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The Federal Government, through the medium of the Minerals Yearbook
or its predecessor volumes, has for 91 years reported annually on mineral
industry activities. This edition of the Minerals Yearbook presents the record
on worldwide mineral industry performance during 1973. In addition to
statistics, the volumes provide background information to help in interpreting
the year’s developments. The content of the individual volumes is as follows:

Foreword

Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all
metallic, nonmetallic, and mineral fuel commodities important to the domes-
tic economy. In addition, it includes a general review chapter on the
mineral industries, a statistical summary, and a chapter on mining and
quarrying trends.

Volume II, Area Reports: Domestic, contains chapters on the mineral
industry of 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, identical to that in
Volume I.

Volume III, Area Reports: International, contains the latest available
mineral data on more than 130 foreign countries and discusses the im-
portance of minerals to the economies of these nations. A separate chapter
reviews minerals in general and their relationships to the world economy.

The Bureau of Mines continually strives to improve the value of the
Yearbook for its users. Therefore, the constructive comments and suggestions
of readers will be welcomed.

THoMAs V. FALKIE, Direclor.
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Review of the Mineral Industries

By Daniel E. Sullivan *

Although monetary and fiscal policies
were less expansive in 1973 than in 1972,
inflation was the major problem confront-
ing the U.S. economy in 1973. Output ex-
panded in all four quarters of the year,
although the expansion was strongest in
the first quarter. Income and employment
increased and unemployment declined. The
inflation was worsened by heavy demand
and limited production of some food and
fuel commeodities.

Total output of the U.S. economy in
1973 as measured by the gross national
product (GNP) grew 11.5%,. Real GNP
measured in 1958 dollars increased 5.9%,
and inflation as measured by the implicit
price deflator increased 5.3%,. Greater in-
flation during 1973 caused the growth in
GNP, in current dollars, to be larger than
the 1972 growth of 9.49, while in real
1958 dollars the growth in GNP was larger
for 1972—6.1%, as opposed to 5.99%. The
increase in the implicit price deflator for
1972 was 3.2%,. Gross private domestic
investment and State and local purchases
increased at a greater rate than did total
GNP for 1973 as Federal purchases declined
in real terms. The Federal Reserve Board
(FRB) index of industrial production in-
creased 9%, during 1973.

Employment continued to increase dur-
ing 1973. The unemployment rate averaged
4.9%, declining from the 5.6%, average for
1972. Unemployment was near 5.0%, at the
beginning of the year, declined to a low
of 46%, in October, and returned to 4.8,
in December. The labor force increased as
it had during 1972, but in contrast to 1972
it did not dampen the decline in unem-
ployment.

Prices increased more rapidly during
1973 than during any period since the
Korean War. The overall consumer price
index at 133.1 was 6.2%, more than it was

and Nicholas G. Theofilos *

in 1972. Inflation in food prices proved
to be a major problem area in 1973; the
average was 14.5%, above that for 1972. All
nonfood commodities increased 3.49,. The
1973 wholesale price index increased to
135.5, 13.89, greater than the 1972 index.
Farm product prices increased 419, and
industrial commodities prices increased
8.5%. The 1973 implicit price deflator was
5.4%, more than the 1972 figure, which was
3.2%, greater than in 1971.

Monetary policy was much less expansive
during 1973 than during the previous year.
The FRB pursued a policy of active re-
straint in order to combat the severe infla-
tion that had developed. During the year
the money supply M,, defined as currency
plus demand deposits, grew 6.1%, as op-
posed to a growth of 7.7%, during 1972.
M,, defined as M, plus time deposits, grew
at a rate of 8.8%, as opposed to a growth
of 1099 during 1972. Both short- and
long-term interest rates rose during 1973.

Federal fiscal policy was also less expan-
sive during 1973 than during 1972. The
deficit in the unified budget for 1973 was
$14 billion, $11 billion less than had been
projected the previous year. The reason for
this was that outlays were slightly lower
and receipts were considerably higher than
expected. An even less expansive fiscal
policy would have had more impact on the
strong excess demand.

The present international monetary and
trading system, with managed floating ex-
change rates, makes the measurement of
the overall balance of payments less im-
portant. When exchange rates were fixed,
one of the major functions of overall
measures of balance of payments was to
signal when an adjustment in the exchange

! Economist, Office of Economic -Analysis—
Mineral Supply.

2 Statistical assistant, Office of Economic An-
alysis—Mineral Supply.
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rate was necessary. Early in 1973 the official
price of gold rose from $38 to $42.22 per
ounce. The price of gold on the private
market was $112 at the end of 1973. Since
the market price of gold has been much
higher than the official price, governments
have been reluctant to use it in inter-
national settlements. The U.S. basic bal-
ance during the first quarter of 1973 was in
deficit by $0.9 billion, during the second
quarter it was in deficit by $0.6 bilkion, and
during the third it was in surplus by $2.5
billion.

Significant Federal actions of interest to
the minerals sector included activities to
slow inflation and meet the energy crisis
in addition to the continuing mineral-
related programs. During 1973 the anti-
inflationary activities of the Economic
Stabilization Act of 1971 were in effect.
These activities included phase 2, phase 3,
a 60-day freeze, and the implementation of
phase 4. The energy crisis became more
severe late in the year, leading to the in-
troduction of a number of conservation
and allocation programs. Mineral-related
legislation approved by Congress and passed
by the President during 1973 covered such
areas as energy, the environment, water,
public lands, the national stockpile, and
import duties.

During 1973 research programs of the
Bureau of Mines continued to emphasize
the effective utilization of our national
mineral and fuel resources so as to insure

SOURCES
ALL MINERALS

Production.—Domestic mineral produc-
tion in 1973 was valued at $36.8 billion, a
14%, increase from 1972. Production of all
mineral groups increased at about the same
rate except that of metals, which increased
almost 209, during the year. In constant
1967 dollars the value of total mineral out-
put increased only 5%, from $25.7 billion in
1972 to $27.0 billion in 1973; metals and
nonmetals increased about 89, but mineral
fuels increased less than 49%,. Exports of
primary minerals and mineral fuels in-
creased 129, to $1.7 billion, and imports
increased over 469, to $6.6 billion.

The Bureau of Mines total index of
physical volume of mineral production
(1967=100) increased a little more than
1% to 1142 index points in 1973. The

adequate mineral supplies without objec-
tionable environmental, social, and occupa-
tional effects.

During 1973 energy use in the United
States continued to rise. Domestic produc-
tion of coal and crude petroleum declined
while marketed production of natural gas
increased slightly. Energy consumption in-
creased in all major consuming sectors. This
increased demand was met by increased
imports and the drawdown of stocks. Fuel
imports increased 33.1%, over 1972 in spite
of the Arab oil embargo in the fourth
quarter.

The mining industry faced problems of
minerals nationalism and environmental
control during 1973. The industry was also
affected by the strong inflation and in-
creased demand that were prevalent in the
economy as a whole. The industrial min-
erals continued their growth during 1973,
but profits were lower. All mineral indus-
tries, and especially the high-energy-con-
suming industries, felt the effects of the
energy shortage.

World trade increased strongly in 1973
despite monetary shifts and shortages in
basic supplies. The international monetary
system stood fast while allowing govern-
ments to make adjustments without dis-
rupting international flows. Inflation was
the major problem facing the world econ-
omy. Continued economic growth occurred
in the developed countries.

AND USES

index for the average of all metals in-
creased over 7%, to 136.8. Within the metals
group ferrous metals increased almost 189,
and nonferrous metals increased less than
2%- In the nonferrous group, the base
metals index increased over 2%, that for
monetary metals declined almost 8%, and
the other nonferrous index increased almost
2%. The index for the average of all non-
metals increased over 79%,. The indexes for
construction and for other nonmetals both
increased at rates close to 9%; that for
chemicals increased at a 39, rate. The over-
all index for fuels declined almost 29, with
the coal index declining less than 19, and
that for crude oil and natural gas declining
less than 29%,.

The FRB Index of Industrial Production
(1967=100) increased almost 9%, during
1973, from 115.2 to 125.2 index points. The
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average for all mining increased 14 index
points to 110.2, the metal and the stone
and earth minerals indexes increased
strongly, while the coal and the oil and
gas indexes both decreased moderately.
Strong increases in the primary metals, iron
and steel, and nonferrous metals and prod-
ucts indexes ranged from 12%, to 149, and
the clay, glass, and stone products index
increased almost 109,

The FRB monthly index of mining pro-
duction (1967—100) was less than 109 index
points for January and more than 110
points for February. It stayed between those
two points for the next 4 months. In July
it was 111 points, and it remained greater
than 111 points until December when it
was 1107 points. The coal, oil, and gas
index followed the same pattern although
the individual coal index tended to be

higher earlier in the year and lower late
in the year, and the crude oil and natural
gas index was highest both early and in
the middle of the year. Metal, stone, and
earth minerals remained between 116.0
and 117.0 index points for the first 5
months of the year, except in February
when it reached 117.6 points. In June it hit
a low of 111.8 index points and then re-
bounded, remaining above 120.0 index
points for the final 5 months of the year.

Total net supply for most of the selected
principal metals and nonmetals increased
during 1972. The net supply of two-thirds
of the selected ferrous metals increased.
The largest increase was 509 in the net
supply of tungsten, and the smallest was a
7% increase in the net supply of nickel.
Iron ore, pig iron, and molybdenum all in-
creased at rates in the teens while cobalt
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increased one-third. The net supply of steel
ingot declined over 1%, chromite declined
over 189, and manganesc declined over
13%,. The patterns of change for the net
supply of nonferrous metals reflected this
same trend, with two commodities showing
increases for each one showing a decline in
net supply. The largest increase was over
279, for platinum-group metals and the
smallest was less than 3%, for cadmium.
Copper, magnesium and zinc all had rates
of increase in net supply at or above 4%,
Rutile ‘increased 9%, mercury over 21%,
and uranium concentrate increased almost
as much as platinum-group metals. The net
supply of lead increased only a negligible
amount. The net supplies of tin, alumi-
num, antimony, and ilmenite and slag de-
creased 11%, 7%, 6%, and 2% respectively.
The net supply of all selected nonmetals
except salt increased. The increases ranged
from 199, for crude barite to 29, for fin-
ished fluorspar. Asbestos, bromine, clays,
sand and gravel, and sulfur all increased
about 8%; gypsum and phosphate rock
increased at rates near 5%; all other in-
creases were at rates in the teens. Common
salt declined more than 2%.

Stocks and Government Stockpile.—Dur-
ing 1978 stocks of crude nonfuel minerals
at primary producers, as reflected by the
Bureau of Mines index (1967=100), de-
clined substantially for all the selected
metals and nonmetals. The overall index
declined 229, to 110 index points and that
for all metals declined 34%. The largest
decline in the metals sector was a 51%
drop in the index for other ferrous metal
stocks. The iron ore index declined 26%,
and the nonferrous index declined 14%,.
The nonmetals index declined almost 7%-
Stocks of nonfuel minerals held by mineral
manufacturers, consumers, and dealers as
reflected by the Bureau index also declined,
but not so strongly as those held by primary
producers. The overall index decined
almost 119, with the index for all metals
also declining by the same amount. The
largest decline within the metals sector was
in the other ferrous metals index which
declined 27%, as was the case in the index
of crude minerals held by primary pro-
ducers. The stock index for iron declined
10%,; those for base and other nonferrous
metals both declined 9%. The index for
nonmetals, excluding fuels, declined only

3%.

Producer stocks of bituminous coal and
lignite decreased 14% in 1973, a sharp con-
trast to the large increase of the previous
year. Coke stocks dedlined almost 60%.
Stocks of carbon black and natural gaso-
line, plant condensates, and isopentane in-
creased substantially. Total stocks of crude
petroleum and petroleum products in-
creased 5%, although those of most pe-
troleum products except distillate fuel oil
and the other products category declined.
Distillate fuel oil stocks increased 27%, and
the other products category increased 17%,.
Stocks of natural gas increased almost 11%.

From December 1972 to December 1973,
the seasonally adjusted book value of prod-
uct inventories increased for all selected
industries except blast furnaces and steel
mills. Petroleum and coal products in-
creased 15.3%, to $2,653 million as of De-
cember 1973. Stone, clay, and glass prod-
ucts increased 13.3% to $2,791 million.
Total primary metals inventories decreased
3.6% to $9,314 because blast furnace and
steel mills inventories decreased 11.8% to
$4,645 million, while other primary metals
inventories increased only 6.4% to $4,669
million. Total seasonally adjusted book
value of inventories for selected mineral
processing industries increased 2.3% to
$14,421 million during 1973.

The national stockpile of strategic ma-
terials contained an important component
of the Nation’s mineral supply during
1973. Stockpile ‘commodities of significant
market value included aluminum, chrom-
ium, copper, lead, manganese, silver, tin,
tungsten, and zinc.

Exports.—The total value of selected
minerals and mineral products exported
during 1973 increased 419, to $6,613 mil-
lion. Exports in all sectors increased: Crude
and scrap metals more than doubled; man-
ufactured metals increased almost 609%,;
chemicals inereased 44%; manufactured
nonmetallic minerals increased 24%; and
crude nonmetallic minerals increased 139%,.
The lowest rate of expansion occurred in
exports of mineral energy resources and
related products, which were up only 8%
above those of 1972. Exports of only two
mineral products declined; they were crude
and partially refined petroleum, and
uranium and thorium metals and alloys.

There were many changes in the geo-
graphical distribution pattern of selected
mineral exports during 1973. Exports of
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sulfur and unroasted pyrites to other North
American countries comprised 3%, of the
total exports of these commodities in 1972.
in 1973 they increased to 42%,. Exports to
Asia of coke, coal, and briquets, including
peat, declined from 349, to 2%. Exports of
crude petroleum to North America in-
creased to 29%, compared with none in
1972. Exports of iron and steel ingots and
iron and steel rails shifted from North
American to South American countries. Ex-
ports of silver, platinum, and platinum-
group metals shifted in emphasis from
Europe to Asia, Exports of zinc shifted
from North America to South America and
Asia. Exports of tin shifted from North
America to South America; exports of
uranium and thorium and their alloys to
Europe remained steady while Asia received
a larger share and North America a smaller
share.

Imports.—The total value of selected
mineral imports increased almost 389, to
$16,047 million in 1973, with increases
reported for all major categories. The most
important and largest increase was in im-
ports of mineral energy resources and re-
lated products, which increased 689 to
$8,091 million. Within this group, coal,
coke, and briquets (including peat) in-
creased 2.6 times to $60 million, crude and
partially refined petroleum increased 719,
to $4,584 million, petroleum products ex-
cept chemicals increased 729%, to $2,954 mil-
lion, and natural and manufactured gas
imports increased 349 to $493 million.
Imports of crude nonmetallic minerals in-
creased 18.5%, to $353 million, All imports
within the nonmetallic group increased
except those of sulfur and unroasted pyrites
which decreased 119 to $15 million. Im-
ports of crude and scrap metals increased
20% to $1,188 million. Within this group
all minerals increased except nonferrous
base metal ores and concentrates, which de-
clined 1% to $466 million. Chemical im-
ports increased 26%, to $682 million. Within
this group, only the mineral tar category
declined. The manufactured nonmetallic
minerals and the manufactured metals cate-
gories increased 35%, and 149 respectively
to $299 million and $5,435 million,

The percentage distribution of imports
of principal minerals and mineral fuels and
related products in 1973 by area of origin
Wwas generally stable with a few exceptions.
One notable change was in imports of coal,
coke, and briquets. In 1972, 92% of these

imports came from North America and 19,
from Europe. In 1973 the figures were
26% and 739, respectively. Other changes
in import trade patterns were as follows:
In 1972, 959, of phosphates came from
North America, and none from Europe; in
1973 the figures were 78% and 119; 149,
of copper ores came from North America,
27% from South America, and 569, from
Asia in 1972; in 1978 the figures were 489,
35%, and 169, Tespectively; the distribu-
tion of imports of tantalum, molybdenum,
and vanadium ores and concentrates shifted
from South America to North America be-
tween 1972 and 1973; in 1972, 70%, of the
tin waste and Scrap came from North
America and none from South America; in
1973 the figures were 389%, and 509, respec-
tively; among platinum-group metals, ores,
concentrates and wastes the import  dis-
tribution pattern showed less from North
America and more from Africa in 1973;
North America supplied a smaller percent
of the natural gas imported and South
America a larger percent; some mercury
import sources shifted from North America
to Africa.

Consumption.—Dun'ng 1973, consumption
of most major mineral products increased
substantially. Ferrous metals reflected this
trend with the exception of manganese
Or€, consumption of which declined about
8%. Raw steel and iron ore consumption
increased by 139 and 12%, respectively.
Consumption of molybdenum increased by
25%. Consumption of all major nonferrous
metals increased, with consumption of
aluminum increasing less than 2% and
that of copper increasing more than 7%.
Consumption of antimony and silver in-
creased by 28%, and 309, respectively while
that of platinum-group metals increased
17%. Consumption of all other nonferrous
metal commodities increased at rates be-
tween 2%, and 59,

Consumption of nonmetals increased for
all major commodities except salt, which
declined over 29. Potash and crushed stone
both increased more than 15%,. Asbestos
increased over 8% and phosphate rock in-
creased less than 29,. All other major non-
metallic commodities increased at rates
between 39, and 8%.

Total energy resource inputs in terms of
British thermal units (Btu) increased al-
most 49, to 74,742 trillion Btu. Consump-
tion of most mineral €nergy resources in-
creased. That of anthracite coal remained
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constant and natural gas consumption de-
clined less than 1%. Bituminous coal con-
sumption increased almost 8%, and pe-
troleum consumption increased over 5%.

Total net electricity generation increased
59, during 1973. Utilities increased almost
69, and industrial production declined
almost 7%. Within the utilities, conven-
tional fuel-burning plants increased 5%,
hydropower declined less than 19, and
nuclear power consumption increased more
than 54%,.

ENERGY

Energy use in 1973 rose above the record
high levels of 1972. As in other recent
years, domestic energy raw material pro-
duction did not match this increase; there
were declines in the production of key
fuels. This demand was met through a
combination of increased imports of mnat-
ural gas, crude oil, and petroleum prod-
ucts, increased production of natural gas,
and a drawdown of stocks. This energy
crisis was compounded late in the year
when several Arab nations cut back crude
oil production and curtailed shipments to
the United States. However, petroleum im-
ports had increased so strongly before the
embargo that total imports of all fuels
showed an increase for the year. The
energy crises led to intensified efforts to
encourage the discovery and development
of new domestic sources of energy.

Production.—Total production of min-
eral energy resources and electricity from
hydropower and nuclear power declined
less than one-half of a percentage point in
1973 to 61,817 trillion Btu. All sources of
energy production decreased except wet
natural gas, which increased less than one-
half of a percentage point, and nuclear
power, which increased over 549, but re-
mained less than 29, of total production.
Anthracite declined almost 4%, bituminous
coal and lignite and hydropower both
declined less than 1%, and crude petro-
leum declined less than 3%.

Consumption.—U.S. energy consumption
increased almost 4% in 1973 to 74,742 tril-
lion Btu. Consumption of anthracite de-
clined 49, in terms of Btu's. Consumption
of bituminous coal and lignite increased
8% and that of petroleum 6%. Natural
gas consumption declined less than 1% and
natural gas liquids declined 1%. Consump-
tion of electricity from hydropower de-

clined less than 19%,. Electric consumption
from nuclear power increased 54%.

In 1978, the household and commercial
sector received 40%, of its energy input from
natural gas; 38% from petroleum; 20%
from electric utilities; and almost 2% from
coal. The distribution of the inputs for
industrial users was 46%, 256%, 11%; and
189, respectively. The transportation sector
received 969, of its energy from petroleum.
Energy inputs to electric utilities were from
bituminous coal and lignite, 44%; natural
gas, 19%; petroleum, 189%,; hydropower,
15%; and nuclear power, 4%,

Coal.—The domestic supply of anthracite
declined 4%, in 1973 to 5.7 million tons;
that for bituminous coal and lignite in-
creased almost 8% to 556 million tons. Ex-
ports of anthracite declined almost 3%, and
those of bituminous coal declined almost
6%, Imports of bituminous coal increased
1709, to 127,000 short tons in 1973 after
declining 64,000 short tons in 1972. Electric
atilities used almost 709, of bituminous
coal. The household and commercial sector
was the largest user of anthracite.

Natural Gas—The domestic supply of
natural gas in 1973 was 22,245 billion
cubic feet, almost 1%, less than in 1972.
Most supply components increased; the
major factor in the decline in supply was
the addition of 442 billion cubic feet to
stocks. Domestic production increased less
than 19, exports decreased 1%, and im-
ports increased 1%. Demand for natural
gas declined in all consuming sectors ex-
cept the largest, the industrial sector, which
increased over 4%, in 1973. The total de-
mand for natural gas declined 1% in 1973.

Petroleum.—The domestic crude oil sup-
ply increased 6% to 4,537 million barrels
in 1978. Domestic production declined
almost 3%,; exports more than tripled, but
remained negligible; and imports increased
almost 469, to 1,184 million barrels in spite
of the Arab oil embargo. The domestic
supply of refined petroleum products in-
creased 5% to 6,298 million barrels. De-
mand for petroleum increased 5%, to 5,578
million barrels. Transportation accounted
for almost 53%, of total domestic product
demand.

Nudear Energy.—In 1973 nuclear energy
consumption was almost 549% greater than
in 1972. In terms of Btu’s it increased from
just under 1% of total energy consumption
in 1972 to 129 of the total in 1973. Re-
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search continued to be devoted to increas-
ing the energy output from nuclear sources.

Hydropower.—Consumption of hydro-
power during 1973 was slightly less than
in 1972. It provided less than 4% of the
total energy consumption in the United
States,

Other Energy.—The search for new
sources of energy included the investigation
of those sources which are only theoretical
at this time, and others which will be sig-
nificant only in the long term. Some of the

types of energy being investigated were geo-
thermal, oil shale, solar, wind, tidal, and
biological (from organic wastes). Geother-
mal resources have received attention as a
possible major source of energy. Geother-
mal resources are being developed rapidly,
but the emphasis has been placed on de-
veloping known fields. Full development
of geothermal energy will come only with
the discovery of new fields and the tech-
nology they require.

EMPLOYMENT AND PRODUCTIVITY

Employment.—Employment in selected
mineral industries increased during 1973,
with total mining employment increasing
over 4%,. Employment in most sectors of
the mining industries increased except that
in other coal, and crude petroleum and
natural gas fields each of which declined
about 3%. Bituminous coal mining employ-
ment increased at a rate exceeding 109,
and oil and gas field services employment
increased at a rate of almost 6.

Minerals manufacturing employment in-
Creased 49, to 868,500 during 1972, Al
categories except total fuels and petroleum
refining increased. Petroleum refining repre-
sents 78% of total fuels employment.

Hours and Earnings.—The hourly earn-
ings in the mining sector continued to trend
upward in 1973 with a 12.7% increase
over 1972 earnings, a rate significantly
higher than those of recent years. Weekly
earnings increased 9.8% to $198.39 at an
average of 44 hours per week. The highest
hourly earnings in the mining sector were
paid in the bituminous coal category, which
increased by 40 cents to $5.74. The petro-
leum industry Paid $4.69 per hour, slightly
lower than the average for all mining.
Hourly earnings for all metal mining in-
creased almost 6.5%, to $4.76, which is
slightly more than the average for all min-
ing, while average hours were slightly less
than that for all mining. Hourly earnings
for copper mining increased 5.69, to $4.88;
for iron ore mining they increased 3.39,
to $4.65. Average weekly hours for both
copper and iron ore mining were close to
the average for all meta] mining. The non-
metallic mining and quarrying category
paid the lowest hourly wages in the min.
ing sector and also had the longest work-
week with $4.18 and $47.] hours, respec-

tively.

Average weekly earnings in the manu-
facturing sector were $224.92, ang average
hourly earnings were $541, a 39-cent in-
crease from the 1972 rate, The nonfuel
manufacturing categories increased in
weekly earnings by more than 99, with
the cement industry paying the most per
week ($233.20), but the blast furnaces, and
steel and rolling mills had the highest
hourly earnings at $5.56. The fertilizer in-
dustry had the lowest weekly earnings
($156.66) and also the lowest hourly earn-
ings. Average weekly earnings in the non.
ferrous smelting and refining industry in-
creased 9.6%, and the hourly wage rate
was $4.81.

Wages and Salaries—In 1973 total wages
and salaries for all industries increased sub-
stantially. The 10.3%, increase was one per-
centage point above the 1972 increase. In
the mining sector total wages and salaries
also increased substantially but not as much
as in 1972. The increase in manufacturing
wages and salaries, which matched the in-
crease in all industries in 1972, exceeded
that for all industries in 1973. Average
yearly earnings per full-time employee for
all industries increased 5.8%, not as great
as the 6.8%, increase of 1979, In both min-
ing and the manufacturing sectors, earn-
ings increased more than those of all in-
dustries but were below the increases re-
corded in 1972.

Labor Turnover Rates.—The accession
rate (hires and rehires) increased in 7 of
the 10 selected mineral industries surveyed
in 1973. The largest increase was in the
Copper ore category with seven employees
being hired per thousand. The manufactur-
ing, metal mining, and petroleum industries
also increased their accession rate by four
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employees per thousand. The categories
showing a decline in accession rates were
the blast furnaces, steel and rolling mills,
iron ores, and coal mining. The employee
separation rate declined or remained the
same in most of the selected mineral indus-
tries. Of the three categories showing in-
creased separation rates, copper ores led
with an increase of seven employees per
thousand, followed by manufacturing, and
petroleum refining and related industries.
The layoff rate decreased in 1973 for all
of the selected mineral industries except
petroleum refining and related industries,
which remained the same as in 1972.
Productivity.—Changes in labor produc-
tivity for selected mineral industries were
mixed during 1972 (latest data available)

according to the labor productivity indexes
for selected minerals. Although the index
for copper ore mined per employee and
per production worker man-hour increased,
the index per production worker declined
slightly. The indexes of recoverable copper
metal mined per employee, production
worker, and production worker man-hour
all declined during 1972. The indexes for
crude iron ore mined and usable iron ore
mined all increased significantly, as did
those for refined petroleum. For bituminous
coal and lignite the indexes showed small
but mixed changes. The index of output
per employee increased slightly and those
for output per production worker and
production worker man-hour showed small
declines.

PRICES AND COSTS

Index of Average Unit Mine Value.—The
index of average unit mine value and the
index of implicit unit mine value, discussed
below, give similar results but are de-
veloped by different methods. A detailed
discussion of these indexes can be found in
Bureau of Mines Information Circular
82752 The total index of average unit mine
value (1967=100) increased over 129, to
136.3 during 1973, following the rise in
prices in the general economy. The index
for ferrous metals increased at more than
a third of the rate of increase of the total
index, and the average for nonferrous
metals increased more strongly than the
rate of the total index. The base metals
index grew at slightly less than the rate
of increase for all nonferrous metals, but
the index for monetary metals grew by
more than 609, and that for other non-
ferrous grew only slightly. Nonmetals in-
creased at less than half the rate of increase
in the total index. The construction index
grew slightly more slowly than the index
for all nonmetals, and the chemical, and
other nonmetal indexes both grew at a
faster rate. The fuels index grew more
strongly than the total index. Coal in-
creased at a slower rate and crude oil and
natural gas grew at a faster rate than the
total index.

Index of Implicit Unit Value.—The index
of implicit unit value (1967—=100) increased
over 129, to 136.2 during 1973, reflecting
the inflation of the economy as a whole.
The index for ferrous metals increased at

less than a third of the overall rate. The
average for nonferrous increased at a greater
rate than the overall index. Base metals re-
flected this growth, but the monetary metals
index grew more than 509 and that for
other nonferrous metals grew only slightly.
Nonmetals increased at less than half the
rate of increase for the overall index. The
construction index grew slightly more
slowly than the index for all nonmetals,
and the chemical and other nonmetal in-
dexes grew at a slightly faster rate. The
fuels section increased almost as much as
the overall index; within this group, coal
grew less than the overall index, and crude
oil and natural gas increased more strongly
than the overall index.

Prices.—The wholesale price index for all
commodities other than farm and food in-
creased 7.7%, during 1973. The index for
all commodities, which include farm and
food, increased at a rate of 13.89,, almost
twice the rate of increase of the nonfarm
index. The price indexes for various se-
lected metals, minerals, and fuels either in-
creased or remained unchanged. The index
for metals and metal products increased
7.5%. Within this group the increases
ranged from 2.39, for semifinished steel
products to 54.49, for iron and steel scrap.
Most other metal indexes increased moder-
ately, with the exception of the nonferrous
scrap index, which increased 44.29,; the
primary metal refinery shapes, 20.3%,; and

3 Johnson, E. E. Index Numbers for the Min-
eral Industries. BuMines IC 8275, 1965, 86 pp.
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nonferrous metals, 15.5%,. Prices of non-
metallic mineral products increased 3.3%,.
Price changes in this group ranged from
no change in phosphates and phosphate
rock to a 6.5%, increase in potassium sul-
fate. The price index for fuels and related
products and power increased 22.7. Changes
in this group ranged from a 649, increase
in the electric power index to a 3$9.09,
increase in the refined petroleum products
price index. The coal price index increased
12.5%, and the crude petroleum index in-
creased 10.79%,.

~ Prices of most mineral energy resources
increased substantially during 1973. The
price of bituminous coal at merchant coke
ovens increased almost 129,. Anthracite
prices increased at a slower rate. The
prices of petroleum and petroleum products
all increased except for No. 6 residual fuel
oil, maximum 19, sulfur, at Philadelphia,
which declined almost 5%,. The price of
crude petroleum increased almost 15%,. The
average dealers’ price for gasoline increased
10%. The average price for all gulf ports
bunker C residual fuel oil increased 679,
The price of No. 2 distillate fuel oil at
Philadelphia increased 149%,, which is small
when compared to the 1049, increase in its
price at all gulf ports. The average price of
natural gas at the well increased 169%,, but
at the point of consumption it increased
7%

The average cost of electrical energy in
1972 (latest data available) increased 0.1
cent to 1.8 cents per kilowatt-hour. Both
residential market and commerdal and in-
dustrial market costs increased 0.1 cent per
kilowatt-hour, the former to 2.3 cents per
kilowatt-hour and the latter to 1.5 cents per
kilowatt-hour. Costs in all but two geo-
graphic areas increased. The exceptions
were the East and West South-Central re-
gions in which residential costs increased
but the overall cost remained constant.
Alaska and Hawaii remained the highest
cost areas, and the East South-Central re-
gion remained the lowest cost area.

INCOME AND

National Income Generated.—In 1973 na-
tional income originating in all industries
was $1,066 billion, a 12.69, increase over
1972. The mining industries income in-
creased at a rate slightly above that for all
industries to $9.4 billion. The rate of in-
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Principal Metal Mining Expenses—The
index of principal metal mining expenses
(1967=100) showed the same pattern of
increasing prices that was prevalent for
the economy as a whole during 1973. The
total index increased at a slightly higher
rate than it did during 1972. The supply
component increased at exactly the same
rate as the total index, and the electrical
energy and labor components increased at
lower rates than the total index. The fuel
components of the index increased almost
23%,, which is more than three times the
rate of-increase of the total index.

Costs—The 1973 index of relative labor
costs and productivity generally reflected
the inflationary aspects of the economy. For
iron ore the index of labor cost per dollar
of product was down significantly. This re-
flected the large increase in the index of
value of product per man-period as the
index of labor costs per unit of output de-
clined slightly. For copper ore, while the
index of labor costs per dollar of product
declined slightly, both the index of value of
product per man-period and the index of
labor costs per unit of output increased
significantly. In bituminous coal the index
of labor costs per dollar of product in-
creased slightly, and both the index of value
of product per man-period and the index
of labor costs per unit of output increased
significantly. The indexes for petroleum for
1971 (latest data available) showed labor
costs per dollar of product remaining un-
changed, and the value of product per
man-period and labor costs per unit of
output both increasing.

The 1973 price indexes for mining con-
struction and material handling machinery
and equipment (1967=100) all showed in-
creases over the equivalent 1972 index. The
index for portable air compressors, which is
the only index that declined in 1972, in-
creased the least in 1973, 1.69%,. The index
for scrapers and graders increased the most,

9.49%,.

INVESTMENT

crease for metal mining income was almost
double the rate for all industries. It reached
the level of $1.2 billion. Income in coal min-
ing increased to $2.4 billion, an 8% ad-
vance. The rate of increase in income for
the crude petroleum and natural gas indus-
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tries was just above the overall rate. It
increased to $4.0 billion. Income originating
in the mining and quarrying of nonmetallic
minerals increased 15.8%, to $1.8 billion. In-
come originating in the manufacturing sec-
tor increased 13.49, to $287.2 billion. The
figure for the chemical and allied products
industries increased 13.7%, to $21.0 billion.
The petroleum refining and related indus-
tries and the stone, clay, and glass products
industries both had 14.3%, increases in in-
come, to $9.4 billion nad $9.9 billion respec-
tively. Income originating in the primary
metals industries increased 19.4% to $22.0
billion.

