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| dk Foreword 
This edition of the Minerals Yearbook, covering calendar year 1967, 

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

Volume I-II, Metals, Minerals, and Fuels, contains all the chapters on - 

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

| Volume III, Area Reports: Domestic, contains chapters covering each ‘ 

of the 50 States, the U.S. island possessions in the Pacific Ocean and the 
Caribbean Sea, the Commonwealth of Puerto Rico, and the Canal 
Zone. Volume III also has a statistical summary chapter, identical with | 

that in Volume I-II, and a chapter on employment and injuries. 
Volume IV, Area Reports: International, which was not published in 

1966, has been reinstated. This volume contains 85 chapters presenting the 
latest available mineral statistics for more than 130 foreign countries and 
areas, and discusses the importance of minerals to the economies of these 
nations. A separate chapter reviews minerals in the world economy. 

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

Joun F. O’LeEary, Director 

ill





Acknowledgments 

The chapters in this volume were prepared by the staff of the Division | 
of Mineral Studies, except for the Review of the Mineral Industries, 
Statistical Summary, Injury Experience and Worktime in the Mineral 
Industries, and Helium chapters. 

Statistical data on the U.S. mineral industry were collected and com- 
piled by the staff of the Division of Statistics. These data are based 
largely upon information supplied by mineral producers, processors, and 
users, and acknowledgment is hereby made of this indispensable coopera- 
tion given by industry. Information obtained from individuals through 

| confidential surveys has been grouped to provide statistical aggregates. 
Data on individual producers are presented only if available from pub- 

| lished or other nonconfidential sources, or when permission of the individ- 
uals concerned has been granted. Tables on U.S. foreign trade were com- | 
piled from Bureau of the Census data. | 

World production and foreign country trade tables were compiled in 
the Division of International Activities from many sources including re- 
ports from the Foreign Service, U.S. Department of State. 

The Minerals Yearbook staff provided general' direction on the prepara- 
| tion and coordination of the chapters in this volume and also reviewed the 

manuscripts to insure statistical consistency among the tables, figures, and 
text between this volume and other volumes, and between this volume and | 
those of former years. 

Acknowledgment is also made of the splendid cooperation of the busi- 

ness press, trade associations, scientific journals, international organiza- 
tions and other Federal agencies that supplied information. 

The Bureau of Mines has been assissted in collecting mine-production 

data and the supporting information appearing in the Minerals Yearbook 

‘by more than 45 cooperating State agencies. These organizations are 

listed in the acknowledgment section of Volume ITI. 

| ALBERT E. ScHRECK, 
Editor-In-Chief 

V



- . , : 

. . . 3 .



Contents 
Page 

| Foreword, by John F. O'Leary ....... 0.0 c cece cece cnet eee eeee Ill 

Acknowledgments, by Albert E. Schreck ....5........0e eee ee: V 

me Review of the mineral industries, by Olman Hee, Charles L. 
Readling, and Jeanette I. Baker ......... cc cece eee eee ee ees 1 

| Technologic trends in the mineral industries (metals and non- 
metals except fuels), by John L. Morning .............+---- 67 

Statistical summary, by Kathleen J. D’Amico .............+--6- 101 

Injury experience and worktime in the mineral industries, by 
Forrest T. Moyer ........ ccc cece cece cece cere resect eceres 139 

Abrasive materials, by James D. Cooper .........-eeeeeseeeees 153 

Aluminum, by John W. Stamper and Robert F. Griffith ......... 167 

Antimony, by Donald E. Moulds Lecce cence eens eeseeeeeeneeee 187 

Asbestos, by Timothy C. May ......... cece e ce cee cece ncee cee 197 

Barite, by Donald E. Eilertsen ..........ceceececeeeeeneeeees 209 
Bauxite, by Robert F. Griffith ..........ceceeeee eee eeeeeees = Q17 
Beryllium, by Donald E. Eilertsen ............ceeeeeeeeeee eee 233 

Bismuth, by Donald E. Moulds ..........ceececeeerceceeee ces 239 5 
Boron, by Timothy CG. May ........ceeccececceeeeeeeeeee ces 245 

| Bromine, by Timothy C. May .........ccceeeeceeceececee cee 249 

Cadmium, by Harold J. Schroeder ...........ceeeeceeceece eee 299 

Calcium and calcium compounds, by Paul M. Ambrose and 
Donald E. Eilertsen ......... 2. eee cece cee cee eee e ec ee nee 259 

Carbon black, by William B. Harper .............eeeeceee eee 263 

: Cement, by Paul L. Allsman ........2. 0. eee e cect eee eee eee 293 

7 Chromium, by John L. Morning .........2..ceeeececeeeee ees 299 : 

. Clays, by James D. Cooper ............ sec ceeceececeeceeeeee SII 

— Coal—Bituminous and lignite, by W. H. Young and J. J. Gallagher .. 331 

| ‘Coal—Pennsylvania anthracite, by Staff, Division of Environ- 
” mental Activities ..........ec cece cece eects eeseeeeees SOT 

Cobalt, by Horace T. Reno ........... see cece eseecceccc ees S8L 

Coke and coal chemicals, by Joseph A. DeCarlo and Barbara 
. D. Watson .cccccccccccccccscscccecccscccsssccssesces cee 387 

| Columbium and tantalum, by Richard F. Stevens, Jr. .......... ‘431 

Copper, by J. A. Rowland and Gertrude N. Greenspoon ........ 449 

Diatomite, by Benjamin Petkof ............. ccc eee ee cee = 487 

Feldspar, nepheline syenite, and aplite, by J. Robert Wells ........ 491 

| Ferroalloys, by John L. Morning .............eeeeececceee cee 499 

Fluorspar and cryolite, by William R. Barton .............2.4+- 507 

| Gem stones, by Benjamin Petkof ................eceeeeecee eee SLT 

Gold, by J. Patrick Ryan ........ ccc c ccc eeeeceeeceeeeee cee 929 

Graphite, by Donald E. Eilertsen ..........ceeeececececeee cee 945 

vil



VIII CONTENTS | 

Page 

Gypsum, by Paul L. Allsman ............ 0. cece eee eee eee eee = 551 

Helium, by Edwin M. Thomasson .............eceeeeceeeeeee 9959 

| Iron ore, by F. E. Brantley ........ 0.0... cece cee eee eee eees 565 

Iron and steel, by John W. Thatcher .............202-2e00e0e5 595 
Iron and steel scrap, by John W. Thatcher .................... 617 | 

| Iron oxide pigments, by F. E. Brantley ..............00.00005 637 

Kyanite and related minerals, by James D. Cooper ............. 643 

Lead, by Donald E. Moulds ............. cece eee cee ceveees 647 

Lime, by Paul L. Allsman .......... 0... cc eee eee ee eee eee ~=©— 677 

a Magnesium, by Robert F. Griffith ..............0..0cccceeeeeee 687 

_ Magnesium compounds, by Robert F. Griffith ................. 695 

| Manganese, by Gilbert L. DeHuff ..............0..... 0... 000 705 

Mercury, by John G. Parker ........... ccc ee cee eee ee cees 721 

Mica, by Benjamin Petkof ...........-.ecccccecceececeecccee 731 
| Molybdenum, by John L. Morning ...........2......00.002206 © 741 

Natural gas, by William B. Harper and Leonard L. Fanelli ..... 753 

Natural gas liquids, by William B. Harper and Leonard L. Fanelli. 781 

Nickel, by Horace T. Reno ............ ccc cece cceecccceess 801 

Nitrogen, by Richard W. Lewis ..............0cceccecceeeeses 811 

: Peat, by Eugene T. Sheridan .................ceeceececeeees 823 

Perlite, by Timothy C. May ............ cece ec cece eee cece se 833 

Crude petroleum and petroleum products, by James G. Kirby : 
and Betty M. Moore ...........cccccececeecccececcsssecees 9837 

Phosphate rock, by Richard W. Lewis .............0.2-.e2+2+- 949 

Platinum-group metals, by R. A. Heindl ...................... 965 

Potash, by Richard W. Lewis .............00c cee ce eee ccceeee 975 

Pumice, by Timothy C. May ..............c cee cece ee eeccseee 987 

Rare-earth minerals and metals, by John G. Parker ............. 993 

Salt, by Benjamin Petkof ....... 0.0... ccc cee cee ee eve eceees 1003 

Sand and gravel, by William R. Barton .....................-.. 1043 
Silicon, by Gilbert L. DeHuff .......... 0.0.00 ceceeseeeceees 1031 

Silver, by J. Patrick Ryan ........... ccc cece cece eeeececcces 1037 

Slag-iron and steel, by William R. Barton Lecceceecceececeevees 1057 

Sodium and sodium compounds, by Benjamin Petkof ............ 1061 

Stone, by William R. Barton ............ ccc ccc eee ee eee eee ee = 1065 

Sulfur and pyrites, by Richard W. Lewis ..................+.- 1087 

Talc, soapstone, and pyrophyllite, by J. Robert Wells .......... 1105 

Thorium, by Charles T. Baroch .............00 ce cceecececees L113 

Tin, by John G. Parker ....... 0... eee eee eee eee eee = LLIO 

Titanium, by John W. Stamper ............... cece cece eeeeese 1133 

Tungsten, by Richard F. Stevens, Jr. ................0.26.00.. 1147 

Uranium, by Charles T. Baroch ............ 0.0. ccc cece eee cece 1163 

Vanadium, by Gilbert L. DeHuff ........................... +1179 

Vermiculite, by Timothy C. May ..................000020002- 1187 

Water, by J. Robert Wells ......... 0.0... cece ee ee ee eee eee eee §=1191 

Zinc, by Harold J. Schroeder .............. 2c eee e cece cccceees 1197 

Zirconium and hafnium, by Robert F. Griffith ................ 1227



CONTENTS IX 

Page — 

Minor metals (arsenic, cesium and rubidium, gallium, germa- 
nium, indium, radium, rhenium, scandium, selenium, tel- 
lurium, thallium), by Staff, Division of Mineral Studies ...... 1237 

Minor nonmetals (greensand, iodine, lithium, meerschaum, 
quartz crystal, staurolite, strontium, wollastonite), by Staff, 
Division of Mineral Studies ............ccc cece eee ceeceeee 1253



7



Review of t iner dustrie: Review of the Mineral Industries 

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

Activity in the minerals industries dur- business fixed investment. Total new con- 
ing 1967 was sustained by the seventh struction and expenditures showed re- 
consecutive year of economic expansion. newed_ strength. Government expendi- 
Though the opening months of 1967 indi- tures for goods and services in 1967 
cated that the domestic economy was in comprised a slightly higher share of GNP 
a brief pause, the second half reflected a compared with 1966, but about the same 

. strong and sustained recovery. As a result, share as the average for 1955-61. 
the U.S. economy as a whole showed rec- The Federal Reserve Index of Indus- 
ord level annual averages for production, trial Production rose 1 percent in 1967 
sales, and employment. | from the 1966 level, with mining, non- 

’ However, the gains in 1967 were not as durable manufactures, and utilities show- 
great as were those in 1966. For the first ing moderate gains, while durable man- 
6 months, actual demand failed to live ufacturing registered a decline. Total 
up to expectations, sales fell below pro- U.S. employment increased 2.0 percent 
duction by an abnormally wide margin, from 1966 to 1967, and U.S. personal 
and inventories piled up. Expansionary disposable income per capita—corrected 
fiscal and monetary policies were put into for price changes—rose 3.2 percent. Both 
motion to sustain expansion in the second of these categories showed a. slightly 
half of the year. Due to the renewed lower level of increase compared with 
strength of demand in the third and 1966. Employment in total mining (in- 
fourth quarters, consumer prices increased cluding fuels), in 1967, showed a decline, 
92.8 percent. In the minerals economy, the with employment in metal mining declin- 
copper strike, beginning July 15 and last- ing appreciably. Much of this decline 

ing throughout the year, was one of the was due to the copper strike, which 

major problems. Its occurrence had a _ lasted throughout the second half of the 

notable impact on total mineral output, year. Total U.S. unemployment remained 

and especially on metal: mining produc- at its lowest level in a decade, averaging 

tion, employment, and income. about 3.8 percent of the total labor force 

The value of the Nation’s total output for the second straight year. 
of goods and _ services—gross national Total mining output was up modestly 

product (GNP)—in 1967 rose $42 bil- but showed a relatively smaller gain than 

lion to a new high of $785 billion. When in 1966. Production in metal mining was 

corrected for price changes, the real down materially in 1967; mining of 

value of GNP (in 1958 prices) was $669 stone and earth minerals was up slightly ; 

billion or an increase of 2.5 percent over and coal, oil, and gas output was up 

the previous year. There was a marked moderately. The generally rapid gains in 

change of pace in economic activity be- production of iron and steel and non- 

tween the first and second halves of the ferrous metals of past years were reversed 

year. Growth of real GNP was at a materially in 1967. Production in these 

yearly rate of 1.5 percent in the first two categories in 1967 showed declines 

half but rose to 4.5 percent in the second of 10 and 13 index points respectively. 

half. Trends in imports of ferrous ores and 

Demand on the part of the total pri- nonferrous base metal ores were mixed 

vate economy in 1967 worked toward = —W—— 

restoring a _ balance between particular 1 Economist, Division of Mineral Economics. 

sectors that were disrupted in 1966, E 2 Mineral specialist, Division of Mineral 

especially in inventory investment and S Commodity research assistant. 

l
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in 1967. Increases in imports were reg- Official U.S. holdings of gold reserves 

istered in many iron and steel product declined materially in 1967. These re- 

categories. Net supply was down in 1967 serves were used primarily to meet the 

for many light and heavy metals for demand for gold on the London free 

which it had tended to peak in 1966. market. A deficit in domestic silver pro- 

Developments on the international duction also induced withdrawal of silver 
scene during 1967 left a lasting imprint stocks, chiefly U.S. treasury bullion stock. 
on the United States and _rest-of-the- In an attempt to assure adequate 
world economies. Such events, as the mineral resources for future needs, 
strain on the international monetary Bureau of Mines obligations of funds for 

system, the devaluation of the British fiscal 1968 were increased 5 percent. 
pound, the completion of the Kennedy Major thrusts of Bureau of Mines 
Round tariff negotiations, and the Research programs were directly con- 
weakening of many nations’ gold reserve cerned with future supply and demand 
positions had important implications for contingencies with respect to minerals 
continued progress and expansion of the and fossil fuels. Programs also were 
U.S. economy. | planned to alleviate land and air pol- 

Federal Government activities during lution. In addition, the Bureau sponsored 
1967 were concerned with remedial a number of outside and inhouse projects 
measures to counteract a sluggish econ- on solid waste disposal. These projects 

omy in the first and second quarters. dealt with scrap processing, municipal 
Remedial fiscal and monetary policies wastes, and mine waste. Current projects 
were set into motion in this period. The in metals research included new proc- 
investment tax credit restored in the esses for the economical recovery of 

spring of 1967 and renewed emphasis to. copper, and the recovery of gold from 
supply ready credit helped the industrial electronic scrap, scrap solder, and carbon- 
sector, including some mineral industries, aceous ores. Programs also were under way 
to sustain production and employment. in nonmetallic minerals research to stimu- 
Disposal _ of stockpile material slowed late production of minerals in short sup- | 
materially in 1967 with 58 percent less ply. Research on recovery of sulfur from 
sales commitments made in that year gypsum and from effluent of coal-burning 
compared with 1966. The Office of Min- plants was undertaken. 

