chloride ... ________ short tons. _ ) ©®) ® ®) 608,965 11,983 ) ()
ement: .
Portland _ thousand 376-pound barrels.. . 866,802 1,154,448 873,091 1,162,984 365,570 1,148,208 888,526 1,227,942
Masonry._____ thousand 280-pound barrels.. . 23,260 65,979 22,867 63,407 21,700 62,168 3,167 66,259
Natural and sl thousand 876-pound barrels. . 279 1,027 415 94 360 86 332
Clays.. -thousand short tons. . 55,126 204,932 56, 718 221,714 54,664 228,987 57,233 246,898
Emery. . [ short tons. _ 10,72 204 11,102 210 5 8 5 5
Feldspar --long tons__ 624,598 6,263 655 452 7,020 615,397 7,086 667,679 8,265
Fluorspar.. --short tons__ 240,932 10,889 253,068 10,841 295,643 138,164 252,411 11,656
Garnet (abras ...... do_.__. 19,3830 ,71 21,952 2,092 20,494 1,849 22,136 1,922
Gem stones (estimate) ... . .. .__.... NA ,218 NA 2,437 A 2,430 NA 2,497
Gypsum -thousand short tons_- 10,033 87,875 9,647 85,681 9,398 - 84, /383 10,018 36,776
Lime-.- e ecmceecmmceamccccmenmaa 16,794 282,939 18,057 289,588 217,985 3 240 216 18,687 249,639
ds from sea water and brine (except
Mlor metals) short tons, MgO equivalent...._____..__.__ 637,857 47,197 651,187 46,690 544,428 r 41,888 525,210 43,449
Scrap. 120,266 8,468 118,133 3,733 118,508 2,876 125,823 3,014
Sheet. _ 716,086 185 4,500 1 20,500 ® 15,000 ®)
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Perlite______ I --..short tons__ 892,884 38,852

Metals:

404,160 8,907 418,001 8,978 427,574 4,221
Phosphate rock. housand short tons._. 29,482 193,323 89,044 261,092 89,770 266,947 41,251 250,692
Potassium salts_ tons, K:0 equivalent. . 8,140 129,767 8,820 122,210 ,299 105,318 ,722 5,664
Pumice..__.._..__. -thousand short tons.. 8,371 6,550 ,218 ,766 8,446 ,18 ,530 5,570
Pyrites__._. _thousand long tons.. 878 5,0 861 7,9 872
Salt__._._______ -thousand short tons. . 36,463 229,985 88,946 251,210 41,274 72,276
Sand and gravel ... ._..___. 934,481 984,982 r 907,045 r 981,748 917,78 1,020,336
Sodium carbonate (natural). 1,787,511 40,674 r 1,726,071 0, 2,048,405 42,104
Sodium sulfate (natural)___.. ,329 11,2 ,848 10,710 699, 12,729
gtcl;?e L 818,874 1,260,715 785,692 1,240,244 19, 1,817,758
ulfur:
Frasch process mines._..._.__._ thousand long tons._ 7,251 164,654 7,721 201,292 7,682 251,670 6,645 268,146
Other mines— - ____ . ____..___________ long tons.. 2,862 11 657 5 568 3 8,125 46
Tale, soapstone, and pyrophyllite.__ --short tons. . 862,876 6,343 895,045 6,479 902,512 6,871 968,262 6,656
POl - - - o e do_.._. 71,188 381 66,168 828 70,984 877 85,534 796
Vermiculite_ . ___ ... .. ______ thousand short tons.. 249 4,460 262 4,954 25656 4,974 290 5,684
Value of items that cannot be disclosed: Aplite, brucite,
diatomite, graphite, iodine, kyanite, lithium minerals,
magnesite, greensand marl, olivine, staurolite, wollasto-
nite, and values indicated i)y footnote 5. .. _______ XX 65,028 XX 69,911 XX 55,784 XX 79,809
Total nonmetals. ... XX 4,933,000 XX 5,176,000 XX 5,206,000 XX 5,452,000
Antimony ore and concentrate
short tons, antimony content. _ 845 7) 927 ;’% 892 () 866 ;7)
Bauxite_ .. _...... thousand long tons, dried equivalent. . 1,654 g18.632 1,796 0,095 1,664 19,079 1,665 28,752
Beryllium ate short tons, gross weight.._ 7 1¢) ( [¢) V] 168 81
Copper (recoverable content of ores, ete.). - . .short tons.. 1,851,784 957,028 1,429,152 1,088,850 954,064 29,401 1,204,621 1,008,195
Gold (recoverable content of ores, ete.).____ troy ounces_. 1,705,190 59,682 1,808,420 63,119 1,584,187 55,447 1,478,292 858,088
Iron ore, usable (excluding byproduct iron sinter)
thousand long tons, gross weight.__ 84,079 801,888 90,040 864,184 82,415 817,511 81,984 836,488
Lead (recoverable content of ores, etc.)._short tons. ... . 801,147 93,959 827,368 98,964 816,931 88,741 859,156 94,903
Manganese ore (85 percent or more Mn)
short tons, gross weight._._ 29,258 (Y] 14,406 Y] 12,585 11,878 Q@
Manganiferous ore (5 to 85 percent Mn).___...._. do_.__ 882,763 ) 824,926 V] 289,160 ,590 o
Mereury. oo 76-pound flasks... 19,5682 11,176 R 9,722 28,784 11,639 28,874 15,464
Molybdenum (content of trate) .th dp d 77,810 120,801 91,670 144,827 81,596 188,604 98,245 151,000
Nickel (content of ore and concentrate)......._. short tons.. 16,188 (U] 15,086 15,287 U] 17,294 (U]
Silver (recoverable content of ores, etc.)
th troy 89,806 51,469 43,669 56,468 r 82,3845 * 50,185 32,729 70,191
Tin (content of 17 2:17-) long tons.. 47 126 97 265 (U] (V) (V)
Titanium concentrate, ilmenite
short tons, gross weight. . 948,882 18,058 868,436 17,608 882,414 18,519 960,118 19,484
Tungsten ore and concentrate
short tons, 60 percent WO; basis..._ 7,949 18,028 8,912 17,620 9,088 20,895 10,704 25,197
Uranium (recoverable t UsOs).--th d pound 19,727 157,828 19,087 152,281 20,656 166,289 24,189 182,698
Vanadium (recoverable in ore and concentmtggl
ort tons... 5,226 18,284 5,166 22,210 4,963 21,831 6,488 28,143
Zine (recoverable content of ores, ete.) ... do.... 611,158 178,284 572,558 , 549,418 151,562 529,446 42,950

See footnote at end of table.

AIVININNS TVIILSILVLS

L8



Table 2.—Mineral production® in the United States—Continued

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)

Value of items that cannot be disclosed: Cobait, colum-

bium-tantalum concentrate (1967), magnesium chloride

for magnesium metal, manganiferous residuum, plati-

num-group metals (crude), rare-earth metal concen-

trates, titanium concentrate (rutile), zirconium concen-

trate, and values indicated by footnote 7. ... ... XX $44,804 XX $46,615 XX $60,190 XX $61,0380

Total metals. - - cememmemecemaaeeeaee XX 2,544,000 XX 2,708,000 XX 2,333,000 XX 2,703,000

Grand total mineral production_ _ . ccacemaoaoaoooo XX 21,524,000 XX r 22,968,000 XX r 23,734,000 XX 24,974,000

r Revised. NA Not available. XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including
2 Includes small quantity of anthracite mined in States other than Pennsylvania.

3 Final figure; supersedes figure given in commodity section.

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

s Figure withheld to avoid disclosing individual company confidentila data; value included with “N tal items that cannot be disclosed.”

o 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 Based on average U.S. Treasury price ($35.00) Jan. 1, 1968 through Mar. 15, 1968, and the New York selling price for the remainder of the year.

by pr d 8).
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STATISTICAL SUMMARY 89

Table 3.—Minerals produced in the United States and
principal producing States in 1968

Mineral Principal producing States Other producing States
in order of quantity

Idaho, Alaska.
Va.

Mo.
Alaska, Calif., N.C., Tenn.

- ﬁhch , Tex., Ark., Calif.
Calcium-magnesium chloride... Mich., Calif.

Carbon dioxide___...__._______ N. Mex., Colo Calif., Utah.

Cement. ... _____.______._.__ Calif., Pa Tex., Mich - - - . Ala., Ariz., Ark., Colo., Fla., Ga.,
Hawan, Idaho 1., Ind. Iowa,
Kans., Ky., La., Maxne, Md.,
an Miss., Mo Mont., Nebr,

N Mex N.Y N.C., Ohio,

Okla Oreg., SC S. Dak. k., Tenn.,
U h Va., Wash w. Va., Wis.,

Clays._ - e Ga., Ohiaq, Tex.,NC ............ All other States except Alaska, R.I.

Coal__ .. w. Va Ky., Pa, IN____________ Ala., Alaska, Ark., Colo., Ind., Iowa,

Kans,, Md Mo., Mont.,N Mex.,
N. Dak Ohxo, Okla Tenn., Utah,

Va., Wash., Wyo
Pa.
S. Dak,
Ariz., Utah, N. Mex., Nev.____.__ Alaska, Calif., Colo., Idaho, Maine,
Mlch Mo., Mont Okla., Oreg.,
Pa., Tenn. ., Wash.
galif., Nev., Wash., Ariz_ . ._____ Oreg.
Feldspar._ _ N.C., Calif., Conn., Ga Ariz., Colo., Maine, N.H., N. Mex.,
S.C S. Dak Va., Wyo
Fluorspar.___...._ - I, Ky Mont., Colo....._.____ Ariz., Nev Mex Utah.
Garnet, abrasive_ . . __________ N. Y daho.
Gold_.. .. S. Dak Utah Nev., Ariz_._.___ Alaska Calif., Colo., Idaho, Mont.,
Mex Oreg o Pa Tenn., Wash.
Graphite_ . ______________._... Tex.
Gypsum.___._ ... Mich., Calif., Iowa, Tex_._..._._ Ariz., Ark., Colo., Idaho, Ind., Kans.,
La., Mont Nev. ., N. Mex., N.Y.,
Ohio, Okla.; S. Dak., Utah, Va.,
Wash Wyo
Kans., Tex., Okla., Ariz__.__..___ N. Mex.
Mich.
Minn., Mich., Calif., Wyo.___.._.__ Ala., Ariz., Colo., Ga., Idaho, Miss.,
Mo . Mont Nev. g N.J., N. Mex.,
., Pa., Tex‘, Utah, Va.
Kyanite ... _____ Va., Ga., S.C.,
Lead. ... Mo Idaho, Utah Colo- oo Alaska, Ariz., Calif., Ill.,, Kans., Ky.,
Mont., Nev., N. Mex., N.Y., Okla.,
Va., Wash Wis.
Lime. ..o Ohio, Pa., Mich.,, Mo..______._. Ala., Anz.. Ark Cale Colo Conn.,
Fla Hawaii, Idaho, . nd.,
Iowa,‘Kans , La., Md., Mass., Minn.,
Miss., Mont., Nebr Nev., N J
N. Mex N. Y Dak
Oreg., S. Dak Tenn Tex Utah
Vt., Vn., Wash Ww. Va Wm., Wyo.
Lithium________ N.C., Nev., Calif,, S. Dak.
Magnesi Nev., Wash.
Magnesium chlo: - Tex.
Magnesium compounds._ - Mich., Tex., Calif., N.JJ..______. Fla., Miss., Utah.

Manganese ore._.......
Manganiferous ore._._.._..
Manganiferous residuum. .

- N. Mex., Mont.
- %ilnn., N. Mex., Mont.

Marl, greensand._......___ -- NJ., Md.
ﬁercnry .................... Calif., Nev., Idaho, Oreg._.____. Alaska, Ariz., Tex., Wash.
ica:
Serap. oo N.C., Ala., Ga.,S.C__.____.__.... A%Z’D Cilif., Conn., N. Mex., Pa.,
. akK.
Sheet. ... ... N.C.
Molybdenum Colo., Ariz., Utah., N. Mex_____. Calif., Nev.

Naturalgas_..._.....___.... Tex., La., Okla., N. Mex________ Ala., Alaskn Ariz., Ark Calif.,
Colo Fla., Ill., Ind Ka Ky,

Mlc ,sts Mo Mont
Nebr N.Y., N. Dak Ohxo Pa,
Tenn., Utah Va., W. Va., Wyo.



90 MINERALS YEARBOOK, 1968

Table 3.—Minerals produced in the United States and
principal producing States in 1968—Continued

Mineral Principal producing States Other producing States
in order of quantity

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.

Cahf., Colo Fh.. Ga., Idaho, Iowa,

Maine , Mass., N, Mex., N.Y.,
N. Dai:., luo, Oreg., Pa., S.C.,
Vt., Was ., Wis.
Perlite. . _____ ... , Ariz., Nev., Calif . ____._ Colo., Idaho.
Petroleum._ . ____ ... ____..___ Tex La Calif., Oka_________2C Ala., Alash Ariz,, Ark., Colo., Fla.,

Ill., Ind Kans., Ky., Mlch.. Miss,,
ont Nebr., Nev., N. Mex.,

Phosphate rock. . .. _......_ Fla., Idaho, Tenn.,, N.C......... Calif., Mont., Utah Wyo.
Platinum-group metals Alaska, Calif.
Potassium salts_ . ________ N. Mex., Utah Calif., Mich_____ d.
Pumice______________ . Ariz., Cahf Oreg v Hawaii_____ Colo., Idaho, Kans., Mont., Nebr.,
Nev., N. Mex., Okla., Tex., Utah,
Wash.
Tenn.,, Pa., Colo., Ariz_ __._..___. S.C., Utah.
Calif., Ga., Fla., Colo.
La., Tex., Ohio, N.Y___._______.._ Ala,, Calif., Colo., Hawaii, Kans.,
Mlch Nev., N. Mex., N. Dak.,
Okla., Utah, Va., W. Va.
Calif., Mich., Ohio, IN__._______ All other States.
Idaho, Utah, Ariz., Mont_____.__ -Alaska, Cahf Colo., Maine, Mich.,
Mo., ev., N. Mex. ., N.Y., Okla..
Oreg., Pa., S. Dak., 'l‘enn., Wash.
Wyo., Calif.
Cnhf., Tex., Wyo.
Pa !ll‘l" Tex., Ohio.___________. All other States.
ey L€X.
Calif.
Tale soapstone, and N.Y., Calif., Vt., Tex. . ________. Ala., Ark., Ga., Md., Mont., Nev.,
pyrophyllite. N.C Oreg - Pa., Vn Wash.
Tin. Colo Alaska

Va.
. Ariz., Idaho, Utah,
ex., Wyo., Colo., Utah_____ Ariz., Dak., S. Dak., Tex.
Colo Ark., Idaho, Utah._.______ Anz., N. M
M%? e S.C Tex., Ariz.
Y., Cali
Zine. o oo e Tenn., NY Idaho, Colo....... Ariz., Calif., Ill., Kans., Ky., Maine,

Mo Mont., Nev N. J., N. Mex, -
Okln Pa., Utah, Va., Wash., Wis.




STATISTICAL SUMMARY

Table 4.—Value of mineral production in the United States,
and principal minerals produced in 1968

91

(Thousands)
Percent
State Value Rank of U.f. Principal minerals in order of value
tota!
Alabama.___________ $259,621 22 1.04 Coal, cement, stone, petroleum.
Alaska______________ 221,717 25 .89 Petroleum, sand and gravel, coal, natural gas.
Arizona.____________ 617,541 10 2.47 Copper, molybdenum, cement, sand and gravel.
Arkansas____________ 198,723 28 .80 Petroleum, natural gas, bauxite, stone.
California _ -~ 1,808,147 3 7.24 Petroleum, natural gas, sand and gravel, cement.
Colorado- ... R 59.458 17 1.44 Molybdenum, petroleum, coal, sand and gravel.
Connecticut . . 23,876 45 .10 Stone, sand and gravel, feldspar, lime.
Delaware____ o ,996 50 .01 Sand and gravel, stone, clays, gem stones.
Florida__._ — 304,623 18 1.22 Phosphate rock, stone, cement, clays.
Georgia - 178.090 29 .69 Clays, stone, cement, sand and gravel.
Hawaii 23,225 46 .09 Stone, cement, sand and gravel, pumice.
Idaho.. 114,253 32 .46 Silver, phosphate rock, zine, lead.
Illinois - 647,543 8 2.59 Coal, petroleum, stone, sand and gravel.
Indiana . 235,386 23 .94 Coal, cement, stone, petroleum.
Towa_____ 117,297 31 .47 Cement, stone, sand and gravel, gypsum.
Kansas__ 568,701 12 2.28 Petroleum, natural gas, helium, natural gas liguids.
Kentucky. - 534,863 15 2.14 Coal, stone, petroleum, natural gas.
Louisiana.___ --- 4,321,010 2 17.30 Petroleum, natural gas, natural gas liquids, sulfur.
Maine__.__.___._______ 17,810 47 .07 Cement, sand and gravel, stone, zinec.
Maryland. . _._______ 71,844 38 .29 Stone, cement, sand and gravel, coal.
Massachusetts.. . - 43,340 43 .17 Sand and gravel, stone, lime, clays.
Michigan_______ 627,075 9 2.51 Iron ore, cement, copper, sand and gravel.
Minnesota._ - 567,427 18 2.27 Iron ore, sand and gravel, stone, cement.
Mississippi- - . .._.____ 220,955 26 .88 Petroleum, natural gas, sand and gravel, clays.
Missouri. . ... —— 275,955 21 1.10 Cement, stone, lead, iron ore.
Montana. __ —— 228,131 24 .91 Petroleum, copper, sand and gravel, cement.
Nebraska . —— 74,837 37 .30 Petroleum, cement, sand and gravel, stone.
Nevada. .___ - 120,041 30 .48 Copper, gold, sand and gravel, diatomite.
New Hampshire__.____ 9,166 48 .04 Sand and gravel, stone, clays, feldspar.
New Jersey.____ 77,466 36 .31 Sand and gravel, stone, zinc, magnesium compounds.
New Mexico.. 893,775 7 3.58 Petroleum, natural gas, uranium, copper.
New York.____ 299,636 19 1.20 Cement, stone, sand and gravel, salt.
North Carolina._ 82,819 34 .33 Stone, sand and gravel, phosphate rock, cement.
North Dakota . - 98,036 33 .89 Petroleum, sand and gravel, coal, natural gas.
io_. ... - 536,898 14 2.15 Coal, stone, sand and gravel, cement.
Oklahoma 1,016,832 4 4.07 Petroleum, natural gas, natural gas liquids, stone.
Oregon_____._ 4,449 40 .26 Sand and gravel, stone, cement, nickel.
Pennsylvania_ _ o 904,044 6 3.62 Coal, cement, stone, sand and gravel.
Rhode Island..._ - 4,222 49 .02 Sand and gravel, stone, gem stones.
South Carolina_..____ 51,858 42 .21 Cement, stone, clays, sand and gravel.
South Dakota.__ 54,086 41 .22 Gold, sand and gravel, stone, cement.
Tennessee 27 .81 Stone, zine, cement, coal.
1 22.05 Petroleum, natural gas, natural gas liquids, cement.
16 1.70 Copper, petroleum, coal, molybdenum.
44 .11 Stone, asbestos, sand and gravel, tale.
20 1.18 Coal, stone, cement, sand and gravel.
35 .33 Sand and gravel, cement, stone, zinc.
5 8.67 Coal, natural gas, stone, natural gas liquids.
39 .29 Sand and gravel, stone, zinc, cement.
____________ 11 2.81 Petroleum, uranium, natural gas, sodium salts.
-~ 100.00 Petroleum, natural gas, coal, stone.




Table 5.—Mineral production?

in the United States, by States

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousan (thousands) (thousands) thousands)
ALABAMA
Cement:?
Portland - - - oo emmeemmeeeaeel thousand 876-pound barrels. . 13,766 $42,604 16,394 $49,537 15,364 $46,510 15,514 $48,147
Masonry- ---thousand 280-pound barrels. . 2,598 ,853 2,570 7,613 ,37 , 2,523 ,309
ClaYS. e e o cccccccccccecccecame—mm————————— thousand short tons.. 32,220 34,888 2,448 5,142 2,724 7,422 2,793 6,995
Coal (b]tummous) ......................... do.... 14,832 106,249 14,219 100,112 15,486 110,696 16,440 115,815
Iron ore (usable).. thousand long tons, gross weight__ 1,495 ,241 ,508 ,702 1,472 8,286 1,151 ,730
ime. o e e cmcecmcccmmmem———aa thousand short tons. . 653 7,905 699 8, 442 624 7,719 773 8,933
Natural €a8-cove o cocccaccccccccccccmcacma - million cubie feet_ . 203 26 252 248 31 280 30
Petroleum (crude) _thousand 42-gallon barrels__ 8,064 21,047 8,030 20, 878 7,348 19,500 7,635 20,385
Sand and gravel . __ __ o thousand short tons-- 6,422 7,195 7,082 7,953 ,229 ,969 8,140 9,130
StONe. - e o oo e e ccmcccecciec-mesmemmeme——mm— e 0---- 417,987 430,810 420,744 436,839 18,3871 33,346 20,643 33,847
Value of items that cannot be disclosed: Native asphalt, bauxite, slag
cement, clays (knohn 1965, bentonite 1965), scrap mica, salt, stone
li e 1965-66, di ion marble 1965-66, shell 1965,
crushed sandstone 1965-66), talc, and tripoli (1965) -ceeecccccoaan XX 9,446 XX 4,528 XX 2,974 XX 2,300
Total - oo e m——————— XX 246,264 XX 249,778 XX 251,391 XX 259,621
ALASKA
Antimony ore and concentrate .-.....-_| short tons, antimony content. . 1 $1 8 w 10 w 3 w
Barite. - cocoecccec e thousand short tons_.  _cceoci..  memooaoo w W w 91 w
Coal (bituminous). - - - oo oo do_... 893 6,095 927 $6,953 925 $7,296 750 $4,502
Copper (recoverable content of ores, etc.) ---short tons__ 32 23 w w w W w
Gold (recoverable content of cres, etc.)- troy ounces.__ 42,249 1,479 27,825 956 22,948 803 21,262 5835
Lead (recoverable content of ores, et€.) acecceooooaao oo short tons. . 9 1 4 ool e w
Natural gas- o aoo.. million cubic feet._ 7,265 1,799 11,267 2,794 14,438 3,610 17,343 4,388
Peat . oo e e e cceemm e m——ma short tons. . 1,967 16 W 1,528 12 ool ceceoee--
Petroleum (crude).. -thousand 42-gallon barrels.__ 11,128 84,073 14,358 44,007 29,126 91,164 66,204 186,695
Sand and gravel _ o _ thousand short tons. 30,266 84,467 17,457 21,793 22,870 26,248 18,013 20,366
Silver (recoverable content of ores, ete.) ... thousand troy ounces._ 8 10 9 8
Value of items that cannot be disclosed: Gem stones, mercury, platinum-
group metals, stone, tin, uranium ore (1965) and values indicated by
symbol W o e mmmmmmcmmccm—an XX 5,612 XX 6,167 XX 4,924 XX 4,923
Total e ieeimcecmcmcmecmeceam——————— XX 83,478 XX 82,683 XX 184,066 XX 221,717
ARIZONA
ASbeStOs oo oo e e cmmm e short tons. . 3,469 $441 w w w
lays. - cecemeeaae -thousand short tons_ . 3129 3164 389 3 $121 367 3§37 $347
Coal (bituminOUS) - - - - o o o e e e ccccccmeea s AOmvon cmmmmece cmmmmmmme mmmmmmme cmmmme—me 1 [ I,
Copper (recoverable content of ores, etc.) --short tons__ 708,877 497,991 739,569 535,004 501,741 888,591 526,666
Diatomite. oo oo do__.. 295 8 1,358 86 w w w
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FIUOISPAT - — - e c e cece e oo oo e eeciieos emcien cmemeeee- 10,000 280 e ccccmeoa
Gem BtONEeS . _ - e cmmmem e ———————— N. 120 NA 120 N. 150 N. 149
Gold (recoverable content of ores, etc.) —ceo oo oacono. troy ounces._ 150,431 5,265 142,528 4,988 80,844 2,830 95,999 58,769
___________________________ _--thousand short tons__ 103 540 75 89
thousand cubic feet. . 58,000 2,080 63,500 2,222 73,800 2,066 64,800 1,600
thousand long tons, gross weight._ 51 W 16 124
Lead (recoverable content of ores, etc.) oo oo e short tons_ . 5,918 1,845 5,211 1,675 4,771 1,336 1,704 450
LiMe e e e e -thousand short tons. . 204 ,543 218 ,721 186 3,142 260 4,561
Mercur, e D T e R R TR 76-pound flagks.. 158 90 363 160 W w 192 108
Molyb t of t - -thousand pounds. . 9,399 15,880 10,161 17,812 9,261 15,386 12,127 19,207
Natural gas o oo oo oo ccae million cubic feet... ,106 876 ,161 436 1,25 193 881 142
Petroleum (crude) - --thousand 42-gallon barrels. _ 97 132 370 2,924 8,188 3,870 9,606
Pumice oo oo e e thousand short tons._ 1,161 1,515 1,108 1,674 1,06 904 1,083 974
Sand and gravel... s do_... 14,918 16,621 18,730 20,448 r 18,463 r 18,409 13,981 14,423
Silver (recoverable content of ores, etc.) -thousand troy ounces-. 6,095 7,881 6,38 8,196 4,588 7,112 4,958 10,633
StONe e o e thousand short tons.. 2,474 4,171 2,271 4,091 1,910 8,491 3,298 6,239
gsten ore and trate______. short tons, 60-percent WOj3 basis__ 3 5 2 w W 1 3
Uranium (recoverable content UsOs) - ___._._._ thousand pounds.._ w W 437 3,492 83 666 295 1,923
Vanadium (recoverable in ore and concentrate).._.__._.._ short tons._ .. W 381 w 45 W w w w
Zince (recoverable content of ores, ete.) - - - _ oo oooe oo . do__.. 21,757 6,353 15,985 4,636 14,3380 8,967 5,441 1,469
Value of items that cannot be disclosed: Cement, clays (bentonite
1965-67), feldspar, scrap mica, perlite, pyrites, vermiculite (1967-68),
and values indicated by symbol W o e p. 9. ¢ 17,847 XX 12,126 XX 13,503 XX 16,253
Total . e mcmeem——————a XX 588,118 XX 622,079 XX r465,256 XX 617,541
ARKANSAS
Barite oo thousand short tons__ 249 $2,879 283 $2,266 229 $2,266 166 $3,839
Bauxite_ oo .. thousand long tons, dried equivalent. . 1,593 17,974 1,718 19,439 1,671 18,269 1,582 28,058
Bromine and bromine in pounds. - oo ______ thousand pounds. . 82,264 ,171 42,307 10,467 64,450 14,8856 95,499 20,790
ClayS o cccccec e _thousand short tons_ _ 866 1,890 3776 877 941 1,740 919 2,184
Coal (bituminous) - .« oo do___. 226 1,643 286 1,640 189 1,427 211 1,576
GeIm BLONES. o o e o e oo m—emm———————— NA 31 NA 8 NA 8 NA 30
Lime. ... -thousand short tons. . 192 2,776 207 8,00 187 2,728 206 3,058
Natural gasaceou e cciecmcacaccacaccaccccmanas million cubic feet. . 82,831 12,922 106,174 16,407 116,522 17 828 166,627 24,456
Natural gas liquids:
Natural gasoline and cycle products.- -thousand 42-gallon barrels. . 662 1,678 768 1,923 656 1,780 758 2,192
LP ga8e8 < o e do-_-_ 1,661 3,189 1,540 3,238 1,279 8,009 1,486 2,899
Petroleum (erude) . .. e ieeas LY. 25,930 68,974 23,824 68,372 21,076 56,902 19,464 58,137
Sand and gravel. - -thousand short tons.. 12,806 15,886 16,056 21,088 14,239 15,631 12,997 14,643
StONE - o o o e e e e cemem e mm e m e do__.. 21,241 26,778 19,109 24, /588 17,464 23,236 16,822 22,256
Value of items that cannot be disclosed: Abrasive st t, clays
(kaolin and fire clay 1966), gypsum, iron ore (1965), mercury (1966-67)
phosphate rock (1965-66), soapstone, tripoli, vanadium (1968), and
values indicated by symbol W _ _ _ .. XX 16,019 XX 21,989 p. 0. ¢ 19,822 XX 24,666
Total . e eeimcccecccccecan- XX 179,110 XX 190,127 XX 179,468 XX 198,723

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands (thousands) (thousands)
CALIFORNIA
Antimony ore and concentrate -short tons, antimony content_. _____._._ _________ 1 () mmmeoe ciccicn emmmmmmn oo
Asbestos. - short tons. . 74,587 $6,177 81,671 $6,945 77,091 $6,726 75,592 $6,139
Barite__ -thousand short tons_._ 4 21 15 104 10 71
Boron minerals. ... . __.__ do__._. 807 64,180 866 68,209 955 74,180 1,026 79,827
Cement. -thousand 876-pound barrels.. . 45,852 144,852 45,387 146,802 42,034 137,961 47,595 151,961
ClaYS o e thousand short tons_ . 3,207 7,226 2,984 6,708 2,609 6,087 2,755 6,630
Copper (recoverable content of ores, ete.) ... ... _____._ short tons__ 1,166 825 1,078 780 788 . 602 1,182 989
Feldspar_ - _ ... -_long tons.__ 95,976 W 100,915 W 94,769 w W w
Gem StONeS._ - e A 20 A 200 NA 200 NA 200
Gold (recoverable content of ores, etc.) .o _________ troy ounces._._ 62,885 2,201 64,764 2,267 40,570 1,420 15,682 5616
Gypsum . _ ... -thousand short tons__ 1,611 3,881 1,207 8,064 1,241 8,150 1,860 8,603
Lead (recoverable content of ores, ete.) ... __________ short tons._ 1,810 6 1,976 597 1,735 486 4,001 1,057
Lime - o e thousand short tons. . 602 11,073 552 8,764 539 8,696 568 9,301
Magnesium compounds from sea water and bitterns (partly estimated)
short tons, MgO equivalent. ___________________________________. 95,652 7,955 87,816 7,413 76,592 6,882 81,622 7,229
Mereury . oo ... 13,404 7,650 16,070 7,100 16,385 8,018 21,417 11,470
Natural gas.__. million cubic feet. . 660,384 204,059 r 689,607 r 204,059 681,080 202,290 714,893 221,077
Natural gas liquids:
Natural gasoline and cycle products-_thousand 42-gallon barrels_ . 15,614 49,850 15,110 r 48,867 14,605 r 46,620 18,403 42,963
LP gases 8,073 15,467 8,409 17,304 8,730 19,065 8,589 18,749
Peat__________ 30,905 434 29,235 384 80,014 896 w w
Perlite..__________ w w w W W W 8,806 80
Petroleum (crude)-_ 816,428 758,099 845,295 812,834 869,219 829,133 875,496 883,644
Pumice__._._.____ 676 1,744 580 1,763 866 ,867 776 ,812
alt___________ 1,638 w 1,693 w 1,782 W 1,901 w
Sand and gravel 118,310 136,227 120,692 189,157 116,125 139,212 124,655 153,360
Silver (recoverabl _thousand troy ounces. 197 254 190 246 145 224 598 1,282
Stone__.__ - -thousand short tons. _ 42,575 59,668 43,051 61,336 87,186 56,268 36,125 52,671
Sulfur ore. _ . _____ long tons_ . 360 2 5567 5 568 3 8,125 46
Tale, soapstone, and pyrophyllite.. _short tons_._ 141,074 1,725 138,340 1,847 143,466 1,945 165,396 2,075
Tin (content of concentrate) .._...__ --long tons__ W w 13 21 w W e
Zinc (recoverable content of ores, ete.) ... _______._______ short tons. . 225 66 835 97 441 122 3,525 952
Value of items that cannot be disclosed: Bromine, calcite (optical grade, .
1965-66), calcium-magnesium chloride, carbon dioxide, coal (lignite),
diatomite, iodine (1965-66), iron ore, lithium minerals, scrap mica,
molyobdenum, phosphate rock (1968), platinum group metals (crude),
potassium salts, rare-earth metal concentrates, sodium carbonates
and sulfates, tungsten concentrate, uranium (1965-66), wollastonite,
and values indicated by symbol W____________________________.__ XX 117,904 XX 141,449 XX 143,722 XX 150,914
Total - e XX 1,597,306 XX r 1,687,822 XX r1,6938,731 XX 1,808,147
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COLORADO

Carbon dioxide, natural . .. . ____.._.. thousand cubic feet. . 165,668 $26 147,292 $25 182,701 $31 200,657 $34
................. -thousand short tons . 631 1,446 599 1,315 596 1,274 616 1,222
Coal (bituminous) ... ... do.___ 4,790 24,431 5,222 26,075 5,439 25,920 5,558 26,785
Copper (recoverable content of ores, etc.) - -short tons._ 3,828 2,710 4,287 ,06 8,993 3,053 8,451 ,888
Feldspar_ __ __________________________ --long tons. . 521 891 300 2 w w
Gem BEOMeS . _ _ - o NA 80 NA 8 NA 118 NA 121
Gold (recoverable content of ores, ete.) .- .. .. ___.___ troy ounces. . 87,228 1,303 81,915 1,117 21,181 741 22,638 5 889
YPBUIM o o e e e e ecmeeme e thousand short tons. . 00 37 75 269 77 265 98 854
Iron ore (usable). ... ... _____.___ thousand long tons, gross welght._ 114 787 164 1,183 w w w
Lead (recoverable content of ores, ete.) .. ______________ short tons. _ 22,495 7,018 23,082 6,978 21,923 6,188 19,778 5,226
..................................... thousand short tons. . 118 2,074 12 2,827 118 2,028 125 2,876
%:mferoua ore (5 to 85 percent Mn)...._short tons, gross weight -~  _oco—co - oo oomccol oo 321 L
Moly denum (content of concentrate) ... ...._... thousand pounds. . 750,715 778,609 57,289 88,851 52,040 84,728 61,684 100,296
Natural gas.._ . ___________ million cubic feet. . 126,381 16,303 186,667 ,767 116,857 15,542 121,424 6,392
Natural gas liquids: )
Natural gasoline__ _________________ thousand 42-gallon barrels. . 1,290 8,034 1,415 3,565 1,284 8,215 1,289 8,248
BBBEB - o e e e e e oo mm e e e do._. 2,176 3,930 1,747 8,596 1,703 8,649 1,987 ,338
Pemt e short tons._ 81,179 236 87,111 27 21,988 20. 28,457 250
Petroleum (crude) -thousand 42-gallon barrels__ 83,611 96,512 88,492 97,462 38,906 99,003 81,937 94,215
Pumice. ol thousand short tons. . 56 134 46 104 18 105 28 234
]Pyrites ................ thousand long tons. . 30 90 w w w 23 97
Sand and gravel - ... ________ ---thousand short tons. . 20,810 22,041 22 245 28 485 21,810 22,904 23,131 26 608'
Silver (recoverable content of ores, etc.)_______thousand troy ounces._ ,051 . 2,08 2,697 ,818 .817 1,646
Stone.... . ___._ ---thousand short tons. . 4,789 8,638 7,081 11,381 ,99: ,485 2,471 5 201
Tln (content of concentrate) - __ . ... long tons. .. 32 76 44 99 31 59 33
Tungsten concentrate._ _ ... short tons, 60 percent WOs basis. 1,176 1,986 1,494 3,626 1,276 8,039 1,893 4, 418
Uranium (recoverable content UsOs) - _.________. thousand pounds. .. w w 2,661 21,205 2,587 20,299 2,706 20,009
Vanadium (recoverable in ore and concentrate) .__________ short tons_ 4,017 14,056 3,697 15,888 8,817 14,260 8,492 12,468
Zinc (recoverable content of ores, etc.) ....................... do___. 53,870 15,780 54,822 15,898 52, 1442 14,519 50,258 13,570
Value of items that t be disclosed: Beryllium trate, cement,
fluorspar, scrap mica (1967), perlite, rare—enrth metal concentrates
(1966~683 salt, and values indicated by symbol W________________ XX 85,867 XX 14,699 XX 16,834 XX 15,630
Total - e e e e e c——————————— XX 840,150 XX 862,941 XX 846,235 XX 869,468
CONNECTICUT
ClRYS. - o e e thousand short tons. . 237 $322 192 $296 191 $334 195 $325
Gem BLONeS. - - o e e mam NA 8 NA 8 NA 8 NA 8
8and and gravel. --thousand short tons_._ 9,940 9,106 9,561 8,963 8,320 8,710 8,762 9,321
Stone. oo e mcmcmccmm—————— do____ 5,871 10,444 5,618 10,482 5,097 10,141 6,383 12,729
Value of items that cannot be disclosed: Feldspar, lime, scrap mica, and
Peat (1965-66) - . oo memaa XX 1,354 XX 1,597 XX 1,426 XX 1,493
Totalo - oocecees e emmemceememeeeee—e—e—————— XX 21,284 XX 21,846 XX 20,619 XX 283,876

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) (thousands) (thousands) thousands)
DELAWARE
___________________ thousand short tons._._ 11 $11 11 $11 11 $11 12 $12
_____________________ NA 1 NA 1 NA 1 NA 1
thousand short tons. . 1,545 1,441 1,610 1,443 1,966 1,846 1,596 1,483
_________________ do-___ 180 450 210 526 210 526 200 500
_____________________________________ XX 1,908 XX 1,980 XX 2,383 XX 1,996
FLORIDA
_____________________________ thousand short tons_ - 651 $9,762 762 $11,408 756 $11,574 808 $11,699
............ o_... 101 , 185 1,966 166 2,425 125 ,0569
-million cubic feet. - 107 14 212 30 123 18 108 16
short tons. . 19,253 109 11,500 91 22,180 155 41,213 277
ud nd 42-gallon barrels... 1,46 w 1,799 w 556 w ,474 w
Phosphate rock_ - -thousand short tons.. 21,563 141,258 w w W w
Sand and gravel ..o e do---_ ,29 6,377 7,403 6,417 6,912 6,479 7,765 7,967
Stone_ ... 85,730 41,148 85,023 88,167 483,971 488,723 ¢ 86 692 4 46 563
Value of items th: sclosed: Cement, kyanite (1968), mng-
nesium compounds, natural gas liquids, rare-earth metal concentrates,
staurolite, stone (dimension limestone 1967-68), titanium concen-
trate, zirconium concentrate, and values indicated by symbol W._.__ XX 49,104 XX 287,868 XX 250,423 XX 286,042
Total . e mmc—————— XX 249,820 XX 296,447 XX 809,797 XX 804,623
GEORGIA
--thousand short tons._ W w w 140 $2,874
.............. do_._.. 4,607 $63,158 5,128 $78,685 4,953 $77,814 5,111 88,632
g tons, gross weight_._ 430 ,208 447 R 267 1, 192 1,119
................ short tons._ 18,065 16,608 380 17,158 291 w w
__________ pounds. . 2,798 (%) cedmomene cmsmmcace eeeecscses eeecemecce eeseacsmh  eceescemee
thousand short tons_. ,67 8,588 3,915 4,185 8,787 4,206 8,803 4,314
............ do-... 28,421 48,265 24,690 48,198 28,418 49,953 26,903 656,177
_________ short tons._ 44,800 8138 41,000 255 46,150 292 45,600 288
Value of items that cannot be disclosed: Bauxite, cement, feldspar,
kyanite, peat, rare-earth metal concentrates (1966-68), titanium con-
centrate, zirconium concentrate, and values indicated by symbol W__ XX 17,688 XX 19,699 XX 19,952 XX 19,686
Total. e eeccmcececeeeecce————— XX 186,220 XX 148,697 XX 168,458 XX 178,090
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HAWAII

thousand 876-pound barrels. _ 1,564 $8,297 1,749 $9,046 1,395 $7,360 1,841 $9,254
......... thousand short tons__ w w w w w w 3 4
______________ do____ 9 305 10 320 8 265 8 268
_do____ 380 624 374 716 290 562 408 724
Sand and gravel . _________________________________________ do____ 751 2,237 511 1,591 469 1,467 546 1,653
Stone. - e do____ 5,172 9,353 5,079 9,482 4,100 7,207 5,211 11,273
Value of items that cannot be disclosed: Other nonmetals and values
indicated by symbol W_________________________________________ XX 19 XX 98 XX 75 XX 49
Total - oo oo e XX 20,835 XX 21,253 XX 16,936 XX 23,225
IDAHO
Antimony ore and concentrate_..______ short tons, antimony content. .. 818 w 834 w 828 w 853 W
Clays 3 thousand short tons. . 47 $33 23 $22 19 $16 12 $14
--thousand pounds.. _...____._ _________ 1 6 e it e e
Copper (recoverable content of ores, ete.) .- ________ short tons. . 5,140 3,639 4,961 3,589 4,210 3,219 3,525 2,950
Gem 8tOnes. . - ... ___ NA 150 NA 180 NA 180 NA 200
Gold (recoverable content of ores, ete.) .o ___________ troy ounces.__ 5,078 178 5,056 177 4,838 169 3,227 5127
GypsuUm _ - _ e thousand short tons-_ oo __ oo ____ oo oo 13
Iron ore (usable) oo ... __ thousand long tons, gross weight. _ 9 84 11 w w
Lead (recoverable content of ores, ete.) ... ... _________ short tons. - 66,606 20,781 72,334 21,867 61,387 17,188 54,790 14,478
Mereury - - e ---_T6-pound flasks. . 1,119 639 1,134 501 898 439 w
Peat . short tons._ w w w w 2,040 16 w
Phosphate rock .. _ - -thousand short tons__ w w w w w 3,879 22,721
UIMNICe - o e do____ 46 79 55 107 w 135 259
Sand and gravel ... _____________________________________ do___. 12,151 13,198 7,544 6,672 11,246 11,490 8,224 9,133
Silver (recoverable content of ores, ete.) . thousand troy ounces. . 18,457 23,865 19,777 25,571 17,033 26,402 15,959 34,225
L thousand short tons_ 1,831 3,440 2,694 5,415 1,986 4,833 2.195 5.209
Tungsten concentrate_ . _..____.___ short tons, 60-percent WOs basis_ .  _________ _________ 2 1 68 175 w w
Zinc (recoverable content of ores, ete.)_ _________________ short tons. . 58,034 16,946 60,997 17,689 56,528 15,650 57,248 15,457
Value of items that cannot be disclosed: Cement, clays, (fire clay,
bentonite 1965-66, kaolin), abrasive garnet, lime, perlite, titanium
concentrate (1965-66), vanadium, and values indicated by symbol W__ XX 22,053 XX 32,991 XX 29,631 XX 9,467
Total - o oo i XX 105,085 XX 114,885 XX 109,408 XX 114,253
ILLINOIS
Cement:
Portland_________________________ thousand 876-pound barrels.... 9,358 $30,622 9,203 $28,617 9,069 $30,186 9,372 $32,475
Masonry ... ... ______ __thousand 280-pound barrels. . 615 1,907 614 1,868 591 1,861 602 2,097
Clays 3. . __....... _thousand short tons 2,169 4,601 1,894 , 991 1,881 3,799 2,827 4,813
Coal (bituminous).__.__.__ [ [ 08,483 218,972 63,5671 244,887 65,188 252,975 62,441 250,685
Fluorspar...._...- --short tons.. 159,140 ,861 176,175 8,002 210,207 9,859 188,825 ,

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
1LLINOIS--Continued
Lead (recoverable content of ores, ete.) - - - eooooceoo—oo- short tons__ 3,005 $938 2,285 $691 2,384 $668 1,467 $388
Natural gaS.cccccccocccmcccmcmeeman -million cubic feet.. 7,396 865 7,230 860 5,144 602 4,380 552
Peat. - oo e ecmmmmmmmmmmmmmmmamo short tons.__ 6,774 453 44,374 565 49,71 697 61,520 867
Petroleum (crude). __thousand 42-gallon barrels. . 63,708 186,664 r61,661 r 184,983 860,115 ©181,581 56,391 173,120
Sand and gravel - ___ oo thousand short tons.. 36,228 40,4 88,237 43,201 38,801 44,175 45,609 52,94
StONe .- - e m—— do___. 47,066 61,294 46,157 60,961 48,458 66,757 55,858 80,188
Zine (recoverable content of ores, ete.) - - _ . oo -oo-s short tons._ 18,314 5,848 15,192 4,406 20,416 5,652 18,182 4,909
Value of items that cannot be disclosed: Clay (fuller’s earth), gem
stones, lime, natural gas liquids, and tripoli_ - - oo oooo-o XX 33,020 XX 84,862 XX 87,999 XX 35,372
Total - e e e cmcccccmememammmmemmammmm——me——ee XX 593,025 XX r617,349 XX 636,801 XX 647,543
INDIANA
ADrasive stoneS .o c oo oo ccccccmmmememmm————mmmmman short tons._ 5 $15 5 $15 5 $1 $16
Cement 2_____ ... __.thousand 876-pound barrels.. 14,925 48,797 15,305 49,826 15,924 53,128 14,774 48,096
ClaYS o e mm oo thousand short tons._ 1,459 2,160 ,491 2,1 1,489 2,126 ,55 ,85
Coal (Bituminous) - -« -« o mcccmcmmmcmmmammmm e ccmmoe o do.... 15,565 59,927 17,326 67,857 18,772 78,419 18,486 71,680
Natural gas.-..-.. _-million cubic feet. . 239 56 215 51 19 46 234 55
POBE - - e o oo e ] short tons.. 53,873 511 88,111 456 42,962 441 88,763 557
Petroleum (crude) __thousand 42-galloa barrels._ 11,481 32,606 10,617 31,850 10,081 30,041 8,692 26,511
Sand and gravel _ .o thousand short tons._ - 24,867 22,220 24,992 28,542 26,265 25,588 26,774 26,160
SEONE - o o e oo e e e e mmemmmmmmmmmem—m—— e do.... 24,574 42,124 24,328 42,474 26,977 46,725 26,307 46,790
Value of items that cannot be disclosed: Cement (masonry), gypsum,
and lime (1966-68) - - - - - oo cem e m e —meememe XX 10,299 XX 11,743 XX 13,396 XX 13,166
TOtal - e e m— e XX 218,715 XX 230,010 XX 244,921 XX 235,386
IOWA
Cement:
Portland . - oo eeaaaaas thousand 876-pound barrels._ 13,6438 $46,273 14,058 $46,736 18,712 $45,894 18,900 $47,275
Masonry... _thousand 280-pound barrels... 608 1,867 633 ,890 612 , 85 624 ,986
Clay8 o e oo oo memmm e — e ————— thousand short tons 1,085 1,347 1,130 1,438 1,208 ,64 1,264 1,747
Coal (DItuminoUs) .« oo e m e mmm e o 1,043 3,694 1,025 3,783 883 8,227 876 38,289
GypsSum _ . oceceeo - ---do 1,254 5,554 1,285 5,577 1,219 5,186 1,851 5,838
Sand and gravel.. - wo-do___. 18,205 17,152 19,644 18,213 17,734 16,564 16,332 15,192
StOMe - oo i emiaemaeeoe do_... 25,891 35,468 27,729 40,081 26,138 87,912 26,150 40,397
Value of items that cannot be disclosed: Gem stones, lime, and peat._.. XX 1,428 XX 1,595 XX ,448 ,578
Total - o e cee e e acmememem—m—m—————— XX 112,783 XX 119,313 XX 118,222 XX 117,297
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KANSAS

Cement:?
......................... thousand 376-pound barrels_ - 8,801 $26,972 8,979 $27,246 8,833 $25,545 9,680 $29,898
-.-thousand 280-pound barrels._ . 404 1,178 395 ,151 ,000 383 ,177
........ thousand short tons__ 789 953 847 1,006 935 1,339 932 1,433
Coal (bituminous) - - ... do_ 1,810 6,072 1,122 5,355 1,136 5,294 1,268 6,526
Helium: Crude.. _“thousand cubic feet__ 2,551,026 29,518 2,624,200 30,951 2,719,700 32,554 2,749,700 33,600
Grade A e do____ 19,763 904 5,500 1,885 225,000 5,364 1,700 7,300
Lead (recoverable content of ores, ete.) oo short tons__ ,64 513 1 109 385 1,081 2 1,227 324
Natural gas_ ... million cubic feet. _ 793,379 105,519 847,495 114,412 871,971 116,844 835,555 115,307
Natural gas liquids:
Natural gasoline. _ _ ________________ thousand 42-gallon barrels__ 8,654 7,791 4,168 9,399 4,623 10,703 4,824 10,977
LP ga8€8._ _ e do_._. 13,986 22,322 15,813 25,902 15,835 31,923 15,748 25,827
Petroleum (crude) ... do____ 104,733 305 820 103,738 306,027 99,200 297,600 94,505 285,405
Pumice_.o....____ _thousand short tons._. w w W w 11 10
Salt O e do..___ 1,053 12,376 969 13,388 1,069 14,686 1,128 15,520
Sand and gravel. _.do____ 12,544 8,473 11,627 8,374 12,066 8,550 12,427 10,559
StoMe . e do____ 15,270 20,538 14,027 18,789 13,551 17,806 14,402 0,714
Zince (recoverable content of ores, ete.) ______.__________. short tons__ 6,508 1,900 4,769 1,383 4,765 1,319 3,012 813
Value of items that cannot be disclosed: Natural cement, gypsum, lime
(1968), salt (brine), and values indicated by symbol W___________.__ XX 2,642 XX 2,789 XX 3,152 XX 3,811
Total . e XX 553,491 XX 568,392 XX 574,068 XX 568,701
KENTUCKY
Clays 3_ _ e thousand short tons. . 1,059 $2,580 1,152 $2,277 1,195 $2,066 1,219 $1,952
Coal (bltummous) e e e do____ 85,766 324,523 93,156 363,440 100,294 396,883 101,156 395,039
Fluorspar_._______________________.__ _short tons__ 31,992 ,485 28,725 1,361 32,952 1,686 17,050 878
Lead (recoverable content of ores, ete.) - - - ____.._._. do___. 756 236 484 146 845 237 w
Natural gas oo oo oo million cubic feet__ 78,976 18,638 76,536 18,139 89,168 21,400 89,024 22,256
Petroleum (crude). _thousand 42-gallon barrels. . 19,386 55,638 18,066 51,488 15,535 45,052 14,036 41,125
Sand and gravel . _ . ______________________.___ thousand short tons__ 6,742 6,332 8,064 7,524 7,981 7,859 7,478 8,081
Silver (recoverable content of ores, ete.) --thousand troy ounces. . 2 1 1 1 1 L oo
Stone. - - il - _thousand short tons._. 26,029 34,533 22,667 31,179 24,812 85,481 30,105 43,266
Zinc (recoverable content of ores, ete.) .. ___....______ short tons_ - 5,654 1,651 6,586 1,910 6,317 1,749 w w
Value of items that cannot be disclosed: Native agphalt (1966-68),
cement, ball clay, natural gas liquids, and values indicated by symbol
W e e e e ——————— XX 20,763 XX 20,899 XX 23,291 XX 22,266
Total . e XX 466,381 XX 498,364 XX 535,705 XX 534,863
LOUISIANA
Clays.mae e oo ______.._thousand short tuns_d 909 $936 1, 005 $988 995 $1,260 863 $1 163
Lime. e mmecmccsmesccmcaceccsesasmes 842 274 758 9,891 781 0,169
Natural €88 - - o oo eememme e LIl million cubic feet.. 4,466,786 812 956 5,081, 435 929 902 5,716,867 1,057, ‘619 6,416,015 1 212 627