Profits and Dividends.—The average an-
nual profit rate on shareholders’ equity in
all manufacturing industries increased dur-
ing 1973 to 12.8%. Profit rates for all the
selected mineral manufacturing industries
increased significantly, and all but two in-
dustries (stone, clay, and glass products,
and chemicals and zllied products) increased
at a greater rate than that for all manu-
facturing. One of these, chemicals and
allied products, was the only mineral manu-
facturing industry with a greater average
profit rate than that for all manufacturing.
Profit rates in the primary metals indus-
tries, which were the lowest among the se-
lected mineral manufacturing industries, in-
creased more than 689%. Within this in-
dustry, the rates for primary iron and steel
increased 58%, and those for primary non-
ferrous metals increased 83%. Profit rates
in petroleum refining and related indus-
tries increased 33% to a rate of return of
11.6%.

Total dividends for primary metals in-
creased in the same pattern as the profit
rate, with primary nonferrous metals divi-
dends increasing 46.8%, to $543 million and
dividends in the primary iron and steel
industry increasing 21.3% to $559 million.
Dividends for the stone; clay, and glass
products, and for the chemicals and allied
products industries increased at a slower
rate than that for all manufacturing, which
was 10.3%. Dividends in the petroleum re-
fining and related industries were the
largest among the selected mineral indus-
tries at almost $3.5 billion, a 3.8%, increase
over the previous year. Total dividends for
all manufacturing in 1973 were almost
$17.8 billion.

The total number of industrial and com-
mercial failures in 1973 declined for the

third consecutive year, although their cur-
rent liabilities increased substantially. The
total number of failures was 9,345, and the
value of their liabilities reached almost $2.3
billion. There were 32 mining failures re-
ported in 1973, 12 less than the figure for
1972, although current liabilities doubled
from 1972 to the 1973 value of $23.9 mil-
lion. In the manufacturing sector the num-
ber of failures declined in 1973, as did the
current liabilities.

New Plant and Equipment.—New plant
and equipment expenditures by mining and
selected mineral manufacturing industries
increased substantially in 1972. The figure
for mining firms increased 14.0% to $2.76
billion; that for all manufacturing firms in-
creased 21.29, to $38 billion. Expenditures
increased for all of the selected mineral
manufacturing firms. Primary nonferrous
metals expenditures increased 42.4%, the
largest increase; the smallest increase was
a 8.09% increase in the expenditures of the
petroleum and coal products industries.

Estimates of plant and equipment expen-
ditures of foreign affiliates of U.S. com-
panies in mining and smelting were revised
back to 1966. Details may be found on page
19 of the December 1973 Survey of Current
Business. Expenditures in mining and smelt-
ing increased 1%, in 1973 to $1,261 million.
Expenditures in Canada and Europe de-
clined substantially, 269, for the former
and 409, for the latter. Latin American ex-
penditures increased over 7%, and those
for all other areas increased almost 53%
to $537 million. Expenditures in petroleum
increased almost 16%, to $6,180 million. All
reporting areas except Latin America
showed gains. The manufacturing sector
showed gains in expenditures of almost 9%,
to a value of $7,743, with increases in all
geographic areas.

Issues of Mining Securities.—Estimated
gross proceeds of new securities offered by
extractive industries totaled $1,073 million
in 1978, compared with $2,010 million in
1972. Common stock accounted for 77.5%
of the proceeds, preferred stock for 0.9%,
and bonds for 21.6%.

Foreign Investment—In 1972 direct pri-
vate investment by U.S. companies abroad
increased 9%, to $94.0 billion (latest data
available). The increase in the petroleum
sector was also 9%; therefore, as a percent
of the total, investments in the petroleum
sector remained unchar.ged. The developed
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oountries received $14.2 billion of the
petroleum industry investment, while the
developing countries received $9.9 billion.
The book value of Canadian petroleum af-
filiates gained $162 million, compared with
$327 million in 1972. The value of invest-
ments in European petroleum industries in-
creased $800 million to $7.0 billion, the
highest of all categories. Investment in
Europe for all U.S. industries also increased.
The Latin American countries’ share of
U.S. investment at the end of 1972 was
$16.6 billion, compared with $15.8 billion
in the beginning of the year. Investment
for all industries was the lowest in the
Middle East. Japan received the lowest in-
vestment in the petroleum sector, $796 mil-
lion.
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U.S. direct investments in foreign mining
increased $411 million to $7.13 billion dur-
ing 1972 (latest data available). Net capital
outflows declined to $411 million. Rein-
vested earnings increased from $26 million
in 1971 to $34 million in 1972. The de-
veloped countries again accounted for more
than 60%, of U.S. direct investments,

The value of foreign direct investments
in the United States as a whole and in
the U.S. petroleum sector continued to in-
crease through 1972 (latest data available).
Total foreign direct investments increased
5% to $14.4 billion, and in the petroleum
sector the figure increased 4% to $3.2 bil-
lion,

TRANSPORTATION

The total quantity of selected minerals
and mineral energy products transported
by rail and water in the United States in-
creased in 1972 (latest data available) but
not at a rate as great as that for all com-
modities. Rail transportation of mineral
products increased 2.2%, and water trans.
portation increased 3.1%,. More metals and
minerals except fuels were transported by
rail than water; however, for mineral energy
resources and related products, the reverse
was true. Total mineral products ac-
counted for 56.2%, of all commodities trans-
ported by rail and 83.49, of all commodities
transported by water.

The quantity of metals and minerals ex-
cept fuels transported by rail decreased by
L1% to 3965 million short tons, Iron
ore and concentrates, iron and steel ingot,
plates, rods, bars, tubing and other primary
products, sand and gravel, crushed and
broken stone, and phosphate rock were the
largest users of rail transport in volume
terms. Rail transport of most ferrous metals
declined during 1972, and that of most non-
ferrous metals and nonmetals increased.

The quantity of metals and minerals ex-
cept fuels transported by water increased
25% during 1972. Iron ore and concen-

RESEARCH

Total expenditures for research and de-
velopment activities for all industries were
$19.5 billion during 1972 (latest data avail-

trates and sand, gravel, and stone con-
tinued to be the two largest commodities
transported by water in volume terms.

Mineral energy resources transported by
rail increased 5.5% to 418 million short
tons during 1972. Shipments of bituminous
coal and lignite accounted for almost 899,
of the total selected mineral energy re-
sources and related products transported by
rail.

The total volume of selected mineral
energy resources and related products trans-
ported by water increased 3.49, to 577 mil-
lion short tons during 1972 Coal, crude
petroleum, and residual fuel oil accounted
for almost 629, of this total,

A total of 951,200 miles of gas pipeline
existed in 1972 (latest data available), a
1.9% increase above that of 1971. Total
petroleum pipeline mileage in 1971 (latest
data available) as reported previously was
219,000 miles. The total petroleum pipeline
mileage reported was distributed among the
following: Crude and gathering systems in
field operations, 33%; large size crude
trunklines, 34%; and petroleum product
pipelines that extend from refineries to ex-
traction terminals, 339.

ACTIVITIES

able). This was an increase of 6% over the
$184 billion expended during 1971. Com-
pany expenditures increased almost 5%, to
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$11.2 billion, and expenditures by the Gov-
ernment increased almost 8%, to $8.3 bil-
lion. Research and development in petro-
leum refining and extraction continued to
dedline, reaching $475 million during 1972.
The great bulk of these expenditures was
financed by private funds. Research and
development expenditures in the chemical
and allied products industries increased to
$1.9 billion in 1972. Most of these expen-
ditures also were privately financed.

Bureau of Mines—Research activities of
the Bureau were directed toward facilitating
the efficient use of our natural mineral
and fuel resources so as to insure adequate
mineral supplies without objectionable en-
vironmental, social, and occupational ef-
fects. Bureau research concentrated on the
following areas: Mining, metallurgy, re-
source recovery and pollution abatement,
coal, petroleum, oil shale, economics, health
and safety, explosives, and helium.

Bureau of Mines funding obligations for
mining and mineral research and develop-
ment were $77.50 million during fiscal year
1973, 9.3%, more than for fiscal year 1972.
Funds for applied research increased to
$34.6 million, 44.6%, of the total. Funds for
basic research fell to $6.8 million, 8.9% of
the total, and funds for development in-
creased to $36.1 million, 46.5%, of the total.
Obligations for fiscal year 1974 were esti-
mated to increase more than 16% to $90.1
million. Most of this increase was in funds
for applied research. Bureau of Mines obli-
gations for total research were $41.5 mil-
lion for fiscal year 1973, a 2%, increase
above that of 1972. Funds for engineering
sciences were $30.5 million; the figure for
physical sciences declined almost $1.3 mil-
lion to $9.3 million, the figure for mathe-
matical sciences was almost $0.6 million,
and the figure for environmental sciences in-
creased to $1.1 million. Bureau of Mines
funding obligations for total research for
fiscal year 1974 were increased more than
25%, to $52.0 million. Funds for engineering
sciences were estimated to increase almost
259, and those for physical sciences about
159,; those for mathematical and environ-
mental sciences were estimated to almost
double. Highlights of the accomplishments
of Bureau research programs, including
work in progress, are as follows:

Mining —Bureau research investigations
in the area of ground control have suc-
cessfully tested, under actual mine condi-

tions, both direct-wired and radio frequency
models of a gage to monitor deflections of
the mine roof. These gages provide early
warning of roof sag and sound an alarm
when critical deformation is reached. A
titanium rock bolt load cell was developed
and field tested at four mines in conjunc-
tion with other research projects. Several in-
quiries were received from mines wishing to
obtain the cells for their own use. An
instrument manufacturer has begun pre-
liminary arrangements to obtain a license
to produce the cells commercially.

A study to correlate strength of labora-
tory and in situ oil shale pillars was con-
ducted as a first step in developing design
criteria for underground room-and-pillar
mining of oil shale. The conclusions drawn
thus far were (1) high-angle joints can
severely decrease in situ pillar strength and
(2) the strength of jointed oil shale pillars
can be determined accurately from labora-
tory strength tests on model pillars contain-
ing joints oriented as in its in situ counter-
part.

One of the most promising techniques
for mine stabilization is to consolidate the
backfill. Laboratory tests using largescale
model stopes demonstrated the feasibility
of consolidating mill run tailings by elec
trokinetics. The technique has an attrac-
tion to the operator in that the entire tail-
ings output of the mill can be con-
structively used underground. Conventional
backfill practice requires desliming and dis-
posal of the slime fraction in surface ponds
or dams. Increasingly stringent regulations
for surface disposal make underground
utilization of the tailings an attractive alter-
native.

A mine test of a flexible tunnel liner was
completed. An 8-foot-diameter corrugated
aluminum liner was installed with a 2-foot
thickness of sand backpacking in ex-
tremely heavy ground at the Burgin mine
(Utah). After 11 months, the drift is still
open and usable. In contrast, a section of
the same drift supported by yieldable steel
arches was rehabilitated, but the steel
arches have now failed a second time and
that section of the drift has been aban-
doned.

An elastic-plastic, finite element amalysis
showing that a hydraulic backfill can effec-
tively decrease stope closure and reduce
pillar stress has been verified by field meas-
urements in operating stopes. This better
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quality, higher modulus fill could permit
removal of greater quantities of ore from
the pillar area before a pillar rock-burst
situation develops.

A preliminary experiment on the use of
chemical explosives in vertical blast holes
to fracture ground for in situ leaching of
a shallow copper oxide ore body was suc-
cessfully completed. The fractures were
qualitatively judged adequate from the
standpoint of creating permeability for
leaching fluids. The encouraging results of
this experiment have led to a cooperative
agreement for further work at an operating
mine in Arizona.

A study to determine the economics of
using a large-diameter (12- to 24-inch) void
hole in'a burn cut and determine the in-
fluence of void hole diameter on fragmenta-
tion efficiency, depth of round pulled, and
placement of the muckpile was begun. The
first series of experiments were conducted
in an underground copper mine and util-
ized a specially designed horizontal rotary
drill to bore 1214-inch-diameter holes, Sev-
eral holes of this diameter were bored to
a depth of 14 feet, and adjacent blastholes
were fired to determine the correct burden
and spacing. Using these results, a 50 foot-
long, 1214-inch hole was then bored and
a 10- by 20-foot heading driven for this
distance with excellent results in terms of
blast efficiency and size distribution and
placement of the muckpile. An advance of
“pull” of 18 feet per blast round was
achieved, which is approximately double the
average advance previously attained in this
mine using V-cuts.

High-pressure water jet cutting tests were
made in conglomerate copper rock blocks
over a broad range of pressures, standoff
distances, and traverse speeds. Tests were
conducted over a pressure range from 10,000
to 30,000 pounds per square inch. Under
optimum conditions, depths of cut exceed-
ing 34 inch were obtained. Supplementary
tests have shown that total energy require-
ments can be substantially reduced when
mechanical action is used to augment the
action of the water jets.

To eliminate problems of past mining
activities, research efforts contained on sub-
sidence control, controlling coal mine fires
and burning coal refuse banks, utilizing
coal mine refuse, and stabilizing and vege-
tating areas damaged by various types of
past coal mining and Processing activities.

During the year four underground and/or
outcrop coal mine fires on public and pri-
vate lands were controlled, resulting in the
conservation and protection of about 15
million tons of coal reserves.

Metallurgy.—The general objective of the
metallurgy program was to provide,
through research and development, the
scientific and technical information neces-
sary to encourage and stimulate the non-
fuel minerals industry to make advance-
ments in technology. During the year, in-
dustry frequently acknowledged its utiliza-
tion of many of the Bureau’s past research
accomplishments in areas of metallic and
nonmetallic minerals recovery as well as
the production of improved metals, alloys,
and ceramics.

The Bureau’s program to demonstrate
and evaluate processes for recovery of
alumina from domestic nonbauxitic re-
sources made excellent progress during the
year. The first phase of the program, a
miniplant for nitric acid leaching, was
designed, installed, and successfully oper-
ated. Started in August 1973, the facility
was capable of treating 60 pounds of cal-
cined clay per hour. Representatives from
industry attended the first full-scale demon-
stration of the miniplant in which the
validity of the general flowsheet, and the
chemistry of the process was shown. Invi-
tations were also extended to the aluminum
industry to participate in a 8-year program
on a cost-sharing basis in order to accelerate
the effort. To date, eight companies have
indicated a willingness to enter the pro-
gram starting in July 1974. Following the
nitric acid evaluation, further evaluations
are planned on hydrochloric acid, sulfurous
acid, and lime-soda sinter processes. A sig-
nificant new development in this program
was the discovery that aluminum nitrate
can be converted to the oxide using a
fused-salt bath. The high heat transfer ef-
ficiency of the bath over proposed fluid bed
schemes offers a significant energy and
economic advantage as well as the means
for effective recovery of reusable nitric
acid.

Because of a pending worldwide short-
age of rutile, considerable attention was
given to developing methods for using
domestic ilmenite to make feed material
suitable for pigment-grade titania and ti-
tanium. The Bureau demonstrated a
method to treat domestic ilmenite, includ-
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ing massive rock-type ores, using smelting
and mineral synthesis techniques to yield
high purity rutile. This method was ap-
plied successfully to both Idaho (33%
TiO,) and New York (45% TiOy) ilmenites,
to obtain 969, TiO, material, comparable
to natural rutile in size, bulk density,
purity, and response to chlorination. In
another process, carbiding of calcium ti-
tanates and ilmenites after removal of iron
was successfully achieved by adding lime
and carbon to low-iron slags at elevated
temperatures. The furnace product con-
tained up to 70% Ti, 24% Fe, 24% G,
and 0.7% SiO,, which can be successfully
converted to titanium tetrachloride with
over 95% of the titanium in the feed con-
verted to high purity titanium tetrachlor-
ide. Smelting with soda ash, in another
process, demonstrated significant cost sav-
ings performance improvements, compared
with using sodium borate as the flux.

The U.S. imports 909, of the ore needed
to produce primary nickel. Research was
started on developing the technology
needed to utilize submarginal laterite de-
posits near the California-Oregon border
and the nickel-copper deposits in Minne-
sota. The laterite process involved (1) car-
bon monoxide reduction, (2) multiple-stage
oxidizing leach of reduced material, (3) ex-
traction of nickel from solution, (4) extrac-
tion of cobalt from the raffinate, (5) mag-
nesium removal by ion exchange, (6) re
cycling the solution back to the leach step,
(7) stripping nickel from the solvent, and
(8) electrolytic recovery of nickel. Recover-
ies from a laterite containing 1% nickel
and 029, cobalt were 90% of the nickel
and 839 of the cobalt, and no contaminat-
ing effluents were produced.

In fundamental flotation studies on ga-
lena, significant results were achieved in
demonstrating the influence of surface oxi-
dation products on electrochemical be-
havior. Results agreed with an earlier
Bureau theory on the mechanism by which
oxygen increases the flotability of sulfides
using xanthate collectors, and the import-
ance of semiconductor properties.

In continued research on gold and silver
recovery, an improved cell for electrowin-
ning gold from carbon strip solution was
developed which promised notable im-
provements in convenience, cleanout time,
and current continuity. Industry has ex-
pressed interest in using the Bureau cell,

and adoption appears probable in the near
future. In recent research, the carbon-in-
pulp process was applied to silver ores, by
moderately increasing the number of ad-
sorption stages. Another promising low-cost
carbon adsorption process was developed
for recovering silver from mill tailings, in
which 959, of the silver was selectively
precipitated with sodium sulfide and re-
moved by filtration. The effluent was
passed through an activated-carbon column
to collect the gold and residual silver, fol-
lowed by newly developed alcohol-stripping
techniques. An aqueous alkaline cyanide
solution and methyl alcohol at ambient
temperature, followed by elution with
methyl alcohol distillate, stripped  essen-
tially all metals from the carbon. As a re-
sult of earlier research, pilot studies were
initiated by a major gold producer for the
recovery of gold from carbonaceous ore
using the Bureau’s electro-oxidation tech-
nique.

Because large reserves of native copper
ores are too costly to mine and process by
conventional methods, an in-place leaching
method using ammonijum carbonate was de-
veloped. In early leaching tests on 2%
copper conglomerate ore with a 12-inch
maximum rock size, about 57% of the
copper was extracted in 60 days. In other
Bureau research on copper heap leaching
practices, major improvements in the re-
covery of copper and byproduct metals such
as molybdenum, gold, and silver from some
sulfide mine strip wastes were shown to be
possible, by floating off the fines and using
only the coarse rock. As much as 35% of
the copper, 38% of the molybdenum, and
199, of the silver were recovered from the
fines, while an additional 33% of the cop-
per was recovered by leaching the coarse
fraction. A total copper recovery of 68%
was achieved, as compared to only 47%
from leaching the ore, as received.

Considerable energy could be conserved
and products improved if refractory-lined
electric furnaces were used in place of
water-wall cupolas for producing mineral
wool from slags. A series of evaluation tests
were conducted by the Bureau which dem-
onstrated the superior performance of the
high-alumina and basic refractories in resist-
ing the molten slags. A demonstration test
in a large electric arc furnace is being
planned.

A new dicalcium silicate foundry mold
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material suitable for both brass and steel
castings was developed. This refractory ma-
terial has the capability of self-decrepita-
tion on cooling, permitting easy removal of
the casting, and can also be reused. The
mold material is produced by reacting
CaCO; and SiO, at 1,400° C to form the
gamma phase dicalcium silicate which
changes in volume on cooling, causing the
decrepitation. The beta phase portion of
the material provides for its hydraulic
setting capability in being made into a
mold. More extensive foundry tests are
planned.

Resource Recovery and Pollution Abate-
ment—The Bureau continued laboratory
and pilot plant work to develop the citrate
process for removing sulfur dioxide from
Waste gas. Construction was completed on
phase 1 of the Bureau’s citrate pilot plant
at the Bunker Hill Co. lead smelter in Kel-
logg, Idaho. The citrate process is also
being tested on stack gas from a coal-fired
Steam-generating station at the Pfizer, Inc.,
Vigo chemical plant, Terre Haute, Ind.

Extracting fertilizer from Florida phos-
phate minerals produces a slime, difficult
to dewater, and requiring extensive holding
ponds for storage. The Bureau’s research,
in cooperation with the Florida Phosphate
Council, resulted in better characteriza-
tion of the slime; data needed to develop
an economical dewatering process. The
amount of attapulgite in the slimes was
highly variable and found to be a major
factor in preventing easy dewatering. An
anionic polyacrylamide was found to be an
effective flocculating agent and is being
investigated. Additions of tailing sand or
use of sand as filter bed media also helped
the dewatering. Another settling technique
being developed moves screens slowly down-
ward through vertical columns of slime,
oompacting the solids and collecting clear
supernatant water above the screen.

Red muds from the Bayer alumina ex-
traction process also pose a severe mineral
waste disposal problem because of dewater-
ing difficulties due to the extreme fineness
of the suspended particles. In static settling
tests, muds only changed from 149, to 209,
solids in 48 hours; pH had no effect. In
oconsolidation tests using vertical wick-
drains, 349 solids resulted in 72 hours. The
amount of liquid recovered was propor-
tional to the number of drains, and the rate
was dependent on the distance between

drains. High-pressure filtration produced
a 70%, solids filter cake, compared to 509,
for low-pressure filtration.

Several techniques for purifying waste
waters from mineral- and metal-processing
operations were developed. Methods for
controlling troublesome calcic scale in-
cluded an ion-exchange system for remov-
ing calcium sulfate and the use of trace
quantities of chemical agents for prevent-
ing scale formation. Another ion-exchange
technique used an inexpensive, naturally
occurring zeolite for sorbing ammonia from
Waste water. Lignite was found to be an
inexpensive scavenger for traces of mercury
and cadmium remaining in waste water
after conventional lime treatment. Selenium
was precipitated from waste water using
cither metallic iron or zinc precipitants;
testing on a larger scale is planned at a
zinc refinery.

The Bureau’s raw refuse pilot plant fa-
cility was significantly improved during the
past year. High-quality glass was recovered
from putrescibles by a multistep froth
flotation process. High-quality aluminum
Wwas recovered from the glass by screening.
Mixed heavy nonferrous metals were ac-
cumulated at the bottom of the jig bed.
Reshredding and washing of the magnetic
product, mostly tin cans, was simplified to
prepare this material for detinning. In ad-
dition, combustible products obtained from
the pilot plant were evaluated as poten-
tial fuel. On the average, refuse as received
produced 5,000 Btu per pound and total
combustibles, as recovered, produced 6,200
Btu per pound. A suitable method for re-
oovery of aluminum from the secondary air
classifier heavy product is being developed.
Electrostatic separation showed consider-
able promise, producing concentrates of
80% to 85% aluminum with recoveries as
high as 98¢, High-frequency induction-
repulsion also appeared promising with
recoveries of up to 90 Bureau-developed
technology will be used extensively in con-
structing a new facility at Berlin, Conn,,
for the Connecticut Resource Recovery
Authority.

The Bureau’s incinerator residue recovery
pilot plant was operated in support of the
demonstration plant to be built at Lowell,
Mass., by Raytheon Service Co.

Bureau junk automobile research has
produced a new improved incinerator de-
signed for smokeless burning. The proto-
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type is capable of burning 10 flattened or
6.5 unflattened cars per hour. Currently, 26
similar junk auto incinerators are planned,
under construction, or in operation. A much
larger incinerator was built, based on
Bureau design and capable of handling 1
railroad car or 20 scrap autos at a time.
Equipment was also designed for separat-
ing the nonmagnetic reject of junk auto
shredders into polyurethane foam, plastic,
and metal concentrates. Further separation
is possible to recover reusable materials.

The feasibility of preheating beds of fer-
rous scrap using exhaust gas from a basic
oxygen furnace (BOF) was demonstrated.
Using this technique, the 28% ocold scrap
maximum contained in the normal BOF
metallic charge oould be increased to 40%
with heated scrap, a significant increase.
This method recovers up to 50% of the
energy contained in the offgases.

A new technique was developed for treat-
ing aluminum dross that eliminates the
need for salt fluxes. Recoveries up to 100%
of available metallic aluminum were ob-
tained from samples held in an inert gas
atmosphere at 740° C. This technique sig-
nificantly reduces air contamination, elimi-
nates slag formation, and yields aluminum
recoveries equal to or greater than those
obtained with salt fluxes. In addition, a hy-
drometallurgical process was developed for
treating high-salt aluminum slags to recover
fluxing salt, aluminum metal, and alum-
inum oxide. The process appears econ-
omically adapted to -commercial applica-
tion. A small demonstration plant will be
operated for treating 50 to 100 pounds of
slag per hour.

Other significant research was concemned
with recovering metals and sands from
foundry operations, silicon carbide from
granite sawing, and metals from flue dust,
mill scale, and industrial sludges.

Coal—Coal research undertaken by the
Bureau showed increased emphasis on the
conversion of coal to low-ash, low-sulfur
fuels through either gasification or lique-
faction. At the same time continued effort
was expended to improve the quality of the
environment.

Work on the SYNTHANE pilot plant has
progressed significantly. This Bureau-de-
veloped process gasifies any kind of coal
with oxygen and steam to produce substi-
tute natural gas. Following completion of
pilot plant construction, operation should

provide data essential to demonstrate the
commercial feasibility of the process.

Favorable results were obtained in con-
verting high-sulfur coal to low-sulfur oil by
the SYNTHOIL process. In this process,
coal slurried in recycle oil is propelled by
rapid, turbulent flow of hydrogen through
a fixed bed catalytic reactor at 840° F
(450° C) at pressures up to 4,000 pounds
per square inch. Using a cobalt molybdate
catalyst, about 959, of the coal is trans-
formed into an oil that is fluid at room
temperature and is suitable for boiler plant
fuel. Design of an 8-ton-per-day pilot plant
is underway. In addition, a feasibility
study of the process was completed by an
outside engineering firm.

In coal-hydrogasification research, a pre-
liminary test in the 10-pound-per-hour HY-
DRANE process developed unit (PDU) re-
sulted in smooth operation of the first stage
for 114 hours. This was followed by a sec-
ond 114-hour run in the integrated first and
second stages, during which test the mov-
ingbed second stage operated at 1,290° F
(700° C) and 1,035 pounds per square inch
with a product gas containing 35% meth-
ane.

Research during the year on the Bureau’s
COSTEAM process showed that ash re-
covered from easily liquefied coals can ef-
fectively catalyze the liquefaction of more
refractory (difficult to liquefy) coals.

During the year the final report on the
design to be used in construction of the
wood-to-oil pilot plant was completed. This
pilot plant is to be erected at the Albany
Metallurgy Research Center, and will be
capable of converting 3 tons per day of
wood chips to about 6 barrels of low-
sulfur fuel oil.

In combustion research during the year,
the combustion characteristics were de-
termined for low-volatile (5%) chars pre-
pared from Illinois and Utah coals. When
the chars were fed to the 500 pound-per-
hour pulverized-fuelfired furnace at am-
bient temperature, supplemental fuel equi-
valent to 159, of the total thermal input
was required to maintain stable flames.
Preheating the primary air-char stream
to 450°-500° F eliminated the supplemental
fuel requirement.

In related coal combustion studies, con-
struction was continued on the three-stage
combustor, designed to produce low-ash,
high-temperature gas suitable for use in
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open-cycle MHD power generation. This
combustor could also be used as a source
of low-Btu gas for firing boilers.

Testing of the stirred-fixed bed gas pro-
ducer continued during the year, employ-
ing both caking and noncaking coals, again
illustrating the versatility of this equip-
ment. Preliminary results showed that when
limestone chips were added to the coal
feed, about one-half of the coal sulfur,
which otherwise would appear as H,S in
the product gas, could be retained in the
ash in the bed.

Treatment of dried lignite with oil was
found to reduce reactivity of very-low-mois-
ture lignite more effectively than similar
treatment of lignite dried to a midmoisture
content. The deactivation of dried low-
rank coals to permit safe shipment and
storage is a major objective in upgrading
low-rank coals by drying. Such results may
help establish commercial feasibility of the
process,

Bureau research in coal preparation has
resulted in the development of a two-stage
pyrite flotation process, which in laboratory
tests removed up to 909, of the pyrite con-
tained in a Lower Freeport bed coal. Re-
cently, the Bureau entered into a coopera-
tive research program with a coal com-
pany to study the applicability of this
process to a high-sulfur coal now being dis-
carded as waste. Meanwhile, the two-stage
pyrite flotation process is also being con-
sidered by a major steel company for com-
mercial application to sulfur removal from
Pittsburgh-bed coal.

Petroleum.—In what is planned to be a
series of cooperative projects for increasing
the production of domestic petroleum and
natural gas, the Cities Service Oil Co. has
signed a contract with the Bureau of Mines
to perform a field demonstration of a micel-
lar-polymer recovery method. Cities Service
has chosen as the test site the Kl Dorado
field, Butler County, in south-central Kan-
sas. The field is typical of a depleted water-
flood project that still contains oil that is
unrecoverable by present technology. It is
expected that nearly a year will be required
to drill the pattern wells and prepare the
field for the injection of the micellar
fluids, and completion of the demonstra-
tion will take about 5 years.

A contract has been negotiated with the
Sohio Petroleum Co. and others for use in
in situ oil recovery field tests on 10 acres

within a 820-acre tract they own in the
Northwest Asphalt Ridge tar sand deposit.

Detailed characterization studies were in-
itiated with the receipt of a sample of
Utah Syncrude. This coal-derived oil, pro-
duced by the pyrolysis of Utah A-seam coal
in the Coal-Oil-Energy Development
(COED) process development wunit at
Princeton, N.J., has been hydrotreated to
make a synthetic crude oil. This is the
first in a series of samples to be analyzed
in cooperation with the Office of Coal. Re-
search. The compositional data to be pro-
vided by the Bureau will be used to evalu-
ate the oils in terms of ease of proces-
sing into quality fuels and to select the
most appropriate plant operating condi-
tions to produce such oils.

The Committee on Data for Science
and Technology (CODATAY) of the Inter-
national Council of Scientific Unions
(ICSU) recently issued a set of CODATA
Recommended Key Values for Thermody-
namics of 22 chemical species. The values
are based on selections made at the US.
National Bureau of Standards and the Insti-
tute for High Temperatures of the Aca-
demy of Sciences, U.S.S.R. Enthalpy-of-for-
mation data provided by the Bureau of
Mines were used in selecting the enthalpies
of formation values for 6 of the 22 species.

In studies aimed toward developing an
understanding of asphalt-aggregate adhe-
sion, sulfoxides have been identified and
quantitatively measured in the strongly
adsorbed material found at the asphalt-ag-
gregate interface. Sulfoxides are readily
formed during the preparation of hot-plant
road mixes from the sulfur compounds
normally present in petroleum. They ac-
count for up to 259 of the strongly ad-
sorbed materials and may be important ‘to
the water stability of the asphalt-aggregate
bond. Moisture-induced damage in asphalt
pavements is a major cause of road failure
in many parts of the country.

Information Tecently has been released
from both Government and industry sources
showing that fuel economy of late-model
autos has been reduced sharply in chang-
ing engines to control emissions. With
fuel supply in deficit, the question is now
asked—*“Would economy be improved if
emission controls were deactivated?” Al-
though the Bureau has neither proposed
nor endorsed such a course of action, its
technical staff recognized a need for rele-
vant data. To that end, fuel economy data
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were obtained on seven late-model cars, each
tested both in standard configuration and
with simple modifications that deactivated
some emission controls. Results showed an
average 99, gain in fuel economy. As ex-
pected, taken overall, emissions were in-
creased—hydrocarbon up an average 30%;
oxides-of-nitrogen, about 100%. Carbon
monoxide emissions were relatively un-
changed. It should be noted, however, that
these percentage increases were from a
low base and that at the higher values the
emissions levels were, on the average, far
below levels that were typical of precontrol
autos. Detailed information on the test pro-
cedures and the results have been placed
in an open file report.

Particulate matter in the atmosphere can
be a health hazard depending upon its
composition, particle size, and other as yet
poorly defined characteristics. In under-
ground mines, diesel engines are a source
of such airborne solids. Because of the pos-
sible health effects, the Bureau’s experi-
mental program on diesel exhausts included
study of exhaust particulate. Results of
experiments completed recently indicated
that the mass loading of particulates in the
exhaust from typical “clean” diesels may be
as great as 100 times the allowable level in
the working atmosphere. While ventilation
air must be supplied to ensure adequate
dilution of other toxic components in the
exhaust, the amount required to purge the
atmosphere of particulates may be even
greater and thereby constitute an additional
cost burden. In addition to the particulate
matter, sulfuric acid droplets may be
formed from the sulfur contained in the
fuel. Results to date show that H,SO0, levels
are very low except in the case where en-
gines have been outfitted with oxidation
catalysts. In this latter case, levels of sul-
fate have been found to be as great as 100
times the tolerable level. The sulfates are
measured as an integral part of any par-
ticulate study. .

The Higgins-Leighton waterflood predic-
tion mathematical model and associated
computer programs have been used exten-
sively by industry since its publication by
the Bureau several years ago. Using the
model, an oil operator can select the operat-
ing conditions that will recover the highest
possible percentage of the oil in the ground
to meet the Nation’s energy requirements.
The model can also reveal inadequacies in
the existing reservoir data.