| erals Exploration continued to encourage Ongoing and contemplated Bureau 
exploration to locate new domestic programs have been encouraging and 
sources of essential materials by provid- promoting the advancement of _ tech- 
ing financial assistance. Government as- nology to provide for the Nation’s future 
sistance programs on 37 contracts were mineral and fossil fuel needs at reason- 
largely directed to exploration for gold, able cost and at no sacrifice in environ- 
silver, platinum, and nickel. mental quality. | 

Anxieties and speculation in the world The most pressing problems besetting 
financial markets contributed to a sharp the mineral industries are for the most 
widening of the U.S. balance of payments part not problems related to individual 
deficit in the fourth quarter. The U.S. commodities or groups of commodities. 
Government responded decisively with a Rather, they are problems of _ total 
major program to move our balance of mineral production, broadly defined, plus 
payments strongly toward equilibrium. the wise use of minerals and mineral _ 
Measures put into effect to insure products. Rapidly changing demands for 

strength of the dollar and the health of materials and products are bringing to 

the economy at home were: Restraint of the fore changes in our mineral needs. 

direct investment by U.S. investors in Government policies and activities can 

plant and equipment abroad and re- help to assure that an adequate flow of 

straint of foreign lending by U.S. banks minerals and mineral products is forth- 

and lending institutions. coming in the years ahead.
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, SUPPLY AND DEMAND | 

Production.—Domestic production of _ slightly, and for primary metals, it was 
primary minerals and mineral fuels in down moderately to substantially. The 
1967 was valued at $23.7 billion in cur- Bureau of Mines index of physical volume 
rent dollars, or $0.7 billion more than in of production (1957-59=100) showed 
1966 (table 1). In 1957-59 constant dol- ferrous metals down moderately and non- 
lars, the value of mineral production was ferrous metals down substantially. Figure 

$22.7 billion, or 1.8 percent more than 1 shows historical trends of production 
in 1966. In 1967, fuels showed the only for selected major mineral commodities. 
constant dollar increase, 4.8 percent. The chart indicates:. The relatively rapid 

Nonmetals, declined 0.2 percent, and rise of copper production from 1959-60 
metals, 13.9 percent. to 1966 and the precipitous drop in out- 

Overall, total mineral production in put in 1967; the irregular but moderately 
the United States in 1967 showed only a_ rising pattern for iron ore production 
modest increase. While production of . through 1966 and a moderate downtrend 
mineral fuels continued strong, output in 1967; and the reversal of the down- 
for nonmetallic minerals was up only trend of consumption of coal—1947-54 
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Figure 1.—Indexes of physical volume of mineral production for selected items in the 
United States.
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(not shown in chart) and the ‘beginning record level and 5.8 percent higher than 
of a sustained increase in 1962. The in- in 1966. 
dex for iron ore for 1967 was 108, down Primary fossil fuels continued to supply 
10 index points; the index for copper the bulk of the Nation’s energy supplies 
was 99, down 49 index points; and the during 1967. Natural gas and component 
index for coal was 120, up 4 index points. liquids remained the ranking energy 
Copper production showed the biggest source during the year with a marketed 
change, due to the strike which continued production of 18,171.3 billion cubic feet, 
during the latter half of 1967. (See 36 percent of total energy output. Crude 
table 2 in the statistical summary which petroleum held its position with a pro- 
shows both production and value for duction of 3,215.7 million barrels, ac- 
minerals and mineral fuels in 1967.) counting for 33 percent of total energy | 

The Federal Reserve Board (FRB) _ produced. Because of the Arab-Israeli 
index of industrial production for both conflict in June 1967 domestic produc- 
mining and total U.S. production showed _ tion of crude petroleum was increased to 
only slight relative gains in 1967. The | compensate for lower imports and to pro- 
preliminary published data show that the vide more crude for export. Production 
index of total industrial production in- of bituminous coal and lignite gained 
creased 1.7 points. to 158.0, while the 17.1 million short tons to a total of 551 

total mining component of the index rose million short tons, continuing its upward . 
3.0 points to 123.5. The primary metals trend of past years. Anthracite continued 
component was down 10.2 points to to show a slight decline with a produc- 
132.5; ferrous metals. was down 9.4 _ tion of 12.3 million short tons. Bitumi- 
points to 126.8; nonferrous metals and nous. coal and lignite accounted for 26 
products was down 13.1 points to 153.1; percent of total energy during the year. 
stone and earth minerals was up 1.9 The balance of supply, approximately 5 
points to 135.4; and coal, oil and gas percent, came from primary electricity 
was up 4.6 points to 122.4. | generated at hydropower and _ nuclear- 

Mining components of the FRB index powered plants. 
of industrial production reflect the same The net supply of most minerals de- 
trends as the Bureau of Mines index of _ clined in 1967. Among the exceptions to 
physical volume of production. Among the general decline in supply of ferrous 
the ferrous metals and ores, iron ore and nonferrous metals were manganese, 
production was down 7 percent and steel lead and titanium which showed slight 
production declined 5 percent. In the increases. For nonmetals, exception to 
nonferrous metals category, copper pro- the decline in supply were potash, sul- 
duction from domestic ores was down 33 _ fur, and salt. Among the ferrous metals, 
percent; primary aluminum production imports for iron ore and pig iron 
was up’ 10 percent; and primary lead changed little in 1967 over those in 
and zinc production were down 3 and 4 1966. Among the nonferrous metals, im- 
percent, respectively. ports for copper, lead, and tin increased 

Among the major nonmetals produced substantially. Imports in the nonmetals 
in 1967, cement, stone, sand, and gravel category were mostly unchanged in 1967. 
combined constituted about 70 percent of Changes in the relative shares of do- 
the total value of nonmetals production. mestic and foreign sources of supply oc- 
Cement production in 1967, at 385.8 curred in a few selected minerals from 
million barrels, was down 4 percent; 1966 to 1967. More reliance upon for- 
crushed and broken stone output was eign sources for copper and lead resulted 
down 4 percent; and sand and gravel in 1967. Fewer supplies from foreign 
production was down 3 percent. sources occurred for cobalt, uranium, 

In 1967, the fossil fuels group pro- and mercury. Contracts in force by 
duced a total heat or caloric value EC for imports of uranium expired in 
equivalent to 52,862 trillion British 1966. Though private industry imported 

. . 1,300 tons of uranium in 1967, total 
thermal units (Btu). Heat value of pri- . . . . 

a uranium imports declined in that year. 
mary electricity produced at hydropower 

and nuclear-powered plants when added Consumption.—Among the major 
to that of mineral fossil fuels brought the metals, changes in 1967 in both ferrous 

total to 55,276 trillion Btu. This was a and _ nonferrous commodity categories
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were mainly downward (table 7). Iron tive to total gas energy consumption. The 
ore and raw steel consumption (ferrous technology of liquefied natural gas has 
category) were down 6,623 thousand long — given natural gas a mobility which could 
tons and 6,888 thousand short tons, re- permit this type of fuel produced in for- 
specitively. Among the nonferrous group, eign areas to be utilized and marketed in 
copper consumption was down 18 per- _ the United States. 
cent while, by contrast,. aluminum con- Petroleum registered a gain in 1967 of 
sumption was up 0.2 percent. Uranium 3.9 percent, increasing to 4,584 million 
consumption (Us:Os) fell 1,062 short barrels. Due to increasing demand, there 
tons during the year to a total of 8,425 was increased activity to tap new sources 
short tons. and to develop new techniques in crude 

A forecast made from an econome-_ petroleum. During the fall of 1967, the 
tric model as a part of a comprehensive first synthetic crude oil was produced 
Bureau of Mines study of demand for from tar sands in North America. This 
aggregate steel and steel products, using oil was produced by a process which 
steel prices, price of substitutes, and in- separated the refinable bitumen from 
come as the chief explanatory variables, sand, shale, and clay. Synthetic oil pro- 
gave a projected consumption to 1980 duced from oil shale could provide an 
of 154.0 million short tons. | alternative source of petroleum products 
Among the major nonmetals, cement in the United States. This synthetic oil | 

consumption dropped to 378 million bar- may become fully competitive with natu- 
rels in 1967, or 16 million. barrels ral crude. 
less than in 1966. Crushed stone for Bituminous coal consumption in the 
all uses totaled 784 million short tons or United States in 1967 was about 480 mil- 
27 million short tons under 1966. Sand and lion short tons, a decrease of about 1.2 
gravel consumption dropped to 905 mil- percent from 1966. The electric utility 
lion short tons in 1967 from 934 million industry continued to be the largest con- 
short tons in 1966. Among the important sumer, utilizing 272 million tons of coal 
nonmetal commodities which registered in 1967, or about 2.9 percent more than 
increases in consumption in 1967 were in 1966. Industrial uses accounted for 

: potash raw materials, up 3 percent; phos- 186 million tons, of which, 92 million 
phate rock, up 2 percent; sulfur, up 2 tons were used to make coke; 17 million 
percent; and salt, up 7 percent. tons were used for retail delivery; 9 mul- 

Forecasts from a Bureau study of de- lion tons for cement mills; and 6 million 
mand for chemical raw materials, using tons for steel and rolling mulls. Devel- 
own price, price in an alternative use, opment of mine-mouth generating stations, 
and income as explanatory variables gave which use high-voltage transmission lines 
projected | consumption estimates to 1980 to transport power, has been an impor- 

for phosphorus (P2Os content) as fol- tant factor in the increased use of coal 
lows: For agricultural use, 7.9 million by electric utilities. 
short tons; for industrial use, 4.3 million Nuclear energy continued as a major 
short tons; and for export use, 6.0 mil- competitor in the utility market in 1967, 
lion short tons. comprising about 45 percent of the 

Total energy consumption in the United orders for steam generating equipment. 

States reached a new high in 1967, 58.9 TVA, in 1967, approved a_ contract 

quadrillion Btu, an increase of 3.3 percent for a record capacity generator—t,300 
over 1966. It was estimated that by the milliwatt—for coal firing. : 

year 1980 U.S. energy requirements will While nuclear and water power are 

total about 88 quadrillion Btu. Among the small fractions of total energy consump- 

energy resources available in 1967, petro- tion, they showed the greatest propor- 

leum and natural gas liquids were 43 per- tional increase in 1967, 31.0 percent and 

cent of total energy resources consumed; 12.8 percent, respectively. Total net gen 

natural gas was 31 percent; and 4 percent eration at electric utilities in 1967 was 

came from hydropower and nuclear. 1,211.7 billion kilowatt-hours, an _in- 

Natural gas consumption rose to 17,- crease of 5.9 percent over the previous 

685 million cubic feet in 1967, an in- year. ; 

crease of 4.9 percent over that of 1966. The household and commercial sector 

Liquefied natural gas consumption also accounted for 22 percent of total en- 

increased in importance in 1967 rela- ergy resources consumed in 1967. With
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the exception of coal, energy resource the first quarter. Unfilled orders in 1967 
inputs into this sector continued to in- for primary metals declined 6 percent 
crease. Sector inputs of electricity in- compared with those of 1966, while for 
creased 4.8 percent in 1967 and the sec- blast furnace industries they increased 
tor absorbed 7.9 percent of the total by a like amount. Unfilled orders rec- 
generation of utility electricity. Fossil orded by months declined for primary 
fuels consumed directly remained the metals in the first two quarters, while 
principal source of energy in the house- for blast furnace industries they tended 
hold and commercial sector. to rise from the first to the last quarter. 

The industrial sector remained the | 
major energy market in 1967, using 32 Stocks—The Bureau of Mines index 
percent of the total energy consumption. Of stocks of crude minerals at mines was 

Sector energy use increased 1.4 percent unchanged at 107 (1957-59=100) in 
over the previous year. While electric 1967. The total metals index increased 
use and the direct fuel uses, petroleum with both ferrous and nonferrous metals 
and natural gas, continued to grow in contributing to the increase. Stocks of 

1967, bituminous coal showed a decline nonmetals declined 10 index points, 
of 4.9 percent. | largely the result of a drawdown in sul- 

In 1967, the transportation sector ac- fur stocks. 
counted for 24 percent of total energy Seasonally adjusted book values of in- 
consumption. The demand in this sec- ventories in the mineral processing indus- 

tor for energy was 5 percent over that tries were up slightly for petroleum and 
for 1966. The bulk of demand con- coal products and approximately un- 
tinued to be met by petroleum products. changed for stone, clay, and glass pro- 

The electric utility sector again ac- ducts at 1967 yearend. However, book 
counted for approximately 21 percent values of inventories for blast furnace 

| of the total energy resource inputs in and steel mills and other primary metals 
1967 as it did in 1966. Sector inputs, in- | were up moderately. 
cluding both fossil fuels and primary : Se 
electricity, increased 6.2 percent over Foreign Trade.—Total value of exports 
1966. 2 of minerals and mineral fuels for the 

Fossil fuels consumed at conventional year was $3,554 million. Value of im- 
fuel-burning plants accounted for 81 per- ports exceeded value of exports by $3,- | 
cent of sector inputs; the remaining 19 175 million, representing a deficit item 
percent represented theoretical inputs in the U.S. balance of payments trade 
(based on coal equivalent of electricity account. The value of nonfuel minerals 

generated) for hydropower and nuclear- imported during 1967 was $4,487 mil- 
powered plants. Hydropower continued _ lion or 59.5 percent of the value of do- 
to supply the bulk of the primary utility mestic production of all non-fuel 

electricity generated. Coal accounted for minerals. 
63 percent of the total inputs of fossil The percentage distribution of exports 
fuels consumed at conventional fuel- of selected minerals in 1967, by origin, 
burning plants in 1967. Natural gas ac- shows that iron and steel scrap was ex- 

counted for 27 percent and residual fue] ported chiefly to Asia, North America, 
oil for 10 percent of utility inputs. and Europe. Nonferrous metal scrap was 

exported chiefly to Europe and Asia. 
Shipments and Orders.—In 1967, ship- Aluminum and aluminum products were 

ments of primary metals and blast fur- exported to North America, Europe, and 
nace industries each declined about 6 Asia. Crude fertilizers also were ex- 
percent. Monthly figures for 1967 show ported chiefly to the areas just men- 

that shipments of primary metals de- tioned. Crude petroleum was _ exported 
clined moderately in the first and second chiefly to Europe. 
quarters. Annual net new orders for pri- The 1967 value of imports for selected 
mary metals were down 10 percent, and minerals and mineral products, at $6,- 
for blast furnace industries, down 8 per- 730 million, was virtually unchanged 
cent. Monthly figures show that net new from the $6,723 million of imports of 
orders for primary metals and blast fur- these items in 1966 (table 17). 
nace industries rose substantially in the The percentage distribution of im- 
fourth quarter from the low level set in ports of minerals and mineral fuels in
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1967, by origin, shows that ores and con- from North America (Canada). Among 
-centrates where chiefly imported from the mineral fuels, crude petroleum and 
North America (Canada); South Amer- petroleum products were imported mainly 
ica (Venezuela, Chile, and Peru); and from North America (Canada, Trinidad, 
Asia (Philippines). Among the nonmetal- and Netherlands Antilles); South Amer- 
lic crude minerals group, phosphate and ica (Venezuela); and Asia (Saudi 
potassic fertilizers were mainly imported Arabia, Iran, and Indonesia). 