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
LOUISIANA—Continued
Natural gas liquids:
Natural gasoline and cycle products__thousand 42-gallon barrels.. 34,091  $102,731 37,192 $113,802 41,777  $180,212 49,928  $156,903
LP ga8€S - o o e e do_... 30,953 46,101 34,993 72,016 43,921 92,234 7,165 91,
Petroleum (crude) - - oo i ciccecaa do.... 594,853 1,841,714 674,318 2,097,129 774,527 2,419,823 817,426 2,570,641
Salt_ .. ___.._._. “thousand short tons_ - 8,126 41,812 8,736 44,189 ,b 48,483 10,90 53,85
Sand and gravel 14,298 16,405 18,216 22,504 20,312 ,442 20,411 26,504
Stone 4____________ d - 7,452 10,905 8,091 11,253 7,599 11,174 9,387 11,785
Sulfur (Frasch proce usand long tons. . 3,577 81,372 4,018 104, J472 4,233 139,739 4,074 162,664
Value of items that cannot be disclosed: Cement, gypsum, and stone
(crushed miscellaneous) - - - _ .. XX 23,350 XX 24,616 XX 28,8738 XX 23,246
TOtAl - -« o e XX 2,988,261 XX 8,430,140 XX 8,961,750 XX 4,321,010
MAINE
Clays o oo e thousand short tons._ 49 $63 45 $58 42 $54 342 3§65
Gem SEOMNeS . - - oo o e e iceeccan NA 35 NA 35 NA 35 NA 35
Peat e short tons.._ 1,275 56 1,600 60 w w w w
Sand and gravel . _ _thousand short tons__ 17,294 7,831 15,036 7,027 11,627 5,368 11,866 5,978
StONe . - - o e do. 1,100 3,409 1,092 3,622 , 2,999 1,187 3,205
Value of items that cannot be dlsclosed Cement fire clay (1968), copper
(1968), feldspar, silver (1968), zinc (1968), and values indicated by
symbol W o e XX 6,347 XX 5,932 XX 6,426 XX 8,527
Total e XX 17,741 XX 16,734 XX 14,882 XX 17,810
MARYLAND
ClaYS o oo e e iccceeeeaa thousand short tons. - 3914 3$1,088 3 856 381,084 998 $1,462 31,078 381,252
Coal (bituminous) .. - . iiioiciaas do.___ 1,210 4,389 1,222 4,367 1,805 4,548 1,447 ,318
Gem SEOMeS . . o memcaeeam NA 3 NA 3 NA 3 NA
Lime_______ _thousand short tons._ 37 481 29 386 w w W W
Natural gas. _--million cubic feet._ 408 103 696 181 621 159 864 221
Peat . - e short tons_. w w w w 4 W 5,554 94
Sand and gravel . _ -thousand short tons.__ 16,200 21,188 15,108 20,383 12,868 17,724 11,719 17,157
.................................................... do 14,553 28,432 13,868 27,229 14,479 28,581 13,344 26,606
Value of items that cannot be disclosed: Cement, clays (ball clay 1965-66,
1968, fireclay 1968), greensand marl, potassium salts, talc and soap-
stone, and values indicated by symbol W o e XX 22,311 XX 20,528 XX 20,842 XX 21,193
Total .o XX 77,995 XX 74,161 XX 72,819 XX 71,844
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MASSACHUSETTS

Clays__..__._ 181 $238 202 $260 w w 257 $314
Gem stones NA 2 NA 2 NA $2 NA 2
ime.._____._. 170 2,779 182 2,712 195 3,044 198 3,380
Sand and gravel 22,141 16,172 17,321 17,846 17,881 19,504 17,799 20,106
tone_ _.__.__._ 6,168 16,980 6,424 17,624 6,203 17,724 . 19,501
Value of items
by symbol W__________ XX 27 XX 29 XX 338 XX 37
Total____ XX 86,198 XX 88,473 XX 40,612 XX 43,340
MICHIGAN
Cement:
Portland . . thousand 876-pound barrels. . 27,565 $86,996 28,171 $87,418 29,645 $94,515 81,875 $99,158
Masonry. . -thousand 280-pound barrels._ 2,108 ,878 2,082 ,221 1,99 , 2,006 ,527
-=u--.--thousand short tons.. 2,402 2,580 2,450 2,620 2,466 2,636 2,599 2,906
short tons._ 71,749 50,798 78,449 53,133 58,458 44,692 74,805 62,607
_____________ thousand short tons._._ 1,338 5,027 1,522 5,489 1,422 5,085 1,4 5,196
thousand long tons, gross weight_ . 13,527 145,482 14,877 157,377 14,130 162,610 12,699 148,890
thousand short tons__ 1,096 18,057 1,701 20,016 1,787 21,582 1,680 19,870
Magnesium compounds from sea water and brine (except for metal)
short tons, MgO equivalent__ 319,389 26,143 842,482 28,105 309,446 26,388 266,406 25,087
Natural ga8. oo e __ million cubic feet. .. 84,558 8,674 34,120 8,598 33,589 8,296 40,480 10,160
Natural gas liquids:
Natural gasoline_ _ . __ . _________ thousand 42-gallon barrels. . 216 607 374 1,099 1,139 38,491 1,066 8,177
LP ga8e8 o o e do____ 1,817 3,815 1,898 4,385 1,414 8,444 1,384 3,432
Peat. e short tons__ 230,950 2,134 285,842 2,175 287,107 2,292 287,518 2,919
Petroleum (crude) - - -thousand 42-gallon barrels_ _ 14,728 41,091 . 40,913 13,664 89,4556 12,97 38,287
Salt . ool thousand short tons__ 4,171 36,087 4,465 38,611 4,789 42,389 4,893 44,481
Sand and gravel ... __.____ do____ 53,168 47,176 655,123 49,521 52,310 49,616 56,663 54,979
Silver (recoverable content of ores, ete.) - -thousand troy ounces._ 458 592 483 626 302 468 473 1,014
StONe o e thousand short tons_. 84,718 86,438 87,864 40,380 36,4382 89,910 87,279 41,092
Value of items that t be disclosed: Bromine, cal magnesium
chloride, gem stones, iodine, and potassium salts_ __ .. ___________ XX 53,490 XX 56,446 XX 58,039 XX 58,293
Total - e XX 565,560 XX 602,127 XX 610,204 XX 627,075
MINNESOTA
Clays 3 oo thousand short tons. . 207 $311 224 $336 228 $342 240 $359
Iron ore (usable, thousand long tons, gross weight.__ 50,873 459,290 55,133 499,388 49,457 468,623 51,275 508,814
Manganiferous or --short tons, gross weight__ 280 705 w 275,581 W 286,763 W 191,846 w
_short tons.._ 7,8 128 11,366 197 13,968 257 6,400 96
short tons.._ 37 545 27,296 89,331 28,972 41,212 33,132 44,674 36,414
.............. do.... 4,371 11,680 ,901 11,688 4,160 11,442 ,427 13,0456

See footnotes at end of table.
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Table 5.—Mineral production *

in the United States, by States—Continued

1965 1966 1967 1968
Mineral -
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) (thousands) thousands (thousands)
MINNESOTA—Continued
Value of items that cannot be disclosed: Abrasive stones, cement, fire
clay, gem stones, lime, and values indicated by symbol W.__.._ ... XX $9,060 XX $9,696 XX $9,530 XX $8,699
Total. o e meeecmemamem—me————— e —— e XX 507,760 XX 560,277 XX 523,326 XX 567,427
MISSISSIPPL
____________ thousand short tons.. 1,502 $6,997 1,727 $7,489 1,664 $7,852 1,693 $9,075
N ! million cubic feet. - 166 825 28,861 156,652 27,267 139,497 24,133 185,051 22,601
atural gas
Natural gasoline and cycle products. _thousand 42-gallon barrels.- 633 1,606 566 1,488 427 1,167 459 1,277
LP gases . oo ceccmemmcmmmm—m————— e do___. 527 976 443 987 424 1,085 518 958
Petroleum (crude) - o oo oo cmcmemamoeae do.___ 56,183 148,437 55,227 146,353 b7,147 155,726 58,708 164,396
Sand and gravel --thousand short tons-_ 8,447 8,717 12,675 13,563 14,039 15,485 11,980 12,669
Stone . - o e cmemmm— oo - 42 357 42,858 41,532 41,641 1,879 2,055 747 833
Value of items that cannot be d sed: Cement, iron ore (1965—67),
lime, magnesium compounds and stone (dlmensxon sandstone .
1966-66) - - - - - ?(X 12,082 XX 12,587 XX r 9,055 XX 9,146
Total e }ﬁx 210,083 XX 211,360 XX r216,558 XX 220,955
MISSOURI
garite_ e e mem e emmm—m————— thousand short tons. . 329 $4,219 837 $4,280 332 $; ,444 284 $4,102
ement:
Portland . -.---thousand 376-pound barrels. . 13,334 46,084 13,848 46,228 15,044 52,119 20,081 71,206
Masonry - - .thousand 280-pound barrels. . 377 ,178 38 1,075 87 1,17 406 ,312
ClAYS e e e e e e ———— e thousand short tons. . 2,226 5,439 2,829 5,989 2,806 6,220 2,433 6,158
Coal (bituminous) . - oo e do-... 8,564 14,779 8,582 14,834 3,696 15,573 8,205 13,460
Copper (recoverable ontent of ores, ete.) - —o— .o ____.__ short tons._. 2,331 1 650 3,913 2,831 8,216 2,458 ,494 ,b98
Iron ore (usable)_ .. _____.________ thousand long tons, gross weight__ 1,784 24,607 ,88 26,450 1,871 26,6738 . 23,585
Lead (recoverable conte y €6C.) oo e short tons._ 133,521 41,659 132,255 89,981 152,649 42,742 212,611 56,180
Lime_ oo - -thousand short tons.__ ,442 16,782 ,49 17, /910 W w w w
Natural gas. - oo million cubic feet__ 84 3 121 30 14 4
Petroleum (crude) _thousand 42-gallon barrels. - 73 W 97 w W w W
Sand and gravel.. ---.thousand short tons._ . 12,068 13,785 10,702 18,540 9,716 12,556 10,649 14,204
Silver (recoverabl _thousand troy ounces. . 80! 887 oeooiecn cmemceoeo 226 351 841 781
StONe e oo ——— --thousand short tons. . 86,247 58,574 85,240 53,898 86,585 53,9568 88,768 58,6522
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Zinc (recoverable content of ores, ete.) _ . _ ... ____________ short tons._ . 4,812 1,259 8,968 1,151 7,430 2,057 12,801 8,821
Value of items that cannot be disclosed sphalt, tnpoli (1965),
and values indicated by symbol W___________________ . ___________ XX 250 XX 288 XX r 16,662 XX 18,572
Total . e XX 225,568 XX 227,950 XX 237,010 XX 275,965
MONTANA
Clays 3 .. ______ 76 $98 53 $56 46 $50 30 $34
Coal (bituminous and lignite)______ do_ 864 1,05 19 1,290 871 996 519 1,214
Copper (recoverable content of ores, __short tons._ 115,489 81 766 128,061 92,639 65,483 50,063 69,480 58 151
Gem 8tONeS. _ e NA NA 109 NA 109 N. ’109
Gold (recoverable cont: JO R SUp troy ounces. . 22,772 797 25,009 875 9,786 843 13,885 5 525
Iron ore (usable).. long tons, gross weight.__ 9 12 93 10 81 12 w
Lead (recoverable short tons. . 6,981 2,178 4,409 1,333 898 251 1,870 494
Lime . o _--thousand short tons.. 159 1,512 225 2,116 143 1,765 179 2,005
Manganese ore (85 percent or more Mn short tons, gross weight.._ 28,621 W w ' w 4,649 218
Manganiferous ore (5 to 85 percent Mn) _ _ . __________.____ do____ 1,968 1,766 28 2,763 16 2,063 22
Natural gas. oo million cubic feet__ 28,105 2,305 80,686 2,547 25,866 2,173 19,313 ,757
Petroleum (crus -thousand 42-gallon barrels__ 82,778 79,624 85,880 86,273 84,959 87,543 48,460 124,488
umice_ ... ---thousand short tons_. _____.____ _________ 22 0B ecccccce ccccee-. 93 827
Sand and gravel ... _______ ... do____ 12,048 13,587 18,816 13,523 12,339 10,655 8,762 7,754
Silver (recoverab! thousand troy ounces... 5,207 6,733 5,320 6,878 2,066 3,203 2,133 4,674
Stone.o e oo thousand short tons._ 5,512 5,971 ,160 5,212 4,782 6,037 3,314 4,878
Zinc (recoverable content of ores, €tc.) - .. _____________| short tons._ _ 83,786 9,866 29,120 8,445 8,341 925 8,778 1,020
Value of items that cannot be disclosed: A ony (1966-67), barite
(1965-66), cement, clays (bentonite), fluorspar, gypsum, natural gas
liquids, peat, phosphate rock, tale, tungsten (1966-68), uranium ore
(1966), vermiculite, and values indicated by symbol W XX 22,528 XX 23,846 XX 22,314 XX 20,566
Total e XX 228,168 XX 245,268 XX 186,524 XX 228,131
NEBRASKA
............ thousand short tons__ 141 $141 153 $153 126 $142 148 $206
_____________________ NA 5 NA 5 NA 5 NA 4
-thousand short tons._. w w w W w w 28 w
.......................... million cubic feet- - 10,720 1,565 10,196 1,621 8,453 1,454 8,129 1,423
thousand 42-gallon barrels. . 186 516 219 653 186 578 153 456
BB - ool do____ 403 847 468 1,141 494 1,223 451 911
Petroleum (crude).- - - oo eeo. - 17,216 45,796 13,850 87,673 18,373 86,775 18,183 86,781
Sand and gravel .. _ _thousand short tons. . 11,993 18,697 13,539 14,179 11,739 10,878 13,013 13,175
Stone . oo e do___. 4,198 6,637 5,055 7,916 4,846 7,488 4,416 7,435
Value of items that cannot be disclosed: Cement, pumice, and values
indicated by symbol W ___ ... XX 14,622 XX 15,180 XX 12,330 XX 14,446
POt e emceieccemmcmcmctce e cm e —————— XX 88,826 XX 78,521 XX 70,868 XX 74,887

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

: 1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
- (thousands) (thousands) (thousands) (thousands)
NEVADA
Antimony ore and concentrate........- short tons, antimony content... 26 $19 68 $63 53 $35 oo cecceeea
BaArite . - - oo e e e e mmmmmmm s thousand short tons. . 91 588 139 933 154 923 216 $1,511
Copper (recoverable content of ores, ete.)o-_ oo oo short tons.. 71,832 50,503 78,720 56,946 50,771 88,815 77,218 64,623
Gem StONES - e e e e mmmm i mmmmm e mm—mmmm e NA 100 NA 10 N. 10 NA 100
Gold (recoverable content of ores, €t¢.) —cee_ oo -o troy ounces. - 229,050 8,017 866,903 12,842 434,993 15,226 817,882 512,460
GYPSUIM - - e e e o oo e e thousand short tons. . 710 2,518 594 ,02 409 1,41 552 1,534
Iron ore (usable)  cevooocmaaaaoo thousand long tons, gross weight_ . 1,141 5,330 1,000 4,931 641 2,858 569 2,917
Lead (recoverable content of ores, ete.) .. oo ____ short tons__ 2,277 710 8,581 1,088 1,500 420 863 22
MErCUrY oo e eccceccccmmmmmm e _76-pound flasks. . 8,333 1,902 8,355 1,482 4,703 2,301 4,780 2,560
Perlite - - - e e mm e short tons__ 13,780 121 w w 10,712 94 9,815 79
Petroleum (crude)__. _.thousand 42-gallon barrels__ 209 307 w 279 W 271 w
PUmMice . oo mmm——— e thousand short tons.. 68 187 55 190 1056 236 62 144
Sand and gravel ... hreemmemcccmeameesemmmmaeme———————— do_... 9,455 11,796 9,085 9,134 10,166 8,644 7,812 10,442
Silver (recoverable content of ores, ete.) . _thousand troy ounces.. 507 656 867 1,122 566 877 645 ,88
SN oo o e e mean - _thousand short tons.. 1,248 2,247 2,002 2,519 1,876 2,145 1,825 2,041
Sulfur Ore . _ o e emmedcees long tons.. 336 6 mmmmmecn  memmmc—m  mmemmee—=  ammmmmem=  mmmmemsme  cmmmema=e
Talc and s0aPStONe . - - o e cmemmmmeeeem oo short tons.__ 8,592 31 4,715 24 2,096 17 8,029 38
Tungsten ore and concentrate. _ - - - short tons, 60 percent WOj3 basis. - w w W w w 25 58
Zinc (recoverable content of ores, etc.) . - oo short tons_. 8,858 1,127 5,827 1,690 3,085 840 2,104 568
Value of items that cannot be disclosed: Brucite, cement, clays, diatomite,
fluorspar, lime, lithium minerals (1966-68), magnesite, molybdenum,
peat (19656-67), salt, uranium (1965-66), and values indicated by
SymMbol W o e ccmmmmmm————aa XX 14,142 XX 17,555 XX 15,941 XX 19,854
Tota) . oo e - XX 99,995 XX 112,637 XX 90,888 XX 120,041
NEW HAMPSHIRE
thousand short tons_ . 58 $47 51 $51 42 $42 41 $41
POUNdS.. cceccons cmccemcen cmmmmmmme mmmem—moe 16,000 W omcicee cedmceae
short toms_. oL aceoao.. 175 50 8) eeeccmce cmmm——eme
_thousand short tons. . 10,584 5,669 7,626 4,807 8,449 5,187 7,742 5,698
.................................................... do.___ 153 1,938 206 2,091 473 2,887 883 8,877
............. XX 12 X 4 XX 51 50
____________________________________________________ XX 7,665 XX 7,000 XX 8,117 XX 9,166
NEW JERSEY
ClayS ccacccccacocccccccccmcmcmcmemn————— thousand short tons. . 506 $1,388 488 $1,319 4387 $1,189 378 $1,008
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GemM BtOMNES. - - oo o e e m e NA 10 NA 10 NA 10 NA 10
Peat o e short tons._ . 40,480 431 36,312 489 48,045 542 55,786 621
Sand and gravel__ . -thousand short tons.. 17,389 28,646 17,782 29,322 18,626 29,975 20,306 38,570
O _ o e e mmcmcm e c e mcmcmmm—m— e (o JR 12,232 27,247 12,458 28,056 12,611 28,253 18,151 30,343
Zinc (recoverable content of ores, ete. ) SR short tons._ 88,297 11 106 25,287 7, 1319 26,041 7,031 25,668 6,930
Value of items that cannot be disclosed: Iron ore (1965-67), lime, mag-
nesium compounds, manganiferous residuum, greensand marl, and
titanium concentrate - . o o mccmmaes XX 11,330 XX 9,080 XX 5,747 XX 4,984
Total e XX 80,158 XX 75,595 XX 72,747 XX 77,466
NEW MEXICO
Barite. - e thousand short tons. . (%) B2 e cccccccn mmmeccmce  emmmmmeme  cmmmmmmma cmmmm———
Carbon dioxide, natural ___ .-thousand cubic feet. 833,819 62: 795,885 $58 771,516 $57 749,864 $52
) U7 PPN --thousand short tons._ 6 101 W w 46 74 66 89
Coal (bituminous) - oo do__.. 3,212 10,710 2,755 9,110 3,463 12,641 3,429 18,507
Copper (recoverable content of ores, etc.)- _short tons.__ 98,658 69,850 108,614 78,571 75,008 57,845 90,769 75,968
Feldspar_ _ _ .. sdong tons. . Lo oL eeccccen cemccmcce cmmmmmmme mmmmmeee 98 w
GeM BEOM@S - _ - o o C e e e NA 45 NA 45 NA 60 NA 59
Gold (recoverable content of ores, ete.) oo ________ troy ounces._._ 9,641 387 9,295 326 5,188 182 6,630 5260
GYPBUM o o oo --thousand short tons.. w 146 545 155 588 146 549
Helium, grade A _ . _ oo thousand cubic feet_._ 80,583 2,821 95,900 3,857 71,200 2,492 39,100 1,355
Iron ore (usable) . . - .. __________ thousand long tons, gross weight__ W w 17 113
Lead (recoverable content of ores, ete.) . _______________ short tons_ _ 3,887 1,067 1,596 482 1,827 512 1,863 860
LiMe . - oo e e ceeceeeeee thousand short tons. . 33 465 84 472 17 243 27 877
Manganese ore (35 percent or more Mn)_____ short tons, gross weight__ 5,637 156 W w W w 6,729 w
Manganiferous ore (5 to 35 percent Mn) _ _ .. o oo ___.__ do.__. 50,090 828 47,590 324 49,828 848 50,681 879
Mica: SCraP oo e e short tons__ 4,263 45 W W W W w w
Natural gas_ oo . million cubic feet. . 937,205 110,590 998,076 124,760 1,067,510 188,776 1,164,182 156,000
Natural gas liquids:
Natural gasoline and cycle products. _thousand 42-gallon barrels. . 8,536 20,824 8,065 19,736 8,050 20,730 8,868 23,104
P A8 - e o o o oo oo do-._. 18,079 25,817 19,433 81,882 21,647 40,008 28,802 84,989
Peat____.___ -short tons._ ...................................................... 446 4
Perlite . o oo oo ccc—m—aaa em 331,011 2,905 843,334 8,428 846,586 3,424 865,481 8,706
Petroleum (crude) - - o oooooooo . thousand 42-gallon barrels-_ 119,166 384,977 124,154 352,101 126,144 368,340 128,650 - 878,708
Potassium salts. _ - - -thousand short tons, K20 equivalent. . 2,848 117,771 ,958 108,653 2,883 91,098 2,289 63,406
Pumice. el thousand short tons__ 264 915 245 787 220 639 243 527
Sl o e do.... 64 572 66 716 82 1,086 w W
Sand and gravel ... ... do-_.. 11,763 12,130 15,508 13,029 14,672 14,336 12,262 12,396
Silver (recoverable content of ores, ete.) . _thousand troy ounces- - 288 3 243 3 157 244 226 482
StONe . e e iececccceeoo --thousand short tons. . 1,911 3,020 2,652 4,056 1,391 2,408 2,226 3,627
Uranium (recoverable content UsOsg) .. . __..._ thousand pounds... w w 9,840 74,721 11,202 89 6156 12,282 95,144
Vanadium (recoverable in ore and concentrate) - short tons._ w 221 b w w w w
Zine (recoverable content of ores, ete.) - oo oo eas do.. 86,460 10,646 29,296 8,496 21,880 5,919 18,686 5,045
Value of items that cannot be disclosed: Beryllium (1968), cement,
fluorspar (1967-68), molybdenum, tin (1965-66), and values indicated
by symbol W _ e ———————— XX 79,936 XX 20,828 XX 23,001 XX 23,669
TOtAl. s ceccemceneccmma—————— mmmmmemmmmmeumam———— ———— XX 806,676 XX 866,294 XX 874,108 XX 898,776

See footnotes at end of table.
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Table 5.—Mineral production® in the United States, by States—Continued
1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands) (thousands)
NEW YORK
[ 03 E 0 U thousand short tons. . 1,354 $1,717 1,464 $1,726 1,506 $1,814 1,675 $1,790
Emery_ ... short tons._ 10,720 204 11,102 210 w w W w
Gem BtONES. - - o o e mem e m e NA 10 NA 10 NA 10 NA 10
Gypsum._ __ . ____ ousand short tons__ 662 8,511 559 2,998 570 3,118 570 2,925
ad (recoverable content of ores, ete.) .. _____________ short tons. . 601 188 1,097 382 1,653 463 1,396 369
i -_thousand short tons__ W w 1,096 9,870 1,139 10,570 1,08 10,154
---_million cubic feet__ 3,340 1,029 2,699 837 ,887 1,201 ,68 ,390
______________ short tons__ 25,098 232 27,211 250 23,053 232 14,888 153
_thousand 42-gallon barrels. . 1,632 7,246 1,78 7,925 1,972 9,026 1,682 7,093
..................... thousand short tons__ 5,002 35,771 4,980 36,203 5,320 41,568 5,218 42,488
Sand and gravel___ ... do-__. 39,225 40,370 41,908 43,091 43,500 44,499 43,439 45,812
Silver (recoverable content of ores, ete.)_-_____thousand troy ounces._ 1 15 22 28 81 48 28 59
Stone.. oo _-thousand short tons__ 30,801 48,675 34,130 54,543 38,389 56,615 85,441 63,510
Zinc (recoverable content of ores, ete.) - ________________ short tons__ 69,880 20,405 78,454 21,802 70,55 19,534 66,194 17,872
Value of items that cannot be disclosed: Cement, abrasive garnet, iron
ore, tale, titanium trate, wollastonite, and values indicated
by symbol W o . XX 130,684 XX 121,482 XX 110,620 XX 106,011
Total i iiidoioaloo- XX 290,057 XX 300,807 XX 299,318 XX 299,636
NORTH CAROLINA
Barite _ .o thousand short tons._ o . _____. oo e e 1 $6 w
Clays 3 ool em ,383 $2,162 , $2,241 2,977 2,012 8,310 $2,148
Feldspar_ . _ _long tons__ 278,990 3,153 301,610 8,157 265,690 3,113 316,862 ,
(Iale_m SEOMeS . e N 1 1 NA 25 N.
ica:
SCraAD - - - o el short tons.__ 72,199 1,987 63,480 2,348 69,639 1,751 69,054 1,640
Sheet . . pounds._ 713,293 185 4,500 1 4,500 W 16,000 w
Sand and gravel. - -thousand short tons._ 10,499 10,076 11,601 11,132 10,014 9,962 10,771 11,178
Stone_..._...._.__ S m e e ccddeoeas do_.___ 418,835 480,920 422,877 436,136 24,507 41,488 24,543 42,429
Tale and pyrophyllite_____.___________________________ short tons... 109,721 556 113,366 576 109,393 513 100,030 520
Value of items that cannot be disclosed: Asbestos, cement, clay (kaolin),
lithium minerals, olivine, phosphate rock (1966-68), stone (crushed
and dimension marble 1965-66, and dimension slate 1965-66), and
values indicated by symbol W____ XX 11,329 XX 16,272 XX 18,224 XX 20,544
Total - ol XX 60,383 XX 71,878 XX 77,094 XX 82,819
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NORTH DAKOTA

Clays. o e thousand short tons. . 81 $114 76 $100 w w
Coal (lignite) - —ee 2,782 5,848 8,543 6,976 4,156 $7,967 4,487 $7,986
Gem BEOMEB_ - - o e NA 1 NA 1 NA NA
Natural gas_ - oo oo million cubic feet._ 356,652 5,704 46,585 7,547 40,462 6,636 41,023 6,769
Natural gas liquids:
Natural gasoline_ . _ ________________ thousand 42-gallon barrels. . 501 1,263 562 1,415 554 1,443 558 1,479
P gases_ . do-.-- 2,028 3,066 2,188 3,859 2,111 3,901 2,156 3,622
Petroleum (crude) o .. - 26,850 65,875 27,126 69,170 25,315 65,818 25,040 66,106
Sand and gravel___ - -thousand short tons__ 7,574 7,895 10,145 10,568 R 9,118 10 839 10,159
____________________________________________________ do_ 356 624 170 3 596 1,092 ’165 326
Value of items that cannot be disclosed: Lime, molybdenum (1965-67),
peat, salt, uranium, vanadium (1965), and values indicated by
symbol W o . iccan XX 3,408 XX 2,327 XX 1,562 XX 1,588
Total el XX 93,793 XX 102,268 XX 97,538 XX 98,036
OHIO
Cement: .
Portland _ ... thousand 876-pound barrels. - 14, 786 $47,499 15, 181 $48,740 14,726 $46,860 15,222 $49,814
Masonry.__ --thousand 280-pound barrels. - 1, 7050 8,004 2,785 946 2,78 1,063 3,15
Clays. o s thousand short tons. . 5,070 14,816 5, 089 14,522 4,670 15,185 4,750 15,216
Conl (bituminous) ... ... do_... 39,390 146,028 43,341 164,444 46,014 176,921 48,823 191,427
Gem BEONes _ . e 'NA NA NA
ime__.____ ~-thousand short tons. . 3,831 53,208 3,858 50,997 3,636 48,817 3,701 49,367
Natural gas_ ----million cubie feet. . 85,684 8, 43,133 10,223 41,315 9,957 42,673 10,540
B e e ] short tons.__ 5,352 5,214 84 7,801 100 6,506 94
Petroleum (crude).. ---thousand 42-gallon barrels. .. 12,908 87,940 10,899 82,700 9,924 81,427 11,204 35,722
ALt ool thousand short tons- - 5,026 34,816 5,138 85,785 5,407 39,549 5,713 43,172
Sand and gravel..___ do.._. 40,852 49,305 43,851 52,909 43,196 52,888 46,784 57,671
.................................................... do_... 42,263 66,969 45,002 72,900 45,458 72,534 448,057 478,830
Value of items that cannot be disclosed: Abrasive stone, gypsum,
stone (dimension limestone 1968) _ . _ . _ . _ oo oo__ XX 2,163 XX 1,998 XX 1,917 XX 1,887
Total oo cceeaas ececccnccremcea—a XX 464,252 XX 488,040 XX 498,888 XX 536,898
OKLAHOMA
th d short tons__ 794 $806 745 $754 744 $869 726 $967
........................... do.___ 974 5 520 843 4,985 823 4,70 1,089 6,401
............... —em 761 2,343 785 2,212 804 2,266 931 2,565
thousand cubic feet.. - -810,700 10,874 852,400 12,333 809,100 9,835 808,600 8,700
......... short tons.. 2,813 878 ,999 907 2,727 764 2,887 631
Natural gas - -million cubic feet.. 1,820,995 182,297 1,851,225 189,172 1,412, 952 202,052 1,890,884 197,506
Natural gas liquids:
Natural gasoline and cycle products. -thousand 42-gallon barrels. . 18,575 84,561 18,717 85,716 18,645 86,846 13,906 88,829
P gases . e cecc————— 0_.-- 21,802 82,208 28,482 44,381 28,944 49,276 25,497 89,520

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

1965

1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousan (thousands) (thousands; thousands)
OKLAHOMA—Continued
Petroleum (crude) .- ccceccccmoocmme e thousand 42-gallon barrels. . 208,441  $587,944 224,839  $654,281 230,749  $676,095 228,623  $668,202
Salt e e mm i ———— thousand short tons. . 9 65 W w 10 76 7 44
Sand and gravel. .. e dccccccmccccmaen [ 5,218 6,023 6,040 7,565 4,540 5,280 5,041 6,288
SEONE - — - o e e e m e ————————————— do.... 16,417 18,071 15,834 17,398 16,855 18,982 17,290 21,950
Zinc (recoverable content of ores, etc.) o oe oo short tons. . 12,7156 3,713 11,2387 3,259 10,670 2,954 6,921 1,869
Value of items that cannot be disclosed: Cement, clay (bentonite),
copper, lime, pumice, silver, tripoli, and values indicated by symbol W.. XX 28,953 XX 24,484 XX 28,178 XX 23,360
Total . e ccccemmmmmemmmemm———————— XX 909,256 XX 997,391 XX 1,032,126 XX 1,016,832
OREGON
ClaySam e cc e cccc e mcmemamm————————— thousand short tons. . 291 $359 861 $362 3295 3 $295 3213 3 $284
Diatomite . - oo cemmmcmmm—m————————— short tons__ w w w 108 2 120 w
Gem SEONES.- -« - v e eeee e mmmmmmmmmmmmmmmmmmm——————— NA 750 NA 750 NA 750 NA 750
Gold (recoverable content of ores, etc.) - - eccomono oo troy ounces... 499 17 281 10 186 7 23 51
Lime - oo eeeeeem thousand short tons._. 98 1,853 116 2,283 99 2,069 120 2,407
Mercury . . oo -.---76-pound flasks. . 1,364 779 700 309 943 461 938 502
Nickel (content of ore and concentrate)...oe.-acooocoo--- short tons. .. 16,188 w 15,036 \\ 15,287 w 17,294 w
AL - o e e e e e e e e e e cmemmmmmmmmemmmmmm——————— A0-s  ccmcccmce cmmmme——— 900 17 w 360 11
Perlite o o oo e e e e ———————————————— O oon mmemcee e W w 8 (®) mmmmmen cmmmaeeee
Pumice_ _ ... _thousand short tons.. 657 1,181 714 1,256 834 1,195 725 977
Sand and gravel. ... e do_... 21,800 32,849 35,827 34,986 19,630 25,250 18,260 21,457
Silver (recoverable content of ores, etc.) - - -....thousand troy ounces. - 6 (8) (6)
StONe e em -..--thousand short tons._._ 21,212 27,301 33,288 48,335 138,201 20,256 14,812 21,168
Tale and 80apPStONe - _ - oo cceacamc e Short tonsS_. _cccccman  ccdccmcen ccmemmme cmmmmeeie w
Value of items that cannot be disclosed: Cement, clay (fire clay 1967-68),
copper (1965-66, 1968), iron ore (pigment material 19656-66), lead
(1965, 1968), zinc (1965), and values indicated by symbol W___._._. XX 17,866 XX 19,176 XX 16,285 XX 16,890
Total . oS e e e mmammmmmmm—m——— e XX 82,966 XX 107,484 XX 66,560 XX 64,449
PENNSYLVANIA
Cement
Portland . thousand 876-pound barrels. . 40,1583  $116,926 40,004  $114,8567 40,197  $114,692 43,018  $123,176
Masonry - - -thousand 280-pound barrels. . 3,006 7,991 2,960 7,860 2,929 7,948 8,151 8,706
81:!){5 8 thousand short tons. . 3,394 17,697 8,298 17,033 2,994 16,708 8,084 17,679
oal:
Anthracite oo oo e eemmm————— do.._. 14,866 122,021 12,941 100,663 12,256 96,160 11,461 97,245
Bituminous - - oo o oo oo ceccmcccm———— do-... 80,308 407,267 81,443 425,168 79,412 419,345 76,200 408,982
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Copper (recoverable content of ores, ete.) ... ____________ short tons.. 4,354 8,083 3,178 2,299 4,401 8,365 4,850 4,059
Gem BHONeB. e NA 4 N. 4 NA NA
..... --thousand short tons. _ 1,568 22,496 1,585 22,816 1,719 24,715 1,702 24,272
.......................... millien cubie feet. - 84,461 22,551 90,914 25,820 89,966 25,28 87,987 24,460
24 55 76 186 28 s 27 73
...................... o S, 40 109 44 121 42 114 37 95
_________________ short tons. . 45,600 527 52,912 562 39,505 437 35,806 385
Petroleum (crude) -thousand 42-gallon barrels.. . 4,922 21,263 4,337 19,300 4,887 19,701 4,160 18,698
Sand and gravel . . _ . _____________._ thousand short tons._ 18,502 29,606 17,567 29,562 17,479 29,614 18,101 81,076
............... do_.__. 56,806 99,627 59,088 99,233 60,155 103,157 62,812 108,151
Zinc (recoverable content of ores, etc. short tons__ 27,635 8,014 28,080 8,143 85,067 9,468 30,382 8,
Value of items that cannot be disclosed: Clays (kaolin), cobalt, gold,
iron ore, scrap mica, pyrites, pyrophyllite, silver, and tripoli_ _______ XX 84,587 XX 80,281 XX 27,718 XX 28,780
Total e XX 913,823 XX 903,408 XX 898,398 XX 904,044
RHODE ISLAND
Sand and gravel _ _ _ ... thousand short tons. . 1,681 $1,811 2,276 $2,212 2,334 $2,416 2,291 $2,546
Stome. . .o do__.._ 437 1,119 535 1,734 481 1,618 w w
Value of items that cannot be disclosed: Other nonmetals and values
indicated by symbol W .. .. XX 1 XX 1 XX 1 XX 1,676
Total . o e XX 2,981 XX 3,947 XX 4,035 XX 4,222
SOUTH CAROLINA
thousand short tons.__ 1,837 $8,539 2,139 $8,830 1,733 $8,048 1,936 $8,923
do.__. 5,248 6,688 6,016 , 5,248 7,178 5,662 8,074
................. o.__. 45,948 48,447 8,129 12,510 48,310 412,366 8,942 18,717
h: : Barite (1965-66), cement,
feldspar, kyanite, scrap mica, peat, pyrites, stone (crushed limestone .
1965 and dimension granite 1965, 1967), and vermiculite___________ XX 17,587 XX 16,585 XX 20,682 XX 21,144
Total . oo XX 41,261 XX 45,593 XX 48,274 XX 51,858
SOUTH DAKOTA
léeryllilém ncentrate... ..o ______ short tons, gross weight. . w w 124 $40 w w 75 $35
ement: .
Portland_________________________ thousand 376-pound barrels. . 1,575 $5,127 1,974 6,367 1,406 $4,815 1,826 6,228
asonry --thousand 280-pound barrels. . b 180 51 170 54 178 54 180
[ T thousand short tons__ 228 1,220 231 870 199 799 226 1,119
Coal (lignite) . do..__ 10 49 10 45 5 2T ccecccie mcceiaea
‘eldspar____ _long tons.. 51,560 346 53,810 369 61,411 420 89,077 264
Gem BEONES. - — o o oo e NA 20 NA 20 NA 30 N. 34
Gold (recoverable content of ores, €tc.) - ceo oo _____ troy ounces.-. 628,259 21,989 606,467 21,226 601,785 21,062 593,052 523,283
Gypsum. ______.._ emememcmcccaees -thousand short tons. . 7 17 68 12 49 65
Lithium minerals__ . _ .. ______________________________ short tons.. 150 eb W w w w
Petroleum (crude) .. ~thousand 42-gallon barrels. .. 219 438 239 479 211 502 187 401
Sand and gravel . __ . ___________ . ________ thousand short tons. . 18,998 14,1565 13,630 13,5856 18,463 18,737 11,558 11,578

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousan (thousands) (thousands) (thousands)
SOUTH DAKOTA—Continued

Silver (recoverable content of ores, etc.) -...--- thousand troy ounces.. 129 $167 110 $142 121 $188 188 $295
Stone.- - - o e e thousand short tons._ . 1,554 5,387 2,186 7,995 1,866 9,694 1,860 9,687
Value of items that cannot be disclosed: Columbium-tantalum con-

centrates (1967), lime, scrap mica, molybdenum (1965-67), tin (1966), .

uranium, vanadium (1965-67), and values indicated by symbol W___ XX 1,553 XX 1,796 XX 1,117 XX 917

Total - e cccmmmmmmmm—————m—— e XX 50,663 XX 53,172 XX 52,618 XX 54,086
TENNESSEE

Barite e eemmmcmcc e mcmem—————— thousand short tons_. 31 $442 29 $412 15 $235 21 $362
Cement:

Portland . - oo ool thousand 876-pound barrels.. . 8,724 27,535 8,177 25,718 8,062 25,548 8,488 27,691
Masonry. - - _._-thousand 280-pound barrels__ 1,185 3,140 1,095 , 1,092 2,992 1,870 3,
Clays. - oo oo e thousand short tons._._ 1,495 6,103 31,359 34,909 1,574 5,152 31,562 35,772
Coal (bituminous) .. - - e do__.. 5,86 20,930 6,309 23,763 6,832 26,974 8,148 29,647
Copper (recoverable content of ores, etc.)- _--short tons__ 14,823 10,495 15,410 11,148 14,600 11,162 14,196 11,881

Gold (recoverable content of ores, ete.) - --troy ounces. . 4 41 181 5
Lead (recoverable content of ores, ete.) - - - oo - short tons_.  _cocoooon  ocommooo- 181 BB e mmmmmmmee  cmeememe—  cmmeemee=
Natural a8 - oo ceme e million cubic feet.-_ 85 16 o commiil mecee- 58 11 48 9
Petroleum (crude) _thousand 42-gallon barrels. - 11 w 7 w 6

Phosphate rock . o thousand short tons. . 2,954 22,296 8,125 23,886 2,992 22,571 3,149 23,628
Sand and gravel - e mecem—ommae do.... 8,193 10,690 8,628 11,142 7,976 10,679 7,344 11,140
Silver (recoverable content of ores, etc.) _-thousand troy ounces._ 94 22 101 130 202

Stone 4 e eeimeeaaan - -thousand short tons..
Zinc (recoverable content of ores, etc.) - - - - o _——_____. short tons.__
Value of items that cannot be disclosed: Clay (fuller’s earth 1966-68),

lime, pyrites, stone (crushed sandstone, dimension sandstone 1967),

28,888 38,859 31,260 41,432
122,387 35,737 108,117 29,904

31,463 41,958
118,065 81,303

82,083 43,854
124,039 83,491

and values indicated by symbol W oo oo XX 6,572 XX 7,268 XX 10,779 XX 9,826
TOtal - o o oo e et e ee e mmmmmmmmmmmmmmmmmen XX 182,941 XX 182,584 XX 189,572 XX 201,334
TEXAS
Cement:
Portland . oo thousand 876-pound barrels_. 80,820 $97,598 30,827 $97,188 31,944 $99,329 34,499  $107,532
Masonry._. - -thousand 280-pound barrels. . 968 8,011 884 , 888 2,847 1,059 3,371
ClaYB. c e oo thousand short tons. - 34,469 36,865 4,516 7,187 4,497 8,081 4,687 8,860
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NA 150 NA 150 NA 150 NA 150

housand short ton 1,045 8,794 899 8,258 984 8,419 1,0: 3,616

thousand cubic feet 1,015,708 10,330 1,030,500 10 605 977,600 10,246 1,088,700 11,100

850,000 12,250 64,100 12,744 835,900 9,900 62, 9,400

1,338 19,663 1,478 8 696 1,564 20 718 1,564 21,154

ﬁatura} gas_l_- ~-million cubic feet__ 6,686,555 858,896 6,953,790 908,998 7,188,900 948,935 17 ,495,414 1,011, »881

atural gas li

Natural gasoline and cycle products_ -th d 42-gallon barrels. . 89,821 256,959 92,625 269,832 95,991 277,105 97,076 269,182

18!{,(2)%8 204, 666 151,4%3 260, 7%3 177 ,3%’5 820,826 189,162 278,068

1,000,749 2,962, 119 1,057,706 8,141,387 1,119,962 3,875,566 1,183,380 8,450,707

6,96 30,771 7,724 88,797 ,844 35 ,534 42,663

32,649 86,075 26,222 81,318 31,398 89 170 81,843 41,546

89,520 53,669 43,578 56, 659 49,424 61,577 48,480 58,006

Sulfur (Frasch process) --thousand long tons__ 3,674 83,282 3,703 96,820 8,448 111,981 2,671 105,482

Tale and soapstone_ - _ s short tons.__ 64,211 204 102, '399 367 90, /836 356 125,880 6517
Value of items that t be disclosed: Native agphalt, barite (1965-66),
bromine, clays (fuller’s earth 1965), coal (lignite), graphlte iron ore,
magnesium chloride (for metal), mag t for
metal), mercury, pumice, sodium sulfate, uramum, vermlcullte

(1967-68), and values indicated by symbol W____________._________ XX 79,026 XX 74,918 XX 80,286 XX 82,596

Total o cececcccmeeaen XX 4,718,826 XX 5,022,041 XX 5,406,871 XX 6,505,831

UTAH

Carbon dioxide, natural .. _____________________ thousand cubic feet.. 86,201 $6 94,006 $7 65,664 $5 57,747 $4

Clays 8 ________.___.___ _thousand short tons. . 149 89 240 114 288 160 476

Coal (bituminous) . oo« ccecccccaaan do._-_ 4,992 81, 81 4,635 26,768 4,175 24,281 4,816 24,898

Copper (recoverable content of ores, etc.)- _short tons__ 259,138 188 470 265,383 191, 978 168,609 128,906 228, 245 191,027

FIUOrSPAr o e e ;e ————————— do._.. w w w w w 8,7 218

G BEOMES - - - - oo o oo et m e e ———— NA 75 NA 75 NA 80 8

Gold (recoverable content of ores, etc.) .o oo - o ___.._. troy ounces. . 426,299 14,921 488,736 15,356 288,850 10,092 884,419 518,129

Iron ore (usable) oo oo ... thousand long tons, gross weight._ . 2,139 14,229 1,966 18,478 1,708 11,916 ,764 11,281

Lead (recoverable content of ores, €t€.) .meecoeccececoean. short tons. . 87,700 11,762 64,124 19,3856 58,8138 15,068 45,206 11,945

Lime. oo l. _thousand short tons.. 189 8,470 200 ,640 169 38,182 174 8,439

Natural gas.ceo cooo oo oo million cubic feet__ 71,616 8,952 69,866 8,809 48,965 6,468 46,151 7,292

Petroleum (crude). -thousand 42-gallon barrels__ 25,298 66,045 24,112 68,760 24,048 68,221 28,504 62,826

Pumice._ ool thousand short tons._ w W W w 8 19

AL o o e e ceccccmc——————— L T 884 8,591 427 8,770 408 8,525 405 8,756

Sand and gravel.... e do.... 10,032 10,464 12,368 12,987 9,412 8,631 10,293 9,864

Silver (recoverable content of ores, etc.) --thousand troy ounces... 5,636 7,287 7,766 10,028 4,876 7,666 5,121 10,982

Stone. .. o oo -thousand short tons_. 2,828 4,765 2,246 4,269 1,881 4,108 1,95 ,812

Sulfur ore. - oo long tons, gross weight__ 2,156 8  eecciioe ememmmmes  ceccccccn  ceeccesss  smesasses  eemcmeo==

Uranium (recoverable content UsOs) . _______.__ thousand pounds. . W 1,225 9,797 1,287 10,800 1,712 18,176

Vanadium (recoverable in ore and concentrate)........... short tons.__ 387 1,858 353 ,619 471 2,024 563 ,010

Zinc (recoverable content of ores, etc.) ......... -do._ 27,747 8,102 87,823 10,824 84,261 9,483 88,153 8,951
Value of items that cannot be disclosed: Asphalt (gi onite), cement.
clays (fire clay 1965-67, kaolin), gypsum, mafnesmm compounds
(1966~68), mo ybdenum, ‘natural gas liqulds, ite (1966-67), phos-
phate rocf( potassium salts, gxrites (1966-68), tungsten concentrate

(1967-68), and values indicated by symbol W, XX 68,510 XX 52,248 XX 45,849 XX 44,774

TOthlecnuaeccnueccncnncnnnanacea-nnnasansanncannannanaana XX 489,148 XX 448,878 XX 854,477 XX 428,961

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

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands; thousands; thousands)
VERMONT

Peat e eecmc——— e ————m short tons. 780 $3 333 $5 280 $4 w w
Sand and gravel - thousand short tons._. 2,084 1,670 2,323 1,744 3,718 2,178 3,587 $2,806
StONe . _ o e cececccmmmmmmm——————a do.._.. 2,591 21,564 2 650 19,926 2 761 20,520 2,536 21,401

Value of items that cannot be disclosed: Asbestos, clays, gem stones,
lime, tale, and values indicated by symbol W _ _ ..o oo XX 4,155 XX 4,285 XX 4,566 4,508
Total - - e immemememeee————— XX 27,892 XX 25,910 XX 27,268 XX 28,715

VIRGINIA

_____________________________________ thousand short tons.-_ 1,415 $1,657 1,486 $1,813 1,882 $1,623 1,462 $1,714
_______________ do_.__ 34,053 139,291 35,565 153,841 36,721 171,183 36,966 178,946
_____________ NA 7 NA 7 NA 7 NA 7
___________ short tons.. 3,651 1,139 3,078 930 3,430 960 8,578 944
lee ________________________________ - -thousand short tons. . 847 10,584 840 10,486 829 10,345 919 11,138
Natural gas - - o diceaoo million cubic feet._ . 3,152 942 4,249 1,275 3,818 1,149 3,389 1,013
Petroleum (crude).. -thousand 42-gallon barrels. . 4 w w 3 w 3 w
Sand and gravel - . ____ . _____________ thousand short tons__ 15,322 18,019 17,191 16,635 9,863 12,494 10,859 13,644
S0aPStONe - - - - e short tons. _ 3,549 9 3,989 10 w w 8,928 10
Stone. oo - -thousand short tons._ 36,350 59,397 34,151 55,5650 31,324 52,470 81,217 58,533
Zinc (recoverable content of ores, ete.)0_ ________________ short tons.. 20,491 5,942 17,666 5,123 18,846 5,088 19,257 5,199

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 30,990 XX 29,127 XX 28,366 XX 29,515
Total - . e e e e m———————— XX 267,977 XX 274,297 XX 283,685 XX 295,663

WASHINGTON
Barite. oo eemmmmmm—mana thousand short tons. . (%) 3 ) $l e e
garbon AioXide oo e thousand cubic feet... 11,848 3 w w w W o odcmccce cdmcamaea
ement:

Portland . - .. ______________ thousand 376-pound barrels__ 6,258 22,851 6,820 $24,340 5,614 20,581 6,328 $23,030
Masonry - - ---thousand 280-pound barrels. .. 62 201 60 187 66 200 56 175
Clays 3 e thousand short tons._ 162 211 185 249 139 203 140 213
Coal (bituminous) - ..o ——-- 56 497 59 514 59 517 178 823
Copper (recoverable content of ores, etc.) . _short tons-_ 30 21 34 25 21 16 22 18
GeM SEOMES - - o - o o e e e e NA 5 NA 75 NA 75 NA 100
Lead (recoverable content of ores, etc.) .o oo cceoooo o short tons. 6,328 1,974 5,859 1,771 2,762 7738 5,655 1,494

o1l
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Peat . o e do. 29,729 131 25,599 136 40,608 181 40,440 159
Sand and gravel_ 31,301 27,284 29,002 26,806 28,164 27,520 31,432 27,839
Stone______________ 12,461 17,446 13,250 20,273 14,454 19,099 14,831 16,690
Talc and soapstone________________ 2,861 17 3,880 22 4,916 26 W W
Zine (recoverable content of ores, etc.) 22, 1230 6,491 24,772 7,184 ,540 5,964 13,884 3,749
Value of items that cannot be disclosed: Clays (fire clay, bentomte
1965), diatomite, gold, gypsum (1966—68), hme, magneslte, mercury
(1965, 1968), olivine, p silver, t 965, 1967), uranium
(1965-66), vanadium (1966), and values indicated by symbol W_____ XX 11,011 XX 7,514 XX 6,911 XX 7,095
Total e XX 87,664 XX 89,096 XX 82,067 XX 81,385
WEST VIRGINIA
Clays 3 e e thousand short tons. 289 $328 $3 2456 $254 198 $21
Coal (bituminous) . ____ . _ do.._. 149,191 726,096 149,681 758,851 153,749 800,683 145,921 775,720
Lime. e do-__. w w 2 8,492 217 3,099 20 ,848
Natural gas__ . __.... million cubic feet. . 207,416 48,743 211,610 49,940 211,460 50,962 236,971 62,086
Petroleum (crude). --thousand 42-gallon barrels. . ,530 13,591 ,674 14,628 ,561 14,244 ,812 13,149
Salt_ el thousand short tons.__ 1,153 5,539 1,147 5,446 1,127 5,187 1,308 4,971
Sand and gravel- .. o do___. 5,258 11,480 5,448 11,569 5,827 12,167 5,657 11,900
€ e e e e do__._ 8,482 14,587 9,738 16,354 9,445 16,447 9,011 16,789
Value of items that t be disclosed: Calei i chloride
(1965-67), cement, clay (fire clay), gem stones, natural gas liquids,
stone (dimension sandstone) and values indicated by symbol W_____ XX 39,240 XX 86,191 XX 84,865 XX 80,026
Total . o e XX 859,604 XX 891,800 XX 937,858 XX 917,708
‘WISCONSIN
ClBYS e e thousand short tons. . 119 $147 123 $148 89 $112 17 $34
Iron ore (usable) oo oo .. thousand long tons, gross weight__ 141 W e rmccccce cmmmemmee cmemeccee  ceemem—ee  mmmmmemn
Lead (recoverable content of ores, €te.) ..o ________ short tons.. 1,645 513 1,694 512 1,596 447 1,126 298
Lime. oo . thousand short tons.__ 197 8,076 204 8,186 212 8,414 224 38,620
Pt - oo m e short tons. . 3,090 122 2,379 164 1,828 1,902 1563
Sand and gravel_ thousand short tons._. 88,751 27,707 41,523 30,713 42,542 82,955 39,807 80,908
___________________________________________ 0ccnn 15,844 21,924 16,150 28,785 17,122 24,863 17,000 25,223
ch (recoverable content of ores, etc.) - - - oo short tons. .. 26,993 7,882 24 775 7,185 28 953 ,01 25 711 6,942
Value of items that cannot be disclosed: Abrasive stones, cement, gem
stones, and values indicated by symbol W___________ . ____._______ XX 11,628 XX 10,367 XX 9,805 XX 4,522
Total o o e XX 72,999 XX 76,010 XX 79,612 XX 71,695
WYOMING
ClaYS e e e oo e thousand short tons._ 1,852 $18,633 1,659 $15,874 1,495 $14,313 1,828 $17,276
Coal (bituminous) .. -« oo e do_._. -8,260 10,150 8,670 11,840 3,588 1,876 8,829 12, 117
Copper (recoverable content of ores, etc.) short tons.. 6 4 e cmeeee eme  cmmmemmcee cecmeeeee o= mmemeee  cmemeeese

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

1965 1966 1967 1968
Mineral Q Val Q Val Q Val Q Val
luantity alue uantity alue uantity alue uantity alue
(thousands) (thousands) (thousands) (thousands)
WYOMING—Continued
Gem SLONeS . - - e ccm——————————————— NA $120 NA $120 NA $125 NA $127
Gold (recoverable content of ores, etc.) oo ... troy ounces.- - 3 (8)  memcicce ceccmeccs  ecmmmmee  cmmmccems  mmmmmemme  cmeememea
Iron ore (usable) -mooococ oL thousand long tons, gross weight.__ 2,087 25,198 1,978 19,700 1,854 19,186 1,967 19,452
LAMe . o - e idcccieieicmmmaal thousand short tons. . W W W W
Natural €88 oo oo million cubic feet. _ 285,849 81,840 243,381 85,290 240,074 85,051 248,481 86,278
Natural gas liquids:
Natural gasoline_ - ________________ thousand 42-gallon barrels- . 2,264 6,195 2,295 6,281 2,861 6,447 2,881 6,501
LP 8868 _ - - o o e m e do.... 3,413 6,020 8,954 7,308 4,189 7,648 8,917 7,090
Petroleum (erude) . - e diccooo s do.-... 138,314 845,785 134,470 844,243 186,812 851,685 144,250 880,589
Sand and gravel___ --thousand short tons._- ,996 8,378 ,187 7,49 8,181 8,263 9,350 8,973
Stone. . e e ecicccccemna do.... 1,594 2,791 1,893 2,560 1,246 2,875 1,434 2,754
Uranium (recoverable content UsOs) _thousand pounds. . w W 4,593 36,741 4,655 87,248 5,928 44,343
Vanadium (recoverable in ore and concentrate) .. _...._._._._ short tons. . w 444 w 6556 w W it cmacean
Value of items that cannot be disclosed: Beryllium concentrate (1965),
cement, feldspar, gypsum, phosphate rock, pumice (1967), silver
(1965), sodium_ carbonates and sulfates, vermiculite (1967), and
values indicated by symbol W____ . __ .. XX 64,901 XX 36,879 XX 86,494 XX 40,691
Total o e cmm—ian XX 515,454 XX 524,387 XX 530,696 XX 576,190

o Estimate. r Revised. NA Not available. ‘W Withheld to avoid disclosing individual company confidential data. . XX Not applicbale.
1 Production as measured by mine shipments, sales, or marketable production (including ption by prod
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.”
:Easedhon ;verage U. S. Treasury price ($35.00) Jan. 1, 1968 through Mar. 15, 1968, and the New York selling price for the remainder of the year.
ess tha 4 unit.
7 Excludes shipments from Nye Metals, Inc., included with “Value of items that cannot be disclosed.”
8 Final figure, supersedes figure given in commodity section volume I-II.
9 Excludes salt in brine, included with ‘“Value of items that cannot be disclosed.”
1 Recoverable zinc valued at the yearly average price of Prime Western slab zinc, East St. Louis market. Represents value established after transp I Iting
and manufacturing charges have been added to the value of ore at mine.

il
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Table 6.—Mineral production * in the Canal Zone and islands administered by the United States 2

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands thousands) (thousands) (thousands)
American Samoa:

i thousand short tons.. _._..__.__ ___...____ 17 $22 28 $24 21 $51
60 $55 20 18 7 7 20 19
60 60 12 12 28 50 58 79
Total o e e XX 115 XX 52 XX 81 XX 149

Canal Zone: )
Sand and gravel_________________ thousand short tons. . 83 85 72 91 56 94 55 77
Stone (crushed) - ____ do._.. 153 366 114 267 100 245 106 290
Total - oo meeaaa XX 451 XX 358 XX 339 XX 367
Guam: Stone-.___-_______._____.__._ 483 925 900 1,396 511 820 560 998
Virgin Islands: Stone (crushed). d 68 302 88 303 183 851 366 1,555
Wake: Stone (crushed) .. ... __..___ 1 4 11 66 81 150 41 182

XX Not applicable.