Experimental work was recently com-
pleted on a study to determine how am-
bient temperature influences automotive
emissions. Results showed that, in general,
unburned hydrocarbon and carbon mon-
oxide emissions were lowest when operating
a vehicde within the 70°-80° F range.
Amounts of those materials in the exhaust
tended to increase with either lower or
higher temperatures. The inference to be
drawn is that measurements of emissions
that are at the “normal” ambient test con-
ditions may not provide a true measure of
the emissions problem under real-world
conditions. The data will provide a basis
for judging (1) the need to adjust emissions
estimates for existing ambient temperature,
(2) the need for certification testing at more
than one temperature, and (3) the need
for some degree of control on the tempera-
ture-related degradation of emission under
control system performance.

0il Shale—The oil shales of the Western
United States represent one of the largest
accumulations of hydrocarbon reserves in
the world. Efforts have been undertaken to
promote the development of these reserves.
A new project was initiated on managing
wastes and pollutants. The first problem
to be undertaken—a study of the migration
of fluids in connection with in situ oil
shale processing—will utilize the in situ
project already underway near Rock
Springs, Wyo. An additional site in the
northern Green River Basin was chosen at
which underground water conditions will
be established prior to any processing
activity. Automatic data processing  tech-
niques are to be used to gather, store,
process, and disseminate the mass of data
required for a statistically sound project
design.

Work continued at the Rock Springs site
in preparation for an in situ combustion ex-
periment at moderate depth. The zone to
be retorted is being prepared by detonation
of explosives injected into horizontal frac-
tures created by hydraulic facturing, in con-
trast to a previous experiment at similar
depth in which explosives were detonated
in boreholes to establish the fracture sys-
tem. A significant advance in fracturing
research was obtained during the current
site preparation by the creation of a system
of three horizontal fractures separated by

4 Eccleston, B. H. Emission Controls and Fuel

Economy of Seven 1973 Vehicles. BuMines Open
File Report, Feb. 15, 1974, 12 pages.
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intervals of only about ten feet of shale at
depths of 146 to 172 feet.

Experimentation in laboratory and pilot-
size retorts simulating in situ conditions
was continued to determine effects of op-
erating variables, A series of six runs was
completed in a 10-ton retort to study scale-
up factors, using operating conditions
duplicating previous runs in a 150-ton re-
tort, and a new series was begun involving
the addition of steam to the retort atmos-
phere. A small pressure retort was used to
study effects of simulated overburden pres-
sures in an inert atmosphere (nitrogen), and
a report was prepared describing the effects
on oil yield and quality. A similar series of
experiments was begun using hydrogen as
the retorting atmosphere. Preliminary re-
sults indicated that oil yields are higher
than in the experiments with nitrogen.

Major contributions were made to the
Department of the Interior Prototype Oil
Shale Leasing Program, both through as-
sistance in preparation of the Final En-
vironmental Impact Statement and through
rapid and timely assay of additional core
samples from lease tracts and other sites
in Colorado, Utah, and Wyoming. A re-
port was published describing for the first
time the oil shales in the Washakie Basin
of Wyoming which includes two of the
tracts offered for lease.’ In addition to the
Washakie Basin report, other reports on
properties of oil shales relevant to their
processing included one on shales at the
Bureau's site near Green River, Wyo., one
on the oil shales in Uintah County, Utah,
one on the occurrence of aragonite in oil
shale, one on a technique to estimate
nahcolite and dawsonite from oil-yield
data, and one on the thermal properties of
two of the important oil shale minerals,
dolomite and shortite,

Work directly concerned with oil shale
processing resulted in a report on the kine-
tics of oil shale pyrolysis and three papers
on shale oil processing. These papers
covered the subjects of production of a
shale oil Syncrude, characterization of this
Syncrude, and catalytic denitrification of a
shale gas oil.

Bench-scale research was conducted on
gasification of shale oil or oil shale as an
alternative or supplementary method of ob-
taining fuel values from oil shale by in situ
processing. A series of single-stage hydro-
gasification experiments with in situ crude
shale oil was completed, new equipment

for two-stage hydrogasification was in-
stalled, and experiments were begun. Initial
experiments obtained higher gas yields than
with  single-stage hydrogasification, and
showed that over 97 weight-percent of the
crude shale oil can be converted to gas
with a high methane content. .

Major progress was made under a lease
agreement for an industry-sponsored proj-
ect to develop and demonstrate a new
aboveground retort design at the Bureau’s
Anvil Points facility in Colorado, The
operating company, Development Engineer-
ing, Inc., took over the facility and com-
pleted construction of a pilot-size retort on
which shakedown operations were begun
with promising results. Installation of a
semi-works-scale retort also neared comple-
tion.

Economic Analysis.—The Bureau’s econ-
omic research program concentrated on
analysis of the economic situation within
the minerals sector as well as on how the
mineral industries affect and are affected by
conditions prevalent in the national and
international economies. This research was
designed to determine and interpret with
accuracy the current situation so as to pro-
vide decisionmakers with adequate back-
ground material for their deliberations, The
economic analysis program attempted to
pinpoint pertinent data, and to develop the
general methodology needed for such
analysis. Major long-term research projects
undertaken included the study and fore-
casting of demand, supply, and productiv-
ity; projections of economic data; financial
analysis; mineral taxation; waste recycling;
index numbers; input-output analysis; meas-
ures of economic activities stimulated by
mineral industries; and the study and re-
porting of weekly price changes. Short-term
projects, responding to the need to deal
with rapidly changing economic conditions,
were also a major part of the Bureau’s
economic research program. During 1973,
short-term projects undertaken included oil
shale leasing, alternatives for natural gas,
a short-term energy forecasting model, an
environmental impact statement on sur-
face mining of coal, the impact of the
Arab oil embargo on U.S. petroleum re-
fineries, the impact of deficits of coal sup-
plies on the U.S. economy, a solid waste

S Trudell, Lawrence G., Henry W. Roehler,
and John Ward Smith. Geology of Eocene Rocks
and Oil Yields of Green River Oil shales on
Part of Kinney Rim, Washakie Basin, Wyoming.
BuMines RI 7775, 1973, 151 pp.
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management model for Spain, international
mineral resources, minerals futures markets,
projections of demand for stone and sand
and gravel, energy’s contribution to GNP,
the value of primary minerals, and the im-
pact of increased cost of gasoline on the
demand for minerals.

Health and Safety.—Major efforts have
been continued by the Bureau toward im-
proving and securing the health and safety
of miners. A portion of the research is sum-
marized below.

The Bureau’s pumpable roof bolt was
field tested at the White Pine copper mine
in Michigan. Because of the White Pine
success, a contract was awarded for large-
scale field demonstrations of the pumpable
bolt. Under this contract a prototype pump-
able roof-bolt machine was constructed,
which would provide for remote-automatic
installation of the bolts and incorporate the
latest safety features developed under other
program areas. Pumpable bolts will then
be extensively tested in direct comparison
to conventional bolting systems in at least
two operating coal mines.

The Bureau’s shortwall mining demon-
stration was initiated with the signing of
a cooperative agreement with a coal opera-
tor and subsequent purchase of a shortwall
roof support system. The props were de-
livered and installed, panels laid, and min-
ing begun. The coal operator is to supply
all of the remaining equipment. A rock
mechanics study has been initiated to pro-
vide data from this demonstration which
will aid other operators in determining the
applicability of shortwall mining to their
individual situations.

A comprehensive study of the behavior
of the rock mass above an operating long-
wall was initiated. Fieldwork was con-
ducted in cooperation with an operating
coal company over a longwall mine in West
Virginia. The data will be used to help
operators and to further the understanding
of subsidence.

Efforts to develop ooatings to replace
urethane foams for coal mines continued. A
variety of sealants previously applied in the
Ireland mine, Moundsville, W. Va., have
been evaluated for their durability and ef-
fectiveness under severe conditions. Of the
sealants tested, urethane foams (applied as
a basis for comparison) and vermiculite ce-
ment sealants showed the least evidence
of a sloughing or deterioration. More re-
cently, about 15,000 square feet of roof and

rib were coated with a magnesium oxsul-
fate sealant. Laboratory testing of this in-
combustible sealant indicated that it may
be capable of replacing urethane foams in
many instances. Field testing at the Ireland
mine is designed to provide performance
data for comparison with that of the seal-
ants previously tested.

Techniques to strengthen rock in ad-
vance of mining by polymeric grouting
were tested at a coal mine in West Virginia.
Core sampling after mining had advanced
showed that the polymeric material was
completely cured, and that cracks as fine as
1 mil had been successfully bonded. The
test showed that a friable coal mine roof
can be successfully bonded into a more
competent structure.

An evaluation determined that six brands
of currently available wearable audiodo-
simeters met required response and overall
accuracy Tequirements. A prototype time-
resolved dosimeter, an instrument which
records noise exposure as a function of
time, was built and gave results that agreed
well with data from a concurrent noise
survey in a ooal mine.

Tests of a trace gas technique that was
developed for observing the course of
ventilation air in metal and nonmetal mines
showed it to be an excellent method for
evaluating recirculation and the transit
times of air and determining flow volumes
and velocities, air exchange rates, and
auxiliary fan effects in large airways with
velocities too low for standard methods.

Four ignition suppression devices were
being tested on continuous miners that are
producing coal in gassy mines in West Vir-
ginia. The success of this effort will be
evaluated after each of these machines has
mined at least 20,000 tons of coal. Techni-
ques have been developed for the construc-
tion of airtight and watertight seals from
the surface through boreholes into the
mine where out-of-control mine fires can-
not be fought directly. The system was
proved by the sealing of various passage-
ways including a massive four-way inter-
section in a mine in West Virginia.

Work was completed on a contract to
select the type of large mobile mining
equipment most prone to fire, and to de-
velop and demonstrate a fire sensing and
control system for this equipment. The
fire control system was successfully field-
tested at two mines, each with adverse hot
and ocold temperatures, on a 100-ton-capa-



22 MINERALS YEARBOOK, 1973

city ore truck. Fires set in the engine com-
partment and brake grid areas were auto-
matically sensed and suppressed. Safety and
management personnel at these mines were
very interested in this piece of hardware,
because it offered protection to the truck
driver and protected a very expensive piece
of equipment.

Meaningful progress toward acquisition
of a multientry fire and explosion under-
ground test facility was made during the
year. The conventional mining system por-
tion of the Inherently Safe Mining Systems
(ISMS) demonstration phase was being ocon-
ducted in a new single-section mine in Ken-
tucky. Negotiations to acquire this site on
a long-term basis, for fire and explosion re-
search subsequent to the ISMS work, were
in progress at yearend.

Preliminary results indicated that direct
§as measurement on exploration cores can
be used to estimate coalbed gas content and
approximately predict methane emissions
from a prospective mine. Monitoring of the
vertical boreholes that have been drilled
far in advance of mining has shown that
dewatering of the coal is the key to suc-
cessful degasification.

Respirable dust research was rapidly
shifting to underground evaluation and
demonstration. Dust suppression by water
infusion was studied in three separate coal
mines. In one of the sections significant
respirable dust reduction was obtained, and
the mining company has decided to modify
a longwall section for routine application
of the infusion procedure as part of the
mining cycle. The remaining two com-
panies have incorporated infusion into
their dust control plans. An air curtain
Tespiratory protective device that is part
of the miner’s hat was designed, developed,
tested, and fabricated. Underground tests
are to be conducted. A Stanford Research
Institute optical particle counter developed
under contract was evaluated in the labora-
tory. It has a linear response in the range
of 1 to 40 milligrams per cubic meter and
is easily reproducible and very reliable for
relative measurements of dust concentra-
tions. A new rapid infrared technique for
the evaluation of alpha quartz in an indi-
vidual field sample was developed. Com-
parison of this new technique with exist-
ing infrared and X-ray techniques showed
positive correlation.

Two self-contained personal breathing ap-

paratus have been developed to replace the
currently used self-rescuers which are inef-
fective in atmospheres containing more
than 114% carbon monoxide and less than
169 oxygen. One apparatus has a 10-
minute oxygen supply and the other a 1-
hour supply. Both will protect the miner
regardless of the toxic gases in the mine
air. Both units have been tested and ap-
proved by the National Institute for Occu-
pational Safety and Health.

Two improved communications methods
for rescue teams have been developed to
replace the heavy sound-powered telephone
system which includes a handset and reel of
wire. One method is a versatile, lightweight
radio (walkie-talkie) that uses an un-
attached small-diameter wire between the
radios for an antenna. The other method
consists of a hand-free conduction micro-
phone and ear speaker mounted on the
rescuer’s hardhat and a relatively light-
weight attached wire between the fresh-air
base and the rescue team.

Prototype electromagnetic hardware for
locating trapped miners within 40 feet has
been developed and tested successfully at
four mines in West Virginia and Pennsyl-
vania having overburdens as thick as 900
feet. The system consists of a miniature
transmitter packaged inside the miner’s aap
lamp battery and operates from a small
amount of excess energy in the battery.
The signal is transmitted through the
earth from a loop of wire connected to the
transmitter and is detected by equipment
carried on the ground surface or suspended
from a helicopter.

Equipment and procedures were being
developed to warn of unsafe conditions
caused by high levels of CO, CO,, and NO,
in diesel engine exhaust. Several types of
monitors were investigated for each gas.
Other efforts were directed specifically at
reducing the levels of toxic emissions from
diesel engines to the lowest levels Ppractical
without sacrificing engine performance.

Thirty-seven coating materials were tested
in the laboratory for their ability to stop
radon gas. Fifteen were successful in stop-
ping 50% or more of the radon emana-
tion from uranium ore specimens, and five
of the best were selected for field testing,
An instant working-level meter was de-
veloped by adapting and modifying an
existing prototype instrument. This im-
proved unit will sample, analyze, and
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indicate automatically the working level
exposure resulting from the three different
radon daughters and their ratios. The
Bureau of Mines Dakota Experimental
Uranium Mine near Grants, N. Mex., was
used extensively for underground evalua-
tion of laboratory-developed control tech-
nology and advanced instrumentation. A
new experimental mine, located in Uravan,
Colo., was leased following expiration of
the Dakota mine contract. The new mine
is being prepared for extensive use in
1974.

The toxic gases and vapors that may re-
sult from mine fires can present a major
hazard to miners. A large number of brat-
tice cloths, conveyor beltings, and hydrau-
lic fluids have been approved in the past
on the basis that they are fire retardant;
however, their potential for toxic gas gen-
eration through decomposition has not
been determined. Investigations were under-
taken to determine and quantitatively
analyze the toxic products produced upon
thermal decomposition or combustion of
these thermally unstable materials. Four-
teen different items have been investigated
using three different thermal test methods
to determine the toxic compounds formed
on a weight per weight basis, including
gases and vapors.

A mine monitoring system has been de-
veloped, installed, and operated in a West
Virginia coal mine. The system monitors
a variety of environmental parameters at
the intake and return of an air split. The
data are telemetered to the surface, then
sent via a leased telephone line to a re-
mote computer where they are accumulated
and analyzed. Results to date indicate that
the monitoring system is suitable for use
in underground mine environments and
can be used to predict problems in the
mine. Based upon experience from this and
other mine monitoning systems that have
been developed and are under evaluation, a
new minijaturized mine monitoring and tele-
metry system has been developed by the
Bureau. The system monitors four para-
meters (methane, ventilation, carbon mon-
oxide, and temperature) and oomputes
temperature rate of rise. The underground
monitor station is housed in an enclosure
approximately the size of a loud-speaker
telephone and displays the results of the
monitored parameters underground as well

as telemetering this information to a small
surface console.

A “Call Alert” system has been developed
which consists of small pocket-sized re-
ceivers worn by roving miners that can be
selectively activated from remote locations
underground and on the surface. This sys-
tem can be used to alert a specific indivi-
dual that he is wanted on the loud-speaker
telephone. The system is simple and inex-
pensive and requires only a small modifica-
tion to the existing mine telephone circuit.

First generation mine lighting systems
using circularly polarized, high-pressure so-
dium lamps were evaluated in high coal in
an operating mine. The portable area sys-
tem in both conventional and continuous
miner sections and the machine-mounted
system achieved the desired level of il-
lumination in accordance with existing
proposed standards, had very low main-
tenance, and in general were acceptable to
mining personnel.

Efforts were continued to develop and
test the feasibility of using protective can-
opies on low-coal electric face equipment.
Adjustable canopies have been designed,
fabricated, and installed on two shuttle
cars, a cutter, a drill loader, and a roof
bolter. Installation was made in two mines.
The preliminary results appeared promis-
ing. Research continued to investigate the
feasibility of using remote, semiautomatic
or automatic controls on mining machines
used in the face area and on shuttle cars.
Various facets of these systems have been
successfully demonstrated.

A contract was let in fiscal year 1972 to
determine the adequacy of available circuit
breakers for use on 300- to 600-volt direct
current (v.d.c) circuits. The existence of
“molded case breakers” suitable for in-
terrupting 300- and 600-v.d.c. service in
underground coal mines has been demon-
strated. Permissible quick-opening electrical
enclosures with a builtin feature to lock
and check the access cover have been de-
veloped. This new design will provide more
expeditious access to components inside ex-
plosion-proof boxes for maintenance and
inspection and still maintain the essential
explosion-proof provisions of these boxes.

An automated prototype peristaltic con-
veyor was developed, and a number of coal
slurry tests were made. The conveyor con-
sists of air-actuated rubber valves connected
in series. A slurry of 14-inch by 0 ooal with
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a concentration of 55% by weight was suc-
cessfully conveyed; tests using larger coal
sizes and greater concentrations have been
unsuccessful to date. The peristaltic con-
veyor has potential for moving high-con-
centration slurries over short distances and
for injecting solids into a pressurized con-
tinuous hydraulic transportation pipeline.

The primary technology transfer effort in
1978 was the active dissemination of re-
search accomplishments through the mech-
anisms of Open Industry Briefings (OIB)
and topic seminars. The Bureau held six
Open Industry Briefings in conjunction
with various mining associations across the
United States. These briefings provided sta-
tus reports to the mining industry on
Bureau research programs such as methane
control, respirable dust, fire explosion pre-
vention, and others. Four seminars were
also held by the Bureau during 1973. Semi-
nars, unlike the OIB, dealt in much finer
detail with the specifics of the Bureau’s
research accomplishments, including the en-
gineering details of applying technologies
of oil and gas well plugging, methane con-
trol, instrumentation for mine design, mine
communications, and ground control aspects
of coal mine design. These meetings, at-
tended by representatives from the mining
and associated industries, have in fact pro-
vided impetus for adoption of Bureau-de-
veloped research accomplishments. An ad-
ditional effort of this type was the tech-
nology transfer exhibit at the 1973 coal
show at which a large number of Bureau-
developed devices were displayed. The first
of a new publication series, Technology
News, was also being prepared for distri-
bution throughout the industry. The series
will offer concise, definitive, application-
oriented statements of accomplishments that
have resulted from the research program
and will provide timely information to
potential technology users.

Explosives and Explosions.—The techni-
cal feasibility of the major objective of the
explosive identification program was ac-
complished by successfully extracting a
seven-element code from phosphor grains
surviving detonations. However, raw phos-
pher grains were found to sensitize some
explosives; suitable grain coatings are cur-
rently being explored to eliminate this
effect.

Various sensitivity tests were conducted
on a large number of different blasting
agents used in metal and nonmetal min-

Lo

.ing. Ammonjum nitrate-fuel oil (AN-FO)

mixtures using four types of Canadian AN
were found to exhibit unusually high sen-
sitivities; the most sensitive mix had a 509,
initiation velocity (Vs) of 640 meters per
second and was cap sensitive.

The feasibility of formulating a water-
based explosive without the use of flaked
aluminum or explosive sensitizers was dem-
onstrated.

Seven experimental detonators with dif-
ferent casing material were evaluated for
incendivity in 8%, natural gas-air. The least
incendive material was nickel-clad steel,
which was found to be slightly less incen-
dive than copper and could serve as a
substitute in times of copper scarcity.

In research on hazardous materials, the
effort to improve the drop weight, static
spark, and friction sensitivity tests was con-
tinued. It was found that primary explo-
sives like lead azide could be initiated with
the same spark stimulus in an N, atmos-
phere as in air, while substances like
powdered tetryl which appear to deflagrate
could not be initiated in an N, atmosphere
at spark energies several orders of magni-
tude higher than that observed in air trials.
Laser ignition of explosives was also
demonstrated.

Quantitative luminosity measurements on
the light generated by water-based permis-
sible explosives established that they gener-
ate a larger amount of visible radiation
than conventional permissible explosives;
however, this is not reflected in an in-
crease in their relative incendivities in
natural gas-coal dust-air mixtures. An em-
pirical ignition probability model which
related explosive chemical composition and
relative incendivity was developed during
extensive computer studies of incendivity
test results.

Helium.—The Bureau of Mines has over
the years maintained at least a minimum
research effort in the areas of helium pro-
duction and analytical methods and tech-
niques relating to helium in natural gas
and the impurities in the purified helium.
During 1973, laboratory work continued in
this vein with the development of a highly
sensitive analytical procedure which ac
curately detects the helium-3 content in
helium-4 in the parts-per-billion range.

In conjunction with this development,
the Bureau completed a laboratory project
which lowers the helium-3 cocutent of
helium-4 from the normal level of about
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250 parts per billion to below 20 parts per
billion. This special helium-4 has applica-
tion in the developing field of helium-
cooled nuclear reactors. Heliura-3 molecules

_circulating around a reactor core, along

with the normal helium-4, are bombarded

with neutrons. As a result, radioactive tri-
tium is formed. When the helium-3 is re-
moved from helium-4, the potentially
troublesome radioactive source is removed.
Helium-4 leaves no such radioactive
product.

LEGISLATION AND GOVERNMENT PROGRAMS

Significant Federal activities in the min-
erals sector included special actions to
fight inflation and to meet the energy crisis
as well as continuing programs dealing with
the environment, water, public land, na-
tional stockpile, and tariffs.

Actions taken under the Economic Stabil-
ization Act of 1971 included shifting from
phase 2 (which was in effect during all of
1972) to phase 3 in January 1973. Phase 3
was intended to be a step toward the even-
tual end of price controls. It involved the
self-administration of a modified version of
the general standards of phase 2. Prenotifi-
cation for price increases was modified and
eliminated for wage increases. Fewer firms
were required to report, and rents were ad-
ded to the phase 2 exemptions to the price
standards. The rate of inflation during the
first 5 months of 1973 remained disap-
pointingly high, with few signs that it
would slow later in the year. On June 13
the President announced a new 60-day
freeze to be followed by phase 4. Phase 4
combined some aspects of both phase 2 and
phase 3 although in some cases it was
stricter than phase 2. Phase 4 remained in
effect for the remainder of 1973. Inflation
continued to be a major problem during
1973 in spite of the price controls.

During 1973 the United States was faced
with an energy crisis. Shortages of petro-
leum late in the year following the decision
by several Arab nations to cut back crude
oil production and to curtail shipments
to the United States impelled the Federal
Government to attempt to conserve and al-
locate energy supplies to insure the avail-
ability of fuels for critical uses. A long-
range outcome of the energy crisis was
“Project Independence” which was designed
to ensure an expansion of domestic energy
production so that the economy would no
longer face disruption or the threat of dis-
ruption from sudden curtailment of vital
energy supplies.

Legislation affecting the mineral sector
and approved during the first session of the
93d Congress covered such areas as energy,

the environment, water, public lands, the
national stockpile, and duties. Energy was
the concern of a number of laws. P.L. 93—
159 gave the President the authority to deal
with the energy shortages. Two other laws
dealt with energy conservation. P.L. 93182
put the country on daylight saving time
year-round. P.L. 93-239, which was passed
during 1973 but not signed by the Presi-
dent until early 1974, established a maxi-
mum 55-mph national speed limit. P.L.
93-88 amended the Euratom Cooperation
Act to increase the amount of contained
uranium 235 which the U.S. Atomic Energy
Comnmission is authorized to transfer to the
European Atomic Energy Community. Sev-
eral laws concerning the environment were
Passed. A number supplied funding to con-
tinuing environmental programs; others
were concerned with international environ-
mental agreements. P.L. 93-207 extended
and expanded the Federal Water Pollution
Control Act. Other measures of interest to
the minerals sector included laws for dis-
posing of the zinc, copper, silicon carbide,
molybdenum, and aluminum in the na-
tional stockpiles, and laws which extended
the suspension of duties on certain copper,
certain kinds of metal scrap, and man-
ganese ore. A listing of mineral related
Federal legislation signed into law during
1978 follows:

Public Law (P.L.) Description Signed
Energy:
P.L. 93-88.—To increase enriched Aug. 14

uranium ceiling under
Euratom Cooperation

ct.

P.L. 93-159.—Proposing more precise Nov. 27
and definite authority
for the President to
deal with emergency
shortages of petroleum
products.

P.L. 93-182.—Providing for use of
daylight saving time on
a year-round basis until
April 1975.

Environmental quality:

P.L. 93-14.—Authorizing funds for Apr. 95
the administration of
the Solid Waste Dis-
posal Act for fiscal
year 1974,

Dec. 15



26 MINERALS YEARBOOK, 1973

Public Law (P.L.) Description Signed  public Law (P.L.) Description Signed
L. 93-220.—Authorizing disposal of Dec. 28
Environmental quality—Continued P.L. 93-220. 0

P.L. 93-15.—Authorizing funds for Apr. 9 aluminuz f{rollln the na-
the administration of d ttlona stockpile.
the Clean Air Act for Tariffs and duties: . o June 30, July 30
fiscal year 1974. P.L. 93~ 77.—1 xt4enﬂxlng o June . y

P.L. 93-35.—Authorizing funds for May 18 d97 e s;ltsagens10n o
the Office of Environ- uty on certain copper.
ment Quality for fiscal P.L. 93-78.—Extending to June 30, July 30
years 1974 and 1975. 1975, exiting suspen-

P.L.93-119.—Implementing the 1969 Oct. 4 iwl:l:f fd“ty o0 certain
and 1971 amendments inds of metal scrap.

%o the International P.L. 93-99.—Extending until July 1, Aug. 16
Convention for the Pre- 197’, the fe):llsit;.lng sus-

vention of the Pollution pension of duly on

of the Sea by oil. Miscellaneous : manganese ore.

P 03188 P o ,‘,f‘s,;he Dec. 15 0T 93183 Naming_the Geological Dec. 15
United Nations envir- Survey National Center
onmental program. under construction in

P.L. 93-201.—Proposing removal of Dec. 27 «g g"n’wv"l" 8;, then
certain restrictions on Fe?!en nl Besllega owe.
the transportation of T uilding.”
dry bulk commodities

Water resources‘fy water carriers. The acquisition cost of strategic materials

P.L. 93-51.—Authorizing funds for July 1 in Government inventories totaled $5.2 bil-
"';1;‘; si‘ﬁ"ﬁo}v&tﬁ fon- lion with a market value of $7.4 billion as
fiscal year 1974. of December 31, 1973. Materials in these

P.L. 93“207'_2,‘:;{":’3%‘1Fgg:‘;’:zlwzl’:‘ Dec. 28 Government inventories with a market
Amendments. value of $6.5 billion, which is 8389, of the

Public lands: N total market value on hand, were con-

P.L. 93-153.—To establish a Federal Nov. 16 . s s
policy granting rights- sidered in excess of stockpile needs. In
of-way across Federal calendar year 1973 the Government dis-

P.L. 93-184.—Broviding for the Dec. 15 Posed of §953 million worth of mineral
conveyance of certain commodities, a more than threefold in-
miners] rights in and crease from the 1972 figure.

National stock S;Jounty, N.C. Sales of aluminum had a value greater

ational stockpile: 112 .

P.L. 93-212.—Authorizing disposal of Dec. 28 than $400 million ar_ld comprised m?re thfm
z'i:nckf;*lom the national 409, of the total minerals sold. Major min-
stockpile. . . .

P.L. 93-214—Authorizing disposal of Dec. 28 €ral stockpile items sold during the year
cpppelr from the na- with a sales value of at least $50 million
::f;ﬁe,szféflﬁo:f&e. each included lead, magnesium, metallurgi-

P.L. 93-216.—Authorizing disposal of Dec. 28 cal manganese, fenro—high-carbon manganese,
gﬁgﬁaﬁagﬁ,‘ﬁ;ﬁ?‘ the tin, and zinc. Cobalt had a value greater

P.L. 93-219.—Authorizing disposal of Dec. 28  than $20 million, and magnesium sales were
molybdenum Jfrom the greater than $40 million.

WORLD REVIEW

World Economy.—International trade and
investment grew significantly during 1973 in
spite of the adverse effects of inflation,
wide fluctuations in exchange rates, large
capital flows, capacity limitations, crop
failures, and cutbacks in oil production by
major producers. The international mone-
tary system was maintained while allow-
ing governments to deal with their econ-
omic problems without disrupting interna-
tional trade and investment flows. The in-
ternational economic system was strength-
ened by mutual efforts to arrive at solu-
tions to common problems.

Inflation was the major problem facing
the world economy during 1973. There
were large increases in the prices of basic
foods and processed materials. Some meas-
ures taken by governments in response to
the inflation had the effect of shifting the
inflation to other countries, but in general
tensions created by such policies were eased.

Continuing economic growth was the
typical pattern for the developed countries.
Industrial production grew at a rate
greater than 109, for the countries of the
Organization for Economic Co-Operation

ot
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and Development, although those located
in Europe grew at a rate just over 8%,

World Production.—The United Nations
(UN) indexes of world mineral industry
production (1963—=100) for the extractive
industries increased 9 index points to 166
for 1973. The metal mining index in-
creased 8 points to 158, the coal index in-
creased 2 points to 104, and the crude
petroleum and natural gas index increased
12 points to 202. The mineral processing
industries indexes show a 17-point increase
to 182 for base metals, a 15-point increase
to 192 for the nonmetallic mineral prod-
ucts index, and a 26-point increase to 250
for the chemicals, petroleum and coal prod-
ucts index. Overall industrial production as
measured by the UN index rose 17 points
to 194 for 1973.

World Trade.—The value of world trade
reached $412.4 billion in 1972, almost 199,
greater than the value for 1971. The value
of mineral commodities exports for 1972
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was $83.4 billion, almost 149, greater than
the previous year. The value of metals ex-
ports increased 119, in 1972 after declining
5%, the previous year. Within this group,
all ores, concentrate and scrap exports in-
creased almost 79,, iron and steel exports
increased almost 139,, and mnonferrous
metals exports increased almost 12%,. Non-
metal exports were $2.9 billion, almost 149,
greater than they were in 1971. World
trade in mineral fuels reached $41.2 billion,
169, greater than it was in 1971.

World Prices.—Mineral commodity export
price indexes (1963—=100) increased in both
the metal ores sector and the fuels sector.
In 1973 metal ores increased by 27 index
points and fuels by 45 points, reaching 161
and 188, respectively. Total minerals prices
increased significantly in both developed
and developing areas. Nonferrous base
metal prices in developed areas inoreased
by 389, while those of the developing areas
increased by 57%.

Table 2.—Value of mineral production by group, 1967 constant dollars *

(Million dollars)
1969 1970 1971
Mineral group Pro- Ex- Im- Pro- Ex- Im- Pro- Ex- Im-
duction ports 2 ports 2duction ports3 ports 2 duction ports3 ports?
Metals and nonmetals
except fuels:
Nonmetals __________ 5,624 222 491 5,712 225 551 6,058 226 573
Metals oo 3,333 246 1,094 3,928 322 1,249 3,403 192 1,047
Total 8 _____________ 8,957 467 1,686 9,640 547 1,799 9,461 418 1,620
Mineral fuels _____. -~ 17,965 632 1,428 20,152 1,120 1,567 21,247 1,020 2,076
Grand total3 ______ 26,921 1,099 3,014 29,792 1,667 3,366 30,708 1,438 3,696
1972 1973
Production Exports 32 Imports 2 Production Exports2 Imports 2
Metals and nonmetals
except fuels: ’
Nonmetals - ___.__._ T 6,482 152 646 7,413 280 768
Metals __—___ r 3,642 r 247 988 4,362 253 1,080
Total s __ r 10,124 r 399 1,634 11,7756 533 1,849
Mineral fuels r 22,061 r1,108 2,856 25,012 1,155 4,720
Grand total3 _____ r 32,185 r1,508 4,490 36,788 1,688 6,569
T Revised. P Preliminary.
1 For details, see the ‘Statistical S y”’ chapter of this volume.
3 Essentially unprocessed mineral raw material.
3 Data may not add to totals shown b of independent rounding.
Table 2.—Value of mineral production by group, 1967 constant dollars?
(Million dollars)
Mineral group 1969 1970 1971 1972 1973 »
Metals and nonmetals except fuels:
N tals 5,498 5,635 5,646 5,762 6,250
Metals 2,965 3,052 2,742 2,861 3,074
Total 8,463 8,687 8,388 8,623 9,324
Mineral fuels 16,948 18,074 17,735 17,075 17,676
Grand total 25,411 26,661 26,123 25,698 27,000
P Preliminary.