EMPLOYMENT AND PRODUCTIVITY 

Employment.—Employment gains in the fewer hours worked, the percentage in- 
mineral industries were spotty in 1967, crease for weekly earnings was lower 
due in part to the copper strike, with compared with hourly earnings. For the 
some gains and declines over the previous mineral fuels group, average hours 
year in both the metal mining and worked increased slightly compared with 
mineral fuels industries (table 24). The the previous year, with the highest in- 
small gain in employment in the non- crease reflected in coal mining. Weekly 
metal mining and quarrying category was earnings in coal mining increased 3.4 
more: than offset by the loss in metal percent. | | 
mining and mineral fuels. As a result, em- Average hours worked increased 0.7 
ployment in total mining showed the percent in 1967 for workers in petroleum 
greatest decline since 1964. refining and related products. For all 

Percentage change in employment in other minerals and mineral fuels manu- 
1967 compared with 1966 by groupings facturing industries average hours worked 
are shown below: _ declined. Increase in hourly earnings in 

| various categories of minerals and fuels 
. . Percent manufacturing ranged from 1 to 5 per- 

All industries . ya +3.1 cent. Increases in weekly earnings in this 
Mining (including fuels)...... —2.0 — group ranged from less than 0.5 percent 
Metal mining............. —8.6 to around 6 percent. The average in- 

| Nonmetal mining and 7 crease in weekly earnings for selected 
| quarrying.............-. bel categories studied in minerals and 
Coal mining.............. 3.1. mineral fuels manufacturing industries 
Crude petroleum and was 2.6 percent. 

natural gas............. —1.7 ; 
Oil and gas field services.... —5.3 Labor Turnover Rates.—Accession rates 

Manufacturing for metal mining remained stable in 1967 
Minerals !................ —3.1 compared with manufacturing, in which 

Fuels.................... $4.8 they declined moderately from the pre- 
1 Based on selected items given in table 24, Yious year. 4 sizeable increase occurred 

Employment in minerals manufactur- ing but this was offset by a decline | in 

ing industries was universally down in COPPEr ore and other mining. _Separation 
1967 from the previous year’s level. Em- ates increased in all metal mining, with 

ployment in blast furnaces, steel works, the largest increase in the copper ore 
and rolling mills and in nonferrous Category. The layoff rates in all metal 
smelting and refining industries showed ™ng increased almost 30 percent from 
declines of more than 3 percent. Employ- 1966. Accession, separation, and layoff 
ment in fuels manufacturing showed a ‘tes for 1967 for the mineral manufac- 
gain of almost 2 percent. Employment ‘Ing industries were mixed, Blast fur- 
in all industries, U.S. total, showed aces, steel and rolling mills, and non- 
slightly less gain in 1967 compared with ferrous smelting and refining industries 
the two previous years. had generally similar accession and sep- 

aration rates but different layoff rates. 
Hours and Earnings.—Average hours Hydraulic cement, blast furnaces, and 

worked in the nonfuel mining industries steel and rolling mills had generally 
declined slightly in 1967, while hourly similar separation and layoff rates. In 
and weekly earnings increased 2.5 and mineral fuels manufacturing, increases in 
2.3. percent, respectively. Because of 1967 accession and separation rates in
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petroleum refining and related industries Productivity—The 1966 productivity 
were matched by decreases and no _ indexes (most recent data available) 
change, respectively, in these rates in indicate the generally rising trend of 
coal mining. Layoff rates remained stable production per man-hour in important | 
for petroleum refining and related indus- sectors of mining. Increases in production 

tries while for coal mining they were 45 per man-hour are the result of improved 

percent lower. mechanization, automation, and _ training 
Wages and Salaries—Wages and sal- Programs for workers. Production per 

aries in the mining industry in 1967, in- man-hour for copper ore and recoverable 

cluding fuels, continued the upward trend C°PPEr | mined increased, while that for 
set several years before. The percent in- usable iron ore mined remained the same. 

crease in 1967 in the mineral industries For iron ore, the overall production per 
was slightly lower compared to 7.3 and man-hour declined slightly due to declines 

4.8 percent gains reported for all indus- in productivity of hematite and magnetite 
tries and manufacturing, respectively. ores which more than offset gains in 
Average earnings per full-time employee, taconite ore mining. Productivity showed 
in 1967, continued to be higher for , marked increase in the bituminous coal 
mining employees,. at $7,545 annually, d lienit d in th trol 

compared with an average of $6.879 in and lignite group and in the perroreunm 
manufacturing industries and $6,209 in refining sector. In the instances wheré 

all industries. Wages and salaries in min- labor productivity declined, the explana- 

ing comprised 3.5 percent of that in man- tion generally was that average weekly 

ufacturing and 1 percent of that in all hours worked increased more rapidly than 

industries. | _ output. 

PRICES AND COSTS 

Index of Average Unit Mine Value— to the rapid increase in value of produc- 

During 1967 the index of average unit tion of silver with a moderately lesser 

value for all minerals increased about 1 increase in production. The index of 

percent over the previous year. This index implicit value for gold remained virtu- 

has shown no appreciable change since ally the same. . 
1958. The most noticeable changes in . . . 

the components occurred in the unit mine Prices.—Prices of most major metals, 
value of ferrous and nonferrous metals, nonmetals, and mineral fuels rose only 
particularly in the monetary metals. Of slightly in 1967. In the metals group, 
the nonmetals, the unit mine value of electrolytic copper ingot and aluminum 
chemicals showed a greater rise than the ‘280t increased 5.9 and 1.8 percent, re- 
other subcategories (table 29). spectively. By contrast, prices of lead, 

| zinc, and nonferrous scrap showed mod- 
Index of Implicit Unit Value—The erate to marked declines. In the mineral 

index of implicit unit value, which meas- fuels group, the price of bituminous coal 
ures price change from aggregate value went up about 5 percent, while price of 
and volume relationships, showed in 1967 electric power was up less than 1 per- 
a moderate increase of slightly less than cent. Interesting differences were shown 
1 percent for all minerals compared with in the change in wholesale prices for 
1966 figures. The components within both fertilizers: Prices for potash were down 
the metals and nonmetals groups, how- 9 percent and those for phosphates were 
ever, showed slight to major price up 4 percent. Prices paid by farmers for 
changes. For monetary metals, the index fertilizers in 1967 (generally retail prices) 
increased more than 7 points, while for showed the following changes: For potash 
the ferrous group the increase was only (muriate of potash) up 4 percent; for 
slightly more than 3 points. Within the nitrogen (ammonium nitrate) down 2 
nonmetals group the index for nonmetals percent; and for phosphates (superphos- 
used in construction was down a little phate) up 2 percent. It has been gen- 

less than 1 index point. The sharp in- erally thought that fertilizer ingredients 
crease in the index of implicit value for were strongly complementary. Given 
monetary metals in 1967 was mainly due ample supplies, this would tend toward
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equivalent price increases. Plausible ex- watt-hour, and highest in the residential 
planations for the varying price changes market—2.2 cents per kilowatt-hour. 
may be a gradually differing demand for . os 
the individual ingredients, and new, un- Index of Principal Metal Mining _Ex- 

. penses.—Higher index values for princi- 
anticipated, respective sources of supply. 1 1 mini ‘nn 1966 

Prices for fuels in 1967 generally in- pa’ meta’ mining expenses in were 
. principally due to an increase of 9 index 

creased over those of the previous year. ‘nts in the lab th 
The 1-percent increase in price for crude P th sp I iabor component, together 
petroleum probably resulted from the wie ‘fucks. electri in prices of sup- 

combined effects of the Arab-Israeli con- piles, fuels; ane ¢ ectrical energy: Labor 

flict and increased demand. Compara- costs increased faster than in any year 
tively higher price—3 percent—changes since 1963. The indexes of major input 

occurred in gasoline. Residual fuel oil XP vole for puuminous coal and crude 
prices for Gulf Ports, Bunker C, showed petro reciabl ae gas mining showe 
a drop of 12 cents to $1.98 per barrel. no appreciable change in 1966. 
Dry natural gas prices were largely un- Costs.—The indexes of relative labor 
changed from the previous year. costs and productivity in mineral and 

Average cost of coal in steam-electrical mineral fuels industries in 1967 generally 
power generation rose 0.3 cent to 24.7 continued to increase over those of 1966. 
cents per million Btu in 1966 (the latest |The index of labor costs per unit of out- 
year for which data are available). Cost put for recoverable iron ore and copper 
of oil decreased 0.7 cent to 32.4 cents increased moderately to markedly, while 
in 1966 while gas remained at the 1965 for bituminous coal and petroleum there 
average of 25.0 cents per million Btu. was no appreciable change. Changes in 
Coal remained the cheapest fossil fuel the index of value of product per man- 
in 1966 for power generation. Among all period were mixed for the mineral in- 
regions, the East had the lowest average  dustries. Productivity was down markedly 
cost expended for coal, 19.3 cents per in the iron ore industry and up moder- 
million Btu. ately for recoverable copper. As a result 
Average cost of electrical energy labor costs in the iron ore industry were 

remained at 1.6 cents per kilowatt-hour up sharply, while for recoverable copper, 

in 1966. Within the regional breakdown, they were moderately down. ; 

small declines in cost were shown for . Indexes of prices of mining construc- 
the New England and Pacific regions. The 40°? and material handling machinery 
East South Central region had the lowest were up in every category in 1967. Pric es 

. of construction machinery and mining 
average cost for power, 0.9 cent per kilo- machinery showed about’ equivalent in- 

watt-hour in 1966, as it did in the two creases of 3.1 points each. Tractors other 
previous years. Cost of electrical energy than farm showed the largest price in- 

remained lowest in the commercial and crease, while portable air compressors 
industrial markets—1.3 cents per kilo- showed the smallest increase. 

INCOME AND INVESTMENT 

Income generated by mining declined chief areas of foreign investment (book 
in 1967, the first year of decline since value) in petroleum industries in 1966, 
1964 (table 40). In contrast, income the latest year for which data are avail- 
generated in manufacturing increased able. Total book value at the end of the 
slightly above. 2 percent and for all in- year for the petroleum group was $16.3 
dustries, it rose above 5 percent. The _ billion. This was 30 percent of end-of-the- 
decline in metal mining was primarily year book value for all industries. 
responsible for the drop in total mining. Direct private investment of the United 
Other categories in mining rose slightly States in foreign mining and smelting 
but the rise was not great enough to’ industries in 1966 was valued at $4.1 
offset the sharp drop in metal mining. billion or 9 percent above that in 1965. 

Direct private investment of United Canada and the Latin American countries 
States companies shows Europe, Canada, accounted for 74 percent of foreign in- 
and Latin American Republics as the vestment in mining and smelting. The
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1966 earnings of affiliates in mining rose rates for 1967 for petroleum refining and 

by $89 million over those of the previous related industries increased very. slightly, 

year, reaching $660 million. Of this total, 0.1 percent, compared with a 0.5-percent 

$524 million was returned to the United increase in 1966. Dividends in mineral 

States as income compared with $443 manufacturing in 1967 showed relatively | 

million in 1965. | small increases compared with 1966. Pri- 

Expenditures for new plant and equip- mary iron and steel and primary non- 

ment by firms in mining totaled $1.42 ferrous metals reflected dividend increases 

billion in 1967, down 3.4 percent from of around 2 percent while other mineral 

1966. Of the five manufacturing cate- manufacturing industries showed lesser 

gories, expenditures for stone, clay, and increases. Dividends in 1967 in petroleum 

glass products and chemical and allied refining and related industries fared better | 

products were down slightly to moder- than profit rates compared with 1966 fig- 

ately. This was the first time in several ures, with an 8.9-percent increase re- | 

years that expenditures for major items corded. 
associated with new plant and equipment The number of industrial and commer- 
showed a decline. A bright note was cial failures in mining, including fuels, 
registered for primary iron and steel in was 71 in 1967, or 2 lower than reported 
which new plant and equipment increased in 1966. However, the liabilities reported 
$14 million to $2.31 billion. Other cate- by these firms were substantially higher 
gories in which expenditures increased in 1967 than in 1966. Manufacturing 
were primary nonferrous metals and _ firms, which comprised a larger category 
petroleum and coal products. Expendi- of firms than mining, showed 18 (1.0 
tures in the all-manufacturing category percent) less failures in 1967 than in 
declined 1 percent to $26.7 billion. 1966; but liabilities of manufacturing 

In 1965, the latest year for which data firms were about 10 percent less com- 
are available, funds from all sources for pared with 1966. 
direct foreign investment by United States Estimated gross proceeds of new cor- 
mining and smelting industries increased porate securities offered for the extrac- 
$323 million to $1.4 billion. Canada and tive industries in 1967 was $588 million 
Latin America continued to account for compared with $24.8 billion for all cor- 
more than two-thirds of the total. The porate securities. Slightly more than 
affiliates relied principally on net income two-thirds of the proceeds in extractive 

| generated within the industries. There industry offerings during the year came 
was a continued increase in funds ob- from bonds, less than one-third was in 

| tained from other countries relative to common stock issues, and only about 1 
funds obtained from the United States. percent was in preferred stock issues. 

Uses of funds for direct foreign invest- Plant and equipment expenditures in 
ments by United States mining and 1967 by direct investment in mining and 
smelting industries in 1965 (latest data smelting in other countries rose $141 
available) were chiefly expended for million to $948 million. This 17-percent 
property, plant, and equipment (48 per- increase in outlays compares favorably 
cent). About two-fifths was income paid with the 9-percent increase reported for 
out, and the remainder was distributed manufacturing. Petroleum outlays  in- 

to inventories, receivables, and other creased $823 million to a total of $3.4 
assets. ; billion, or 32 percent. Canada dropped 

Annual profit rates in 1967 on share- slightly in outlays for manufacturing in 
holders’ equity in selected mineral manu- 1967. E f .. d ltine i 

facturing corporations showed decreases - Except lor mining and smelting in § rp S . . . 

from 1966 in all categories except petro- Europe, which remained the Same, im- 
leum refining and related industries. Pri- creased investment in all mining and 
mary nonferrous metals showed _ the smelting and petroleum categories was 

biggest decline, 3.8 percent, followed by reflected for Canada, the Latin American 

primary iron and steel, 2.6 percent. Profit Countries, and Europe.
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TRANSPORTATION | | 

In 1966 (the latest year for which sponsible for the gain. Mineral fuels 
data are available) the greater quantity, tonnage moving by rail increased slightly 
66 percent of the metals and metal prod- over 3 percent in 1966 above the previous 
ucts transported, moved by rail. The year. Among the important items, bi- 
remainder was transported by water tuminous coal dominated all others in 
(table 51). Some of the important metals contributing to the increase. Increased 
and nonmetallic minerals which showed shipments of bituminous coal by rail in 
higher rail transport as compared with recent years stem principally from lower 
water in 1967 were: Iron ore and con- freight rates. 
centrates, iron and steel scrap, iron and Gas pipeline mileage totaled 800 thou- 
steel ingots and other shapes, nonferrous sand miles in 1966 (the latest year for 
ores, cement, and fertilizer and fertilizer which data are available) or 4 percent | 
materials. Items that showed higher water more than the 768 thousand miles in use 
transport were gypsum and plaster rock, in 1965. Natural gas lines comprised al- 
liquid sulfur, and limestone flux and cal- most 99 percent of the total, with the re- 
careous stone. Mineral commodity ton-- maining 1 percent divided among manu- 
nages transported by rail were 2 percent factured, mixed, and liquefied petroleum 
greater in 1966 compared with those in gases. 
1965, while those transported by water Total petroleum mileage recorded at 
were almost 6 percent greater. the beginning of 1965 (latest data avail- : 