! Production as measured by mine shipments, sales, or marketable production (including consumption by producers).
2 Production data for Wake furnished by U.S. Department of Transportation, Federal Aviation Administration; Guam, by the Government of Guam: American

Samoa, by the Government of American Samoa.

Table 7.—Mineral production® in the Cohunonwealth of Puerto Rico

1965 1966 1967 1968
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
Cement._.___ . ____________ thousand 376-pound barrels. . 7,284 $28,415 7,603 $24,277 8,447 $27,897 8,923 $27,577
Clays oo e thousand short tons. . 357 288 350 271 291 244 512 481
Lime. e 0-_-. 27 867 30 960 35 1,106 39 1,187
Salt___________ —--do.__ 138 11 183 12 195 32 395
Sand and gravel. ——-do___. 8,147 12,405 9,879 14,554 14,101 21,633 16,146 24,723
............................................ 0.~ 5,344 9,111 5,782 10,541 7,269 12,795 7,867 13,580
L meeceranmssssamemsassas XX XX 50,786 XX 63,370 XX 67,943

46,224

XX Not applicable,

! Production as measured by mine shipments, sales, or marketable produetion (ineluding consumption by producers).
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Table 8.—U.S. exports of principal minerals and products

1967 1968
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Metals:
Aluminum:
Ingots, slabs, crude_ . __________ short tons__ 209,009 $99,961 180,279 $85,855
Serap. oo d 54,531 17,686 49,427 16,017
Plates, sheets, bars, ete. - 96,275 70,757 114,062 77,418
Castmgs and fo ings_ oo _oo_ do-_._ 2,816 11,178 3,527 10,104
Antimony: Metals and alloys, crude__short tons.._ 82 75 109 54
Bauxite, including bauxite concentrates
thousand long tons__ 2 218 7 360
Aluminum sulfate______________ short tons__ 16,173 531 18,252 571
Other aluminum compounds 578,627 51,075 915,581 74,527
Beryllium__ - _______________ 76,117 530 93,476 622
Blsmuth Metals and alloys____._________ do____ 152,684 395,695 120,466 292,245
Cadmium_________._________ thousand pounds- - 691 1,669 530 1,400
Chrome:
Ore and concentrates:
Exports_.____.____ thousand short tons__ 8 328 13 517
Reexports_ ... ___.__ do____ 157 5,422 126 5,351
Chromic acid- - - -do..__ 1 392 1 676
Ferrochrome_____________________._ do..._ 13 3,479 27 5,735
Cobalt_ . __ . ______ thousand pounds__ 1,498 2,367 2,539 4,348
Columbium metals, alloys and other forms
thousand pounds. - 6 341 8 291
Copper:
Ore, concentrate, composition metal and
unrefined (copper content)_.__short tons_._ 59,692 32,951 80,739 58,481
Refined copper and semimanufactures_do____ r 200,084 r 213,644 297,992 308,098
Other copper manufactures._.__.____ do____ 6,57C 7,472 4,669 5,681
Copper sulfate or blue vitriol____.short tons__ 979 776 927 718
Copper base alloys_________.________ do-.__ 78,213 75,809 98,534 98,322
Ferroalloys:
Ferrosilicon______________________._ do____ 11,774 3,228 18,372 4,481
G ‘dFerrophosphorous .................. do____ 22,901 '847 36,708 930
old:
Ore and base bullion__________ troy ounces__ 112,578 3,940 181,385 6,765
Bullion, refined do_ 28,607,404 1,001,259 23,781,006 832,394
Ironore__________________ r 5,906 71,585 5,884 70,835
Iron and steel:
Pigiron_ ____________________. 7,451 319 10,941 657
Iron and steel products (major):
Semimanufactures__.___________ do.... r1,375,920 r 288,709 1,759,527 307,885
Manufactured steel mill products_do____ r 521,777 r 266,607 700,215 293,775
Iron and steel scrap: Ferrous scrap, including
Lead rerolling materials_ . _________ short tons__ * 7,668,814 251,236 6,692,058 202,849
ad:
Pigs, bars, anodes_ _________________ do._._ 6,536 4,767 8,281 4,740
SeraAD - - o e do-... 394 198 937 219
Magnesium:
Metal and alloys and semimanufactured
forms, n.e.c. ... ___ short tons__ 13,173 9,115 19,457 13,049
Manganese:
Ore and concentrate_.____________.__ do_.__ 15,375 1,502 18,500 2,042
Ferromanganese__._________________ do-__. 1,861 760 8,710 645
Mercury:
Exports. . 76-pound flasks__ 2,627 1,281 7,496 3,951
Reexpor do-.__ 475 103 54
Molybdenum:
Ore and concentrates (molybdenum content)
thousand pounds__ 30,000 51,434 29,006 48,070
Metals and alloys, crude and scrap___do____ 50 131 293 217
34 661 26 551
292 702 118 487
241 434 53 170
1,533 2,436 863 1,194
Alloys and scrap (including Monel metal),
ingots, bars, sheets, etc 26,169 53,225 28,555 56,386
Catalysts____________ 3,441 9,387 3,340 7,29
Nickel-chrome electric e wire_do._ 565 2,530 624 2,652
Semifabricated forms, n.e.c..________ do____ 1,362 5,587 1,162 5,336
Platinum:
Ore, concentrate, metal and alloys in ingots,
bars, sheets, anodes, and other forms,
including serap__.___________ troy ounces.. 161,585 19,248 222,998 30,997

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

117

1967 1968
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Metals—Continued
Platinum—Continued
Palladium, rhodium, iridium, osmiridium,
ruthenium, and osmium (metal and alloys
including serap)._._________ troy ounces. . r 118,267 9,772 172,159 18,522
Platinum group manufactures, except jewelry. NA 2,378 NA 2,493
Rare earths:
Cerium ore, metal, alloys and lighter flints
pounds. _ 141,338 303 89,858 303
Silver:
Ore and base bullion__thousand troy ounces__ 2,365 4,242 23,129 47,549
Bullion, refined . _ . ____.____________ do.... 68,404 91,718 102,632 199,551
Tantalum:
Ore, metal, and other forms
thousand pounds. . 134 1,724 171 1,899
 Powder_ . [ r51 r1,599 84 2,668
in:
Ingots, pigs, bars, ete:
Exports_ . long tons.. 2,050 6,962 3,813 12,734
Reexports_ ____________________ 0. 429 1,412 682 y
Tin scrap and other tin-bearing material
except tinplate serap.___.______ long tons._ 2,957 1,490 5,128 2,676
Titanium:
Ore and concentrate. ... _______ short tons._ 3,027 167 4,238 276
Sponge (including iodide titanium and scrap)
short tons__ 1,429 1,703 2,756 1,748
Intermediate mill shapes and mill products,
NM€.Co e short tons.__ r1,812 r 13,366 1,228 7,575
Dioxide and pigments_______________ do___. 25,852 7,165 30,188 8,227
Tungsten: Ore and concentrates:
Exports_ .. do__._ 944 r2,934 604 1,705
Reexports_ __ __ o eoao. do_.._ 269 576 56 117
Vanadium ore and concentrate, pentoxide, ete.
7 (vanadium content)________ thousand pounds.._ 1,575 4,043 925 1,972
ine:
Slabs, pigs, or blocks___________ short tons._ 16,809 4,287 33,011 9,797
Sheets, plates, strips, or other forms, n.e.c.
short tons__ 3,565 2,709 3,048 2,228
Scrap (zine content) . ______________ do-.._ 1,665 530 2,293 886
Semifabricated forms, n.e.c._________ do.... 2,161 1,177 15,000 3,840
Zirconium:
Ore and concentrate_ . ______________ do.... 2,729 360 2,026 361
Metals and alloys and other forms. _pounds._ 637,612 6,909 693,927 8,709
Nonmetals:
Abrasives:
Dust and powder of precious or semiprecious
stones, including diamond dust and powder
thousand carats.. 4,317 12,526 6,015 16,616
Crushing bort_____ . ____________ d 18 210 26 168
Industrial diamonds - 148 924 300 1,153
Diamond grinding wheels 429 2,946 594 3,010
Other natural and artificial, metaliic abrasxves
and produets. .. ... NA 34,290 NA 39,319
: Unma ed:
Exports_ . _______ o _______ short tons._. 47,356 5,951 41,217 4,677
Reexports. oo ccceemoo do.... 862 T4 19 2
Boron: Boric acid, borates, crude and refined
short tons. . 186,482 18,710 206,823 20,347
glement ___________ thousand 376-pound barrels__ 980 4,452 942 3,884
ays:
Kaolin or china clay. . ... __.... short tons.. 321,929 9,921 889,882 12,995
Fireelay . ______ do-.._ 176,367 2,789 151,940 2,672
Other clays_ .. --do.... 651,366 19,853 977,804 28,575
Fluorspar._ .. ___ --do_... 10,345 517 12,614 496
Graphite_ .. ... 0---- 3,569 460 4,169 509
Gypsum:
Crude, crushed or calcined
thousand short tons.. 39 1,707 39 1,688
Manufactures, n.e.C.. . ____________ NA 1,211 NA 1,868
Kyanite and related minerals_ -short tons.. 21,428 1,408 20,477 1,311
Lime - - oo dccceaeaa - 52,14 1,099 68,915 1,437
Mica sheet, waste and scrap and ground-.pounds. - 14,301,524 781 27,014,821 1,408
Manufactured .- ... [ J— 526,690 1,753 ,509 1,358

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

—
1967 1968
Mineral Value Value
o Quantity (thou- Quantity (thou-
sands) sands)
Nonmetals—Continued
Mineral-earth pigments: iron oxide, natural and
manufactured - ________ short tons__ 3,123 $1,312 3,321 $1,257
Nitrogen compounds (major)
thousand short tons__ 2,911 165,008 4,042 186,472
Phosphate roek._ - - ____________ do____ 10,282 94,418 12,083 104,559
Phosphatie fertilizers (superphosphates)___do____ 743 35,139 1,289 56,359
Pigments and compounds (lead and zinc):
Lead pigments________________ short tons__ 1,909 772 1,877 770
Zinc plgments ______________________ do____ 4,175 1,331 4,940 1,483
Potash:
Fertilizer_________________ ... do____ 1,146,131 35,010 1,339,491 39,610
Chemical . __.________________ do____ 29,060 4,886 33,397 5,114
Quartz, natural, quartzite, cryolite and chiolite
Sal short tons__ 1,228 285 751 168
alt: .
Crude and refined._.__ thousand short tons__ 678 4,583 728 4,650
Shipments to noncontiguous Territories
thousand short tons._ 11 892 18 1,772
Sodium and sodium compounds:
Sodium sulfate________ thousand short tons__ 28 856 56 1,844
s Sodium carbonate_ _ oo ..o do._.._ 304 9,914 288 9,131
tone:
Dolomite, bloek- - __________..._ do-... 118 1,756 102 1,518
Limestone, crushed, ground, broken__do..__ 1,159 3,496 1,297 3,294
Marble and other building and monumental .
thousand cubic feet__ NA 958 NA 849
Stone, crushed, ground, broken . .
thousand short tons__ 306 3,743 292 3,278
Sulf Manufactures of stone. - - ..o NA 1,203 NA 1,030
ur:
Crude________ S, thousand long tons__ 2,043 81,492 1,549 65,650
Crushed, ground, flowers of__________ S 150 9,522 53 3,855
F lTalc, crude and ground.__.___________ short tons__ 66,195 3,450 65,648 3,521
'uels:
8arll)on black_ _ . _________ thousand pounds. _ r 236,035 r 24,410 263,122 28,626
oal:
Anthracite. . _________ thousand short tons.__ 595 7,622 518 6,553
Bituminous.._ .. _____________._____ do____ T 49,528 r 475,015 50,637 495,980
Briquets___. ~-do____ 120 2,293 65 ,
Coke . do-___ 710 16,492 792 18,613
Petroleum:
Crude_ - .. thousand barrels.__ r 26,541 r 86,387 1,803 4,452
Gasoline. - - - ______________________ do..__ r 3,602 19,106 2,061 12,390
Jeb o e do---- r 283 1,142 258 1,025
Naphtha__ _do_._. r 2,299 21,999 2,550 26,421
Kerosine_ ___ _do--__ 8 1,252 3,644
Distillate oil - do_._. r6,04 r 16,304 1,866 8,311
Residual oil__ do____ r 22,150 43,793 20,013 40,746
Lubricating oil_ do-____ r17,771 r 208,620 17,666 203,807
Asphalt_________________ _.do____ r 348 ,167 ,
Liquefied petroleum gases_ _do___. r9,256 32,182 10,599 32,487
Wax__ o ___. do____ r1,676 34,077 1,588 31,934
_____ do-___ r 16,279 55,187 19,508 68,068
Petrochemical feedstocks._ _do_._._ r2,983 15,344 . 15,338
Miscellaneous. r 893 r 19,455 1,040 21,575
Total___________ XX 4,876,648 XX 4,949,527

r Revised. XX Not applicable.
NA Not available.
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Table 9.—U.S. imports for consumption of principal minerals and products

1967 1968
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Metals:
Aluminum:
Metal . _______________________ short tons__ 449,716 $194,995 685,699 $298,759
Serap_ .. ______________ ds 30,489 10,040 87,521 12,134
Plates, sheets, bars, etc 58,341 40,243 62,135 41,816
Antimony:
Ore (antimony content)_____________ do____ 10,517 4,090 10,614 4,145
Needle or liquated --do_.__ 29 18 60 42
Metal____________ ~do____ 2,654 1,849 2,693 2,087
Oxide_.__.________________ _do_.__ 5,098 8,762 4,801 3,540
Arsenic: White (As:03 content) do_.__ 27,075 2,503 25,195 2,626
Bauxite: Crude__._________ thousand long tons._ _ r11,594 151,418 10,976 140,228
Beryllium ore_ . ___________________ short tons__ 9,511 3,167 3,822 1,413
Bismuth (general imports)_____________ pounds__ 1,379,729 5,172 1,265,671 4,718
Boron carbide__________________________ do_.__ 214,620 469 227,486 575
Cadmium: .
Metal _________________ thousand pounds._ _ 1,587 8,817 1,927 4,602
Flue dust (cadmium content)________ do_.__ 1,166 1,093 1,605 1,796
Calcium:
etal _____ L ____ pounds__ 423,631 370 137,251 120
Chloride__ - ______________ short tons__ 4,385 158 14,069 523
Chromite:
Ore and concentrates (CnOz content)
thousand short tons.__ 568 21,854 499 18,189
Ferrochrome (chromium content)._____ do_.__ 39 13,758 41 14,197
Metal .. ____ do-._. 1 1,842 1 2,053
Cobalt:
Metal . _ ... thousand pounds. . 7,946 14,420 9,219 16,285
Oxide (gross weight)________________ do_.__ 1,044 1,670 1,186 2,113
Salts and compounds (gross weight)_ _do_.._ 167 200 107 90
Columbium ore_ - . __ . _______________ do_.__ 7,431 5,266 3,657 2,848
Copper: (copper content)
Ore and concentrates___________ short tons_ _ 85,673 28,820 71,884 66,291
Regulus, black, coarse_ - ____________ do_._. 2 35 8 4
Unrefined, black, blister___ ——-do____ r 270,728 r 217,473 274,180 224,013
Refined in ingots, ete___ —_do_.__ r 332,290 r 311,415 403,630 438,608
Old and scrap_______ —--do_.__ r16,717 r 14,802 11,571 12,117
Old and clippings_____________.______ do-._. 2,549 2,479 2,131 2,042
Ferroalloys: Ferrosilicon (silicon content)
short tons__ 15,337 4,456 10,612 3,207
Gold:
Ore and base bullion troy ounces__ 219,382 7,671 213,662 7,855
Bullion_ . ______ do. 710,487 24,876 5,730,853 218,408
Tron ore. - - oo thousand long tons.__ r 44,611 r 443,918 43,941 453,753
Iron and steel:
Pigiron_ _____________________ short tons__ 605,234 27,599 785,899 30,486
Iron and steel products (major):
Iron products_ ____________| sh r 27,614 r 6,450 39,542 9,606
Steel products. - do..._ 11,457,973 r1,319,830 17,853,995 1,989,482
Serap_ . __.________ - 15,635 8,181 "27 6,498 10,784
Tinplate. - _ . ___________________ d 13,527 381 17,727 541
Lead:
Ore, flue dust, matte (lead content)
short tons.__ 144,156 29,111 96,863 18,990
Base bullion (lead content)__________ do._._ 677 1,224 63 643
Pigs and bars (lead content)_________ do____ 363,596 88,697 337,620 81,264
Reclaimed, scrap, ete. (lead content)
short tons. _ 9,368 1,951 4,249 748
Sheets, pipe, and shot_______________ do____ 1,212 822 893 256
Babbitt metal and solder (lead content)
short tons. _ 413 1,423 566 2,244
Manufactures______________________ do_.__ 1,363 524 893 256
Magnesium:
Metallic and serap. . ..._._.________ do..___ r9,235 r 4,920 4,086 2,219
Alloys (magnesium content).._______ do_.___ 354 1,529 705 1,129
Sheets, tubing, ribbons, wire and other forms
(magnesium content)_________ short tons_ _ r 132 r 422 25 416
Manganese:
Ore (85 percent or more manganese) (man-
ganese content) . _ . __________| short tons._ _ r 975,760 r 56,710 870,390 45,264
Ferromanganese (manganese content)_do. ... r 167,612 r 26,437 160,694 21,430

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

1967 1968
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Metals—Continued
Mercury:
Compounds. _ _ .. _______.________ pounds_._ 14,011 $14 33,473 $47
Metal .. _________ ... _ 6-pound flasks__ 24,348 r 10,553 23,246 11,164
%Iimlgrl metals: Selenium and salts______ pounds_. 300,638 1,545 82, 535 3,076
ickel:
Pigs, ingots, shot, cathodes 113,860 193,848 108,158 201,312
Serap. e oo ds 1,104 , 1,969 2,564
Oxide_._._.._.___. pmmmemmmm——————— do_... 6,208 8,130 6,388 8,911
Platinum group:
Unrefined materials:
Grains and nuggets, including crude dust
and residues_____._____ t 41,798 5,195 64,777 10,180
Sweeping, waste and scrap 102,067 6,880 54,831 3,861
Osmiridium____________________ d 4,179 458 11,736 2,109
Refined metal:
Platinum__..__________________ 322,764 38,282 383,366 45,535
Palladium_ 737,082 r27,503 1,165,511 50,834
Iridium._ . 8,874 1,505 5,503 1,018
Osmium._ r 481 r170 272 54
Rhodium 47,689 10,079 71,016 10,360
Ruthenium 56,563 2,049 11,162 454
Radium:
Radioactive substitutes. . ________________ NA 3,000 NA 3,241
Rare earths: Ferrocerium and other cerium alloys
pounds. _ r7,241 r35 23,003 s
Silver:
Ore and base bullion.thousand troy ounces. . 25,642 33,437 28,786 49,587
Bullion_ do_-__ 29,878 43,650 41,923 88,213
%gntalum: Ore. housand pounds_ . r1,730 r5,518 1,230 4,164
in:
Ore (tin content)______ long tons__ 3,255 7,635 2,282 5,287
Blocks, pigs, grains_ ete_____ —ee-do-___ 50,223 166,529 57,358 181,940
Dross, skimmings, scrap, re es and tin
alloys, n.s.p.f__________ long tons_ . 449 462 487 532
Tin foil, powder, flitters, ete_ - ... __._______ NA r 355 NA 2,742
Titanium:
Ilmenite 207,906 5,145 246,109 5,167
Rutile 167,100 r11,943 174,366 12,653
Metal____ 14,950,359 14,415 7,610,236 8,148
Ferrotitani - 306,317 85 8,923 143
Compounds and mixtures___________ 96,251,565 16,726 111,080,989 19,618
Tungsten: (tungsten content)
Ore and concentrate. - . __thousand pounds_._ 1,699 3, 784 1,743 3,272
Metal. .. do___. 129 "524 33 356
7 Other alloys. oo pounds_ . r10,773 65 22,951 120
inc:
Ore (zinc content) _____________ short tons._ _ 431,313 58,075 451,787 68,466
Blocks, pigs,and slabs______________ do__._ 222,002 57,531 306,651 76,035
Sheets_ _ - . ——-do____ 648 276 754 290
Old dross, and skimmings_ _--do____ 3,963 673 1,459 182
Duste oo --do___. 3,771 1,211 8,100 2,443
Manufactures. .- ____ oo .. NA 318 NA 447
Zirconium: Ore, including zirconium sand
short tons__ 59,303 1,891 59,900 2,014
Nonmetals:
Abrasives: Diamonds (industrial)
thousand carats__ r17,112 r 63,576 13,676 60,277
Asbestos_ . _____. short tons__ 645,112 65,743 737,909 72,930
Barite:
Crude and ground._ .- _______________ do___._ 532,314 4,659 662,705 5,666
Witherite 1,260 53 2,029 59
Chemicals. . d 5,243 682 5,977 843
Cement_______._.___ 5,913 14,698 7,370 17,511
Clays
Raw._ ... 103,404 2,039 91,205 1,709
Manufactured. . d 5,382 252 6,177 242
Cryolite._______.____ 36,319 4,118 33,772 5,455
Feldspar: Crude. - 280 S
Fluorspar_________________________ _short tons__ 911,870 24,485 1,050,107 28,699
Gem stones:
Diamonds_______________ thousand carats._ . 3,961 887,472 4,348 475,131
do__.. 242 5,518 365 10,644
____________ NA 46,655 NA 51,418
short tons._ 56,675 2,348 67,922 2,494

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

1967 1968
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Nonmetals—Continued
Gypsum:
Crude, ground, calcined
thousand short tons._ _ r 4,565 $9,809 5,476 $11,473
Manufaetures______ . _____________________ NA 1,544 NA ,
Iodine, crude. 38,459 8,177 5,883 5,594
Kyanite .......................... h 1,821 75 1,450 51
Hydrated 545 12 878 21
Other.______________.__ - 79,983 961 71,632 877
Dead-burned dolomite ! 42,413 1,832 33,498 1,552
Magnesium:
Magnesite__ .. __________.______.._ do_.__ 127,955 7,612 131,640 8,489
Mi Compounds_ .. ______ do_.__ r 37,043 r 816 49,344 1,326
ica:
Uncut sheet and punch.__thousand pounds__ 1,733 1,990 1,491 1,539
Serap_ . _________._____ d 1,016 25 © 8,217 7
Manufactures 5,440 3,373 5,293 3,373
Mineral-earth pigments: Iron oxide pigments:
Natural . _____________________ short tons__ 3,670 271 4,442 253
Synthetie._________________________ do..__ 14,034 2,626 18,596 3,455
Ocher, crude and refined . - --do.... 236 16 126 8
Siennas, crude and refined. . --do__._ 951 104 1,464 173
Umber, crude and refined . _-do_.._ 4,275 162 4,671 178
Vandyke _ _____________________.____ do_.__ 272 24 589 50
Nitrogen compounds (major), including urea
thousand short tons_ . r1,692 r 84,080 1,652 82,221
Phosphate, erude_______________________ do-.__ 139 3,261 116 2,679
Phosphatie fertilizers_ _ _ . _______________ do-.__ 105 6,167 44 2,222
Pigments and salts:
Lead pigments and compounds. _short tons_ _ r 30,669 r6,576 32,004 5,950
Zinc pigments and compounds_ ______ do_.__ 18,988 3,404 20,838 4,152
Potash______________ . do_._.. r2,929,050 r73,649 3,671,973 78,573
Pumice
Crude or unmanufactured.. __________ do_.__ 5,702 49 9,436 69
‘Wholly or partly manufactured..____do_.__ 240,273 580 302,240 738
Manufactures, n.s.p.f_ - . __________________ NA 22 NA 17
Quartz crystal (Brazlllan pebble) . _____ pounds__ 1,049,544 730 1,180,153 607
alt. ... thousand short tons. _ 2,843 8,541 3,456 11,487
. Sand and gravel:
Glasssand_________________________ do_._. 44 159 25 144
Other sand and gravel. . --do_.__ 588 753 729 984
Sodium sulfate___________ ~-do____ r 289 r 4,508 305 5,108
Stone and whiting____________________________ NA 19,823 NA 24, .628
Strontium: Mineral . _______________ short tons__ 5,612 118 12,896 290
Sulfur and pyrites:
ulfur:
Ores and other forms, n.e.s.
thousand long tons. _ 1,474 47,612 1,572 64,277
Pyrites__________ do.- 51 13 68
Fu LsTalc Unmanufactured. PR short tons__ 15,361 653 24,313 973
els:
Carbon black:
Acetylene_ ______________________ pounds.. 5,784,814 987 5,343,928 915
c lGas black and carbon black_________ do_._. 330,910 56 2,351,812 178
oal:
Bituminous, slack, culm and lignite
short tons._ 227,338 1,992 224,394 1,900
Briquets_ - - ______________________ do____ 17,422 260 N 44
P Coke. _ ... do_.._ 92,001 1,704 94,085 1,904
eat:
Fertilizer grade____________________ do_.__ 277,241 12,088 285,875 12,716
Poultry and stable grade_ ___________ do-.__ 3,601 189 1,725 100
Petroleum:
Crudeoil.._____________ thousand barrels__ 411,649 930,327 472,323 1,067,450
Gasoline_ - . ______________________ do__._ 15,215 51,883 21,591 81,614
Special naphtha_ ~-do.... 875 780 1,399 3,442
Kerosine. . _____ do__._ 33 93 190 568
Distillate fuel oil - _ do.._.. 18,492 50,483 36,558 103,094
Residual fuel oil___ ~do-_._ 395,939 941,895 421,561 830,475
Military jet fuel_____ _do____ , 16,132 7,117 21,066
Commercial jet fuel__ do__._ 26,941 80,015 30,375 90,214
Liquefied gases______ _do_... 9,885 16,805 11,647 19,916
Asphalt_ ______ _do____ 6,447 13,152 6,236 13,096
Unfinished oil._____________________ do__._ 35,225 93,699 29,350 71,321
Lubncants-- -- ~--do_.__ 40 501 33 '533
______________________ —--do-___ 20 176 17 74
Petrochenncal feed stocks___ ——-do_.__ 280 2,990 __________ _________.
Total . XX 6,987,242 XX 8,483,473

r Revised. XX Not applicable.
NA Not available.
1 Dead-burned basic refractory material consisting chiefly of magnesia and lime.



Table 10.—Comparison of world * and United States production of principal metals and minerals

1967 1968 »
Mineral World r ! United States World * United States
Thousand short tons Percent Thousand short tons Percent
(unless otherwise stated) of world (unless otherwise stated) - of world
Sarbon BlacK - e e e eemmmmmmmmm—memcmccmeam—m—n- 4,447,583 2,483,840 56 5,041,488 2,811,806 56
oal
Bituminous . - oo oo oo ecmmcmmmm oo 2,003,150 548,136 27 2,073,304 540,428 26
Lignite. oo cocoeeocoooaon 792,472 ,490 (©) 812,799 4,817 [©)
Pennsylvania anthracite. 200,736 12,2556 200,335 11,461
Coke (excluding breeze):
Gashouse 3 20,472 163 1 15,585 174 1
Oven and beehive_____ 334,522 r 64,580 20 815,272 63,653 20
Natural gas (marketable) .. 28,408,525 18,171,325 64 81,028, 664 19,322,400 62
..................... ,576 617 ) 619 [©)]
Petroleum (erude) - - - e cececcccccecemmmmm—e——m———- 12,878,486 8,215,742 25 14,083,717 8,829,042 24
Nonmetals:
SDEStOS _ - - oo oo cecececcccmceemeeememmmmmmmmemmemmmmmmmm———e= r 3,095 123 4 NA 121 NA
Barite___ 8,915
Cement 5_ 2,872,929
China clay-_ NA
Corundum.. NA
Diamonds.... 10,600
Diatomite. _ 1,522
Feldspar...._ NA
Fluorspar..._ NA
Graphite_ _. 392
GYPSUM oo oo oo cececeem NA
Lime (sold or used by producers). 88,828 17, 974 20 80,818
Magnesite_ o oo ocoe_o_o. r 11,399 NA 11,145
Mica (including serap)__. r 317,097 237,026 75 387,524
Nitrogen, agricultural 5 8_ 24,44 ,287 26 ,818
Phosphate rock. ... _..__ ..thousand long tons__ 86,133 39,770 46 92,838
Potash (K20 equivalent) . ..o oo mccccccecmmemm———————a 16,858 8,299 20 ,140
Pumice . e cecmmmemcmmmmemmmcmece——een 15,728 8,474 22 N.
Pyrites___ . .thousand long tons._._ 21,856 861 21,737
Salt 5 e e e cccccmceeeemememmmmm—memm———— 181,564 27,285 21 124,442
Strontium o e emeceecemmee—memmecmmeo—e—meiee 14 o eon e 2
Sulfur, elemental __ _ ________._._ --thousand long tons-. 17,597 8,270 47 18,604
Tale, pyrophyllite, and soapstone . - - oo mmccmcmemccccccmccean r 4,852 903 21 ,738
Vermiculite - oo e eeccccccccccccccccccmmeecmcmmeeeemmm—mmm——————— 370 255 69 417
Metals, mine basis:
Antimony (content of ore and concentrate) - - _ e oomaao-- short tons._. 63,849 892 1 67,767
Arsenic, White ® e mmmcmmmccmcaecan 65 W NA 65 w
Bauxite oo __________ - .thousand long tons_ r 43,889 101,654 4 42,880 191,665 4
Beryllium concentrate - ..o oo e cecma——aa short tons._ . r 5,428 w NA 6,116 168 38
Bismuth.____._._____ thousand pounds.__ 7,680 w NA 7,589 w NA
Cadmium . o cmcecmmccmema———- do_.__ 28,279 18,699 31 31,082 110,651 34
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Chromite - - o ccceccccccccccccecccccmcmeceecmememmm—emmmmmem—m———m—mn 4,720 o ccceean mcmemmnn 5,206 _oceccecas mememens
go'l)altL(contained) e cmcm——————— —---~--short tons.._ 22 w NA 22 w NA

-tantalum trates % _____ thousand pounds.. 21,052 W NA 20,331 w NA
Copper (content of ore and concentrate) .- . ccooooooooaoo oo 5,519 12 954 17 5,894 121,205 20
Gol(r .................................. -.thousand troy ounces.-_ 45,708 1,584 3 46,168 1,478 3
Tron Ore . o oo oo oo oo mccccccceae ----thousand long tons.. r 615,588 13 84,179 14 670,943 18 85,865 13
Lead (content of ore and concentrate) oo ococcccmccmocmccccocaanaa 3,169 12 317 10 , 12 359 11
Manganese ore (35 percent or more Mn) _ _ . i emaan 18,875 13 ) 19,194 11 ®
Mercury - . o oo e cce—ecmal thousand 76-pound flasks__ r 283 24 10 255 29 11
Molybdenum (content of ore and concentrate) - - oo cuun-- thousand pounds. . r 126,416 r 90,097 71 e 125,673 98,477 74
Nickel (content of ore and concentrate) - _ - caoemoocom oo 486 15 3 529 15 8
Platinum groups (Pt., Pd;, ete.) - _oo-_.___ -.thousand troy ounces.._ 3,170 16 1 3,415 15 ®
SHlVer e e cccccmmm— - do___. 259,006 82,119 12 272,507 82,729 12
Tin (content of ore and concentrate) - oo cocoeomoao oo long tons._ 215,006 w NA 226,624 w NA
Titanium concentrates:
Tlmenite . o ceccemmcceccmemecemmem——————— r 3,019 935 31 3,216 979 30
Rutile ¥ e ecmcccmmmcmcemmem—————— r 337 w NA 357 W NA
Tungsten concentrate (contained tungsten)._ . -.short tons__ 81,496 4,822 14 84,907 5,094 15
Vanadium (content of ore and concentrate)®._ . mooooaaaan do___. r 10,509 4,963 47 12,562 6,488 52
Zinc (content of ore and concentrate) - - - - memmeme oo 5,381 549 10 5,436 529 10
Metals, smelter basis:
AUminum . o e ————— 8,852 8,269 39 8,864 8,265 37
07,3 0] o1 SR - 5,939 14 862 15 6,649 141,266 19
Iron, pig (including ferroalloys) - 392,817 89,479 28 891,451 91,345 23
3 3,058 1380 12 3,221 15467 14
Magnesium _ - e short tons.__ 205,069 97,406 47 207,089 98,375 48
Selenium 9. ____________ thousand pounds.__ r2, 118 598 28 2,0 638 31
Steel ingots and castings. - oo oo emmme———eae 542,524 16 127,213 23 564,545 16 131,462 23
Tellurium *____________ _thousand pounds. . 284 135 48 270 121 45
T VU long tons._ . 219,276 17 18 3,048 1 230,021 1718 3 453 2
Uranium oxide (UsOs)?. __short tons._ . 18,978 9,125 48 22,344 12,338 55
ZANC - e e e im e mm 4,550 939 21 5,017 1,021 20

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

1 Total is not strictly comparable with previous ﬁears as it does not represent total world producti Confidential U.S. data are excluded. The data includes reported
ﬁg:;res and 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 Less than 4 unit.

8 Includes low- and medium-temperature and gashouse coke,

4 Sold or used by producers.

8 Including Puerto Rico.

¢ Kaolin sold or used by producers.

7 Average annual production from the appropriate 8-year totals, 1968-65 and 1966-68.

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

? World total exclusive of U.S.S.R.

1 Dry bauxite equivalent of crude ore.

11 Including secondary.

12 Recoverable.

13 Tron-nickel ore.

14 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, exclusive of scrap, was as follows: 1964, 1,301,107; 1965,
1,402,798; 1966, 1,429,854; 1967, 941,343; and 1968, 1,288,961,

16 Lead refined from domestic and foreign ores, excludes lead refined fr?m imported base bullion,

16 Data from American Iron and Steel Institute, Excludes production o gs by companies that do not produce steel ingots.
11 U,8, imports of tin concentrates (tin content),
18 Includes tin content of alloys made directly from ores. ¥¢U.S. GOVERNMENT PRINTING OFFICE: 1969 0— 392-740/68
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Injury Experience and Worktime
in the Mineral Industries

By Forrest T. Moyer !

The overall safety record for the mineral
mining and processing industries in 1968
was a slight improvement in nonfatal in-
jury experience but a retrogression in
fatality experience. The totals of 606 fatal
and 31,060 nonfatal injuries occurred at
respective frequency rates of 0.32 and
16.30 per million man-hours of worktime.
The comparable data for 1967 were 512
fatal and 31,360 nonfatal injuries at respec-
tive frequencies of 0.27 and 16.83 per
million man-hours.

The worsening of fatality experience in
1968 resulted primarily from three major
disasters (a single accident which results
in the death of five men or more) during
the year. In March, a shaft fire at a
Louisiana salt mine caused 21 fatalities; in
August a dust explosion at a Kentucky
coal mine resulted in nine deaths; and in
November a gas and dust explosion at a
West Virginia coal mine caused 78 fatalities.

Scope of Report.—These statistics com-
prise the injury and work experience of all
personnel engaged in production, explora-
tion, development, maintenance, repair, and
force-account construction work, including
supervisory and technical personnel, and

working partners at mineral-producing and
mineral-processing establishments in the
United States. Data concerning office-
workers 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
coverage varies from year to year particu-
larly with respect to small companies. The
1968 data were collected and compiled by
the Division of Statistics with continued
modification of procedures. These modifi-
cations affect only the figures on men work-
ing, days active, and man-days. All injury
rates were calculated from unrounded data
and in some instances cannot be repro-
duced from the rounded data shown in
the tables.

Most of the information was reported by
the producer or operator, but to obtain
complete coverage it was necessary to esti-
mate some worktime data for nonreporting
plants, using information from other
sources. Injury experience for these non-
reporters was not estimated, but was pro-
jected from the aggregate injury experi-
ence of reporters in the same industry.

MINERALS

METAL MINES AND MILLS

All general measures of injury experi-
ence at metal mines were improved in
1968. The totals of 57 fatal and 2,830
nonfatal injuries were well below the
corresponding figures for 1967. These
smaller numbers of injuries, coupled with
the increased man-hours of worktime, re-
sulted in a frequency rate for all injuries
of 29.16 per million man-hours in 1968,
5 percent lower than in the preceding
year. The injury-severity rate of 4,898

days lost per million man-hours was 17
percent lower than in 1967, owing largely
to the reduced number of fatalities.
There was a similar, but sharper, im-
provement in the safety record at metal
mills in 1968. The one fatal and 535 non-
fatal injuries were appreciably lower than
in 1967. As worktime increased 8 percent
in 1968, the frequency rate of all injuries
decreased to 10.55 or 17 percent below

1 Chief, Office of Accident Analysis, Office of
Associate Director for Health and Safety.
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1967. The injury-severity rate of 752 in
1968 was 49 percent lower than in 1967.
At copper mines in 1968, the 18 fatal
and 605 nonfatal injuries had .an overall
rate of occurrence of 18.54 per million
man-hours and a severity rate of 4,135
days lost per million man-hours. Each of

these general measures of injury experience

was improved over 1967 data. At copper
mills, the number of fatalities was reduced
to one, but nonfatal injuries increased to
135 in 1968. However, owing to the in-
creased worktime, the frequency rate of
10.60 for all injuries in 1968 was virtually
the same as in 1967. The injury-severity
rate of 893 was substantially improved
over that of 1967. The work stoppage at
copper mines and mills which had started
in mid-July 1967 was ended in March
1968. As a result, man-hours of work at
mines and mills in 1968 were appreciably
above 1967 levels.

The retrogression of the safety record
at gold mines in 1968 was compensated
only in part by an improvement at gold
mills. The 10 fatal and 320 nonfatal in-
juries at the mines had a frequency rate of
46.93 and a severity rate of 11,773. Each
of these measures was appreciably higher
than in 1967. There were only five non-
fatal injuries at gold mills with a rate of
occurrence of 4.44 per million man-hours
and a severity rate of 4,024. .

At iron mines in 1968, the seven fatal
and 465 nonfatal injuries were respectively
four and 13 fewer than in 1967. However,
owing to the reduced worktime, the fre-
quency rate of all injuries increased
slightly. The injury-severity rate of 2,368
days lost per million man-hours was im-
proved over 1967. For iron-ore mills, mJury
experience was improved apprecw.bly in
1968. There were no fatalities and the total
of 135 nonfatal injuries was 14 fewer than
in 1967. The reduced number of injuries,
coupled with the marked increase in work-
time, resulted in a frequency rate of 7.91
and a severity rate of 426 at iron mills in
1968.

The safety record of lead-zinc mines
was more favorable than in 1967. There
were two fewer fatal and 28 fewer non-
fatal injuries in 1968. The injury-frequency
and -severity rates, respectlvely 57.47 and
7,497, were lower than i in 1967. Operating
activity at the mines, as measured by
man-hours worked, was at about the same
level in 1968 as in the preceding year. At
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lead-zinc mills in 1968 there were no
fatalities, but the total of 90 nonfatal in-
juries was 12 more than in 1967. As a
result, the injury-frequency rate of 32.95
per million man-hours was less favorable
than in the preceding year. The injury-
severity rate of 2,249 was improved
markedly over 1967 owing to the fatality-
free year.

Operating activity at uranium mines in
1968 increased sharply over that during
1967. Although the total number of in-
juries in both years was nearly the same,
the injury-frequency and -severity rates
improved markedly. The six fatal and 310
nonfatal injuries at mines were, respec-
tively, one more and two less than in 1967.
At uranium mills in 1968, there were no
fatalities and 35 nonfatal injuries, 21 less
than in the preceding year. The smaller
number of injuries, together with the in-
creased worktime in 1968, resulted in a
frequency rate of 9.67 and a severity rate
of 85, both far below the corresponding
rates in 1967.

At miscellaneous metal (molybdenum,
titanium, mercury, bauxite, etc.) mines, the
three fatalities and 245 nonfatal injuries
were, respectively, five and 16 fewer than
in 1967. However, the injury-frequency
rate of 35.56 for 1968 was only slightly
lower than in the preceding year, owing to
the reduction in worktime. There was a
sharp reduction in the severity rate to
4,935 in 1968 because of fewer fatalities.
All measures of injury experience at mills
processing the miscellaneous metal ores
were improved in 1968. There were no
fatalities and 135 nonfatal injuries com-
pared with two fatal and 169 nonfatal
injuries in 1967. The injury-frequency and
injury-severity rates, respectively 10.05 and
692, were well below the corresponding
data in 1967.

NONFERROUS REDUCTION AND
REFINING PLANTS

The totals of four fatal and 1,155
nonfatal injuries at nonferrous smelting,
reducing, and refining plants were, respec-
tlvely, five fewer and 218 more than
in 1967. With the reduced number of
fatalities, the injury-severity rate of 725
in 1968 was sharply improved over that
during the preceding year. However, the
injury-frequency rate of 10.63 per million
man-hours in 1968 was appreciably worse.
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The frequency rate of injuries was im-
proved slightly at lead and miscellaneous
metal smelters in 1968, but was less favor-
able at copper, zinc, and aluminum reduc-
tion and refining plants. Primarily owing to
improved fatality experience, the severity
rates of injuries at copper, zinc, and mis-
cellaneous metal plants were sharply better
in 1968 than in the previous year. At lead
and aluminum reduction plants, the injury-
severity rates worsened in 1968.

Operating activity in 1968, as measured
by man-hours worked, at copper and lead
smelting and refining plants was appre-
ciably higher than in the preceding year.
The extended .work stoppages affecting
these plants were ended in March 1968.
Activity at zinc, aluminum, and miscel-
laneous metal plants was lower than in

1967.

NONMETAL (EXCEPT STONE)
MINES AND MILLS

The overall safety record of nonmetal
mines worsened in 1968. The. total of 991
injuries was 52 fewer than in 1967, but
the injury-frequency rate for 1968 in-
creased slightly to 27.30 per million man-
hours because of the larger proportional
decline in total worktime (table 4). The
injury-severity rate of 7,068 days lost
per million man-hours was more than
double that for 1967 owing primarily to
the larger number of fatalities, 36 com-
pared with 17 in 1967. There was a major
disaster in March 1968 from a shaft fire
at a salt mine in which 21 men died.

At all mills processing nonmetals, the
totals of four fatal and 1,515 nonfatal
injuries were, respectively, nine and 10
fewer than in 1967 (table 5). However,
the frequency rate of all injuries in 1968
increased slightly to 22.90 because of the
decline in man-hours worked. The injury-
severity rate of 1,209 days lost per million
man-hours was improved sharply over
that of 1967, owing principally to the
lower number of fatalities.

All general measures of injury experi-
ence at clay-shale mines and mills were
improved in 1968. The totals of fatal and
nonfatal injuries, respectively, one and 175
at mines and two and 950 at mills, were
lower than the corresponding figures for
1967. The resulting injury-frequency rates
of 20.37 at mines and 30.65 at mills were
more favorable than in 1967. With the
reduced number of fatalities, the injury-
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severity rates in 1968 of 1,934 at mines
and 1,472 at mills represented improve-
ments over the similar data for the preced-
ing years.

In the gypsum industry, the number of
nonfatal injuries increased at both mines
and mills and resulted in less favorable
frequency rates of injuries in 1968. There
was one fatality in both 1968 and 1967
at the mines, but none occurred at mills in
either year. The severity rate of injuries
was improved in 1968 at mines but was
less favorable at the mills.

At both mines and mills in the phos-
phate rock industry, the frequency rates of
injuries were higher in 1968, but the
severity rates were improved over 1967
data. The higher frequency rate at mines
resulted principally from an increased
number of nonfatal injuries, whereas at
mills the retrogression in injury frequency
resulted primarily from the decline in
man-hours worked. The improved severity
rates resulted from the reduced numbers
of fatalities in 1968.

The number of fatal and nonfatal in-
juries in 1968 at both potash mines and
mills was lower than in 1967. However,
the frequency rates of injuries at both
locations were higher than in 1967 because
of the reduction in man-hours worked.
Owing to the lower numbers of fatalities
in 1968 at mines and mills, the injury-
severity rates were improved over those for
1967.

Injury experience in the salt industry
worsened in 1968, as the number of fatal
and nonfatal injuries increased at both
mines and mills. At mines, the frequency
rate of injuries was less favorable than in
1967, but at mills, the rate of occurrence
was improved in 1968 because of the in-
creased worktime. The injury-severity rates
at both mines and mills were sharply
higher than in 1967. Of the 24 fatalities
at salt mines, 21 occurred in a major
disaster on March 5, 1968, when a shaft
fire at the Belle Isle Salt Mine, Cargill,
Incorporated, Belle Isle, Louisiana, trapped
the men underground.

Activity at sulfur mines, as measured by
man-hours worked, increased moderately
in 1968. There were no fatalities at the
mines, but the nonfatal injuries increased
to 85 or 31 more than in 1967. As a result,
the injury-frequency rate worsened to
17.33 in 1968 whereas the severity rate
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improved to 932. There was no reported
work activity at sulfur mills in 1968.

At miscellaneous nonmetal (barite, boron
minerals, feldspar, fluorite, mica, talc, etc.)
mines, fatalities increased to six, but non-
fatal injuries decreased sharply to 180
in 1968. The resulting frequency rate of
injuries of 32.19 improved moderately,
whereas the severity rate worsened appre-
ciably over the corresponding data for
1967. At mills, the totals of one.fatal and
275 nonfatal injuries were, respectively,
three fewer and 33 more than in 1967.
The injury-frequency ' rate increased to
18.03, but the severity rate of 1,264 repre-
sented a substantial improvement over the
comparable rates for 1967.

STONE QUARRIES AND MILLS

The overall frequency rate of injuries
at all stone operatlons was virtually the
same in 1968 as in 1967 inasmuch as there
was little change in the total number of
injuries and total worktime. However,
fatalities were increased by 12 to a total of
58 in 1968 with the result that the injury-
severity rate worsened to 2,702 days lost
per million man-hours in 1968 (table 6).

All general measures of injury experi-
ence at cement quarries and mills retro-
gressed in 1968. The totals of 10 fatal and
380 nonfatal injuries were, respectively,
six and 33 more than in 1967. As a result,
both the frequency rate of 6.94 and the
severity rate of 1,573 were worse than in
the previous year.

At granite quarries and mills, fatalities
increased by one to a total of four in 1968
with the result that the injury-severity rate
was less favorable than in 1967. However,
as nonfatal injuries decreased by 16 in
1968, the frequency rate of all injuries
declined to 23.50.

At lime operations, the total of five
fatalities was the same as in 1967 but the
nonfatal injuries decreased by 25 to 260 in
1968. Consequently, the injury-frequency
and injury-severity rates, respectively 15.28
and 2,108, were improved moderately over
1967 rates.

All general measures of injury experi-
ence at limestone quarries and mills were
less favorable in 1968. The totals of 29 fatal
and 1,445 nonfatal injuries were, respec-
tively, three and 16 more than in 1967.
The resulting injury-frequency rate of
22.57 and the severity rate of 3,526 were
both higher than in 1967.
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There were no fatalities at marble
quarries and mills in either 1968 or 1967.
For nonfatal injuries, the. total of 175 for
1968 was 14 less than in the preceding
year. As a result, the injury-frequency
rate for 1968 was improved to 30.09.
However, the injury-severity rate of 2,134
in 1968 worsened appreciably over that for
1967.