1Value deflated by the index of implicit unit value.
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Table 3.—Indexes of the physical volume of mineral production, by group and subgroup*

(1967=100)
1969 1970 . 1971 ‘1972, 1978 °
METALS :

Ferrous __. - 110.9 109.3 96.9 98.4 116.0

Nonferrous :
Base 149.6 167.3 151.0 162.8 166.5
Monetary 115.5 123.9 r110.6 102.7 94.5
Other 111.0 119.5 115.5 112.6 114.8
Average 141.7 157.4 .143.0 151.1 153.6
Average, all metals _________________ 127.9 135.8 122.3 127.5 136.8

NONMETALS
Constructi 106.6 103.1 106.2 111.7 121.3
Chemical 101.4 103.1 101.9 108.7 112.0
.Other 107.3 109.1 105.5 112.2 122.7
Average 105.5 103.4 105.2 111.0 119.3
FUELS
Coal 100.9 108.3 98.9 105.9 105.1
Crude oil and natural gas __________________ 110.5 112.0 111.8 111.4 109.3
Average 109.1 111.7 109.7 111.2 109.3
Average, all minerals _______________ 110.1 112.1 109.9 112.7 114.2
P Preliminary. T Revised.

! Historical table of this series in Bureau of Mines Minerals Yearbook of 1971.

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

(1967=100)
1969 1970 1971 1972 1973 »
Mining :
Coal 101.1 105.7 99.8 104.2 103.6
Crude oil and natural gas:
Crude oil 104.8 109.4 108.3 107.3 104.5
Gas and gas liquids: Average! ____ 106.9 109.7 111.3 110.0 108.5
Average coal, oil, and gas ____________ 106.1 109.2 107.6 109.2 108.3
Metal 124.8 131.3 121.4 120.9 130.8
Stone and earth minerals ______________ 102.8 98.8 93.2 98.1 109.5
Average - 111.7 112.0 104.6 107.3 118.1
Average mining _____________________ 107.2 109.7 107.0 108.8 110.2
Industrial production:
Primary metals _______________________ 114.1 106.9 100.9 113.1 127.1
Iron and steel 113.0 105.3 96.6 107.1 121.6
Nonferrous metals and produets _______ 116.0 109.7 108.7 -123.9 139.7
Clay, glass, and stone products ________ 112.5 106.3 110.0 118.6 129.9
Average industrial production _______ 110.7 106.7 106.8 115.2 T 125.2

P Preliminary.
L Includes oil and gas drilling.

Source: Federal Reserve System. Federal Reserve Bulletin. V. 59, No. 12, December 1973, pp.
A60-61; Dec. 14, 1973 and Feb. 15, 1974.
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Table 7.—Shipments, net new orders, and yearend unfilled orders for selected mineral
processing industries

(Million dollars)
s Unfilled orders at
Shipments 1 Net new orders * end of period
Yea: o All All All

ear and month Primary Blast other Primary Blast other Primary Blast other
metals furnaces primary metals furnaces primary metals furnacesprimary
metals ? metals 2 metals *
1969 ——-oooe—e———__ 57,137 26,493 30,644 58,491 27,821 31,210 7,657 3,896 3,761
" 53242 25,032 28210 52,413 24,910 27,503 6,599 3,734 2,865
55,083 26,656 28,427 54,537 26,362 28,175 6,043 3,432 2,611
57,941 28,109 29,832 60,143 29,813 30,330 7,964 5,008 2,686
72,027 35,260 36,767 78,642 39,913 38,729 14,844 9,884 4,960
5,449 2,751 2,698 5,694 2,819 2,875 8,209 5,076 3,133
5,652 2,820 2,832 6,015 3,061 2,954 8,572 5,317 38,255
5,634 2,784 2,850 6,500 3,459 8,041 9,438 5,992 8,446
5,471 2,695 2,876 6,656 3,604 3,062 10,623 7,000 3,623
5,710 2,704 3,006 7,042 3,729 3,318 11,954 8,025 3,929
5,789 2,753 3,036 7,015 3,817 3,198 13,181 9,08 4,092
6,023 2,924 3,099 6,658 3,493 3,166 13,815 9,658 4,157
6,165 3,030 3,135 7,150 3,912 3,238 14,798 10,540 4,258
6,226 3,149 3,077 6,325 3,068 8,257 14,857 10,459 4,398
6,730 3,459 3,271 6,868 3,309 3,559 14,996 10,309 4,687
November .- 6,792 3,367 3,425 6,730 3,109 3,621 14,934 10,051 4,883
December .- 6,687 3,181 3,530 6,697 3,000 3,697 14,844 9,894 4,950

r Revised.

1 Monthly figures are seasonally

Source : U.S. Department of Commerce,
V. 51-54, No. 2, February 1971-74, pp. S-5,

Table 8.—Index of stocks of crude minerals
at mines or in hands of primary producers

at yearend
(1967=100)
Metals Metals
and Iron Other Non- Non-
Yearend non- Total " .. fer- fer- met-
me rous rous als!
als1
118 104 106 83 107 136
131 113 118 93 99 154
148 147 136 275 101 149
141 143 113 428 78 138
110 95 84 208 67 129

P Preliminary.
1 Excludes fuels.

adjusted and may not add to totals.
24A]] other primary metals” obtained by subtracting blast furnace

Office of Business Economics. Survey of Current Business.
§-6, S-7; v. b4, No. 6, June 1974, p. S-6.

from primary metals figures.

Table 9.—Index of stocks of mineral manu-
facturers, consumers, and dealers at yearend

(1967 =100)
Metgls Metals
an
B
Year- non- . n:f: %%:‘e_r Non-
end met- Total Iron fer- o = fer. met-
als YOUS yous rous als
1969 - 93 93 85 103 110 74 91
1970 ___ 106 106 93 113 126 93 101
1971 —__ 103 104 99 135 109 96 88
1972 ___ 95 95 88 135 101 87 94
19737 _ 8 85 79 99 92 79 91

» Preliminary.
1 Excludes fuels.
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Table 10.—Physical stocks of mineral energy resources and related products at yearend
(Producers’ stocks, unless otherwise indicated)

Fuels 1969 1970 1971 1972 1973 »

Coal and related products :
Bituminous coal and lignite !
short tons__ 80,482,000 92,275,000 89,985,000 115,372,000 99,022,000
Coke do____ 3,120,000 4,113,000 3,510,000 2,941,000 1,184,000
Petroleum and related products :
Carbon black _thousand pounds._ 208,020 296,087 296,028 237,695 320,325
Natural gasoline, plant
condensates, and isopentane

thousand barrels.__ 5,704 7,046 6,176 6,075 7,835

Crude petroleum and petroleum
products2 ______________ do____ 974,419 1,010,815 1,037,771 952,904 1,000,472
Crude petroleum ________ 265,227 276,367 259,648 246,395 242,478
Gasoline 217,392 214,348 223,771 217,149 209,395
Special naphthas ________ 6,292 6,193 5,384 5,232 4,514
Liquefied gases3 ___ 59,602 67,043 94,713 85,717 83,086
Distillate fuel oil _ 171,714 195,271 190,622 154,319 196,421
Residual fuel oil __ 58,395 53,994 59,681 55,216 53,480
Petroleum asphalt 16,753 15,779 21,202 21,636 15,024
Other products .________ do____ 179,044 181,820 182,750 167,240 196,074
Natural gas4 ____billion cubic feet__ 2,852 3,207 3,623 3,523 3,906

P Preliminary.

! Stocks at industrial, consumer, and retail yards and on upper lake docks.
2 Includes natural gas liquids.

3 Includes ethane.

4 American Gas Association.

Table 11.—Seasonally adjusted book value of product inventories for
selected mineral processing industries
(Million dollars)

Primary metals
End of year e Stone Sl st fur. -Ofher

or month nace and primary Total
products products steel mills metals 1
1969 : D ber r _ - 2,150 2,126 4,419 3,862 8,281
1970: D, ber * - 2,418 2,278 4,854 4,285 9,139
1971 : December * 2,367 2,362 4,913 4,306 9,219
1972: December r ______________"_ """ 2,300 2,463 5,268 4,390 9,658
1973:
Decemb e 2,653 2,791 4,645 4,669 9,314
January 2,262 2,468 5,161 4,414 9,575
2,280 2,446 5,043 4,440 9,483
2,268 2,495 4,915 4,450 9,365
2,345 2,477 4,925 4,500 9,425
2,321 2,624 4,940 4,485 9,425
2,335 2,593 4,830 4,561 9,391
2,412 2,669 4,869 4,583 9,452
2,388 2,679 4,820 4,526 9,346
2,391 2,702 4,791 4,532 9,323
October ________________________ 2,474 2,720 4,677 4,545 9,222
November ______________________ 2,548 2,737 4,617 4,609 9,226
T Revised. :

1 “Other primary metals” obtained by subtracting blast furnace from primary metal figures.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business.
V. 51, October 1971 p. S—6; v. 54, January and February 1974, p. S-6.
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Table 12.—Value of selected minerals and mineral products imported and exported by
the United States in 1973, by commodity group and commodity *

(Thousand dollars)
fg:ffz Exports Imports
Minerals, nonmetallic (crude) :
271 Fertilizers, crude .- —..__ 114,340 7,301
273 Stone, sand, and gravel 23,194 29,733
274 Sulfur and unroasted iron pyrites 34,488 14,855
275 Natural abrasives (including industrial diamonds) . ____ 48,693 79,856
276 Other crude minerals _ 167,621 221,221
Total 3 —— - 388,335 352,966
Metals (crude and scrap) :
281 Iron ore and concentrates ——- 37,921 533,836
282 Iron and steel scrap 598,498 21,542
283 Ores and concentrates of nonferrous base metals . ________ 183,949 465,699
284 Nonferrous metal scrap 242,727 84,358
285 Platinum and platinum-group metal ores and cc trates 16,975 82,6563
286 Uranium and thorium ores and trates 750 254
Total - - - 1,080,820 1,188,342
Mineral energy resources and related produects:
321 Coal, coke, and briquets (including peat) - 1,051,985 59,754
331 Petroleum, crude and partly refined - 2,621 4,584,326
332 Petroleum products, except chemicals 515,403 2,954,298
341 Gas, natural and manufactured . ___________ 100,497 492,832
Total - - 1,670,506 8,091,210
Chemicals:
Inorganic chemicals:
513 Elements, oxides, and halogen salts —— 337,888 429,024
514 Other inorganic chemicals 205,990 95,745
515 Radioactive and associated materials except uranium and thorium __ 283,560 150,747
521 Mineral tar, crude chemicals from coal, petroleum, and natural gas 72,469 ,
Total e — 899,907 681,541
Minerals, nonmetallic (manufactured) :
661 Lime, cement, and fabricated building material, except glass and
clay 23,129 150,803
662 Clay and refractory construction materials __________ - 78,5685 78,436
663 Mineral manufactures, not elsewhere specified __ - _____ 114,130 68,616
Total _____ 215,844 297,855
Metals (manufactured)
671 Pig iron, splegelelsen, sponge iron, iron and steel powder and shot,
and ferroalloys ___ - 42,545 240,199
672 Iron or steel ingots and other primary forms ______________________ 74,168 30,886
673 Iron or steel bars, rods, angles, shapes, and sections ______________ 174,167 761,251
674 Iron or steel universals, plates, or sheets 381,880 1,326,935
675 Iron or steel hoops and strips 83,076 4,309
676 Iron or steel rails and railway track construction materials ________ 24,895 7,603
677 Iron or steel wire (excluding wire rod) 20,615 164,845
678 Iron or steel tubes, pipes, and fittings - 344,738 395,632
679 Iron or steel castings or forgings, unworked 154,713 16,896
681 Silver, platinum, and platinum-group metals 106,475 455,029
682 Copper and copper alloys 383,468 655,131
683 Nickel and nickel alloys 61,573 374,270
684 Aluminum and aluminum alloys 345,513 286,442
685 Lead and lead alloys _____________________________ - 27,097 53,252
686 Zinc and zinc alloys _ 20,924 274,740
687 Tin and tin alloys - ______________ 13,379 198,758
688 Uranium and thorium metals and alloys 270 3
689 Miscellaneous nonferrous base metals 98,355 128,901
Total _._ - - 2,357,851 5,435,082

Grand total

6,613,263 16,046,996

1Data in this table are for the indicated SITC numbers only, and therefore may not correspond
to the figures classified by commodity in the “Statistical Summary” chapter of this volume.

2 Standard Industrial Trade Classification.

3 Data may not add to totals shown because of independent rounding.

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Imports General and Con-
sumption. FT 135, December 1973, table 1. U.S. Exports Commodity and Country. FT 410, December

1973,

table 1.
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Table 15.—Consumption of major mineral products, mineral fuels, and electricity
1972, 1973, and Projections

Commodity 1972 1973 » 2000

MINERAL PRODUCTS
Ferrous metals:

Iron ore (including agglomerates) --thousand long tons__ 126,943 146,922 NA
Raw steel (production) _________ thousand short tons__ 133,241 150,799 NA
Chromite ores (gross weight) :
Metallurgical grade ..__. 727 920 NA
Refractory grade ._ 224 261 NA
Chemical grade ._____ " "7"°" 189 206 NA
Manganese ore (85% or more Mn) _ do___ 2,331 2,140 3,900
Molybdenum (Mo content) __________ 45,558 57,049 188,000
Tungsten (W content) _________ T do____ 14,107 15,386 76,400
Nonferrous metals:
Aluminum (apparent consumption) _thousand short tons__ 5,588 5,685 28,400
Antimony, primary ________ 7" —7ousand. short tons__ 16,124 20,613 48,000
Copper, refined ___ 77 -thousand short tons__ 2,239 2,402 7,100
d, primary and secondary _ ~—do____ 1,485 1,541 2,730
Zine, all classes __________- do____ 1,844 1,932 3,090
Mercury, primary ______ -pound flasks__ 52,907 54,283 102,000
Platinum-group metals __________ troy ounces__ 1,562 1,831 3,157
Silver (industrial consumption) do____ 151,063 195,941 420,000
IImenite and titanium slag (estimated TiO2 content)
short tons__ 649,030 678,518 1,840,000
Uranium (UsOs, estimated purchases by private industry)
do____ 11,600 12,100 73,118
Nonmetals ;
Asbestos (apparent consumption) __thousand short tons__ 809 876 2,430
Cement (apparent consumption) __________ do____ 85 90 NA
Clays (apparent consumption) - 59,456 61,520 174,000
Lime (sold or used) _____________"TTTTTTTTTmTm- do____ 20,290 21,090 NA
Phosphate rock (P05 content, apparent consumption )
o____ 13,753 13,972 NA
Potash (K20 content, apparent consumption) ______ do____ 4,815 5,570 14,455
Salt (apparent consumption) 47,616 46,488 158,900
Sand and gravel _________ - 914 984 3,200
Stone, crushed (sold or used) _ —— 920 1,060 3,400
Sulfur, all forms (apparent consumption)
thousand long tons__ 9,584 10,234 30,000
MINERAL ENERGY RESOURCES AND ELECTRICITY
Bituminous coal __________ """ 4P B million short tons__ 517 556 1,000
Coal carbonized for cokel _ (87) (94) (115)
Anthracite __________~ " "7 6 6 2
Petroleum production and natural gas liquids
million barrels__ 5,990 6,298 14,500
Natural gas, dry> __________ million cubic feet__ 22,429 22,245 49,000
Electricity generation, net _ -million kilowatt-hours__ 1,853,390 1,948,070 A
Utilities ____________~ = 1,747,323 1,849,260 39,010,000
Hydropower ¢ _ 280,478 279,053 31700,000
Nuclear power ____~"""77 54,031 83,292 35,470,000
Conventional fu 1,420,558 1,494,914 32,840,000
Industrial ________ "~ "™ 7" 7 98,810 N.

A
Total energy resources inputs 2191,900

P Preliminary. NA Not available.

! Figures in parentheses are not added to totals.

2 Residual gas excludes extraction loss but includes transmission loss.

2 Dupree, W. G., Jr., and J. A. West. U.S. Energy Through Year 2000. U.S. Department of the
Interior, December 1972, tables 1 and 8.

* Net generations adjusted for net imports or exports. The bulk of net trade is hydropower
with an undetermined amount of steam plant power.



REVIEW OF THE MINERAL INDUSTRIES 37

Table 16.—Production of mineral energy resources and electricity from hydropower
and nuclear power

(Trillion Btu)
Bituminous Natural Crude Electricity 3
: gas, wet - —_—
Year Anthracite (f?;rlﬂ?:‘} (tn- l’:;t:t?2 Hydro- Nuclear Total
processed) power power
266 13,957 22,838 18,886 2,648 146 58,741
247 14,820 24,154 19,772 2,630 229 61,852
222 13,385 24,805 19,322 2,825 404 60,963
181 14,319 24,792 19,344 2,866 576 62,078
174 14,214 24,876 18,818 2,847 888 61,817

P Preliminary.

1 Heat values employed for bituminous coal and lignite are 1969, 12,450 Btu per pound; 1970,
12,290 Btu; 1971, 12,120 Btu; 1972, 12,025 Btu; and 1973, 12,025 Btu.

2 Heat values employed for crude petroleum are 1969, 5,601,070 Btu per barrel; 1970, 5,620,900

3 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 national average heat rates for fossil-fueled steam electric plants
provided by the Federal Power Commission using 10,398 Btu per net kilowatt-hour in 1968, 10,447
Btu in 1969, and 10,494 Btu in 1970. The heat rate used for hydropower in 1971 is 10,478 Btu
per net kilowatt-hour generated and 10,379 Btu in 1972 and 1973. Energy inputs for nuclear power
from 1971 through 1973 are converted at an average heat rate of 10,660 Btu per net kilowatt-hour
based on information from the Atomic Energy Commission.

Table 17.—Calculated gross consumption of mineral energy resources, and electricity from
hydropower and nuclear power in British thermal units (Btu)
and percent contributed by each?

Petroleum .
. Bituminous Napural (excluding Natural Electricity
Year Anthracite cﬁalna:;d gas, dry nagt:;'al ligs‘isds Hydro- Nuclear Total
g liquids) power power
TRILLION BTU
224 12,509 21,020 26,029 2,392 2,659 146 64,979
210 12,488 22,029 217,049 2,488 2,650 229 67,143
186 11,857 22,819 28,045 2,525 2,862 404 68,698
150 12,273 28,035 30,382 2,684 2,946 576 71,946
144 13,206 22,846 32,170 2,558 2,930 888 74,742
PERCENT
3 19.3 32.3 40.1 3.7 4.1 2 100.0
.3 18.6 32.8 40.3 3.7 4.0 3 100.0
3 17.3 33.2 40.8 3.7 4.1 .6 100.0
- 2 17.1 32.0 42.2 3.6 4.1 .8 100.0
1973p ____ 2 17.7 30 43.0 3.4 3.9 1.2 100.0

P Preliminary.

1 Heat values employed are anthracite, 12,700 Btu per pound, and bituminous coal and lignite,
weighted average British thermal units provided by the Division of Fossil Fuels, Branch of Coal,
12,330 Btu per pound in 1969; 12,110 Btu per pound in 1970; 11,980 Btu per pound in 1971;
11,875 Btu per pound in 1972 and 1973. Weighted average Btu for petroleum products obtained by
using 5,248,000 Btu per barrel for gasoline and naphtha-type jet fuel, 5,670,000 for kerosine and
kerosine-type jet fuel, 5,825,000 for distillate, 6,287,000 for residual, 6,064,800 for lubricants,
5,537,280 for wax, 6,636,000 for asphalt, and 5,796,000 for miscellaneous. Natural gas dry, 1,031
Btu per cubic foot in 1969-71; 1,027 Btu in 1972-73; natural gas liquids, weighted average British
thermal units: natural gasoline and cycle products. 110,000 Btu per gallon; LP-gases, 95,500 Btu
per gallon; and ethane, 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 national average heat rates for fossil-fueled steam-electric
plants provided by the Federal Power Commission, using 10,447 Btu per net kilowatt-hour in
1969, and 10,494 Btu in 1970. The heat rate used for hydropower in 1971 is 10,478 Btu per net
kilowatt-hour generated, and 10,379 Btu in 1972 and 1973. Energy inputs for nuclear power 197I-73
are converted at an average heat rate of 10,660 Btu per net kilowatt-hour based on information
from the Atomic Energy Commission.
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Table 19.—Domestic supply and demand for coal

1972 1973 »

Thousand Trillion Thousand  Trillion
short tons Btu short tons Btu

ANTHRACITE
suplil’iéduetion L 7,106 180.5 6,830 173.5
Exports 2 - —1,191 —30.3 —1,159 —29.5
Imports ____________TTTTTTTTTTTTmmmmmmmmos - - - -
Stock change: Withdrawals(+), additions(—) __ NA NA NA NA
Losses, gains, u nted for — - - —
Total T 5,915 150.2 5,671 144.0

Demand by major consuming sectors: 3

Household and commercial ¢ __ 2,960 75.2 2,917 74.1
Indastrials _________ " 1,371 34.8 1,312 33.3
Electricity generation, utilit 1,584 40.2 1,442 36.6
Total _ _— 5,915 150.2 5,671 144.0
BITUMINOUS COAL AND LIGNITE
Supply :
Production* ____________ 595,386 14,319.0 591,000 14,213.6
Exports _ - - —55,960 —1,514.3 —52,870 —1,430.7
Imports _______~~777TTTTTTmTommmmem 47 1.1 127 3.0
Stock change: Withdrawals _— —25,121 —604.2 16,437 388.2
Losses, gains, unaccounted or ___________ 2,424 71.8 1,328 31.4
Total oo T 516,776 12,273.4 556,022 13,205.5
Demand by major consuming sectors :
Fuel and power:
Household and commercial 4 8,748 232.9 8,200 220.7
Industrials ________ " " " - 154,658 4,117.5 156,448 4,211.5

Coal carbonized for coke 6
Transportation? _________ -
Electricity generation, utilities

(87,272) (2,323.4) (93,634) (2,520.6)
163 4.3 116 3.1
348,612 7,796.4 386,879 8,652.2

Totale _______ 512,181 12,151.1 551,643 13,087.5

Raw material ; Industrial : 8
Crude light oil ._____________ 1,071 28.5 1,131 30.5
Crude coal tar _ 3,524 93.8 3,248 87.5
Total ________________ 4,595 122.8 4,379 118.0

Grand total ____________ 516,776 12,273.4 556,022 13,205.5
P Preliminary. NA Not available.

! Includes use by producers for power and heat.

% Includes shipments to U.S. Armed Forces in West Germany.

3 Except for small quantities used as raw material for coal chemicals, all anthracite is used for
fuel and power.

‘Data represent “retail deliveries to other consumers.” These are mainly household and com-
mercial users, with some unknown portion of use by small industries.

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

¢ Figures in parentheses are not added into totals,
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Table 20.—Domestic supply and demand for natural gas

1972 1973 P
Million Trillion Million Trillion
cubic feet Btu cubic feet Btu
Supply :
Production! oo e mmmmmmmmm e 22,531,698 24,791.8 22,647,649 24,876.0
Exports — —178,013 —80.1 —171,169 —179.3
Imports JE S ——— 1,019,496 1,047.0 1,032,901 1,060.8
Stock change: Withdrawals(-), additions(— ) —185,734 —139.4 —441,504 —453.4
Transfers out, extraction loss 2 _ —907,993 —2,584.3 —916,551 —2,558.3
Losses, gains, unaccounted for __ —— _— _— —_—
Total - 22,429,454 23,035.0 22,245,226 22,845.8

Demand by major consuming sectors:
Fuel and power:

Household and e« 0 7Y R p— 7,412,543 7,612.7 7,167,428 7,360.9
Industrial 8 e - 9,618,143 9,877.8 10,044,606 10,315.8
Transportation - 766,156 786.8 728,177 747.8
Electricity generation, utilities ——_——---- 3,978,673 4,086.1 3,605,333 3,702.7
Total - 21,775,516 22,363.4 21,545,544 22,127.2
Raw material : Industrial: *

Carbon black —--coooc e 53,939 55.4 49,682 51.0
Other chemicals ® 600,000 616.2 650,000 667.6
Total 653,939 671.6 699,682 718.6
Grand total _._ ——- - 22,429,454 23,035.0 22,245,226 22,845.8

P Preliminary.

1 Marketed production includes wet gas sold or consumed by producers, losses in transmission,
producers’ additions to storage, and incresses in gas Dipeline fill: excludes repressuring and
quantities vented and flared. British thermal unit value of production is for wet gas prior to
extraction of natural gas liquids. Higher Btu values assigned to extraction loss are reflected in
value of natural gas liquids production for each year.

2 Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as
reported to the Bureau of Mines. Energy eauivalent 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 93.390 Btu per gallon. (Prior to 1967,
ethane production was included with LPG in converting to Btu values.)

3 Includes transmission losses and unaccounted for of 328,002 million cubic feet in 1972 and
195,863 million cubic feet in 1973.

4 Tncludes some fuel and power used by raw material industries.

5 Estimated from partial data.

NOTE.—Conversion factor for dry gas is 1,027 Btu per cubic foot.
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Table 21.—Domestic supply and demand for petroleum !

1972 1973 »
Million  Trillion Million Trillion
barrels Btu barrels Btu
Supply:
Crude oil: 2
Production 3,455.4 19,343.6 3,360.9 18,817.5
Exports —. —1.1 —0.7 —3.9
I ts 3 811.1 4,540.5 1,184.0 6,629.1
Stock change: Withdrawals (), additions
— 13.3 74.5 3.9 21.8
Losses, transfers for use as fuel, and un-
accounted for 1.3 7.2 —10.8 —60.5
Total 4,280.9 23,964.7 4,537.3 25,404.0
Refinery input:
Crude oil 4,280.9 23,964.7 4,537.3 25,404.0
Transfers in, natural gas liquids ¢ __________ 302.4 1,345.4 297.5 1,325.5
Other hydrocarbons 10.1 55.8 10.7 64.2
Total 4,593.4 25,365.9 4,845.5 26,793.7
Refined products:
Refinery output 4,593.4 25,365.9 4,845.5 26,793.7
Unfinished oil reruns, net —.._.___.. ... 51.5 323.8 45.8 2817.9
Processing 'gain, net 142.2 785.3 165.5 915.2
Total - — 4,787.1 26,475.0 5,056.8 27,996.8
Exports —81.2 —462.9 —83.5 —480.2
Imports 924.2 5,5671.4 1,079.5 6,448.8
Stocks change, including natural gas liquids .___ 71.7 403.1 —53.2 —284.9
Transfers in natural gas liquids 45 335.8 1,238.9 336.9 1,232.8
Losses, gains, and unaccounted for .. ... . . —47.3 —259.8 —39.0 —185.1
Total supply ___ 5,990.3 32,965.7 6,297.5 34,728.2
Demand by major consuming sectors:
Fuel and power: [
Household and commereial ________________ 997.6 5,630.7 1,042.3 5,796.1
Industrial _— 595.5 3,633.1 640.3 3,802.7
Transportatione ________ """ """""TTTTTTTT 3,187.2 17,107.4 3,316.6 17,807.2
Electricity generation, utilities .. . .. . 503.7 3,133.8 556.9 3,464.6
Other, not specified . 27.2 149.0 22.0 124.3
Total 5,311.2 29,454.0 5,5678.1 30,994.9
Raw material : ¥
Petrochemical feedstock offtake ____________ 370.3 1,580.4 383.1 1,626.4
Other nonfuel use 293.5 1,847.7 317.3 2,002.1
Total . - 663.8 3,428.1 700.4 3,628.5
Miscellaneous and unaccounted for -...... ... .. 15.3 83.6 19.0 104.8
Grand total _____________________ 5,990.3 32,965.7 6,297.5 34,728.2

P Preliminary.

1 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 Btu value of total output of
Petroleum products (including refinery fuel and losses) adjusted to exclude natural gas liquids
inputs and their implicitly derived values. Value for imports of crude is based on the average
value of crude runs to stills.

3 Includes some Athabasca hydrocarbons.

*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 95,500 Btu per gallon, and ethane at 73,390
Btu per gallon.

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

S Includes bunkers and military transportation.

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



43

REVIEW OF THE MINERAL INDUSTRIES

*9[qe} JO PuUd 38 §IJ0UJ00F DY

1°996'28  €'066°S 9°28% 44 8'¢81‘¢ L7809 6'89%°L1  0°813°¢ 0°899°9 32901 ¥°L99°9 6'89T‘'T T puswap jonpoxd
213S3WIOP ‘[830} PuUBIH
9°¢8 8'q1 988 8°q1 - - - - - - e - 103
P2jUNOBUN PUB SNOSUB[[ISIA
1°83¥°‘S 8°899 - - - - g9°991 8'9% 6'781°g L°99¥% L9811 30 97} S 1830L
L°962 6'09 - - " - - - L'96% 6°09 - - mTmesoesss (599139
007+ ) SnodUB[PISI
3’88 Lyl - - - - - - 3’88 LT - - TEEEmmTmm T sed 1S
6708 189 - - - - - - 6708 189 - - T (899139
00y —) syIgdeN
8'¥3L L°00% - - - " - o 8'¥3L L7003 - - TTTTmmTmETmETmee 19883
wnajoxjed payanbiy
8991 6°9¥ - - - - - - 8991 6°9% - - ¢ 883 AIduyea payenbi]
19y8lyo
30018pad} [8OIWAY20130g
L°981°T 1L - - - - - - -~ - L'98T°T 8ILT ~===~ [10 peol pue j[BYdsy
7861 1°28 T - - - - - V€61 1°2¢ - - " 9902 101324
3098 3’89 - - - - Q°981 8'92 L'861 V%8 - - ~=--==- g9XBM PUB j SIqNT
¥°L9T 6°'18 - - - - - - L9t 618 - - Rebs [B10adg
¢ i [BLI)BW MBY
0'797'63  STI8'a  0°6¥1 .3 8'881‘'¢  1°809 ¥'L0TLT  3'L81°¢ 1°889°s 9°g69 2°089°e  9°266  "TTTTTommTomToooos 1830L,
47888, 299 - - - - o - 9°888 2'99 - == ~-=----=-- 3j00 WNA[0IPJ
o.wmo.H 0'TLT - - - - -- - 079201 0°1LT - - ToTTEmeTTmT e $83 [[11S
£'618'9  9'9%6 099 6'8 L'98L° €98 0°399 1°80T 286T°T 9061 £'9T‘T 1281 [P0y [8npIsey
0°013‘9 1°990°T 6°29 8°01 3'L¥S 9°69 2°988°T 6°82¢ $°GoL 0'v31 6°061°S 8Lyy  TTTTTTTmT PNy 2%erIsia
0°L8¥ 6°98 - - - - - - 9'II1 L61 y'aLe %99 W TTTTTTTTTTTTTTTT QU0
9'988'2T  1'098'2 T - - - 9'988°3T  L'098°% - == - == e it auijossn)
6°0¥1°2 9°%88 - - 6'6% 8’8 0°160°Z L8Lg - - - - STETTTEnTETT 18301,
0°299T 0763 - - 6°6% 88 TLI9°T  3°98% - - - == mmeeeees ad£) duISOI
6°8L¥ 9°88 - - - - 6°8L¥ 9°88 - - - - 9dA} eyiqdeN
:s[any jop
8°660°T 3'8Le 108 oL - - 2IvL 2'a8 981 (182 1°88L 9'961 SEmsmEETETT s9883 payanbly
:zomod pumw [ang
3L6T
ng S[PaI8q nmg s[PIIeq ng sPIIeq ng sPIIeq ng s[@IIeq ng s[@xxeq
WOI[WLY,  UOI[IN UOI[ILY, UOI[{{]N  UOIML,  UOH[IN UOI[[MLL,  WON[IW  WOITILL,  WOI[IW  UOI[U]  UOlIIW
puswap jonpoad 10§ pajunodIBUN S82191[13N ‘uolje [eIoI2 W0
Q1)seWOp [830], pue snosuB[[PISIN ~I9Ud3 AJIOLINIH z Uorjelrodsugy, TeLsnpuy pu® poyssnoy

13019s Surwmsuod rofew pue pnpoxd rofeawr iq ‘vonydumsuod wmoarOxI—'3Z I[qEL



‘S9ST [onJuou uf p

“Ioqqna dHjPYjuLs 10§ DI SIPN[OU] .