Mineral fuels and related products in able) was 210.9 thousand miles or 5 per- 
1966 moved in greater quantities by cent greater than the 200.5 thousand 
water, 55 percent, as compared with rail, miles of pipelines in use in 1962. Total 
45 percent, based on water and rail trans- pipeline fill at the beginning of 1965, at | 
port data. Coal, gasoline, and crude 100.7 million barrels, was 15 percent 
petroleum were the most important items greater than that reported for 1962. Of 
moving by water. Bituminous coal was by the total petroleum pipeline mileage in | 
far the most important item moving by 1965, 34 percent was in crude gathering 
rail. Total mineral fuels and related — systems in oilfields; 29 percent was in the 
product tonnage moving by water in- larger size crude trunklines; and 37 per- 
creased almost 3 percent in 1966 over cent was in petroleum product pipelines 
1965 production. Crude petroleum and_ that extend from refineries to distribution 
coal, in that order, were primarily re- terminals. — 

RESEARCH ACTIVITIES 

Bureau of Mines.—Research relating to of total research and development pro- 
problems of mineral resources and pro- gram expenditures in 1966. Only about 3 
duction is necessary to assure an adequate percent of Federal funds was related to 
and dependable flow of minerals. Funds minerals and mineral fuels. Of _ this 
alloted and expended by both the Govern- amount, about 1 percent was expended 
ment and private sectors were used to ad- for petroleum refining and extraction and 
vance knowledge and capabilities in the about 2 percent for chemicals and allied 
physical and economic sciences, and min- _ products. 
ing and metallurgical technology to help During 1967, the Bureau of Mines con- 
solve these problems. tinued work under established programs 

National expenditures data for research for minerals and mineral fuels research 
and development activities in selected in- and resources development. New emphasis 

-dustries in 1966 (latest year for which was placed on problem areas relating to 
data are available) showed that chemicals supply and demand. Techniques employ- 
and allied products accounted for 9.7 per- ing simple econometric models were used | 
cent of total funds expended, or about the to determine existing economic relation- 
same as in 1965 (table 55). Petroleum ships for major mineral commodities, com- 
refining and extraction accounted for petitive relationships with respect to sub- 
about 2.8 percent of the total, slightly stitutes, and to forecast short- and long- 
smaller than in 1965. Federal funds ac- run estimates of production, consumption, 
counted for slightly more than 50 percent and prices. By developing relatively ac-
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curate supply and demand forecasts, ‘re- Portland cement increased the strength 
search efforts can be more meaningfully _ significantly. | , , 
directed to those areas where existing and The first phase of the Marine Heavy 
future supply and demand are most criti- Metals Research Program, which was to 
cal. Emphasis was also placed on deter- assess the possibilities for commercial ex- 
mination of input-output relationships of ploitation of marine minerals, was com- 
the United States mining industries, using pleted at location off the coast of Nome, 
1963 data. The findings of a research Alaska. Gold was found in all drillings in 
study on the interindustry structure of the the sea floor sediments, but there were no 
U.S. mining industries, using 1958 pur- immediately commercial deposits deline- | 
chase and sales data, was published in ated. Subbottom profiles covering 200 
1967.4 - | | square miles of area were examined and 

| . Obligations of funds by the Bureau of recorded for the purpose of defining prime 
Mines for mining and mineral research targets for future delineation work. 

d_ devel t total 4, illi T. | . . , and development totaled $34.5 million | snd and Air Pollution.—During 1967, 
during fiscal year 1968. Of this amount, Solid Waste Di | Pr h 
$20.0. million consisted of obligations to vent ad as “ hak 1 | 4 educati nal are | 
research and resource development work en net on connie t an ht ca ‘to PrO- 

for minerals, excluding fuels, and $14.5 eee ° SIVE Iva CF "fron ston bil v 
million for work on mineral fuels. Obliga- ery OF Tamera’ values pTOMm aUlomooues: | 

. . : . Examination of municipal wastes chan- 
tions for basic and applied research for . ee co 

| | : . neled into incinerators revealed substan- 
fiscal year 1968 were $4.9 and $24.4 mil- oa eos 

. . ; . tial quantities of ferrous and nonferrous 
lion, respectively. The Bureau’s expendi- : . 

a . : metals could be recovered from _ this 
tures obligated for applied research in the . . wa source. Incinerator fly ash contained rela- 
field of metallurgy and materials in 1967 . : : eae tively high amounts of gold and silver, 
were $6.1 million. Total research funds of . . oa: : comparable in grade to ores now being 
$29.3 million obligated by the Bureau of . 

. ws processed. Further research dealt with 
Mines for fiscal year 1968 were divided . . : . . methods of recovery of this gold and silver 
as follows: Engineering science, $20.1 . eae : . cate so that the materials could be recycled 

' million; physical sciences, $7.1 million; =: : - as : . aye 2 into the economy. Research trials indi- 
mathematical sciences, $0.6 million; and | . : . We? cated that mine wastes can be of benefit 
environmental sciences, $1.5 million. . . . to man. Demonstrations showed that 

Research on technological and economic . - ey 
. . bricks, ceramic tiles, and small magnets 

problems was designed to continually ad- . “7° 
: can be produced from mill tailings- 

vance the process of extracting raw mate- . . : . . In the area of air pollution, the Bureau 
rials at reasonable cost without environ- . 

. | was concerned with two methods of attack 
mental degradation. Noteworthy accom- duce sulfur dioxid . f 
lishments of the Bureau in research pro- to reduce sullur Cloxide emissions trom 

grams including work in progress, follow the burning of high sulfur coal. One 
s > s PROSTESS» ‘method involved taking out the sulfur in 

Mini R h.—Stud; q such coals before burning, and the other 
ining ANesearch.—studies were Macd€ method was aimed at removing sulfur 

of various forms of energy best adapted dioxide from stack gases before they were 
to break rock. A system was developed to emitted. Pilot-plant studies have succeeded 
determine the auiticulty of rupture of cer- in removing up to 90 percent of sulfur 

tain types 0 oth as a function of ven dioxide from relatively high sulfur coal. 
perature. A method of applying high-fre- Studies were also directed to reduction 
quency he compatitive was developed of air pollution by alleviating internal 

- combustion engine emissions. 
tional cyclic methods based on energy Water pollution resulting from high 
sa nenatration new a deen criteria acidity mine water discharges has also 

’ - . een investigated. 
permitted greater slope inclination. Lab- Work vn the Appalachian Region Min- 

oratory and field studies of methane ing Area Restoration program continued 
drainage revealed the possibility of elimi- ;, 1967. The greater portion of this pro- 

nating losses of 4 to 6 man-hours per shift gram was directed toward sealing and 
involving high gas concentration. Results = 

of tests for improving the supporting abil- t . Wang, Kung-Lee and Robert _G. Kokat. 
vas : ‘ e Interindustry Struct t SS. Mining 
ities of hydraulic fill materials showed  TiGuctries 1958 BuMines Inf. Cire. 8388, 1967. 
that the addition of varying amounts of 199 pp.
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filling voids in abandoned coal mines and the December 10 nuclear explosion in 
extinguishing mine fires. A troublesome New Mexico, having a yield equivalent to 
problem now being attacked by the Bu- 26,000 tons of TNT and detonated 4,240 
reau involves the Wilkes-Barre-Scranton feet below the ground. This experiment 
region, where the land is honeycombed by conducted in cooperation with the U.S. 
old mine workings and there are uncon- Atomic Energy Commission, the U.S. 
trolled seam and culm bank coal fires Department of the Interior, and industry, 
burning. Research was continued on the was expected to release natural gas 
problem of extinguishing dump fires which trapped in low permeable rock. Hereto- 
contribute to air pollution. Reclamation fore, only limited quantities of this gas 
and rehabilitation of strip and service could be produced economically. 
mines on public lands in Appalachia were Other petroleum research included 
implemented by public safety and water secondary recovery methods to bring into 
pollution control programs. production oil already discovered but not 

oe oe now economically producible. The Bureau 
Coal Research.—In coal research the  ais4 conducted research aimed at increas- 

problem of sodium fouling of superheaters ing the service life of asphalt. A coopera- 
was solved, and the investigation of the tive program with industry was continued 
nature of corrosion of boiler tube surfaces concerning the analysis and characteriza- 

began. In carbonization studies of coals tion of the heavier materials found in 
and blends, a poor coking coal yielded a : : petroleum. . 
coke of metallurgical grade. It was also : : 
learned that, regardless of the coal from Oil Shale Research.—The Bureau con- 
which it is prepared, char can be used’ to tinued its research on the feasibility of 
achieve an increase in coke strength. retorting oil shale in situ to avoid mining 

Coal liquefication and gasification re- costs and alleviate the problem of disposal 
search was continued to develop more effi- of spent shale which results from above 
cient processes for converting coal to vari- ground retorting operations. These prob- 
ous gaseous and liquid fuels and to im- lems were approached by conducting 
prove their economic status. Research studies of crushing tendencies of oil shale 
demonstrated that coal can now be made’ while being heated under simulated over- 
soluble in a relatively cheap solvent by burden pressure, methods for fracturing 
treatment with an alkali. metal and elec- oil shale.in place, and. by retorting ran- 
tron transfer agent at ambient tempera- dom-sized oil shale to simulate in situ 
ture and pressure. A two-zone small-scale _retorting. Coreholes were studied in Colo- 
steam-air coal gasifier yielded a gas suit- rado and Wyoming in a search for a 
able for synthesis of gasoline or ammonia. suitable location for a nuclear fracturing 
By eliminating the need for oxygen, such experiment in oil shale. Other research 
a gasifier could reduce. significantly the included characterization of paraffin and 
cost of making gasoline and ammonia olefin fractions upon retorting Colorado 
from coal. In the production of high Btu oil shale and investigations of the min- 
gas, material progress was made in the _ erals associated with oil shale. | 
development of a pilot plant for the two- Legislation has been directed toward 
step coal-char hydrogasification process. a five-point oil shale research and devel- 
Data also were obtained indicating the opment program involving both private 
feasibility of a relatively simple single step enterprise and the Government, represent- 

process eliminating the char-hydrogena- ing slightly over $1.3 million in govern- 
tion phase. In the field of chemical con- ment funds. Investigations have been 
version, organometallic complexes (phos- conducted on rich deposits of oil shale 
phines) were found to be very effective in in Colorado, Utah, and Wyoming. It has 
the conversion of crude coal acids into been estimated that known oil shales of 
high-priced phthalic acids much in de- the area contain the equivalent of about 
mand in the plastics industry. 70 times the present domestic proved 

: Petroleum Research.—In petroleum and reserves of crude petroleum. 
natural gas research the Bureau success- Economic Studies.—New emphasis was 
fully completed the first test for enlarging placed by the Bureau on supply and de- 
the wellbore of oil and gas wells by a mand analysis of minerals and mineral- 
new liquid chemical injection method. fuel commodities. Iron ore, steel, copper, 
More intriguing was Project Gasbuggy, aluminum, and the mineral fertilizers
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were the main areas of investigation. receiving the warning signal. Commercial 
Measurements of existing demand rela- methane monitors approved under the 
tionships were derived. Techniques were testing and approval schedule are now 
also developed to yield more accurate affording added protection to personnel 
forecasts of production, consumption, and of a number of the Nation’s underground 
prices of minerals and mineral fuels. coal mines. 

| Work was continued on _ input-output Ce 
studies, linking all mining sectors with all Explosives and Explosions Research.— 

other manufacturing, services, and final The Bureau’s explosives and explosions 
demand sectors of the U.S. economy, us- research continued to promote safety in 
ing 1963 data. Work also was continued handling and using highly flammable and 

on an integrated study of state and re- explosive materials. In producing stand- 
gional energy balances for the years 1960 ards for industry, the Bureau of Mines 
and 1965. Four contracts were let for and Stanford Research Institute collabo- 
needed economic studies relating to non- rated on an information guide, “Safe 
fuels mineral policy. The subject areas Handling of High Energy Liquids,” pub- 

were price stability and instability for lished by the Office of Naval Research. 
domestic minerals, sources of investment Other developments included research on 

funds for mineral industries, exploration 4 low-strength explosive which substitutes 
as an economic and industrial process, for outlawed black powder in underground 
and impact of mineral industry flows on oa] mines where lump coal commands a 

U.S. balance of payments. | premium price; examination ‘of a stable, 
Health and Safety—The Health and jelled ammonium _nitrate-water _slurry 

Safety Activity in 1967 continued its Composition which should find application 
| ongoing programs of mine inspection; 1 underground noncoal mines subject. to 

health and safety education and training; hazardous concentration _ of flammable 
research and statistical analyses; and coal- gases; and research leading to the dis- 
bed fire control. All of these have as their Covery of materials _which will stabilize 

| principal objective the conservation of reactions of ammonium nitrate fuel oil 
human and natural resources in the min- used in  sulfide-ore, high-temperature 
eral extractive industries. Work on control mines. Importantly, in line with. its help : 
of radiation hazards in underground i! the investigation of the NASA. Apollo 
uranium mines led to substantial reduc- fire, the Bureau, cooperating with the 
tions in worker exposure to radiation. Kennedy Space Center, found Freon 1301 

| Work was performed on development and to be a useful inerting agent for certain 
revision of several complex Bureau of propellants used in the space program. — 
Mines testing and aproval schedules that ; rer 
detail physical features, performance re- Helium Conservation.—The — national 
quirements, and methods and standards helium conservation program continued 
by which the effectiveness and safety of in 1967 to obtain the maximum beneficial 
diverse types of mining and personal- use of the helium resources of the United 
protective equipment are approved for use States. The program stresses the produc- 
in the mineral industries. A testing and tion and sale of helium for present use, 
approval schedule was issued for a ma-_ the acquisition and storage of helium that 
chine-mounted, continuous methane moni- would otherwise be wasted in the consump- 
tor that had been researched and devel- tion of helium-bearing natural gas, and 
oped in prototype form at the Health and the continuance of fundamental and ap- 
Safety Research and Testing Center to plied research that will contribute to more 
warn the machine operator of the pres- effective utilization of our helium | re- 
ence of significant concentrations of flam- sources. Continued emphasis was placed on 
mable methane gas in the atmosphere. The process development studies for helium 
monitor is designed to cut off power to purification and “enrichment” of the con- 
the machine if the methane concentration served helium, the production and analy- 
should rise to incipient ignition-danger sis of ultrapure helium, and investigation | 
levels through neglect of the operator to of the thermodynamic properties of he- 
take appropriate corrective action upon lium.