Fatality experience worsened sharply at
sandstone operations and there were six
fatalities in 1968 compared with none in
the preceding year. Consequently, the in-
jury-severity rate of 4,403 was more than
seven times higher than in 1967. The
frequency rate of all injuries rose slightly
to 24.65 per million man-hours in 1968.

The safety record of slate quarries and
mills was improved in 1968. There were
no fatalities compared with three in 1967,
and the number of nonfatal injuries was
10 less than in the preceding year. The
injury-severity rate dropped sharply to 573
days lost per million man-hours and the
frequency rate 1mproved moderately to
31.30 in 1968.

At traprock operations, the totals of
two fatal and 220 nonfatal injuries were
respectively two fewer and 10 more than
in 1967. The resulting ihjury-severity rate
of 2,747 was moderately improved but the
frequency rate of 24.32 was slightly less
favorable compared with the correspond-
ing data for 1967.

At miscellaneous stone quarries and mills,
the totals of two fatal and 75 nonfatal
injuries ' were, respectively, one and 11
more than in 1967. As a result the injury-
severlty rate worsened appreciably to 3,794
in 1968. However, the frequency rate of
1n]ur1es improved slightly to 19.91 in 1968,
owing to the greater worktime.

SAND AND GRAVEL OPERATIONS

Fatality experience in the sand and
gravel industry was improved and the total
of 25 deaths was seven fewer than in 1967.
Consequently, the injury-severity rate of
2,626 in 1968 represented a moderate
improvement over that for 1967 (table 7).
However, nonfatal mjunes increased by
71 to a total of 1,990 in 1968. This in-
crease coupled with the decreased work-
time resulted in a frequency rate of 21.65
for all injuries, a moderate retrogression
from the 1967 rate.
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SLAG (IRON-BLAST-FURNACE) OPERATIONS

The safety record of the slag industry
was improved in 1968. There were two
fewer fatalities in 1968 and the injury-
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severity rate of 2,454 days lost per million
man-hours was less than half the cor-
responding rate in 1967. The frequency
rate of 15.69 for all injuries in 1968 was
slightly lower than in the preceding year.

MINERAL FUELS

The totals of 420 fatal and 18,764 non-
fatal work injuries in 1968 were, respec-
tively, 101 more and 401 less than in the
preceding year. As a result, the fatality
frequency rate of 0.33 per million man-
hours was sharply higher than that of
0.26 in 1967. For nonfatal injuries, the
frequency rate of 14.89 in 1968 repre-
sented a slight improvement over the
corresponding rate of 15.69 in the preced-
ing year. The worsened fatality experience
in 1968 resulted primarily from the two
major disasters in bituminous-coal mining.

COAL MINES

The safety record of the coal mining
industry avorsened appreciably in fatality
experiencg but improved slightly in non-
fatal injury experience. Fatalities in 1968
totaled 311 or 89 more than in 1967
(table 9). The resulting severity rate of
10,071 days lost per million man-hours
was markedly higher than in the preceding
year and was the highest annual rate since
1963. There were two major disasters in
1968 with a death toll of 87, whereas in
1967 there were no major disasters.

The total of 9,460 nonfatal work injuries
was 655 less than in 1967 and was the
lowest annual figure in complete records
back to 1930. Owing to the lower number
of injuries, the frequency rate of all in-
juries improved slightly to 41.68 per
million man-hours and was the lowest
annual rate in a statistical history started
in 1930.

Injury and worktime statistics for 1968
are based on final data for anthracite
mines and preliminary data for bituminous-
coal and lignite mines.

Bituminous-Coal and Lignite Mines.—
Fatality experience in bituminous-coal and
lignite mines retrogressed markedly in
1968. The total of 307 fatal injuries, 94
more than in 1967, was the highest annual
figure since 1958. Owing to the increased
number of fatal injuries, the severity rate
of 10,361 days lost per million man-hours
of worktime in 1968 was appreciably

higher than in the preceding year. The
worsened fatality experience in 1968 re-
sulted primarily from two major disasters
(a single accident which results in the
death of five men or more). A dust ex-
plosion, initiated by improper handling
of explosives in the underground workings
of the River Queen No. 1 Mine, Peabody
Coal Company, Greenville, Kentucky, on
August 7, 1968, claimed the lives of nine
men, and a gas and dust explosion in the
Consol No. 9 Mine, Mountaineer Coal
Company, Division of Consolidation Coal
Company, Farmington, West Virginia, on
November 20, 1968, claimed 78 lives. There
were no major disasters in coal mines dur-
ing 1967.

By work locations, the fatalities in 1968
were distributed as follows: Underground
workings, 267; associated surface of under-
ground mines, eight; strip mines, 22; auger
mines, six; and mechanical cleaning plants,
four. Of the fatal injuries in underground
workings, the following were the ranking
causes of accidents: Falls of roof, face,
or side (98 deaths), gas and dust explo-
sions (88), haulage (31), electricity (17),
and machinery (15 deaths).

The total of 8,955 nonfatal injuries in
1968 was 551 less than in 1967. Owing
to the larger proportional decline in in-
juries than in man-hours, the frequency
rate of 41.46 per million man-hours for all
injuries represented a slight improvement
over the similar rate of 42.36 for the
preceding year.

Anthracite Mines.—Fatality experience
at Pennsylvania anthracite mines was
better than in any other year of statistical
history. The total of four fatalities in 1968
was five less than in 1967. There also was
a decline in the number of nonfatal in-
juries to a total of 504 in 1968, 105 less
than in the preceding year. As a result,
both the injury-frequency and injury-
severity rates in 1968, respectively 46.13
and 4,182, were improved sharply over the
corresponding rates of 50.00 and 5,511 for
1967.
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COKE OPERATIONS

The overall safety record at coke opera-
tions in 1968 was a slight improvement in
the injury-frequency rate to 5.62 per
million man-hours but a worsening in the
injury-severity rate to 1,875 days lost per
million man-hours (table 10). The total of
seven fatalities was two fewer and for non-
fatal injuries the total of 204 was 22 less
than in 1967.

Slot Ovens.—Fatality experience wors-
ened at slot-oven plants in 1968. The total
of seven fatalities was two more than in
1967 and as a result the injury-severity
rate increased sharply to 1,876. The injury-
frequency rate of 5.14 represented a slight
improvement over 1967, owing to the lower
number of nonfatal injuries, 184 in 1968.

Bechive Ovens.—There were no fatalities
at bechive-oven plants in 1968, compared
with four in the preceding year. The total
of 20 nonfatal injuries was five fewer than
in 1967. Both the injury-frequency and
injury-severity rates, respectively 52.85 and
1,855, were well below the corresponding
rates for 1967.

OIL AND GAS OPERATIONS '

The totals of 102 fatal and 9,069 non-
fatal injuries in the oil and gas industries
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during 1968 were, respectively, 14 and
293 more than in 1967 (table 11). How-
ever, there was a moderate increase in
worktime to a total of nearly 987 million
man-hours in 1968. Consequently, the in-
jury-frequency rate of 9.29 was slightly
improved over 1967, and the injury-
severity rate of 985 was virtually un-
changed from that of the preceding year.

PEAT

The safety record- of the peat industry
was improved in 1968. There were no
fatalities in either 1968 or 1967 and the
eight nonfatal injuries were seven fewer
than the total for 1967. As a result, both
the injury-frequency and injury-severity
rates, respectively 10.02 and 244, were
appreciably more favorable than in 1967.

NATIVE ASPHALT

Injury experience in the native asphalt
industry (bituminous limestone, bituminous
sandstone, and gilsonite operations) was
better than in 1967. There were no fatali-
ties in either 1968 or 1967 and the total
of 23 nonfatal injuries was 10 less than in
1967. Consequently, the injury-frequency
rate of 27.49 and the injury-severity rate
of 672 were far below the corresponding
rates for 1967.
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Table 1.—Worktime and injury experience at metal mines
in the United States, by industry groups
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Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours
Industry and year working days (thou- (thou-
daily active sands) sands) Fatal Nonfatal Frequency Severity
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
17,258 218 3,760 80,064 19 654 22.39 5,520
15,500 267 4,18 88,555 18 605 18.54 4,135
228 983 7,885 4 208 26.89 3,956
241 982 7,896 4 264 3.9 5,970
236 907 7,254 10 305 43.42 9,846
237 855 6,844 8 263 39.60 10,022
223 882 7,055 10 320 46.93 11,773
258 3,659 29,443 12 452 15.76 3,309
273 3,942 ,752 5 510 16.22 1,727
277 3,898 81,360 13 553 18.05 3,526
282 3,600 28,859 11 478 16.94 2,846
285 3,415 27,390 7 465 17.16 2,368
260 2,118 16,969 19 1,038 62.29 10,113
259 2,279 18,240 17 1,089 60.64 8,128
261 2,273 18,212 15 1,096 61.00 8,108
252 ,962 15,727 15 913 59.01 8,563
258 1,959 15,660 13 885 57.47 7,497
203 969 7,833 4 849 45.07 6,401
211 771 6, 10 282 47.06 12,144
204 735 5,945 7 210 36.50 8,845
223 6,751 5 812 46.95 7,139
219 1,003 8,385 6 310 37.80 5,542
286 718 5,750 3 185 32.69 4,755
r 277 987 7,898 3 251 82.16 3,467
281 967 7,762 7 295 38.91 7,555
283 943 7,549 8 261 35.64 8,455
285 864 6,915 8 245 85.56 4,935
261 12,996 104,204 55 3,266 31.87 4,833
272 18,994 112,277 58 3,292 9.84 4,704
279 13,944 111,857 75 3,435 31.38 5,736
246 11,9 95,794 66 2,881 30.76 5,881
263 12,306 98,960 57 ,83 9.16 4,898

P Preliminary.

r Revised.
1 Data may not add to totals shown because of rounding.
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Table 2.—Worktime and injury experience at metal mills
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours

Industry and year  working days (thou- (thou-
daily active sands) sands) Fatal Nonfatal Frequency Severity

5,062 316 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
5,953 228 1,358 10,863 3 112 10.59 2,106
5,600 286 1,628 13,025 1 135 10.60 893
Gold-silver
(lod&placer)
1964 13 18.14 361
24 30.09 3
31 34.26 8,479
23 29.26 4,877
5 4.44 4,024
103 8.03 719
121 8.33 718
117 7.95 1,615
149 9.98 1,049
135 7.91 6

56 16.38 842
35 9.67 85
96 7.77 873
90 6.73 221
206 15.19 2,192
169 12.20 1,176
135 10.05 692
406 9.08 1,045
472 9.76 K

? Preliminary. r Revised.
1 Data may not add to totals shown because of rounding.
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Table 3.—Worktime and injury experience at primary nonferrous .reduction and
refinery plants in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men Average worl worked injuries million man-hours
Industry and year working days (thou- (thou-
daily active  sands) sands) Fatal Nonfatal Frequency Severity

10,495 3238 3,385 27,106 1 855 13.13 ¢
10,875 834 3,635 29,060 3 314 10.9 1,257
10,411 335 3,486 27,779 5 362 13.2 1,673
10,750 226 2,434 19,471 2 260 13.46 1,219
10,300 291 2,993 28,910 1 840 . 99
2,327 321 746 6,002 1 67 11.33 2,353
2,826 301 701 5,608 1 74 .37 2,897
2,508 317 796 6,360 3 105 16.98 3,892
2,031 289 687 4,679 ... 110 23.51 1,
2,400 293 693 5, 1 126 .91 2,434
6,848 334 2,284 18,064 3 314 17.56 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
7,280 316 2,304 18.426 5 289 15.96 2,493
6,700 834 2,246 17,970 ... 336 18.64
15,794 334 5,278 42,917 3 242 5.71 790
19,582 843 6,712 62,048 3 2178 5.40 629
18,3872 848 6,398 50,986 ... 228 4.47 368
20,508 347 7,107 56,854 1 245 4.33
20,100 846 6,937 , 8 2 825 5.84 468
1,492 312 465 8,719 ...... 21 5.65 155
1,716 283 5 3,88 1 21 5.67 1,795
2,024 851 11 5,699 __.__. 34 5.97 763
2,477 307 61 6,081 1 33 5.569 1,093
2,100 3844 720 ,785  meeeae 80 5.53 421
86,956 329 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
43,046 307 18,194 105,511 9 937 8.97 1,029
41,600 827 18,590 109,010 4 1,156 10.63 125

P Preliminary.
1 Data may not add to totals shown because of rounding.
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Table 4—Worktime and injury experience at nonmetal (except stone) mines
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
Average worked  worked injuries million man-hours
Industry and year workmg days (thou- (thou-

daily active  sands) sands) Fatal Nonfatal Frequency Severity

212 1,156 9,366 7 254 27.87 6,169
220 1,217 9,877 4 291 29.87 4,034
219 1,266 10,316 2 281 27.43 2,147
227 1,182 9,607 2 25.92 1,967
219 1,056 8,590 1 175 20.37 1,934
255 260 2,091 ___._. 15 7.17 302
255 247 2,001 2 19 10.49 6,439
244 228 ,848 .o 23 12.45 3,743
249 222 1,799 1 12 7.23 3,628
254 228 1,840 1 20 10.88 38,518
296 629 5,063 2 92 18.57 3,410
294 738 5,962 2 122 20.80 2,460
302 960 7,791 5 161 21.31 4,329
272 865 6,991 3 160 23.32 3,554
278 827 6,700 2 165 24.63 2,476
333 673 5,384 4 171 32.50 6,138
857 625 5,004 1 192 38.57 4,834
857 690 5,516 4 209 38.61 5,

328 627 5,017 3 163 83.09 4,713
326 531 4,245 2 155 87.45 8,495
273 423 3,487 1 122 35.27 4,335
279 457 8,745 3 97 26.70 ,

279 504 4,104 2 90 22.42 4,871
266 470 3,892 2 168 43.68 4.318
274 511 4,175 24 175 47.92 37,205
363 476 4,106 _.____ 53 12.91 418
363 497 4,466 2 55 12.76 3,078
360 537 4,682 ... 54 11.66 1,985
365 598 4,783 2 54 11.71 2,878
848 562 4,965 ---___ 85 17.33 "932
223 803 6,479 4 199 31.33 4,993
242 831 6,706 7 213 32.81 9,127
234 841 6,796 3 240 35.76 38,810
235 801 6,461 4 222 84.98 4,709
233 710 5,715 6 180 82.19 ,

259 4,420 85,977 18 906 25.68 4,389
268 4,612 r37,760 21 989 26.75 ,

268 5,027 41,003 16 1,058 26.19 3,586
264 4,765 38,560 17 1,026 27.06 3,499
263 4,424 36,225 36 956 27.30 7,068

P Preliminary. vised.
1 Data may not add to totals shown because of rounding.
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Table 5.—Worktime and injury experience at nonmetal (except stone) mills
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours
Industry and year  working days (thou- (thou-
daily active  sands) sands) Fatal Nonfatal Frequency Severity

15,250 261 3,982 32,058 4 1,011 81.66 2,025
264 3,738 80,116 5 890 29.72 2,047
270 4,214 34,028 8 1,020 30.06 2,101
256 4,068 82,742 6 1,007 30.94 2,172
265 38,861 81,030 2 950 80.65 1,472
278 442 3,467 ... 20 5.77 1,804

817 6,667 ... 25 8.81

269 696 5,567 1 21 3.96 1,721
265 556 - ¢ J—— 15 8.85 163
267 527 4,800 ... 20 4.88 231
319 690 5,614 ______ 38 6.89 1,017
812 78 6,198 4 54 9.36 5,
335 653 5,237 3 60 12.03 3,821
297 607 4,854 1 55 11.54 3,420
806 526 4,210 ... 56 13.06 5
832 833 2,666 1 45 17.25 2,644
857 402 3,214 72 22.40 1,959
360 871 2,967 47 15.84 2,028
347 4 2,751 49 18.54 4,921
309 203 1, 40 25.86 T

r 288 1,405 11,229 183 16.30 657
284 1,109 ' 154 17.17 867
2! 1,112 8,898 162 18.43 1,787
283 1,047 8,393 156 18.59
294 1,207 9,700 170 17.63 1,073

r 237 3 21

r 305 3 24 2 r81.97 r82
300 B cmcce mmmmmmee mmmmmen memeeoee
250 ®) 2 1 500.00 12,500

296 1,976 15,898 286 18.05 1,840
286 2,006 16,118 254 15.88 1,541
289 1,944 15,635 242 15.78 2,232
278 1,913 15,3865 275 18.03 1,264
279 8,914 71,461 1,580 22.19 1,550
283 8,819 70,975 1,488 21.04 1,987
283 9,052 72,810 1,564 21.63 2,030
278 8,565 68,850 ,525 22.34 2,043
276 8,287 66,235 1,515 22.90 1,209

p Preliminary. r Revised.
1 Beginning with 1965, includes data on certain mills not reported in prior years.
: Data ﬂg\gr 51&1; add to totals shown because of rounding.

Less t! .
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Table 6.—Worktime and injury experience at stone quarries and mills
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours

Industry and year  working  days (thou- (thou-
daily active  sands) sands) Fatal Nonfatal Frequency Severity

318 7,323 58,592 8 303 5.81 1,017
319 7,822 58,563 10 331 5.82 1,399
326 7,381 59,044 6 859 .18 1,245
817 7,008 56,119 4 347 6.25 1,140
320 6,984 55,890 10 380 6.94 1,578
236 2,065 17,076 6 466 27.64 3,758
243 2,176 18,284 6 409 22.70 2,966
246 2,005 16,756 2 412 24.71 8,069
249 1,958 16,351 3 401 24.71 2,296
246 1,962 16,515 4 385 23.50 8,155
304 2,117 17,026 5 296 17.68 2,310
291 2,234 17,958 4 282 15.93 1,808
299 2,236 18,039 6 345 19.46 3,269
282 2,190 17,583 5 285 16.49 2,417
283 2,134 17,210 5 260 15.28 2,108
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 7,619 64,907 26 1,429 22.42 3,327
248 7,646 65,340 29 1,445 22.57 8,526
258 671 5,456 ... 174 31.89 581
249 631 5,165 2 181 85.43 3,303
2565 758 6,178 1 213 34.64 2,523
251 725 6,080 ______ 189 31.09 1,115
246 691 5,780 ___... 175 80.09 2,134
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 3 314 29.10 2,739
241 1,209 10,047 ______ 242 24.09 622
232 1,194 9,860 6 235 24.65 4,403
263 369 2,998 1 86 29.07 3,085
262 322 2,630 _____. 84 31.93 T2

266 366 2,975 1 79 26.89 2,762
260 371 3,024 3 100 34.06 6,611
261 360 2,905 ______ 90 81.30 578
208 1,125 9,401 2 240 25.74 2,285
213 1,180 9,855 1 215 21.92 1,166
221 1,281 10,263 1 241 28.58 1,975
224 1,075 8,940 4 210 23.94 3,281
242 1,092 9,045 2 220 24.82 2,747
199 525 4,200 1 96 23.10 1,799
220 460 3,811 ______ 7 20.21 1,416
211 398 3,216 1 78 24.56 2,528
217 393 3,176 1 64 20.47 2,333
227 462 8,920 2 75 19.91 8,794
260 22,873 188,000 61 3,367 18.23 2,761
263 23,585 194,000 48 3,305 17.28 2,330
269 23,113 190,787 51 3,583 19.05 2,852
266 22,548 186,227 46 3,267 17.79 2,308
268 22,524 186,465 58 3,260 17.80 2,702

» Preliminary.
1 Includes burning or calcining and other mill operations.
? Data may not add to totals shown because of rounding,
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Table 7.—Worktime and injury experience at sand and
gravel plants in the United States

Average Man-days Man-hours Number of Injury rates per
men Average work worked injuries million man-hours
Year working  days (thou- (thou-

daily active  sands) sands) Fatal Nonfatal Frequency Severity
217 12,129 100,891 34 1,957 19.73 8,237
221 11,947 100,083 40 1,870 19.08 3,214
225 12,459 104,971 35 2,098 20.32 2,901
216 11,296 96,645 32 1,919 20.19 2,933
219 10,948 93,155 25 1,990 21.65 2,626

»? Preliminary.

Table 8.—Worktime and injury experience at slag (iron-blast-furnace)
plants in the United States

Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours
Year working  days (thou- (thou-

daily active sands) sands) Fatal Nonfatal Frequency Severity

1,472 264 889 8,107 1 53 17.38 3,895
1,537 277 425 38,415 1 50 14.93 3,173
1,472 277 407 3,382 ...... 44 13.20 709
1,721 265 439 3,539 3 53 15.82 5,762
1,724 263 454 3,697 1 57 15.69 2,454

Table 9.—Worktime and injury experience at coal mines and preparation plants
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men Average worked worked injuries million man-hours
Industry and year  working  days (thou- (thou-

daily active sands) sands) Fatal Nonfatal Frequency Severity

Bituminous coal and

lignite mines:
137,617 212 29,200 232,037 218 9,728 42.86 8,312
137,602 213 29,242 232,613 251 10,071 44.87 9,243
135,952 218 28,928 230,087 227 9,617 42.78 7,900
131,562 220 28,910 229,415 213 9,506 42.36 7,817
129,900 216 28,091 223,370 807 8,955 41.46 10,3861

13,144 214 2,812 20,368 24 1,842 67.07 9,650
11,132 204 2,271 16,375 8 1,067 65.65 4,936
9,292 203 1,883 ,672 6 829 61.07 4,477
7,750 219 1,701 12,359 9 609 50.00 5,511
6,932 217 1,508 11,011 4 504 46.13 4,182

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 80,811 248,759 233 10,446 43.81 7,708
139,312 220 30,611 241,774 222 10,115 42.75 7,699
136,800 216 29’598 234,385 811 9,460 41.68 10 071

1 Data may not add to totals shown because of rounding.
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Table 10.—Worktime and injury experience at coke ovens
in the United States, by industry groups

Average Man-days Man-hours Number of Injury rates per
men  Average worki worked injuries million man-hours
Industry and year  working days (thou- (thou-
daily active  sands) sands) Fatal Nonfatal Frequency Severity

Slot ovens:
1964

164 4.38 703
192 4.98 1,816
658

201 5.34 963
184 5.14 1,876

220 94 743 40 53.83 5,457
222 115 885 36 40.68 1,318
236 111 821 36 43.82 1,048
179 52 374 25 77.61 67,561
233 50 878 20 52.85 ,
357 4,807 38,418 204 5.34 K
352 5,113 40,869 228 5.75 1,805
358 5,094 40,730 191 4.76 66
356 4,873 38,956 226 6.03 1,602
359 4,696 37,546 204 5.62 1,875

1 Data may not add to totals shown because of rounding.

Table 11.—Worktime 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 Injury rates per
Year Average men worked injuries million man-hours
working daily (thousands)
Fatal Nonfatal Frequency Severity
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
466,652 986,952 102 9,069 9.29 985

Table 12.—Worktime and injury experience in the peat industry in the United States

Average Man-days Man-hours Number of Injury rates per
men  Average worked worked injuries million man-hours
Year working  days (thou- (thou-

daily active  sands) sands) Fatal Nonfatal Frequency Severity

781 170 133 24 21.39 1,851
623 150 94 13 16.57 5

523 184 96 10 12.44 373
506 187 95 15 19.11 733
533 186 99 8 10.02 244

Table 13.—Worktime and injury experience in the native asphalt industry (bituminous
limestone, bituminous sandstone, and gilsonite mines and mills) in the United States

Average Man-days Man-hours Number of Injury rates per
men Average worke worked injuries million man-hours
Year working  days (thou- (thou-

daily active sands) sands) Fatal Nonfatal Frequency Severity

369 256 94 762 2 30 41.97 16,701
253 108 874 1 26 30.90 8,335

368 270 99 806 1 28 85.98 7,872
393 2565 100 821 ... 33 40.21 2,985
399 2569 103 5 ¥ (—— 23 27.49
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Abrasive Materials

By J. Robert Wells !

The 1968 domestic output of natural
abrasive materials, as measured by the
quantities sold or used by producers, was
the greatest on record. A decline in emery
production was more than offset by sub-
stantial increases for both garnet and
special silica-stone products, and even more
notably, for tripoli, the quantities of which
used for abrasive and nonabrasive purposes
advanced significantly and nearly in equal
proportion. The volume of production of
crude artificial nonmetallic abrasives in the
United States and Canada was virtually the
same as in the previous year, although the

total value was 8 percent higher. Output
of artificial metallic abrasives showed a
moderate advance in both quantity and
total value. Shipments of corundum from
Southern Rhodesia were cut off by the
midyear imposition of a strict United
Nations embargo on goods from that nation.
Initial steps were taken to secure Con-
gressional approval for the gradual dis-
posal of some 18 million carats of indus-
trial diamond now on Government inven-
tory but declared surplus to the stockpile
requirement.

Table l;—-Sa.lient abrasive statistics in the United States

Kind 1964 1966 1966 1967 1968
Natural abrasives (domestic) sold or
used by producers:
Tripoli. - oo short tons. . 64,613 71,138 66,163 70,984 85,534
alue_ ..o thousands. . $268 $381 $328 $37' $796
Special silica-stone products !
short tons. . 3,186 3,603 8,806 2,701 3,141
--thousands. . $292 $432 $615 $574 $629
Garnet.. short tons. . 16,123 19,330 21,952 20,494 22,136
Value. thousands. - $1,622 $1,717 $2,092 $1,849 $1,922
Emery - short tons_ ,214 10,720 11,102 w
Value ousands. . $172 $204 $210 w W
Artificial abrasive: short tons__. 459,169 524,305 607,508 652,812 567,814
alue. o o_oocoooa. thousands..  $63,3870 $78,102 $82,794 $80,405 $86,316
Foreign trade (natural and artificial
abrasives): .
Exports (value) . ______ thousands..  $48,455 $50,418 $51,758 $50,896 $60,265
Reexports (value) .. _cee_-. do___. 17,142 $18,750 $13,148 $17,2389 $19,807
Imports for consumption (value)
: thousands..  $89,299 $89,332 $110,650 $100,427 $103,125

‘W Withheld to avoid disel

individual company confidential data.

1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, and whetstones.
2 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of metsallic

abrasives (United States).

Foreign Trade.—Although imports of
nearly all the various categories of abrasive
materials were somewhat greater than in
1967, the figure for net imports (total
imports minus exports and reexports) was
the lowest in at least 15 years, down 29

percent from the 1967 figure and 50 per-
cent from that in 1966. Increases in ex-
ports and reexports of industrial diamond
were the most evident influences in this
reduction of the import-export disparity.

1 Physical scientist, Division of Mineral Studies.
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Table 2.—U.S. exports of abrasive materials, by kinds

(Thousands)
1967 1968
Kind
Quantity Value Quantity Value
NATURAL ABBAS!VE
Dust and powder of preci or semipreci st in-
cluding diamond dust and powder......ccoeo._ carats. . 4,817 $12,526 6,015 $16,616
Crushing bo do_... 18 210 26 168
Industrial d d do___. 148 924 300 1,153
Emery, natural corundum, and other natural abraslves,
D€l e e cccccccmcccm————————— 28,000 1,935 40,431 2,569
MANUFACTURED ABRASIVES
Artificial corund (fused oxide) .- - do.... 89,128 5,633 31,046 6,311
Silicon carbide, crude or in grains 12,924 2,680 14,166 2,706
Carbide abrasives, n.€.c. . .o oo oo d 1,930 1,881 4,933 2,802
Grinding and polishing wheels and stones: .
L carats.. 429 2,946 594 3,010
................. d 4,116 1,215 2,199 682
Hand polishing stones, whetstones, oilstones, hones.
and ilar stones._ ———— 918 928 737 850
‘Wheels and stones, n.€.C__ - _ - o ceececeacan do._.. 3,628 6,333 5,181 7,404
Abrasive paper and cloth, coated with natural or artificial
abrasive materials. .o - oo eeaooo. reams. . 821 9,290 801 8,978
Coated abrasives, N.€.Coc oo oo eceecccmcecccaaa NA 138 NA 1,719
Metallic abrasives d 44,118 4,257 53,402 5,303
Total o e ccccccccccne———— XX 50,896 XX 60,266

NA Not available. XX Not applicable.

Table 3.—U.S. reexports of abrasive materials, by kinds

(Thousands)
1967 1968
Kind
Quantity Value Quantity Value
NATURAL ABRASIVES

Dust and powder of preci or p t , including
diamond dust and powder... .o ... carats.. 238 $807 198 $497
Crushing bort ... oo oo oo —-do__._ 192 1,355 316 2,008

Diamond suitable only for industrial use do.... 2,271 15,016 - 38,018 17,242
Emery, natural corundum, and other natural abrasives, n.e.c.

pounds. . 22 4 24 5
MANUFACTURED ARRASIVES
Carbide abrasives, N.€.C. . v v eeecceccccccccacean do.... K 7 NA NA
Grinding and polishing wheels and stones:
Diamond. oo oo ceeecccm—————- ) 6 1 9
‘Wheels and stones, n.e.c.__ 2 12 2 3
Pulpstones d 1 2 el emeeees
Hand polishing stones, whetstones, oilstones, hones, and
similar stones. - - - ... unds. - 2 3 2 1
Abrasive paper and cloth,coated with natural or artlﬁcal
abrasive materials () 6 Q)] T
Coated abrasives, n.e.c..... 8 31
Metallic abrasives. ..o e cooocccacaacaccaacmaaas 18 13 5 4
Total e ceccccccccccmccccc——aa——- XX 17,239 XX 19,807

NA Not available. XX Not applicable.
-1 Less than %4 unit.
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Table 4.—U.S. imports for consumption of abrasive materials
(natural and artificial), by kinds
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(Thousands)
1967 1968
Kind
Quantity Value Quantity Value
Corundum, crude or crushed ______________ short tons. . 2 $59 6 $118
Emery, flint, rottenstone, and tripoli, crude and crushed
. short tons.. 16 463 32 707
Silicon carbide, crude- ... _____________ do____ 89 10,925 106 14,249
Aluminum oxide, crude_.__._.___ _do___. 151 16,446 149 17,085
Other crude artificial abrasives do._._ 6 566 4 322
Abrasives, ground, grains, pulverized, or refined:
Silicon carbide_. . short tons._ . 3 444 2 7
Aluminum oxide... (- . 7 1,552 8 1,966
Emery, corundum, , garn and other, in-
cluding artificial abrasives_ ____...__ short tons__ O] 174 1 133
Papers, cloths, and other materials wholly or partly
coated with natural or artificial abrasives______._____ ® 4,292 [©] 5,764
Hones, whetstones, oilstones, and polishing stones
number. . 324 79 376 73
Abrasive wheels and millstones:
Bur factured or bound up into mill-
L1700 1 SRR short toms.. oo __oo__o__ O] 4
Solid natural stone wheels______________ number. _ 4 13 1 9
Di d meemmiamcmcccnanc e o_.__ 67 242 58 308
Other. oo e ceec—n O] 752 [©) 789
Articles not especially provided for:
Emery orgarnet - ..o oo ] 7 ) 26
Natural corundum or artificial abrasive materials.._ (%) 211 *) 176
Other. ..o o eean (O] 65 O] 47
. Grit, shot, and sand of iron and steel 332 1 121
iamonds: §
Di d dies 10 229 9 239
Crushing bort_ . __ __________ . __________ 4,255 10,065 686 1,587
Other industrial diamond. 6,043 85,657 4,260 36,847
Miners’ ciamond_.._____ 731 4,213 912 ,940
Dust and pOWder o oo r 6,083 r13,641 7,818 16,953
Total___ -- XX r100,427 XX 103,125

r Revised. XX Not applicable.
1 Less than 34 unit.
2 Quantity not reported.

TRIPOLI

Tripoli from Arkansas and Oklahoma,

out distinction, as a group. The quantity of in Newton County,

Tripoli producers in 1968 were Malvern
amorphous or soft silica from Illinois, and  Minerals Co. in Garland County and In-
rottenstone from Pennsylvania are all fine-  dustrial Minerals, Inc. in Polk County,
grained, porous silica materials of such  Ark.; Illinois Minerals Co. and Tamms
essentially similar compositions and uses Industries Co., both in Alexander County,
that it is convenient to discuss them, with-  Ill.; The Carborundum Co. from operations

Mo., and Ottawa

processed tripoli used in 1968 for abrasive  County, Okla.; Keystone Filler & Manu-
purposes was 18 percent more than in  facturing Co. and Penn Paint & Filler Co.,
1967, while filler and other nonabrasive both in Lycoming County, Pa.

uses increased 19 percent, calling for a Prices quoted in Engincering and Mining
21-percent increase in the output of crude  Journal for December 1963, for tripoli and

material. Substantially increased quantities

amorphous silica were as follows:

were supplied by each of the four produc-  Tripoli, paper bags, 80-ton carload lots, f.o.b.

ing States, notably Oklahoma, with nearly
22 percent more, and Arkansas, where the
output was more than twice that of 1967.
The material from these two States was, as

Missouri, cents per pound:

Once ground through 40 mesh, rose or

usual, sold primarily for abrasive purposes, dollars per ton:

but an important share of the materials
from Illinois and Pennsylvania found use
as filler and in miscellaneous minor ap-
plications.

90-95 percent through 825 mesh.
96-98 percent through 325 mesh.
99.5 percent through 325 mesh

99 percent minus 15 microns.
99 percent minus 10 microns
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Table 5.—Processed tripoli? sold or used by producers in the United States, by uses

Kind 1964 1965 1966 1967 1968
Abrasives.cococeeecaaocacax -short tons.. 42,371 48,935 45,785 44,961 52,837
Valuea e e e ccccceceecaeee thousands.. $1,831 $2,025 $1,880 $1,816 $2,201
........... ---short tons.. 10,866 11,011 10,581 11,240 13,418
Value. thousands. . $295 $296 $285 $354 $388
Other......__. -short toms-.~ 65,263 4,830 4,491 4,797 5,203
Value. .. -thousands-_ $169 $142 $133 $143 $149
Total 3o short tons_. 58,489 64,776 60,8567 60,998 71,458
Value. . th nds $2,295 $2,463 $2,413 3§2,737

$2,298

1 Includes amorphous silica and Pennsylvania rottenstone.

2 Partly estimated.

s Data may not add to total shown because of independent rounding.

SPECIAL SILICA STONE PRODUCTS

Special silica-stone products produced in
1968 included oilstones from Arkansas,
whetstones from Indiana, grinding pebbles
from Minnesota and Wisconsin, grindstones
from Ohio, and tube-mill liners from Min-
nesota. No production of millstones from
North Carolina has been reported since
1963. The total tonnage and value of these
products sold or used by producers was
greater than in 1967, with the increase
chiefly attributable to substantially larger
output of grinding pebbles in Minnesota
and Wisconsin.

Novaculite for oilstones was produced
in 1968 by Arkansas Oilstones Co., Inc.,
John O. Glassford, Cleve Milroy, Norton
Pike Division of Norton Co., and Hiram
A. Smith Whetstone Co., all from opera-
tions in Garland County, Ark.; whetstones
by Hindostan Whetstone Co., Orange

County, Ind.; grinding pebbles and tube-
mill liners by The Jasper Stone Co., Rock
County, Minn.; grinding pebbles by Bara-
boo Quartzite Co., Inc., Sauk County,
Wis.; and grindstones by Cleveland Quar-
ries Co., Lorain County, Ohio.

Table 6.—Special silica-stone products sold
or used by producers in the United States®

Year Short tons Value
thousands)

3,186 $292

3,603 432

3,806 516

2,701 574

3,141 629

1 Includes grinding pebbles, grindstones, oilstones,
tube-mill liners and whetstones.

NATURAL SILICATE ABRASIVES.

Garnet.—The quantity of domestic gar-
net sold or used by producers in 1968 more
than compensated for the decline noted in
1967. Production increases were reported
in both of the producing States, New York
and Idaho, each with two active operators.
Barton Mines Corp., the largest producer,
extracted garnet from an extensive garnetif-
erous igneous formation in Warren County,
N.Y., crushing and sizing the material for
use in coated abrasives, for metal lapping,
and for grinding and polishing glass. Cabot
Corp.’s Oxide Division recovered from
treatment of wollastonite ore in Essex
County, N.Y., a substantial quantity of
byproduct garnet, most of which was used
as sandblast abrasive. In Idaho, the

Emerald Creek Garnet Milling Co. and
the Idaho Garnet Abrasive Co.,-both work-
ing on placer deposits in Benewah County,
extracted abrasive-grade garnet for sand-
blasting and miscellaneous uses.

Table 7.—Abrasive garnet sold or used
by producers in the United States

Value
(thousands)

Year Short tons

$1,622
1,717
2,092
1,849
1,922
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NATURAL ALUMINA ABRASIVES

Corundum.—Abrasive-grade natural co-
rundum, used chiefly for the grinding of
optical lenses and in metal lapping, has not
been mined in the United States for more
than half a century, and for many years
the entire quantity used by domestic in-
dustry was imported from Southern Rho-
desia. Those shipments were halted, how-
ever, in mid-1968 because of economic
sanctions imposed against that country by

the United Nations. Subsequent receipts
were made up of mineral from the Republic
of South Africa, Canada, and Brazl. The
only recipient and processor of imported
corundum in the United States, American
Abrasive Co. of Westfield, Mass., crushed
and classified the material to obtain the
commercial product in a number of speci-
fied particle-size ranges.

Table 8.—World production of corundum, by countries

(Short tons)

Country 1964 1965 1966 1967 1968 »

India_._____.._.__ [ 595 - 530 424 r 337 * 330
Rhodesia, Southern.__________ . _______. 2,870 * 4,600 * 4,600 * 4,600 NA
South Africa, Republic of... 60 344 400 r 351 NA
LT IO 5,500 5,500 5,500 5,500 6,600
Total e e 9,025 10,974 10,924 10,788 NA

¢ Estimate. » Preliminary. r Revised. NA Not available,

1 Totals are of listed figures only.

Emery.—Domestic mining of emery in
1968 was confined to Westchester County,
N.Y., where reduced output from two pro-
ducers and the cessation of operations by
the third caused the total to be the lowest,
in terms of both volume and value that
has been reported for'a number of years.
The two firms now remaining, De Luca
Emery Mine, Inc., operating its No. 2
mine near Peekskill, and the Di Rubbo
American Emery Ore Company, working
the Kingston mine at Croton-on-Hudson,
produced material that was processed to
serve miscellaneous abrasive purposes and

INDUSTRIAL

Imports for consumption of industrial
diamond in 1968, although not departing
greatly from the pattern established in the
preceding 10 years (down less than 1
percent in quantity, up 5 percent in value
from that average), took a sharp turn
downward—20 percent in volume and 5
percent in value—from the figures of 1967.
The raost conspicuous drop in industrial
diamond imports was that reported in the
crushing-bort category, which compared

to make skid-guard aggregate for surfacing
floors, stair treads, and pavements.

Table 9.—Emery sold or used by
producers in the United States

Year Short tons Value
(thousands)
9,214 $172
10,720 204
11,102 210
w

‘W Withheld to avoid disclosing individual com-
pany confidential data.

DIAMOND

to 1967 imports and, calculated either by
value or volume, amounted to a reduction
of approximately 85 percent. Although
industrial diamond shipments from Ireland
were about one-fourth less than in 1967,
those from other countries also declined in
nearly the same proportion, enabling
Ireland to keep its position as foremost
supplier of the mineral for import by the
United States.
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Table 10.—U.S. imports for consumption
of industrial diamond (excluding
diamond dies)

(Thousand carats and thousand dollars)

Year Quantity Value
18,569 $69,110
r 17,112 r 63,576
196, . 13,676 60,277

Domestic production of synthetic dia-
mond in 1968 was estimated at a record
11 million carats, and approximately 3
million carats was recovered from treat-
ment of swarf and sludges. Thus for the
first time in history, the United States was
able to supply more than three-quarters of
the total industrial diamond requirement
from internal sources.

An invitation issued by the General
Services Administration in January 1968
for the sealed-bid sale of 59,650 carats of
stockpiled industrial diamond stones was
rescinded in February pending restudy of
the offering. GSA announced in December
that Congressional consideration had been
solicited for a proposed plan for the
orderly disposal from Government inven-
tory of approximately 18 million carats
of excess industrial diamond classified as
crushing bort.

WORLD REVIEW

Angola.—Exploratory drilling of dia-
mondiferous formations was in progress
using a reverse-circulation rotary drilling
rig capable of sinking a 62-inch borehole
through hard shale and interspersed rock
fragments at the rate of up to 30 feet per
hour. Cuttings are drawn up by a jet
eductor system and ejected into a catch
basin for periodic examination. The extra-
ordinary size of the borings is required
to yield an accurate determination of the
carat-to-waste ratios from the highly varied
deposits.

Australia.—Active prospecting was initi-
ated in an effort to determine the source
or sources of diamond found sporadically
since 1895 in the Carnarvon and Fitzroy
Basins, south of Broome and Derby, in
northwesternmost Australia.

Botswana.—Discovery was reported of a
number of diamond-bearing formations in
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central Botswana—one at Orapa and others
near Lothlikane west of Francistown. At
least one of these, with a notably high ratio
of industrial material to gem stones, is
potentially of major commercial importance.

Canada.—De Beers Consolidated Mines
Ltd., world’s foremost diamond producers,
persuaded by several discoveries of kimber-
lite east of Kirkland Lake, Ontario, began
an intensive search for diamond deposits
in that area.

Central African Republic.—Output of
the diamond diggings accounted for more
than half of the value of the nation’s total
exports. Exploration for the purpose of
further expanding the mining industry was
active in search of diamond-bearing beds
of gravel in the Lobays river area of suffi-
cient extent to justify large-scale dredging.

China, mainland.—Artificial diamonds
with the extreme hardness and other
atttributes of the natural mineral are now
being manufactured in China, according
to information released by the New China
News Agency.

Congo (Kinshasa).—Government efforts
to curb diamond smuggling are gradually
having the desired effect and already have
achieved a significant reduction, although
not the complete suppression, of the illicit
traffic.

Costa Rica.—A new manufacturing firm
was organized for the reported purpose of
producing synthetic diamond with a total
value of over $1 million annually.

Ghana.—It was reported that virtually
the entire production from small-scale in-
dependent diamond operations was being
exported illegally to take advantage of
world-market prices, which are substantially
higher than those set by the State Diamond
Marketing Corporation.

Guyana.—Guyana could become a sub-
stantial supplier of industrial diamond with-
in the next few vyears. Three grades,
chiefly bort, have been found throughout
a virtually continuous belt some 250 miles
long and 100 miles wide. Stones, mostly
of industrial quality and with a total value
around $1 million have been mined from
a single pocket on a claim that, before its
eventual depletion, is expected to yield
as much as $2.5 million in industrial
diamonds.



Table 11.—U.S. imports for consumption of industrial diamond, by countries

(Thousand carats and thousand dollars)

Crushing bort
(including all types of bort
suitable for crushing)

Other industrial diamond
(including glazers’ and
engravers’ diamond, unset)

Miners’ diamond

Powder and dust

Country
1967 1968 1967 1968 1967 1968 1967 1968
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value
tity tity tity tity tity tity tity tity

Belgium-Luxembourg - . 83 $228 76 $157 616 $4,039 517 $2,949 3 $13 5 $21 121 $297 109 $241

} (741 D (O] 1 cmace e 5 48 3 55 2 18 4 55 (O T :
Canada. - cceecceonan 4 20 8 22 122 829 101 540 36 210 24 86 r186 r137 450 334
Central African

Republic__o.o____._ 1 3 10 20 63 1,025 67 1,088 29 46 25 46 o eee cmmecee cmemme mmcmee
Congo (Kinshasa) . 850 1,928 104 287 832 2,877 81 41 4 28 e e 22 39 9 20
France.oceoocccccce ccccccn cmcoea [O) ) 1 14 4 73 64 2 : S c————— 3 4
Germany, West.. ) 1 e e 35 343 24 217 e e 1 ) 29 59 13 25
Ghana___._____ 9 4 11 873 1,966 429 1,756 oo e 5 12 r3 r 14 87
Ireland._ 2,664 6,239 106 253 534 1,918 11 29 368 2,097 582 3,137 4,731 r11,019 5,805 13,038
Israel oo iccccen mecccee meeee- (O] 4 12 97 26 437 1 88 oo cemeea 6 7 4 9
Japan.____.. - (O] 0] 1 *) 140 958 96 1,160 ... .. 30 66 160 855 363 804
Netherlands_ - 97 216 118 233 201 1,567 323 4,229 12 82 7 145 115 276 108 2569
Sierre Leone . ccecece cecccee cmmcee cemees cmmn—- 43 811 120 2,895 e ccecn meccce mmmmee cemcmee  —e———— [©) (0}
South Africa,

Republic of e cccooo 461 1,116 184 419 1,907 10,829 1,422 10,396 235 1,364 182 1,112 81 197 193 534
Switzerland......_ ce mmmmees emeene 2 5 3 8 8 84  iee cmioae cecee emmaea 73 146 92 196
United Kingdom_.__... 5 22 21 49 698 4,966 650 7,108 30 208 15 107 489 942 562 1,144
Venezuela._ ... -- 2 7 1 3 14 127 7 68 memce cmeaa 1 8 cce cmcece ccccee cmeeea-
‘Western Africa, n - 58 211 57 124 411 2,952 358 8,210 44 21 115 16 40 87 251
Other_ .o 1 27 ceece ameees 33 283 13 667 O] 6 8 32 51 114 3 7

Total o ccoaaae. 4,256 10,065 686 1,637 6,048 35,657 4,260 36,847 781 4,213 912 4,940 r6,083 r13,641 7,818 16,953

* Revised.

1 Less than 4 unit.

STIVIIELVIN JAISVILV
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Table 12.—World production of industrial diamond, by countries

(Thousand carats)

Country 1964 1965 1966 1967 1968 »
Africa:
Angola oo e r 275 r268 £ 300 r 306 851
Central African Republic 221 269 270 260 ©304
Congo (Kinshasa)____. 14,457 12,490 12,418 r12,891 11,353
Congo (Brazzaville)e 1 4,949 ,982 5,000 5,000 NA
hana__ 2,290 2,248 2,587 2,283 ©2,202
Guinea © 151 51 51 50 NA
Ivory Coas 80 79 74 70 77
Liberia 1__ 278 263 212 r181 213
Sierra Leon 878 804 833 r 840 3850
South-West Africa e 154 r155 176 r3170 170
Tanzania (exports).-- 826 414 473 r123 327
South Africa, Republic of:e

eMier . oo 1,668 1,829 1,975 1,783 1,824
gehBeers Group 4 _ 745]? ggg 1,3133 1,742 1,888

ther pipe mines..... .. __________.__
Huvial - - - 192 154 200 222 822
Total South Africa, Republic of .____. 2,660 2,997 3,650 r3,747 4,034
Total Africa. ____ . ____._...._. r26,614 r25,020 25,994 r25,921 19,881

Other areas:
Brazil e 175 175 150 160 NA
Guyana r49 68 r 59 r 56 38
ia___._ ), 1 ©) T2 1
Indonesiae. r21 r21 r21 r21 21
S.S. RO el 3,200 4,000 4,800 5,600 5,600
Venezuela 58 39 43 r31 54
Total & e eeeeam r30,117 29,324 381,067 r31,791 25,595
e Estimate. ? Preliminary. r Revised. NA Not available,

1 Exports, fiscal year ending August 31 of year.
2 Probable origin, Republic of the Congo (Kinshasa).

3 Output of Consolidated Diamond Mines of South-West Africa Ltd.
4 Incllt:d\s some alluvial diamond from De Beers properties.

5 Less than 34 unit.
¢ Total is of listed figures only.

India.—The Geological Survey of India
initiated an intensive 2- to 3-year survey
aimed at a quantitative assessment of the
potentialities for diamond production, both
industrial and gem grade, from the dia-
mondiferous areas in the State of Andhra
Pradesh on the Bay of Bengal, the region
that was the source, historically or in
legend, of the Koh-i-Noor, the Regent, the
Orloff, and the Hope diamonds.

Sierra Leone.—Industrial diamonds con-
tinued to be the foremost source of export
income. Diamond purchases by the Sierra
Leone Government Diamond Office, vir-
tually all for export, totaled nearly $30
million in 1967.

South Africa, Republic of.—The inter-
national significance of the Republic’s dia-
mond industry was highlighted by the
announcement that in 1967 De Beers
Consolidated Mines Ltd., without counting
the gains from lease to others of certain
De Beers-controlled property, realized from

diamond operations approximately R90
million, or the equivalent of about $126
million, in actual net profit.

The Buffelsbank diamond mine, about
300 miles north of Capetown in Namaqua-
land, was placed in full operation early
in 1968. It is anticipated that production
from this mine will be around 30,000 carats
annually for at least the next 6 years.

Tanzania.—Although tonnage of ore
treated in the nation’s diamond operations
was at an alltime high in 1967, carat out-
put diminished by at least 2 percent. An
investigation was therefore undertaken to
determine the economic feasibility of estab-
lishing a tailings retreatment plant at
Mwadui to increase the declining yield
from the progressively poorer ground being
treated.

U.S.S.R.—Exploration was started for
the purpose of determining the validity of
conclusions drawn by geologists 2 decades
ago concerning the likelihood of the occur-
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rence of kimberlite or similar diamond-
bearing formations in North IKazakhstan.

Soviet scientists. reported, with little
descriptive- detail, the development of a
novel process for -producing synthetic dia-
mond in the form of filamentous crystals
several millimeters in length. The thread-
like diamond particles, 10 to 50 microns
in diameter, are said- to be grown-at the
rate of 12 millimeters per. hour in a
hydrogen-containing gaseous medium at
less than 1 atmosphere pressure and at a
temperature not specified but characterized
as “IOW", .

TECHNOLOGY

Diamond abrasive shaping has come to
play an indispensable role in the fabrication
of the sophisticated optical components
required for the proper functioning of
space-age mechanisms. In this field it is no
longer unusual to have tolerances of ten-
millionths of an inch specified and routinely
delivered. Not only extreme precision but
also extraordinary economy of time has
become possible with some of the newly
designed diamond grinding equipment. In
a recent demonstration one of the machines
turned out in just 8 minutes a lens 30
inches in diameter that would have re-
quired a full month for a skilled craftsman
to grind by hand.? :

A novel application of diamond-studded

core bits was successful in resolving a drill-
ing problem for the Australian Atomic
Energy Commission. An unconventional
driving mechanism, specially designed for
the problem satisfactorily overcame the
handicaps of limited access and cramped
working space, to take advantage of the
capabilities of industrial diamond for drill-
ing the required number of close-tolerance
holes at precisely specified angles through
the steel and high-density concrete door
and walls of a nuclear reactor.®

Results obtained thus far in an intensive
and practical analysis of the technical
factors involved in the use of industrial
diamond abrasive wheels for finishing
ceramic articles of widely divergent prop-
erties and compositions were published.*

Substantial progress was achieved in the
search for economically feasible techniques
for diamond-wheel grinding of “soft”
metals (steel, for example, is “soft” as
compared with tungsten carbide). Use of
a new type of metal-clad abrasive diamond
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and an increase in the griding wheel
dimensions both resulted in greatly im-
proved performance. A third advance, not
so predictable but of major importance,
was realized through experiments involv-
ing variations in grinding wheel hub
compositions.®

Adequate finishing of ruby laser rods,
especially on the critically important end
surfaces, requires the abrasive action of
industrial diamond. A laser manufacturer
has found that the purpose can best be
served by using diamond dust that is pre-
cisely graded by a newly devised process
into fractional-micron size ranges and ap-
plied directly from disposable polyethylene
syringes to guard against damage by in-
trusive oversize particles.®

Innovative uses of industrial diamond
were described, in which powerful gang-
saws, each mounting 25 diamond-impreg-
nated blades over 12 feet in length, effi-
ciently reduce massive blocks of structural
marble of half-inch slices.”