-duBy)d S9PN[AU] o

3q 03 Ppay

L4

ayod

[ox3ad Jo suorrod sapnouy g

*£9AINS SNSUID) Y3} JO nBAING WIOIF BIBP JO SISBQ UO PIINQLISIP I8 SJUBILIQN'T 4
°S9IIISNPUl S[BIIBW MBI Aq Pasn Jomod pus [9nF dWOS SIPNPUI ¢
‘uorjelrodsusa) AIBJI[IWX pus sSIdfUnq SIPNRUJ g
*spInbl[ s83 [8InjBU puw S8V3 AIdUYySl pPaysnbl[ SIPR[IUJ ¢

“AreurwiRdag o

'83L'¥8  9°L63°9 1622 (84 979¥°‘e 6°999 2'686°LT 9°978°¢ 1'986°9 €'031°T 9°690°L L°383'T  TTTTC ~ puswep jPnpoxd
onsawop ‘[8303 puBID
8701 0°61 8701 0°6T - - - - - - - - J03
PajuNocdd8BUN PuUB SNOSUB[[ISII
9'829°8 ¥7°004 - - - - 0°381 0°08 0°881°2 0°08% 9'¢93'1 LA S ToeTmTTT 77T I80L
¥°698 L'19 - - - - - 9'9%8°g 1°986°9 8°031°T 9°690°L L°382°1 TTTmomTmeTo (599a89p
007+) snosue[Eosy
LA L &4 - - - - - - vyl ¥°21 - - L (21
- U868 899 - -- -- -- - - 1863 899 -- = e (s00a30p
£ 00¥—) eqydsN
a T°L5L 0°202 - - - - - - T°L3L 0°902 - - TTTTTTEmTTTT 1 p S83
N wmnajoxjed payanbry
X ¥'L91 ka2 4 - - - - - - ¥°L91 k4% 4 - -- o 883 Alduyaa payanbr
=] :ayeIgo
Q 3[9098pasy [BIIWSY0IIOJ
I~ 9°892'T 7061 - - - - - - - - 9'892°T ¥061 ~~="=~ [10 pBoI pus j3jeqdsy
< 6°2LT L'82 - == - - - - 6°CL1 1’88 - - TTTTTTTTT 900 wndjorvd
<] L°968 0°99 - - - - 0°281 0'0¢ L'¥13 0°9¢ - - . §9XBM puwe , S9qNY
Mo oe9T 2T - - - - - - 0'69T 378 - - qaudeu_[epads
2 ¢ ! [BlI9jRW mey
< 676608 1°8.9°9 8'%31 0°3% 9'797°¢ 6999 2°L08°LT  9°918'¢ 1°208°8 £°0%9 1°96L°S 34 {0 S I 18301
& ooor,  v99 = = = = = = 0007, 99 = = 300 wnatoxdg
Z 8°090°T 8°9LT - - - - . - 8°090°T 8°9L1 - == TTTTmmmmmm e se3 [
= 1°31%°9 6°610°T 8°L9 (4 3°320°¢ L°08% 6°61L R4 0°618°T 8°602 3°863°T L°902 TTTTTTTTTCTT [9ng [enplssy
= 0°6¥9°9 8¥2I'T [ X°14 ¥'8 9°'88¢ 199 8°9L6°T 2°68¢8 9°8LL 8°28T 2°298°¢ 3°LLS T Bny IeNSIq
VLYY 6'8L - - - - - o, 6701 981 g°eve v°09 TETTOSTTeTIISTTTT QUIS0IRY
1°89831  0°39%‘C - - - - 1°898°2T 0°39¥‘C - - - - ToTTTem T aurjosen
[X:14%4 ¥°888 - - 6°89 9’6 0°960°Z 6°8L8 - - - T TEEmmmmmTTeTTT 1830y,
8VELT  oR0e - = 689 a6 60L9T  LV6T - = = S — 2dAy susozey
1'vey 2'6L - - - - 18 444 2°6L - - = - TTTTmmTT adAy eyjydeN
:s[ny jap
9'801°T ¥'9Le 9°LT 144 - - 4348 0°L8 14448 0°9¢ 2'86L 0661  ~TTTTTTTTT 82883 payanbly
:z9mo0d pue [Png
a4 8L6T
mg spiIeq Mg spII8q nmg s[eazeq mg s[I1I8q ng sp1I8q ng s[aIaq
UOI[ILY,  UWOI[IW UOI[M],  UWON[IW  UOIM],  UOlIIW UOI[[IL],  UOI[IA  UOMIIAL  UOHIIN  UOHIML  UOHIW
purwap j3onpoxd 107 pajunodosun so13I[I3N ‘UoI}e 810
o}5PWIOp [830],  PU¥ SNOSUB[[3SI -23ud3 AOLIFOBT z UoIgBIIOdsuB], [eragsnpuy pu® p{oyssnogy

44

panunuo)— 10123s Jurunsuod iofew pue jonpoid iofewr £Aq ‘uondunsuod wmajon_dJ—'gg 2[qel



REVIEW OF THE MINERAL INDUSTRIES 45
Table 23.—Electrical energy sales to ultimate consumers
(Million kilowatt hours)
Indus-
1 Indus:irial Total tri::il
. Total - : an 'ot N - an
Region consumption Residential . consumption Residential com-
mercial mercial
1969 1970
New England __ococcmceemaem 51,373 18,789 31,040 55,255 20,900 32,804
Middle Atlantic ——-- - 190,582 54,405 124,633 201,230 59,709 129,328
East North-Central - _ 256,212 73,409 172,953 267,228 79,687 177,306
West North-Central - _— 84,125 32,436 48,909 90,414 35,339 52,109
South Atlantic ----—- - 199,257 72,253 118,360 218,715 81,493 128,261
East South-Central - - 129,601 39,331 88,308 136,728 43,788 90,760
West South-Central - 141,610 43,068 92,037 154,136 47,997 99,380
Mount@in oo 59,067 15,700 40,638 62,592 16,977 42,654
Pacific 190,979 56,940 124,373 200,260 60,171 129,739
Alaska and Hawaii - 4,372 1,591 2,655 4,801 1,734 2,931
Total United States --- 1,307,178 407,922 843,906 1,391,359 447,795 885,272
1971 1972
New England - oo 59,072 22,870 34,645 63,782 24,614 317,509
Middle Atlantic —_--- - 208,567 62,878 133,086 219,861 65,978 140,639
East North-Central __ - 281,393 84,629 186,011 304,297 89,736 203,268
West North-Central _ - 94,872 37,372 54,395 100,687 39,074 58,316
South Atlantic - _— 234,920 817,559 137,798 252,811 93,563 149,062
East South-Central __ - 142,057 45,905 93,823 153,430 48,404 102,441
West South-Central - _— 164,047 51,497 105,361 181,902 57,952 116,218
Mountain - _— 66,168 18,641 44,427 71,805 20,609 47,719
Pacific - — 209,980 65,814 133,615 223,309 69,441 142,551
Alaska and Hawaii - - 5,365 1,915 3,291 5,830 2,052 3,603
Total United Stai —_— 1,466,441 479,080 926,452 1,577,714 511,423 1,001,326
Source: Edison Electric Institute. Statistical Yearbook of the Electric Utility Industry, 1969-1972.
Table 24.—Total employment in selected mineral industries
(Thousands)
1969 1970 1971 1972 1973
MINING
Metals:
Iron ores - 25.6 26.2 24.5 20.1 21.3
Copper OreS ——--———eeeeee-e- 33.7 317.0 34.7 38.9 42.3
Total z 89.4 94.8 89.0 86.1 90.5
Nonmetal mining and quarrying —————-—---- 115.6 116.0 113.0 112.1 115.8
Fuels:
Bituminous 129.5 138.8 132.3 143.2 158.0
Other coal - ——— 5.7 5.6 5.4 3.7 3.6
Crude petroleum and natural gasfields _- 145.0 141.7 141.0 137.8 133.5
0Oil and field services 133.9 125.2 120.3 124.1 131.0
Total 414.1 411.3 399.0 408.8 426.1
Total MININE —ccooo e meememm T 619.1 622.1 601.0 607.0 632.4
MANUFACTURING
Minerals : ’
Fertilizers, complete and mixing only _- 39.6 40.5 38.2 35.8 38.6
Cement, hydraulic —-ooooommmeommem 34.9 34.1 32.0 33.6 33.8
Blast furnaces, steelworks, and rolling
mills .. 561.1 549.6 506.3 492.2 521.8
Nonferrous smelting and refining .- 86.2 86.3 83.9 83.6 86.3
Total - 721.8 710.6 660.4 645.2 680.4
Fuels:
Petroleum refining - —--oceeeemmmmmo 144.7 153.4 153.1 150.8 147.3
Other petroleum and coal products 38.2 38.5 36.7 38.8 .
Total 2 mmmmmccm———————— 182.9 191.9 189.8 189.6 188.1
Total manufacturing -—————cceeeeo—- 904.7 902.4 850.2 834.8 868.5
r Revised.

1 Includes other metal mining not shown separately.

2 Standard Industrial Classification 295, paving and roofing materials,

included in total.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. V.

16-20, No. 9, March issue 1970—1974, table B-2.
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Table 25.—Average hours and gross earnings of production and related workers in
the mineral and mineral fuels industries

1969 1970 1971 1972 1973
MINING
Metal :
Iron ores:
Weekly earnings ___________________ $153.18 $162.99 $169.70 $185.40 $198.56
Weekly hours ____ - 41.4 41.9 40.5 41.2 427
Hourly earnings __._________ """ $3.70 $3.89 $4.19 $4.50 $4.65
Copper ores:
Weekly earnings ___.________________ $169.00 $175.67 1$178.46 $192.19 $206.52
Weekly hours ____ 46.3 44.7 42.9 41.6 42.3
Hourly earnings __________ """ $3.65 $3.93 $4.16 $4.62 $4.88
All metal mining: 2
Weekly earmings ___________________ $157.32 $165.68 $171.39 $185.51 $200.40
Weekly hours __.__ 43.1 42.7 41.6 41.5 42.1
Hourly earnings _______________"""7" $3.65 $3.88 $4.12 $4.47 $4.76
Nonmetallic mining and quarrying :
Weekly earnings _ - $149.11 $155.56 $165.23 $176.96 $196.88
Weekly hours 45.6 44.7 44.9 44.8 47.1
IHourly earnings - $3.27 $3.48 $3.68 $3.95 $4.18
els:
All coal mining:
Weekly earnings ___________________ $166.74 $183.96 $194.00 $215.83 $226.86
Weekly hours _____ 39.7 40.7 3 40.6 341.0 39.9
Hourly earnings $4.20 $4.52 3$4.79 3$5.30 3$5.69
Bituminous coal:
Weekly earnings _._________________ $169.18 $186.46 $196.02 $217.46 $228.45
Weekly hours _____ 39.9 40.8 340.6 341.0 39.8
Hourly earnings ______________~ $4.24 $4.57 3$4.85 3$5.34 $5.74
Crude petroleum and natural gas:
Weekly earnings $147.19 $155.88 $159.75 $169.92 $191.82
Weekly hours 41.0 40.7 42.6 42.8 40.9
Hourly earnings __._________ $3.59 $3.83 $3.75 $3.97 $4.69
All fuels:+
Weekly earnings _ $156.55 $166.35 $173.59 $191.27 $207.22
Weekly hours ___ 42.2 42.1 41.8 41.8 40.8
Hourly earnings _ $3.73 $3.97 $4.22 $4.53 $4.90
All mining: 4
Weekly earnings __________________ $152.67 $160.07 $167.89 $180.61 $198.39
Weekly hours o 44.6 43.8 43.5 43.4 44.0
Hourly earnings - $3.43 $3.66 $3.87 $4.17 $4.70
MANUFACTURING
Fertilizers, complete and mixing only:
eekly earnings ______________ " $116.14 $123.68 $132.71 $143.14 $156.66
Weekly hours 42.7 42.5 42.4 42.6 43.0
Hourly earnings _________ """ ""77"77 $2.72 $2.91 $3.13 $3.36 $3.62
Cement, hydraulic:
Weekly earnings ______________________ $155.87 $176.81 $194.37 $215.04 $233.20
Weekly hours _________ " TTTTTTTT- 41.9 41.8 41.8 42.0 422
Hourly earnings - $3.72 $4.23 $4.65 $5.12 $5.50
Blast furnaces, steel and rolling mills:
Weekly earnings ___________ " $168.51 $168.38 $181.43 $210.12 $230.74
Weekly hours ___ - 41.2 39.9 39.7 40.8 41.8
Hourly earnings __________ " """""TTTTT" $4.09 $4.22 $4.57 $5.15 $5.56
Nonferrous smelting and refining : .
Weekly earnings ___________________ $152.64 $157.63 $166.83 $185.59 $203.46
Weekly hours _____ 424 41.7 41.5 41.8 42.3
Hourly earnings $3.60 $3.78 $4.02 $4.44 $4.81
Petroleum refining a
Weekly earnings ________________ ' $170.40 $182.33 $194.19 $208.89 $220.28
Weekly hours ___ 42.6 42.7 42.4 42.2 42.2
Hourly earnings ________ """ T"TTTT7" $4.00 $4.27 $4.58 $4.95 $5.22
Petroleum refining : .
Weekly earnings $178.08 $189.93 $202.44 $219.45 $231.02
Weekly hours ___ 42.1 42.3 42.0 41.8 41.7
Hourly earnings _____________""""7°" $4.23 $4.49 $4.82 $5.25 $5.54
Other petroleum and coal products:
Weekly earnings ____________ _____ $147.52 $157.52 $166.44 $175.34 $187.91
Weekly hours ___ 44.3 44.0 43.8 43.4 43.7
Hourly earnings ___________ $3.33 $3.58 $3.80 $4.04 $4.30
All manufacturing : ¢
Weekly earnings __________ $165.47 $168.76 $181.46 $206.52 $224.92
Weekly hours ____ 41.7 40.5 40.4 41.1 41.7
Hourly earnings ____________"TT"TTT7" $3.99 $4.16 $4.49 $5.02 $5:41

1 Corrected figure.
3 Includes other metal mining not shown.
311-month average.

4 Weighted average of data computed using figures for production workers as weights.

Source: U.S. Department of Labor, Bureau of Labor Statistics.
United States, 1909-70. Bull. 1312-7, September 1971, 602 pp. U.S.
of Labor Statistics. Employment and Earnings. V. 17-20, No.

table C-2.

Employment and Earnings,

Department of Labor, Bureau
9, March issue 1971, 1972, 1973, 1974,
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Table 26.—Wages, salaries, and average annual earnings in the United States

Percent change
197172 1972-73

1971 7 1972 1973 ®

Wages and salaries:

All industries, total ———------ _millions__ $573,590 $626,781 $691,620 +9.3 +10.3
Mining do___- ,066 ,708 7,361 +10.8 +9.7
Manufacturing ——-——o——cmocemmmm ! do__.. 160,635 175,644 196,585 +9.3 +11.9
Average earnings per full-time employee:
All industries, total 8,059 8,610 9,106 +6.8 +5.8
Mining 9,831 10,665 11,448 +8.5 +1.3
Manufacturing 8,640 9,201 9,758 +6.5 +6.1
P Preliminary. r Revised.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business.
V. 53, No. 7, July 1974, p. 36, table 6.2; p. 37, table 6.5.

Table 27.—Average labor-turnover rates in selected mineral industries *
(Per thousand employees)

Blast Non- Petro-
M c . fur- fermius lgum P Coal
anu- Cement, naces, smelt- refining Petro- Coal
Rates and year factur- hy- steel ing Metal = Iron Copper ““5n4 leum min-
ing draulic and and mining  ores ores  yelated refining ing
rolling refin- indus-
mills ing tries 2
Total accession rate:
1971 o= 89 20 35 23 29 23 28 18 13 19
1972 44 16 31 25 34 29 32 18 13 18
1973 48 17 25 26 38 27 39 22 16 17
Total separation rate:
1971 e 42 19 46 31 33 31 28 20 16 17
1972 . 42 16 22 25 35 33 27 20 16 19
1978 e 46 16 21 25 34 21 34 22 15 16
16 1 30 11 7 14 4 6 5 3
11 5 8 5 8 18 2 6 5 6
9 3 4 4 3 5 1 5 5 3

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

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. V.
18-20, No. 9, March issue 1972, 1973, and 1974, table D-2.
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Table 28.—Labor productivity indexes for selected minerals

(1967=100)
Copper, crude ore mined per— Iron, crude ore mined per—
s Production : Production
Year Employee Pré,’gfg;m worker Employee Px;gg:]«(:t;on worker
man-hour € man-hour
121.1 119.8 109.6 108.2 109.2 110.0
133.1 125.2 116.2 113.4 116.2 117.8
140.3 131.9 126.9 r115.8 r117.8 r118.0
140.5 136.9 137.2 115.8 119.0 123.4
143.1 136.6 141.1 131.7 136.4 139.1
Copper, recoverable metal mined per— Iron, usable ore mined per—
: Production . Production
Employee Pl;‘;g:ﬁ:;on worker Employee Px;(;ggﬁgon worker
man-hour man-hour
114.3 113.1 103.4 103.4 104.4 105.1
122.4 115.1 106.9 105.4 108.0 109.6
124.7 117.2 112.8 T 106.6 r108.4 r108.7
117.4 114.3 114.6 103.8 106.7 110.6
112.4 107.3 110.9 114.9 119.0 121.5

Bituminous coal and lignite

Petroleum, refined per— mined per—

Production Production

: Production
Production
worker worker

Employee worker worker Employee

man-hour man-hour
103.8 104.5 103.7 103.1 108.9 105.1
110.7 113.1 110.6 103.3 103.9 105.4
108.4 109.7 108.6 103.1 103.5 103.2
113.1 115.1 115.3 98.1 101.4 101.6
119.7 121.0 121.8 98.4 100.8 100.1

P Preliminary. T Revised.

Source: U.S. Department of Labor, Bureau of Labor Statistics. Index of Output per Man-hour
Selected Industries, 1973 edition. BLS Bull. 1780, 1973, tables 2, 4, 6, 8, 12, and 42.

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

(1967=100)
1969 1970 1971 1972 1973 »
METALS

Ferrous _ — 104.1 109.4 115.9 120.2 125.5

Nonferrous:
Base __ - - 120.0 141.9 129.9 130.7 151.1
Monetary __ - 118.0 109.1 108.8 138.1 222.3
Other ____________ 95.4 129.1 130.0 131.2 134.5
Average _ — 115.3 136.4 127.8 131.5 155.1
Average all metals _________________ 109.4 122.1 121.5 125.5 139.4

NONMETALS
Construction _______________________ 103.5 107.8 112.7 120.8 126.2
Chemical 97.9 87.2 86.2 85.2 91.1
Other ____________________TTTTTTTTTTTTTTT 111.2 108.5 115.7 123.4 132.6
Average — 102.6 103.2 106.9 113.0 118.6
FUELS

Coal ________________________ - 108.0 135.4 152.9 165.2 183.3
Crude oil and natural gas ________________ 107.9 108.5 115.6 116.4 133.8
Average 106.1 111.8 120.6 123.4 141.6
Overall average ____________________ 105.6 110.7 117.6 121.2 136.3

P Preliminary.
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Table 30.—Index of implicit unit value of minerals produced

(1967=100)
1969 1970 1971 1972 1973 ¢
METALS

Ferrous - 104.1 109.1 115.6 119.5 123.7

Nonferrous :
Base 120.4 143.4 130.1 130.6 151.0
Monetary 118.0 109.5 r107.9 136.2 212.2
Other 95.6 129.7 132.0 136.4 138.9
Average 117.7 139.8 128.7 131.4 153.1
Average all metals . ___________ 112.4 128.7 124.1 127.3 141.9

NONMETALS
Constructi . 103.0 107.7 112.8 120.6 126.0
Chemical 97.8 87.4 86.9 84.6 90.3
Other - e 111.0 108.8 115.2 119.8 128.0
Average 102.3 103.2 107.3 112.5 118.6
FUELS

Coal o 108.0 135.4 152.9 165.5 183.5
Crude oil and natural gas ________________ 107.9 108.5 115.5 116.4 134.0
Average 106.0 111.5 119.8 129.2 141.5
Overall average ____ 105.9 111.8 117.6 121.2 136.2

P Preliminary. r Revised.

Table 31.—Price indexes for selected metals, minerals, and fuels

(1967 =100)
. Annual average Percent
Commodity I e

Metals and metal products e 123.5 132.8 +17.5
Iron and steel ——— 128.4 136.2 —+6.1
Iron ore 103.0 106.7 -+ 3.6
Iron and steel serap .- 121.8 188.0 +54.4
Semifinished steel products 130.9 133.9 +2.3
Finished steel products . ________ - 130.4 134.1 +2.8
Foundry and forge shop products 124.3 131.5 +5.8
Pig iron and ferroalloys —_—— 125.4 129.4 +3.2
Nonferrous metals 116.9 135.0 +15.5
Primary metal refinery shapes — — 115.6 139.1 +20.3
Aluminum ingot 96.9 101.5 +4.7
Lead, pig, common ________ . 109.6 117.0 -+ 6.8
Zinc, slab, prime western 123.4 146.7 +18.9
Nonferrous scrap — r 102.9 148.4 +44.2
Nonmetallic mineral products 126.1 130.2 +3.3
Concrete ingredients ___ e 126.9 131.2 +3.4
Sand, gravel, and crushed stone 121.7 125.0 +2.7
Structural clay products e 117.3 123.3 +5.1
Gypsum products 114.7 120.9 +5.4
Other nonmetallic minerals 127.0 128.4 +1.1
Building lime 121.9 126.9 +4.1
Insulation materials - 136.9 137.4 +.4
Bituminous binders 123.9 126.2 +1.9
Fertilizer materials e ———— 74.4 7.1 4+ 8.6
Nitrc t - r71.3 75.5 +5.9
Phosphates . [ 75.0 75.0 —
Phosphate rock 79.8 79.8 —
Potash —— 100.4 105.7 +5.3
Muriate, d tic 99.7 104.7 +5.0

Sulfate R 104.1 110.9 +6.5

Fuels and related products and power 118.6 145.5 +22.7
Coal ____ - 193.8 218.1 +12.5
Anthracite 151.1 166.9 +10.5
Bituminous JEE 197.4 222.5 +12.7

COKE e e e 155.5 166.6 +17.1
Gas fuels __. _—— 114.1 126.7 +11.0
Electric power - 121.5 129.3 +6.4
Petroleum products, refined - 108.9 151.4 +39.0
Crude petroleum ! 113.8 126.0 +10.7
All commodities other than farm and food - .- 117.9 127.0 +17.7
All dities 119.1 135.5 +13.8

T Revised.

1 Includes only domestic production.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Wholesale Prices and Price
Indexes. January-December 1972, table 6; July 1974, table 4.
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Table 32.—Comparative mineral energy resource prices

Fuel - 1971 1972 1973

Bituminous coal: Average prices:
Cost of coal at merchant coke
ovens dollars per net ton ____________________ 15.32 17.67 19.77
Anthracite, average sales realization
per mnet ton at preparation plants,
excluding dredge coal:
Chestnut

dollars - 17.66 19.30
Pea do 15.72 16.98
Buckwheat No. 1 ——--do 15.38 16.61

Petroleum and petroleum products:

Crude petroleum, average price

per barrel at well A0 . 339 339 3.89
Gasoline, average dealers’ net

price (excluding taxes) of gaso- .

line in 55 U.S. cities? ________ cents per gallon _______________________ 18.11 17.72 19.48
Residual fuel oil :

No. 6 fuel, maximum 19,

sulfur, at Philadelphia® __ dollars per barrel (refinery) ___________ 4.21 24,08 3.89
Bunker C, average price for
all gulf ports® __________ L 2.81 205 3.42

Distillate fuel oil:
No. 2 distillate, average of
high and low prices at

Philadelphial ____________ cents per gallon (refinery) ____________ 11.78 11.75 13.41
No. 2 distillate, average price
for all gulf ports1 40 . 9.80 10.10 20.65
Natural gas:
Average U.S. value at well _____ cents per thousand cubic feet __________ 182 18.6 21.6
Average U.S. value at point of
ption _ —_—— QO e 577 62.1 66.5

1 Platt’s Oil Price Handbook.
2 Erroneously reported in 1972 table.

Table 33.—Cost of fuel in steam-electrical power generation
(Cents per million Btu)

Resi 1970 1971 1972

egion Coal Oil Gas Coal Oil  Gas Coal Oil  Gas

New England ______________ 419 328 353 488  47.6  45.5 497  55.5  46.1
Middle Atlantic ____. -~ 861 402 383 409 57.1 449 421 623 591
East North-Central _ -~ 304 567 371 355 632 42.9 38.9 680 516
West North-Central _ -~ 282 59.0 256 316 703 283 340 699 29.9
South Atlantic ._.__ -~ 361 819 347 418 433  39.7 426 496  30.9
East South-Central _ -- 286 541 253 292 496 27.9 325 124 999
West South-Central ...______ 401 446 211 178 598 222 210 672 549
Mountain _________ - 198 282 203 209 404 324 227 582 351
Pacific ______________ = . 368 324 554 346 739 315

United States __ - 31.1 36.6 27.0 36.0 51.5 28.8 38.2 58.8 30.3

Source: National Coal Association. Steam-Electric Plant Factors. 1971, 1972, and 1973, table 2.

Table 34.—Cost of electrical energy
(Cents per kilowatt-hour)

1970 1971 1972

Com- ) Con}-l Con}-]

X Resi- Mmercial Resi- mercia Resi- Mercial

Region . Total . and  Total s and Total s and

dential indus- dential indus- dential indus-

trial trial trial

New England ____________ 2.2 2.6 1.9 2.3 2.7 2.0 2.5 2.9 2.2
Middle Atlantic ____ 1.9 2.6 1.6 2.2 2.9 1.9 2.4 3.0 2.0
East North-Central 1.7 2.3 1.4 1.8 2.4 1.6 1.9 2.5 1.7
West North-Central 2.0 2.4 1.7 2.0 2.5 1.7 2.1 2.5 1.9
South Atlantic __ 1.6 1.9 1.3 1.6 2.0 1.4 1.8 2.1 1.5
East South-Central 1.0 1.4 .9 1.2 15 1.0 1.2 1.6 1.0
West South-Central 1.5 2.1 1.2 1.5 2.1 1.2 1.5 2.2 1.2
Mountain ____ 1.5 2.1 1.2 1.5 2.1 1.3 1.6 2.2 1.4
Pacific ____ 1.2 1.7 1.1 1.3 1.7 1.1 1.4 1.8 1.2
Alaska and H: — 2.4 2.8 2.1 2.5 2.9 2.2 2.6 3.0 2.3
United States _____ 1.6 2.1 1.3 1.7 2.2 1.4 1.8 2.3 1.5

Source: Edison Electric Institute. Statistical Yearbook of the Electric Utilities Industry. 1970,
1971, and 1972, based on tables 22-S and 36-S.
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Table 35.—Price index of principal metal mining expenses*

(1967=100)
Year Total Labor  Supplies Fuel E:‘;c::é‘;al i
1969 104 104 106 101 102
1970 - 109 108 111 106 105
1971 114 113 116 114 114
1972 120 120 120 119 122
1973 » 128 126 128 146 129

P Preliminary.

1 Indexes constructed using the following weights derived from the 1967 Census of Mineral
Industries: Labor, 50.04; explosives, 3.18; steel mill shapes and forms, 7.32; all other supplies,
26.89; fuels, 5.88;: electric energy, 6.69; and data from U.S. Department of Labor, Bureau of
Labor Statistics, Wholesale Prices and Price Indexes. The index is computed for iron and copper
ores only because sufficient data are not available for other mining sectors.

Table 36.—Index of major input expenses
for bituminous coal and crude petroleum
and natural gas mining?

(1967=100)
e 3R
jtuminous  petroleum
Year coal and

natural gas

108 105
r119 108
r129 114

141 NA

158 NA

b'l) Preliminary. r Revised. NA Not avail-
able.

1Indexes constructed by using data from the
U.S. Department of Labor, Bureau of Labor
Statistics, Wholesale Prices and Price Indexes,
annual and monthly, and weights derived from
data shown in the 1967 Census of Mineral In-
dustries, U.S. Department of Commerce, Bureau
of the Census. Weights used are as follows:
Bituminous coal—labor, 61.55; explosives, 2.70;
steel mill shapes and forms, 5.08; all other
supplies, 24.58 ; fuels, 1.74; electric energy, 4.35;
crude petroleum and natural gas—labor, 44.65;
iu&plies, 48.79; fuel, 2.07; and electric energy,
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Table 37.—Indexes of relative costs and productivity for iron ore, copper,
bituminous coal, and petroleum mining*

(1967=100)
Year ﬁ;g’; Copper 2 Bitucrgilimus Petroleum
INDEX OF LABOR COSTS PER UNIT OF OUTPUT
1969 102 105 109 105
1970 109 107 r 125 107
1971 115 111 r138 114
1972 112 126 154 NA
1973 » 111 144 175 NA
INDEX OF VALUE OF PRODUCT PER MAN-PERIOD
1969 110 135 112 114
1970 111 170 133 124
1971 115 155 144 132
1972 129 149 153 NA
1973 142 161 161 NA
INDEX OF LABOR COSTS PER DOLLAR OF PRODUCT
1969 102 83 101 99
1970 107 71 92 99
1971 110 82 r 90 99
1972 106 95 93 NA
1973 » - 99 93 95 NA

P Preliminary. r Revised. NA Not available.

*Index of labor costs per unit of output: Iron ore and copper indexes are computed from
data found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes.
Bituminous coal index based upon net tons per man per day (see chapter on Bituminous Coal)
and index of average earnings derived from Bureau of Labor Statistics data on hourly earnings;
petroleum index based on barrels per year (see chapter on Petroleum) and Bureau of Employ-
ment 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 U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes.
Bituminous coal index based on net tons per man per day and mine value of production; petro-
leum 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 U.S. Department of Labor, 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.

Table 38.—Price indexes for selected cost items in minerals and mineral fuels production

(1967=100)

CPange lexange

rom rom

Commodity 1973 January Annual average 1972

January December per- 1972 1973 per-

cent cent
Coal ____________________ 205.5 240.7 +17.1 193.8 218.1 +12.5
Coke 162.5 170.0 +-4.6 155.5 166.6 +7.1
Gas fuels 118.4 137.6 +16.2 1141 - 126.7 +11.0
Petroleum produects, refined ____ 112.3 252.0 +124.4 108.9 151.4 +39.0
Industrial chemicals 101.4 105.9 +-4.4 101.2 103.4 +2.2
Lumber _____________ 169.0 214.8 +27.1 159.4 205.2 +28.7
Explosives _____________________ 117.9 129.0 +9.4 115.2 120.1 +4.3

Construction machinery and

equipment ___________________ 126.6 134.1 +5.9 125.7 130.7 +4.0

Source: U.S. Department of Labor, Bureau of Labor Statistics. ‘Wholesale Prices and Price
Indexes. January and December 1973, Supplement 1973 and 1974, table 5.
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Table 39.—Price indexes for mining construction and material handling machinery and
equipment
(1967=100)

Con- Mining . Power  Special- i
s::::ﬂ:}on machin- O’u;e.’d c;:nes, ized  poreable Serapers SLXCTS T"th"ct"rs
Year chin- oo anq machin- Irag- con-  aicom- and pavers, other
ery and equip- ery and lines, struction pressors graders spreaders, than
equip- ment tools shovels, machin- ete. arm
ment ete. ery

110.4 106.6 112.7 109.0 110.2 91.8 110.1 109.1 112.5

130.7 121.1 133.2 130.5 134.1 93.5 136.1 130.4 1315

Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price
Indexes. January 1970-71, table 2-A; January-December 1972 and 1973, table 6.

Table 40.—National income originated in the mineral industries

Income, million dollars th:nge

Industry 1;;;
T

1971 1972 1973 » t
Mining -- - - 7,056 8,263 9,397 +13.9
Metal mining - 932 983 1,210 +23.1
Coal mining - - 2,074 2,233 2,411 +8.0
Crude petroleum and natural gas ————-—-—-—-- 2,613 3,508 4,006 +142
Mining and quarrying of nonmetallic minerals_ 1,437 1,529 1,770 +15.8
Manufacturing - 226,470 258,352 287,237 +13.4
Chemicals and allied products —_—————co—o--—m 17,021 18,503 21,082 +13.7
Petroleum refining and related industries 7,729 8,196 9,364 +14.3
Stone, clay, and glass products —————----- 7,561 8,629 9,867 +14.3
Primary metal industries ————---——---co----—- 15,078 18,453 22,025 +19.4
All industries - 857,683 946,534 1,065,590 +12.6

? Preliminary. r Revised.

Source: U.S. Department of Commerce, Office of Business Economies. Survey of Current Business.
V. 54, No. 7, July 1974, p. 17, table 1.12.

Table 41.—Annual average profit rates on shareholders’ equity, after taxes, and total
dividends, selected mineral manufacturing corporations

Annual profit rate Total dividends
percent (million dollars)
Industry Change C?:ol:ge
1972 1973 from 1972 1973 1972
1972 percent
All manufacturing e 10.6 12.8 -+2.2 r 16,110 17,767 +10.3
Primary metals - - 6.0 10.1 +4.1 r 832 1,101 +32.3
Primary iron and steel ____ _ Tr6.0 9.5 +3.5 T 461 559 +21.3
Primary nonferrous metals __ - 5.9 10.8 -+4.9 370 543 +46.8
Stone, clay, and glass products _—- - 10.1 11.2 +1.1 415 447 +9.7
Chemicals and allied products —_——--——- r12.8 14.8 +2.0 r 2,152 2,354 +9.4
Petroleum refining and related industries 8.7 11.6 +2.9 3,325 3,452 —+3.8
Petroleum refining ———ccoooeemooeom r 8.7 11.6 +2.9 r 3,317 3,445 +3.9

r Revised.
Source: Federal Trade Commission. Quarterly Financial Report for Manufacturing Corporations.
1st and 4th Quarter 1973, tables 4 and 8.
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Table 42.—Industrial and commercial failures and liabilities in mining and manufacturing

Industry 1971 1972 1978

Mining: 1

Number of failures 38 44 32

Current liabilities th ds $15,463 $11,907 $23,866
Manufacturing :

Number of failures 1,894 1,532 1,431

Current liabilities ______________ """ """~ thousands__ $697,148 $755,084 $733,624
All industrial and commercial industries :

Number of failures __ 10,326 9,566 9,345

Current liabilities _ th nds $1,916,929 $2,000,244 $2,298,606

! Including fuels.