REVIEW OF THE MINERAL INDUSTRIES 15 

Oo LEGISLATIVE AND GOVERNMENT PROGRAMS 

Much of the Government’s activities program, strategic materials held in gov- 
with respect to minerals and mineral-fuels ernment inventories amounted to $6.9 bil- 
industries in 1967 were concerned with lion at acquisition cost and $6.6 billion | 

the introduction of remedial fiscal and at estimated market value. Of the total 
montary policies. Because business spend- materials in government inventories, $3.8 
ing on plant and equipment declined dur- billion at cost and $3.4 billion at market 
ing the first half of 1967 and severe in- value were considered ‘to be in excess of 

ventory. adjustments were underway, the conventional stockpile objectives in 1967. | 
investment tax credit was restored in the About 83 percent of the market value of 
spring of 1967. Fiscal policy was exerted the total current excess was made up of 
to attempt to influence expansion for a 11 materials: Aluminum, bauxite (from — 
sluggish economy in the first half of 1967. Jamaica and Surinam), metallurgical 
This occurred despite the unusually high grade chromite, cobalt, industrial dia- 
level of long-term interest rates. At mid- mond stones, lead, metallurgical grade 
year both short-term and long-term inter- manganese, nickel, tin, tungsten, and zinc. 
est rates began to move upward and con- Major mineral stockpile items sold in 
tinued: to do so throughout the year, but 1967 were aluminum, copper, metallurgi- 
several :factors, including the ready avail- cal chromite, nickel, and tin. During 1967, 
ability of credit, caused the economy, on legislation was enacted by Congress au- 
balance, to. turn expansionary in the sec- thorizing the disposal of bismuth, molyb- 
ond half. | denum, and rate earths, valued at $32.5 
_.Monetary conditions—as measured by million. Total stockpile disposal of min- 
changes in bank reserves, money supply, eral commodities during 1967 was valued 
and bank credit—remained flexible to at $293 million. , 
mineral and mineral fuel companies up Continued exploration for new domes- 
until the 1967 yearend. The changed _ tic sources of strategic and critical mineral 
monetary environment from 1966 was commodities was encouraged during 1967 
marked by a step-up in acquisitions of | by government assistance under the Office | 
mortgages during the second and third of Minerals Exploration (OME) pro- | 
quarters of 1967, thus contributing greatly gram. During fiscal year 1968, 37 con- 
to the recovery of total construction ac- tracts representing a government. partici- 
tivity. The changed fiscal and monetary’ pation of $1.7 million were executed. 
environments, despite inflationary pres- Small mine operators have been an im- 
sures, enabled certain sectors of the min- portant factor in maintaining adequate 
eral and mineral fuel economies to ad- supplies of vital minerals, and the OME 
vance at a healthy rate. program enables them to continue thei 

With regard to the national stockpile contribution. 

WORLD REVIEW 

_ World Economy.—The world economy pared with North America. Production of 
in 1967 continued to grow, but as in the metals was down appreciably for the 
immediately preceding years, at a slightly United States and Canada but up slightly 
declining rate. For most countries avail- for the total of all non-communist coun- 
able data on 1967 GNP indicate a general tries. World coal production was down 4 
increase in economic activity. Overall index points in 1967, while world crude 
gains in world industrial production con- petroleum production was up 6 index 
tinued at the modest rate exhibited in the points. Major mineral processing sectors, 
most recent years. such as base metals, chemicals, petroleum 

. to. products, coal and nonmetallic mineral 
_ World Production.—Net gains in the jyoducts showed moderate gains for the 

extractive industries in 1967 were gen- »on-Communits countries. However, gains 
erally at a slightly lower rate than in 1966. . i od d 1 
(table 62). Only slight increases in ex- 1” chemicals, petro cum Pr ucts an coat 
tractive output were registered in the exceeded gains made in other categories. 
United States and Canada. Other indus- East Asia, principally Japan, tended to 
trialized countries showed generally larger dominate world production increases in 
extractive output increases in 1967 com- mineral-oriented manufacturing, while



16 MINERALS YEARBOOK, 1967 . 

gains in the United States and Canada age. Again, as in 1966, producers’ stocks 
were only moderate. were withdrawn. In the United States 

For a number of metals, there were about half of the sulfur consumed in 1967. 
major changes in United States-rest-of- was used in acidulation of phosphate rock 
the-world supply and demand positions in for fertilizer use. Lack of sulfur supplies 
1967. While domestic production of cop- was responsible for a curtailment in the 
per declined precipitously from 1.4 to 0.8 expansion of production of phosphates for 
million tons, due to the copper strike, fertilizer. Frasch sulfur output was up 
rest-of-the-world production increased slightly in the United States though in- 
slightly, from 2.5 to 2.6 million tons. sufficient to balance demand, while in 

| Rising world demand for copper was Europe and South America it was down 
strong compared with available supply, moderately. Recovered sulphur produc- 
causing a disruption in the supply-demand tion was up in most areas of the world. 
balance. Contributing factors in the dis- In mineral fuels, petroleum and natural 7 
ruption were political problems, especially gas continued in 1967 to increase in rela- 

| in the Congo and in South America— tive importance as world sources. of ener- 
highly variable prices, heavy demand for gy. Production of crude petroleum in the 

imports by the U. S., and labor problems United States and other North American 
in the United States and elsewhere. | countries increased at about the same rate 

Non-Communist consumption of silver as in previous years. Production.in some 
in 1967 exceeded production by 194 mil- of the important Middle East countries 
lion ounces. A production deficit contin- declined slightly, while in others produc- 
ued to be balanced by withdrawals from tion was up moderately to sharply. Vene- 

world stocks, chiefly U.S. treasury bullion  zuela, which showed a drop in production 

stocks. Gains in production of silver were of crude oil in 1966, registered a record 
- registered by Canada and other industrial production in 1967. Substitution of oil for 

nations in 1967, while losses were recorded coal in Japan and in some parts of Europe 

| in the United States and South American continued to be restrained by government 

countries. A fall-off in coinage consump- controls, foreign exchange shortages, and 

tion in 1967 was registered in the United considerations of energy self-sufficiency. 
States and Canada as well as in the rest - 

of the world. Further, the fall-off in this World Trade.—Fragmentary data from 

: item during 1967 in the rest of the world trade reports indicated a rising trend of 
was greater than in North America com- world mineral; trade in 1966 (the latest 

pared with 1966. Industrial consumption year for which data are available). Total 

of silver in the United States in 1967 was exports of, metal ores and scrap, metals, 

down slightly. _ | and mineral fuels from the United States 
Lower gold production in the United jn 1966 increased slightly. Total exports | 

States in 1967 was matched by lower out- in 1966 from Europe of the above cate- 

put in other important gold-producing  gories increased more percentagewise com- 

countries. Because of drains upon the gold pared with the United States. Increases 

supply, due to a big increase in demand jn exports of these items from the Euro- 

for gold for speculative purposes preced- pean Free Trade Association were mod- 

ing and following devaluation of the erately higher, percentagewise, compared 

British pound in November 1967, U.S. with exports of the same items from the 

official holdings of gold declined appre- European Economic Community. The net 
ciably. The U.S. price of gold in 1967 value. -of world trade in minerals and 

could not go above $35 per ounce, but mineral fuels in 1966 was $204 billion, or 
buying of gold in the world private mar- 9 percent higher than in 1965. 
ket continued, and the U.S. Treasury was 

the principal supplier. Unsettled condi- World Consumption.—Changes in world 

tions in foreign exchange markets added minerals and mineral fuels consumption 

to the problem of depletion of monetary were mixed in 1967. Increases were. re- 

gold reserves. corded in world consumption of individ- 

Among the nonmetals, world produc- yal nonferrous metals as follows: Alumi- 
tion of recovered sulfur increased in yum, up 4 percent; copper, down 6 per- 

1967, but the increased supplies were an cent; lead, up 3 percent; tin, no change; 

insignificant quantity in alleviating the and zinc, down 2 percent. Although no 

U.S. and rest-of-the-world sulfur short- data were available on world consumption
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of mineral fuels and electricity, supply four quarters. Export prices of total min- 
and trade figures suggested that demand eral and nonferrous base metals were 
continued to increase during 1967. down slightly more in the developed na- 

Ocean Freight Rates.—World ocean tions than in the less-developed nations | 

freight rates in 1967 moved slightly to category. On the other hand, prices for 
sharply higher, depending upon _ the nonferrous base. metals were down con- 

method of shipment. Dry cargo rates in siderably more i the less developed. na= 
general showed a modest rise while tanker tons | tha ae the developed nations. 
rates tended to be markedly higher. Both Smaller individual and collective markets 
dry cargo and tanker rates rose appre- in the less developed countries, with more — 
ciably by quarters throughout the year. uncertainty in their respective sup ply and 
Merchant shipbuilding activity was up “¢mand positions, probably contributed to 
moderately in 1967 in every major ship- the higher price fluctuation in those coun- 
building country. Japan led shipbuilding ‘ties: Quoted U.S. copper prices in the 
activity, with 43 million gross tons of. U.S. ranged from $0.36 to $0.38 during 
‘carrier tonnage delivered, followed by 1967. After July 15, the date of the gen- 
Panama, Sweden, and West Germany. eral 1967 U.S. copper strike, copper 
A major part of the increase in carrier prices on the London spot ma rket climbed 
tonnage built in 1967 was in tankers con- slowly upward in anticipation that the 
structed. During the Suez Canal closing . strike would be settled in a matter of 
of several months in 1967 more ships were weeks. After the strike had lasted 3 
needed to carry the going tonnage of ores months, | London spot market prices be- 
and fuels, since the distances traveled 847 "SINS moderately to sharply until 
were longer and more time was taken up the end of the year. London copper spot 
in negotiating the markedly greater mile- prices 1967 ranged from $0.60 at the 
age. } | beginning of the year down to $0.45 per 

. ee, pound at midyear, and then climbed 
World Prices.—World export price In- again to $0.60 by yearend. Production of 

dexes for the total of metal ores and fuels ‘n the United States was sharpl 
in 1967 were slightly lower than the an- copper 3p sw “PY 
nual average in 1966. The quarterly indexes off and no sales _ Were authorized from 
for 1967 indicated a slight rise in prices SOVernment stockpiles im 1967. Thus, Te- 
for metal ores in the fourth quarter, but duction in supplies resulted in a rise in 
the more important component, fuels, spot prices which prevailed in the last 
showed no material change throughout the half of the year.
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Table 1.—Value of mineral production, imports, and exports by groups 

(Million dollars) | 

1963 1964 1965 —  -:1966 1967 7 
Mineral group } SS EF 

Produc- Im- Ex- Produc- Im-  Ex- Produc- Im- Ex- Produce Im- Ex- Produc- Im- Ex- > 
tion ports ports tion ports ports tion ports ports tion® ports ports tion ports ports . 

62) 

Metals and nonmetals except fuels: . . 5 
Nonmetals.__.._._.-.-.---...--.-.-...-. $4,316 $286 $115 $4,623 $3823 $141 $4,933 $354 $185 $5,176 $412 $228 $5,205 $414 $241 > 
Metals_______....._---.--.---..--.-.---. 2,002 695 137 *2,366 917 151 *2,544 973 154 2,708 1,192 158 2,333 1,126 171 a | 

Total_______--. eee. = 6 , 818 981 252 *6,989 1,240 292 *7,477 1,827 38389 7,879 1,604 386 7,588 1,540 412 S 

Mineral fuels___.._._...---.-_.-------------- 18,817 1,165 483 18,623 1,250 471 14,047 1,295 487 15,112 1,311 490 16,198 1,289 600 A 

Grand total._..___._.------------------ 19,685 2,146 785'20,612 2,490 763*21,524 2,622 826 22,991 2,915 876 28,786 2,829. 1,012 o 

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

(Million dollars) 

Mineral group 7 1963 1964 1965 1966 1967 

Metals and nonmetals except fuels: . 
Nonmetals___._...._.....-.-...---._.-.---. $4,266 $4,587 * $4,836 $4,972 $4,962 
Metals___.-_---.--- 2 2 eeee--- =, 978 ™ 2,098 2,132 2,258 1,944 

Total_.___--- 222 eee eee.) = 6, 244 6,635 6,968 7,230 6,906 
. Mineral fuels___-....--.22 22 ee eee ______-_ =618 , 424 13,831 14,232 15, 082 15,803 

: Grand total._........_.-.--------.--.---- 19,668 *20,466 21,200 22,312 22,709 

© Revised. 
1 Values deflated by the index of implicit unit value. 

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

(1957-59 = 100) 

| 1963 1964 1965 1966 1967 

Metals: . 
Ferrous. .___.._- eee 95.8 108.3 110.4 119.1 109.0 
Nonferrous: 
Base___.._--.----_- eee eee --___. 120.8 125.8 135.8 142.2 102.5 
Monetary._._.______.--.-__________u eee 90.8 92.0 105.0 112.5 92.7 
Other_______. eee __-_.____)=—:112..2 114.3 98.2 98.1 111.4 

Total. ...--2_ eee eee eee 115.5 119.4 124.1 129.2 103.3 

Total metals.__.....----- eee eee) 105.7 113.9 117.3 124.2 106.1 
Nonmetals: 

Construction._.____..--.-..._--2---_-------_--_-_ 119.6 126.2 129.9 136.5 132.4 . 
Chemical_________-. ~~ eee eee.) = 120.5 132.1 151.8 167.1 172.6 
Other_____--___2_-2 eee _-__ = «6111.6 119.0 127.9 136.0 129.7 

Total__.. 2-2-2 eee eee) =—«119.4 126.9 133.5 141.7 139.1 
Fuels: 
Coal____..-- 2 eee )=— «102.8 108.2 112.6 116.4 119.8 
Crude oil and natural gas !____..___.______._____.. 111.6 113.8 116.6 124.0 131.6 

Total______..-------2- 2 eee teeeeeeeeeew--- 110.8 =9:114.0 117.8) -:124.1 181.1 

Total all minerals. ____.____..-_______-___._.___ 112.2 116.7 120.7 127.8 180.5 

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

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

(1957-59 = 100) 

1963 1964 1965 1966 1967 P 

Mining: 
Coal_____..--2- 22 eee) 102.5 107.1 113.3 117.0 118.1 
Crude oil and natural gas: 

Crude oil_._..____.______.--_-_-.._.-__-_._. 108.1 109.9 111.9 119.3 126.4 
Gas and gas liquids.________.__.____._______. 128.7 136.1 143.0 152.0 163.3 

Total !__- eee ____) =—-107.9 110.4 112.3 118.0 123.2 

Total coal, oil, and gas__.._._._...-....._.__ 107.90 109.8 112.5 117.8 122.4 
Metal_.__.__. eee. )=—«112.8 117.4 124.2 133.4 119.9 
Stone and earth minerals__________._.___.._..__-. 112.1 118.7 126.5 133.5 135.4 

Total metal, stone and earth minerals___._____._._ 112.2 118.1 125.5 133.5 128.8 

Total mining__._____________.__-______.___._.__ 107.9 111.3 114.8 120.5 123.5 
Iadustrial production: 

Primary metals_______.__..._-____-.__..___._._.. 118.3 129.1 137.6 142.7 132.5 
Iron and steel__________._______._______._____.__. 109.6 126.5 133.6 136.2 126.8 
Nonferrous metals and products____._._.._.._....__._ 126.7 138.3 152.2 166.2 153.1 
Clay, glass, and stone products____ ..____________._ 117.5 126.0 133.5 140.7 138.7 

Total industrial production.__________.._._._.._. 124.3 132.3 143.4 156.3 158.0 
eee OOOO SS 

P Preliminary. 
1 Total includes oil and gas drilling. 
Source: Board of Governors of the Federal Reserve System. Federal Reserve Bulletin, monthly issues 

February—June 1968. A description and historical data are available in Business indexes, Industrial Production, 
1957-1959 Base, published by Federal Reserve Board, monthly.
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Table 5.—Federal Reserve Board monthly indexes of mining production, seasonally adjusted 