Scientists in the Republic of South Africa
devised a mechanism that, by taking ad-
vantage of the fluorescence that X-rays
induce in all types of diamonds, expedi-
tiously separates the valuable crystals from
the accompanying gravel. Diamond-bearing
concentrate from the ore washing plant
passes between an X-ray source and a
photocell sensitive only to the blue light
produced by irradiated diamonds. Thus
the presence of diamonds in the ore stream
causes the cell to generate impulses that
trigger puffs of air to divert the fluorescing
particles into a separate path. Preliminary
trials showed that well over 99 percent of

2Marsden, Paul. Diamond and the Optical
Revolution. Industrial Diamond Rev., v. 28,
No. 329, April 1968, pp. 154-156.

3 Industrial Diamond Review. Drilling Through
High Density Conerete. V. 27, No. 325, December
1967, pp. 522-523.

4 Gielisse, P. J.,, W. F. Mathewson, J. A.
Martis, and E. Ratterman. Ceramic Finishing
With Diamond. Ceram. Ind. Mag., v. 90, No. 2,
February 1968, pp. 38-41 (Part I: The Work-
piece); No. 3, March 1968, pp. 32-35, 49 (Part
II: Abrasive and Bond System); and No. 4,
April 1968, pp. 124-127 (Part III: External
Influences and Cost Analysis).

5Dyer, Dr. Henry B. Grinding Steel With
Diamonds. Industrial Diamond Rev., v. 28, No.
326, January 1968, pp. 6-13.

—. Grind Steel With Diamonds. Grinding
Sag:i“l“mishing, v. 14, No. 3, March 1968, pp.

8 Grinding and Finishing. Clean Diamond
Polishes Ruby Laser Rods. V. 14, No. 3, March
1968, p. 33. -

7 Industrial Diamond Review. An American
Firm Slices, Shapes and Surfaces Marble With
ggggd. V. 27, No. 825, December 1967, pp.
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the diamond content of the entering mate-
rial was recovered by this new sorting
apparatus.®

Quick and reliable determination of the
hardness of large or small samples of
synthetic diamond was claimed for a test-
ing method based on the use of ultrasonic
vibration that was devised by scientists in
the U.S.S.R°

A journal article reported results of a
study which compared the performance of
several natural diamond lapping powders
in working a selection of tungsten carbides,
steels, and ceramics, with that of a newly
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available synthetic diamond material. It
was concluded that, among the powders
investigated for these applications, careful
sizing and certain inherent characteristics
made the synthetic powder equal or
superior to those that were of natural
origin.*

Although research in synthetic diamond
production technology continued to be
active throughout the year and while
numerous patents, predominantly foreign,
were issued pertaining to the subject, no
major and conspicuous innovations were
reported in 1968.

ARTIFICIAL ABRASIVES

Crude fused aluminum oxide abrasive
material was produced in the United States
and Canada in 1968 by the same six firms
as in 1967. Pyrominerals Limited, of
Sydney, Nova Scotia, announced in 1968
a more than twofold expansion of its plant
capacity, from 18,000 tons to 45,000 tons
per year. The combined U.S. and Canadian
outputs, consisting of regular-grade mate-
rial and white, high-purity material in a
ratio of about 8 to 1 by weight, 6 to 1
by value, represented 54 percent of total
rated plant capacity. It was estimated that
13 percent of the fused aluminum oxide
from plants in the United States and
Canada was sold for nonabrasive purposes,
mainly for the manufacture of refractories.

Silicon carbide was produced in 1968 in
the United States and Canada by six firms,
all but one of which furnished material for
both abrasive and nonabrasive uses. The
entire production of the sixth firm, the
Satellite Alloy Corp., operating in Alle-
gheny County, Pa., was consumed in non-
abrasive applications. A major producer,
the Norton Co., increased by 10 percent
the production capacity of its Canadian
operations. The overall 1968 silicon car-
bide output, which amounted to 89 percent
of the industry’s total rated plant capacity,
was sold for abrasive and nonabrasive uses
in virtually equal proportions. The quantity
not employed as an abrasive was variously
consumed as a refractory material, as a
deoxidizer for ferrous metals, in electrical
applications, and as a source of elemental
silicon.

Essentially all the abrasive-grade alumi-
num oxide and silicon carbide produced
in Canada was shipped to the United States

for processing into specified grain-size
fractions, in which form part was sub-
sequently returned to Canada for fabrica-
tion into grinding wheels and other abra-
sive products.

The 1968 production of metallic abra-
sives in the United States exceeded the
previous record output by 6 percent -in
quantity and 7 percent in total value. Ohio
had an output equivalent to 37 percent
of the national total and almost twice that
of the nearest competitor. Three States
taken together—Michigan, Indiana, and
Pennsylvania—furnished 53 percent of the
total, and the remaining 10 percent was
made up of the contributions of four other
States. Minnesota, formerly a producer,
had no recorded output in 1968.

TECHNOLOGY

In cutting slabs of stainless steel up to
6 inches thick and 18 feet long, a New
England manufacturer realized important
economics both of material and of labor
time by replacing earlier methods by a
special adaptation of rubber-bonded alumi-
num oxide cutting wheels—30 inches in
diameter, loaded at 190 pounds, and turn-
ing at 1,100 revolutions per minute (rpm),
as compared with the 26 inches, 167
pounds, and 1,450 rpm suitable for lighter

8South African Mining and Engineering
Journal. Diamond Recovery by X-Ray. V. 79,
No. 3930, May 31, 1968, pp. 1388-1390.

? Pluzhnik, V. I, and G. F. Skripko. Rapid
Hardness Testing of Synthetic Diamonds. Indus-
trial Diamond Rev., v. 28, No. 328, March 1968,

p. 126.

10 West, Warren. There’s a Difference in Dia-
mond Lapping Powders. Grinding and Finishing,
v. 14, No. 5, May 1968, pp. 30-31.
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Table 13.—Crude artificial abrasives produced in the United States and Camada
(Thousand short tons and thousand dollars)

Kind 1964 1965 1966 1967 1968
1 138 159 142 159
$18,432 $19,963 $21,674 $19,612 $23,833
1 195 244 20 192
21,493 24,909 29,981 28,183 27,705
15 191 205 204 216
28,445 28,230 381,139 82,610 34,778
459 524 603 558 3 568
63,870 78,102 82,794 80,405 86,316
! Figures include material used for refractories and other nonabrasive purposes.
2 Shipments for U.S. plants only.
$ Data may not add to total shown because of independent rounding.
Table 14.—Production, shipments, and stocks of metallic abrasives
in the United States, by products
Manufactured Sold or used Stocks Annual
Deec. 81 capacity
Year and product Short Value Short Value (short (short
tons (thou- tons (thou- tons) tons)
sands) sands)
1967:
Chil'ed iron shot and grit_... 41,585 $4,099 41,014 $4,662 5,630 245,605
Annealed iron shot and grit.. 44,115 4,870 43,704 5,622 1,498 172,299
Steel shot and grit..._.__.__ 119,0:5 17,055 116,802 21,786 8,393 143,142
Other 2 cccaacaaas 2,801 466 8,312 590 128 11,400
Totala mmceeccccccaaaas 207,566 26,490 204,332 82,610 315,639 400,147
1968:
Chilled ircn shot and grit.... 88,500 3,714 37,776 4,192 6,354 247,015
An ed iron shot and grit.. 45,970 4,927 46,070 5,978 1,898 1171,487
Steel shot and grit - ________ 130,698 18,363 130,668 24,203 8,428 148,163
Other 2...__.____ -- 1,728 848 1,688 405 163 11,250
Total.ceaaoo. -- 216,896 27,852 216,202 84,778 16,333 406,428

1 Included in capacity of chilled iron shot and grit.

2 In ludes cut wire shot.

3 Includes revisions in product detail.

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 !
ear
Stocks Annual Stocks Annual Stocks Annual
Dec. 81  capacity Dec.31 capacity Dec.81 capacity
1964 15.0 152.5 .5 298.8 28.1 886.0
1965 9.1 165.9 10.9 304.8 17.9 76.
1966 17.6 174.4 18.6 810.8 12.7 878.5
1967 12.9 176.1 80.2 830.2 £15.6 400.1
968 17.7 179.7 .5 857.2 16.8 406.4

* Revised,
1 United States only.



150

MINERALS YEARBOOK, 1968

300 T T

250 —

n
o
o

>
o

YRR

\/Me'alllc abrasives

ABRASIVES, thousand short tons

Aluminum oxide

100 — |
/ \ /hcon carbide
[ra————
50 - —
) T Y N T T T B
1945 1950 1955 1960 1965

1970

Figure 1.—Artificial a.bfasive production.

plates. The new process leaves the cut
surfaces in a semifinished condition.”

A new machine uses modern manu-
factured abrasives rather than a sharpened
blade to cut away surplus wood faster and
at less cost than by conventional planing
methods, while holding the surfaces to

tolerances expressed in ten-thousandths of
an inch.*

U Iron Age. Abrasives Bite Into Thick Plates.
V. 202, No. 8, July 18, 1968, pp. 74-765.

12 Loehwing, David A. Scratching the Surface.
Barron’s, June 24, 1968, pp. 3, 33-24, 26-27.

7cU.S. GOVERNMENT PRINTING OFFICE: 1369 0—344-050/200



Aluminum

By John G. Parker !

Although domestic primary production
decreased slightly because of a midyear
strike, total world production increased
but not at the rate of the previous year.
By 1972, in anticipation of industrial ex-
pansion throughout the free world, there
was expected to be nearly a 50-percent
increase in primary production capacity.
Reflecting added expenses to the industry,
aluminum prices were increased at midyear.

During the year sales of primary aluminum

under the disposal program initiated in
November 1965 totaled 56,554 tonms, of
which 56,075 tons went to four of the
seven participating primary producers and
the small remainder to three nonparticipat-
ing firms.

Throughout. 1968, Business and Defense
Services Administration, U.S. Department
of Commerce, established the aluminum
set-aside for defense and related orders at
150,000 tons per quarter, the same as in
the previous year.

Table 1.—Salient aluminum statistics
(Thousand short tons and thousand dollars)

1964 1965 1966 1967 1968
United States:

Primary production._._________________ 2,968 3,269 3,255
Value. oo iicaeee $1, 196 013 $1, 387 795 $1, 446 011 $1, 614 483 $1,639, 1621
Price: Ingot, average cents per pound._.__ 23 4.5 54 25.0 25.6
Secondary recovery.-_ - - oo 552 641 693 698 817
Exports (crude and semicrude) - _._-_-_ 849 315 330 366 351

Imports for consumption (crude and
semicrude) 453 620 679 539 785
Consumptlon, ap, 3,216 3,734 4,002 4,009 4,656
‘World: Prod )« FE IR, 6, 1553 6,951 7,588 8, 1852 8,864

DOMESTIC PRODUCTION

Primary.—Domestic primary aluminum plants now in operation and plans for new

output in the 13 States with aluminum
" reduction plants decreased slightly from
that in the 1967 record year, largely due
to a midyear strike at two principal pro-
ducers. Five plants in four States were hit
by the strike. As usual, Washington State
led in total production with 775,419 tons
valued at $394.3 million.

Production capacities were increased by
Aluminum Company of America (Alcoa)
at Rockdale, Tex.; Reynolds Metals Com-
pany at Longview, Wash.; Kaiser Alumi-
num & Chemical Corp. at Tacoma, Wash.;
Anaconda Aluminum Co. at Columbia
Falls, Mont.; Consolidated Aluminum Corp.
at New Johnsonville, Tenn.; Harvey Alu-
minum, Inc. at The Dalles, Oreg.; and
Intalco Aluminum Corp. at Bellingham,
Wash. Expansions of primary capacity at

facilities by companies not now producing
primary ingot in the United States were
given in a comprehensive article.?

Table 2.—Production and shipments of
primary aluminum in the United States

(Short tons)
1967 1968
Quarter

Pro- Ship- Pro- Ship-

duction ments duction ments
First-_..._ 783,189 788,213 840,723 898,459
Second-... 817,445 777,440 787,864 839,731
Third_____ 824,919 747,155 741,431 756,857
Fourth.___ 843,706 828,828 885,024 908,008

Total.. 8,269,259 3,136,136 3,255,042 3,403,055

1 Physical scientist, Division of Mineral Studies.

2 Metals Week. Aluminum-Profile of an Indus-
try: The Primary Producers. V. 39, No. 29, July
15, 1968, pp. 4A-30A.
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Table 3.—Aluminum recovered from scrap processed in the United States,
by kind of scrap and form of recovery

(Short tons)

Kind of scrap 1967 1968 Form of recovery 1967 1968
New scrap: Asmetal ____._____._____ ee-- 53,656 72,182
Aluminum-base_ - _.________ 1568,782 2 661,570 Aluminum alloys___.__ . 628,848 728,784
Copper-base 81 In brass and bronze._ - 643 762
Zine-base_--______ - 71 88 In zinc-base alloys..___ - 8,304 7,067
Magnesium-base. . _____.___ 313 434 In magnesium alloys__________ 1,195 1,039
——————————— In chemical compounds_______ 5,105 7,124
Total - o emeeeeecceoan 569,247 662,197 —_—

E———— Total - oo 697,751 816,908

Old scrap:

Aluminum-base_ _____._._._

1127,681 2 153,959
Copper-base 70 17

Zinc-base....._..__ 569 544
Magnesium-base 184 131
Total oo oeecccceaao 128,504 154,711
Grand total ...._...__.__. 697,751 816,908

1 Aluminum alloys recovered from aluminum-base scrap in 1967, including all constituents, were 602,064
tons from new scrap and 145,392 tons from old scrap and sweated pig, a total of 747,456 tons.

2 Aluminum alloys recovered from aluminum-base scrap in 1968, including all constituents, were 699,147
tons from new scrap and 175,415 tons from old scrap and sweated pig, a total of 874,562 tons.

Alcan Aluminium Limited, the Canadian-
based firm, hoped to strengthen its share
of the U.S. market as it moved toward the
purchase of Metal Goods Corp., a St. Louis-
based metals distributor which has distrib-
uted for such firms as Alcoa and The
Anaconda Company. Alcoa planned to in-
stall a 220-inch-wide hot rolling mill, the
world’s largest, at Davenport, Iowa, by
early 19712 A large rolling mill in Grundy
County, near Joliet, Ill., owned by Amax
Aluminum Co., went on stream.* By late
1969 it will have attained its full capacity
of 45,000 tons per year, thus doubling the
company’s sheet production capacity. A
primary reduction facility being built near
Frederick, Md., by Eastalco Aluminum Co.,
a joint enterprise of Howmet Corp. and
Pechiney Enterprises Inc., will be in opera-
tion in 1970. Eventually the $190 million
plant will have three potlines, each rated at
85,000 tons per year. Harvey Aluminum,
41 percent of which was bought by Martin
Marietta Corporation late in 1968, planned
to erect a 100,000-ton, two-potline reduc-
tion facility 25 miles southwest of Golden-
dale, Wash., near the John Day Dam.
A local supply of calcined coke for anodes
used in Kaiser Aluminum’s Chalmette, La.,
aluminum reduction plant became available
when a $2 million coke calcining plant
went into operation at the site. Near year-
end National-Southwire Aluminum Co.,
jointly owned by Southwire Ca. and
National Steel Corp., announced that a
fourth potline will be added to the primary

aluminum reduction plant now being built
at Hawesville, Ky., thus bringing total
capacity to 180,000 tons per year. Revere
Copper and Brass began construction of a
110,000-ton primary aluminum reduction
plant at Goose Pond Island near Scottsboro,
Ala., the first potline of which is scheduled
for completion in 1971.° In the same com-
plex is a new $60 million, 90,000-ton alu-
minum rolling mill which will eventually
be supplied with hot metal by the reduc-
tion plant.

Secondary.—Recovery of secondary alu-
mium was 817,000 tons, 17 percent greater
than that in 1967. Domestic recovery of
aluminum alloys (including all constitu-
ents) from aluminum-base scrap was
875,000 tons. Metallic recovery from new
scrap was 699,000 tons, an increase of
16 percent; metallic recovery from old
scrap and sweated pig rose 20 percent to
over 175,000 tons. Also, 1,379 tons was
recovered from copper-, zinc-, and magne-
sium-base scrap. The value of 815,529
tons of aluminum recovered from processed
aluminum scrap was $417 million com-
puted from the average price of primary
aluminum ingot of 25.58 cents per pound.

The calculated consumption of purchased
aluminum-base scrap and sweated pig,

3 Aluminum Company of America. 1968 Annual
Report. Feb. 20, 1969, 32 pp.
(AMAX).

4 American Metal Climax,
Annual Report 1968, 38 pp.

5 Harvey Aluminum, Inc. Annual Report for
the Fiscal Year enied Sept. 30, 1968, 40 pp.

¢ Revere Copper and Brass Inc. Annual Report.
1968, 28 pp.

Ine.
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Table 4.—Stocks, receipts, and consumption of new and old aluminum scrap and
sweated pig in the United States in 1968*

(Short tons)

Class of consumer and type of scrap Stocks Receipts Con- Stocks
Jan. 11 sumption 2 Deec. 31
Secondary smelters:3
New scrap:
Solids:
Segregated low copper (Cu maximum, 0.4 percent) - 5,049 104,705 105,839 4,415
grgated high copper- . ___._ 1,672 23,959 24,796 885
low copper (Cu maximum, 0.4 percent) - 1,975 60,766 60,686 2,065
High zine (7000 series type) - - - — o cccomocoaoaz 532 7,621 7,781 422
Mixed elipS. oo - oo w w w
Borings and turnings:
Low copper (Cu maximum, 0.4 percent). ... w w w w
Zine, under 0.5 percent...._._____.___ w w w w
ch, 0.5 to 1.0 percent._ w w w W
....................... 1,565 57,846 57,697 1,214
Fonl dross, skimmings, and other 12,661 98,858 99,208 12,806
Total Nnew SCraP - oo oo oo e cecccccccaman 28,855 529,809 531,268 27,396
Old scrap (sohds) 6,067 114,585 113,907 ,745
pig (purcl 5,229 51,638 54,114 2,763
Total all elasses_ _ oo oo 40,151 696,032 699,289 36,894
Primary producers, foundries, fabricators, and chemical
plants:
New scrap:
Solids:
Segregated low copper (Cu maximum, 0.4 percent) - 2,706 186,227 185,976 2,957
Segregated high copper-—. oo 1385 13,605 18,575 165
Mixed low copper (Cu maximum, 0.4 percent) - - 3,136 53,665 51,770 5,031
High zine (7000 series type) - - - - ccccccceccmenn 275 2,465 2,463 277
Mixed eliPSan e oo ———— w w w w
Borings and turnings:
Low copper (Cu maximum, 0.4 percent)....___... w w w w
Zine, under 0.5 percent_._________.__.__ - w w w w
ch, 0.5 to 1.0 percent___ - w w w w
....................... 264 24,007 24,102 169
le dross, skimmings, and other-.... .. ....__._ 1,269 40,155 39,041 2,383
Total new Serap. . oo cceicicicaeaan 8,043 280,818 277,454 11,407
Old scrap (solids) - oo oo 300 8,500 8,471 829
Sweated pig (purchased for own use) 3,413 30,188 29,856 3,695
Total all classes . - oo caccccaamaee 11,756 819,456 315,781 15,431
Total of all scrap consumed:
New scrap:
Solids:
Segregated low copper (Cu maximum, 0.4 percent) - 7,755 240,932 241,815 7,872
Segregated high copper._. e 1,807 87,564 88,871 1,000
Mixed low copper (Cu maximum, 0.4 percent)___ 5,111 114,431 112,456 7,086
High zinc (7000 series type) 807 0,086 10,194 699
Mixed elipPs-c oo oo e 2,406 78,070 77,918 2,558
Borings and turnings:
Low copper (Cu maximum, 0.4 percent) .. ...._ 698 24,502 23,881 1,369
Zinc, under 0.5 percent. ... . 349 21,996 21,561 784
Zine, 0.5 to 1.0 percent. 2,206 62,685 68,028 1,868
Other. . ... 1,829 81,353 81,799 1,383
Foil, dross, skimmings, and other 13 9380 139 008 138,249 14 689
Total new serap-. .. ... 36,898 810,627 808,722 38,803
Old scrap (solids) .eee oo 6,367 123,085 122,878 7,074
Sweated pig (purchased for own use) 8,642 81,776 83,970 6,448

Total all classes . - oo oo

51,907 1,015,488 1,015,070 52,325

r Revised. W Withheld to avoid disclosing individual company confidential data.

1 Includes imported scrap.
: Calculated.

dary Iters owned by primary aluminum companies.

based on reports of consumers, totaled or 15 percent; fabricators, 75,625 tons or
1.015 million tons with independent sec- 7 percent;
ondary smelters using 69 percent of this chemical plants, 7,124 tons.

total. Primary producers used 152,176 tons

foundries,

80,856 tons and
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Table 5.—Production and shipments of secondary aluminum alloys,
by independent smelters
(Short tons)?
1967 1968
Produc- Ship- Produc- Ship-
tion 2 ments 2 tion 2 ments 2
Pure aluminum (Al minimum, 97.0 percent) . _ __......_.. 58,656 53,509 72,182 72,385
Aluminum-silicon: .
95/5 Al-Si, 356, etc. (maximum Cu 0.6 percent)..____ 20,310 20,256 19,804 19,924
13 percent Si, 360, ete. (maximum Cu, 0.6 percent)_-. 42,679 42,224 42,668 42,634
Aluminum-silicon (Cu, 0.6 to 2 pereent) - ._..______. .,49 8,372 8,160 8,305
No. 12 and variations_ . _ . ... 7,504 7,448 6,997 ,1
Aluminum-copper (maximum Si, 1.5 percent) - ——_—— 64. 683 762 775
No. 319 and variations._.__________________ 50,914 51,326 49,672 49,903
Nos. 122, 138_ . ___________ 95| 991 72 72
AXS-679 and variations, 285,535 287,316 338,495 333,846
Aluminum-silicon-copper-nickel 24,675 24,791 28,2384 27,973
Deoxidizing and other destructive uses:
Grades 1and 2. ___ . ... 14,391 16,932 16,596
Grades 3 and 4________ 13,964 10,186 10,457
Aluminum-base hardeners_ _ 6,722 7,001 7,026
Aluminum-magnesium 1,297 1,039 1,142
Aluminum-zine 8,398 7,067 7,312
Miscellaneous. - - 32 489 25,317 - 25 597
Total . o icicceaee 574,177 635,192 631,696

1 Gross weight, including copper, silicon, and other alloying elements. Secondary smelters used 21, 184 and

25,021 tons of primary aluminum in 1967 and 1968, respectively, in pr g

alloys.

n-vase

2 No allowance was made for consumption or receipts by producing plants.

The Bureau of Mines estimated that com-
plete coverage of the industry would show
a total scrap consumption of 1.188 million
tons and a secondary ingot production of
743,000 tons. Calculated aluminum recovery
based on full coverage would total 925,000
tons and the metallic aluminum alloy re-
covery would total 997,000 tons. Secondary
aluminum alloy-ingot production totaled
635,200 tons, 11 percent more than that in
1967. Excluded from data on remelt ingot
were alloys produced from purchased scrap
by primary producers. Contributing to the
larger production of secondary aluminum
were increases in output of pure aluminum,
and in the alloy AXS-679 and variations.

Data obtained through a Bureau of Mines
canvass were combined with data made
available to the Bureau by The Aluminum

Smelters Research Institute. These data
covered operations of the Institute’s mem-
bers which represent more than 75 percent
of the secondary aluminum smelter industry.

In January, Vulcan Materials Co., Bir-
mingham, Ala., acquired Aluminum &

‘Magnesium Inc., Sandusky, Ohio, and re-

named it the A & M Division. The new sec-
ondary smelter at Oak Creek, Wis., ready
in 1969, will give the division a total capac-
ity of more than 130,000 tons per year.

By early 1969, near its Listerhill, Ala.,
aluminum reduction plant, Reynolds Metals
Co. planned to complete a reclamation
plant which will recycle aluminum by con-
verting scrap into ingot. The unit’s three
gas-fired melting furnaces will have an
annual capacity of 30,000 tons.

CONSUMPTION

Apparent consumption of aluminum in
1968 was 16 percent more than that in
1967, due principally to increases in pri-
mary metal sold or used by producers and
in net imports of crude and semicrude metal.

Net shipments of aluminum wrought and
cast products by producers in 1968 rose by
11 percent. Accounting for most of the in-

crease were larger shipments of sheet, plate,
and foil while the only decrease was in
shipments of sand castings.

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:
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Percent Percent

Industry of total of total

1967 1968

Building and construction______ r21.6 22.5
Transportation_._______ r19.9 19.7
Electrical _________ r14.0 18.2
Containers and pa r9.7 10.2
Consumer durables______ r9.3 9.9
Machinery and equipmen r6.9 6.5
Exports_ .. ____ 7.3 6.4
Other___ r11.3 11.2
Totaloeeo oo 100.0 100.0

r Revised.

In the largest category, building and con-
struction, despite increasing competition

Table 6.—Apparent
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from vinyl home siding, shipments of alu-
mium residential siding increased over 13
percent. Adding to the increased share of the
market held by this sector was the transfer
of mobile home manufacture from the trans-
portation category.

Also contributing to decline in shipments
for transportation were cost-cutting and
stretchouts in aerospace programs; on the
other hand, usage in automobiles was esti-
mated to have increased. Aluminum was
also used in government and commercial
marine vessels including new-type Navy
landing craft and in an all-aluminum patrol
gunboat.

consumption of aluminum in the United States

(Short tons)

Primary sold Imports Recover: Recovery Total
Year or used by (net)! from ol from new apparent
producers serap 2 scrap 2 consumption
2,554,898 109,901 123,677 428,014 3,216,490
- 2,786,584 306,819 159,704 . 481,014 3,734,121
2, 958 1274 350,400 136,876 556,155 4,001,705
3,136,136 174,723 128,504 569,247 4,008,610
3,403,055 435,713 154,711 662,197 4,655,676

1 Crude and semicrude. Includes ingot equivalent of scrap imports and exports (weight multiplied by 0.9).

2 Aluminum content.

Table 7.—Net shipments® of aluminum
wrought and cast products *
by producers

(Short tons)

1967 1968 »

‘Wrought products:
Sheet, plate, and foil._ r 1,658,787 1,956,676
Rolled and contmuous
cast rod and bar;

............... r 460,854 488,723
Extruded rod, bar,
pipe, shapes, drawn
and welded tubing
and rolled structural
shapes.-...... r 856,075 935,661
Powder, flake, pas r 117,002 138,186
Forgings_.. ... r 82,610 86,285
Totalocmcaccccaaeaan r 3,175,278 8,600,531
125,810 110,210
191,284 219,898

438,474 441,613

767,366 784,145
r 3,942,684 4,384,676

» Preliminary. r Revised.

! Derived by subtracting the sum of producer’s
domestic receipts of each mill shape from the domes-
tie mdusuy 's gross shipments of that shape.

2 Figures derived from a new probability sample.

Table 8.—Distribution of wrought products

(Percent)

1967 1968 »

Sheet, plate, and foil:

Non-heat-treatable..._......_. 39.4 41.8
Heat-treatable 5.7 5.4
Fofl oo e 7.1 7.1
Rolled and continuous cast rod and
bar; wire:
Rod, bar, etCoee oo 2.8 2.2
Bare wire, conductor and-non-
conductor oo ooo___._. 1.5 1.4
Bare cable (including steel-
reinforeed) - ccococoaoaooo 8.0 6.9
‘Wire and cable, insulated or
COVEred oo coccceacaaan 2.8 3.0
Extruded rod, bar, pipe, tube, and
shapes:
Alloys other than 2000 and
7000 series_ oo o_____ 122.4 21.8
A].loys in 2000 and 7000 series- - 1.8 1.4
Tubin;
D ...................... 1.4 1.8
Welded, non-heat-treatable 2___ 1.4 1.6
Powder, flake, and paste:
tomized . .o oo 3.2 3.4
aked.- - - ® ®
Paste__._._.._ .3 .8
Powder, n.e.c .1 .1
Forgings (including impact extru-
ans%s. ........................ 2.6 2.4
Total oo o oo 100.0 100.0
r Revised. ? Preliminary.
sh‘ Includes a small amount of rolled structural
apes.
2 Includa a small amount of heat-treatable
welded tubing.
3 Less than .1 percent.
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In electrical applications, (1) aluminum-
coated steel-reinforced (ACSR) and bare
cable and (2) insulated or covered wire and
cable again formed over 50 percent of
shipments. Fluctuating prices of copper and

_uncertainty of supply led to increases in the
use of aluminum wire in telephone cables.
The Baltimore, Md., cable plant of Western
Electric Company planned to have a capac-
ity of 500 million conductor feet per year
of plastic-insulated aluminum telephone
cable by early 1969 and to be able to supply
5 billion conductor feet per year to the Bell
System network by April 1970.

MINERALS YEARBOOK, 1968

The largest percentage increases were in
containers and packaging, mostly as metal
and composite cans and as foil, and in con-
sumer durables, where usage in refrigerators
and in air conditioning, which forms a
large part of this category, was followed in
quantity by cooking utensils. Another grow-
ing part of consumer durables was pleasure
boats and outboard motors. The subcategory
of military landing mats was shifted from
the building category to “Other,” which is
composed mostly of defense items.

The markets are discussed in detail in one
part of a comprehensive series of articles on
aluminum published in 1968.

STOCKS

On December 31, 1968, stocks of alumi-
num ingot in the hands of primary pro-
ducers were 70,914 tons, compared with
218,927 tons on December 31, 1967. A
new reporting method used by a major
producer caused the apparent large draw-
down in stocks. In addition to the reported
primary stocks, reduction plants also main-
tained inventories of ingot and aluminum
in process.

Inventories of secondary aluminum alloy
ingot increased 14 percent to 28,700 tons,
equivalent to slightly over two weeks supply
based on shipments for the year. Consumers’
yearend inventories of purchased aluminum
scrap increased less than 1 percent and were
equivalent to less than 3 weeks supply based
on the total quantity melted or consumed
during the year.

PRICES

Added expenses, including those incurred
in contract agreements signed with striking
unions, were claimed to be responsible for
increases in aluminum prices. The published
domestic price for unalloyed primary alu-
minum ingot, of 99.5 percent purity, was
increased to 26 cents per pound in June.
At the same time, prices on major producer
alloys and most semifabricated products
were increased about 4 percent, and the
quoted price for super pure aluminum
(99.99 percent aluminum) was raised 1
cent to 41.5 cents per pound.

According to American Metal Market
late in 1968, prices of various grades of
smelter alloys had risen. For example, 380
(AXS-679) alloy ranged from 25.5 cents
per pound with 3 percent zinc content to
26 cents per pound with 1 percent zinc
content; steel deoxidizing grades of alumi-
num alloy ranged from grade 4, 85 percent
minimum aluminum at 23.5 cents per
pound to grade 1, 95 percent minimum
aluminum at 26.75 cents per pound.

FOREIGN TRADE

Exports of crude and semicrude alumi-
num were 4 percent less than in 1967,
whereas the total value decreased nearly
6 percent. The United States shipped 18
percent of all its exports of ingots, slabs, and
crude to Belgium-Luxembourg, 11 percent
to Japan, and 7 percent to France. Exports
of scrap decreased 9 percent, with West
Germany and Japan receiving 36 and 27
percent, respectively.

Total net imports of aluminum estab-
lished a new record of 435,000 tons, due
largely to greatly increased imports of crude
aluminum metal and alloys. Canada again
was our major supplier of these materials
with 71 percent of the total.

7 Metals Week. Aluminum-Profile of an Indus-
try: The Major Markets. V. 39, No. 42, Oct.
14, 1968, pp. 104A-137A.
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Effective January 1, 1968, in accordance
with Kennedy Round trade agreements,
duties on certain unwrought and wrought
aluminum products were reduced and are
as follows: Unwrought in coils, 2.2 cents

157

per pound; unwrought, other than alumi--
num silicon alloys, 1.2 cents per pound;
and wrought in forms of bars, plates, sheets,
and strip, 2.4 cents per pound.

Table 9.—U.S. exports of aluminum, by classes

Class

Crude and semicrude:

Ingots, slabs, and erude__ ... _______.________

Scrap

Plates, sheets, bars, ete_..._
Castings and forgings_______
Semifabricated forms, n.e.c

Manufactures:
Foilandleaf . ____________._____
Powders and pastes (al

(aluminum content) . __ _______
Wire and cable

1967 1968
Short Value Short Value
tons (thousands) tons (thousands)
209,009 $99,961 180,279 $85,855
54,531 17,686 49,427 16,017
96,27 70,757 114,062 77,418
2,816 11,173 3,527 10,104
3,596 7,524 3,538 6,286
366,227 207,101 350,833 195,629
3,612 5,940 4,070 6,937
1,130 r 1,450 1,287 1,593
11,143 8,560 11,635 10,177
15,885 r 15,950 16,992 18,707
382,112 r 228,061 867,826 214,336

* Revised.



Table 10.—U.S. exports of aluminum by classes and countries o
(=]
1967 1968
Ingots, slabs, Plates, sheets, Scrap Ingots, slabs, Plates, sheets, Scrap
Country and crude bars, ete.? and crude bars, ete.!
Short Value Short Value Short Value Short Value Short Value Short Value
tons (thousands) tons (thousands) tons (thousands) tons (thousands) tons (thousands) tons (thousands)
Argentina_ __________ 9,037 $3,958 58 $104 L ... 9,970 $4,644 121 $69 .. .
Australia____________ 106 70 1,083 1,034 366 $127 2,788 ,86 2,194 1,640 59 $18
Belgium-Luxembourg_. 22,604 11,139 261 364 264 86 82,609 14,631 204 ‘292 215 59
Brazil .. __._._____.__ ,762 ,205 42 88 e mmemeeeem 10,125 4,680 69 . ..
Canada._ . 2,313 72,472 60,638 589 195 6,144 38,287 80,099 57,170 1,430 430
i 373 1,082 578 4 763 389 390 199 1 3 2
1,526 50 92 i e 6,632 3,183 103 96 e =]
359 322 202 2 1,134 634 2156 128 o VA
.......... 6,488 295 402 12,085 5,678 654 611 266 =
6,944 1,827 1,774 4,947 8,459 4,064 3,548 8,623 17,947 ?
__________ 18 60 112 P, 162 91 21 22 ... - &
504 87 102 8 2,196 1,076 122 7
5,774 1,326 708 8,452 1,594 71 )
1,108 207 191 2,604 1,274 200 l-_ﬁ
452 1,008 662 881 423 465
1,206 2,660 4,479 377 189 1,978 >
34 251 27 144 90 157 &
_________ 17,261 2,964 2,696 18,456 20,389 8,736 2,784 o)
8,770 4. 4 28 ,195 4,652 21 (]
exico_..__._. 122 38,8569 2,416 1,124 587 6,374 Fal
Netherlands.. . . 1,494 1,033 1,258 1,817 788 776 -
New Zealand .. _ 4569 141 169 1,802 919 61 -
Pakistan_ _____ 8,617 826 545 6,790 3,252 1,575 ©
Panama.. 333 611 373 862 384 134 o
Peru_ _______ 570 93 115 1,412 695 112 @
Philippines- - . _______ 2,310 49 85 7,046 3,583 27
South Africa,
Republic of ...__.__ 854 921 621 . ___ o ___._.__ 2,868 1,429 1,968
Spain_....___ 660 439 475 361 85 723 47 285
Sweden. . __ 3,886 114 139 29 12 2,956 1,482 496
Switzerland - 523 95 126 63 36 2,779 1,413 216
Taiwan____ ———— 1,390 147 387 2,172 623 3,826 1,802 211
Thailand . ________ "7 1,288 102 129 ... . 2,897 1,530 29
United Kingdom. ... 10,432 1,948 2,936 2,111 715 9,459 4,979 8,517
Venezuela___.___.___ 878 1,760 1,211 1 7 273 1556 2,156
Vietnam, South_ ... ______ _________ 2,872 1,840 . i . 6,655
Other countries. . ____ 2,164 2,080 2,694 66 18 8,641 1,812 8,241
Total____..... 99,961 102,687 89,454 54,531 17,686 180,279 86,8565 121,127 98,757 49,427 16,017

! Includes plates, sheets, bars, extrusions, forgings and unclassified semifabricated forms.
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Table 11,—U.S. imports for consumption of aluminum, by classes

1967 1968

Short Value Short Vatue
tons (thousands) tons (thousands)

Class

Crude and semicrude:
Metals and alloys, erude._ _ _ oo 449,7 lg $191 ,995 685,699 $298,759

Circles and disks_ o ... 6, 7,75 s
Plates, sheets, etc., n.e.Coo-... 38,770 25, 809 42,243 27,311
Rodsand bars___________.... 13,375 10,415 12,136 9,054
1T Y Y IR 30,489 10,040 37,521 12,134
Total - oo e cccecccmccmmcmmemmmeem————ee 538,546 245,278 785,355 352,709
Manufactures:

01l e e e ccecccccccccccceeemmmmmeemmm————ee 1,939 3,587 2,105 3,633
Leaf (5.5 by 5.5 inches) . _.... [©) 17 P) 16
Flakes and powders--........ 496 388 289 270
Wire 571 610 716 582

8,006 4,602 8,109 4,501

541,552 249,880 788,464 357,210

11967: 1,642,500 leaves and 17,540,245 square inches of leaf; 1968: 2,624,000 leaves and 15,155,726 square
inches of leaf.



Table 12.—U.S. imports for consumption of aluminum, by classes and countries

1967 1968
Metal and Plates, sheets, Serap Metal and Plates, sheets, Serap
Country alloys, crude bars, ete.! alloys, crude bars, ete.!
Short Value Short Value Short Value Short Value Short Value Short Value
tons (thousands) tons (thousands) tons (thousands) tons (thousands) tons (thousands) tons (thousands)
Australia____________ ____.. __.o_._... 1,466 $1,096
Austri o oo __oo__o. oo oo 1,815 ,887
Belgium-Luxembourg - 34 $19 17,381 10,741
Canada____.__._.____ 856,209 154,208 6,474 5,465 $9,65! 483,608  $210,301
France - , 2,971 2,197 11,521 ,861
Germany, West_ 2,401 2,181 2
Ghana 2,664 _________ __._____. 47,477 23,564
Greece._ _ 5,115 100 62 12,436 4,937
taly.. 6 9,453 5,717 ® 1
Japan_._ 796 5,090 3,872 951 437
Norway_ 26,044 384 89,740 38,919
Poland.__ . S 15,681 ,886
Spain_ _ 1,884 2,087 1,196 5,542 2,138
Sweden. _ . oo . . oacoooo- 3 91 899 121 ______ . .
Switzerland. ... ______ ___.______ r 164 164 3,858 1,440
United Kingdom_ 2,399 1,168 1,264 7,448 3,128
Venezuela_ _ . ___. oo . oeiinn ccmmmeer e 2,227 1,002
Yugoslavia___ .. ____.__ ________. 6,598 4,782 o e cmmmmmce mmmmemeen
1 S 266 85 204 5,210 2,144
194,995 58,841 40,243 30,489 10,040 685,699 298,759 62,135 41,816 37,521 12,134

1 Includes circles, disks, bars, rods, plates, sheets, etec.
2 Less than }4 unit.
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WORLD REVIEW

World primary aluminum output in-
creased about 6 percent from that of the
previous year compared with 10 percent
between 1966 and 1967. Since 1964 the
growth rate of primary aluminum produc-
tion has been 6.25 percent, compounded
annually. Japan consolidated its position
as the world’s fourth largest producer by
increasing output 26 percent. Norway’s in-
crease of 30 percent pushed it past France
as the fifth largest. The greatest gain, 175
percent, was registered by Ghana.

No new primary aluminum reduction
plants were completed in the free world in
1968, but substantial additions were made
to facilities in the United States, Mexico,
Surinam, the Netherlands, Norway, and

smelters at yearend 1968 are shown in table
14. Other primary plants scheduled for
completion in 1969-1971 were to be located
in Brazil, West Germany, Iceland, Italy,
Norway, the United Kingdom, Angola, the
Republic of South Africa, Bahrain, Iran,
Japan, Australia, and New Zealand. A
directory of aluminum ingot makers and
semifabricators was available.®

Australia—A prolonged drought in
southwestern Australia, which caused hydro-
electric power restrictions, seriously affected
aluminum production in the first half of

8 U.S. Department of Commerce, Business and
Defense Services Administration. Foreign Free
World Producers of Aluminum. Primary Ingot,

oe . Sheet, Plate, Foil and Extrusions. December
Japan. Capacities for world primary 71968, 22 pp.
Table 13.—World production of aluminum by countries
(Short tons)
Country 1964 1965 1966 1967 1968 »
North America: '
Canada._ _ e 842,640 830,505 r 889,915 975,439 984,999
Mexico . _____._. 19,487 21,041 r 22,361 23,714 24,822
United States 2,652,747 2,754,478 2,968,366 3,269,259 8,255,042
South America: -
razZil e as 29,866 38,518 r 29,637 © 40,000 © 45,700
Surinam 1.l el 1,381 28,330 84,279 48,006
Venezuela._ o f ol cmemmcmce cmmmemeen ,407 11,000
Europe:
AUSETI8 e oo oo e oL 85,646 86,880 87,002 86,801 94,687
65,000 68,000 68,000 72,000 72,000
348,819 875,867 400,701 398,000 403,005
72,000 r77,000 r 88,000 88,000 88,000
242,418 258,407 268,839 278,770 278,000
.................. 40,000 79,000 84,000
62,693 64,043 6,685 68,118 69,000
127,422 136,660 r 140,864 140,851 156,912
.................. 22,422 e 35,000 54,000
287,724 803,804 356,809 397,915 518,174
52,639 52,146 60,816 101,700 103,066
......... 25,127 51,644 58,187 84,076
54,728 57,21 r 70,194 93,732 85,491
38,589 34,959 r 31,618 87,809 .
70,805 74,020 5,756 79,697 84,718
900,000 930,000 980,000 1,064,000 1,100,000
35,516 9,911 40,934 43,0 42,064
38,320 45,545 46,321 49,134 53,000
56,777 55,652 58,681 53,488 50,085
........................... 48,752 120,044
110,000 110,000 110,000 90,000 99,000
62,465 74,041 1,803 106,210 132,387
Japan 3___ 292,950 323,972 371,778 421,123 532,311
Taiwan 21,854 20,847 18,978 17,020 22,068
Oceania: Australia 88,194 96,744 101,262 102,286 107,308
Total 4 _ r 6,552,794 r 6,951,265 r 7,582,711 8,851,742 8,864,424
¢ Estimate. ? Preliminary. r Revised.
1 Exports.

2 Includes secondary.

$ Includes super-purity: 1964, 2,136; 1965, 2,028; 1966, 2,361; 1967, 3,057; and 1968, 3,583.

¢ Totals are of listed figures only.
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Lepanto completed plans for 150-tons-
per-day mill which will be operational in
1969. High grade ore reserves of 175,000
tons averaging 3.5 ounces per ton in addi-
tion to 325,000 tons averaging 1.25 ounces
of gold per ton and 4.0 percent copper
were reported. Gold producers continued
to receive subsidy payments.

South Africa, Republic of.—Production
of gold from South African mines increased
2 percent to an alltime peak of 31.1 million
ounces in 1968. Except for a slight decline
in 1967, annual output has increased con-
tinuously since 1951. South Africa con-
tributed about 78 percent of the total
non-Communist gold production in 1968.
The 48 gold-producing mines that were
members of the Transvaal and Orange
Free State Chamber of Mines milled 78.8
million tons of ore with an average yield
of 0.39 ounce per ton. Mines in the Far
West Rand, Klerksdorp, Orange Free State,
and Evander areas accounted for nearly
85 percent of the total gold production.
Working costs continued to rise. Despite
increased production and the higher market
price realized, working profits showed only
a slight increase. A new plan of financial
assistance to marginal gold mines was intro-
duced by the South African Government.
One mine closed during the year while
two new mines, Elsburg and Kinross, com-
pleted the first full year’s operation; the
Kloof mine began productive operations in
January. Payable ore reserves declined
about 8 million tons to 159.1 million tons
averaging 0.46 ounce per ton. The average
number of employees in the gold mining
industry was 40,491 whites and 368,135
nonwhites, a decline of 1,805 and an in-
crease of 6,242, respectively.

Anglo American Corporation of South
Africa Ltd. reported that gold production
by its group of mines increased 3.5 percent
to a record 12.54 million ounces, slightly
more than 40 percent of South African
production and nearly 31 percent of world
production, excluding Communist coun-
tries. A total of 25.8 million tons of ore
were milled, 2 percent more than in 1967.
The seven Orange Free State mines of the
group increased their production 2.4 per-
cent to 8.2 million ounces, nearly 66 per-
cent of the group output. The average
recovery grade of these seven mines de-
clined slightly to 0.55 ounce per ton owing
mainly to the drop of 0.50 ounce in the
grade at Western Holdings. Although the
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total tonnage of Anglo American’s Trans-
vaal mines was marginally lower, gold pro-
duction increased nearly 6 percent to 4.3
million ounces. Costs per ton milled were
lower at Western Reefs, but slightly higher
at Western Deep Levels and Vaal Reefs.
Western Deep increased the tons milled
nearly 10 percent to 3.4 million and the
yield per ton 0.04 ounce per ton to 0.55
ounce per ton. Ore reserves dropped
200,000 tons to 4.9 million tons but average
grade increased to 593 inch-pennyweight
(dwt), equivalent to 0.70 ounce per ton
across a 42-inch stoping width. In addi-
tion, the ore reserve averaged 18.15 inch-
pounds of uranium oxide.

Free State Geduld Mines Ltd. milled
1.96 million tons yielding 1.0 ounce per
ton, a slight gain in tonnage and grade
compared with 1967 levels. Working costs
per ton increased slightly. The quantity
and grade of ore reserves dropped slightly
to 4.9 million tons averaging 1,119 inch-
dwt (1.33 ounces across 42 inches).”?

Union Corp. Ltd. reported a substantial
increase in the quantity of ore milled and
production of gold at its group of mines
in 1968. Output totaled 13.0 million tons
milled yielding 4.1 million ounces com-
pared with 11.7 million tons and 3.6 million
ounces in 1967. Production decreased at
East Geduld and Grootvliei mines where
operations are being slowly curtailed, but
increased at all other mines of the group.
Ore reserves at yearend increased 400,000
tons to 30.5 million tons averaging 0.37
ounce per ton. At East Geduld, tons milled
dropped 50,000 to 929,000, but average
yield per ton increased slightly to 0.21
ounce per ton; working costs remained
virtually unchanged at $6.20 per ton. The
ore reserve in the Main and Kimberley
Reefs was 200,000 tons averaging 0.25
ounce per ton across 64 inches, and 500,000
tons averaging 0.23 ounce per ton across
51 inches, respectively. Grootvlei Proprie-
tary Mines milled 2.4 million tons yielding
0.20 ounce per ton at a unit cost of $5.07,
about the same yield and grade as in 1967.
Yearend ore reserves on the Kimberley
Reef increased 200,000 tons to 1.8 million
tons averaging 0.22 ounce per ton across
51 inches but reserves on the Main Reef
declined 800,000 tons to 1.4 million tons
averaging 0.2]1 ounce per ton across a 54-
inch width. St. Helena Mines reported a

12 Anglo American Corp. of South Africa Ltd.
Annual Report. 1968, pp. 15, 17, 61, 63.
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Table 14.—World producers of aluminum—Continued

(Thousand short. tons)

Annual
Country, company, and plant location capacity, Participants
end 1968

FREE WORLD—Continued

SOUTH AMERICA—Continved

Surinam: Suriname Aluminum Co. (Suralco), Paranam_ 52 Alcoa.
Venezuela: Aluminio del Caroni, S.A. (Alcasa), 12 Reynolds Metals 50 percent; Government
Matanzas. 50 percent.
Total South America ecaocccccccccaaaao 113
EUROPB
Austria:
Salsz;)lu{’ger Aluminium G.m.b.H. (SAG), Lend, 13 Alusuissee.
zburg.
Vereinigte Metallwerke Ranshofen-Berndorf, A.G. 82 Government.
(VMRB), Ranshofen.
Total - e mcmcmcceccmmaccccmcmccececae 95
France:
Compagnie Péchiney (Péchiney):
Auzat (Ariége) - - - oo cmccccceccccccaaa 23
Chedde (Haute-Savoie)...--- 9
La Praz (Savoie) - ccccceeca- 4
L’Argentiére (Hautes-Alpes) - 22
La Saussaz (Savoxe) ....... - 13
Noguerés (B T 121
Rioupéroux (Isére) 24
Sabart (Ariege) - - 24
St. Jean de Maurienne (Sav 82
Société d’Electrochimie, d Electro metallurgie et Ugine-Kuhlman S.A.
des Acieries Electriques d’Ugine (Ugine):
Lannemezan (Hautes-Pyrénées) ... ---._-- 61
Venthon (Savoie)eemecamccaccaaaa - 30
Total.. -- 413
Germany, West:
Alummlum-Htltl:e Rheinfelden G.m.b.H., Rhein- 66 Alusuisse.
felden, Baden.
Vereinigte Aluminium-Werke A.G. (VAW): Government.
Erftwerke, Grevenbroich 39
Innwerke, Toging . - - o= 4
Lippewerke, Lunen. 55
Rheinwerkeoeeoc oo cccccccmmocccccccanaaan 50
Total. - ccccccccccccccccccmcmnmam—————— 287
Greece: Aluminium de Gréce S.A. (ADG), Distomon.-. 91 Péchiney 72 percent, Ugine 18 percent,
Government 10 percent.
Italy:
Alean Alluminio Italiano S.p.A., Borgofranco 7 Alecan.
d’Ivrea.
Montecatini-Edison S.p.A.: )
———— 7 Government 11 percent.
MOriccceccccccaace 25 Italian interests 89 percent.
Societe Alluminio Veneto per Azioni
(SAVA):
Port6 Marghera o oeeeeeecomeeeccaaamcaaae 36
Fusina ——— 88
Total. cceeccccccccecccccccmccaccccas 178
Netherlands: Aluminium Delfzijl N.V. (Aldel) 79 Hoogovens 50 percent, Alusuisse 33 per-
Delfzijl. cent, Billiton 17 percent.
Norwa
A/S Ardal og Sunndal Verk (ASV):
Ardal. e ccccmmmmcccaea 126 Alecan 50 percent, Government 50 percent.
HOyanger - - - - ooceeeoemnoceoee e menee 13%
Alnor A/S (Alnor) Karmoy Island.oococccoeee-o 88 Norsk Hydro 51 percent, Harvey 49 per-

cent.

See footnote at end of table.
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Table 14.—World producers of aluminum—Continued

(Thousand short tons)
Annual
Country, company, and plant location capacity, Participants
end 1968

FREE WORLD—Continued

EUROPE—Continued

Norway—Continued
Det Norske Nitridaktieselskap (DNN):
Eydehavn

Spain:
Aluminio de Galicia, S.A. (Alugasa), La Coruiia. .
AluHminio Espanol S.A. (Alumespa), Sabinanigo,

uesca.
Empresa Nacional del Aluminio, S.A. (Endasa):
Avilés - -

Valladolid .- IJ1111IIIIITITTIIITIn

Total o oo oo
Sweden: A/B Svenska Aluminiumkompaniet (Sako),
Sundsvall, Kubikenborg.

Switzerland:
Swiss Aluminium Litd. (Alusuisse):
Chippis-_ ..

Steg__ -
Usine dgAlnminium Martigny, S.A., Martigny....
Total ... :

United Kingdom: The British Aluminium Co., Ltd.
(Baco Aluminium).

Kinlochleven, Seotland. - .o . ___.___________

ber (Fort William), Scotland_ __ __________

Total ____ -

Yugoslavig: State-owned works:
Kidri¢evo, Slovenia..
Lozovac.
Razine__.__

Total Europe...