Source: Dun and Bradstreet, Inc. Business Economics Department. Monthly Failure Report, K-15,
No. 12, Jan. 30, 1973; K-15, No. 12, Feb. 14, 1974.

Table 43.—Expenditures for new plant and equipment by firms in mining and
selected mineral manufacturing industries

(Billion dollars)

Industry 1971 1972 1973

Mining 1 2.16 2.42 2.76
Manufacturing :

Primary iron and steel 1.37 1.24 1.41

Primary nonferrous metals 1.08 1.18 1.68

Stone, clay, and glass products .85 1.20 1.50

Chemical and allied products 3.44 3.45 4.32

Petroleum and coal products ___ 5.85 5.25 5.41

All manufacturing 29.99 31.35 38.00

P Preliminary.
! Including fuels.

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business.
V. 52, No. 3, March 1972, p. 20, table 8; v. 54, No. 1, January 1974, p. 11, table 1.
Table 44.—Plant and equipment expenditures of foreign affiliates of U.S. companies,
by area and industry:
(Million dollars)

1971 1972 1973
Mining Mining Mining
Area or country and  Petro- m‘: and  Petro- gzg}; and  Petro- ngl'i_'_
smelt- leum i smelt- leum i smelt- leum in
ing & ing "8 ing €
Canada __________________ 827 698 1,153 719 804 1,452 534 878 1,659
Latin America 209 667 648 174 624 880 187 610 1,007
Europe __________ 5 1,406 4,260 5 1,365 3,830 3 1,506 4,071
All other areas 424 2,188 1,045 351 2,557 961 537 3,186 1,006
Total _____________ 1,465 4,959 7,106 1,249 5,350 7,128 1,261 6,180 7,743

! Series revised back to 1966; see source for details.

Source: U.S. Depar t of Com: ce, Office of Business Economics. Survey of Current Business.
V. 53, No. 12, December 1973, pp. 29-31.

Table 45.—Estimated gross proceeds of new corporate securities offered for cash in 19731

Total corporate Manufacturing Extractive 2
Type of security Million Per- Million Per- Million  Per-
dollars cent dollars  cent dollars cent
Bonds 22,251 66.6 4,241 86.8 232 21.6
Preferred stock 3,383 10.1 107 2.2 10 .9
Common stock 7,800 23.3 537 11.0 831 71.5
Total _ 33,434 100.0 4,885 100.0 1,073 100.0

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

Source: U.S. Securities and Exchange Commission. Statistical Bulletin. V. 33, No. 9, Feb. 27,
1974, pp. 253-254.
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Table 46.—Direct private investment of U.S. companies in foreign petroleum
industries in 1972°

(Million dollars ; net inflows to the United States designated by—)
Petroleum All industries
Undis- Undis-
Book value Net tributed g‘ﬁt Book value Net tributed 3&?}:
beginning capital earnings on4 of beginning capital earnings  ong of
of year outflows of sub- ear of year outflows of sub- ear
sidiaries sidiaries y
Developed countries® —---- 12,958 701 571 14,200 58,571 1,897  -3,668 64,114
Canadd —cocoeeemn __ 5,149 —92 314 5,311 24,105 380 1,367 25,784
Europe - - 6,192 6217 165 6,992 217,740 1,074 1,885 30,714
Japan —coo—mecmem-——- 637 89 47 796 1,821 200 171 2,222
Australia, New
Zealand, and
South Africa,
Republic of —————-- 980 77 45 1,102 4,904 244 245 5,393
Developing countries* 9,148 682 69 9,878 23,358 1,117 749 25,186
Latin American
Republics and other
Western Hemisphere 4,195 28 46 4,267 15,789 279 600 16,644
Other Africa —-—-——-- 2,094 88 T4 2,254 2,871 123 96 3,086
Middle East ———--—--- 1,464 371 —27 1,807 1,661 399 —8 2,053
Other Asia and Pacific 1,396 195 —25 1,550 3,036 316 61 3,402
International, unallocated - 2,045 251 28 2,321 4,270 391 104 4,733
Total 1 —cocmmmmmm—— 24,152 1,635 668 26,399 86,198 3,404 4,521 94,031

p Preliminary.
1 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. 53, No. 9, September 1973, pp. 24-28. .

Table 47.—Direct private investments of the United States in foreign mining and
smelting industries in 1972°
(Million dollars)

Undis-
Book Net tributed g@arn.

value at capital earnings .05 Income *
yearend outflows of sub- ng:
sidiaries
Developed countries 4,420 354 25 235 213
Canada 3,490 240 6 139 131
Europe -- S, 79 —2 *) *) *)
Australia, New Zealand, South Africa,

Republic Of ———————mmmmmmmmmmmmmmmT T 851 - 117 18 94 80
Australia 707 94 13 68 61
South Africa, Republic of ——-——woce-mn 136 22 6 26 18

Developing countries3 - 2,712 57 9 182 186
Latin American Republics, total oo 1,300 —46 -1 64 4
Mexico ———— 124 —11 7 9 2
Panama 19 — . -
Brazil —cceeeommomemmm 136 *) (%) *) (%)
Chile 3569 —92 () 4 (%)
Peru 416 12 26 25
Other Western Hemisphere 782 31 *) 94 98
Other Africa 425 24 10 24 13
Middle East - S 5 3 (* * (*)
Other Asia and Pacific ——-ocm-omommmmoomm=="""2 199 45 *) *) 1
Total 3 - —— - 7,131 411 34 418 399

p Preliminary.

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

3 Data may not add to totals shown because of independent rounding.

4 Combined in ‘“‘other industries” in source reference.
Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business.
V. 53, No. 9, September 1973, p. 26.
Table 48.—Value of foreign direct invest-
ments in the United States

(Million dollars)
Industry 1968 1969 1970 1971 1972°F
Total ——cc-eee 10,815 11,818 13,270 13,655 14,363
Petroleum .. 2,261 2,493 2,992 3,113 3,243

? Preliminary.

Source: U.S. Department of Commerce, Bureau
of Economic Analysis. Survey of Current Busi-
ness. V. 53, No. 2, February 1973, p. 30; v. 53,
No. 8, August 1973, p. 50.
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Table 49.—Railroad and water transportation of selected minerals and mineral
energy products in the United States

(Thousand short tons)
Rail 1 Water 2
thange thange
rom rom
Products 1971 1972 1971 1971 1972 1971
Der- per-
cent cent
Metals and minerals except fuels:
Iron ore and concentrates _______________ 91,267 90,150 —1.2 68,042 73,453 -1-8.0
Iron and steel serap _______"-T77"77" — 26,609 17,617 —338 1,605 1,729 414,
Pig iron _ - ——— 3,634 2,403 —32.0 395 339 —14.2
Iron and steel ingot, plates, rods, bars, tub-
ing, and other primary products ___._____ 42,356 38,932 —81 8,291 8,881 +17.1
Bauxite and other aluminum ores and con-
centrates __________ 34,552 422 —90.7 396 76 —81.1

Other nonferrous ores and concentrates ____ 14,584 15,281 4.8 2,181 1,(5;1’27 —30.4
- 3!

Nonferrous metals and alloys - 9,619 10,580 4-10.0 651 —2.9
Nonferrous metal scrap ______ - 2,305 2,660 --15.4 93 64 —31.2
glag —— - 53,222 3,2312. IGJI 761 1,165 +55.1
and and gravel __________ - ,156 52, 4.8

Stone, crushed and broken —--~" - 57273 58,031 {135 82,649 80,356 —2.38
Limestone flux and calcareous sto - 9,889 XX 30,819 31,613 +2.6
Cement, building ________ - 20,781 21,387 +2.9 10,793 10,634 —1.5
ime _________ "~ - 6,094 6,600 183 749 992 1324
Phosphate rock _______ e - 33,267 36,442 +9.5 7,209 8,762 +21.5
gliatys, ceramic and refracto. materials ____ 2,961 3,257 +410.0 1,757 1,488 115.3
ulfur, d; - — 4 5 34.1
e T e — N } 2883 3804 4351 8,300 9,028 1838
Gypsum and Plaster rock ____~TTTTT"TTTTT- 648 704 +8.6 864 963 +11.5

Other nonmetallic minerals except fuels 10,647 4,378 —589 7692 7,075 —8.0
Fertilizer and fertilizer materials 19,134 19,284 +.8 6,538 6,943 g2
Total oo 400,902 396,514 —1.1 239,719 245,769 +2.5
\x

Mine(gal energy resources and related products :

oal :
Anthracite ______________ 5,601 3835 _315)

Bituminous and lignite 354,954 371,135 4 4.6f 140,053 148,994 6.4
Coke 1528 1281 —1914° 1,084 1,186 4147
457 1,028 {1249 uem 108673 _+9‘f
3514 93, .
-} 1,660 214 —871 {13.682 13173 —s7
_________ 132 51 —6l4 5963 6080 o1
Distillate Fuel ofi 1,316 365 —730 178216 85,328 g1
Residual fuel ofl . -7"7 AT97 3027 —3619 89/083 1021209 4 14'%
fsphalt, tar, and pitches ~__777TTTTTTTTT 2,048 2985 1458 8414 9176 Lo
Liquefied Petroleum gases and coal gases ___ 7,201 —2.8 083 1,537 4-41.9

7,001 1, .

Other petroleum and coal products 4 _______ 16,523 20,950 -26.8 12,116 11,805 —2.¢
Total ______________ 396,217 411,812 3.9 557,879 576,785 3.4
797,119 808,326 1.4 797,598 822,554 3.1

____________ 1,390,960 1,447,864 +4.1 946,598 986,812 4.2
Mineral Products, percent of grand total :
Metals and minerals except fuels __________ 28.8 274 —49 25.3 249 —16

Mineral energy resources and related
products

________________________________ 28.4 55.8 +1.4 58.9 58.4 —.8

Total mineral productss ________ 57.8 56.2 —19 84.3 83.4 —11

XX Not applicable.

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

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

3 Corrected figure.

4 Includes lubricants, naphtha, and other petroleum solvents, and miscellaneous petroleum and
coal products.

®Data may not add to totals shown because of independent rounding.

Source: Interstate Commerce Commission. Bureau of Accounts. Freight Commodity Statistics.
Class I Railroads in the United States for the Years Ended December 31, 1971 ang 1972, Depart-
ment of the Army, Corps of Engineers, Waterborne Commerce of the United States, Part 5,
National Summaries, Calendar Years 1971 and 1972, table 2.
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- Table 50.—Percentage distribution of mine shipments of bituminous coal and
lignite by method of shipment and mine use

o Shppeiy SN Tocedto sy

tru :‘:ﬁd to tr:;::;(:' t0  gestination mines duction
1969 - —— 71.0 12.7 11.8 4.5 100.0
1970 - ceemmmmmmmm—mmmmmmmmm == 68.1 13.5 12.0 6.4 100.0
1971 69.2 10.7 10.9 9.2 100.0
1972 66.2 11.7 11.0 11.1 100.0
1973 cccommmcmmmmmmmmm——m—mmm—mmmTs 67.1 11.5 9.8 11.6 100.0

1 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 51.—Miles of utility gas main, by type of main*

(Thousands)
Type of main 1968 1969 1970 1971 1972
Field and gathering -- 64.4 64.9 66.6 66.5 67.1
Transmission -- - 234.5 248.1 252.6 T 256.5 260.2
Distribution - ————— —_— 562.7 578.6 595.6 T 610.7 623.9
Total - - 861.6 891.6 914.8 r933.7 951.2

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

So;ré:e: An(;erican Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry
in 1972, p. 50.

Table 52.—Petroleum pipelines, selected years

(Miles)
Trunklines Gathering
Year Crude Products lines Total
1959 - - 70,317 44,483 75,182 189,982
1962 70,355 53,200 76,988 200,543
1965 J— 72,383 61,443 77,041 210,867
1968 70,825 64,529 74,124 209,478
1971 .- - 75,066 72,406 71,132 218,604
Table 53.—Research and development activity
(Million dollars)
Funds expended
Total Company Federal Government

1970 1971 1972 1970 1971 1972 1970 1971 1972

Petroleum refining and

extraction o —cooemmo-—— 608 505 475 565 488 462 43 17 15

Percent of all industries 3.4 2.7 2.4 5.6 4.5 4.1 0.6 0.2 0.2

Chemicals and allied products 1,812 1,822 1,913 1,624 1,639 1,719 188 183 196
Percent of all industries 10.1 9.9 9.8 16.1 15.2 15.3 2.4 2.4 2.4

All industries —--c————e---- 17,858 18,420 19,521 10,073 10,749 11,247 7,785 1,671 8,274

Source: National Science Foundation. Research and Development in Industry. NSF 172-309,
%g;ilsw'lf,e ;,;ble Zé National Science Foundation. Science Resources Studies Highlights. NSF 73-317,
. 31, , P. 3.
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Table 54.—Federal obligated funds for metallurgy and materials research

. (Thousand dollars)
Fiscal year 1973 e Fiscal year 1974 ¢
Federal agency Basic Applied Total Basic Applied Total
research research research research research research

Department of Defense __________ 33,158 68,750 101,908 33,734 73,080 106,814
Atomic Energy Commission ______ 10,982 15,600 26,582 12,129 15,900 28,029
National Aeronautic and Space

Administration ________ " . 6,863 45,926 52,789 6,635 44,570 51,105
Bureau of Mines e 324 17,406 17,730 298 16,145 16,
National Sei Foundati _ 9,210 520 9,730 9,590 890 10,480
Department of Commerce ________ 705 1,582 2,287 714 1,635 2,249
gegeral Highway Administration _ 1,738 1,738 2,289 2,289

ther

___________________________ 11 1,387 1,398 - 1,122 1,122
Total ______________ —-- SL253 152,909  zi4162 63,000 155,581 281,581
¢ Estimate,

Source: National Science Foundation, Federal Funds for Research Development, and Other
gcientigc é&ctgvitsies. Fiscal Years 1972, 1973, and 1974. Detailed Statistical Tables C-24, C-25, C—43,
—~44, C-62, C-63.

Table 55.—Bureau of Mines obligations for Table 56.—Bureau of Mines obligations

mining and mineral research and for total research by field of science
development (Thousand dollars)
(Thousand dollars) Fiscal year
: Applied  Basic Develop- 1972 1973 1974 e
Fiscal year research research ment  Total

Engipeering Sciences ___ 28,733 30,490 38,050

27,646 6,248 12,563 46,457 Physical sciences _____- 10,5625 9,263 10,661

32,214 6,525 21,561 60,300 Mathematical sciences __ 529 566 1,092

32,805 7,846 30,237 70,888 Environmenta] sciences _ 864 1,146 2,166

34,591 6,863 36,063  77.507 Total ____________ 40,651 41,454 51,969
1974 ____ 44417 7,552 38,160 90,129 .

© Estimate,

Table 57.—Summary of Government inventories of strategic and critical materials,
December 31, 1973

Acquisition cost Market value 1

Total inventories in storage:
National stockpite ____ $3,420,829,900 $5,612,408,700
Supplemental stockpile ___ 1,288,714,100 1,502,197,400
Defense Production Act ____ 77777 510,142,400 285,499,200
Total on hand __.________ T 5,219,686,400 7,400,105,300
Inventories within objective: Total on hand ____ - 525,818,000 868,632,000
Inventories excess to objective: Total on hand _____ """ 4,693,868,400 6,531,473,300

qualities, or for inhe ent materials-handling allowances. Market values do not necessarily reflect
the amount that would be rea]izegl at time of sale. The uncommitted excess excludes the unshipped

Source: General Services Administration, Office of Preparedness, Stockpile Report to the
Congress. July-December 1973, p. 2.
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Table 58.—U.S. Government stockpile disposal of mineral commodities, 1973
c dity Sales com mitments
ommo
Quantity svﬁ:?
NATIONAL AND SUPPLEMENTAL STOCKPILE INVENTORIES

Aluminum - short tons_- 570,374  $287,074,032
Aluminum oxide -- do.. 57,193 6,030,143
ti do 5,973 7,698,604
Asbestos, amosite do. 109 23,030
Asbest ysotil do.. 107 18,800
Asbestos, crocidolite - do-. 6,927 1,454,670
Cadmium pounds.__ 770,406 2,486,284
Celestite short dry tons__ 12,062 423,014
Chromite, chemical do 19 20,360
Chromite, metallurgical do. 39,931 304,414
Chromite, refractory - - do-. 191,000 4,149,800
Chromium metal short tons_- s 2,382,864
Cobalt - _-pounds_- 7,435,692 20,358,824
Columbium ores and tes - do 822,486 1,385,202
Columbium, ferro - --do 457,515 1,054,744
Columbium, oxide powder S 1 S, 85,826 207,031
Diamond, industrial bort _.-carats__ 2,489,500 5,756,791
Diamond, industrial st do 830,000 9,089,749
Kyanite—mullite short dry tons_. 2,004 160,320
Lefd - oommmmmmmmmmmm—mmmmmmm—mmmm—mmmo=mms=====m T TTTT short tons_— 248,539 75,013,685
Magnesium - __—-do. 66,638 41,670,507

‘Manganese, battery grade, synthetic dioxide —--—--------! short dry tons_— 681 195,0:
Manganese, chemical-type B - —— do 600 38,430
Manganese, metallurgical - do---- 2,242,413 52,459,946
Manganese, ferro-high-carbon short tons.- 342,148 50,739,754
Manganese metal, electrolytic do_—-- 1,942 1,082,984
Mica, muscovite block -- I pounds-— 1,360,374 761,203

Mica, muscovite film —___ do. 7,385 ,80!
Mica, muscovite splittings do. 1,319,372 526,342
Mioa, phlogopite SPHttings ——---oo—memmommmmmm=mmommmme T do_—-- 506,748 403,720
Molybdenum disulfide --—onoommmommmn-mmmmnmmsm=Tmom=m T do....1—1,668,000 1! —3,578,984
Molybdenum, ferro —------- - do———- 2,521,000 4,961,140
Molybdenum, oxide - _do__-- 2,399,000 4,016,140
Quartz, Crystals — o-——ommomm-mmm—mmmmm=eT=STTTT Ty do———- 645,532 1,804,711
Rare earths short dry toms.. 2,629 1,170,475
Selenium - JA . pounds.- 329,790 3,195,819
Tale, steatite, ground -- ___short tons_- 510 4,930
Thorium Nitrate ————-----—--====o—-===m--—sm=mmTTTTT TR pounds_- 54,944 108,419
Tin ———-- e long tons_- 19,511 105,554,352
Tungsten ores and trates _— - —-_pounds__ 1,497,804 4,520,896
VanAdUM o oomoommmmmmmmmmmmmmmmmmoms=oSs—====SS T short tons ,200 8,503,755
DSt i iy do_——— 266,315 98,021,821
Zirconium ore, baddeleyite —- short dry tons_- 15,999 43,997
Total ——- — 801,307,551

DEFENSE PRODUCTION ACT (DPA) INVENTORY
Aluminum - ccoammmmmmmmmmmm === __short tons_— 236,741 121,185,754
7 TR pounds..- 614,927 1,668,173
Columbium ores and co ates = o-— 228,063 420,970
Manganese, battery grade, synthetic dioxide ————---—--- _short dry ton: K 340.153
Manganese, metallurgical e mmmmmmmmmmmm o= do———- 479,588 9,224,720
Manganese metal, electrolytic —--. ___short tons__ 5,409 3,907,079
Mica, muscovite block - e memmmmmmmmm = pounds.-— 470,827 475,701
Rutile —_- - __short dry tons_- 13,756 2,747,474
Tantalum minerals .- _— - __pounds__ 217,203 2,121.846
Titanium o -coemee _— ——— ______short tons__ 3,705 7,549.346
Total e mmmmmmmmmmm—mmmm oo - 149,641,216
OTHER

Bauxite .- ——— _long dry tons_._ 110,000 500,000
Lithium - - _pounds__ 1,900.000- 918,712
Mereury ———---—-—- —- _flasks__ 2,683 724,608
Zirconium metal powder — _--pounds__ 2,000 1,000
Total - - 2,144,215
-
Grand total _oooocommmmmmmnmmmmmmmmmmm=m==m=TmTmTmm T — 953,092,982

1 Negative figure represents adjustment of

Source:

General Services Administration,

gales contract in a previous report period.
Office of Preparedness. Stockpile Report to the Con-

gress. January-June 1973, pp. 16-17; July—December 1973, pp. 14-15.
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Table 59.—United Nations’ indexes of world ?

(1963 =100)
Industry sector and geographic area Tt ong e

EXTRACTIVE INDUSTRIES
Metals :
Non-Communist world ____________
Industrialized countries 2 _____
United States and Canada
Burope __________ 777 "=
European Economic Community 3
European Free Trade
Associations _____~
Australia and New Zealand _ -
Less_industrialized countries 5 -
atin  America 6 ______ -
Asia7 ____ "~ -
Communist Europe 8 _ -
orld _______ "~ TTTUC
Coal:
Non-Communist world __________
Industrialized countries 2 ____
United States and Canada
Burope —________ " 7" Tt
European Economic Community 3
European Free Trade
Associations ______ "
Australia and New Zealand
Less industrialized countries 5 _
Latin America® _____ _
Asia?7 ____ "
Communist Europe 8
World __________~ TTTmm--
Crude petroleum and natural gag:
Non-Communist world ________
Industrialized countries 2 ____
United States and Canada .
Europe ._________ "™
European Economic Community 3
European Free Trade
Associationt _____
Australia and New Zealand ?
Less industrialized countries 5 ___
Latin America6 ______ __
Asia?7 _____
Communist Europe 8
World ________ "
Total extractive industry :
Non-Communist world __________
Industrialized countries 2
United States and Canada _
Burope ________ 7" 77 Tmoomo---
European Economie Community 3
European Free Trade
Associations ____
Australia and New Zealand _ -
Less_industrialized countries 5 ___
atin America® _____
Asia7 _____
Communist Europe 8 _
World .________""_ -

Base metals;

Non-Communist world ___________
Industrialized countries2 _______
United States and Canada _
Europe ___________ "7
European Economic Community 3

European Free Trade
Association4 ____ "
Australia and New Zealand
Less_industrialized countries 5 __

atin America® _________
ia7

Non-Communist world __________

Industrialized countries 2 _____

United States and Canada
See footnotes at end of table,

1971

1972

1973

1978 by quarters
2nd

mineral industry production

3d 4th
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Table 59.—United Nations’ indexes of world® mineral industry production—Continued
(1963=100)

1973 by quarters

Industry sector and geographic area 1971 1972 1973 st ond 3 h

PROCESSING INDUSTRIES—Continued
Nonmetallic mineral products—Continued
Non-Communist world—Continued
Industrialized countries—Continued
Europe - 152 160 170 157 178 172 176
European Economic Community 3 145 153 161 149 161 163 163
European Free Trade

Association * oo eoeeomeemmo— — 157 165 173 163 179 169 181
Australia and New Zealand - - 143 150 163 147 159 172 175
Less industrialized countries® __ - 188 203 223 200 224 230 229
Latin America® oo 195 210 233 225 228 238 239
Asia? __ 184 195 214 196 221 221 217
Communist Europe 8 196 210 226 224 231 222 228
World ——-- - 166 177 192 183 197 192 194
Chemicals, petroleum, and_coal products: -
Non-Communist world ————ceememmmmmmom—m 196 214 237 229 237 235 245
Industrialized countries? ___-—— - 196 214 237 230 239 235 245
United States and Canada - - 180 200 217 209 219 220 221

Europe ---- —
European Economic Community 3 200 212 240 2317 241 229 252
European Free Trade
Association 4 e ooeommemmm- 199 213 228 225 231 211 243
Australia and New Zealand
Less industrialized countries® _._.

Latin America 6 oo 198 215 239 NA NA NA NA

Asia 7 — - 188 210 229 226 216 227 246

Communist Europe 8 oo _— 240 265 301 298 305 301 300

World - _— 205 224 250 243 251 248 256
OVERALL INDUSTRIAL PRODUCTION

Non-Communist world - c--ecoemmmmommmmmmmmmm 155 166 182 178 182 179 190

Industrialized countries? __ .- _— 152 163 179 175 179 175 186

United States and Canada ——eceeoeeon-m— 142 153 168 164 169 169 170

Eurove —- _— 152 159 172 172 173 160 184

European Economic Community 3 - 147 153 166 166 166 154 176

European Free Trade Association 4 _— 156 164 172 169 174 158 186

Australia and New Zealand 150 159 173 161 171 183 177

Less industrialized countries® __
Latin America ¢

Asia 7 _
Communist Europe ® - —cocmmemmmmmmmmm e 191 206 225 227 227 221 224
World —---

NA Not available.
1 Excludes Albania, Peobple’s Republic of China, Mongolia, North Korea, and North Vietnam.
2 Canada, the United States, all countries of Europe except those listed in footnotes 1 and 8,
the Republic of South Africa, Israel, Japan, Australia, and New Zealand.

3 Belgium, Denmark, France, West Germany, Ireland, Italy, Luxembourg, the Netherlands, and
the United Kingdom.

4 Austria, Norway, Portugal, Sweden, and Switzerland.

5 Countries not indicated in_footnotes 1, 2, and 8.

¢ Corresponds to the United Nations classification ‘“Caribbean, Central and South America.”

7 Corresponds to the United Nations classification ‘“Asia, excluding Israel and Japan.”

8 Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R.

9 Reported as zero in source, but both Australia and New Zealand produce natural gas; insuffi-
cient data available to calculate index number.

Source: United Nations. Monthly Bulletin of Statistics, August 1974, pp. xii-xxv.
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Table 60.—Comparisons of world and U.S.
minerals and mineral fuels in 1973

production and

U.S. imports of principal

Total U.S. Total U.S
World U.s. .
production U.S.pro-  imports lt’-md';"'d tp.roduc‘-i
(thousand duction (per- ~ ton i A 1on:tn
Mineral short tons (percent cent of (1mpo t (1mp 0: st
unless of world world pferoexi q pfereenl P
otherwise production) Dr ;r&fc_ %rmc-
stated) » duction) 4iom) 1973 tion) 1952 *
METALLIC ORES AND CONCENTRATES
Bauxitg -——--thousand long tons__ 69,910 2.7 16.1 18.8 20.7
Chromite 7,507 - 25.7 25.7 15.1
Copper (content of ore and
concentrate) .____________ 7,857 21.9 1.9 23.8 24.9
Iron ore_______; thousand long tons__ 850,477 10.3 5.1 15.4 14.7
Lead (content of ore and
. concentrate) ___________ 3,852 15.7 2.4 18.1 17.6
Mercury_thousand 76-pound flasks__ 276,203 . 16.7 17.4 13.0
Molybdenum (content of ore and
co trate) th d pounds__ 181,152 64.0 - 64.0 64.0
Nickel (content of ore and
trate) __ 726 2.5 26.3 28.8 28.0
Platinum group (Pt, Pd, ete.)
thousand troy ounces._ 4,314 5 54.2 54.7 43.4
Silver - do 307,314 12.3 42.5 54.8 35.2
Titanium concentrates :
Hmenite 1 B 3,887 20.9 6.1 27.0 29.0
Rutiler _________""7TTTTmTmm- 368 - 65.5 65.5 62.0
Tungsten concentrate (609%
tungsten dioxide)
thousand pounds__ 85,320 8.9 12.4 21.3 16.4
Zinc (content of ore and
trate) -— 6,377 7.5 24 9.9 10.5
METALS, SMELTER BASIS
Aluminum 13,349 33.9 4.6 38.5 40.6
Copper ______ 7,838 22.3 2.6 24.9 25.2
Iron, pig 552,852 18.2 @ 18.3 17.8
ad _____ 3,801 18.1 4.8 22.9 25.0
ag - S 261 46.9 1.3 48.2 48.9
Steel ingots and castings _________ 766,000 19.7 2.0 21.7 21.8
Tin _________ thousand long tons__ 227 2.2 20.3 22.5 23.7
Uranium oxide?® _______ short tons__ 25,486 51.9 22.0 73.9 59.1
Zinc 5,795 9.3 10.1 19.5 20.4
NONMETALS
Asbest 4,598 3.3 17.2 20.5 21.2
Cement - 764,303 11.2 1.0 12.0 12.3
Diamond _______; thousand carats__ 43,489 —_— 56.0 56.0 47.1
Feld: - 2,794 28.3 () 28.3 26.1
Fluorspar (marketable) _________ " 4,962 5.0 24.4 29.4 27.9
Gypsum __ 67,032 20.2 11.4 31.7 30.3
Mica (including serap) ____________ 289 61.2 2.1 63.3 75.0
Nitrogen, agricultural 3 42,202 30.5 2.3 32.8 35.1
Phosphate rock 108,000 39.0 ?) 39.1 37.6
Potash (K20 equivalent) 24,212 10.8 14.8 25.6 25.0
Salt —— 165,526 26.8 2.0 28.8 29.2
Sulfur, elemental
thousand long tons.__ 31,555 34.6 3.9 38.5 40.7
MINERAL ENERGY RESOURCES
Crude petroleum _thousand barrels__ 20,357,175 16.5 5.8 22.3 23.0
Natural gas ___million cubic feet__ 45,917,032 49.3 2.2 51.5 55.3
Bituminous coal and lignite ______ 3,288,578 18.0 _— 18.0 18.4
Anthracite 191,919 3.6 — 3.6 3.7

P Preliminary. T Revised.

L World total exclusive of the U.S.S.R.

2 Less than 14 unit,
3 Year ended June 30, 1973.
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Table 61.—Value of world export trade in major mineral commodity groups®
(Million U.S. dollars)

_ 23,020 24,860 *28670 SAe oS

Commodity group * 1968 1969 1970 1971 T 1972

Metals:
All ores, concentrates and scrap -———-——— 5,590 6,340 8,010 7,200 7,670
Iron and steel ——ceoc—emmmom—=-- _— 11,420 13,700 r 17,070 17,770 20,040
Nonferrous metals - — 9,440 10,870 r 12,210 10,350 11,550
Total metals ——.-- - 26,450 30,910 r 37,290 35,320 39,260
Nonmetals (crude only) ——e-—mm——mmmmmmm-= 2,170 2,26 2,390 2,570 2,920
Mineral fuels - 23,020 24,860 r 28,670 35,490 41,220
Grand total 51,640 58,030 r 68,350 73,380 83,400
All  cc dities — T r288,220 272,020 * 317,070 347,290 412,360

rRevised.

1Data presented are for selected major commodity groups of the Standard International Trade
Classification—Revised (SITC—R) and as such exclude some mineral commodities classified in that
data array together with other (nonmineral) commodities. SITC—R categories included are as
follows: Ores, concentrates and scrap—SITC Division 28; iron and steel—SITC Division 67;
nonferrous metals—SITC Division 68 ; nonmetals (crude only)—SITC Division 27; mineral fuels—
SITC Division 3. Major jtems not included are the metals, metalloids, and metal oxides of SITC
Group 513; mineral tar and crude chemicals from coal, petroleum, and natural gas of SITC
Division 52; manufactured fertilizers of SITC Division 56; and nonmetallic mineral manufactures
of SITC Groups 661, 662, 663, and 667.

Table 62.—Mineral commodity export price indexes

(1963=100)
Year and quarter Metal ores Fuels All crude minerals

1971 - _— 126 127 127

1972 ——— - 134 143 141
1973:

First quarter . - 139 153 150

Second quarter ——---- 154 163 160

Third quarter -_-- — - 166 179 175

Fourth quarter ——--- —_— _— 184 258 241

Annual average ——--—- 161 188 181

Source: United Nations, Monthly Bureau of Statistics, New York, September 1974, p. XV.

Table 63.—Analysis of export price indexes

(1963 =100)

Developed areas Developing areas

Year and quarter Total Nonferrous Total Nonferrous

minerals base metals minerals base metals
1971 . - - 145 151 119 161
1972 - 154 150 136 161

1973:

First quarter .- 170 167 142 189
Second quarter - _— 180 193 162 231
Third quarter - - 197 223 166 281
Fourth quarter - ———— 216 245 260 309
Annual average ————---—-----=-=-=-=sT=T 191 207 178 252

Source: United Nations, Monthly Bureau of Statistics, New York, September 1974, p. XV.






Mining and Quarrying Trends in
the Metal and Nonmetal Industries’

By John L. Moming?

Growing concern for environmental con-
siderations, health and safety standards,
price controls, inflation, material shortages,
and increased dependence on imports cre-
ated problems for the mineral industries in
1978. Although productivity increased for
most mineral commodities, the annual rate
of increase has slowed in recent years, indi-
cating a maturing technological situation.®

Despite these problems, the mineral in-
dustry buoyed by strong demand in 1973
continued to expand and established new
record highs for crude ore production and
total material handled. Crude ore produc-
tion rose 119, while total quantity of ma-
terial handled increased 129, ~compared
with that of 1972. Increased production of
metallic crude ores outpaced that of non-
metals as metals increased 149, and non-
metals 10%. Along with the increase in
quantity of crude ore produced, value of
metallic and nonmetallic mineral output
increased nearly 15% compared with that
of 1972. Over the past decade, totdl value
of metal and nonmetal crude ore output
increased from $6,638 million in 1964 to
$11,607 million in 1973.