(1957-59 = 100) 
aN 

Crude oil and natural gas Metal, stone Stone and 
Month Total mining ! Coal, oil, Coal $$ ———— and earth Metal mining earth 

and gas . Total 2 Crude Gas and gas minerals materials 
oil liquids | < 

i nc ee eS A tl A i SN RS A SR tet > 

1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 5 
a a 

a 
January..._..._.-.-----. 117.3 128.2 118.6 119.8 114.4 120.7 118.5 119.7 114.1 121.0 148.8 158.4 184.6 189.4 183.4 140.8 185.5 138.7 OH 
February.._.___..-------- 117.7 122.4 114.8 119.0 111.2 115.7 115.0 119.6 115.1 120.0 149.0 160.0 133.6 188.9 1380.8 142.1 135.6 136.6 
March_________-.-__..-_-_ 120.0 121.5 116.7 117.6 117.7 115.1 116.5 118.1 117.0 120.1 148.1 156.7 136.0 140.0 1384.5 148.7 187.1 187.2 < 
April..--.....---------- 115.6 122.0 111.6 118.5 85.3 125.5 117.0 117.1 117.2 119.6 152.2 161.5 134.6 138.7 139.7 149.5 130.9 130.6 o 
May._____..__---_------. 120.7 120.2 118.8 118.0 116.9 120.1 119.1 117.5 121.38 119.6 152.2 161.3 180.1 180.8 133.6 182.9 127.5 129.2 by 
June.____________.__-_-. 122.0 128.8 119.5 121.7 120.7 122.5 119.3 121.6 121.4 123.6 154.4 167.3 1833.7 1383.6 184.2 183.9 183.3 1383.3 to 

' July___.___-_---.---.---. 122.0 128.0 119.5 128.0 120.8 122.6 119.2 129.1 120.9 183.9 155.1 NA 133.8 127.7 184.0 119.7 183.7 183.7 © 
August..........-.-.-... 122.1 127.8 119.7 128.8 120.7 117.2 119.6 181.2 121.2 188.0 155.5 NA 1388.1 123.4 132.1 105.7 1833.8 186.6 oO 
September___._.__....... 121.1 124.38 118.3 125.4 122.9 115.5 117.4 127.5 118.9 183.1 145.8 NA 145.5 119.1 145.5 95.6 145.5 186.5 A 
October..__...-.-.-----. 121.9 122.4 121.1 128.7 183.7 112.3 118.5 126.1 119.9 180.8 151.4 NA 141.1 116.2 188.9 98.8 142.7 1382.9 a 
November_._..._._-----. 121.6 128.6 120.2 124.5 121.8 115.3 119.9 126.4 120.8 128.7 159.0 NA 180.2 119.5 124.8 98.2 184.7. 189.0 © © 
December__..._.-.-----. 123.8 122.8 122.0 122.2 125.3 116.1 121.4 123.5 122.0 126.4 164.9 NA 125.0 122.7 122.5 95.7 126.8 142.7 = 

Average annual.____. 120.5 P128.5 117.8P122.4 117.0P118.1 118.0°128.2 119.3P°7126.4 152.0P°163.3 133.5°7128.8 133.4P119.9 138.5 » 135.4 

P Preliminary. NA Not Available. . 
1 Including fuels. 
2 Total includes oil and gas drilling. 
Source: Board of Governors of ‘Federal Reserve System. Federal Reserve Bulletin, monthly issues February—April 1968. .
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duction of mineral energy resources and electricity from hydropower and 
. nuclear power 

| (Trillion Btu)! 
eee ne eee aera ee eee a TD ana eT 

Bituminous Natural Electricity 
oe Year Anthra- coal and gas, wet Crude -_——_ Total 

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

1968__..._.-._--.__.. 464 12,024 16,271 15,741 1,74t 33 46 ,274 
1964___...._-._.-._... 486 12,759 17,056 15,690 1,861 34 47,836 
1965__..._.----.._.. 378 13,417 17,652 15,930 2,051 39 49 , 467 
1966____._._..--..... 329 13 ,988 18,894 16,925 2,062 58 52 ,256 
1967 P_..__..---...-. 311 14,4386 20,121 17,994 2,338 76 55,276 

P Preliminary. . . 
1 Hydropower and nuclear power include installations owned by manufacturing plants and mines, as well as 

Government and privately owned public utilities. The fuel equivalent of hydropower and nuclear power is 
calculated from the kilowatt-hours produced, converted to coal equivalent at the prevailing average pounds of 
coal per kilowatt-hour produced at central electric plants, using 12,000 Btu per pound.
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Table 7.—Consumption of major mineral products, mineral fuels, and electricity, 1966, 1967, and projections 
ep rere 

. Average 
annual Projected average 

Commodity 1966 1967 P Projection 1 growth annual growth 
rate rate 1 

1947-65 (percent) te 
(percent) o 
ee 

Mineral products: z 
Ferrous metals: BH 

Iron ore..._.-__.--_---.--..--..---.----.--..--thousand Jong tons. - 134,047 127,424 176 ,000 +0.8 +1.5 wa 
Raw steel] 2__..._._-. 22 ________ thousand short tons_ 134,101 127,213 162 ,000 +1.5 +1.0 rd 
Chromite ores (gross weight): tej 

Metallurgical grade__.....-. 2 eee eed OL 828 866 2,100 +4.0 . +5.0 > 
Refractory grade... eee OL 439 310 260 +0.8 —2.8 by 
Chemical grade____._.__.-..-..-----2------ ee - dL 194 179 280 +2.0 +2.0 to 

Manganese ore (35 percent or more Mn)___.__.--__-___-.--_-_--.do__.- 2,371 2,239 3,250 +1.9 +1.7 o 
Molybdenum (Mo content)............._._---..----thousand pounds.- 52,824 49,506 182 ,000 845.2 +5.0 © 
Tungsten (W content)..._...--.__--.._.-.--.---..--.---..-..d0___- 18,058 13/860 36,800 +3.6 +3.8 A 

Nonferrous metals: pet 
Aluminum 4___._-.-.---.---_---.--...-._..._. thousand short tons... 4,002 4,009 12,300 +7.4 +6.1 2 
Antimony, primary.__.._.-..--...----------_--__--_-_~-short tons. _ 19,681 17,350 28 ,000 —1.5 +0.8 a 
Copper, refined °_-_..-.-............._..-.-....-thousand short tons. - 2,360 1,936 8,750 +1.0 +2.5 : 
Lead, primary and secondary.__._.-...-.____-_.---_--_--------d0__.- 1,324 1,261 1,430 0.0 +0.5 
Zine, all classes__.-_-_-- 2-2 eee eee - dO 1,807 1,592 3,000 +1.3 +2.7 
Mercury, primary___.........-.-.-_-_---.---_--._--76-pound flasks __ 55,633 47 , 367 67,000 +3.4 +1.0 
Platinum group metals_....._....-.......-...-thousand troy ounces. _ 1,676 1,334 4,013 +6.9 +4.7 | 
Silver, industrial consumption_.._.-....._---....---.-----_._--_do___- 183 , 696 171,031 332 ,000 NA +3.2 
Iimenite and Ti slag (est. TiOe content)_.___._.._.._...._---short tons_-. 601 , 062 575,181 1,500,000 . +4.8 +4.9 
Uranium (U30s content) 2...._-.._-._-__-__.-_--__--..--_.--_-_-.-do___. 9,487 8,425 46 ,000-—74, 000 +4.9 +8.7to +11.4 

Nonmetals: 
Asbestos 4______-.._--__----______._._.__..-_._thousand short tons. . 805 721 1,314 +0.8 +2.6 . 
Cement ?.__2_2 eee eee eee -~_million barrels_ 394 378 890 +3.7 +4.4- 
Clays 4_.-..2...2-----...--._--._....--..-..---thousand short tons... 55,780 53 , 623 79,700 +2.1 +1 
Lime 6°... ee eee eee eee eee de 18,057 17,974 52,000 +5.3 
Phosphate rock 4...__-_._-_.__--.--___-- eee OL. 27,3738 27,902 47,000 +4.9 : 
Potash (K2O content) 4..-.-. 2222-0. 4,003 4,139 7,600 +6.4 . 
Salt 4.000 eee 0 38 ,280 41,111 88 ,000 +4.6 ‘ 
Sand and gravel_________--___-._....--._-.....--million short tons_-_ 6 934 6 905 1,510 744.2 
Stone, crushed___._-.-_- 2 eee 0. 6 811 6 784 1,310 +8.1 - 
Sulfur, all forms 4......................_.....---thousand long tons... 9,160 9,316 17,648 +3.0



Mineral energy resources and electricity: ° _ 

Bituminous coal. __.---------------------------------million short tons- - 486 480 _, 675-737 —1.1 4+2.8 to +3.0 

(Coal carbonized for coke)__...--.----------------------------d0-~-- (96) (92) (97) (—0.6) +0.1 

Anthracite_._.-__-_---------------------------- = = -d0- -- 11 11 10 —T.1 — 9 

Petroleum, including natural gas liquids_-.....------------million barrels__ 4,411 4,584 6,665 +4.3 4+3.0 

Natural gas, dry 9__..--------------------------------billion cubic feet - 16,854 17,685 24,594 +7.8 +2.8 

Electricity generation, net-.-.........-------------million kilowatt-hours... 1,249,444 1,314,299 NA +7.6 NA . 

Utilities..._.__.__.-----------------------------------------d0___. 1,144,350 1,211,749 2,787,000 +8.2 +464 

Hydropower 1°__.......-.-------------------------------d0_... 195,848 220,043 838 ,000 +1.9 +-4.0 

Nuclear power.._.----------------------------=---------d0..-. 5,520 7,147 458 ,000—723 , 000 11 +.54.0 +87.0 to +42.0 

Conventional fuel burning plants._......-.---.------------do._.- 944,074 984,559 1,676,000-1,941,000 +9.2 +4.2 to +5.8 

Industrial_.__..______---_.--.------------------------------d0..-- 105 ,094 102 ,549 NA +3.9 NA 

Total energy resources inputs..___....----------------trillion Btu_- 56,948 58 ,853 88,075 — +2.7 +3.2 

n
n
 

P Preliminary. NA Not Available. . bd 

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

Projected average annual growth rates are from 1966 to 1980. < 

2 Production. 
fy 

3’ Growth rate 1956-65. 
J 

4 Apparent consumption. 
’ Changed from withdrawals from total supply to refined copper consumption. Oo 

6 Sold or used. 
ty 

7 Growth rate 1954-65. : 

8 See: Morrison, Warren E. and Charles L. Readling. An Energy Model for the United States, Featuring Energy Balances for the Years 1947 to 1965 and Projections and a 

Forecasts to the Years 1980 and 2000. Bureau of Mines Information Circular 8384, 1968, 127 pp. & 

® Residue gas excludes extraction loss but includes transmission loss. . to 

10 Net generation, adjusted for net imports or exports. The bulk of net trade is hydropower with an undetermined portion of steam plant power. i 

11 Growth rate 1957-65. 4 
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Table 8.—Calculated gross consumption of mineral energy resources, and electricity from 
hydropower and nuclear power in British thermal units (Btu), and percent contributed , 
by each ! 
ee 

. Petroleum Electricity 
Bitumi- (excluding Natural —————-———_— 

Year Anthra- nouscoal Natural natural gas Hydro- Nu- Total 
cite andlignite gas, dry gas liquids power clear 

liquids) power 

«erate pn ptt Ee SS SS SS SSS 

Trillion Btu . 

1968___._.____-__________. 361 10, 722 14,843 20,247 1,703 © 1,740 33 49 ,649 
1964___.______--_______._. 365 11,295 15,562 20,590 1,796 1,873 34 51,515 
1965___.._._-_______.---. 328 12,030 16,098 21,364 1,877 2,049 39 53,785 
1966____.____________..-. 290 12,740 17,393 22,405 1,989 2,073 58 56 , 948 
1967 P__.-_______-___..-... 274 12 ,583 18,251 23,153 2,178 2,338 76 58 , 853 

Percent . 

1968._____.__-----------. 0.7 21.6 29.9 40.7 3.5 3.5 0.1 100.0 
1964___..__-__.-_-..----- a | 21.9 30.2 40.0 3.5 3.6 1 100.0 
1965_______-.-.____..---- .6 22.4 29.9 39.7 3.5 3.8 ol 100.0 
1966___.___-._--_--.----- 5 22.4 30.5 39.4 3.5 3.6 1 10020 
1967 P___. ee .5 21.4 31.0 39.3 3.7 4.0 1. 100.0 

nn 

P Preliminary. 
1 Heat values employed are anthracite, 12,700 Btu per pound; bituminous coal and lignite, 13,100 Btu per 

pound; crude oil 1963, 5,718,300 Btu; 1964, 5,630,254 Btu; 1965, 5,531,000 Btu; 1966, 5,257,440 Btu; and 1967 
5,181,633 Btu; weighted average British therma! units for petroleum products obtained by using 5,248,000 
gasoline, 5,670,000 kerosine, 5,825,000 distillate, 6,287,000 residial, 6,064,800 lubricants, 5,537,280 wax, 
6,636,000 asphalt, and 5,796,000 miscellaneous; natural gas dry, 1,032 Btu per cubic foot; natural gas liquids 
weighted average British thermal unit based on production of natural gasoline at 110,000 Btu per gallon, and 
LP gas at 95,000 Btu per gallon. Hydropower and nuclear power converted to coal equivalent at the prevailing 
rate of pounds of coal per kilowatt-hour each year at central electric stations using 12,000 Btu per pound.



Table 9.—Gross consumption of energy resources by major sources and consuming sectors 

(Trillion Btu) ; . 

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

Consuming sectors cite ous and gas leum 2 power? power? grossenergy electricity sector 
lignite - dry! inputs 4 pur- energy 

. chased > inputs 6 

Household and commercial: 
as 

1963._..___. 0 eee ee eee ee eee eee eee eee eee ee----- = 108 671 5,027 5,258 --.--.-- -------- 11,059 1,645 12 ,704 

1964... ee ee ee ee eee eee eee eee 85 560 #£«56,814 = 5,190  _-----~ ) ~------- 11,149 1,795 12,944 

1965__.____-- ee ee eee en ee eee ene eee eee eee 168 546 5,518 5,685 -_------  -------- 11,867 1,948 18,815 

1966... ee eee ee ee eee enn eee eee 7148 575 5,945 5,766 _..-.... ---...--- 12 ,429 2,101 14,580 

1967 P_____ 8 ee eee eee en en ene nee e = 1128 495 6,223 6,179 _.-----. -~.------ 13 ,025 2,224 15,249 

Industrial: 
1963_.___.. eee nn eee ee nn eee nee eee eee eee OT 5,015 7,159 8,994 __....-- ~------- 16,225 1,464 17,689 

1964_.___.__ eee ne ee eee ee nn ee een eee 46 5 , 3862 7,397 4,184 ._..--.. -....---. | 16,989 1,544 18,533 

1965______.------- een eee ee eee eee eee eee 7101 5,640 7,671 4,188  ___.---- ~------- 17,550 1,634 19,184 wa 

1966________----------- eee eee eee 788 5,806 8,203 4,862 __-.-... --.--.--- 18,449 1,788 20,237 3 

1967 Pon ene ne ee eee eee eens 790 5,521 8,603 4,420 __.-..-. --.----. 18,684 1,893 20,527 S 
Transportation: § Ey 

1963_____.___------------ oo ee e ne  e eee nee eee 19 439 11,506 -..----- ---.---- 11,964 19 11,983 3 

1964______.._--_----- ee nn ee en ne ee ee nee eee ee 20 448 11,791 __.--------------. 12,259 17 12,276 O 

1965_..__.__-_----------- ee nee ee eee eee 19 517 12,179 __.----- .------- 12,715 18 12 , 733 ry 

1966__________.--_---- ~~ eee ee eee eee wee 18 553 12,777 ....---- -------- 13 ,348 16 18 , 864 . 