AFRICA
Cameroon, Republic of: Compagnie Camerounaise de
PAluminium Péchiney-Ugine (Alucam), Edea.
Ghena: Volta Aluminium Corp. (Valeo), Tema._.___

Total Africa_

ASIA
India:
Aluminium Corp. of India Ltd. (Alucoin), Asansol,
West Bengal.
Hindustan Aluminium Corp. Ltd. (Hindaleo),
Renukoot, Uttar Pradesh.
Indian Aluminjum Co., Ltd. (Indal):
Alupuram, Kerala
Hirakud, Orissa___._________________ """~
Madras Aluminium Co. Ltd. (Maleo), Mettur,
Madras.

Total..._.._ -

See footnote at end of table.

575

38
14
20
26

98
72

2,080

57

115
172

Alcan 50 percent, British Aluminium 50
percent.

Alcoa 50 percent, Elektrokemisk A /S 50
percent.

Alusuisse 67 percent, Norwegian interests
33 percent.

Péchiney 70 percent, Endasa 15 percent,
Government 15 percent.
Péchiney.

Government 54 percent, Alean 25 per-
cent, Spanish interests 21 percent.

Svenska Metallverken 79 percent, Alean
21 percent.

Giulini Bros.

" Tube Investments Ltd. 49.5 percent,

Reynolds Metals Co. 48 percent.

Péchiney 48 percent, Ugine 12 percent,
Cobeal 10 percent, Comal &Cie, 80
percent.

Kaiser 90 percent, Reynolds 10 percent.

Kaiser 27 percent, Birla and Indian
interests 73 percent.

Alcan 65 percent, Indian interests 35 per-
cent.

Montecatini 27 percent, Government
owned (Madras State) 73 percent.
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Table 14.—World producers of aluminum—Continued

(Thousand short tons)
Annual
Country, company, and plant location capacity, Participants
end 1968

FREE WORLD—Continued

As1A—Continued

n:
Mitsubishi Chemical Industries, Ltd.: Naoetsu. ..
Nippon Lli)ght Metal Co., Ltd. NKK):

Total
Taiwan: Taiwan Aluminium Corp. (Taialco), Kaoh-
siung.

Total Asi oo emcecameccccaaaaa
CGCEANIA
Australia:
Alcoa of Australia Pty. Ltd., Point Henry___._..

Comaleo Industries Pty. Ltd. (Comalco), Bell
Bay, Tasmania.

103

120
64

68
23
53
55
569
26

728

45

Alcan 50 percent, Japanese interests 50
percent.

Government owned.

Alcoa 51 percent, Western Mining Corp.,
Ltd. 20 percent, Broken Hill South
Ltd. 17 percent, North Broken Hill
Ltd. 12 percent.

Kaiser 50 percent, Conzinc Rio Tinto of
Australia Ltd. 50 percent.

COMMUNIST COUNTRIES

. EUROPE
Czechoslovakia: Ziar Aluminium Works, Ziar-on-Hron.

Germany, East: Electrochemisches Kombinat:
ﬂtterfeld ....................................

Total . ... ——— c—.—-

Hungary: Magyarsoviet Bauxite Ipar:
atab V8 o o e ccccccecceccccccccceamee———————

Poland:
Skawina Aluminium Works: Skawina_ . ccc....
Konin Aluminium Works, Konin_ oo ccccnuaaan

U.S.S.R.:
Bogoslovsk  (Krasnoturinsk), Sverdlovskaya,
Obla.st, Ural.

tsk, Irkutskaya Oblast, Siberia_..o - _ ...
Irkutsk (Shelekhovo), Irkutskaya Oblast, Siberia.
Kamensk-Ural’skiy, Sverdlovskaya Oblast, Ural..
Kanaker (Yerevan), Armenia_ _ - ocovcccaaanan
Kandalaksha, Murma.nskaya Oblast_ _..._.
Krasnoyarsk, Krasnoyarskly Kray, Siberia_ -
Nadvoitsy, Karelskaya, ASS R ccccccaaan

See footnote at end of table.

State-owned.

State-owned.

State-owned.

State-owned.

State-owned.
State-owned.
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Table 14—World producers of aluminum—Continued

(Thousand short tons)

Country, company, and plant location

Annual
capacity,
end 1968

Participants

COMMUNIST COUNTRIES—Continued

EUROPE—Continued
U.S.8.R—Continued

Nos‘{gqunetsk (Stalinsk), Kemerovskaya Oblast,

iberia. .

Sumgait (Kirovabad), Azerbaijan_______________

Volgograd (Stalingrad), Volgogradskaya Oblast_ _

Volkhov (Zvanka), Leningrad Oblast_ .. _______._

Zalp}?{:oqhye (Dneprovsk), Zaporozhskaya Oblast,
aine.

ASIA
China: Nationalized plants_________________._______
Total communist countires_ . _ . ______________

Total world—_—_ . __________ ...

1 Increment by modernization at Quebec smelters (68,000 tons).

1968. The Comalco Industries Pty. Ltd.
(Comalco) plant at Bell Bay, Tasmania,
was forced to reduce output. A new half
potline at this location had been installed
by August 1967 but was not fully operative
until October 1968 when the plant began
producing at installed capacity.

Annual capacity at the Geelong (Point
Henry) Victoria primary aluminum plant,
owned by Alcoa of Australia Pty. Ltd., was
being raised to 89,600 tons by 1970 and
to 100,800 tons by 1971. Also, Alcan Aus-
tralia Ltd. was building a new smelter at
Kurri Kurri, 25 miles west of Newcastle
in New South Wales. By 1969, capacity at
this plant will be 30,000 tons, with a sub-
sequent capacity of 50,000 tons.

Bahrain.—Aluminium Bahrain, Ltd.
(Alba), consisting of five partners including
the Bahrain Government (272 percent),
British Metal Corp. (25 percent), Sweden’s
Aktiebolaget Elektrokoppar (25 percent),
Australia’s Western Metals Corp. (12V;
percent), and the British banker Guinness
Mahon (10 percent), announced that a
gas-fired, 63,000-ton-per-year primary alu-
minum smelter would be operating by 1971
on this island in the Persian Gulf. The
Government agreed to grant a 20-year tax-
free concession to the company.

Canada.—Production of 985,000 tons
represented nearly the full installed capac-

ity of Aluminum Company of Canada, a
subsidiary of Alcan Aluminium Ltd.
(Alcan), and Canadian British Aluminium
Co. Ltd. (CBA). Because of demand, some
potlines were reactivated at the Alcan plant
in Alma, Quebec, and that in Kitimat,
British Columbia.® Reynolds Metals Co.
acquired British Aluminium Company’s in-
terest in CBA.

Czechoslovakia.—Péchiney agreed to con-
struct a new aluminum complex with an
initial capacity of 18,000 tons of aluminum
per year at the Bridlicna works, North
Moravia, to be ready in June 1971.

Germany, West.—Construction plans for
new aluminum smelters along the Rhine
River in North Rhine-Westphalia and in
Baden-Wuerttemberg were announced. In
the Ruhr Basin, Kaiser Aluminum & Chem-
ical (Europe) GmbH planned to build a
65,000-ton-per-year plant by 1970 at
Voerde in Dinslaken district. Also, Leicht-
metallgesellschaft GmbH, Frankfurt, a new
company equally shared by Metallgesell-
schaft- A.G. and its subsidiary Vereinigte
Deutsche Metallwerke A.G. of Frankfurt
(VDM), and by Aluminium-Hiitte Rhein-
felden GmbH, Rheinfelden, and Aluminium-
Walzwerke Singen GmbH, Signe/Hohent-

® Jackson, W. H. Aluminum and Magnesium.
Canadian Min. J., v. 90, No. 2, February 1969,
pp. 116-118.
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weil (both subsidiaries of Alusuisse) was
founded to build a DM 250 million, 92,600
ton primary aluminum smelter in northwest
Essen by the end of 1970.

The Government-owned Vereinigte Alu-
minium-Werke A.G., (VAW), Bomn,
planned to double the capacity of its
Rhinewerke aluminum smelter near Neuss
by 1970.

Gebr. Giulini GmbH., planned to build
a 22,000-ton-per-year primary aluminum
smelter at Ludwigshafen on the Rhine next
to its 100,000-ton-per-year alumina plant.

The aluminum rolling mill, owned by
Aluminium Norf GmbH (Alunorf), a joint
partnership of Alcan Aluminiumwerke
GmbH and VAW, went fully on stream.
The hot mill, at Norf-Stuettgen, Rhineland,
is the largest mill of its type in Europe with
an initial capacity of 220,000 tons of reroll
stock per year and is able to handle sheet
ingot of over 17 tons each. Most of the sheet
ingot was expected to come from Alcan’s
Norwegian partner, A/S Ardal og Sunndal
Verk.

Greece.—Aluminium de Grece S.A.
(ADG), a subsidiary of Compagnie
Péchiney (Péchiney), said it will spend $14
million on facilities expected to raise pro-
duction by September 1969 at the Distomon
aluminum smelting plant on Antykira Bay,
Gulf of Corinth.

Aristotle Onassis planned a $250 million
alumina/aluminum plant to be placed in
operation, probably near Messolonghi.
Initial aluminum output would be 60,000
tons per year in 1975 and this would be
doubled by 1978.

Iceland.—Icelandic Aluminum Co. Ltd.,
a subsidiary of Alusuisse, expected to com-
plete a 36,000-ton-per-year aluminum
smelter, the first in the country, at
Straumsvik by 1972.

India.—It was reported that plans were
being made to raise the capacity of the
Renukoot smelter of Hindustan Aluminium
Corp. Ltd. (Hindalco) to 132,000 tons.
Also Madras Aluminium Co. Ltd. (Malco)
planned to double capacity of its Mettur
plant by 1971.

Italy.—A 110,000-ton-per-year aluminum
reduction plant being built at Porto Vesme
on the south coast of Sardinia by Alluminio
Sarda (Alsar) will be the largest in Italy
when fully completed in 1971. The deple-

167

tion of domestic high-grade bauxite reserves,
increasing imports of this material, and the
presence of large deposits of leucite con-
taining 17 to 18 percent alumina north of
Naples, reportedly led EFIM, an Italian
State-controlled holding company, to open
negotiations for possibly using the U.S.S.R.
licensed process for extracting alumina from
aluminous igneous rocks such as nepheline
syenites.

Japan.—Although this country is the
world’s fourth largest primary aluminum
producer, there is a great dependence on
imports. Near yearend the four primary
producers were considering import of such
material on a joint basis in order to exer-
cise a greater control over import prices and
quantities delivered.

By 1971, Mitsubishi Chemical Industries,
Ltd. planned to expand capacity at Naoetsu,
Niigata Prefecture, to 163,000 tons and will
build a new 33,000- to 44,000-ton smelter
at Sakaide, Shikoku Island. The primary
smelter at Tomakomai, Hokkaido, being
built by Nippon Light Metal Co. Ltd.
(NKK), 50 percent of which is owned by
Alcan and 50 percent by Japanese public
shareholders, will have a 145,000-ton capac-
ity when completed in 1972. Also, Sumi-
tomo Chemical Co., Ltd. was expanding its
capacity at Isoura and planning to build
a 62,000-ton plant at Yoyama by early
1970. Showa Denko K.K. also raised pro-
duction capacity at the Chiba and Omachi
smelters.

Netherlands.—N.V. Billiton Maatschappij
and ‘Koninklijke Nederlandsche Hoogovens
en Staalfabrieken (Royal Netherlands Blast
Furnaces and Steelworks) announced for-
mation of a jointly owned company, effec-
tive January 1, 1969, to coordinate and
develop mutual aluminum interests such
as their share in Aluminium Delfzijl N.V.
(ALDEL), the only primary aluminum
smelter in the country, the capacity of
which was considerably enlarged in 1963.

New Zealand.—Comalco reached an
agreement in July with the New Zealand
Government in regard to a proposed $100.8
million primary smelter at Bluff, South
Island. Owners will be Comalco (50 per-
cent) and the Japanese firms, Showa Denko
KK. and Sumitomo Chemical Co. Ltd.
(25 percent each). When the first stage is
completed in 1971, the plant will be able
to produce 78,000 tons per year. Shortly
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thereafter it will have a capacity of 118,000
tons per year, which will be doubled
eventually.

Norway.—Hydroelectric power in this
country, which has the highest per capita
electricity consumption in the world, has
been the mainstay of the country’s alumi-
num ‘industry. In looking to the future,
however, Norsk Hydroelektrisk Kvaelsto-
faktieselskop (Norsk Hydro), one of the
owners of Alnor A/S, was said to be
cooperating with the National Electricity
Board and the Institute for Nuclear Re-
search on testing the feasibility of setting
up a commercial atomic energy plant.

A/S Ardal og Sunndal Verk (ASV),
which completed an expansion in 1968,
announced a further expansion of 365,000
tons by 1971 by rebuilding the original
potline, constructing a new anode plant, and
expanding docking and storage facilities.
Also, the company, with Det Norske
Zinkkompani, will build a 20,000-ton-per-
year aluminum fluoride plant near Odda by
January 1970. This source of aluminum
fluoride, which is an essential fluxing mate-
rial in the electrolytic reduction of alumina,
should supply all immediately foreseeable
needs of Norwegian aluminum producers.

Plans were announced for expanding the
new Alnor A/S plant at Haavik on Karmoy
Island, western Norway, to 132,300 tons
per year capacity by 1970. It was expected
that capacity would be increased by extend-
ing the two current potlines, and eventually
adding two more and constructing an alu-
mina plant. Fabrication facilities at this site
make the complex the first integrated alu-
minum plant in Norway.

Sufficient electric power to allow eventual
production capacity of 110,000 tons at the
Lista smelter owned by Elektrokemisk A/S
(Elkem) was guaranteed by a royal decree
signed in November 1968.

South Africa, Republic of.—Construction
began late in the year on the Aluminium
South Africa (Alusaf Pty. Ltd.) aluminum
reduction plant at Richards Bay. The com-
pany is a venture of the Industrial Develop-
ment Corp. of South Africa (IDC) and
Alusuisse. Completion of the $67.4 million,
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55,000-ton-per-year facility was scheduled
for the middle of 1971.

Spain.—Empresa Nacional del Aluminio
S.A. (Endasa), the country’s largest pri-
mary aluminum producer, will be merged
with Alcan Aluminio Iberico, S.A. (Ali-
berico), the leading aluminum fabricator,
which is owned 60 percent by Alcan Alu-
minium Ltd. (Alcan). The agreement,
which gives Alcan 25 percent in the com-
bined company, was reached between Alcan
and the Instituto Nacional de Industria
(INT), the Spanish Government’s industrial
agency.

United Kingdom.—The Government
granted Anglesey Aluminium Ltd. (a con-
sortium of Rio Tinto—Zinc (RTZ) and
British Insulated Callenders Cables Ltd.
(BICC), 60 percent, and Kaiser Aluminum
& Chemical Corp., 40 percent) permission
to build a 112,000-ton aluminum reduction
plant on Holy Island, near Holyhead,
Anglesey, Wales. Electrical power will come
from the proposed Wylfa nuclear station
which will be located 14 miles from the
aluminum plant site.

The British Aluminium Co. Ltd. (Baco
Aluminium) received permission to con-
struct a2 £37 million ($89 million), 112,000-
ton aluminum smelter at Invergordon on
the Moray Firth, Scotland. The plant, due
to be in production in the first half of 1971,
also will use nuclear power.

Alcan Aluminium (UK) Ltd., a wholly
owned subsidiary of Alcan, planned to
build a $120 million, 67,000-ton capacity
aluminum smelter and coal-fired power
station complex at Lynemouth, North-
umberland, England, which would be in
production by 1971.

Alcoa increased its interest in Imperial
Aluminium Co. Ltd. (Impalco) from 50 to
75 percent by buying half the shares held
by Imperial Chemical Industries Ltd.
(ICI). Elkem bought the rest of the shares
in Impalco held by ICI. Impalco operates
a rolling mill and semifabricator, the
largest European secondary smelter, a foil
rolling company, and a materials handling
company.
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TECHNOLOGY

The relationship of carbon anodes and
cathodes to the electrolytic preparation of
aluminum was shown.® To keep impurities
in the aluminum produced to a minimum,
anodes having an extremely low ash con-
tent are used. These anodes are made from
calcined petroleum coke or pitch coke.
Voltage distribution and the hampering of
ampere efficiency by aluminum mist being
reoxidized to alumina by carbon monoxide
in the aluminum reduction cells were dis-
cussed.

Aluminum diecasting techniques, one
using low pressure and the other a so-called
hot chamber process, were described.™ The
first method, using only 5 to 15 pounds
per square inch gage (psig) to fill the die,
is intended to help fill the gap between
sand and pressure die castiing. It was said
that low pressure die casting can be used
for the majority of castings now produced
by sand and permanent molding, but it has
a slower cycle than pressure die casting.
Hot chamber diecasting depends upon a
new pump, with a cylinder and a plunger
made from titanium diboride, which has
high resistance to corrosive attack by the
molten aluminum in which the pump is
immersed. Castings up to 2.5 pounds were
possible with this method and in the offing
was a larger pump able to handle castings
up to 4.5 pounds.

It was said that 15 forging alloys cover
most applications.* They have good resist-
ance to corrosion, and high strength-to-
weight ratios. Forgings are available in
three types—blocker type, closed-die forg-
ings, and impact extrusions. Uses made of
these types and techniques involved were
discussed. A new forming process, called
pierce forging, possibly may reduce pro-
duction costs on nonferrous metal parts by
as much as 35 percent’® Until recently
used primarily for forming brass parts, it
was used to form a flexible aluminum cou-
pling produced from forging alloy 6262.
Shapes and sizes of the parts are limited
but production costs are lower and tensile
strength higher than when the parts
are made on screw machines.

Hypereutectic aluminum-silicon alloys, in
which the silicon is present in an amount
greater than that contained in the eutectic
mixture of about 13 weight-percent silicon,
are considered attractive for automotive

applications, such as pistons and piston
rings, cylinder and brake linings, and liner-
free engine blocks, because of their low
coefficient of thermal expansion and good
wear resistance.* After aluminum powders
with 25, 35, and 45 percent silicon were
extruded and hot pressed, physical testing
indicated that wear resistance rose and the
coefficient of expansion decreased when the
silicon content was increased from 23 to
45 percent.

New techniques for applying aluminum
coatings to materials which are competi-
tive with aluminum continued to be in-
vestigated. In building product applications,
the steel industry believed that thin steel
sheet hot-dip coated with aluminum would
be an answer to competition from alumi-
num sheet.® Up to this time aluminum
coatings had been applied by dipping,
spraying, cladding, electroplating, wvapor
deposition, and as powders.’® In a new
method developed by Continental Oil Co.
steel strip is heated and coated with alu-
minum diethyl hydride (ADEH) which
then decomposes to an aluminum coating.
This coating was said to have high purity,
good adherence, satisfactory density, duc-
tility, and corrosion resistance. In aerospace
applications, where static charges which
build up on reinforced plastic parts have
to be dissipated, thin coatings of aluminum
are being applied by ‘“reverse bonding,” a
method which involves flame spraying a thin
coating of aluminum on a mold and then
bonding the metal coating to the slick
plastic part.””

In melting aluminum scrap an oxy-fuel

10 Light Metal Age. Carbon and the Light
Metals. V. 26, Nos. 9-10, October 1968, pp. 21-28.

11 Foundry. Pump is Key to Hot Chamber
Aluminum Diecasting. V. 96, No. 12, December
1968, pp. 126-129.

Lmderman, D. A. Low Pressure Aluminum
Castings. Light Metal Age. V. 26, Nos. 11-12,
December 1968, pp. 18-20.

12 Michaels, Clifford A. Forging Aluminum for
Everyday App]lcahons Metal Prog., v. 93, No.
5, May 1968, pp. 126-126, 128, 136, 138, 140, 142.

13 Modern Metals. New Process Makes “Forg-
ings” Direct from Molten Aluminum. V. 24,
No. 1, February 1968, pp. 80-81.

14 Skelly, Hugh M., and Cyril F. Dixon. Powders
Beef-Up Al-Si Alloys. Metal Prog., v. 94, No. 5,
November 1968, pp. 103-104.

15 American Metal Market. Aluminized Steel
Market Growth Expected. V. 75, No. 196, Oct.
10, 1968, pp. 1, 23.

1"‘Imn Age. ‘Aluminum Coatings: Search Goes
On. 201, No. 3, Jan. 18, 1968, pp. 62—65.

w Product Engineering. Flame Throws Alumi-
num Coating on Resin-Impregnated Plastic. V.
39, No. 1, Jan. 1, 1968, pp. 82-83.
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burner, developed by the Airco Industrial
Gases Division of Air Reduction Co., was
exgscted to increase melt rates by about
33, percent and cut metal loss by 26 per-
cgpt. Alcan Aluminium Limited has in-
stalled such a burner on a reverberatory
furgage at its Oswego, N.Y., plant. With
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the newly designed burner, oxygen con-
sumption was lowered to a point where
the technique becomes economically ad-
vantageous.’®

18 Metals Week. New Remelt System Boosts
Rates, Cuts Loss. V. 39, No. 33, Aug. 12, 1968,
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Antim'ony

By L. E. Davis!

The antimony market began in 1968 in
a weak but seemingly stable condition,
started firming late in the third quarter,
and ended the year very tight. Domestic
business was slow and ore prices remained
unchanged until August, at which time
only 60 and 65 percent ores were listed—
and these at nominal quotations. By De-
cember, domestic ore quotations had been
dropped by Metals Week as being un-
realistic. Significantly, the August change
coincided with the beginning of quotations
for 60 percent European lump ore. This
market had advanced 80 cents per unit by
yearend.

Domestic mine production for 1968 was
down, primary smelter production was
only slightly higher than that for 1967,
consumption was on the increase, and
imports had virtually ceased due to an
east coast dock strike.

Effective January 1, 1968, the “General
Modification of Tariff Schedules of the
U.S.,” Federal Register Document 67—
14749, filed on December 18, 1967, re-
duced the import duty on liquated anti-

mony, TSUS No. 630.10, from 0.25 cent
per. pound to 0.20 cent, and on antimony
metal, TSUS No. 632.02, from 2 cents
per pound to 1.8 cents. Further reductions
are scheduled—for liquated ore in 1970,
and for metal each year through 1972.

Sales of 240 tons of surplus antimony were
made by General Services Administration
in 1968, under authorization of Public
Law 88-615 enacted in 1964. Of the total,
155 tons was antimony metal, all grades;
the remaining 85 tons was liquated ore.
From the initial disposal authorization of
5,000 tons, 2,383 tons remained for sale
at yearend. Total government inventory
was 49,197 tons at the close of 1968,
23,697 tons of which was excess held be-
cause of market impact. The stockpile also
contained 10,336 tons of antimonial lead,
including quantities that had been com-
mitted but not shipped, for which there
are no stockpile objectives.

1 Physical scientist, Spokane Office of Mineral
Resources.

Table 1.—Salient antimony statistics

(Short tons)
1964 1965 1966 1967 1968
United States:
Production:
rimary:

Mine_ . ... 632 845 927 892 856
Smelter '________ ... 13,358 12,389 14,539 12,466 12,489
Secondary ... __________________. 22,339 24,321 24,258 23,664 23,699
Exports of ore, metal and alloys_________._____ 807 14 29 82 109
Imports, general (antimony content) .......... 16,718 14,879 19,712 17,419 17,343
Consumption ' __________..___._ ... 15,839 16,919 19,681 17,350 18,520
Price: New York, average cents per pound. ___ 2.22 45.75 45.75 45.75 5.75
World: Production. ... ____________________.__ 69,403 69,456 67,627 63,849 67,767

! Includes primary antimony content of antimonial lead produced at primary lead smelters.
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DOMESTIC PRODUCTION

MINE PRODUCTION

Antimony production in 1968 virtually
was limited to that produced as cathode
metal in the electrolytic plant of Sunshine
Mining Co., Coeur d’Alene district, Idaho.
The source for the metal was silver ores
from the Sunshine mine and adjacent
properties. Overall output was 4 percent
below that of 1967. The company dis-
closed plans to build a new antimony plant
in conjunction with a proposed silver re-
finery at the mine site. The antimony plant
would be built even if a feasibility study,
being conducted by the Colorado School
of Mines on the silver refinery, proves
negative. Results of the study are expected
in March 1969.

Antimony concentrates containing about
3 tons of metal were produced and stock-
piled at the Stampede mine, Kantishna
district, Alaska, but no shipments were
made. Concentrates assaying 45 percent
antimony, produced in previous years from
ore of the Stibnite mine, Sanders County,
Mont., were shipped to the Laredo smelter.
The mine was idle throughout 1968.

The first authenticated discovery of zin-
kenite, a rare lead-antimony mineral, in
Washington was made at the Wells Fargo
mine, Stevens County. The sample tested
was taken by a geologist of the Washing-
ton State Division of Mines and Geology
from an outcrop above the main adit. A
spokesman for the mining company stated
that the 500-foot adit had uncovered a
high-grade ore vein on the last working
day before winter closed the operation
down. An assay of 25 percent lead, 23
percent zinc, 21 percent antimony, 1 per-
cent arsenic, and nearly 13 ounces of silver
and 0.04 ounce of gold per ton was re-
ported. A second vein containing 45.7
percent antimony was said to have been
cut at the 485-foot point in the adit. Plans
were announced to drift and raise on these
ore zones as soon as weather permitted in

1969.

SMELTER PRODUCTION

Primary.—Production of antimony metal,
oxide, and other products totaled only a
few tons above the 1967 figure. Domestic
sources supplied 18 percent of the total,
chiefly as a coproduct from silver ores or
as a byproduct of lead ores. Foreign anti-

mony ores and concentrates or byproduct
antimony from foreign lead ores yielded
82 percent of the primary production. Most
of the byproduct antimony recovered at
primary lead refineries was consumed at
the refineries in the manufacture of anti-
monial lead. A relatively small quantity
was processed to oxide. Primary smelter
products were divided as follows: Oxide,
52 percent; metal, 29 percent; antimonial
lead, 15 percent; and sulfide and residues,
4 percent.

National Lead Co. at Laredo, Tex., and
Sunshine Mining Co. in the Coeur d’Alene
district, Idaho, produced antimony metal.
M & T Chemicals, Inc.; Harshaw Chemi-
cal Co.; and McGean Chemical Co. were
the major producers of antimony oxide
while a high percentage of ore for con-
sumption as a sulfide was processed by
Foote Mineral Co. and Hummel Chemical
Co. American Smelting and Refining Com-
pany was the leading producer of by-
product antimony.

Secondary.—Secondary antimony re-
covery, from lead scrap, was only slightly
more than in 1967—less than 20 tons at
primary lead smelters and less than 200
tons at secondary lead plants. Manufac-
turers and foundries recovered 669 tons of
antimony in processing manufacturing
scrap, about 170 tons below that in 1967.
Old scrap sources contributed 89 percent of
the total secondary antimony and consisted
of the following: Batteries, 67 percent;
type metal, 22 percent; babbit, 5 percent;
and miscellaneous material, 6 percent.
Drosses and residues were virtually the
only sources for secondary antimony re-
covered from new scrap, representing 11
percent of the total. Nearly 3,440 tons of
primary antimony was required to supple-
ment the secondary metal available in
order to meet commercial requirements;
this was about 90 tons more than in 1967.

Table 2.—Antimony mine production and
shipments in the United States
(Short tons)

Antimony Antimony
Year concentrate

Quantity Produced  Shipped
3,296 632 789
4,711 845 848
5,582 927 930
5,402 892 828
5,263 856 941
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Table 3.—Primary antimony produced in the United States

(Short tons, antimony content)

Class of material produced

Year . Byproduct
Metal Oxide Sulfide  Residues antllmgnial Total
ea

4,418 6,748 53 447 1,692 13,358

4,216 6,485 94 205 1,389 12,389

4,567 7,794 126 219 1,833 14,539

N 6,612 71 249 1,532 12,466

3,617 6,518 133 417 1,804 12,489

Table 4.—Secondary antimony produced in the United States,
by kind of scrap and form of recovery

(Short tons, antimony content)

Kind of scrap 1967 1968 Form of recovery 1967 1968
New scrap: In antimonial lead 1. .. _____ 16,783 17,365
Lead-base. . _______.___._ 2,516 2,586 In other lead alloys_._ - 6,865 6,309
Tin-base. - - ... 91 86 In tin-base alloys. 16 25
Total ... ___ ... 2,607 2,672 Total _.____.__.__._____ 23,664 23,699
—_——— Value (millions)..____ $21.7 $21.7
Old scrap:
Lead-base. . _.__._._._...._. 21,031 20,998
Tin-base_ - - - cccoooooooo 26 29
Total . . ... 21,057 21,027
Grand total.._._._.._.. 23,664 23,699

! Includes 185 tons of antimony recovered in antimonial lead from secondary sources at primary plants in

1967 and 208 tons in 1968.

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 serap —m4m8Mm———————
ores ! ores 3 Quantity Percent
997 695 303 1,995 8.8
998 891 595 1,984 7.1
1,417 416 286 2,119 8.8
983 549 185 1,717 9.2
1,800 504 208 2,007 7.1

! 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
were derived from both primary and
secondary sources. Total consumption rose
to 42,220 tons in 1968 from 41,010 in
1967. Primary antimony represented nearly

44 percent of the total (18,520 tons), and
secondary metal was 56 percent (23,700
tons). Virtually all secondary antimony
was consumed in the manufacture of anti-
monial lead and other hard-lead alloys.
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The Bureau of Mines collects statistics on
industrial consumption, by use, for primary
antimony only, and tables 6 and 7 are
limited to that information.

Primary antimony consumption was
nearly 7 percent above the comparable
1967 figure but well below the record high
attained in 1966. Antimony requirements
for metal products rose above 9,000 tons
to the. highest level since 1953. Most
notable was the quantity used in antimonial
lead; this was a higher tonnage than in
any year since 1953, despite the increase
in secondary antimony and the continued
reduction in antimony content of battery
plates. Increased consumption also was
reported for all other metal products ex-
cept ammunition, castings and sheet and
pipes.

The quantity of antimony used in non-
metal products dropped for the second
consecutive year, although increases were

MINERALS YEARBOOK,

1968

recorded for use in plastics, ceramics and
glass, and pigments. Of the nearly 980
tons listed under ‘“‘other” nonmetal prod-
ucts, more than 50 percent was Leukonin
(sodium meta antimonate) used as an
opacifier in formulating enamel frits. An
additional 14 percent of this total was
consumed as antimony trichloride, which
has a wide variety of applications. )

Consumption data for 1968 appears to
be a deviation from the normal trend;
however, present military needs tend to
obscure usual patterns. A lower antimony
content in many metal products is offset
by a greater demand for the products; for
nonmetal products, the use of substitute
materials appears to have leveled the
gradual rise in antimony consumption. The
trend should become more evident with a
persistent tight market and a further
advance in prices.

Table 6.—Industrial consumption of primary antimony in the United States
(Short tons, antimony content)

Class of material consumed

Year Ore and ; . Byproduect
concen- Metal Oxide Sulfide Residues antimonial = Total
trate lead
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 7 249 1,532 17,850
299 6,561 9,363 75 418 1,804 18,520
Table 7.—Industrial consumption of primary antimony in the United States,
by class of material produced
(Short tons, antimony content)
Product 1964 1965 1966 - 1967 1968
METAL PRCDUCTS

Ammunition____ 15 36 154 209 1
Antimonial lead. 5,952 6,382 6,285 5,539 6,817
Bearing metal and b 804 821 731 653 755
Cable covermg ______ 49 68 164 141 178
Castings_..______________ 50 76 62 54 46
Collapsnble tubes and foil____ 53 49 44 31 50
Sheet and pipe_- ... _______________ ... 99 104 107 118 105
Solder_ . e 149 244 155 184 255
T{ge metal_____ ... 513 642 515 382 423
Other . oo 167 214 219 223 258
Total. s 7,851 8,636 8,436 7,534 9,043

NCNMETAL PRCDUCTS
Ammunicion primers 17 16 27 30 33
Fireworks_ . . ________________________ 47 46 50 43 37
1,626 1,971 3,188 3,454 2,774
649 1,8%3V 2,074 1,884 2,037
85 82 665 859
1,469 2,224 1,785 2,318
477 870 948 440
_________________________________________ 1,596 1,980 1,007 979
___________________________________ 8,283 11,245 9,816 9,477
Grand total 16,919 19,681 17,350 18,520
‘W Withheld to avoid disclosing individual fidential data; included with “Other.”
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STOCKS

Industrial stocks of antimony, as re-
ported to the Bureau of Mines, dropped
to the lowest 'level since 1962. While ore
and concentrate stocks were the highest
since 1959, metal stocks declined to a
10-year low and antimonial lead stocks
to an 8-year low. Oxide was in short
supply at yearend and stocks were lower
than in any period since 1963. In the

latter part of the year, -a very high de-
mand for antimonial lead for use in the
manufacture of automotive batteries was
a major factor in reducing industrial stocks
nearly 21 percent compared with 1967.
To a lesser extent, the east coast dock
strike that virtually halted impcrts con-
tributed to the overall decline in metal and
oxide stocks.

Table 8.—Industry stocks of primary antimony in the United States, December 31

(Short tons, antimony content)

Stocks 1964 1965 1966 1967 1968
2,735 2,720 2,469 2,791
1,585 1,572 1,719 1,323
2,705 8,093 2,704 1,921
98 131 80 12
Residues and slags_._ 1,088 519 916 199
Antimonial lead 1.___ 309 411 531 462 265

8,350 6,626

1 Inventories from primary sources at primary lead smelters only.

PRICES

Domestic ore prices were quoted in the
range $5.00 to $5.95 per short ton unit at
the beginning of the year, depending on
quality, and remained unchanged until
August. At that time only 60 and 65 per-
cent ores were listed and at nominal
quotations. In December domestic ore
quotations were dropped by Metals Week
as being unrealistic. At yearend Engineer-
ing and Mining Journal listed 60 percent
domestic ores at $5.80 per short ton unit
and 65 percent at $5.90.

The August change in listings for domes-
tic ores coincided with the beginning of
quotations for 60 percent European lump
ores. This market began at $6.20 to $6.30
per long ton unit and had advanced to
$7 to $7.10 by December 30. The latter
quotation is the equivalent of $6.25 to
$6.34 per short-ton unit. The domestic
quotation for 99.5 percent antimony metal,
in bulk at New York, remained unchanged
at 45.75 cents per pound. Imported metal

of equal grade, duty paid at New York in
5-ton lots, began the year at 41.5 to 42.0
cents per pound and rose to 43.5 to 44.0
cents. Oxide was quoted at 47.5 cents
per pound in carload lots throughout the
year.

Table 9.—Antimony price ranges in 1968

Price
Type of antimony:
Domestic metal 1_____per pound. . $0.44
Foreign metal 2____________ do.._._. .40-.44
Antimony trioxide S________ do__.. .475

Antimony ore,® 50-55 percent
3 per short-ton unit__ 4 5.00-5.40
Antimony ore, minimum 60

percent________________._ do.... 55.80-5.85
Antimony ore, minimum 65
pereent________________._ do..._55.90-5.95

1 RMM brand, f.o.b., Laredo, Tex.

2 Duty-gaid delivery, New York.

3 Quoted in Metals Week.

¢ guotations discontinued August 1968.

8 Quotations discontinued December 1968.

FOREIGN TRADE

Antimony exports—metal, alloys, waste,
and scrap—totaled 109 tons, appreciably
above the 82 tons exported in 1967. How-
ever, value of the exports dropped $20,000

to less than $55,000. Consignments were
made to 20 countries. Ethiopia was the
leading importer with 56 tons, followed by
Canada at 18 tons. The quantity and value
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of antimony oxide exports declined notice-
ably to 119 tons and $101,300. Canada re-
ceived 61 tons and Japan 28 tons. The
balance was divided among nine other
countries.

General imports (17,343 tons, antimony
content) in all forms were only 76 tons
below the 1967 figure. All but 11 tons of
metal was entered for consumption. In all
categories except oxide, imports were
higher. Less ore and concentrates were
received, tonnagewise, but the metal con-
tent was greater. The Republic of South

Table

10.—U.S. imports*

MINERALS YEARBOOK, 1968

Africa, Mexico, and Bolivia supplied a
high percentage of ore imports (97 per-
cent based on metal content). Yugoslavia
and Belgium-Luxembourg were the princi-
pal sources for metal imports (66 percent).
The United Kingdom and Belgium-Luxem-
bourg were the major suppliers of oxide
(74 percent).

Additional imports included 714 tons of
alloy containing 83 percent or more anti-
mony by weight, nearly half of which
came from Peru; 107 tons of tartar emetic

of antimony, by countries

Antimony ore

Antimony metal 2 Antimony oxide

Short Antimony content Short
Year and country tons —————————  tons Value Short Value
(gross Short Value (gross (thou- tons (thou-
weight) tons (thou- weight) sands) (gross sands)
sands) weight)
1966. - oo 26,229 12,460 $4,754 2,805 $2,052 5,383  $3,998
1967:
Belgium-Luxembourg
Bolivia_.___.._________
Canada.
Chile_____
France.________
Germany, West_
Mexico._ o . ___..
Moroceo. - ...
Mozambique____.___________
Netherlands_ . .. ____________
Peru.______________________
South Africa, Republic of .____
Thailand.__________________
Turkey_________.
United Kingdom .
Yugoslavia_ . _______________
Total . . __________________
1968:
Algeria_________________.____ 43 15 5 o e cmmmee e
Belgium-Luxembourg. . ..._. .. ... oo._... 598 476 1,336 1,083
Bolivia. el 3,979 2,521 1,139 33 18 ... ...
Canada. - ceee mmmmon mmmmoe cmeeea- ®) 16 .. ...
hile__ __ I 7 51 26 1 4
France. . o o iif eeceee e - 50 30
Germany, West_ - e emmmmme e ®) 2
Honduras. .. ____ 250 98 44 _______ _______
.............. 11 7
2,606 255 146
5 133 87
5,196 2,423 _______ _______
....... 155 105
United Kingdom._.__________ _______ ___.____ 288 224
Yugoslavia_ . _______________ _______ _______ 1,229 972
Total . ... _o__.____ 21,677 10,614 4,145 2,764 2,087

! Data are general imports: that is, they include antimony imported for immediate consumption plus
material entering bonded warehouses.

? Includes data for needle or liquated antimony for the following countries (value in thousands); 1967,
United Kingdom, 5 tons ($4); 1968, 15 tons ($10); 1967, Belgium-Luxembourg, 24 tons ($14); 1968, 45 tons
($32). Does not include alloy containing 83 percent or more of antimony.

$ Less than 14 unit.
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(potassium antimony tartarate) from Italy
and Japan; 35 tons of other antimony
alloys, received principally from France;

177

percent of which was supplied by the
United Kingdom; and 10 tons of antimony
sulfide from Peru. Total value of these

21 tons of other antimony compounds, 82 materials was $732,700.

Table 11.—U.S. imports for consumption of antimony

Antimony ore Needle or Antimony Antimony
liquated metal ! oxide
Antimony content
Year Short ————————— Short Value Short Value Short Value
tons Short  Value tons (thou- tons (thou- tons (thou-
(gross tons  (thou- (gross sands) (gross sands) (gross sands)
weight) (gross sands) weight) weight) weight)
weight)
26,229 12,460 $4,754 63 $42 2,767 $2,031 5,383 $3,998
22,647 10,517 4,090 29 18 2,654 1,849 5,098 3,762
21,677 10,614 4,145 60 42 2,693 2,037 4,801 3,540

1 Does not include alloy containing 83 percent or more of antimony; 1966: Peru 101 short tons ($59,417),
United Kingdom 153 short tons ($89,145); 1967: Mexico 50 short tons ($39,139), Peru 122 short tons ($70,553),
United Kingdom 140 short tons ($79,636) Belgium-Luxembourg 11 short tons ($7,882), Czechoslovakia 33
short tons ($18,383); 1968: Mexico 193 short tons ($157,102), Peru 851 short tons ($230,845), United Kingdom
87 short tons ($55,894), France 24 short tons ($14,528), Japan 59 short tons ($35,345).

WORLD REVIEW

The world supply-demand situation for
antimony began 1968 in a delicately bal-
anced position and the market was weak.
Before the year ended, demand was at a
high level and the market became very
tight. Marked price increases were re-
ported in South American and European
markets; yet, among major producing
countries, only the Republic of South
Africa reported a production increase.
Chinese offerings were sparse. Sales at the
Canton Trade Fairs were small; virtually
all was purchased by Japanese industry.
Antimony refiners in Japan covered their
1968 needs through contracts with Bolivia,
Republic of South Africa, and mainland
China. No attempt was made to hold off
spot purchases of antimony ore because of
high prices. The Japanese firm Hibino-
Metal Industry Co. stated it had purchased
3,000 tons of ore from mainland China to
cover its antimony needs during the first

half of 1969, and hoped to buy another
3,000 tons at the April 1969 Canton Trade
Fair. Total 1968 imports by the company
included 1,300 tons of Chinese ore bought
at the autumn Canton Trade Fair. Hibino
planned to double its 1969 production,
employing a new process enabling the use
of low-grade ores with 30 to 40 percent
antimony content.

A full year’s capacity operation by Con-
solidated Murchison Goldfields and De-
velopment Co., Ltd., Republic of South
Africa, resulted in a marked rise in pro-
duction of antimony concentrates and
cobbed ore. Bolivian and Mexican outputs
were below 1967 despite high demand and
rising prices. A planned change in the
antimony extraction process in Peru was
not culminated and, although higher than
in 1967, production was not up to the
1964 level.

TECHNOLOGY

The results of recent research at Gould-
National Batteries, Inc., Minneapolis,
Minn., were published.? The work shows a
correlation between microstructure, hard-
ness, castability, corrosion behavior, and
resistivity in a linear as well as logical
manner. If battery performance, such as
life expectancy, is emphasized, 0 to 5 per-

cent arsenic in antimony-lead is recom-
mended. The findings are more or less
borne out by information received from
Sunshine Mining Co. Some company cus-

tomers alloy the unrefined cathode anti-

2Mao, F. W., and J. G. Larson. Effect of
Arsenic Additions on Characteristics of Anti-
mony-Lead Battery Alloy. Metallurgia, v. 78,
December 1968, 236-246.
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Table 12.—World préduction of antimony (content of ore except as indicated) by.countries

(Short tons)
Country 1964 1965 1966 1967 1968 »
North America:
Canada '__________ . _____.___. 796 651 703 634 562
Guatemala. .. _____________________ ... _.._.._.. 15 33 17
Honduras. - - . i oo cemcmien cmeme- 286
Mexico 2______ r 5,279 4,917 4,868 4,121 3,819
United States 632 845 92 89! 856
South America:
Bolivia 2. . ... r10,648 r10,615 r11,760 12,432 12,188
Peru (recoverable)?_ . ___ . _____._.._. 7 713 741 r 700 739
EuroKe:
ustria (recoverable) . ____________________ 585 434 250 212 178
Czechoslovakia e _ . ____________._____ r 1,300 r 1,300 r 1,300 1,200 1,200
Franece . ... 119 133 308 181 NA
Italy.__ 304 293 292 405 865
Portug: 13 12 4 25 44
Spain_ 60 95 100 135 147
U.SS.R.e. 6,700 6,800 6,900 7,000 7,000
Yugoslavia 3,008 3,051 2,916 ,538 1,985
Africa:
Algeria_._____________ . ... 71 r 103 129 ° 123
MoOroeeo. - - - oo 1,720 2,425 1,480 1,758 1,336
Rhodesia, Southern________________ ——- 49 * 200 N. NA NA
Asi South Africa, Republic of ._____________.___ 14,200 13,901 12,534 13,666 18,511
ia:
r 110 r 110 88
16,500 16,500 13,200 13,200
r 63 r 26 19 21
________ 64 73 34
67 NA NA NA
61 65 34 .22
1,246 1,177 1,131 208
y 3,896 3,396 2,244 3,446
Oceania: Australia ¢ 1,057 1,088 1,009 931
r 69,456 r 67,627 63,849 67,767

¢ Estimate. p Preliminary. r Revised.
1 Antimony content of smelter products.

NA Not available.

2 Includes antimony content of smelter products derived from mixed ores.

$ Includes ore and concentrates.
4 Includes antimony in lead concentrates.
§ Total is of listed figures only.

mony metal, which contains a very small
percentage of arsenic, with lead to produce
a good-quality battery plate.

Gray iron alloyed with antimony is use-
ful as a very inexpensive bearing material,
according to the Odessa Institute of Tech-
nology, Odessa, U.S.S.R.®> The composition
is 3.0 to 3.5 percent carbon, 1.4 to 2.2
percent silicon, 0.6 to 0.8 percent man-
ganese, 0.3 to 0.65 percent antimony, and
less than 0.3 percent phosphorus and 0.12
percent sulfur, with the antimony added
to the ladle. Addition of the antimony re-
portedly give the iron outstanding friction
characteristics and a slight increase in
hardness that does not affect machinability.
Cast iron alloyed with antimony has a
very fine grain, with a microstructure
characterized by fine lamellar perlite and

uniformly distributed “nests” of graphite.
Owing to the presence of graphite and
antimony, the iron is ‘“greasy” and does
not seize, even when lubrication is in-
efficient. Field trial reports have shown
service life of the iron bearings to be twice
or three times as long as that of bronze
bearings.

An item in the 1968 Annual Report of
the American Smelting and Refining Com-
pany states that a high-purity metals facil-
ity, under construction at its Globe plant,
Denver, Colo., will be completed in 1969.
The plant will produce high-purity ele-
ments used primarily for metallurgical re-
search. Antimony was one of the elements
listed.

3 Foundary. October 1968, p. 28.
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Asbestos
By Paul W. Icke!

The demand for asbestos increased in  (sales) by 10 percent over that of 1967.
1968 primarily as a result of a rise in con-
struction activity and automobile produc-
tion. Despite the increased demand in these
two important sectors, U.S. production
(shipments) of asbestos declined 2 percent.
However, a 14-percent increase in imports
covered rising U.S. requirements. Canada,
the largest producer, increased output

Legislation and Government Programs.—
The General Services Administration
(GSA) in 1968 disposed of 1,250 short
tons of amosite, 189 tons of crocidolite,
and 1,242 tons of domestic chrysotile from
government inventories.

1 Physical scientist, Division of Mineral Studies.

Table 1.—Salient asbestos statistics

1964 1965 1966 1967 1968
United States:
Production (sales) --short tons__ 101,092 118,275 126,928 128,189 120,690
Value__._____ thousands. . $8,143 $10,162 $11,056 $11,102 $10,406
Exports and reexports (unmanufactured)
short tons._ . 27,147 43,126 46,996 47,718 41,236
Value. . ______ thousands_ _ $3,199 $5,294 $5,763 $6,025 §4,679
Exports and r stos products
(value) thousands.__ $16,288 $19,139 $21,963 $28,767 $24,527
Imports for consumption (unmanufactured)
739,361 719,559 726,459 645,112 737,909
Value__ ... $72,973 $70,457 $73,100 65,743 $72,930
Consumption, apparen 813,30 794,70 805,3 720,583 817,363
World: Production_ ... .__.. 3,050,900 3,101,994 3,275,262 3,094,784 NA

NA Not available.
1 Measured by quantity produced, plus imports, minus exports.

Table 2.—Stockpile objective and Government inventories as of December 31, 1968

(Short tons)
Inventories
Mineral Stockpile Supple- _ Defense
objective National mental Proguction Total
ct

40,000 11,705 53,606 65,311

13,700 6,080 ,383 10,463

152 3,193 4,881

1,565 46,507 ,0

179
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DOMESTIC PRODUCTION

Asbestos production in the United States
in 1968 declined 2 percent in volume and
6 percent in value. Production in California
decreased from 77,091 tons in 1967 to
75,592 tons in 1968, and the value dropped
by $587,000. Output in Arizona increased
34 percent, while production in Vermont
decreased almost 5 percent. North Caro-

lina, the smallest producer, continued its
downward trend with a decrease of 20
percent from the previous year’s production.

Practically all U.S. production was short
fiber, which supplied approximately 14
percent of domestic requirements. U.S.

State and company

Arizona:
Asbestos Manufacturing Co
Jaquays Mining Corp_.._____________
Metate Asbestos Corp.-_ ... ____________
California:
Atlas Minerals Corp_ . ________________
Coalinga Asbestos Co___
Pacific Asbestos Corp 1 -
Union Carbide Corp.- - .- oo
North Carolina:
Powhatan Mining Co_ - ..o
Vermont:
General Aniline & Film Corp. (The Ruberoid
Division).

producers are listed in the following
tabulation:
County Name of mine Type of asbestos
Chrysotile.
Do.
Do.
Do.
Coalinga________ Do.
Pacific Asbestos. . Do.
Joe No. 5_.______ Do.
Burnsville_._____ Anthophyllite.
Orleans...._._ Lowell__________ Chrysotile.

1 Acquired by H. K. Porter Co. Inc. during 1968.

The U.S. Geological Survey discovered
a chrysotile asbestos deposit in the Yukon-
Tanana Upland near Eagle, Alaska. It is

located some 55 miles northwest of the
Cassair Clinton mine in Yukon Territory,
Canada.?

CONSUMPTION AND USES

The commercial utility of asbestos was
originally based on the heat resistance
characteristics of the fibrous mineral for
use in packings. Its current utility is based
more on its ability as a reinforcing binder
in such products as portland cement,
rubber, and plastics. The asbestos cement
industry was the largest consumer, re-
quiring an estimated 50 percent of the
world’s asbestos production. The second
largest use was in the floor tile industry,
with an estimated U.S. consumption of

200,000 tons. Other important uses were
in the manufacture of brake linings, mill-
board products, gaskets, clutch facings,
electrical and heat insulations, and textiles.
Chrysotile asbestos accounted for 96 per-
cent of the total amount consumed in the
United States in 1968, crocidolite accounted
for slightly less than 2 percent, and amosite
accounted for slightly over 2 percent.

2Foster, H. L. Asbestos Occurrence in the
Eagle C—4 Quadrangle, Alaska. U.S. Geol. Survey
Circ. 611, 1969, 7 pp.
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Figure 2.—Domestic supply and consumption of asbestos.

PRICES®

Prices for Vermont, Arizona, and Quebec
asbestos increased in mid-1968 from 2 to 5
percent on the high-volume grades. No
increase was posted, however, for British

Quotations for Canadian (Quebec)

Columbia asbestos. Prices for California
chrysotile and North Carolina anthophyl-
lite were not published.

8 Asbestos. V. 50, No. 5, November 1968, p. 50.

chrysolite f.o.b. mine, were as follows:

Grade Description

Per short ton

Mar. 31, 1968 Apr. 1, 1968

GroupNo.1..... Crude_.o . . _..________

Group No. 2._.__

Group No. 7.

Refuse or shorts..

Can$1,410 Can$1,410
760 760

360-588 367-600
198-335 201-341
140-165 143-169

101 104

47- 85 45— 87
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Prices for British Columbia, Canada, as follows, as of January 1, 1968:
chrysolite asbestos, f.o.b. Vancouver, were

Grade Description Per short ton
Nonferrous spinning fiber. Can$810
eeedoo . 643
ceee@O e 484
Asbestos cement ﬁber 345
Shingle fiber 241
ceedoa 220
ceedoa . 200
ceedoo_ool 195
PR, 1, J, 177
eee-doo_ 126
JE . 1 126

Prices for Arizona chrysotile asbestos price increase since July 10, 1964. Quota-
were increased on August 1, 1968, the first tions, f.o.b. Globe, were listed as follows:

Per short ton
July 31, 1968 Aug. 1, 1968

Grade Description

$1410-1650 $1410-1650
610- 900 700- 950

800 800
Nonferrous filtering and spinning... 425- 750 425- 700
Nonferrous plastic and filtering. . 385— 500 400- 500
Plastic and filtering____________ 250- 400 385 425
Refuse or shorts JR . 250
e @O e 58~ 90 65~ 90

Prices for Vermont chrysotile asbestos, f.o.b. Morrisville, were as follows:

. Per short ton
Grade Description
July 31, 1968 Aug. 1, 1968
Group No. 3._.__ inning and filtering. _ .. ___ . ___ $319-342 $319-342
Group No. 4_____ gmgle fiber 183-296 186—296
Group No. 65-..._ Paper fiber_ _ - _______ 129-153 132-156
Group No. 6.____ ‘Waste, stucco or plaster fiber ___ 93 96
Group No. 7.____ Shorts and floats_ . _._______ 40.50- 75 44.50—- 80
Group No. 8..___ ShOrtS o o oo e ecemccmccmcmmmmmae mmmmmmmman 26.50

Market quotations were unavailable for Per short ton

African and - Australian asbestos because Imports -
sales were negotiated privately. The follow- 1967 1968
ing values were calculated from U.S.
Department of Commerce import data: Amosite: South Africa, Republicof . $152  $149
Chrysotile:
Rhodesm, Southern_________ 160 184
South Africa, Republic of.__. 187 194

Crocidolite: South Africa,
public of .. 191 198
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FOREIGN TRADE

U.S. exports of manufactured asbestos
products in 1968 increased 3 percent over
those in 1967. Canada, West Germany,
and Venezuela accounted for 36, 9, and 4
percent, respectively. Of reexports, Canada
and the United Kingdom received 74 and
26 percent, respectively.