Materials Handled.—Producers of metal
and nonmetallic minerals (excluding fuels)
handled nearly 4.7 billion tons of crude ore
and waste, 129 more than in 1972 and
569, more than in 1964. Material handled
at metal mines accounted for nearly 42%
of the total material handled compared
with 409, in 1972 and 31% in 1964.

Total tonnage of crude ore produced in-
creased 11% and tonnage of waste material
removed rose 139 compared with 1972
figures. Continuing a trend that was ob-
served a decade ago, the percentage of
crude ore to total material handled fell to
639, in 1973 compared with 66% in 1969
and 75% in 1964. Most of the growth in

crude ore production and material handled
in the mineral industry since 1960 (table 1)
has been from the development of new
surface mining operations and expansion of
existing surface operations.

Fourteen States each reported handling
over 100 million tons of material, an in-
crease of three States over those reported
in 1972. In 1964, only six States handled
over 100 million tons of material. Three
States reported handling over 200 million
tons of crude ore while six other States
each moved over 100 million tons of waste.
The leading States in crude ore output
were Florida (primarily phosphate rock and
titanium minerals); Minnesota (primarily
iron ore); and Arizona (primarily copper
ore). The same three States were also lead-
ers in waste material handled. Arizona re-
ported moving 429 million tons of waste
and accounted for 25% of the Nation’s
total. Arizona and Florida continued to lead
the Nation in total material handled as they
have since 1965.

Magnitude of the Mining Industry.—
Output of crude ore in 1973 was reported
from 14,437 mines and quarries, a 5% in-
crease over the number of mines reporting
in 1972. However, owing to an incomplete
uranium canvass, many small uranium op-
erations were not counted, and reporting
uranium mines dropped to 75 from 189 for
the previous year. In addition to the above
mines, there were 109 wells, ponds, or
pumping operations which produced sulfur,
salt, lithium, boron, and magnesium. Out-
put of crude ore from individual mines
ranged from 1 to nearly 44 million tons
T Tormerly Technologic Trends in the Mineral
Industries.

2 Supervisory Dphysical scientist, Division of
Ferrous Metals—Mineral Supply.

3 Staff, Bureau of Mines. Technologic and Re-

lated Trends in the Mineral Industries, 1973.
BuMines 1.C. 8643, 1974, 52 pp.
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and total material handled ranged from
1 to 138 million tons.

Twenty-one mines each reported over 10
million tons of crude ore production, five
more mines than in 1972, Copper and phos-
phate rock accounted for the increase, as
copper mines rose from 8 to 11 and phos-
phate rock mines from 2 to 4 mines. In
1966, 14 mines each had output of over
10 million tons of crude ore.

The 25 leading metal mines produced
nearly 448 million tons of crude ore, 179,
more than in 1973, and accounted for 689,
of the total output of crude ore from
metal mines. In terms of total material
handled, the 25 leading metal mines moved
1,366 million tons of material, 19%, more
than in 1972.

The Minntac mine of United States Steel
Corp. replaced the Utah Copper mine of
Kennecott Copper Corp. as the leader in
crude metal ore production. The Utah
Copper mine had ranked first since 1968.
Utah Copper, however, retained its leader-
ship in total material handled for metal
mines for the sixth successive year.

Various phosphate rock mines have been
leaders in output of crude nonmetal ore
during the past 10 years, but in 1973 the
limestone producing Calcite mine of United
States Steel Corp. ranked first in output
of crude ore. The Kingsford mine of Inter-
national Minerals and Chemical Corp. re-
tained its leadership in total material
handled.

The 25 leading nonmetal mines, in terms
of crude ore output, produced 187 million
tons of crude ore, 119, more than in 1972,
and accounted for 89 of the total crude ore
output from nonmetal mines. The 25 lead-
ing nonmetal mines, in terms of total ma-
terial handled, moved 3899 million tons of
material, a decrease of 2%,.

Copper mines (15) and iron mines 7
dominated the list for crude ore output
at metal mines while phosphate rock mines
(13) dominated the list for nonmetal mines.
The same commodities topped the listings
for total material handled. Arizona with
10 mines and Florida with 15 mines, had
the most large mines in the top 25 metal
and nonmetal mines, for output of crude
ore.

Value of Principal Mineral Products.—
When possible, the value measurement
used in table 4 is for mine output, the
form in which the minerals are extracted
from the ground. For some commodities,

the value is of beneficiated products. Values
for some metals are assigned according to
the average selling price of refined metal.

Average value for all commodities in-
creased 4%, compared with that of 1972,
Compared with a decade earlier, average
value rose 20%. For most mineral com-
modities, values continued to increase.
Among the metals, only titanium (ilmenite)
failed to increase significantly; for the
nonmetals, diatomite, fluorspar, scrap mica,
and dimension stone indicated decreased
value per ton of ore mined.

Byproducts contributed to the value of
nearly two-thirds of the mineral commodi-
ties listed in table 4. The value of byprod-
ucts was a significant part of the total value
for the metals such as bauxite, 9%; copper,
89%,; lead, 349,; silver, 199%,; and zinc, 20%;
and for the nonmetals such as feldspar, 99;
fluorspar, 9%; and salt, 15%. In general,
values of products produced at underground
mines were substantially higher than at
surface mines. Byproducts accounted for
8% of the value for metal ores and 19,
for nonmetal ores. Excluding the large
volume commodities of sand and gravel
and stone, byproducts contributed nearly
7% to the combined value of metal and
nonmetal ores, and nearly 3% to nonmetal
ores. Percentages for metal and nonmetal
ore values were unchanged from those of
1972,

Comparison of Production From Surface
and Underground Mines.—Crude ore pro-
duction from surface mines continued to
increase while that from underground
mines remained relatively stable. Owing
to the dominance of the large volume non-
metallic minerals—sand and gravel, stone,
and clay—all of which are primarily mined
by surface methods, little annual change
Wwas noted in the percentages of crude ore
production from surface and underground
operations. However, over the past decade
surface crude ore production of copper in-
creased from 849, to 89%:; iron ore from
90% to nearly 96%; molybdenum from
0% to 29%; and talc, soapstone, and pyro-
phyllite from 439, to 649%,. For all metal
commodities, surface crude ore production
increased from 819, in 1964 to 88% in
1973.

Three metal commodities, antimony, lead,
and zinc, and three nonmetal commodities,
potassium salts, sodium carbonate, and wol-
lastonite were mined entirely by under-
ground methods. Over 99%, of the crude
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ore of tungsten was produced from under-
ground operations. Crude ore production
of 8 metals and 18 nonmetals came en-
tirely from surface mines.

Ratio of Ore Treated to Marketable
Product.—The ratio of ore treated to
marketable product, the amount of ore pro-
cessed to produce one unit of marketable
product, varies with the type of mineral
commodity. The ratio ultimately depends
on the grade of ore treated and type of
valuable mineral content. For many of the
nonmetal commodities, the ratio is essen-
tially one to one. Ratios are significantly
lower for underground mines than for
surface mines for a specific commodity be-
cause of higher mining costs.

Ratios for many of the mineral com-
modities increased in 1973 compared with
those of 1972, continuing the trend that
has persisted for more than a decade.
Notable exceptions were lead and Dbarite,
both of which showed lower ratios.

Exploration and Development—The re-
ported 20.8 million feet in exploration and
development work in 1973 continued the
annual trend of reduced activity that has
persisted in the minerals industry since
1969. All of the decreased activity com-
pared with that of 1972 was for metals;
nonmetal footage was about the same as
in the previous year. Among the metals,
only silver and tungsten indicated in-
creased footage while copper footage de-
creased significantly. Although the overall
total for nonmetallic minerals remained
unchanged, footage for asbestos and gypsum
decreased significantly and increased for all
other nonmetals.

Exploration drilling including trench-
ing decreased 17% compared with that of
1972. With the exception of churn drilling
and other drilling methods, both of which
indicated increased footage, other types of
exploration methods showed reduced ac
tivity. In particular, percussion drilling was
down 439, compared with that of 1972.

Underground development work was 19%
lower than in 1972. Most of the decrease
was in drifting and crosscutting, primarily
for metals.

Four States, two less than in 1972, re-
ported over 1 million feet of exploration
and development work. Wyoming led the
nation with 25% of the total, followed by
South Dakota, 20%; New Mexico, 18%; and
Texas, 15%. Exploration and development

activity in Wyoming was primarily for
uranium; in South Dakota, for gold and
uranium; in New Mexico, for copper and
uranium; and in Texas, for iron-ore and
uranium.

Data presented in table 16 on total ma-
terial handled from development work is
not directly comparable with that of pre-
vious years because of a change in statis-
tical Teporting. Stripping data includes only
that related to development work in prepar-
ing a proved ore body for mining. Stripped
material from producing operations is in-
cluded in table 2.

Explosives.—Total consumption of ex-
plosives in the United States in 1973 con-
tinued to increase and set a new record
high for the fifth consecutive year. The
average growth rate for the past 5 years
has been 4.49% annually. Of the total in-
dustrial consumption, the minerals indus-
try accounted for 84%. Although explosive
usage decreased in coal mining, this loss
was more than offset by increased con-
sumption in metal and nonmetal mining
including quarrying. The increase in con-
sumption was due to continued growth in
the use of blasting agents.

Of the 2.3 billion pounds of explosives
used in the minerals industry, coal mining
accounted for 51%, metal mining 21%, and
quarrying and nonmetal mining 28%. Ken-
tucky, Pennsylvania, and Alabama were
the leading States in explosive oonsumption
for coal mining, accounting for 52% of the
total. Arizona, Minnesota, and New Mexico
were leading States in explosive consump-
tion for metal mining, accounting for 65%
of the total. For nonmetal mining and
quarrying, Kentucky, Ohio, and Pennsylva-
nia were leading States accounting for 20%
of total explosives used in this category.

Blasting agents and unprocessed ammo-
nium nitrate were the leading explosives
used, accounting for 70% of the total ex-
plosives used in the minerals industry.

Beginning in 1972, the Institute of Makers
of Explosives (IME) adopted new product
classifications for industrial explosives and
blasting agents. As a result, detailed data
are not directly comparable with previous
years.

More detailed explosives information is
published in the Annual Explosive issue,
Mineral Industry Surveys, prepared by the
Division of Nonmetallic Minerals, Bureau
of Mines.
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Table 1.—Material handled at surface and underground mines in the United States, by type
(Million short tons)

Surface Underground All mines 1

Type and year Crude 1 Crude 1 Crude
ore Waste Total ore Waste  Total ore Waste Total
336 508 844 86 8 94 421 516 938
340 415 755 83 7 91 423 422 846
346 434 780 76 7 83 422 441 863
354 463 817 76 7 83 430 470 900
376 455 830 83 7 90 458 462 920
390 505 895 87 6 94 477 511 989
412 634 1,050 88 7 95 500 641 1,140
353 619 9 74 7 81 427 626 1,050
402 717 1,120 79 13 92 481 730 1,210
455 941 1,400 85 13 98 540 954 1,490
499 968 1,470 87 7 94 586 975 1,560
480 1,020 1,500 80 6 86 560 1,020 1,580
491 1,080 1,570 86 5 91 576 1,080 1,660
574 1,280 1,860 82 9 91 655 1,290 1,950
1,550 236 1,790 57 1 58 1,610 236 1,850
1,590 188 1,780 65 1 66 1,660 190 1,850
1,590 224 1,810 62 1 63 1,650 225 1,880
1,640 261 1,900 67 2 69 1,710 263 1,970
1,740 277 2,010 69 2 71 1,800 279 2,080
1,850 296 2,140 78 3 81 1,930 299 2,220
1,930 368 2,300 77 2 79 2,010 370 2,380
1,910 399 2,310 78 3 81 1,990 402 2,390
1,870 413 2,280 78 3 81 1,950 416 2,360
2,000 375 2,380 80 2 82 2,080 377 2,460
2,010 431 2,440 80 4 84 2,090 435 2,530
1,980 442 2,420 73 5 78 2,050 447 2,500
2,020 415 2,430 7 5 82 2,100 420 2,520
2,240 418 2,650 82 1 83 2,320 419 2,740
1,890 744 2,630 143 9 152 2,030 753 2,780
1,930 603 2,540 148 9 156 2,080 612 2,690
1,940 658 2,590 138 8 146 2,070 666 2,740
1,990 724 2,720 142 9 152 2,140 784 2,870
2,110 731 2,840 152 9 161 2,260 740 3,000
2,240 801 3,040 165 9 175 2,400 810 3,210
2,340 1,000 3,340 165 9 174 2,510 1,010 3,520
2,260 1,020 3,280 152 10 162 2,410 1,030 3,440
2,270 1,130 3,400 157 16 178 2,430 1,150 3,580
2,460 1,320 3,770 165 15 180 2,620 1,330 3,950
2,510 1,400 3,910 167 11 178 2,680 1,410 4,090
2,460 1,460 3,920 158 11 164 2,610 1,470 4,080
2,500 1,500 4,000 63 10 17 2,670 1, 4 go
4

, , 1 3 3 510 ,1
2,810 1,700 4,510 163 11 174 2,970 1,710 ,680
1 Data may not add to totals shown because of independent rounding.
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Table 5.—Crude ore and total material handled at surface and underground mines,
by commodity, in 1973

(Percent)
. Crude ore Total material
Commodity Surface  Underground Surface Underground
METALS
Antimony — 100.0 — 100.0
Bauxite 1100.0 w 1100.0 w
Beryllium 100.0 — 100.0 —
Copper 89.1 10.9 96.7 3.3
Gold:
Lode 61.1 38.9 85.9 14.1
Placer 100.0 _— 99.7 3
Iron ore 95.6 4.4 97.5 2.6
_ 100.0 — 100.0
Mercury 52.8 47.2 96.2 3.8
Molybdenum 29.1 70.9 73.2 26.8
Nickel 100.0 - 100.0 -
Platinum-group metals - _______________ 100.0 — 100.0 —
Rare-earth metals 100.0 _— 100.0 .
Silver 4.4 95.6 5.8 94.2
Tin - 100.0 _— 100.0 —
Titanium 100.0 — 100.0
Tungst B 99.4 42.0 58.0
Uranium 70.1 29.9 98.6 1.4
Vanadium 100.0 — 100.0 o
Zinc —— . 100.0 . 99.8
Total metals - 87.5 12.5 95.3 4.7
NONMETALS
Abrasives :
Emery . 100.0 —_— 100.0 —
Garnet 100.0 — 100.0 —
Tripoli 33.1 66.9 33.1 66.9
Abrasive stone 100.0 —— 100.0 _
Aplite 100.0 _— 100.0 —
Asbestos 99.4 .6 99.7 3
Barite 96.4 3.6 97.7 2.3
Boron minerals 100.0 — 100.0 _—
Clays - 98.6 1.4 98.6 1.4
Diatomite ___ 100.0 _— 100.0 -
Feldspar - 99.1 . 99.3 T
Fluorspar - 13.9 86.1 18.7 86.3
Graphite ____ 100.0 _— 100.0 _—
Greensand marl 100.0 100.0
Gypsum  _ 80.3 19.7 89.9 10.1
Iron oxide pigments (crude) - ____ 41.8 58.2 70.6 29.4
Kyanite - —— 100.0 — 100.0 —
Lithium minerals _________ . ____________ 100.0 —— 100.0 —
Magnesite e 100.0 _— 100.0 —
Mica (scrap) — 100.0 _— 100.0 _—
Mica (sheet) - 100.0 _— 100.0 -
Millstone 100.0 — 100.0 —
Olivine - 100.0 _— 100.0 —
Perlite . 99.4 6 99.5 5
Phosphate rock 99.8 . 99.9 1
Potassium salts __________________________ - 100.0 — 100.0
Pumice . 100.0 — 100.0 _—
Salt - ____ 3.6 96.4 4.0 96.0
Sand and gravel _______________ 100.0 —— 100.0 .
Sodium carbonate (matural) - .. _— 100.0 _— 100.0
Stone:
Crushed and broken _._._______________ 96.2 3.8 96.2 3.8
Di ion - - 99.8 2 99.8 2
Tale, soapstone, pyrophyllite ______________ 63.5 36.5 83.9 16.1
Vermiculite ________ 100.0 - 100.0 -
Wollastonite —____________ . 100.0 - 100.0
Total nonmetals ___ - 96.5 3.5 96.8 3.2
Grand total ________________________ 94.5 5.5 96.2 3.8

W Withheld to avoid disclosing individual company confidential data; included with “Surface.”
1 Includes underground ; the Bureau of Mines is not at liberty to publish separately.
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Table 6.—Crude ore and total material handled at surface and underground mines,
by State, in 1973

(Percent)
State Crude ore Total material
Surface Underground Surface Underground
98 2 98 2
100 — 100 -
89 11 96 4
97 3 98 2
99 1 99 1
- 71 29 72 28
Connectict ————mm-mmmmm=-m==moms=mmmmmT 100 - 100 -
Delaware —- - 100 _— 100 -
Florid8 —o———mmmmmmmmmmmmmmmmmmmmmmm =T 100 — 100 —
Georgia J— 98 2 98 2
Hawaii 100 - 100 —
Idaho - 91 9 94 6
Illinois 97 3 97 3
Indiana 98 2 98 2
Towa 96 4 96 4
Kansas 89 11 89 11
Kentucky -- 84 16 84 16
Louisiana 83 17 83 17
Maine - 99 1 98 2
Maryland 99 1 99 1
M husett 100 — 100 —
Michigan 8 7
Min a 100 —_— 100 _—
Mississippi 100 — 100 —
Missouri 72 28 71 29
Montana —o---cem-mmmmmm—-= 98 2 99 1
Nebraskd —co—cee——mmmmmm—== 95 5 95 5
Nevada 100 — 100 _—
New Hampshire ——--emoomm-- 100 — 100 _—
New Jersey ——----———-mm—=—====== 99 1 99 1
New Mexico 77 23 92 8
New YOrK —-cemcmmmmommmmemm====== - 94 6 94 6
North Carolina 100 - 100 -
North Dakota —oocomee-om-- 100 — 100 —
Ohio 97 3 96 4
Oklahoma ——--ccmmmmmmmmmmmm===msmmTTT T 98 2 98 2
Oregon  ————-— 100 - 100 _—
Pennsylvania 94 6 93 1
Rhode Island 100 - 100 -
South Carolina 100 _— 100 -
South Dakota ———ceomeeemmmemmm 92 8 91 9
T ——— 91 9 92 8
Texas 100 —_— 100 .
tah o mm——cmmmmmm——mmm——om=—m=m=mos 99 1 99 1
Vermont 97 3 97 3
Virginia 97 3 96 4
‘Washington 99 1 99 1
West Virgini ———-—--—-----m----=-=ommsmo 87 13 87 13
Wi in [ - 99 1 99 1
Wyomi e ———————— — 72 28 96 4
Total 94 6 96 4
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Table 7.—~Number of domestic metal and nonmetal mines in 1973, by commodity and
magnitude of crude ore production *

Totl::ler tLessh 1,000 10,000 100,000 1,000,000 l%ore
. num] an to than
Commodity of 1000 10,000 100,000 1,000,000 10,000,000 10,000,000
to: tons tons tons to

mines tons ns ns
METALS
Bauxite __________________ 16 -_— 3 8 _— -
Copper _________" "7 64 14 3 4 15 17 11
Gold:

Lode _________________ 29 19 5 1 2 2 _—

Placer 50 29 10 9 2 - -
Iron ore ___ 69 — 9 9 22 25
Lead ___ 36 19 1 2 11 3 -
Mercury _ 21 13 8 — . _— -
Silver _______""""7" 41 20 11 8 2 —_— —
Titanium: Ilmenite 7 — - - - 7 -—

ungsten ________ 25 22 1 1 1 - -
Uranium 2 75 18 15 25 16 1 _—
Zine _.____ - 28 2 2 4 20 - -
Others ________ - 12 - 2 3 2 4 1
Total metals ________ 473 156 70 74 98 59 16
NONMETALS
brasi 4 9 - 5 4 - - -
Asbest 6 - 1 1 2 ——
Barite ________TTTTTTTTTT 41 1 8 16 16 -_— -—
Boron minerals - 2 - —_ 1 - 1 -—
Clays ________~ 1,420 112 406 750 152 -
Diatomite ______""""""7"7" 13 1 5 2 -

d - - 21 1 2 10 8 - -
Fluorspar _____"7"7TTTTTC 16 1 10 2 3 - -
Gypsum _____ 75 - 3 30 42 - -
Mica (scrap) 15 1 3 4 7 - _—
Perlite _________ 12 1 4 5 2 - -
Phosphate rock _ 42 1 6 - 13 18
Potassium salts __ 7 — — — 1 6 _—
Pumice _______ 158 9 52 91 6 - -
Salt __________ - 18 - 2 1 9 6 -
Sand and gravel _______ 6,995 140 1,014 3,483 2,240 118 -
Sodium carbonate (natural) 3 _— _— - - 3 _—
Stone :

Crushed and broken __ 4,623 - 231 699 1,770 1,717 205 1

Di i - 405 207 170 28 - - -—
Tale, soapstone,

pyrophyllite ____________ 51 6 22 20 3 - -
Vermiculite ___ - 3 - 1 _— 1 -—
thers ____________"__ - 29 10 7 3 9 . —
Total nonmetals ____ 13,964 722 2,420 6,224 4,233 360 5
Grand total ________ 14,437 878 2,490 6,298 4,331 419 21

1 Excludes wells, ponds, or pumping operations.

2Data incomplete. i

3 Antimony, beryllium, manganiferrous ore, molybdenum, nickel, platinum-group metals, rare-
earth metals, tin, and vanadium.

4 Emery, garnet, and tripoli. )

5 Abrasive stone, aplite, graphite, greensand marl, iron oxide pigments (crude), kyanite,
lithium minerals, magnesite, mica (sheet), millstones, olivine, and wollastonite.
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Table 8.—Twenty-five leading metal and nonmetal® mines in the United States in 1973,
in order of output of crude ore )

Mine State Operator Commodity Mining method
METALS
Minntac —-—- Minn ——eooo- United States Steel Corp - Iron ore __- --Open_ pit.
Utah Copper Kennecott Copper Corp -- Copper - Do.
Erie Commercial Pickands Mather & Co —-- Iron ore Do.

(Hoyt Lake).

Tyrone ——----e---m Phelps Dodge Corp —---—- Copper ——--e-——- Do.
Peter Mitchell Reserve Mining Co _.._-- Iron ore _ - Do.
Sierrita - --—--- - Duval Sierrita Corp __--- Copper - - Do.
San Manuel -- Magma Copper Co oo ———-do_ _-Caving.
Pima - Pima Mining Co ————- - ———-do_ _-Open pit.
Morenci —--cmmeeem ——-- Phelps Dodge Corp —————- ——_—do_ - Do.
Berkeley Pit - The Anaconda Company —— _——-do_ — Do.
Twin Buttes ————— Anamax Mining Co - JESRY 7o SRR Do.
Climax -cccomeeoom Axixerican Metal Climax, Molybdenum __--Caving.
ne.
Yerington ——--—--- The Anaconda Company - Copper __--——--- Open pit.
Empire —cc-e-----w Cleveland-Cliffs Iron Co -- Iron ore _- - Do.
Eagle Mountain - Kaiser Steel Corp ——----- ————do____ . Do.
Ray Pit e Kennecott Copper Corp -. Copper - - Do.
New Cornelia - Phelps Dodge Corp ——--—- JRNNY s S, - Do.
Butler Project _--- The Hanna Mining Co - Iron ore _. . Do.
Republic —ooeeamme Cleveland-Cliffs Iron Co - ce—do—__ - Do.
‘White Pine White Pine Copper Co _.- Copper —__—————- Open stopes.
Mission —ccccmmeoo American Smelting & BN T Y, Open pit.
Refining Co.
Inspiration —-——--- ——-- [ (s JP— Inspiration Consolidated JENRNY [« JEN Do.
Copper_ Co.
Highland —ccceeeem Fla —cccee-—- E.&I.CduPont de Nemours Ilmenite -_——---- Dredging.
0.
Trail Ridge —ccceee ——-- L 1, J——— -_--do ——_-do Do.
Mineral Park ___—- PN A —— Duval Corp Open pit.
NONMETALS
Calcite ——-cceeeeee United States Steel Corp - Stone -.__--—-—— Open quarry.
Suwannee Occidental Petroleum Corp- Phosphate rock —-Open pit.
Kingsford —----oeo ——-- do_ oo International Minerals & 0.
Chemical Corp.
Ft. Meade _- eecdO e Mobil Oil Corp —-----—--- Do.
Haynsworth _ American Cyanamid Co —- Do.
Payne Creek - Continental Oil Co ————_— Do.
Noralyn ——cceceem —=-G0ccoeee International Minerals & Do.
Chemical Corp.
Rockland —ccceeee ———- United States Steel Corp - ----d0———oooo- Do.
Palmetto --- - Continental Oil Co .-
Thornton - General Dynamies Corp --
Stoneport ———--——-- Presque Isle Corp —————-——
Clear Spring ---—- International Minerals &
Chemical Corp.
Nichols —ccoommemee - Mobil Oil Corp -—-———----——
Bonny Lake _— W. R. Grace & Co ———————
Feld ----——- — Texas Crushed Stone Co -
Pennsuco - .-- —_— Maule Industries, Inc —__—
McCook 378 - _— Vulean Materials Co -
Silver City -----—- Swift Agricultural
Chemical Corp.
Clinton - Lone Star Industries, Inc - Stone —_--.-——--- Open quarry.
Pt. Charlot __ General Development Corp- Sand and gravel _Open Dpit.
International International Minerals & Potassium salts _Open stopes.
. Chemical Corp.
Zonolite - —o——-- W. R. Grace & Co - Vermiculite ----- Open pit.
Saddle Creek Continental Oil Co Phosphate rock - Do.
Hi Calcium Inland Steel Co —_- Stone —-oocooo--- Open quarry.
Beckman .o——————- McDonough Bros., In BRI ' JESO Do.

1 Brines and materials from wells excepted.
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Table 9.—Twenty-five leading metal and nonmetal? mines in the United States in 1973,
in order of output of total materials handled

Mine State Operator Commodity Mining method
METALS
Utah Copper _____ Kennecott Copper Corp .. Copper Open pit.
Twin Buttes __ Anamax Mining Co _____ ———do___ Do.
Tyrone ____ - Phelps Dodge Corp ___.__ ——-do___ Do.
Minntac _.__ United States Steel Corp _ Iron ore . Do.
Berkeley Pit ______ The Anaconda Company .. Copper Do.
Erie Commercial Pickands Mather & Co __ Iron ore Do.
(Hoyt Lake).
Sierrita Duval Sierrita Corp Copper Do.
Kaiser Steel Corp ___ Iron ore Do.
Phelps Dodge Corp ______ Copper Do.
Utah International, Inc -. Uranium Artificial
stopes.
Pima Mining Co ___._____ Open pit.
Reserve Mining Co ______ Do.
Kennecott Copper Corp .__ Do.
—em-doa Do.
Molybdenum Corp. of Do.
America.
Shirley Basin Utah International, Inc __ Do.
Pinto Valley Cities Service Co ________ Do.
Mission __________ ____ American Smelting & Do.
Refining Co.
Chino ____________ . Kennecott Copper Corp .. Do.
New Cornelia i Phelps Dodge Corp _.____ Do.
Yerington ________ The Anaconda Company __ Do.
Inspiration _______ i Inspiration Consolidated Do.
Copper Corp.
Exxon Corp _______ Do.
Magma Copper Co ______ Copper Caving.
Cleveland-Cliffs Iron Co _ Tron ore Open pit.
NONMETALS
Kingsford - Fla --— International Minerals & Phosphate rock .. Open pit.
Chemical Corp.
Suwannee ________ ____ do________ Occidential Petroleum mmemdo_ o ______ Do.
Corp.
Haynsworth ______ ----do________ American Cyanamid Co __ —mdo________ Do.
Bonny Lake ._ W. R. Grace & Co _______ Do.
Noralyn International Minerals & Do.
Chemical Corp.
Rockland _________ ____ do______ United States Steel Corp - ____do__________ Do.
Ft. Meade ._______ Mobil Oil Corp __________
Clear Spring _____ ____ International Minerals &
Chemical Corp.
Lee Creek .___ Texasgulf, Inc __________
Nichols __ Mobil Oil Corp __________
Calcite United States Steel Corp __
Boron ____________ U.g. Borax & Chemical Boron __________ Open pit.
orp.
Watson __________ Fla _________ Swift Agricultural Do.
Chemicals Corp.
Silver City _______ ____ _d - Do.
Gay ____ . ________ Do.
Tampa Agricultural Do.
Chemical
Operations.
Payne Creek Do.
Palmetto do-_______________ J— - Do.
Thornton __ General Dynamics Corp - Open quarry.
Stoneport __ Presque Isle Corp . ———-do__________ Do.
Zonolite ___ W. R. Grace & Co __ Vermiculite _____ Open pit.
Crawford Stauffer Chemical Co _ Do.
Vernal __ ----doo_ Do.
Feld _____ - -~ Texas Crushed Stone Co __ Open quarry.
Pennsuco _________ Maule Industries, Inc ___ Do.

1 Brines and materials from wells excepted.
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Table 12.—Mining methods used in open-pit mining, by commedity, in 1973

(Percent)
Total material handled
Commodity Preceded by drilling Not preceded by drilling
and blasting and blasting *
METALS
Bauxite _ - 56 44
Beryllium - 100
Copper 85 15
Lode 98 2
Placer - 100
Iron ore 84 16
—— 100
Mercury —- 30 70
Molybd 100 -
Nickel 12 88
Platinum-group metals _____________________ — 100
Rare-earth metals 100 —
Silver 99 1
Tin — 100
Titanium: Ilmenite - 10 90
Tungsten 100 —
Uranium 11 89
Vanadium 50 50
NONMETALS
Abrasives :
Abrasive stone __________ . _______ 66 34
Emery 100 —
Garnet 59 41
Tripoli - 92 8
Aplite e 41 59
Asbestos 91 9
Barite 15 86
Boron 100 —
Clays — 100
Diatomite — 100
Feldspar 71 23
Fluorspar —_— oo 100 —_—
Graphite 100 .
Gr nd marl - - 100
Gypsum 85 15
Iron oxide pigments (crude) _——--ooo_- — 100
Kyanite 79 21
Magnesite — 100 —
Mica (scrap) — - 48 52
Mica (sheet) — 100
Millstone - 98 2
Olivine 59 41
Perlite 45 55
Phosphate rock 4 96
Pumice - 100
Salt 4 96
Sand and gravel - 100
Stone:
Crushed and broken . —____ 98 2
Di i . — 100
Talc, soapstone, pyrophyllite 68 32
Vermiculite 62 38
Total - 55 45

1Includes drilling or cutting without blasting, dredging, mechanical excavation and nonfloat
washing, and other surface mining methods.
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Table 13.—Exploration and development activity in the United States, by

method, in 1973

Metals N tals Total 1
Method Feet Percent Percent Percent
oftotal 2 Feet  orintalz  Feet  opicior:
DEVELOPMENT
Shaft and winze sinking ___________ 8,450 1.2 850 1.7 9,290 1.2
Raisin, 126,000 17.2 7,580 15.0 133,000 17.0
Drifting, crosscutting or tunneling _ 597,000 81.6 42,000 83.3 639,000 81.8
Total? ______________________ 731,000 100.0 50,400 100.0 782,000 100.0
EXPLORATION
Diamond drilling __________________ 1,490,000 133,000 25.6 1,620,000 8.1
Churn drilling ___ - 109,000 K] 5,000 1.0 114,000 .6
Rotary drilling ____ - 12,400,000 63.6 278,000 53.8 12,700,000 63.3
Percussion drilling __ —— 4,670,000 23.9 65,500 12.7 4,730,000 23.6
Other drilling _____________________ 794,000 4.1 28,200 5.4 822,000 4.1
Trenching 49,600 2 8,020 1.5 57,600 .3
Total 1 R 19,500,000 100.0 517,000 100.0 20,000,000 100.0
Grand total? ________________ 20,300,000 568,000 20,800,000

1 Data may not add to totals show because of independent rounding.
2 Based on unrounded footage.
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Table 16.—Total material (ore and waste) produced by mine development in the
United States, by commodity and State, in 1973

(Thousand short tons)

Drifting,
Shaft and 234
winze ising  CTOSSCubting, giripping Total 1
sinking or
tunneling
COMMODITY
METALS
ggpper 30 185 961 84,500 85,700
Lode 2 33 172 648 855
Placer - - 5 206 211
Iron ore 1 31 1,360 51,600 53,000
Lead 4 37 1,130 4 1,170
Mercury - — —— 2 200 202
Silver 4 27 342 36 410
Tungsten — 4 83 — 87
Uranium - 36 74 522 45,100 45,700
Zinc 15 48 707 13 783
Other 2 - 5 26 789 18,500 19,300
Total metals® ___o___ 97 466 6,070 201,000 207,000
NONMETALS
Barite - — - 15 170 186
Diatomite - - — 1,940 1,940
Feldspar -_- — —_ 1 100 101
FluorSpar - oo 3 22 51 10 86
Gypsum 7 _— 64 10,900 10,900
Mica (SCrap) —ccom—mmmmmmememom e — — — M 7
Phosphate rock —--occeoomme o - ki 22 6,890 6,920
Pumice - — — —_— 22 22
Tale, soapstone, pyrophyllite —____ — 3 66 1,290 1,350
Other 3 1 - 78 1,600 1,
Total nonmetals® ___——___ 11 32 297 22,900 23,300
Grand total ______________ 108 498 6,370 224,000 231,000
STATE
Alabama oo — — — w w
Alaska - _— - 189 192
Arizona - 28 153 861 45,900 417,000
Arkansas — Q] 15 2,710 2,720
California 1 3 106 3,260 3,370
Colorado 2 58 1,240 2,770 4,080
Con: ticut o - . W W
Florida - - - - w w
Georgia — - - w W
Idaho 13 66 268 10 357
Tlinois 3 12 39 - 54
Indiana - w - — - w
Iowa - — — w w
Kentucky - w w - w
Maine --- - — w — W
Michigan — — 21 13,200 13,200
Minnesota - — _— 39,900 39,900
Missouri - 1 17 1,890 18 1,990
t: J— 2 33 81 602 718
Nevada 3 11 T4 4,360 4,450
New Mexico oo 34 44 450 51,800 52,300
New York - 9 145 226 380
North Caroling oo — _— *) 42 42
Oklah - —— — w w
Oregon - 1 4 1 6
Pennsylvania oo w w w w w
South Dakota oo (*) 30 138 *) 168
Ten 1 153 _— 157
Texas - - . — 2,350 2,360
Utah 4 35 108 5,660 5,810
Vermont - w w - w
Virginia — 1 69 7 78
Washington oo — 3 82 28 113
Wyoming 2 *) 86 46,500 46,600
Undistributed - cceeoeemmme - 12 22 531 4,170 4,740
Total 1 e 108 498 6,370 224,000 231,000
“Undistrib-

W Withheld to avoid disclosing individual company confidential data; included with
uted.”