1967 P_. eee nee 14 594 18,418  ..._.... -----.-. 14,021 17 +=: 14,088 «| 
Electrical generation, utilities: 3 . cy 

1968___________-_-__..-.------------ ee ee ee ee 55 5,017 2,218 600 1,740 33 9,663 8,128 ______-. 

1964____._.._._------ enn eee eee eee OT 5,353 2,403 636 1,873 34 10 ,356 8,356 ________. = 

1965... ee ae eee ene cee eee ewww eens OD 5,825 2,392 744 2,049 39 11,104 8,600 _____.-- 2 

1966____.____-_--------- ~~ eee eee eee eee eee 56 6,341 2,692 905 2,073 58 12,125 8,905 __.___-- tel 

1967 P____________------ ee ene eee eee 55 6,553 2,831 1,022 2,338 76 12,875 4,184 ______-- bg 

Miscellaneous and unaccounted for: _ > 

19638.__________.- oe eee ee ene eee eee eee eee 1460 Lee +--+ --- 592 Lee nner 788 ___-----  -uu-uu--- i 

1964_..______..____- eee eee eee eee eee eee LTT Lie ~~ --- 585 J... ----- -.------ 762 ____uu Lue ee i 

1965. en ne ee eee eee TA Leen wee -e- 545 -_--.--. ~~~ eee 549 eee, Z 
1966... oe nn en nen e eee eee eee eee TB Lee eee eee 9A Leet wee ---- (697 ..------ une eee 0 
1967 P_. 1 n eee eeee een eeeeeeceeeeeeeeeeeeee TA llelll ilieeee OT eee eee eee 298 2 ll. G 

Total gross energy inputs: 
1968__.____._-__--------- eee en ene eee eee --- = 861 10, 722 14,8438 21,950 1,740 33 49,649 ___---..  Luuuene ta 

1964___._________-__--- eee ene eee ee --- = 865 11,295 15, 562 22 ,386 1,873 . 34 51,515 ..---_-. -.------ By 

1965_____._._---- eee ee ene eee «= 828 12,080 16 ,098 28,241 2,049 39 58,785 .-...... ----.--. mn 

1966_______.___-------------------- - eee --- «290 12,740 17 , 393 24,394 2,073 58 56,948 ._..--. --....--.- 

1967 P__________.___------------- ee ~~ -- 274 12 ,583 18 ,251 25,331 2,338 46 58,8538 ____.-.. -..----- 

P Preliminary. 
1 Excludes natural gas liquids. 
2 Petroleum products including still gas, liquefied refinery gas, and natural gas liquids. 

3 Represents outputs of hydropower and nuclear power converted to theoretical energy inputs at prevailing rate of pounds of coal per kilowatt-hour at central electric 

stations, using 12,000 Btu per pound coal. Excludes inputs for power generated by nonutility plants which are included within the other consuming sectors. 

4 Gross energy is that contained in all types of commercial energy at time it is incorporated in economy, whether energy is produced domestically or imported. Gross 

energy comprises inputs of primary fuels (or the derivatives) and outputs of hydropower and nuclear power converted to theoretical energy inputs. Gross energy includes 

energy used for production, processing, and transportation of energy proper. 
6 Utility electricity, generated and imported, distributed to the other consuming sectors as energy resource inputs. Distribution to sectors is based on historical series in 

the Edison Electric Institute Yearbook. Conversion of electricity to energy equivalent by sectors was made at the value of contained energy corresponding to 100 percent 

efficiency using a theoretical rate of 3,412 Btu per kilowatt-hour. 
6 Energy resource inputs by sector, including direct fuels and electricity distributed. 
7 The household and commercial and industrial sectors include an estimated breakdown of undistributed energy formerly included under miscellaneous and unaccounted for. no 

8 Includes bunkers and military transportation. Ox
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Table 10.—Demestic supply and demand for coal , 

1966 1967 p 

| Thousand Trillion Thousand Trillion 
_ short tons Btu short. tons Btu 

Anthracite: 
Supply: 

Production !____ 2 «12,941.2 328.7 12 ,256.1 311.3 
Imports. ____-_----2 2-2 eee eee ee eee eee ee Le eee Exports 2. ____2 eee ee_-_--__-_ = —-1, 581.0 —38.9 —1,421.8 —36.1 
Stock changes -_-___--_.2---- eee eee eee eee eee 
Losses, gains, and unaccounted for__...____ __ —10.2 —.2 —34.3 —.9 

Total. .--.----- eee. = «11, 400.0 289.6 10,800.0 274.3 

Demand by major consuming sectors: 2 —— _ . _ Household and commercial 4_____.._________ 5,622.0 142.8 5,035.0 127.9 Industrial §_____.2-22 ee 3,455.0 87.8 3,529.0 89.6 Transportation 6___._____________._________. (7) (7) (7) (4) . Electricity generation, utilities..____________ 2,192.0 55.7 2,186.0 55.5 | Miscellaneous and unaccounted for___..._...° 131.0 3.3 50.0 1.3 

Total... 2-2-2 eeee--. =: 11, 400.0 289.6 10,800.0 274.3 - 

Bituminous coal and lignite: 
Supply: 

. Production !_ 2-2 | 583, 881-2 13,987.7 551,000.0 14,486.2 | Imports. __....---_ 22-2, 178.0 4.7 212.0 5.6 
Exports___.---_-222 2. —49,302.4 ~1,291.7 -—49,510.0 —1,297.2 
Stock changes._.____-_-...------------_--_-. = + 2,981.5 +76.8 —18,600.0 — 487.3 Losses, gains, and unaccounted for_......__._. —1,422.3 —37.3 —2,847.0 —74.6 

, Total. --_-2 2 eee 486 ,266.0 _ 12,740.2 480,255.0 12,582.7 

Demand by major consuming sectors: . 
Fuel and power: 

Household and commercial ‘___._________ 19 ,965.0 575.3 17,099.0 494.6 
‘Industrial 5___-____ et.) = 196 ,342.6 5,658.2 185,901.3 5,377.1 

_ (Coal carbonized for coke)_.___._... (95,891.8) (2,512.4) (92,272.1) (2,417.5) © Transportation 6...-_.__._______________ 609.0 17.5 467.0 | 13.5 
Electricity generation, utilities....____.. 264,202.0 6,340.8 271,784.0 6, 552.8 

Total. -..-2- 2-22 -_-. ©481,118.6 12,591.8  475,251.3 12,488.0 

Raw material: § : 
Industrial: 

Crude light oil. _._._-____.________ 1,303.2 37.6 1,260.8 36.4 
Crude coal tar__.__.______________ 3,844.2 110.8 3,742.9 108.3 

Total_...-2 22 5,147.4 148.4 5,003.7 144.7 

Total__....----------------.--. 486,266.0 12,740.2 . 480,255.0 12,582.7 
eS 

P Preliminary. 
1 Includes use by producers for power and heat. 
2 Includes shipments to U.S. Armed Forces in West Germany. 
3 With the exception of small quantities used as raw material for coal chemicals, all anthracite is used for 

fuel and power. 
4 Data represents “retail deliveries to other consumers.’’ These are mainly household and commercial users, with some unknown portion of use by small industries. 
5 Includes consumption by coke plants, steel and rolling mills, and other industrial uses. 
6 Includes bunkers and military transportation. 
7 Data not available. Believed to be small and of minor significance. . 
* Coal] equivalent based on British thermal unit value of raw materials for coal chemicals.
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Table 11.—Domestic supply and demand for natural gas 
gt ences career en A ecg OA OP a SE 

- , 1966 1967 P 

Million Trillion Million Trillion 
cubic feet Btu cubic feet Btu 

ren Pe Sp it a eS a Pa A SD 

Supply: 
Production }_...........--_.---------------- 17,206,628.0 18,983.5 18,171,325.0 20,121.0 
Imports..........-.-.-.-.-.---------------- 479, 780.0 495.1 564,226.0 582.3 
Exports. ....--..--..------------..---------e —24,639.0 —25.4 —81,614.0 —84.2 
Stock changes._.__......._-_---..----------- — 68, 855.0 —~—71.1 —184,829.0  -—-190.7 
Transfers out, extraction loss 2__._.__.._._.-..--. —739,308.0 —1,989.2 -—784,535.0 —2,177.9 
Losses, gains, and unaccounted for___.._--...-.  ------------  -------- ++ --------- = += --- e+ 

Total__-.---.-------- eee ------ )=—-:16, 858, 606.0 17,392.9 17,684,573.0 18,250.5 

Demand by major consuming sectors: . 
Fuel and power: 

Household and commercial_..__...-...---. 5,760,999.0 5,945.4 6,029,855.0 6,222.8 
Industrial 3.__-..__--__--._--_-_-_---_-.-.  7,662,332.0 7,907.5 8,046,647.0 8,304.1 
Transportation..___.....---._-----.----- 535,353.0 552.5 575, 752.0 594.2 
Electricity generation, utilities............  2,608,768.0 2,692.2 2,743,251.0 2,831.0 

Total.___....------------------------ > 16,567,452.0 17,097.6 17,395,505.0 17,952.1 

Raw material: 4 © 
Industrial: . 

Carbon black_...-...--..--2---.---- 91,154.0 94.1 84,068.0 86.8 
Other chemicals 5_......5.....--.---. 195, 000.0 201.2 205,000.0 211.6 

Total__-..-. 22-2 eee 286,154.0 295.3 289, 068.0 298.4 

Total__-...-.---.---.------------ 16,853,606.0 17,392.9 17,684,573.0 18,250.5 | 

P Preliminary. 
1 Marketed production includes wet gas sold or consumed by producers, losses ih transmission, producers’ 

additions to storage, and increases in gas pipeline fill; excludes repressuring and vented and wasted. British 
thermal unit value of production is for wet gas prior to extraction of natural gas liquids. Higher values assigned 
to extraction loss are reflected in value of production for each year. 

’ 2 Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as reported to 
Bureau of Mines. Energy equivalent of extraction loss is based on annual outputs of natural gasoline and 
associated products at 110,000 Btu per gallon and annual outputs of liquefied petroleum gases at 95,500 Btu 
per on. 

3 Includes transmission losses of 401,208 million cubic feet in 1966 and 296,214 million cubic feet in 1967. 
4Ineludes some fuel and power use by raw materials industries. 
‘ Estimated from partial data. | |



28 , MINERALS YEARBOOK, 1967 | 

Table 12.—Domestic supply and demand for petroleum 1 | 

oo, 1966 1967 P 

, Million Trillion Million Trillion 
bbl Btu bbl Btu 

Supply: oo 
Crude oil: 2 . me _ 

Production_____......-.--..--------------------- 8,027.8 16,925.1 3,215.7 17,994.3 
Imports.._..-..-.-.-----------.----------------- 447.1 2,499.2 411.6... 2,303.2 
Exports. .__.....-...--.--.-----.----~------------ —1.5 —8.4 —26.5 —148.3 
Stock changes__._.. 2 -_-ee------ —18.1 . —101.2 —10.6 —59.3 
Losses and transfers for use as crude____...--------- —8.1 —45.3 —7.6 | —42.5 

. Total_..___________-- ee ee eee ee eee e---- «083, 447.2 19,269.4 3,582.6 20,047.4 

Petroleum input run to stills: | 
Crude oil?___________________.-_-______-__----- 8,447.2 19,269.4 3,582.6 20,047.4 

- ‘Transfers in, natural gas liquids 3_..___.___.-------- 235.6 1,088.5 244.7 1,180.5 

Total. _..----- 0 eee eee eee eeee--- 3,682.8 20,357.9 3,827.8 21,177.9 

Output: oo | 
Refined products___._-___-_-.---_---------------- 8,682.8 20,357.9 3,827.3 21,177.9 
Unfinished oils, net__....--.._--...-_-.------------ 84.6 217.5 34.2 215.0 
Overage or loss_..__.----------------------------- 89.5 494.8 - 106.6 589.9 

Total. __.------.------eeeee- eee eee ae------ 3,806.9 21,070.2 8,968.1 21,982.8 
Imports 4...._-__L--- eee eee 492.0 3,098.2 514.2 3,282.8 

| Exports. _.__._______--___--u-- eee eee eee —70.9 —892.1 —85.4 —472.3 
Stock change, including natural gas liquids__.___._------ —20.0 —110.6 —53.4 -—295.3 
Transfers in, natural gas liquids 3 §_.........-_..-__----- 233.0 900.7 269.8 1,047.4 
Losses, gains, and unaccounted for__.._..._._-...-------- —380.2 —167.0 —29.8 —164.8 

Total__...-___-_-__-- eee eee eee _-wee---- 4,410.8 24,894.4 4,588.5 25,330.6 

Demand by major consuming sectors: | _ _ 
Fuel and power: 

. Household and commercial____.._.____.------2---- 859.1 4,830.2 988.8. 5,260.9 
Industrial_______..- i eee eee eee 484.6. 2,882.5 490.3 2,920.7 
Transportation °__.._-______-.---_-----------.---. 2,882.6 12,777.0 2,499.0 18,413.4 

- Electricity generation, utilities..........._._.-_---- 144.2 904.9 163.6 1,022.0 
Other, not specified_.__._._-_..-.__-...-___--.----- 85.2. 496.2 35.0 2038.7 

Total. _._.._.:---------------ee eee eene----- 8,955.7 21,890.8 4,121.7 22,820.7 

Raw material: 7 | | _ 8 oe 
Petrochemical feedstock offtake_........-..-------- 212.7 965.9 235.1 1,067.9 
Other nonfuel use___________.---_-___.-__--.----- 224.7 1,489.8 209.8 1,348.6 

Total. __.._____--.-.._ ~~ +--+ +--+ -------- 437.4 2,405.7 444.9 2,416.5 
; Miscellaneous and unaccounted for_____....-.._-------- 17.7 97.9 16.9 93.4 

Total _.------ eee eeeeee-e------ 4,410.8 24,394.4 4,588.5 25,330.6 
eS 

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 liquefied refinery gas; also natural gas liquids transferred from 
natural gas. 

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

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

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

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

6 Includes bunkers and military transportation. 
7 Includes some fuel and power use by raw materials industries,



Table 13.—Petroleum consumption by major products and by major consuming groups ! | , , 
i 

1966 

Household and Electricity Miscellaneous Total domestic _ 
commercial Industrial Transportation 2 generation, and product demand 

utilities unaccounted for 
i 

Million Trillion Million Trillion Million ‘Trillion Million Trillion Million Trillion Million Trillion 
barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu 
SS UIIISIIIIT SO wn 

EE 

Fuel and power: 
Liquefied gases_._..__----------------------- 135.3 542.7 18.0 72.2 28.9 115.9 __...  -_-...- 2.7 10.8 184.9 741.6 

Jet fuels (kerosine and naphtha types)__-------  -------  -------  -----  ------- 244.4 1,858.6 -_--- ------- ------ ----- 244.4 1,353.6 

Gasoline... eee eee ee eee ween ene eee-= (1,798.4 9,412.38 __---  -------  ------  ----- 1,798.4 9,412.3 

Special naphtha__.__.-----------------------  ------- ------- 30.3 159.0 __.----) -----eee eee ee eee eee eee +++ 80.3 159.0. 