In 1968 total imports for consumption
of asbestos were 14 percent greater than
those in 1967. Imports of amosite from the
Republic of South Africa increased 63
percent, while crocidolite from the same
source decreased 6 percent. Low-iron, spin-

ning-length, chrysotile imports from British
Columbia decreased to 6,086 tons from
6,252 tons in 1967, and imports of all
grades from this source decreased 14
percent.

Although embargoed by Presidential
order, dated Jan. 5, 1967, declining quanti-
ties of asbestos continued to be received
from Southern Rhodesia. This material
probably was entered from bonded ware-
houses or shipped from stocks in other
countries which were exported from
Southern Rhodesia prior to December 1966.

Table 3.—U.S. exports and reexports of asbestos and asbestos products

1967 1968
Product Quantity Val @ Val
uanti alue uantity lue
thousands) (thousands)
EXPORTS
Unmanufactured:
Crude and spinning fibers_.......__ short tons__ 860 $238 872 $193
Nonspinning fibers_____... 0 - 26,603 4,021 17,066 2,308
Waste and refuse.- - .. do____ 19,893 1,692 23,279 2,176
Total - _ e do____ 47,856 5,951 41,217 4,677
Products:

Gaskets and packing____ .. _.__.___.
Brake linings_ ________________
Clutch facings, including linings
Textiles and yarn________________
Shingles and clapboard..._.__
Articles of asbestos cement.__.

REEXPORTS
Unmanufactured:

Crude and spinning fibers _short tons._

Nonspinning fibers___ eee-do____

Total . e do-...

Products:

Gaskets and packing..._ . _______.... do____
Brake linings_ ____ . ______ do___.
Clutch facings, including linings_____ number__
Shingles and clapboard.__________ short tons__
Articles of asbestos cement.________.._ do-._.
Manufactures, N.€.Co oo oo oo coomceoeemooo

Total - e meeeeaae

2,326 5,253 2,415 5,895
4,249 5,819 4,374 5,724
2,765,868 2,328 3,436,934 2,318
2,21 1,790 3,450 1,802
10,729 1,996 10,651 1,944
11,020 2,159 5,896 1,628
N. 4,358 NA 5,193
............ 23,708 24,504
256 52 o e

106 22 19
362 74 19 2
____________________ 3 1
® 1 O] 1
6,800 - S
8 16 47 9
.................... 42 3
NA 42 NA 9
............ 64 oo 23

NA Not available.
1 Less than 33 unit.
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Table 4—U.S. imports for consumption of asbestos (unmanufactured),
by classes and countries

All other

Crude (including Textile fiber Total
3 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)
.............. g $3 3 $3
6,966 $1,246 579,95 52 ,}34 601,982 59,165
662 2,585 6 3,247 192
15 2 el dmie mdcdcen cecman- 2
1 1 6 7 7 8
250 82 i mmio cmcas memmno 250 32
.............. 5! 6 59 . 6
Rhodesia, Southern__ T 420 68 4,956 115 5,451 869
South Africa, Republic of_. 29,818 5,081 1,280 255 30,615 5,839
Yugoslavia_ _____________ ... oo 2,656 97 3,483 127
Total 6,456 591,498 53,483 645,112 65,743
1 2 ool olio 3 3 4 5
57 32 5,869 674,008 59,450 689,383 65,351
16 - R 16 3
578 32 6 3,774 219 4,462 257
..................... 30 4 30 4
2 1 . s 3 3 5 4
Mozambique________ 150 20 ol el 742 165 892 185
Panama._ o eiin cmcce mcccece cccen memmaee 54 ] 54 3
Portugal . __ . . oilcces cmcccen mmemee- 24 2 24 2
Rhodesia, Southern 85 16 . . 2,734 504 2,819 520
South Africa, Republicof-. 37,249 6,260 1 1,233 274 88,487 6,535
Southern Africa, n.e.c..___ 80 B 80 16
Yugoslavia__ .. ... aiiccen aeoaaa- 45 . oo 1,653 45
Total . __.____.____ 38,218 6,382 17,086 5,921 682,605 60,627 737,909 72,930

Table 5.—U.S. imports for consumption of asbestos from specified countries, by grades

(Short tons)

1967 1968
Grade Southern  Republic Southern  Republic
Canada  Rhodesia  of South Canada  Rhodesia  of South

Africa Africa
420 1,843 57 85 2,817
15 17 15,318 __oeo._-- 5
4,956 1,280 674,008 2,734 1,233
......... 14,917 o ceeh ameceaa 13,965
......... 12,558 cccccccn cemacmeea 20,467
Total . o oeeee oo 601,982 5,451 30,615 689,383 2,819 38,487
WORLD REVIEW

Australia.—Production of chrysotile as-
bestos in 1968 was 895 tons, up 22 percent
from the 734 tons of 1967. Imports in 1967
included 39,752 tons of chrysotile, almost
wholly from Canada, and 10,345 tons of
amosite, 96 percent from Republic of South
Africa. Total imports equaled 52,584 tons.

Canada.—Production as measured by
sales rebounded from the setback in 1967,
increasing 10 percent to 1,596,011 tons in

1968. Exports increased 9 percent to
1,459,650, with a rise in value of almost 12
percent to Can$192,895,000.

The Asbestos Corporation Ltd. began
sinking a 1,645-foot exploration shaft into
the Penhale ore body on the company’s
Vimy Ridge property, 5 miles southwest
of Thetford Mines, Quebec. This $2.5 mil-
lion project is to confirm drill-indicated
reserves in a program due for completion in
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late 19714 A drift will also be driven duction. If the plans are realized, the mine
laterally into the ore body at the 1,120-foot ~ will be the largest underground asbestos
level. If results warrant it, the shaft and mine in the world, with a production
the drift will be incorporated into a new  capacity of 8,200 tons per day.

underground mine, ektimated to cost an
additional $5.25 million to bring into pro- . 35

4 Mining in Canada (Winnipeg). January 1969,

Table 6.—World production of asbestos, by countries

(Short tons)

Country ! 1964 1965 1966 1967 1968 »
North America:
Canada (sales) ___________..__ 1,419,851 1,388,212 1,489,055 1,452,104 1,596,011
United States (sold
by producers)._ .. 101,092 118,275 125,928 123,189 120,690
South America:
entina._ _ 542 243 53 » 201 NA
Brazil 2____ ©1,430 1,204 1,820 1,393 NA
Europe:
Bulgaria_._.._... 1,433 1,433 ¢ 1,430 1,984 e1,984
Finland 3 11,611 13,307 13,250 11,601 © 13,228
France_.. 24,289 11,179 831 1656 oo
Ttaly . r 75,570 r 79,287 r 90,748 111,402 © 116,845
Portugal - ___ L. oo 53 11 57 e 28
USS.R_.._. 810,000 r 821,221 r 832,244 © 847,676 881,848
Yugoslavia__ _____________ ,28 10,585 8,411 9,944 11,023
Africa: -
Botswana_ _ . oo 2,161 888 fcccccmon ccceccemecn mmmmemm—am-
Kenya___.___... - 20 136 73 56 NA
Mozambique....__ o acmecc—mee- r 88 535 559 NA
Rhodesia, Southern________ 153,450 176,149 € 176,370 NA NA
South Africa, Republic of ... 215,592 240,752 276,597 268,482 260,530
Swaziland - ___._._____.__.. 39,862 40,884 36,142 40,154 42,946
Asi United Arab Republic....._ 1,739 3,225 42,057 NA NA
ia:
China, mainland ¢________. 130,000 140,000 150,000 165,000 165,000
Cyprus. o ccccceean —— 13,755 17,622 24,449 19,447 © 23,038
India__ - 3,710 5,264 7,646 8,095 NA
Japan._______. - 17,979 16,451 21,428 27,087 e 27,558
Korea, South__ - 1,402 1,710 687 2,388 3,650
Philippines__ _. - [53:] S ———— 551 64 NA
aiwan____. - 526 883 721 631 1,323
Turkey.oeeo_-. ——- 1,291 1,376 r1,258 2,421 3,183
Oceania: Australia_ ____.._.._._ 13,545 11,567 13,467 734 895
Total 5o r 3,050,900 r3,101,994 r3,275,262 3,094,784 NA
e Estimate. p Preliminary. r Revised. NA Not available.

1 Negligible quantities also produced in Bolivia, Czechoslovakia, Eritrea, Malagasy Republic, North Korea,

and Rumania.
2 Bahia only,
3 Includes asbestos flour.
4 Includes vermiculite.
5 Total is of listed figures only.

Table 7.—Canada: Shipments® of asbestos, by grades

(Short tons)

Grade 1964 1965 1966 1967 1968
Quebec, milled group:
8 (spinning)?_ . _ ... 31,594 21,356 28,716 25,391 32,248
4 (shingle) - _ ... 319,629 322,772 371,837 336,568 335,807
5 (PAPEr)aecccocccccceeoan 188,672 168,759 190,278 185,450 193,446
6 (stuceo) o ocoomooeaooo 232,382 208,682 229,426 244,021 255,648
7 (refuse) - . -e-occoco_aaoo 507,003 506,497 512,030 490,087 542,124
8 (sand) - - - oo oceomee oo 5,602 6,088 8,706 7,149 3,037
Newfoundland, Ontario, and
British Columbia__._..._.__.___ 135,887 153,401 138,288 154,345 147,389
Total 3. oaaa- 1,420,769 1,387,555 1,479,281 1,443,011 1,509,699

1 Includes tonnage for own use.

2 Includes crude No. 1, 2, and other.
3 Data may not add to totals shown because of independent rounding.
Source: Dominion Bureau of Statistics.
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The highly mechanized operation would
use rubber-tired, diesel-powered, load-haul-
dump vehicles to take ore to an under-
ground crusher. A load-haul-dump unit is
now on trial at one of the company’s
existing underground mines.®

The Asbestos Corporation Ltd. announced
that construction has commenced at the
King-Beaver mine on a new ore preparation
plant costing $2.5 million.® This new facil-
ity, scheduled for operation by September
1, 1969, will process all King-Beaver's
open-pit ore. Concurrently, a new under-
ground crushing station at the King-Beaver
No. 3 shaft was being built to handle all
the ore from underground operations and
is expected to be completed in May 1969.
This will consolidate the two separate
underground operations, and all ore will
be hoisted through No. 3 shaft.

The corporation also announced that
reserves at yearend were as follows:”

During 1968 Hedman Mines Ltd. con-
tinued construction on its new mill near
- Matheson, Ontario.® The mill will have an
ore-crushing capacity of 600 tons per day
and an initial fiberizing capacity of 300 tons
per day. Stripping operations begun in
1967 have exposed enough ore in the
initial pit to last 4 years. Meanwhile, the
company continued pilot plant tests in
which fiber output was up to 500 tons per
month.

During 1968 the Cassiar Asbestos Cor-
poration Ltd.’s Clinton mine in the Yukon
Territory commenced operation. Shipments
for the year totaled 53,749 tons, with the
United States, the United Kingdom, and
Australia as the principal recipients.

Greece.—The Hellenic Industrial Devel-
opment Bank (HIDB) planned to reopen
the asbestos mine at Zidani Kozanis in
northeastern Greece, where recent prospect-
ing has shown the existence of 15 million
tons of chrysotile-bearing ore.” HIDB plans
an open-pit mine and mill at Kozani with
the capacity to produce 600,000 tons of

187

ore annually. The target for production
of finished fiber has been set at 25,000 tons.

Italy.—Italy’s only asbestos producer,
the Balangero mine near Turin, has been
expanded and modernized at a cost of 400
million lire.”* The mine, operated by Societd
Amiantifera di Balangero of Milan, is now
fully mechanized; excavation of the ser-
pentine ore and primary crushing are done
in a mobile plant capable of handling 500
short tons per hour. Throughput of ore
could be as high as 2.2 million tons and
it will enable Amiantifera di Balangero,
which markets short fiber chrysotile asbes-
tos, to maintain output at about 100,000
tons of fiber per year. The company, a
successor to Anonima Cave di San Vittore
set up in 1918, is capitalized at 600 mil-
lion lire and is associated with Eternit
SpA, a major manufacturer of asbestos
cement products. About one-third of the
production in recent years has been ex-
ported. Reserves of ore at the open-pit
mine, which employs 280, are estimated to
be 70 million tons.

South Africa, Republic of.—Asbestos pro-
duction totaled 260,530 tons, a decrease of
7,952 tons, or 3 percent from that of 1967.
Amosite production rose 2 percent, chryso-
tile rose about 16 percent, and crocidolite
dropped 10 percent. Exports totaled 262,-
158 tons valued at 28,727,376 rands.

Swaziland.—Chrysotile asbestos produc-
tion from the Havelock mine, Swaziland’s
sole producer, increased 7 percent over
that of 1967. The King of Swazland
granted prospecting rights to the London-
Rhodesian Mining and Land Co. Ltd. in
an area adjacent to the Havelock property,
which may lead to the opening of a second
mine.™

U.S.S.R.—Total production of six grades
of asbestos in 1968 was estimated at 881,-
848 short tons. Asbestos exports rose from
283,070 tons in 1966 to 314,380 in 1967.
Data released by the All-Union Building

8 Work cited in footnote 4.

6 Asbestos Corporation Ltd. Annual Report.
Montreal 1968, p. 8.

7 Work cited in footnote 6

8 Mining Journal (London) V. 270, No. 6925,
May 10, 1968, p. 383.

9 Industrial Minerals (London). No. 14, Novem-
ber 1968, p.
mls"slnduaztnul Minenls (London). No. 8, May

p

uMming & Engineering Journal (Johannes-
I:»m-lzo)s.1 . 79, No. 3952, Pt. 2, Nov. 1, 1968,
p.
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Material Institute indicated that about 50
percent of the mine waste was used in
aggregates, and the rest was relegated to
dumps.

In 1967 and 1968 East European coun-
tries increased their imports from Canada

MINERALS YEARBOOK,

1968

which prompted the Soviet journal Foreign
Trade to charge the Canadian industry
with price .manipulation and with the
granting of confidential discounts on the
listed prices in signing long-term contracts.*

TECHNOI.OGY

Technological advances in 1968 related
more to new products and applications than
to developments in mining and milling.
Union Carbide Corp. developed a process
for shearing asbestos to obtain a high
degree of fiber separation.”® The product is
then pelletized to provide an improved
material for use in drilling muds.

Improved characteristics of thermo-
plastics resulted from the use of asbestos
additives.* It was reported that such addi-
tions increase strength, rigidity, gloss and
heat stability of various plastic products.

Medical research on the effects of asbes-
tos on human health continued durmg
1968.

In October, the Nation’s first cooperative
effort by labor, industry, science, and
Government to conduct a health research
program for industrial workers was in-
augurated at Mount Sinai School of Medi-
cine, City University of New York.® Dr.
Irving J. Selikoff, Director of Mount Sinai’s

Environmental Sciences Laboratory, will
direct the new activity, known as the
Insulation Industry Hygiene Research Pro-
gram. This research, budgeted at $362,500
for the first year, was financed jointly by
Johns-Manville and the International Asso-
ciation of Heat and Frost' Insulators and
Asbestos Workers. Its primary purpose is
to develop improved methods of minimiz-
ing exposure. of insulation workers to dust
and fumes encountered -in their work. The
Bureau of Occupational Safety and Health,
U.S. Public Health Service, will provide
consultation and technical assistance.

12 Mining Journal (London). V. 270, No.
6948, Oct. 18, 1968, 295.

bd Kennedy, John L Preshearing, Pelletizing
Improves Asbestos Fibers for Drilling Mud. Oil
and Gas J., v. 66, No. 44, Oct. 28, 1968, pp.
102-103.

14 Product Engineering. V. 39, No. 22, Oct.
21, 1968, p. 120.

Steel. V. 162, No. 18, Mar. 25, 1968, 138n.

bl Johns-Manvﬂle Corporation. Annual Report.
New York, 1968, p. 5.
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Barite

By W. Gene Diamond !

Barite, sold or used in the United States
in 1968, totaled 927,000 short tons, down
3.6 percent from 1967. Total U.S. value
increased, however, because the valuation
of barite was changed to reflect prices
following ore treatment; the value for three

States increased substantially because the
new prices reflected the value of a finished
mill product. Primary barite imports for
consumption in 1968 increased 25 percent
to 663,000 tons.

DOMESTIC PRODUCTION

Barite was mined by open-pit and under-
ground methods in eight States in 1968;
Arkansas, Georgia, Missouri, and Nevada
accounted for nearly 87 percent of the
total output. Missouri ranked first and
Nevada replaced Arkansas as the second
largest producer.

Ground and crushed barite was produced
in nine States; output was slightly greater

than in -1967. Milchem, Inc., completed
construction of a barite mill in Lander
County, Nev., to treat ore from a mine 8
miles from the mill. Output from the plant
was shipped to California.”

1 Supervisory statistician, Bartlesville Office of
Mineral Resources.

2 Engineering and Mining Journal. V. 169,
No. 12, December 1968, p. 120.

Table 1.—Salient barite and barium-chemical statistics

(Thousand short tons and thousand dollars)

1964 1965 1966 1967 1968
United States: )
Barite (primary):
Mine or plant produetion_______.___ 817 846 1,007 944 NA
Sold or used by producers 830 85 947 9 1927
Value_ oo oo ..: $9,796 $10,192 $11,259 $11,604 ! 813,706
Imports for consumption___... 60 7 699 5 66,
..................... - $4,796 $5,558 $5,764 $4,655 $5,666
Consumption 2_______ . o .- 1,277 ,888 ,417 1,371 A
Ground and crushed sold by producers_.__ 1,077 1,169 1,209 r1,144 1,266
Value . ________ ... $26,948 $29,444 $30,641 r $28,754 430,563
Barium chemicals sold by producers._____ 117 125 133 - 118 .- 186
Value. . ____ . .. $17,101 $17,935 $19,109 $16 ,gg% $18,811
‘World: Production._ _ oo oo 8,488 3,899 4,068 3, 3,915
r Revised. NA Not available.

! Data not comparable to previous years.
2 Includes some witherite.

189
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Table 2.—Barite (primary) sold or used
by producers in the United States
by States

(Thousand short tons and thousand dollars)

1967 1968
State
Value Quan: Value
tity tity

Alaska___ w w 91 W
Arkansas 229 $2,266 166 $3,839
Californi 0 71 w w
eorgia._ w W 140 2,874
Missouri... 332 4,444 284 4,102
Nevada._..._ 154 92! 216 1,511
North Carolina._____ 1 6 w 4
Tennessee 15 235 21 362
ashington.__ ® 1 . .
Undistributed ______ 221 3,658 8 1,019
Total 3______ 962 11,604 927 13,706

‘W Withheld to_avoid disclosing individual com-

pany confidential data.

11968 includes 222,828 short tons chemical grade
valued at $4,250,142 and 703,892 short tons drilling

grade valued at $9,455,166.

2 Less than 15 unit.

3 Data may not add to totals shown because of

independent rounding.

CONSUMPTION AND USES

Barite was used mainly as a weighting
agent in oil- and gas-well drilling muds.
The relatively high specific gravity of
barite provides additional weight to the
drilling muds that restrain high oil and
gas pressures and helps prevent caving and
blowouts. Substantial quantities of chemi-
cal grade barite were used in glass, paint,
and rubber manufacturing and in com-
pounds such as barium carbonate for mak-
ing glass and ceramic glazes and enamels;
barium chloride for case hardening, pro-

ducing magnesium metal, and water treat-
ment; and barium hydroxide for ceramics,
lubricating oils, and sugar refining.
Producers of ground and crushed barite
from domestic and foreign sources in 1968
reported increased quantities of barite
utilized for chemicals, well drilling, paint,
and rubber industries; the only decreased
usage was noted in the glass industry.
Major producers of barium chemicals
from barite included the following: J. T.
Baker Chemical Co., Phillipsburg, N.J.;

Table 3.—Ground and crushed barite sold by producers?

Use 2

1966 1967 1968
Per- Per- Per-
Short tons cent of Short tons cent of Short tons  cent of
total total total

Barium chemicals 3. __________________ 202,389 14 170,096 13 175,830 13
Well drilling 1,022,106 r73 r 964,982 r78 1,006,418 73
Gl ,660 rh 76,220 ré ,770 5
69,895 rh 59,698 5 60,894 4

38,249 3 31,039 r2 41,639 3

4,606 _.___ r 12,964 rl 20,907 2

r 1,410,904 100 1,314,999 100 1,377,458 100

* Revised.
! Includes imported barite.

2 Uses reported by the producers of ground and crushed barite, except for barium chemicals.

2 Quantities reported by consumers,
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Table 4—Barium chemicals produced and
used or sold by producers® in the

United States in 1968
Sold or used
Pro- by producers
Chemical Plants duced
(short Short Value
tons) tons  (thou-
sands)
Barium
carbonate..... 7 82,8556 80,315 $8,281
Other barium
chemicals 2.... (¥ 63,838 55,279 10,530
Total ¢___ 9 136,693 135,594 18,811

1 Only data reporeed by barium chemical producers
that consume barite msgﬂmm'y) are includ

2 Includes black é, barium acetate,
chloride, hydrate, mtrate, oxide, peroxide, sulfate
and other con:apounds for which separate data may
not be reveal

3 Black ash and_lithopone, 2 plants, acetate, 1;
chloride, 3; hydroxide, 3; nitrate, 1; oxide, 1; perox-
ide, 1; ulfate, 2.

A plant producing more than 1 product is counted
only once in arriving at total.
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Chemical Products Corp., Cartersville, Ga.;
Chicago Copper & Chemical Co., Blue
Island, Ill.; Chemetron Corp., Huntington,
W. Va.; The Great Western Sugar Co.,
Johnstown, Colo.; Inorganic Chemicals
Division, FMC Corp., Modesto, Calif.;
Mallinckrodt Chemical Works, St. Louis,
Mo.; Ozark Smelting and Mining Co.,
Coffeyville, Kans.; Pittsburgh Plate Glass
Co., Chemical Division, New Martinsville,
W. Va.; and Sherwin Williams Co., Ash-
tabula, Ohio.

Other companies which gave additional
processing to barium chemicals included
the following: Barium Chemicals, Inc.,
Steubenville, Ohio; Eastman Kodak Co.,
Rochester, N.Y.; The Glidden Co., Balti-
more, Md.; and Inorganic Chemicals Divi-
sion, FMC Corp., Carteret, N.]J.

PRICES

Prices of crude and ground barite, as
published in trade journals, serve as a
general guide and do not necessarily re-
flect actual transactions. Prices generally
are negotiated between the buyer and
seller.

The quoted price of chemical grade
barite produced by flotation or magnetic
separation increased from $24.50 per short
ton to $25 in June and to $26.50 in
September.

FOREIGN

Exports of lithopone (a mixture of zinc
sulfide and barium sulfate used as paint
pigment) increased in 1968 compared
with 1967 exports but were considerably
lower than in 1966. Principal countries
receiving lithopone were Canada, South
Vietnam, Venezuela, the Philippines, Brazil,
and Honduras.

Imports of crude barite for consumption
in 1968 totaled 663,000 short tons, up
25 percent from 1967 imports. The in-

Table 5.—Price quotations for crude and
ground barite in 1968

(Per short ton)
Item

Chemical gtade, f.0.b. shipping
point, carlots:
Hand 8cked. 95 percent
1 percent Fe_____
Flotation or ma,; gnetic sep-
aration; 96-97.5 percent
-~ BaS04, 0.8-0.7 percent
5: (add $3 for 100-pound
V-2) P
‘Water und; 99.5 percent
BaS d;,b825 mesh, 50-
Drillmg-mud grade. .o.b ship-
ping point, carlots
88-98 percent BaSO4, 3-12
avity f Sohs0r
gra o :
Crude,

1968

$20.00 to $20.50

24.60 to 26.50

45.00 to 49.00

16.00
11.60
26.00

14.00

12.00 to

- 23.00to
Imported crude, bulk, cif.
gulf ports.o o cccaecaaa-. 10.00 to

Source: Engineering and Mining Journsl.

TRADE

crease in imports with a decrease in domes-
tic tonnage sold or used reflects the
competition of foreign barite in the drilling-
mud market. The imported barite entered
the United States through the following
cities: New Orleans, La.—49.1 percent;
Laredo, Tex.—21.5 percent; Port Arthur,
Tex.—17.5 percent; Houston, Tex.—5.0
percent; Galveston, Tex.—2.9 percent;
and El Paso, Tex., Cleveland, Ohio, and
San Diego, Calif—4.0 percent.
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Table 6.—U.S. exports of lithopone

Year Short Value
tons  (thousands)

$644

267

281

Table 7.—U.S. imports for consumption
of barite, by countries

(Thousand short tons and thousand dollars)

1967 1968
Quan- Value Quan-: Value
tity tity

Type and source

17 8163 17 $190
134 1,141. 104 911

™ 1 .

37 306 75 622

58 437 144 1,094

8 99 22 276

1383 1,055 181 839

497 56 587

.......... 8 106

71 729 94 937

25 227 12 105

Total........ 532 4,655 663 5,666
Ground barite:

Canada........ (1) 2 L e

France_.._.._. ) 2 el el

Total....... ® 4 ool .

! Less than 14 unit.

Table 8.—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)
Blanc fixé
Year Lithopone (precipitated Barium chloride = Barium hydroxide
barium sulfate)
182 $33 2,705 $304 1,237 $128 11 $2
116 22 2,249 282 979 120 ... ...
246 37 2,783 397 1,413 149 . .
Barium nitrate Barium carbonate, Other barium
precipitated compounds
1966. ... - 1,005 $170 1,150 $74 444 $249
1967._. 1,046 153 813 54 156 73
1968.... 710 103 656 43 415 151
Table 9.—U.S. imports for consumption of crude, unground,
and crushed or ground witherite
Y Crude, unground Crushed or ground
ear
Short Value Short Value
tons (thousands) tons (thousands)

1966 - e 2,138 $100 90 $8

1967_. - 1,260 53 25 3.

1968 2,029 59 25 17




BARITE

WORLD

Australia.—South  Australian - Barytes,
Ltd., more than tripled mill production,

which totaled 14,638 tons for the last 6 .

months of 1968, compared with the last
6 months of 1967. The increases were
responsive to increased Australian offshore
drilling - activity.*
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REVIEW

idle mine at Fleurus, near Charleroi, fol-
lowing development of an estimated 600,-
000 tons of barite reserves. Before World
War I, the Fleurus mine supplied large
quantities of crushed barite for lithopone
production.*

3 Mining Journal (London). V. 272, No. 6963,

leium.— i iti Jan. 31, 1969, p. 99.
.Be gium. Belglan a}l thorities granted 4 Industrial Minerals {London). No. 14, No-
Mines de Garrot the right to operate an  yember 1968, p. 30.
Table 10.—World production of barite, by countries
(Short tons) .
Country ! 1964 1965 1966 1967 1968 »
North America: .
Canada 169,149 203,025 221,376 172,270 137,699
368,220 406,027 321,306 246,124 71,762
816,700 845,650 r 1,006,959 944,081 2 926,729
15,989 21,843 r 19,827 p 19,842 19,842
36,968 70,945 44,344 60,073 47,472
1,203 38,132 2,845 4,965 4,394
11,244 9,700 r 8,157 6,622 8,344
138 252 122,104 128,579 P 121,254 121,264
Euroxe:
ustria (marketable).._____ 1,390 2,578 3,086 2,675 1,610
Czechoslovakia ¢ 5,512 5,512 5,512 5,512 5,512
92, 397 114,733 r 109,262 112,435 110,231
33,069 33,069 33,069 33,069 33,069
515,290 517,874 497,418 451,569 502,561
74,957 132,277 r 143,300 165,347 ¢ 165,347
45,232 92,581 187,789 83,776 157,630
r 113,422 r 157,649 r 175,104 169,828 224,849
50,376 50,376 51,809 51,809 51,809
Portugal _ 384 r 3,646 r1,120 348 176
Rumania__ ‘NA 49,604 e 55,116 € 60,627 e 60,627
Spain_.____ 65,183 61,140 € 60,627 e 44,092 e 55,116
U.S.S.R.e__ 242,508 253,531 275,578 286,601 286,601
United Kingdom 3._ 68,34 67,241 34,172 40,785 44,092
At Yugoslavia _ - _o.oooo... 112, 1072 107, 045 88,393 93,121 e 94,799
rica:
Algeria. . __________ 82,665 r 28,230 r 29,884 34,557 35,274
Kenya_ _ e eemcmcceeaa 40 108 284
Moroceo- . ... - 99,036 114,508 117,126 99,779
Rhodesia, Southern._..._._ 1,561 e]1, 543 e 2,205 ° 2,205 2,205
South Africa, Republic of ... 2,835 1,477 6,815 1,646 631
Swaziland . ... ______..._ 17 1,150 623 1,079
United Arab Republic...... 5,017 16,924 r 7,495 1,413 411
ia:
Burma._.______________.___ NA 1,940 e 8,818 10,362 11,111
China, mainland e 110,231 110,231 121,254 110,231 ,000
India_ . __._._._.__ r 52,035 58,223 56,949 6,997 57,009
Iran e.__ r 47,399 r 68,894 92,925 99,208 104,719
43,810 46,606 4, /396 41, 417 61,078
77,162 88,185 110,231 121,254 121,254
3,024 1,419 40 . 6
13,235 r 7,937 8,624 ©11,023 ° 16,535
1,627 o ao-- 2 NA NA
NA NA NA 246 248
6,669 13,206 r 20,591 34,822 22,369
13 718 13,413 15,370 17,545 17,637
Total ¢ ... r 3,487,961 r3,899,094 r 4,068,231 r 3,820,387 3,915,477
° Estimate. P Preliminary. r Revised. NA Not available,
1 Barite is also produced in Bulgaria, but data on production are not available.
2 Sold or used by producers.
3 Includes witherite.

4 Total is of listed figures only.
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Canada.—Canadian barite production
decreased in 1968 as a result of a fire which
destroyed a large part of the barite plant
at Walton, Nova Scotia. The mine and
plant, operated by Dresser Minerals Divi-
sion of Dresser Industries, Inc., has in
recent years yielded approximately 85 per-
cent of the barite produced in Canada.
During plant reconstruction, the company
deepened the shaft at the mine from 1,370
feet to 1,670 feet. Production of barite by
two companies in British Columbia sup-
plied the oil- and gas-well drilling industry
in western Canada.®

India.—A  24,000-ton-per-year barite
grinding mill began operation at Batamandi,
near Yamunanagar, in Himachal Pradesh.
Locally mined barite will be ground in
the plant.®

Geophysical surveys for barite at Phutana,
Chanda District, Maharashtra State, were
undertaken by National Geophysical Re-
search Institute (NGRI) at the request
of the Government. The geophysical work
indicated that the deposit is not in the form
of continuous veins.’

Iran.—Sogémiran, S.A., produced lead
and barite concentrates at the new 500-
ton-per-day Ravanje flotation mill. The
mine and mill are near Dalijan, 150 miles
southwest of Teheran. The barite was used

MINERALS YEARBOOK, 1968

locally in drilling muds.®

Liberia.—An exclusive long-term con-
cession to explore for barite on a 185,000-
acre tract was awarded to Dresser Indus-
tries, Inc., by the Liberian Government.
Dresser also was granted the right to
operate mines on selected acreage from the
tract. Under terms of the agreement, the
company has a 30-year mining. concession
including a minimum 2-year exploration
period beginning within 6 months. Dresser
will pay a royalty on all barite removed
from the concession.’

Pakistan.—Ground barite was produced
by Crown Mining Corp.; Industrial Grind-
ing Ltd., a subsidiary of International
Combustion, Ltd.; and United Grinding
Ltd. The Crown Mining Corp. mined barite
at Lasbela, 100 miles from Karachi, and
moved the material by truck to its mill
at Karachi. Industrial Grinding, Ltd., pur-
chased crude barite for grinding. United
Grinding, Ltd.,, mined and purchased
barite.

Thailand.—A $1 million joint venture
of International Minerals & Chemical
Corp. and Mae Huey Yai Mining Co. was
organized to operate a barite mine and
mill in  Songkhla Province. Later plans
of the venture include mining in Yala
Province.®

TECHNOLOGY

Under a cooperative agreement between
the Bureau of Mines and the Division of
Geological Survey and Water Resources of
Missouri, research to determine the re-

coverable barite remaining in barite-ore-
washer waste ponds was started. Results
will be evaluated and reported by the
Missouri Geological Survey.

5Canadian Mining Journal. V. 90, No. 2,
February 1969, p. 124.

¢ Industrial Minerals (London). No. 14, No-
vember 1968, p. 32.

7 Journal of Mines, Metals, and Fuels (Cal-
cutta, India). V. 16, No. 8, August 1968, p. 317.

8 World Mining. V. 4, No. 13, December 1968,

p. 59.
® Mining Congress Journal. V. 54, No. 12,
December 1968, p. 5.

10 Bureau of Mines. Mineral Trade Notes. V.
66, No. 5, May 1969, p. 4.

11 Engineering and Mining Journal. V. 170,
No. 1, January 1969, p. 130.
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Bauxite

By John G. Parker!

In 1968 worldwide bauxite production
remained about the same as that of 1967
but alumina plant capacity increased about
5 percent, with much of the increase being
in plants in Asia and Australia. Imports of
alumina for aluminum production rose
nearly 40 percent to 1.3 million short tons.

Legislation and Gevernment Programs.—
Only 916 long tons of calcined, refractory-
grade bauxite was sold from the national
stockpile during 1968.

Of a sales offering by General Services
Administration of 1,000 short dry tons of
fused crude aluminum oxide, only 100
tons was sold to a Massachusetts abrasive
company.

Table 1.—Salient bauxite statistics
(Thousand long tons and thousand dollars)

1964 1965 1966 1967 1968

United States: .

Production, crude ore (dry equivalent)____.___ 1,601 1,654 1,796 1,654 1,665

Value .. ... $17,875 $18,632  $20,095 $19,079 $23,752

Exports gas shipped) ... ____________.__ 2 147 62 2 7

Imports for consumption *__________________ 10,180 11,199 11,529 11,594 10,976

Consumption (dry equivalent) _______________ 2,546 18,584 14,084 14,503 14,097
World: Produetion._____________________________ 32,833 36,849 40,041 43,889 42,880

! 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 (dry equivalent)
increased only slightly over that of the
previous year, with Arkansas, the major
producing State, having 95 percent of the
output total.

There were 12 domestic bauxite mines
operated by eight firms in 1968, five in
Saline County, Ark., three each in Barbour
and Henry Counties, Ala., and one in
Sumter County, Ga. The two largest pro-
ducers, Reynolds Metals Co. and Alumi-
num Company of America (Alcoa), shipped
crude ore from Arkansas to their own
alumina plants. The Saline County mine of
American Cyanamid Co. continued to
supply the firm’s calcined bauxite plant at
Benton, Ark. In Pulaski County, Ark.,
Porocel Corp. and Stauffer Chemical Co.
produced activated bauxite.

In Alabama, the following firms mined
bauxite: Harbison-Walker Refractories Co.,
Eufaula Bauxite Mining Co. (the former
R. E. Wilson Mining Co.), Wilson-Snead
Mining Co., General Refractories Co., and
A. P. Green Refractories Co. Harbison-
Walker was the State’s major producer of
calcined bauxite, with a small output from
A. P. Green. Eufaula was the only pro-
ducer of dried bauxite. In Georgia, Ameri-
can Cyanamid mined and processed crude
bauxite.

A total of 6.44 million short tons of
aluminum oxide was produced in 1968,
6.05 million tons of the calcined variety,
324,000 tons of trihydrate alumina, and

1 Physical scientist, Division of Mineral Studies.
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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 Shipments from mines and
processing plants to consumers
State and year
Crude . Dry Value ! As Dry Value !
equivalent shipped equivalent
Alabama and Georgia:
1964 51 39 $444 57 57 $809
1965, ————- 79 61 658 57 792
1966 . 102° 78 656 85 82 1,108
1967 108 83 810 85 84 1,236
1968 110 83 694 74 69 898
Arkansas: }
1964 oo cecmcecmeccmeeen 1,864 1,562 17,431 1,773 1,531 17,859
1965 - e 1,911 1,593 17,974 2,008 1,729 20,293
1966 eeem 2,060 1,718 19,439 1,891 1,636 19,788
1967 oo ccccccicmccccacccccmeaan 5948 1,571 18,269 2,022 1,742 21,343
1968. - ccccccemcemccccccccceaan 1,961 ° ,582 ,058 1,962 1,680 25,849
Total United States: . )
. 1964_- PR, 1,915 1,601 17,875 1,830 1,588 18,668
1965 1,990 1,654 18,632 2,065 1,785 21,085
66 ) 1,796 20,095 1,976 1,718 20,896
1,654 19,079 2,10 1,826 22,579
1,665 23,752 2,036 1,749 26,247

1 Coq:puted from selling prices and values assigned by p. d

Table '3.—Recovery of dried, calcined, and
activated bauxite in the United States

(Long tons)
Processed bauxite
recovered !
Crude ore
Year treated Total

As Dry
recovered equivalent

166,884 93,235 128,347
193,076 99,765 140,713
202,443 117,326 157,206
223,174 123,200 166,696
209,900 107,722 152,106

1 Dried, calcined or activated bauxite.

the rest, tabular, activated and light hy-
drate.

Shipments of alumina and aluminum
oxide products totaled 6.23 million tons of
which 5.84 million tons went to the alu-
minum industry, with the rest shipped to
the refractory, ceramic, chemical and
abrasive industries.

In 1968, 60,080 short tons of alumina
was shipped to the United States from the
Virgin Islands. The St. Croix plant owned
by Harvey Aluminum, Inc., and eight con-

tes of the Bureau of Mines.

tinental United States alumina plants
owned by four aluminum firms are the
source . of the entire calcined alumina
output.

Table 4.—Capacities of domestic alumina
plants, December 31, 1968

(Thoﬁsand short tons per year)

' ‘Company and plant Capacity
Aluminum Company of America:
Mobile, Ala_ o eemcaaeaeeo 950
Bauxite, Ark_.._.__ 400
Point Comfort, Tex 900
Totaloceoociccccccccmmmmmmceem e 2,250
Reynolds Metals Co.:
Hurricane Creek plant, Bauxite, Ark__ 840

Sherwin plant, Corpus Christi, Tex.-- 1,185

Baton Rouge,
Gramercy, La. -

Ormet Corp.: Burnside, La_ .. __.___._- 550
Harvey Aluminum, Inc.: St. Croix, Virgin

Islands . - oo ceocccccccmemmmemmeees 350

Grand total .- o eeeceeees 6,987
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CONSUMPTION AND USES

Alumina production accounted for 93
percent of domestic bauxite consumption,
of which 86 percent was imported material.
In order of quantities used, the chemical,
refractory, and abrasive industries con-
sumed most of the remainder. Minor quan-
tities of bauxite were used by the cement,
oil and gas, and steel industries, and
municipal water works.

The percent of domestic bauxite ship-
ments, by various silica content ranges, are

1964 1965 1966 1967 1968

Bauxite
llongdrytons-- 4 074 4.136 4.088 3.993 ~.838

short tons.. 1.901 1.891 1.904 1.87¢ ¥ .%45
Aluminum
short tons.. 1.000 1.000 1.000 1.00 " 000

Table 5.—Bauxite consumed im the
United States in 1958, by grades

as follows: (Long tons, dry equivalent)
Domestic Fo{eign Totat
Si02, percent 1964 1965 1966 1967 1968 Grade o origin
______ 1 4 1 Crude_._._.__.._ 1,857,942 95 033 1,952,975
S fhan 8. 65 61 60 18 B T — 111812 11,472,422 11,458, ;ﬁ
———— 8 ctivated..._... 38,699 _________
More than 15 81 81 30 28 & A eed I 106,500 B ZI0  sonias

The aluminum industry received 94
percent of total alumina shipments. The
chemical, refractory, ceramic, and abrasive
industries received most of the rest.

Calcined alumina consumed by primary
aluminum reduction plants totaled 6.00
million tons. The quantities of bauxite and
alumina consumed to produce 1 ton of
aluminum since 1964 were as follows:

Total-... 2,014,518 12,082,695 14,097,213

Calcined aluminas alto were wused in
producing fused alumina and high-alumina
ceramics and refractories. Because of prop-
erties such as resistance to thermal shock
and chemical attack, good thermal con-
ductivity, and high electric resistivity at
elevated temperatures, tabular alumina was

Table 6.—Bauxite consumed in the United States, by industries

(Thousand long tons, dry equivalent)

Industr 1967 1968
ndustry
Domestic Foreign Total ! Domestic Foreign Total
1,633 11,936 13,570 1,836 11,829 13,165
w 246 3246 w 225 3225
130 176 306 185 190 326
33 282 . 815 21 290 311
23 43 66 238 47 T0
1,819 12,683 14,503 $ 2,015 12,081 14,097

‘W _Withheld to avoid disclcging individual

fidential

1 Data may not add to totals shown because of mdependent roundmg

luded with “Other.”

2 Includes consumption by Canadian abrasive industry.

3 Excludes domestic.

used in making refractories, electrical in-
sulators, kiln furniture, and as a catalytic
support in high-temperature reactions.
Hydrated alumina was used in produc-
ing aluminum chemicals, and of these,
aluminum sulfate (alum) was produced
in the greatest tonnage. Alum was used to
fight the growth of algae in northern Euro-

pean lakes.* When aluminum sulfate com-
bines with phosphorus in water it flocculates
and settles to the bottom, thereby reducing
the rate of algae growth and increasing the

£ Chemical Engineering. Aluminum Sulfate:
New Weapon in War on Algae. V. 75, No. 23,
Oct. 21, 1968, p. 68.
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oxygen level. Anhydrous aluminum chlo- of styrene, in detergent alkylates, in dye-
ride (AICl3) was used in making ethyl- stuffs, and in making titanium dioxide
benzene which is used in the production pigment.

Table 7.—Production and shipments of selected aluminum salts
in the United States in 1967

Total shipments including
Number of Production interplant transfers
Item producing (short tons)
plants Short Value
tons (thousands)
Aluminum sulfate: :
Commercial (17 percent P\ 70 1) D, 57 1,088,662 1,009,845 $41,473
Municipal (17 percent Al:O3).... - 4,732 NA NA

3 32
Iron-free (17 percent Al:Os) 20 60, 1206 36,601 2,247

Aluminum chloride:

Liquid (32° Be)

Crystal (32° Be) oo ooooooromns 22,380 11,684 827
Anhydrous (100 percent AlCL) 87,779 36,223 9,569
Aluminum fluoride, technical..__ o ceoa .o 131,600 131,481 30,857

Aluminum hydroxide, tnhydrate
(100 percent Al:038H:0) - - _ oo ooceaaaean 274,825 254,556 19,033
Other inorganic aluminum compounds ! ___..__._.... NA NA NA 16,718
PTotal . e cccccccccccncccaccccncccccccacaccana NA NA NA 120,724

NA Not available.
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.

STOCKS

Bauxite stocks, crude and processed, remained almost exactly the same as in the
previous year.

Table 8.—Stocks of bauxite in the United States®

(Long tons)
Prod s and pr s Consumers
Year
‘Crude Processed ? Crude Processed ?
1964. 1,163,770 10,264 402,394 1,399,509
1966 e 1,007,020 8,689 419,525 1,609,104
1966 -ccccacccaccan 1,129,759 10,424 414,446 2,167,741
1967 ccoaaan 1,091,926 9,975 405,870 2,078,018
1968 1,036,665 9,622 292,298 2,247,131
1 Excludes strategic stockpile
2 Dried, calcined, and activated.
Table 9.—Market quotations on alumina and aluminum compounds
Compound Dec. 18, 1967 Dec. 30, 1968
Alumina, calcined, bags, carlots, Works. -« ccceceaeoco.. per pound.. $0.0530 $0.0530-0.0555
Aluminum hydrate, heavy bags, carlots, freight equalized _per pound. . .0870~-.0400 .0400
Aluminum sulfate, commercial, ground, bags, carlots, works. freight
equalized. oo oo e eeieemmcccccc ool r ton.. 52.75-56.25 58.25
Aluminum sulfate, iron-free, bags, carlots, works, freight equahzed
per 100 pounds..  8.95-4.0525 4.1525

Source: Oil, Paint and Drug Reporter.
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PRICES

According to Oil, Paint and Drug Re-
porter, the price of bauxite in bulk form
from the mines was $7 to $10 per ton.
The average value of imported bauxite
consumed by domestic alumina plants was
$17.15 per long dry ton.

Prices per long ton of imported bauxite
quoted in Engineering & Mining Journal
at yearend 1967 and 1968 are as follows:

Atlantic ports, f.0.b. cars

1 h
1967 1968
Calcined, crushed
(abrasive grade)!__. 2 $35.00 $35.80
Refractory grade $___. 42.00 43.05

Dried bauxite, crushed,
chemical grade (60
percent AlO3, 6 per-
cent SiOs, 1.25 per-

cent Fe) ... 15.50-16.50 15.90-16.90

1 87 percent minimum Al20s.
2 Penalties for SiO2 content more than 7 percent.
3 87.5 percent minimum AlOs.

FOREIGN

Exports of bauxite totaled 7,321 long
tons valued at $359,767 with 98 percent
being shipped to Canada and the rest to
nine other countries. Exports of alumina
rose to about 860,000 short tons valued at
$63 million. Of these Ghana received 26,
Canada 24, U.S.S.R. 22, Norway 13, and
Mexico 8 percent. Shipments were also
made to 57 other countries.

Exports of aluminum sulfate rose to
18,250 tons with Venezuela receiving 59,
Canada 21, and the Dominican Republic
5 percent. Aluminum hydroxide totaling
about 25,550 tons was exported to 54
countries with Sweden receiving 49, Mex-
ico 19, Canada 7, and India 6 percent.
Artificial corundum totaling about 15,500
tons valued at $6.3 million was exported,
with Canada receiving 55, United Kingdom
11, and Mexico 7 percent, and the Republic
of South Africa and West Germany 4 per-
cent each. Of the exports of other alumi-
num compounds totaling about 30,600 tons
valued at $7.7 million, shipments to Ghana
constituted 28 percent, to Australia 12
percent, to Co'ombia 10 percent, to Canada
and Norway 9 percent each, and to Surinam
and Argentina 6 percent each.

Imports of bauxite decreased to about
11 million long tons; those of alumina rose
over 30 percent to 1.3 million short tons.

The average value of calcined alumina,
as determined from producer reports, was
$0.0339 per pound. The value of imported
calcined alumina classified as aluminum’
oxide for use in producing aluminum was
$0.0278 per pound.’

The average value of crude, undried
domestic bauxite, shipments f.o.b. mines
or plants, rose from $9.70 per long ton in
1967 to $11.46 in 1968. Data for dried,
calcined, and activated bauxite were com-
pany confidential.

TRADE

Table 10.—Average value of U.S. exports
and imports of bauxite

(Per long ton)

Average value port
of shipment

1968

Type and country

1967
Exports: Bauxite and bauxite
concentrate. ceococacoaan 100.33 $49.14
Imports:
Crude and dried:
Australia_ _ __oo..- T8 ceeeaae
Dominican
Republie ! 15.26 14.83
Greece- - cceacmcna-n .85 9.09
Guinea. - ccccecan  —eooeo 4.93
Guyana.__.__ 9.49 9.06
Haiti ' .- _- 10.87 10.74
Jamaica ... 14.52 14.45
Surinam. ... r9.88 9.50
Venezuela. oo -- 9.13 8.94
Average_ - - ccee-- r13.06 12.78
Calcined:?
38.22 43.70
31.11 31.41
23.10 24.61
Trinidad and
Tobagocccacnaan 31.16 _cce-a--
Average_____.. 29.32 30.43
r Revised.

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 accountancy between allied firms, etc.
Consequently the data do not necessarily reflect
market values in the country of origin.
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Table 11.—U.S. imports for consumption of bauxite (crude and dried) by countries?

(Thousand long tons and thousand dollars)

1966 1967 1968
Country -

Quantity Value Quantity Value Quantity  Value

Dominimn Republic_ 658 $9,916 824 812,574 783 $11,615
Guy ——— 326 3,219 380 3,612 390 3,532
Haiti_ oo . 283 3,079 813 3,402 399 4,286
Jamaica 6,665 96,040 6,968 101,223 6,385 92,257
Surinam...._._ 8,500 33,860 r 2,990 29,553 2,865 27,216
Other countries. - _ oo 102 ,221 119 1,054 154 1,322
Total. 11,629 147,835 r11,594 151,418 10,976 140,228

* Revised

10fficial Bureau of the Census data for Jamaican,
deducting 13.6 percent free moisture for Jamaican and Haitian, and 17.7
Other imports, which are virtually all dried, are on as-shipped basis.

converted to dry equivalent by
percent for Dominican Republic.

Table 12.—U.S. imports for consumption
of alumina for use in producing
aluminum, by countries

(Thousand short tons and thousand dollars)

1967 1968
Quan- Value Quan- Value
tity tity

Country

309 $15,480 698 $37,581

25 1,646 ... ...

21 1,141 ... _____.

26 1,491 24 1,448

180 7,278 109 6,708

43 2,858 11 601

399 20,879 475 26,923

cmee mmeeaa (©] 34

Total........ 953 60,173 1,817 73,295

1 Less than 34 unit.

The bauxite came principally from Jamaica
(58 percent), and Surinam (26 percent).

WORLD

In 1968 world bauxite production was
about the same as in 1967, which in turn
was nearly 10 percent higher than the
revised total for 1966. Australian output
accounted for 11 percent of the world
total and was an increase of 17 percent over
1967 production. This consolidated Aus-
tralia’s third-place position in the free
world behind Jamaica and Surinam in
which, respectively, output dropped 8 per-
cent and rose 2 percent. Changes in other
larger producers were Guyana, up 5 per-

_ cent; Hungary, up 19 percent; and Greece,
up 5 percent.

Haitian, and Dominican Republic bauxite have been

Alumina (aluminum oxide) imports came
primarily from Australia (53 percent),
Surinam (36 percent), and Jamaica (8
percent). Imports of aluminum hydroxide
from 11 countries totaled 28,671 tons of
which 63 percent came from Jamaica, and
33 percent from Canada.

Bauxite import data do not include
shipments to the Virgin Islands.

The suspension of duties on crude baux-
ite, calcined bauxite, and alumina imported
for making aluminum was continued until
July 15, 1971. On January 1, in accordance
with the Kennedy Round trade agreements,
duties on aluminum hydroxide and alumina
not used for aluminum production were
lowered from 0.25 cents to 0.22 cents per
pound, that on crude bauxite from 50
cents to 40 cents per long ton, and that on
calcined bauxite from 55 cents to 44
cents per long ton.

REVIEW

The ratio of world bauxite to world
aluminum production in 1968 was 5.6.