1Data may not add to totals show:
2 Bauxite, beryllium, molybdenum,
3 Abrasive stone, asbestos, boron minerals,

and sodium carbonate (natural).
4 Less than 1% unit.

n because of independent rounding.
titanium (ilmenite) and
garnet, magnesi

vanadium.
te, miea (sheet), potassium salts, salt,



86 MINERALS YEARBOOK, 1973

Table 17.—US. consumption of explosives

(Thousand pounds)
Goal T Total Total
0a, e an : o
Year mining mining nonmetal ﬁéﬁ:ﬁ; Other industrial
mining
820,114 470,791 438,789 1,729,694 496,783 2,226,477
962,331 479,508 455,424 1,897,263 496,228 2,393,491
1,071,305 457,286 489,572 2,018,163 585,851 2,554,014
1,212,585 430,686 493,677 2,136,948 532,841 2,669,789
1,177,062 495,879 643,292 2,316,233 438,718 2,754,946
Table 18.—U.S. consumption of explosives in the minerals industry
(Thousand pounds)
Coal Metal Quarrying
Year rig P and nonmetal Total
mining mining mining
PERMISSIBLE EXPLOSIVES
1972 ______ —— 42,232 99 865 43,196
1973 ______ _— _— 39,307 115 957 40,379
OTHER HIGH EXPLOSIVES
1972 - 16,297 27,648 100,600 144,545
1973 —_— 20,198 28,295 107,675 156,168
CYLINDRICALLY-PACKED BLASTING AGENTS
1972 201,820 7,542 30,064 239,426
1973 _____ 222,797 6,265 32,228 261,290
PACKAGED AND BULK WATER GELS AND SLURRIES
1972 9,212 156,618 41,305 207,135
1978 ____ 11,622 178,530 54,154 239,306
OTHER PROCESSED BLASTING AGENTS AND UNPROCESSED AMMONIUM NITRATE
1972 __ 943,024 238,779 320,843 1,502,646
1973 - - 883,138 287,674 448,278 1,619,090
TOTAL EXPLOSIVES

1972 ___ 1,212,585 430,686 493,677 2,136,948
1978 - ——— 1,177,062 495,879 643,292 2,316,233




Statistical Summary

By Staff, Office of Technical Data Services—Mineral Supply

This chapter summarizes mineral pro-
duction data for the United States, its
island possessions, and the Commonwealth
of Puerto Rico. Tables are also included
that show the principal mineral commodi-
ties exported from and imported into the
United States, and that compare world
and U.S. mineral production. The detailed
data from which these tables were derived
are contained in the commodity chapters
of volume I and in the State chapters of
volume II of this edition of the Minerals
Yearbook.

Mineral production may be measured at
any of several stages of extraction and
processing. The stage of measurement used
in this chapter is what is normally termed
“mine output.” It usually refers to minerals
or ores in the form in which they are first
extracted from the ground, but customarily

Table 1.—Value of mineral production®

includes the product of auxiliary processing
at or near the mines.

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

The weight of volume units shown are
those customarily used in the particular in-
dustries producing the commodities. Values
shown are in current dollars, with no ad-
justment made to compensate for changes
in the purchasing power of the dollar.

in the United States, by mineral group

(Millions)

Year Mineral fuels ( ggggt}t‘z}ss) Metals Total 2
1969 e $17,965 $5,624 $3,333 $26,921
1970 e 20,152 5,712 3,928 29,792
1971 - 21,247 6,058 3,403 30,708
1972 T e 22,061 6,482 3,642 32,185
1973 25,012 7,413 4,362 36,788

r Revised.

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

tion by producers).

2 Data may not add to totals shown because of independent rounding.
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Table 3.—Minerals produced in the United States

Mineral

MINERALS YEARBOOK, 1973

and principal producing
States in 1973

Principal producing States,

in order of quantity Other producing States

Antimony ore and concentrate __
Aplite
Ash

"

Asphalt (native)
arite

Bauxite -

Beryllium concentrate

%daho, Mont., Nev.

a.
Calif., Vt., Ariz., N.C.
Tex., Utah, Ala., Mo.
Nev., Mo., Ark., Alaska________
Ark., Ala., Ga.
Utah.

Calif., Ga., Tenn.

Boron minerals ______ Calif.
Bromine ________T"77"77" - Ark., Mich., Calif.
Calcium-magnesium chloride --- Mich., Calif.
Carbon dioxide (natural) ______ N. Mex., Calif., Colo., Utah.
C t Calif., Pa., Tex., Mich____.___ Ala., Ariz., Ark., Colo., Fla.,
Ga., Hawaii, Idaho, IlI., Ind.,
Iowa, Kans., Ky., La., Maine,
Md., Minn., Miss., Mo., Mont.,
Nebr., Nev., N. Mex.,, N.Y.,
N.C., Ohio, Okla., Oreg., S.c.,
S. Dak., Tenn., Utah, Va.,
Wash.,, W. Va., Wis., ‘Wyo.
Clays - ________ o Ga., Tex., Ohio, N.C___________ All othe%; States except Alaska,
., Vit
Coal . Ky, W. Va,, Pa,, IIl___________ Ala., Alaska, Ariz., Ark., Colo.,
Ind., Iowa, Kans., Md., Mo.,
Mont., N. Mex., N. Dak., Ohio,
Okla., Tenn., Tex., Utah, Va.,
Wash.,, Wyo.
Copper (mine) _______________ Ariz., Utah, N. Mex., Mont____ Calif., Colo., Idaho, Maine, Mich.,
0., Nev., Okla., Oreg., Pa.,
Tenn., Wash.
Diatomite _____________ Calif., Nev., Wash____________ Oreg.
Emery N.Y - Oreg.
Feldspar ___________ N.C., Calif., Conn., Ga. ... _ Ariz., Colo., S. Dak., Wyo.
Fluorspar 11, Colo., Mont., Nev_______ - Ariz., Ky., Tex., Utah.
Garnet, abrasive N.Y., Idaho.
Gold (mine) ____ S. Dak., Utah, Nev., Ariz______ Alaska, Calif., Colo., Idaho,
Mont., N. Mex., Oreg., Tenn.,
‘Wash,
Graphite —mmeecmmcmeeee Tex.
Gypsum _________ 777777 Mich., Calif., Tex., Towa._______ Ariz., Ark., Colo., Idaho, Ind.,
ns., La., Mont.,, Nev., N.
Mex.,” N.Y., Ohio, Okla., S.
Dak., Utah. Va., Wash., Wyo.
Helium _.________________ Kans., Tex., Okla., Ariz.
Todine Mich.
Iron ore __________ 77777777 Minn., Mich., Calif., Mo_______ Ala., Ariz., Ark., Colo., Ga.,
Idaho, Mont., Nev., N. Mex.,
N.Y, N.C., Pa, Tex., Utah,
Wis., Wyo.
Kyanite ___________ _____ Va., Ga., Fla.
Lead (mine) _._____ """ T_77°°C Mo., Idaho, Colo., Utah________ Alaska, Ariz., Calif., II1., Maine,
ont., Mex., N.Y., Va.,
Wash., Wis,
Lime _______________________ Ohio, Pa., Tex., Mo____________ Ala., Ariz., Ark., Calif., Colo.,
Conn., Fla., Hawaii, Idaho,
I, Ind., Iowa, Kans., Ky.,
La., Md.,, Mass., Mich., Minn.,
Miss., Mont., Nebr., Nev.,
N.J., N. Mex., N.Y., N. Dak.,
Okla., Oreg., S. Dak., Tenn.,
Utah, Va., Wash,, W. Va,,
Wis., Wyo.
Lithium minerals _____________ N.C., Nev., Calif.
Magnesite _________ - Nev.
Magnesium chloride __ - Tex.
Magnesium compounds Mich., Calif., N.J., Fla_________ Del., Miss., Tex., Utah.
Manganese ore _______ Mont.
Manganiferous ore ________ -- Minn, N. Mex.
Manganiferous residuum .. -- N.J.
Marl, greensand ________ - N.J.
Mercury ________ Calif., Nev., Alaska, Tex._____
Mica, scrap __ -C., Ala.,, Ga,, S.C________ i
Molybdenum™ __ Colo., Ariz., Utah, N. Mex Calif., Nev.

Natural gas

Ala., Alaska, Ariz., Ark., Calif.,
Colo., Fla., Ill., Ind., Kans.,
Ky., Md., Mich., Miss., Mo.,
Mont., Nebr., N.Y., N. Dak.,
Ohio, Pa., Tenn., Utah, Va.,

W. Va., Wyo.

Tex., La., Okla., N. Mex_____:
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Table 3.—Minerals produced in the United States and principal producing

States in 1973—Continued

Mineral

Principal producing States,
in order of quantity

Other producing States

Natural gas liquids

Nickel
Olivine
Peat

Perlite
Petroleum, crude

Phosphate rock
Platinum-group metals
Potassium salts
Pumice

Pyrites ore and concentrate __
gare-earth metal concentrate __
alt

Sand and gravel
Silver (mine)

Sodium carbonate (natural) __.
Sodium sulfate (natural) __
Staurolite
Stone
Sulfur (Frasch)
Tale, soapstone, pyrophyllite __

Tin
Titanium concentrate
Tripoli
Tungsten concentrate __
Uranium
Vanadium
Vermiculite _
‘Wollastonite ____
Zinc (mine)

Zircon concentrate

Tex., La., Okla., N. Mex_ ...

Oreg.
Wash., N.C.
Mich., Ill.,, Ind.,, N.Jocmooo__

N. Mex., Ariz., Calif., Nev.
Tex., La., Calif.,, Okla__.__-

Fla., Idaho, Tenn.,, N.Coo._
Alaska.
N. Mex., Utah, Calif.

Oreg., Ariz., Calif., Hawaii___.

Tenn., Colo., Ariz.
Calif., Ga., Fla.
La., Tex., N.Y., Mich__________

Calif., Mich.,, Ohio, IN___.______
Idaho, Ariz., Mont., Colo_____.

Wyo., Calif.

Calif., Tex., Utah.

Fla.

Pa., I, Fla.,, Tex o ______
Tex., La.

Vt., N.Y., Tex., Mont__________

Colo., N. Mex

N.Y., Fla.,, N.J., Ga.
I1l., Okla., Ark., Pa.
Calif, Colo.,
Wyo., N. Mex., Tex., Utah_
Ark., Idaho, Colo., Utah_______
Mont., S.C.

N.Y.
Mo., N.Y., Tenn.,, Colo________

Fla., Ga.

Ala., Alaska, Ark., Calif., Colo.,
Fla., Ill, Kans., Ky., Mich,,
Miss., Mont.,, Nebr., N. Dak.,
Pa., Utah, W. Va.,, Wyo.

Calif., Colo., Fla., Ga., Iowa,
Maine, Md., Mass., Minn,
Mont., N. Mex., N.Y., Ohio,
Pa., S.C., Vt., Wash., Wis.

Colo., Idaho, Tex.

_ Ala., Alaska, Ariz.,, Ark., Colo.,

Fla.,, Ill., Ind., Kans., Ky,
Mich.,, Miss., Mo., Mont.,
Nebr., Nev.,, N. Mex., N.Y.,
N. Dak., Ohio, Pa., S. Dak.,

Tenn., Utah, W. Va., Wyo.

Mo., Mont., Utah, Wyo.

Colo., Idaho, Kans.,, Nev., N.
Mex., Okla., Utah, Wash,
‘Wyo.

Ala., Calif., Colo., Hawaii,

Kans., Nev.,, N. ex., N.
Dak., Ohio, Okla., Utah, Va.,
W. V:

. Va.

All other States.

Alaska, Calif., Ill., Maine, Mich.,
Mo., Nev., N. Mex., N.Y.,
Okla., Oreg., S. Dak., Tenn.,
Utah, Wash.

All other States except Del.

Ala., Ark., Calif.,, Ga., Md,
Nev., N.C., Oreg., Va., Wash.
Alaska.

Ariz., Idaho, Mont., Utah, Wash.
Alaska, Colo., Wash.

N. Mex.
Ariz., Calif., Idaho, Ill., Ky.,
Maine, Mont., N.J., N. Mex.,

Pa., Utah, Va., Wash.,.Wis.
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Table 4.—Value of mineral production in the United States and
principal minerals produced in 1973

Value Percent Principal mi s i
State (thousands) Rank Oio ?als rincipal minerals, in order of value

Alabama ________ $413,056 21 1.12 Coal, cement, petroleum, stone.

Alaska 328,789 25 .89 Petroleum, sand and gravel, natural gas, stone.

Arizona __ 1,304,988 8 3.55 Copper, molybdenum, sand and gravel, cement.

Arkansas 273,705 29 .75 Petroleum, bromine, natural gas, cement.

California 2,041,686 3 65.56  Petroleum, cement, sand and gravel, natural gas.

Colorado _.__ 532,776 19 1.45 Petroleum, molybdenum, coal, sand and gravel.

Connecticut 36,804 44 .10 Stone, sand and gravel, feldspar, lime.

Delaware 3,889 50 .01 Sand and gravel, magnesium compounds, clays.

Florida ___ 601,100 17 1.63 Phosphate rock, petroleum, stone, cement.

Georgia . 305,479 26 .83 Clays, stone, cement, sand and gravel.

Hawaii __ 35,147 45 .10 Stone, cement, sand and gravel, Ppumice.

Idaho ____ 136,081 33 .37 Silver, phosphate rock, lead, zinc.

Illinois 825,608 12 2.24 Coal, petroleum, stone, sand and gravel.

Indiana __ 351,405 24 .96 Coal, cement, stone, sand and gravel.

Iowa ____ 158,800 31 .43 Cement, stone, sand and gravel, gypsum.

Kansas _________ 646,299 16 1.76 Petroleum, natural gas, natural gas liquids, ce-
ment.

Kentucky .. 1,164,762 9 8.17 Coal, stone, petroleum, natural gas.

Louisiana _ 5,819,610 2 15.82 Peftroleum, natural gas, natural gas liquids, sul-
‘ur.

Maine __________ 33,493 46 .09 Sand and gravel, cement, zine, stone.

Maryland __._____ 131,907 34 .36 Stone, cement, sand and gravel, coal.

Massachusetts ___ 59,682 43 .16 Stone, sand and gravel, lime, clays.

Michigan __._____ 789,022 14 2.14 Iron ore, cement, copper, sand and gravel.

Minnesota _ - 852,785 11 2.32 Iron ore, sand and gravel, stone, cement.

Mississippi - - 281,738 27 7 Petroleum, natural gas, sand and gravel, cement.

Missouri ___ - 512,634 20 1.39 Lead, cement, stone, iron ore.

Montana __ - 385,285 22 1.05 Copper, petroleum, coal, sand and gravel.

Nebraska _ - 80,821 42 22 Petroleum, cement, sand and gravel, stone.

Nevada _________ 201,813 30 .55 Copper, gold, sand and gravel, diatomite.

New Hampshire _ 14,119 48 .04 Sand and gravel, stone, clays, gem stones.

New Jersey ..__ 114,016 37 .31 Stone, sand and gravel, zine, titanium concen-
trate.

New Mexico ____. 1,305,644 7 3.55 Pelt_rol%lm, natural gas, copper, natural gas
iquids. :

New York ______ 375,866 23 1.02 Cement, stone, salt, sand and gravel.

North Carolina __ 146,930 32 .40 Stone, sand and gravel, cement, feldspar.

North Dakota 111,853 38 .30 Petroleum, coal, sand and grave], natural gas.

Ohio ___________ 13 2.19 Coal, stone, cement, lime.

Oklahoma 6 3.60 Petroleum, natural gas, natural gas liquids, stome.

Oregon _________ 1,466 40 22 Sand and gravel, stone, cement, nickel.

Pennsylvania ___ 1,401,900 5 3.81 Coal, cement, stone, sand and gravel.

Rhode Island ___ 4,340 49 .01 Sand and gravel, stone, gem stones.

South Carolina __ 88,361 39 24 Cement, stone, clays, sand and gravel.

South Dakota ___ 81,139 41 .22 Gold, sand and gravel, cement, stone.

Tennessee ______ 275,690 28 .75 Stone, coal, cement, zinec.

Texas __________ 8,442,494 1 22.95 Petroleum, natural gas, natural gas liquids,
cement.

Utah ___________ 674,210 15 1.83 Copper, petroleum, coal, gold.

Vermont - 29,366 47 .08 Stone, asbestos, sand and gravel, tale.

Virginia ________ 540,595 18 1.47 Coal, stone, sand and gravel, cement,

Washington _____ 114,329 36 .31 Sand and gravel, cement, coal, stone.

West Virginia __ 1,508,045 4 4.09 Coal, natural gas, stone, cement.

Wisconsin  ______ 114,339 35 .31 Sand and gravel, stone, iron ore, cement.

Wyoming ______ 928,105 10 2.52 Petroleum, sodium compounds, uranium, natural
gas.

Total _____ 36,788,000 - 100.00
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Table 5.—Value of mineral production per capita and per square mile in 1973, by State

Value of mineral production

Area 1970
State (Square Poﬁlﬁlgflon (’{ﬁg?ll Per square mile Per capita

miles) sands) sands) Dollars Rank  Dollars Rank

Alabama .. 51,609 3,444 $413,056 $8,004 20 $120 21
Alaska ____ 586,412 300 328,789 561 50 1,096 4
Arizona 113,909 1,771 1,304,988 11,456 14 737 7
Arkansas 53,104 1,923 ,705 5,154 31 142 18
California 158,693 19,953 2,041,686 12,866 12 102 25
Colorado ___ 104,247 2,207 582,776 5,111 32 241 14
Connecticut _ 5,009 3,032 36,804 7,348 25 12 47
Delaware 2,057 548 3,889 1,891 40 7 49
Florida ___ 58,560 6,789 601,100 10,265 16 89 27
Georgia __ 58,876 4,590 305,479 5,189 30 67 32
Hawaii __ 6,450 769 35,147 5,449 29 46 36
Idaho ___ 883,657 713 136,081 1,629 43 191 16
Illinois __ 56,400 11,114 825,608 14,638 8 T4 29
Indiana 36,291 5,194 351,405 9,681 18 68 31
Towa _____ 56,290 2,824 158,800 2,821 36 56 34
Kansas ___ 82,264 2,247 646,299 7,856 22 288 13
Kentucky 40,395 3,219 1,164,762 28,834 5 362 12
Louisiana 48,523 3,641 5,819,610 119,935 1 1,598 2
Maine _._ 33,215 992 33,493 ,00:! 48 34 39
Maryland ___ 10,577 3,922 131,907 12,471 13 34 40
Massachusetts - 8,257 5,689 59,682 7,228 26 10 48
Michigan 58,216 8,875 789,022 13,553 10 89 26
Minnesota 84,068 3,805 852,785 10,144 17 224 15
Mississppi 47,716 2,217 281,738 5,904 28 127 19
Missouri 69,686 4,677 512,634 7,356 24 110 24
Montana __ 147,138 694 385,285 2,619 38 555 9
Nebraska 77,227 1,483 80,821 1,047 47 54 35
Nevada __________._ 110,540 489 201,813 1,826 41 413 11
New ' Hampshire ___ ,304 738 14,119 1,518 45 19 45
New Jersey ______._ 7,836 7,168 114,016 14,550 9 16 46
New Mexico - 121,666 1,016 1,305,644 10 731 15 1.285 3
New York _____ 49,576 18,237 375,866 7,582 23 21 44
North Carolina _ 52,586 5,082 146,930 2,794 37 29 42
North Dakota 70,665 618 111,853 1,583 44 181 17
Ohio _____ 41,222 10,652 806,979 19,576 6 76 28
Oklahoma 69,919 2,559 1,323,626 18,931 7 517 10
Oregon _._____ 96,981 2, /091 81,466 840 49 39 37
Pennsylvania . 45,333 11,794 1,401,900 30,924 4 119 22
Rhode Island - 1,214 947 4,340 3,575 33 5 50
South Carolina 31,055 2,591 88,361 2,845 35 34 38
South Dakota _____._ 77,047 666 81,139 1,053 46 122 20
Tennessee _._.__ 42,244 3,924 275,690 6,526 27 70 30
Texas - 267,338 11,197 8,442,494 31,580 3 754 6
Utah ___ — 84,916 1,059 674, 210 7,940 21 637 8
Vermont __ — 9,609 444 29,366 3,056 34 66 33
Virginia ___ - 40,817 4,648 540,695 13,244 11 116 23
Washington .- 68,192 3,409 114,329 1,677 42 34 41
West Virginia _____ 24,181 1,744 1,503,045 62,158 2 862 5
‘Wisconsin ____ - 56,154 4,418 114,339 2,036 39 26 43
Wyoming _._ 97,914 332 928,105 9,479 19 2,795 1
Total ______- 3,615,055 202,455 36,788,000 10,176 - 182 —
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Table 7.—Mineral production! in the Canal Zone and islands
administered by the United States
1970 1971 1972 1973

Area and mineral Quan- Value Quan- Value Quan-

Value Quan- Value

tity (thousands) tity (thousands) tity (thousands) tity (thousands)

American Samoa:

Pumice
thousand short tons.. 2 $6 10 $35 - —_— 37 $214
Sand and gravel_do._.. 26 25 — — — - — —
Stone _________ do____ 49 69 33 30 49 $414 63 152
Total ______________ XX 100 XX 65 XX 414 XX 366
Canal Zone:
Sand and gravel
thousand short tons . 60 97 - — — — _— —
Stone _________ do__._. 85 265 _ —— - __ —— _
Total ______________ XX 362 XX — XX — XX _—
Guam: Stone
thousand short tons__ 636 1,289 718 1,705 831 1,983 1,246 3,139
Virgin Islands:
Stone ____________ do____ 514 2,226 543 w 726 2,255 664 2,860
‘Wake: Stone ___.__ do____ 4 18 3 16 — — - -

W Withheld to avoid disclosing individual company confidential data.
! Production as measured by mine shipments, sales, or marketable
sumption by producers).

XX Not applicable.
production (including con-

Table 8.—Mineral production® in the Commonwealth of Puerto Rico

1970 1971 1972 1973
Mineral Quan- Value Quan- Value Quan- Value Quan-  Value
tity (thousands) tity (thousands) tity (thousands) tity (thousands)

Cement
thousand short toms__. 1,778 $29,515 2,001 $38,413 1,946 $31,756 2,062 $41,203
Clays __.__________ do____ 429 486 342 358 361 382 464 473
Lime __. ———do____ 41 W 44 W 42 1,776 42 2,215
Salt ______________ do____ 32 395 29 570 29 580 29 580
Sand and gravel __do-___ 11,506 28,001 12,998 34,980 7,478 21,237 7,480 21,243
Stone _____________ do-___ 7,296 13,947 12,130 29,847 13,504 32,793 15,647 41,857
Total ______________ XX 272,344 XX 2104,168 XX 88,524 XX 107,671

W Withheld to avoid disclosing individual company confidential data.

1 Production as measured by mine shipments, sales, or marketable
sumption by producers).

2Total does not include value of items withheld.

Lo mega

XX Not applicable.
production (including con-



STATISTICAL SUMMARY 117

Table 9.—U.S. exports of principal minerals and products

1972 1973
Mineral : Value : Value
Quantity (4 ousands) Quantity (thousands)
METALS
Aluminum :
Ingots, slabs, crude_____________ 108,319 $51,879 229,578 $121,951
Serap o _________ 66,039 21,072 115,120 39,936
Plates, sheets, bars, etc - 144,987 115,279 202,371 178,482
Castings and forgings _______________ 4,467 11,681 5,277 14,613
Aluminum sulfate - 4,968 181 21,134 642
Other aluminum compounds 942,084 83,490 836,659 92,643
Antimony: Metals and alloys crude ______ do_——_ 121 85 515 469
Bauxite, including bauxite concentrates
3 thousand long tons__ 29 1,299 12 811
Beryllium ________________________ pounds__ 95,492 839 109,199 1,220
Bismuth: Metals and alloys —____________ do____ 264,276 493 151,053 446
Cadmium thousand pounds_-_ 1,017 2,363 305 598
Chrome:
Ore and concentrates:
Exports —____ -thousand short tons__ 20 824 21 789
Reexports ——-do____ 57 1,946 34 989
Ferrochrome ________________________ do_——— 13 4,342 15 5,091
Cobalt - thousand pounds__ 2,597 5,005 3,890 8,932
Columbium metals, alloys and other forms
do_—__ 29 453 96 790
Copper:
Ore, concentrate, composition metal and
unrefined (copper content) ___short tons__ r 35,612 26,548 45,957 48,559
Refined copper and semimanufactures _do____ 215,591 278,059 242,856 386,993
Other copper manufactures __________ do____ 6,299 7,400 7,431 12,160
Copper sulfate or blue vitriol ——do____ 2,646 1,767 1,716 2,043
Copper-base alloys __________________ do_—__ 90,377 105,586 149,888 205,249
Ferroalloys:
Ferrosilicon . _______________ do—— 7,367 2,196 15,984 4,051
G IdI“erx‘ox:ohosphorus - do. 1,179 111 19,030 773
old :
Ore and base bullion __________ troy ounces._._ 265,783 14,531 334,255 29,692
Bullion, refined ____ 1,206,386 48,522 2,650,962 116,273
Iron ore —_________________ thousand long tons__ 2,095 26,776 2,747 37,922
Iron and steel:
Pig iron _____ short tons__ 15,018 931 15,160 882
Iron and steel products (major):
Semimanufactures _______________ do____ 2,309,583 400,820 3,317,118 713,292
Manufactured steel mill products _do____ 1,236,897 605,600 1,644,412 867,594
Iron and steel serap: Ferrous scrap,
including rerolling materials
Lead thousand short tons_._ 7,683 252,617 11,412 606,556
ead : .
Pigs, bars, anodes __-__________ short tons__ 8,376 4,500 66,576 27,097
Serap oo do____ 35,233 4,264 59,873 12,227
Magnesium: Metal and alloys and
semimanufactured forms, n.e.c —._____ do_.__ 17,556 11,702 39,585 28,242
Manganese:
Ore and concentrate ________________ do_-__ 25,108 3,137 57,448 4,535
Ferromanganese o _____ do____ 6,842 1,512 8,574 2,137
Mercury :
Exports .o 76-pound flasks__ 400 129 342 170
Reexports - ——-do____ 563 121 — -
Molybdenum :
Ore and concentrates (molybdenum
content) _______________ thousand pounds__ 45,362 73,039 73,958 120,387
Metals and alloys, crude and scrap __do.___ 89 199 148 252
Wire e ds 173 1,551 357 3,105
Semifabricated forms, n.e.c.____ 181 987 209 1,216
Powder 50 192 195 672
Ferromolybdenum ___________________ T 909 1,163 2,224 3,151
Nickel :
Alloys and scrap (including Monel metal),
ingots, bars, sheets, ete _______ short tons__ 16,694 42,677 16,545 50,712
Catalysts o~ do____ 2,573 6,794 2,478 6,584
Nickel-chrome electric resistance wire_do____ 553 2,638 697 3,818
Semifabricated forms, n.e.c _________ do_—__ 1,851 11,659 2,350 14,689
Platinum:

Ore, concentrate, metal and alloys in ingots,

bars, sheets, anodes, and other forms,

including scrap . ________ troy ounces-_ 417,037 T 44,258 439,452 61,379
Palladium, rhodium, iridium, osmiridium,

ruthenium, and osmium (metal and .

alloys including scrap) .o .. do-—— r 121,957 r 17,518 188,074 16,246
Platinum-group manufactures, except jewelry NA 4,255 NA 4,282

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

1972 1973
Mineral . Value . Value
Quantity (thousands) Quantity (thousands)
METALS—Continued
Rare earths: Cerium ore, metal, alloys,
lighter flints pounds.-- 202,206 $610 109,766 $286
Silver:
Ore, concentrates, waste and sweepings
thousand troy ounces.__ 2,964 4,899 3.007 7,322
Bullion, refined do 26,693 44,361 8,208 20,316
Tantalum :
Ore, metal, other forms ___thousand pounds__ T 165 r 2,310 360 3,962
Powder do 171 3.572 202 5,312
Tin:
Ingots, pigs, bars. ete.:
Exports long tons__ 857 2,915 2,540 12,099
Reexports do-__ 277 1,055 866 3,236
Tin scrap and other tin-bearing material
except tinplate serap _____________ do____ 8,648 3,392 4,862 3,262
Titanium :
Ore and concentrate _ short tons__ 1,802 394 1,494 353
Sponge (including jodide titanium and
scrap) do____ 3,510 2,165 4,142 3,601
Intermediate mill shapes and mill products,
n.e.c - do____ 562 6,265 745 8,748
Dioxide and pigments _______________ do____ r 10,335 4,882 20,769 14,021
Tungsten: Ore and concentrates :
Exports __________________ thousand pounds__ 95 211 90 239
Reexports do____ - - - -
Vanadium ore and concentrate, pentoxide, etc,
- (vanadium content) _____________ 351 756 464 1,157
inc:
Slabs, pigs, or blocks __________ short tons_ _ 4,324 714 14,566 8,259
Sheets, plates, strips, or other forms,
ne.c do____ 2,419 2,138 2,480 2,100
Serap (zinc content) ________________ do____ 1,446 431 7,082 2,717
Semifabricated forms, n.e.c _________ do____ 6,052 3,076 15,077 10,565
Zirconium :
Ore and concentrate _________________ do____ 17,360 940 28,921 2,288
Metals, alloys, other forms ________ pounds.__ 1,314,219 11,509 1,016,437 12,425
NONMETALS
Abrasives :
Dust and powder of precious or semiprecious
stones, including diamond dust and
powder _________________ thousand carats__ 8,263 21,986 9,928 25,071
Crushing bort _______ - do 55 305 40 138
Industrial diamonds _________________ do____ 484 1,899 516 4,208
Diamond grinding wheels ____________ do____ 554 3,073 746 4,223
Other natural and artificial metallic
abrasives and produets __________________ NA 36,956 NA 49,329
Asbestos, unmanufactured :
Exports __ short tons__ 51,792 7,621 65,900 9,251
Reexports do____ 6,832 1,430 542 91
Boron: Boric acid, borates, crude
and refined ____ - - do____ 189,778 22,530 210,233 26,216
Cement do____ 100,889 8,712 324,740 8,980
Clays:
Kaolin or china eclay ________________ do____ 667,519 26,332 731,798 30,528
Fire clay 124,307 2,905 196,337 3,820
Other clays 1,053,892 36,979 1,168,495 45,426
Fluorspar 2,764 184 2,478 196
Graphite 7,289 888 7,953 992
Gypsum:
Crude, crushed or calcined
thousand short tons__ 51 2,582 63 3,135
Manufactures, n.e.c - NA 2,694 NA 4,225
Kyanite and allied minerals ________ short tons__ 73,911 3,737 93,714 5,552
Lime ______________ do____ 37,659 1,242 36,914 1,208
Mica sheet, waste and scrap
and ground pounds__ 13,957,313 1,842 14,588,464 2,201
Mica, manufactured _____________________ do____ 1,001,639 2.910 1,155,852 3,064
Mineral-earth pigments: Iron oxide, natural
and manufactured ________________ short tons__ 8,194 5,087 14,363 6,702
Nitrogen compounds (major)
thousand short tons__ 4,004 222,441 4,538 318,436
Phosphate rock - 0 - 13,992 107,438 13,932 113,295
Phosphatic fertilizers (superphosphates) -_do-__- 967 52,465 967 70,990

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

1972 1973
Mineral : Value . Value
Quantity (thous