At yearend free world alumina produc-
tion capacity was estimated as follows:

Thousand
short tons

North America, including Jamaica and
Virgin Islands




BAUXITE

201

Table 13.—World production of bauxite by -countries

(Thousand long tons)
Country 1964 1965 1966 1967 1968 »
North America:
Dominican Republic (shipments)!_ __________. 748 927 820 968 979
Haiti 2 aeliollo 430 377 356 354 439
Jamaica 13____ 8,514 r 8,918 9,121 8,391
1,654 1,796 1,654 1,665
r 185 246 298 = 301
2,878 8,805 3,328 ©3,490
r 4,201 * 5,475 . 5,380 5,484
2,620 2,766 2,‘763 2,;‘56
1,250 r1,349 1,633 1,722
r 1,454 1,406 1,624 1,928
241 r 251 288 213
rl r15 15 2
4 2 e2 NA
.S.S. 4,600 4,700 5,000 5,000
Yugoslavia___. ,278 1,549 1,857 2,097 2,087
Africa:
246 314 318 845 ________
i 1,652 1,840 1,583 1,618 ________
. Mozambique 6 6. 3
Rhodesia, Southern 2 e2 e2 e2
Sierra Leone 204 268 336
Asia:
400 400 840 374
695 738 716 921
677 690 906 865
............................... 843 940 885 786
1835 ccccccc ccccccen e
________ 10 32 21 NA
Oceama Austraha 1,168 1,798 4,177 4,830
__________________________________ r36,849 r40,041 r 43,889 42,880
e Estimate. p Preliminary. r Revised. NA Not available.

1 Dry baumte equivalent of crude ore.
20 pryn own includ

about 14 percent moisture.

3 Includes bauxlbe shipped for export and bauxite converted to alumina. May include cement grade bauxite
as follows: 1964, 24,144 tons; 1965, 48,293 tons; 1966, 76,094 tons; and 1967, 124,314 tons.

4 Excludes nepheline concentrates and alunite ores.

5 Data shcwn include only bauxite (diasporic) for aluminum manufacture; in addition 100,000 to 200,000

tons was produced each year for refractories.
6 Totals are of listed figures only.

Australia.—The three main bauxite areas
—Weipa in northern Queensland, Gove in
Northern Territory, and the Kimberley
Plateau in Western Australia—were esti-
mated to contain about 4,500 million tons
of commercial grade material. Weipa, the
largest producing area, with an estimated
2,500 million tons of reserves grading 50
percent alumina, supplied all the bauxite
used by the Gladstone alumina plant?®
Weipa also supplied the Comalco Industries
Pty. Ltd. (Comalco) plant at Bell Bay,
Tasmania, and exported bauxite to Japan
and Europe. The Western Australia output
goes to the Kwinana, Western Australia,
alumina plant.

In the Cape York Peninsula, Queens-
land, Tipperary Land Corp. announced the
discovery of about 700 million tons of

probable and inferred reserves of bauxitic
laterite. Laboratory data showed 36 to 58
percent total alumina and 30 to 49 percent
available alumina. The 90-square-mile area
is on the western side of the Cape York
Peninsula near the Watson River and about
40 miles south of Weipa and 110 miles
northwest of Coen. At Gladstone, Queens-
land Alumina Ltd.,, owned by IXaiser
Aluminum & Chemical Corp. (52 per-
cent), Alcan Aluminium Ltd. (Alcan)
(20 percent), Compagnie Péchiney S.A.
(Péchiney) (20 percent), and Conzinc
Riotinto of Australia Ltd. (8 percent), also
was expanding its capacity. By December

3 Light Metal Age. Australian Aluminum Indus-
try Rapidly Expanding Bauxite, Alumina, Ingot
gfltavxty. V. 26, Nos. 7 & 8, August 1968, pp.
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1968, a 336,000-ton expansion raised the
rated capacity to a little over 1 million
tons.! At Weipa, Comalco, jointly owned
by Kaiser and Conzinc Riotinto of Aus-
tralia, was installing a calcination plant,
with an initial annual capacity of 112,000
tons by 1970, to produce calcined bauxite
for the abrasives industry.

At Gove, Northern Territory, Nabalco
Pty. Ltd., 50 percent owned by Swiss Alu-
minium Ltd. (Alusuisse), 27% percent
owned by Colonial Sugar Refining Co. Ltd.,
Australia, and the rest by seven other
Australian firms, planned to expand the
annual capacity of its alumina plant to
560,000 tons by the end of 1971 and to
1.12 million tons by 1974.

Amax Bauxite Corp., a subsidiary of
American Metal Climax, Inc., signed an
agreement with the Western Australia Gov-
ernment defining the conditions under
which the firm would be granted a mineral
lease over bauxite deposits it found in the
Kimberley area in 1965.° Although mine
development work continued, and an engi-
neering study will serve as a basis for
evaluating the viability of a mine and ad-
jacent 600,000-ton-per-year alumina plant,
the remote area and high development costs
require a large production complex for
which a consortium is most feasible. The
deposits, which are believed to contain more
than 100 million tons, occur on the Mitchell
Plateau in far northwest Western Australia,
between Montague Sound and Napier
Broome Bay. An estimated 90 million tons
of commercial low-grade (31 percent alu-
mina) bauxite was found in drilling in the
Chittering area north of Perth.

Western Aluminium Pty. Ltd.,, a sub-
sidiary of Alcoa of Australia Pty. Ltd.,
which itself is 51 percent owned by Alu-
minum Company of America (Alcoa) and
49 percent by Western Mining Corpora-
tion, Ltd., Broken Hill South Ltd., and
North Broken Hill Ltd., was bringing its
alumina plant at Kwinana, Western Aus-
tralia, to an annual capacity of 915,000
tons by the second half of 1969. A fifth
unit will bring the total capacity to 1.145
million tons in the second half of 1970.

Costa Rica.—In November, Alcoa signed
a contract with the Government of Costa
Rica which provided for the construction
of a $60 million, 440,000 ton-capacity alu-
mina plant in San Isidro del General. Port
facilities will be buiit at Punta Uvita in
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Puntarenas Province on the Pacific Coast.
The 25-year agreement is automatically
renewable for an additional 25 years if
Alcoa spends $150 million in the country
in the first 25 years. Alcoa will be able
to utilize 165 million tons of dry bauxite
in the concession area for its plant.. All
bauxite remaining in the concession area
will be split 50-50 with the Government.

Fiji.—Japan’s interest in bauxite sup-
plies extended to these islands, when three
Japanese aluminum producers—Nippon
Light Metal Co. Ltd. (NKK), and Showa
Denko K.K. of Tokyo and Sumitomo Chem-
ical Co. Ltd. of Nishinomiya City—formed
Bauxite Fiji Ltd. which hopes to work
bauxite deposits at Wainunu on Vanua
Levu, the second largest island in the group.
The deposits were estimated at about 6

million tons.

France.—New port facilities at Fos, near
Marseilles, will accommodate the largest
ore carriers. With these facilities, the
French alumina industry now will be able
to import Australian bauxite at rates less
than the cost of domestically mined ore.

At Saint Louis-les-Aygalades, Bouches du
Rhoéne, Société Francaise pour I'Industrie
de PAluminium (S.F.I.A.), a member of
the Alusuisse group, closed its 66,000-ton
alumina plant, which is small by today’s
standards. This reflects dwindling reserves
in Var, mined by Société Anon. des Baux-
ites de France, high mining costs, and the
group’s investment in overseas production
facilities.

Ghana.—The British Aluminium Com-
pany, Ltd., further developed its bauxite
deposits at Awaso, announcing that by
early 1969 a new plant will be able to
produce about 450,000 tons of treated
bauxite ore per year.

Greece.—The Eleusis Bauxite Mining
Co. located a bauxite deposit on the slopes
of Mount Oete, a northern continuation of
the Parnassus Range. The firm planned also
to modernize and expand facilities at its
mines in Eleusis and near Lamia.

Greek mining firms continued to supply
the needs of the country’s sole alumina
producer, Aluminium de Gréce, S.A., as
well as meet export quota commitments.

4 Alcan Aluminium Limited. 1968 Annual Re-
port. Feb. 12, 1969, 33 pp.

5 American Metal Climax, Inc. Annual Report
1968, Mar. 17, 1969, 38 pp.
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The Greek Ministry of Commerce had fixed
the 1968 bauxite export allocation at
1,697,000 tons compared with 1,488,120
tons in 1967. The increase was due mostly
to larger shipments to the United States
and to new large shipments to Czechoslo-
vakia, Japan, and Yugoslovia.

Aluminium de Gréce planned to enlarge
the capacity of its Paralia-Distomon plant
from 280,000 tons to 560,000 tons alumina
per year. Another 560,000 ton plant is to
be erected by the Onassis-Reynolds Metals
Co. group. This plant will be half com-
pleted by 1973 and fully completed by
1978.

Guinea.—Bauxite was shipped from
operations on the Island of Tamara, off-
shore from Conakry, to the Harvey alumina
plant in the Virgin Islands.®

In September the International Bank
for Reconstruction and Development lent
$64.5 million to the Government of Guinea
to help develop the Boké deposit at San-
garedi, northwest Guinea. The mining and
processing facilities will be developed by
the Compagnie des Bauxites de Guinée,
owned 51 percent by Halco (Mining) Inc.,
a U.S. firm, and 49 percent by the Govern-
ment of Guinea. Halco is a consortium of
the American firms, Alcoa, 27 percent and
Harvey, 20 percent; Alcan, 27 percent;
Péchiney and Ugine Kuhlmann Société,
France, 10 percent; Vereinigte Aluminium-
Werke A.G., West Germany, 10 percent;
and Montecatini Edison S.p.A., Italy, 6
percent.

A railway will be built from the mine
site to the port of Kamsar 85 miles away.
Facilities to be built at the port will handle
8.8 million tons of bauxite per year. Initial
production from the mine is slated for
1972 at an annual rate of 5.2 million tons
of bauxite and from the treatment plant,
220,000 tons of calcined bauxite. Late in
the year the U.S. Export-Import Bank lent
the Compagnie des Bauxites de Guinée
$25 million to finance purchases from the
United States of bauxite mining, transport-
ing, crushing, drying, calcining, and han-
dling equipment. The U.S. Agency for
International Development (AID) also will
advance $21 million of local currency.

Also late in the year, the Government
agreed to allow Compagnie Internationale
pour le Production de I’Alumine (Fria) to
expand its bauxite mining and alumina
refining operation, the latter from 580,000
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to 770,000 tons annually by 1970. Share-
holders in the firm are Olin Mathieson
Chemical Corp., United States, 48.5 per-
cent; Péchiney and Ugine Kuhlmann
Société, 26.5 percent; Alusuisse, 10 percent;
The British Aluminium Co. Ltd., 10 per-
cent; and Vereinigte Aluminium-Werke
A.G., 5 percent.

Guyana.—Demerara Bauxite Company,
Ltd., a subsidiary of Alcan, expanded its
bauxite mining and calcining capacities.”
It was expected that rated capacity of the
alumina plant could be increased 20 per-
cent by 1971.

Hungary.—When it reaches full produc-
tion capacity, the Halimba mine located
in the Bakony Mountains, will have an
output of about 660,000 tons per year,
placing it ahead of the Gant mine in the
Vertes area as Hungary’s largest bauxite
mining operation.

At Almaésfiizit, the capacity of the
country’s largest alumina plant will be
increased from 175,000 to 320,000 tons
per year, when a new 500-ton-per-day cal-
cining kiln is fully operational. The new
kiln is 4% times as large as the existing
units.

India.—An alumina plant, part of an
integrated smelter project, was being built
south of Bombay by Indian Aluminium
Co., Ltd., a subsidiary of Alcan.®

Indian reserves of bauxite of all grades
were estimated at 304 million tons, of
which 80 to 85 million tons are regarded
as of high grade—containing over 50 per-
cent alumina.® Reserves of the higher grade
bauxite are listed below by State.

State

Million tons

¢ Harvey Aluminum (Incorporated). Annual

{\‘:port for the Fiscal Year Ended Sept. 30, 1963.
pp.

7 Work cited in footnote 4.

8 Work cited in footnote 4.

® Pande, P.C. A Note on the Bauxite Deposits
of India. J. Mines, Metals and Fuels, v. 16, No. 4,
April 1968, pp. 113-116.
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Currently bauxite production comes from
the States of Bihar, Gujarat, Madhya
Pradesh, Madras, Maharashtra, and
Mysore. Recent discoveries include addi-
tional deposits in Gujarat and sizable de-
posits in Kerala State. Bauxite supplies
for Indian metal producers come from the
Ranchi area in Bihar and from the Amar-
kantak area in Madhya Pradesh, where
the Hindustan Aluminium Corp. Ltd., a
venture of Kaiser and the Birla group of
industries in India, operates fully mechan-
ized mines. At the Bagru Hill mine near
Ranchi in the Lohardaga area, Indian
Aluminium Co. Ltd. is converting to
mechanized mining methods. Mining meth-
ods used in the Shevaroy Hills, Salem Dis-
trict, Madras, to obtain ore for Madras
Aluminium Co. Ltd. and those used at the
Ranchi area mines in Bihar owned by
Aluminium Corp. of India Ltd. were still
rather primitive. .

India probably will have trouble in the

near future exporting bauxite to foreign
users because of inefficient land transporta-
tion and port facilities which raise the
price of Indian bauxite.
. Large reserves in the Kutch and
Jamnagar districts of Gujarat State on the
west coast, led the Gujarat Mineral Devel-
opment Corp. to announce it will establish
an alumina plant, with a capacity of 165,-
000 tons per year. An alumina plant, with
an annual capacity of 220,000 tons, was
being built at Korba, Madhya Pradesh,
with Hungarian aid. Also, another smaller
(55,000-ton) alumina plant project, to be
erected at Ratnagiri, West Bombay, with
Hungarian financial assistance, was ap-
proved by the Indian Finance Ministry and
the Planning Commission.

Indonesia.—At yearend, after being
stalled by tax difficulties, the Government
and Alcoa neared signing a contract to
give Alcoa a large prospecting area for
bauxite in and around Sumatra and south-
east- Celebes. In addition, if feasible, an
alumina plant would be built on Sumatra.

Three Japanese aluminum companies—
NKK, Sumitomo Chemical Co. Ltd., and
Showa Denko KK-—obtained permission
from the Government to explore for baux-
ite for 2 years on the island of Bintan.
If at least 40 million tons of low-grade
bauxite is found, the firms will build an
alumina plant.
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.. Italy.—Eurallumina S.p.A., owned by
Alsar S.p.A., Comalco, and Metallgesell-
schaft A.G., planned to build and operate
an alumina plant in the Sulcis-Iglesiente
industrial zone in Sardinia. The plant, with
an initial capacity of 670,000 tons but
ultimately enlargeable to 2.2 million tons,
will be adjacent to the 112,000-tons-per-
year primary aluminum plant now being
built by Alsar, which is owned by the State
Industrial Holding Company (E.F.ILM.),
Montecatini Edison S.p.A., and the Société
Traction et Electricité. The alumina plant,
scheduled for completion in late 1971, will
use Australian bauxite supplied by
Comalco’s parent companies.

Jamaica.—In the southwest part of the
country, Revere Jamaica Alumina, Ltd., a
subsidiary of Revere Copper and Brass
Inc., acquired land for mining bauxite and
installing a 220,000-ton alumina plant, to
be completed in 1971. Reserves in the area
are expected to be sufficient for 40 years.
Later the plant will be enlarged, in two
stages, to 440,000 and 660,000 tons annual
capacity.”

Three companies—Reynolds Jamaica
Alumina Ltd. Kaiser Jamacia Corp., and
Anaconda Jamaica Inc.—participated  in
the $175 million, 950,000 ton-capacity
Alumina Partners of Jamacia (Alpart)
alumina plant, in St. Elizabeth’s Parish
near the south coast, which was scheduled
to be on-stream in mid-1969. Alcan Jamaica
Limited completed expansion of its annual
alumina capacity to 1.225 million tons.”

By 1971, Alcoa Minerals of Jamaica,
Inc., a wholly owned subsidiary of Alcoa,
will build, own, and operate a 440,000-
ton-per-year alumina plant at Woodside,
Clarendon Parish. Eventually the plant
size will be doubled. Alcoa signed an agree-
ment with the Government of Jamaica for
additional mining leases to provide a re-
serve supply of bauxite for the plant’s
operation.

Japan.—NEKK, owned 50 percent by
Alcan, expanded its alumina plant at
Shimizu and started building another 350,-
000 ton per year plant at Tomakomai on
Hokkaido.®

Early in the year, Showa Denko K.K.
decided to raise the annual capacity of its

10 Revere Copper and Brass Incorporated.
Annual Report 1968. Mar. 28, 1969, 28 pp.

11 Work cited in footnote 4.

12 Work cited in footnote 4.
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Yokohama alumina plant from 220,000 to
480,000 tons and at yearend announced
plans for a further expansion to 550,000
tons. Also, by the end of 1968, Sumitomo
Chemical Co. Ltd. had expanded the an-
nual capacity of its Kikumoto alumma
plant to 440,000 tons. :

Malagasy Republic.—Exploratory rights
until 1970 were awarded by the Malagasy
Government to Péchiney. Subsequently the
French firm located major concentrations
of bauxite in the Manantenina area near
Fort Dauphin in the south of the country
and also inr an area stretching 300 kilo-
meters between Vangaindrano and Fort
Dauphin. .

Rumania.—The annual capacity of the
Oradea alumina plant was being raised to
224,000 tons to supply the Slatina alumi-
num smelter on the river Olt which is
raising its annual capacity to 112,000 tons.

Surinam.—The alumina plant at Para-
nam, operated by Suriname Aluminum
Co. (Suralco), added a fifth refining unit
making the facility the world’s largest
alumina plant, with a yearly capacity of
1.25 million tons.®

A consortium comprised of Suralco; N.V.
Billiton - Maatschappij Suriname, a sub-
sidiary of N.V. Billiton Maatschappij of
the Netherlands; Alcan; and Ormet Corp.,
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a joint venture of Olin Mathieson Chemi-
cal Corp. and Revere Copper and Brass
Inc., concluded an agreement with the
Government for exploration in western
Surinam. Pending successful exploration,
a mining license will be granted if the
consortium agrees to build and operate
an alumina plant of at least 450,000 to
560,000 tons annual capacity. It was re-
ported also that the Kabalebo Joint Ven-
ture, consisting of Kaiser Aluminum &
Chemical Corp. and Péchiney, had agreed
with the Surinam Government on the basic
points for a bauxite exploration and mining
concession in western Surinam.

United Arab Republic.—Reserves esti-
mated at 60 million tons of bauxite were
located in the Gebel Abu Churuk region
of the Eastern Desert of Egypt.

United Kingdom.—The Refractories and
Electronics Division, Carborundum Ltd.,
announced that a new factory for manu-
facturing oxide refractories was being built
at Rainford, Lancashire. Products will in-
clude ‘abrasion resistant aluminum oxide
compositions, high-purity aluminum oxide
compositions, and mullite compositions.

Yugoslavia.—The Government-owned alu-
mina concern planned to install a 220,000-
ton-per-year alumina plant at its facilities
in Mostar, Bosnia-Hercegovina by 1970.

TECHNOLOGY

Research on the optimum recovery of
alumina from processed red mud centered
on using batch and continuous centrifuges
to increase the solids content of the mud
from the range of 20 to 25 percent up to
about 40 percent™ A clear effluent, con-
taining a substantial quantity of dissolved
alumina and soda which was recovered,
has potential for recycling to the alumina
plant. A cost analysis was made for a pro-
posed plant handling 16,000 tons of red
mud daily.

Efforts to find technically feasible proc-
esses for treating low-grade aluminous mate-
rials for their alumina content continued.
Some of this consisted of developing and
evaluating techniques on materials such
as anorthosite, clay, and low-grade baux-
ites. Anorthosite, treated with soda ash and
limestone, formed a sinter which was
leached with dilute sodium carbonate solu-

tion. The sodium aluminate formed during
leaching was separated from the residue
and treated with lime in autoclaves to
remove dissolved silica. Then the alumina
trihydrate was precipitated with carbon
dioxide and' calcined to alpha alumina.®

A 1,000- ton-per-day alumina plant, using
dry grinding in the sintering step, could
produce alumina at an estimated cost of
$75.40-per-ton, when $2.50-per-ton anor-
thosite and $1-per-ton limestone are the
raw materials. Wet grinding would cost
about $1 per ton less. Currently, however,
the method is not competitive with the

13 Aluminum Company of America. 1968
Annual Report. Feb. 20, 1969 32 pp.

4 Good, Philip C., and O. C. Fursman. Centrif-
ugal Dewatering of Jamaican Red Mud. Bu-
Mines Rept. of Inv. 7140, June 1968, 10 pp.

“Johnson. Paul W, ‘and Frank A. Peters.
Methods for Producing Alumma from Anorthosite.
An Evaluation of a Lim Sinter Process.
BuMines Rept. of Inv. 7068, January 1968, 42 pp.
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Bayer process for treating bauxite to pro-
duce alumina. Also, siliceous, titaniferous,
and ferruginous bauxites were smelted with
coke and lime in an electric-arc furnace
to produce calcium aluminate slags which
were then treated with sodium carbonate
solution.® Over 90 percent alumina was
recoverable when the slags were of properly
controlled ternary phase composition cooled
slowly enough to permit adequate crystalli-
zation of several phases, including the
calcium aluminate compounds. Bureau
scientists also estimated that waste solu-
tions from domestic copper leaching plants,
from clay processing and uranium plants,
and in acid drainage from certain iron and
coal mines contain thousands of tons of
alumina which are discarded daily.”” Initial
laboratory tests using solvent extraction
show that alumina could be recovered
from copper mine waste water for $51
to $58 per ton compared with an average
of about $56 per ton of imported Bayer
process alumina. In a method used in the
Nowiny cement works in Poland, alumina
production coupled with that of cement
is claimed to reduce the oxide price by
25 percent and to increase the output of
the cement kilns by about two percent.”
The feed material for this plant consists of
waste carbon shales mixed with limestone,
which are sintered in' a rotary coal-dust
fired cement kiln with the main sinter
ingredients being calcium orthosilicate and
clay and calcium minerals. Subsequently,
in cooling, the orthosilicate, containing
calcium aluminates, decomposes, and after
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a series of dissolutions, decantings, and
desilications, aluminum hydroxide is sepa-
rated and calcined to alumina.

A technically satisfactory calcination
process for Alabama bauxite (mixtures of
gibbsite and kaolinite) using existing equip-
ment was established.”® Large-scale experi-
ments were conducted in a plant designed
for calcining refractory clay with firing
temperatures up to 3,000° F and a 1 hour
retention time in the kiln.

The value of alumina in ceramic bodies
continued to be extended by research.
Combined quenching (thermal condition-
ing) and glazing with low-expansion glazes
made possible unusually strong alumina
bodies.® It was necessary to use the finest
crystalline, fully ground alumina in making
a 99.8 percent alumina grinding ball which
possesses maximum density and abrasion
resistance.®

18 Fursman, Oliver C., Henry E. Blake, Jr., and
James E. Mauser. Recovery of Alumina and Iron
from Pacific Northwest Bauxites by the Peder-
sen Process. BuMines Rept. of Inv. 7079, February
1968, 22 pp.

17 Secondary Raw Materials. Mineral Wastes
May Be Source of Alumina. V. 6, No. 3, March
1968, p. 9.

18 Alumina Without Bauxite. Mining Magazine.
V. 119, No. 2, August 1968, p. 113.

1 Bakker, Walter T. General Refractories Re-
search Project Reveals Hi Grade Domestic
Bauxite. Brick & Clay Record, v. 153, No. 2,
August 1968, pp. 24-26.

20 Kirchner, H. P., R. M. Gruver, and R. E.
Walker. Strengthening Alumina by Glazing -and
Quenching. Am. Ceram. Soc. Bull. v. 47, No. 9,
September 1968, pp. 798-802.

21 Pearson, Alan, J. E. Marhanka, George
MacZura, and LeRoy D. Hart. Dense, Abrasion-
Resistant 99.89% , Alumina Ceramic. Am. Ceram.
Soc. Bull,, v. 47, No. 7, July 1968, pp. 654-658.
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Beryllium

By Henry C. Meeves!

World production and U.S. imports of
beryl decreased in 1968, while U.S. con-
sumption increased. Domestic output of
beryl remained at a low level. Progress con-
tinued on The Brush Beryllium Co.’s new
facilities in Utah, which are projected to
be on stream in mid-1969.

Legislation and Government Programs.
Government inventories of beryl ore de-
creased by 4,076 short tons, while inven-
tories of beryllium metal increased by 27

short tons. Congress approved the release
of 9,888 short tons of beryl, of which
4,000 are to be sold prior to June 30, 1969,
and the remainder prior to June 30, 1971.
Slightly more than 1,500 short tons (16,857
short-ton units of beryllium oxide) were
sold in September to The Brush Beryllium
Co., C. Tennant & Sons Co., and Metal-
lurg Inc. Bids were opened in December
for the sale of an additional 1,500 short
tons.

DOMESTIC PRODUCTION

Hand-sorted beryl was
Colorado, New Mexico, and South Dakota.
Individual company data are confidential,

Table 1.—Salient

produced in but the reported total output was small.

1 Mining engineer, Denver Office of Mineral
Resources, Denver, Colo.

beryl statistics

1964 1965 1966 1967 1968
United States: Beryl, approximately 11 percent BeO
unless otherwise stated:
Domestic beryl shipped from mines...._short tons._ w w w w 168
Imports. ... do_... 5,425 7,791 2,147 9,511 3,822
Consumption. _ .. do-___ 4,435 5,845 6,026 7,087 8,719
Price, approximate, per unit BeO imported, cobbed
beryl at port of exportation ... __________ 23 $24 $25 $30 $34
World: Produetion .- - _—o_____o__._._ short tons__ 4,916 6,128 4,549 5,423 6,116
'W Withheld to avoid disclosing individual company confidential data.
Table 2.—Government yearend stocks of beryllium materials 3
(Short tons) =
National Supplemental Commodity
Material stockpile stockpile Credit All stocks
Corporation
13,622 1,698 oo 15,215
,404 4,668 e 11,972
21,026 6,161 ______________ 27,187
Beryllium-copper master alloy:
Objectivl«;p .): .......... - 4,750
03 2T 0] Q]
Total - e e e ceaaoes 1,075 7,387
Beryllium metal:
ObjeCtiVe e e e o cccccccn cmceemmea 160 oo 150
EXCeSS . o e eccccccr ccceemeaa 76 4 79
Total e e ccccen mccmmmeaa 225 4 229
L T 25 25

1 No excess shown in this commodity due to a deficit i
Source: Office of Emergency Planning. Supplemental
December 1968.

n copper.
1 Stockpile Report to the Congress. OEP—4, July-
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Kawecki Berylco Industries, Inc. with
plants in Reading, Hazleton, and Boyer-
town, Pa., and The Brush Beryllium Co. of
Elmore, Ohio, processed imported, hand-
sorted beryl into beryllium metal, alloys,
and compounds. Outputs were principally
beryllium and beryllium-copper master
alloys. Kawecki Berylco Industries Inc. re-
sulted from the merger in October of The
Beryllium Corp. (Berylco) and Kawecki
Chemical Co. The Brush Beryllium Co.
completed. stripping of 1.75 million cubic
yards at its Spor Mountain, Utah, property
in November. The company’s new $9 million
processing facilities were approximately 50
percent complete by yearend and are ex-
pected to be on stream by mid-1969. The
company was awarded the initial Lockheed
contract to supply rough-machined beryl-
lium parts that will be fabricated into a
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heat sink for the U.S. Navy’s Poseidon
missile program; the contract totaled $14
million. Lockheed also announced a $3
million contract to Berylco in September
to develop and supply beryllium parts for
the Poseidon program. The Anaconda Com-
pany continued development work and
utilization studies on property south of
Brush’s open pit mine, located on the west
side of Spor mountain 50 miles northwest
of Delta, Utah. General Astrometals Corp.,
Yonkers, N.Y., a subsidiary of Anaconda,
continued to produce beryllium shapes from
various types of beryllium. Beryllium Metals
& Chemicals Corp., a subsidiary of Lithium
Corporation of America, Inc., continued
to produce and fabricate electrorefined
beryllium. At yearend the company was
studying the market with a view to shutting
down its operation.

CONSUMPTION AND USES

Consumption of hand-cobbed beryl by
the beryllium and ceramic industries
totaled 8,719 short tons, an increase of 1,600
tons over that of 1967. Kawecki Berylco
Industries and The Brush Beryllium Co.
were the largest consumers. Beryl Ores
Co., Arvada, Colo., purchased cobbed
beryl to produce specialized materials for
the ceramic and other industries. Ground
beryl was used by Lapp Insulator Co.,
Le Roy, N.Y,, in making high-voltage
electrical porcelain. The Ceramic Division,
Champion Spark Plug Co., Detroit, Mich.,
used cobbed beryl as a minor constitutent
éﬁ special ceramic compositions, principally
for spark plugs.

The bulk of the increase in consumption
probably reflected the processing of ore to
in—process—inventory in anticipation of
larger requirements in the near future.

Beryllium was used extensively in re-
search and development, mainly by aero-
space designers and developers, because of
its low density, high modulus of elasticity,
high-heat capacity, unique stiffness-to-

weight ratio, and nuclear properties.
Development and evaluation progressed
further in the use of beryllium in struc-
tural components, aircraft brakes and
rudders, missile parts, jet engine parts,
inertial guidance systems, and rocket-fuel
additives; however, there has been only
sporadic use in nuclear applications be-
cause of high costs.

Beryllium-ccpper alloys are the principal
support of the beryllium industry. The
alloys, well known for their outstanding
strength and thermal and electrical con-
ductivity, had thousands of uses in busi-
ness machines, electronic devices, com-
puters, automobiles, aircraft, household
appliances, boats, and spacecraft. Research
continued in beryllium alloying for the
purpose of increasing ductility and die
life. One application, plating beryllium-
nickel strip with cadmium, increased die
life 900 percent.

Greater applications of beryllium oxide
in electronics and ceramics are being
considered.

STOCKS

Consumers’ stocks of beryl at yearend
totaled 6,390 short tons. Dealers’ stocks

were unknown.

PRICES AND SPECIFICATIONS

Prices of domestic and imported beryl
were negotiated between buyers and
sellers, and not quoted in the trade

press. The average price of imported
beryl at foreign ports was $370 per short
ton. Quoted prices for beryllium metal,
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powder blend, and vacuum-cast ingot re-
mained unchanged in 1968. Three major
changes in the price of beryllium-copper
occurred during the year, and by yearend,
beryllium-copper master alloy, f.o.b. Read-
ing, Pa., Detroit, Mich., and Elmore, Ohio,
was quoted at $48 per pound of contained
beryllium, with the copper content priced

FOREIGN

Exports of various forms of beryllium
and beryllium-base alloys increased 23 per-
cent over those of 1967, mostly because of
greatly increased exports to West Germany

209

as of shipment date. Beryllium-copper (No.
172) strip, rod, bar, and wire were quoted
at $2.72 per pound. Throughout the year
beryllium-aluminum was quoted in Ameri-
can Metal Market at $62 per pound of
contained beryllium, with the aluminum
content priced at current market levels.

TRADE

and the United Kingdom. For the first
time since 1963 imports of beryllium metal
from France declined.

Table 3.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap '

Country

1967 1968

Pounds Value Pounds

(thousands)

United Kingds
Venezuela__._.

76,117 93,475

1 Consisting of beryllium lumps, single crystals, and powder; beryllium-base alloy powder; and beryliium

rods, sheets; and wire.
2 Less than 15 unit.
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Table 4—U.S. imports for consumption of beryl, by customs district. and countries

1967 1968
Customs district and try
Short tons Value Short tons Value
(thousands) (thousands)
Philadelphia district:

Argentina_ 813 $101 549 $214
Australia_ 414 140 124 53
Bolivia_ .l edcce e 1 b
Brazil.______________ 1,178 388 1,600 579
100 24 176 60
1,500 425 il e
1,316 472 ol e
33 9 56 12
12 4 52 16
141 43 140 88
15 5 67 29
47 14 97 32
197 63 359 131
.................... 23 7
235 62 398 129
.................... 3 1
5,496 1,750 3,659 1,366
.................... 81 11
53 19 99 34
44 18 il -
.................... 33 12
97 32 163 57

3,907 1,382

10 3

3,917 1,385

1 O]
9,511 3,167

Table 5. U.S. imports of beryllium products in 1968, by countries

Beryllium, unwrought, Beryllium, wrought
waste and scrap
Country
Pounds Value Pounds Value
(thousands) (thousands)
FranCe . e e 11,658 $746 2 $1
India.._ ,231 T ececceee ccmceaeo
Japan, 603 11 1
United Kingdom 473 | S
Total - e ccececceceaaa 13,965 841 10 2
WORLD REVIEW
India.—The government classifies beryl pegmatitic deposits in Rajasthan ~and

as a mineral strategic to its national de-
fense, thus placing production and related
statistics under control of the Department
of Atomic Energy. This agency does not
report production data. Official trade
statistics list beryl as an export commodity,
but quantity and value are not shown.
Beryl is known to occur in pegmatite
intrusives in Rajasthan, Bihar, Andhra
Pradesh, Madras, Mysore, Madhya Pradesh,
and Himachal Pradesh, and in non-

Gujarat. The only deposits of economic
importance have been pegmatitic, particu-
larly those in Rajasthan and Bihar.

Although it has been generally believed
that Indian beryl is a byproduct of mica
mining, this source accounts for only a
small proportion of the total recoveries.
The quantities recovered from individual
mines are small, but the number of impor-
tant, known deposits is large. Beryl in
these deposits is mined by private operators,
using open-pit, hand methods.
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Table 6.—World production of beryl, by countries

(Short tons)
Country 1964 1965 1966 1967 1968 »
208 248 r281 r295 NA
125 44 r 58 r 61 e11
1,566 1,227 r 2878 1,444 2,291
r136 21 2 .
rNA r2,001 r 1,466 r1,433 1,433
234 22 13 33 .85
r 422 r 242 88 186 104
20 44 r18 r15 ©100
182 2101 r272 247 NA
328 756 147 120 31
South Africa, Repub 151 r46 r23 r115 240
South-West Africa_. 8 57 24 NA NA
Uganda ._._.______ 434 212 278 344 © 330
U.S.S. R.e 4 . 1,102 1,102 1,213 1,328 1,323
United States (ruine shipments):
Cobl 12 5.7 DRI w w w w 168
Total 5. ol r 4,916 r6,123 r 4,549 r 5,428 6,116
e Estimate. P Preliminary. r Revised. NA Not available. ‘W Withheld to avoid disclosing

individual company confidential data.
1 Exports.
2U.S. imports.
3 Data for 1965-67 are exports to United States
4 Cobbed concentrates at about 11 percent BeO.
5 Totals are of listed figures only.

The Geological Survey of India and the
Department of Atomic Energy have been
conducting extensive surveys for several
years in known beryl-bearing areas. A

as reported by Indian Department of Atomic Energy.

Accelerated exploration efforts and recom-
mendations to extend open pits to depths
beyond 200 feet indicate that programs
to increase reserves, conserve resources,

recent project was undertaken to locate and improve mining methods are in
new deposits and assist mine operators. progress.?
TECHNOLOGY

Geochemical studies of stream sediments,
soils, and rocks have detected patterns in
the distribution of beryllium, tin, copper,
and lead in the Lake George, Colo., area?

A study was initiated by the U.S.
Department of Health, Education, and Wel-
fare, Environmental Control Administra-
tion, on the potential danger of pulmonary
berylliosis.

The effects of mechanical behavior, pres-
sure-cycling, and tensile prestraining were
investigated, using hydrostatic pressure up
to 400 kips per square inch at 25°
to 300° C on hot-pressed block, extruded
rod, and cross-rolled sheet. For all three
materials the ductility increased with pres-
sure, whereas the flow stress did not appear

to be significantly influenced by pressure.
An increase in yield strength generally
occurred with pressure-cycling or prestrain-
ing under pressure, with no change or a
decrease in ductility. The effects of pres-
sure-cycling and prestraining were rela-
tively independent of the temperature at
which the investigation was conducted.*

2Bureau of Mines. Mineral Trade Notes. V.
65, No. 10, October 1968, pp. 6-7.

3 Hawley, C. C., and W. R. Griffitts. Distribu-
tion of Beryllium, Tin, and Tungsten in the
Lake George Area, Colorado. U.S. Geol. Survey
Cire. 597, 1968, 18 pp.

4Inoue, N., V. Damiano, J. Hanafee, and H.
Conrad. Effects of Hydrostatic Pressure on the
Mechanical Behavior of Polycrystalline Beryllium.
Trans. Metallurgical Soc. AIME, v. 242, No. 10,
October 1968, pp. 2081-2089.
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Bismuth

By Harold ]J.

The domestic bismuth industry in 1968
experienced reduced consumption accom-
panied by a strike-curtailed primary output
during the early part of the year, decreased
imports, significant sales of Government
surplus stockpiled bismuth, and a draw-
down of industrial stocks. The year ended
with the U.S. supply and demand about in

Schroeder !

balance but with stocks at a low level both
here and in Europe, leading to reported
premiums being paid above producer quotes
in Europe. With no apparent new sources
of bismuth supply, the 1969 availability of
bismuth from producers may fall short of
demand and accelerate sale of Government
surplus stockpile bismuth.

Table 1.—Salient bismuth statistics

(Pounds)
1964 1965 1966 1967 1968
United States: :
2,160,100. 2,931,678 38,199,321 2,513,652 2,347,768
,299 41,868 89,382 52,684 120,466
1,238,252 1,378,147 1,681,472 1,379,729 ‘1,265,671
Price: New York, average ton lots - $2.30 $3.43 $4.00 4.00 .00
Stocks Dec. 81: Consumer and dealer. _ 656,900 506,300 651,800 659,600 621,500
World: Production .o ______. 6,875,667 6,525,000 6,859,244 7,630,341 7,589,000

1 Includes bi T hi,

Legislation and Government Programs.—
The General Services Administration in
accord with legislation enacted November
30, 1967, to dispose of 1.2 million pounds
of surplus bismuth, established a program
to make available for sale 300,000 pounds
for the period through March 21, 1968, and
150,000 pounds for each calendar quarter
thereafter. The bismuth .was priced at $4
per pound in 1l-ton lots, f.o.b. destination
within the continental United States, ex-
cluding Alaska. Sales during 1968 totaled
314,000 pounds with 81,500 pounds during

th alloys, and waste and scrap.

the first quarter, 146,000 pounds during the
second quarter, 54,000 pounds during the
third quarter, and 32,500 pounds during
the fourth quarter. At yearend 821,500
pounds remained available for sale.

Government stockpiles were reduced to
3.41 million pounds and the surplus inven-
tory to 1.01 million pounds, of which
the Atomic Energy Commission has prior
authorized withdrawal rights to 200,000
pounds. The stockpile objective remained
2.4 million pounds.

DOMESTIC PRODUCTION

Production from primary material in
1968 declined about 24 percent, a continua-
tion of the downward trend since 1965.
Refining of primary bismuth was carried
on at the East Chicago plant of the United
States Smelting, Refining and Mining Co.
and at the Omaha, Neb., plant of American
Smelting and Refining Company (Asarco).

Output at Asarco was curtailed during the
first 4 months of the year owing to con-
tinuation of a strike initiated in July 1967.
Recovery of bismuth from scrap increased
at the Franklin Park, Ill., plant of United
Refining & Smelting Co. Fred H. Lenway
& Co. and Southern California  Chemical

1 Physical scientist, Division of Mineral Studies.
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Inc., in a joint venture began production
of bismuth from spent acrylonitrile catalyst
in the third quarter of 1968 with initial
processing at Texas City, Tex., and final
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extraction at Los Nietas, Calif. The com-
bined output of bismuth from primary
and secondary sources declined about 21
percent.

CONSUMPTION AND USES

Consumption of bismuth decreased 7 per-
cent to 2.3 million pounds, the smallest
quantity since 1964. The decline was almost
entirely in the category of fusible alloys.
The category of pharmaceuticals, which
includes industrial and laboratory chemi-
cals, remained unchanged. A factor in the
industrial chemical consumption was the
use of bismuth as a catalyst in the manu-
facture of acrylonitrile fiber; this use grew
to a peak in 1966, declined sharply in 1967,
and leveled off in 1968. The leveling off
was attributed in part to the completion of
required stocks of the catalyst at certain
plants and to the use of a spent uranium
catalyst as a substitute. Another industrial
bismuth chemical used to produce a pearl-
escent quality to cosmetics, enamels, and
other materials may have an increasing
application, particularly in plastics. “Other
alloys,” which are predominantly metal-

lurgical additives to aluminum, malleable
iron, and special steels to improve machin-
ability, had little change in consumption.

Table 2.—Bismuih metal consumed in the
United States, by uses

(Pounds)
Use 1967 1968
Fusible alloys ' ccocuao-- 826,528 675,416
Other alloys.—---.- 456,24 464,619
Pharmaceuticals 2. 1,211,663 1,210,396
Experimental uses. - 9, 216
Other uses.----a--- 9,782 7,222
Totaleceeeccaeeaaae 2,618,652 2,847,768

1 Includes 170,837 pounds of bismuth contained
in bismuth-lead bullion used directly in_ the pro-
duction of an end product in 1967 and 106,104
pounds in 1968.

3 Includes industrial and laboratory chemicals.

STOCKS

Stocks of bismuth metal held by con-
sumers and dealers increased from 660,000
pounds at the start of the year to a
relatively high level of 797,000 pounds at

the end of the third quarter and then
were drawn to 621,500 pounds at yearend,
the lowest yearend quantity since 1965.
Metal stocks at domestic producers declined
slightly to a very low operating level.

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 London
Metal Bulletin also quoted $4 per pound
(U.S. equivalent) in ton lots throughout

the year. Dealer or merchant prices in the
United States and Europe were reported
to correspond with producer quotes except
for late in 1968 when, in Europe, premiums
above the producer price developed owing
to reduced availability of bismuth.

FOREIGN TRADE

Exports of bismuth, predominantly in the
form of alloys and compounds, decreased
in 1968 to 120,466 pounds gross weight,
valued at $292,000. Shipments were approx-
imately 42 percent to the Netherlands, 32
percent to the United Kingdom, 10 percent
to Canada, and the remaining 14 percent
largely to other European countries.

Table 3.—U.S. exports of bismuth*

Gross
Year weight Value
(pounds)
89,382 $225,617
152,684 395,695
- 120,466 292,245

1Includes bismuth, bismuth alloys, and waste
and scrap. N
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Imports of metallic bismuth declined for
the third successive year to 1.27 million
pounds, smallest since 1964. The decline
reflects a substantial reduction in deliveries
of bismuth from Peru which more than off-
set increased imports from Canada, Mexico,
and Japan.

Bismuth alloys were imported from
Canada, Mexico, and Peru and amounted
to 284,961 pounds of contained bismuth as
general imports -and 109,877 pounds as
imports for consumption. In addition, bis-
muth compounds containing 3,681 pounds
of bismuth were imported from France and
the United Kingdom.
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International negotiations relating to the
General Agreement on Tariff and Trade
(GATT) consummated in 1967 revised
duties on bismuth, effective on January 1,
1968. The effective duty on bismuth metal
was reduced from 173 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 from 28 percent ad valorem
to 25 percent in 1968 and further decreased
annually to 14 percent in 1972.

Table 4—U.S. general imports of metallic bismuth, by countries

1967 1968
Country
Pounds Value Pounds Value
(thousands) {thousands)
64,829 $246 121,916 $479
67,039 264 97,693 371
29,690 116 4,485 17
366,211 1,146 388,367 1,316
Netherlands_ oo ___ T TTTTTT" 1,877 () mccmmcce eemmemecaea
O U e e e cccmcmc;e———————— 860,083 3,400 668,260 2,535
Total. o e eeeecceman 1,879,729 5,172 1,265,671 4,718
1 Less than 34 unit.
WORLD REVIEW

World production of bismuth, excluding
withheld data for the United States and
several other countries, was 7.6 million
pounds, approximately unchanged from
that of 1967. Recovery of bismuth as a
byproduct from commingled imported ores
does not permit full recognition of the
mined source and output is credited to the
country smelting the ore. Consumption data
are largely lacking except for the United
States, which is apparently the largest
consumer, followed by France, other Euro-
pean countries, and Japan.

Belgium.—Société Generale Metallur-
gique de Hoboken has scheduled construc-
tion during 1969 to enlarge bismuth re-
covery facilities at their recently expanded
lead refinery.

Canada.—The Val d’Or, Quebec, molyb-

denum-bismuth operation of Molybdenite
Corporation of Canada Ltd. was closed to
rebuild facilities destroyed in a fire that
occurred October 23, 1967. Operations
were scheduled to resume in November
1968. Bismuth production continued to be
derived from the molybdenum-bismuth
mines of Anglo American Molybdenite
Mining Corp. and Preissac Molybdenum
Mines Ltd., the lead-zinc mines of Cominco
and from the copper mine of Gaspé
Copper Mines, Ltd.

Japan.—The bismuth-producing com-
panies of Sumitomo Metal Mining Co.
Ltd., Mitsui Mining and Smelting Co. Ltd,,
and Nippon Mining Co. Ltd. were striving
to increase output in response to growing
demand reportedly reaching about 70 tons
per month during August and September.
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Table 5.—World production of bismuth, by countries®

(Pounds)
Country 2 1964 1965 1966 1967 1968 »

Australia (in concentrate) - .-~ —oo_-e_o-  mem-oo_-ooo 716 e 132,276 )
Bolivia ——- 599,365 r 598,780 £ 990,564 1,107,203 1,235,000
Canada (meta 399,958 428,759 525,659 668,468 40,000
China, mainland ( 660,000 660,000 660,000 60, 00! 550,000
France (in ore) 152,100 134,500 129,452 127,867 132,000
Ttaly (metal)* 2,2 8,800 26, 5 33,000 NA
Japan (metal) oo 1,115,611 1,347,188 1,213,513 1,898,565 1,549,000

orea, South (metal r 291,007 r 178,573 r 216,051 42, 51 ¢ 216,

exico 3:_____.. r1,102,300 r1,025,139 r1,036,162 1,111,118 1,146,000
Mozambique. r 17,6 r 13,228 3,616 , NA
Perud ... 1,628,514 1,780,503 1,674,261 1,754,033 1,790,000
South-West Africa (in ore).- - 3,131 388 4 NA NA
Spain (metal) ... 4,184 309 NA 97 NA
Sweden ¢._____.. 150,000 77,200 77,200 66,100 NA
U.S.S.R. (metal)e 65,0 77,000 77,000 88,000 88,000
United States._... W W w
Yugoslavia (metal) ____-_ 184,660 194638 228,546 236,928 243,000

Totals & ccccocmccmmmmaeae r 6,375,667 6,525,000 6,859,244 7,630,341 7,589,000
¢ Estimate. p Preliminary. r Revised. NA Not available.

W Withheld to avoid disclosing individual company confidential data.

1 gomgiled from data available April 1969.

2Ina
small quantities, and it is believed to be produced
data for the latter countries are not available,

s Bismuth content of refined metal and bullion plus

dition to countries listed, Argentina, Republic of South Africa and Uganda also produce bismuth in
in Brazil, Bulgaria, and East Germany but production

recoverable content of concentrates exported.

4 Production of Monteponi-Montevecchio Co., probably including production from purchased and toll

materials.
s Total is of listed figures only.

TECHNOLOGY

Bismuth containing lead-zinc ore samples
were included in an investigation of the
use of an electron-probe scanning technique
to quantitatively delineate rare phases of
certain mineralogical associations.” In this
study the bismuth-bearing fragments oc-
curred in a very irregular distribution
suggesting formidable sampling problems.

An article describes examples of unique
applications of low melting bismuth alloys
for various industrial purposes.®

Basic research was reported on the deter-
mination of physical properties for bismuth
and bismuth-containing materials.*

*U.S.

2 Gavrilovie, J., and M. P. Jones. Automatic
Searching Unit for the Quantitative Location of
Rare Phases by Electron-Probe X-Ray Micro-
analysis. Trans. Inst. Min. & Met.,, Sec. B, v.
77, No. 744, November 1968, p. B137.

3 Darnell, Robert S. Low Melting Bismuth
Alloys: Low Cost Problem Solvers. Materials
Eng., v. 68, No. 7, December 1968, pp. 30-31.

4 Cubicciotti, Daniel. Thermodynamic Prop-
erties of Bismuth Trifluoride. J. Electrochem.
f{)c., v. 115, No. 11, November 1968, pp. 1138-

Epstein, S. G. Electromigration of Cadmium
and Indium in Liquid Bismuth. Trans. AIME,
v. 239, No. 5, May 1967, pp. 627-630.

Frawley, J. J., W. R. Maurer, and W. J.
Childs. Vacuum Decanting of Bismuth and
Bismuth Alloys. Trans. AIME, v. 242, No. 8,
August 1968, pp. 1517-1521.

Giessen, B. C., M. Morris, and N. J. Grant.
Metastable Indium-Bismuth Phases Produced by
Rapid Quenching. Trans. AIME, v. 239, No. 6,
June 1967, pp. 883-889.
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Boron

By J. M. West !

Output and consumption of boron min-
erals reached new highs in 1968, continuing
an uninterrupted rise from 1961. Supplies
to domestic markets were tightened by a
labor strike, by processing problems at the
major producer’s facilities, and also by a
general dock strike, which limited imports
of borates, mainly Turkish colemanite.
Despite these factors, production was essen-
tially at maximum capacity. New uses con-
_tinued to be found for borates, including
a compound for preserving wood; other

increasing uses were in glass fiber and
laundry products. Further progress was
made in developing boron-fiber technology.
Rio Tinto Zinc Corp. Ltd. acquired con-
trol of United States Borax & Chemical
Corp. during the year.

Legislation and Government Programs.—
Colemanite from the Government stockpile
was being delivered on the basis of a 4-
year contract signed in 1967. The pur-
chase covered the entire Government stock.

Table 1.—Salient boron minerals and compounds statistics in the United States

(Thousand short tons and thousand dollars)

1964 1965 1966 1967 1968
Sold or used by producers:
Quantity: .
Gross weight, 776 807 866 955 1,026
Boron oxide____________ . 405 425 . 462 496 543
Value. oo $60,871 $64,180 $68,209 $74,130 $79,827
Imports for consumption:
Quantity - meaa ) 6 12 27 19
Value. s $21 $279 $1,034 $1,201 $1,184

1 Less than 4 unit.

DOMESTIC PRODUCTION

U.S. production of boron minerals rose
7 percent in quantity and. 8 percent in
value in 1968. Boron minerals were re-
covered from bedded deposits by open-pit
methods in Kern and Inyo Counties, Calif.,
and from brine solutions at Searles Lake,
San Bernardino County, Calif. U.S. Borax
& Chemical Corp.’s deposit at Boron in
Kern County remained the world’s chief
source of boron products. The company
produced a purified crude borate and vari-
ous other products at its Boron refinery
and a variety of finished products at its
Wilmington, Calif., operations, shipping
these to many parts of the world. Several
expansion projects were underway, includ-
ing the installation of additional classifiers
and replacement of mine haulage equip-

ment at the Boron site. The company also
mined a small tonnage of colemanite for
the U.S. Atomic Energy Commission from
properties in the Furnace Creek area of
Inyo County.

The only other producers of borates
were American Potash -& Chemical Corp.
and Stauffer Chemical Co. at Searles Lake,
Calif., where borax, potash, soda ash,
sodium sulfate, and lithium and bromine
salts were- among the chief products. A
subsidiary of Occidental Petroleum Corp.
reportedly acquired property surrounding
Searles Lake in preparation for solution
mining and open-pond evaporative process-
ing of the brines.

1 Physical scientist, San Francisco Office of
Mineral Resources.
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CONSUMPTION AND USES

Glass and glass fiber, laundry products,
and porcelain enamels were mainly respon-
sible for growth in the use of borates.
About half of the total output of boron
minerals went into these products, with
the balance used for a wide variety of
purposes such as flameproofing, mildew-
proofing, agricultur