Kerosine______.__.-----_-------------------- 76.4 483.2 24.1 186.6 __._---.  Lueeeeee eee ee weet we eee ----- 100.5 569.8 by 

Distillate fuel_........_.-.-----_------------- 467.4 2,722.6 57.6 335.5 196.6 1,145.2 3.6 21.0 72.2 420.6 797.4 4,644.9 fx 

Residual fuel____.____--_---_------------------ 180.0 1,181.7 176.2 1,107.8 119.3 750.0 140.6 883.9 10.3 64.8 626.4 3,938.2 < 

Still gas_.__.-.------------------------ eee eee ------- (185.5 818.0 ___-.-2  ---eeeee weet e ween eee wae eee 185.5 813.0 = 

Petroleum coke... __._....---2c--eencceeeeee cee eeee eeeeeee 42.9 9 258.4 222 ee eee ene ee nee nen ee--  ------ =e +e 42.9 258.4 Z 

Total._.______------------ eee eee 859.1 4,880.2 484.6 2,882.5 2,382.6 12,777.0 144.2 904.9 85.2 496.2 3,955.7 21,890.8 a 
——— eee ee eee eee ee ee eee OSs eee — —  ————————EEEE——— hj 

Raw material: 3 
=| 

Lubes and waxes_..__.__-_.------------------) weeee-e eeee--- = 529 818.6 __..-.. -------- pee ee eee ee eee ee =e ee 52.9 318.6 fav] 

Petroleum coke 4_________---_---------------- ------- ------- 30.8 185.5 2 _eee eee ee eee ee ee eee eee eee eee 30.8 185.5 | 

Asphalt and road oil.___._--------.---------- 141.0 985.7 ._--- ------- penne ne ween een eee eee nee eee ee wee 141.0 935.7 2 

Petrochemical feedstock offtake: 5 eo 

Liquefied refinery gas__.._---------.----- ------- ------- 46.8 187.7 ___..-- --------) eee peewee ee eee eee =e 46.8 187.7 2% 

Liquefied petroleum gas 6___-.....-..--..-  ------- ------- 92.0 869.0 _-pn-e eee eee wee eee eee eee 92.0 369.0 tp 

Naphtha (— 400 degrees).....-._.-------- -------  ------- 89.9 209.40 ------- 0 --------  -----  -------  ------ ~~ --- 39.9 209.4 od 

Still gas____._----_---------------e-eee- eee ------- 101 a 10.1 60.6 m 
Miscellaneous (+400 degrees)_.--..-.---.- ------- ------- 28.9 189.20 __-----  -------- eee eee ee wee =e 23.9 189.2 a 

Total ooo TALO 98567 296.4.1,470.0 2-22 ceeceeee ceeee ceeeeee ceeeee cone 487.4 2,405.7 

Miscellaneous and unaccounted for___._-.-.-------  ------- -------) ----- 0 wee een en eee ee eee reer e rere -- 17.7 97.9 17.7 97.9 a 
—— eee eee eS SSS oo ry 

Total domestic product demand___.....-.--- 1,000.1 5,765.9 781.0 4,352.5 2,382.6 12,777.0 144.2 904.9 102.9 594.1 4,410.8 24,894.4 a 
a by 

1967 P A 

Fuel and power: | | 

Liquefied gases......._---------------------- 141.5 567.6 16.0 64.2 30.6 122.7 2.3 9.2 2.0 8.0 192.4 771.7 

Jet fuels (kerosine and naphtha types)_--------  -------  -------  -----  ------- 800.8 1,670.2 __-.- -_----. --u----) HHH 800.8 1,670.2 

Gasoline._____._____- eee eee eee cee eee eee eee wees = 1,842.7 9,670.5 2-2 -------  ------  ----- «1, 842.7 9,670.5 

Special naphtha___..____--------------------  -------  --=---- 25.2 182.2 ___..-- -------- ene ee ene eee eee eee 25.2 132.2 

Kerosine___.._____-.--__-_------------------- 68.5 388.4 31.6 179.2 ____--e Lee eee eee Lee eee Lee eee 100.1 567.6 

Distillate fuel__...._.-.-..----.--.----------- 531.7 3,097.2 56.0 326.2 200.7 1,169.1 2.9 16.9 25.4 147.9 816.7 4,757.3 

Residual fuel__.___._._.---_----------------- 192.1 1,207.7 169.8 1,067.5 124.2 780.9 158.4 995.9 7.6 47.8 652.1 4,099.8 

Still gas_...------------------ ee eee eee eee = ------- «(140.0 840.0 2 wee eeee een e eee eee wee eee eee 140.0 840.0 

Petroleum coke._._.____-------------------- 0 -------) ee ----- 51.7 811.4 ___---- Leelee ee Lee eee eee eee eee eee 51.7 811.4 

Total___________-__-_-------------------- 933.8 5,260.9 490.3 2,920.7 2,499.0 18,413.4 168.6 1,022.0 85.0 2038.7 4,121.7 22,820.7 

See footnotes at end of table. : co
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Table 13.—Petroleum consumption by major products and by major consuming groups }—Continued 

1967p? 

Household and Electricity Miscellaneous Total domestic 
commercial Industrial Transportation 2 generation, and product demand 

| utilities unaccounted for 

Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion Million Trillion 
barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu barrels Btu = 

Raw materials: 3 . Z 
Lubes and waxes____-.----..----------------  -------  ------- = 48.1 289.8 -2u--- ene e eee ene eee ween eee 48.1 289.8 rs 
Petroleum coke 4___...__--_--------.-------- eee eee) 28.4 141.0 -.----. Leelee eee eee eee wee 23.4 141.0 "> 
Asphalt and road oil__.______....-.- ~~ -_---e 188.3 917.8 __--2 uuu Lee ee eee eee 138.3 917.8 tH 
Petrochemical feedstock offtake: 5 wa 

Liquefied refinery gas__..____--.--...--.. -.----. ---.--- 44.0 176.5 -_.--- eee eee ee eee ee eee eee ee ee 44.0 176.5 1 
Liquefied petroleum gas &.....-_...-..---.  ..---.- -..---- 107.2 4380.0 -_----- wee eee eee ee eee eee eee wee 107.2 430.0 te 
Naphtha (— 400 degrees).___.-------.----  ------- ------- 50.3 264.0 uuu ee Leen eee eee ee ee eee ewe 50.8 264.0 > 

Still gas_..__-.___-_---_-.-------_--eeeeee ee eeeee wees 9 | 9.5 57.0 x 
Miscellaneous (+400 degrees).....-......-. ------. ~-.-..-. 24.1 140.4 eee ween eee eee nen eee e ee oe ee 24.1 140.4 ° 

Total____-.-___-- eee 138.3 917.8 3806.6 1,498.7 -__---2 -L-ueeee ele eee ee pees eee 444.9 2,416.5 iS 

Miscellaneous and unaccounted for____..----.----- 0 - eee nee eee eee ee eee ee eee eee 16.9 938.4 16.9 93.4 S 

Total domestic product demand_______----.. 1,072.1 6,178.7 796.9 4,419.4 2,499.0 18,413.4 168.6 1,022.0 51.9 297.1 4,588.5  25,380.6 “ 

P Preliminary. 
1 Includes liquefied refinery gas and natural gas liquids. 
2 Includes bunkers and military transportation. 
3 Includes some fuel and power used by raw material industries. 
4 Includes portions of petroleum coke estimated to be consumed in nonfuel uses. 
5 Partly estimated. 
6 Includes LP gas for synthetic rubber.
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Table 14.—Electrical energy sales to ultimate consumers 

(Million kilowatt-hours) 

Total Industrial Total Industrial 
Region consump-_ Residential and consump- Residential and 

tion commercial tion commercial 

1963 | 1964 

New England_._.....---....--. 32,086 11,263 19, 596 34 ,207 12,013 20,8389 
Middle Atlantic_._...--......-. 126,287 33 ,978 83 , 466 185,255 36,152 89,398 
East North Central_..-..__..... 172,816 45,914 120,087 182,871 49 ,058 126,920 
West North Central_....___..-. 54,005 20,985 31,076 57,500 22,570 32,973 
South Atlantie_..___._....-.... 110,782 37 , 653 68,885 - 120,891 41 , 482 7>,004 
East South Central__..-..--.--. 98,883 23,061 74,580 102,776 25,489 75,988 
West South Central_..--......-. 76,946 22 , 969 49 ,993 83 , 938 25,100 54,574 
Mountain.__._._-_..----.-----. 38,225 9,985 26,573 41,045 10,957 28 , 332 
Pacifie.__.._-.--.------------- 118,187 34 ,920 79,140 129 ,026 38,150 86 , 576 
Alaska and Hawaii_--__-...--..- 2,594 964 1,569 2, 847 1,039 1,741 

Total United States_...... 830,811 241 , 692 554,915 890 , 356 262,010 592 , 895 

1965 1966 
a 

New England_...._.......--_.-. 36,984 12 ,813 22,806 40,184 13 , 883 24,377 
Middle Atlantic...__........--. 145,248 38 , 850 96,783 156 , 302 42 ,088 104,153 
East North Central_..........-. 193,539 52 ,544 133 ,919 207,521 57,005 142 ,858 
West North Central.......-.---. 61,3835 23 , 864 35,458 66 ,030 25,303 38,579 
South Atlantic...._..._....--.--. 182,883 45,178 82 , 932 148 , 757 50 , 920 92,723 
East South Central_..........-. 106,314 26,811 78,118 112,594 29,589 81,463 
West South Central....-.....--. 92,586 27,396 60 , 602 102 , 760 29, 753 68,071 
Mountain__._...._..---.-----. 48,086 11,445 29,913 47,198 12,313 33,100 
Pacific. ..-...-..-..-.---.----.. 188,376 40,939 93 ,085 154,302 44,502 103 , 693 
Alaska and Hawaii_-_.__.___---- 3,063 1,130 (1,861 . 3,334 1,216 2,033 

_ Total United States_...... 953,414 280,970 635,477 1,088,982 306,572 690 , 9355 

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



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

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

Commodity, and mineral content measured Percent Primary Old scrap Imports Exports 

increase shipments 

1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 

Ferrous metals: . 
Tron ore_.._._ eee eee eee 7 101,126 95,940 —5 53 51 eee eee ee 47 49 rg 6 
Pig iron..__--2 eee eee eee eee 92 , 462 87,397 —6 99 99 _LLLe Le 1 Lope Lee 
Steel ingot__......_.-.-_- 2 eee eee) = 188, 935 127,211 65 100 100) _L--e Leelee eee eee 1 1 
Chromite (CreO3)___...---_.- 2-2 eee eee eee ee 754 494 —35 ___ Lille Lee Lee 100 100 10 15 
Cobalt_.__ 02-2 eee eee eee eee eee 10 7 — 30 4 42 Lote Lee 96 568  .L--. Lee 
Manganese... ___._ eee eee eee 1,380 1,422 3 13 82 Lee Lee 87 68 1 1 
Molybdenum.________- eee eee ee 37 27 —27 100 100) Le ee Lee ee eee eee 30 37 
Nickel_____.__._--_- 2 eee eee ee eee ee 265 173 —35 43 14 6 7 51 79 4 5 
Tungsten..._______. 2 eee eee 11 . 8 —27 77 89 _LLee Llane 23 110 __ Le 6 ts 

Other metals: an) 
Aluminum__._.__.__. 22-2 eee eee eee eee eee 3,780 3,617 —A4 80 83 3 3 17 14 8 9 Z 
Antimony.____..._...-.2- 2-22 eee eee eee eee ee 47 43 -9 # 5 4 52 55 43 41 __2.. Lee By 
Beryl ore (BeO)..._._..___.-.---------------- ee HONS 236 1,046 343 WwW W _.-.. ----- 100 100  ---. ___.. a 
Cadmium-___.___-_.-._-2- eee eee eee 7 5 —29 29 B81 LLL Lee 71 69 3 q is 
Copper......-...---- 2-2 ee eee eee ee eee eee eee 2,556 © 2,034 —20 66 50 19 21 15 29 10 10 wh . 
Lead_.......2.2-0- 2. eee eee eee eee 1,316 1,380 5 30 24 43 39 27 87 _--eee Lue id . 
Magnesium_._______----_-_-- eee eee eee eee eee ee 104 110 6 84 81 13 11 3 8 13 10 ty 
Mercury...__._.._._-._-__.---.-_--_---..-.-----76-pound fiasks__ + 68,939 67 , 080 —3 32  ~B4 23 32 45 34 1 4 > 
Platinum-group_.-...._....._..___..-.._--thousand troy ounces__ 1,704 1,324 22 20 1 5 23 75 76 11 17 by 
Tin___ eee eee ____-____-_thousand long tons_- 75 VW —5§ 21 8 20 18 59 74 4 3 le] 
Titanium concentrate (TiQ2): © 

Ilmenite and slag___..._._.___.-_.-------------------- eee 577 603 5 78 17) u--e ween 22 23°... Ll eee 3 
Rutile_.2. 2222-2 eee eee 135 . 148 10 W W ite Leue- = * 100 100 1 2 : 

Uranium concentrate (U3Os).__._._._.____-___---_-_ ue eee ee 12 10 —17 82 87 Lone Lele 18 13 _L-L-ee Le ~~ 
Zine.______ eee ee eee nee eee 1,389 1,293 —7% 45 44 6 6 49 50 __L_e 1 & 

Nonmetals: . “1 
Asbestos. .......__...__------- eee eee eee eee eee 805 721 -lil 15 pO, ea 85 84 6 6 
Barite, crude_____..._-.- 2 eee 1,646 1,494 —9 58 64 Lo. Lee 42 86 _.L..  -uu-- 
Bromine_.._-....------ 2-2 - eee 138 146 6 100 100. eee Lee eee ee eee 
Clays__.___.__-.-.- 2-2 eee eee eee) = 55, 780 53 , 623 —4 100 100) Leek Lee LeeLee . 2 2 
Fluorspar, finished__......_______._._-._-_-_---------_----_------ 1,129 1,197 6 22. 24 (ole Lele 78 76 1 1 
Gypsum____.._..--2--- eee eee = 15, 088 14,076 © —7 64 67 2 Lee 36 838 __L-.. Lue 
Mica (except scrap)___...____-_-____--_-__-_- eee eee eee 5 3 —40 __--2 Leelee Lee Lee 100 100 10 . 20 
Phosphate rock (P205)______._.____--.------_---_--_----------- 9 ,368 9,220 —2 100 100) _Leee Lee Le Ln 23 26 
Potash (K2O equivalent)______...._.._-2- 22-2 eee. = 4,008 4,139 3 68 65 _--- Luu 32. 35 13 14 
Salt, common__________.-- 222 eee --------- 38,280 -41,111 7 94 938 _LoLe LLnL 6 qT 2 2 
Sand and gravel______.____.-._-_-____._.____.._---million tons_-_ 935 906 —3 100 100) _Leee Lee Lee eee Lee ee 
Stone, crushed__._______.._._.._-._.-.___.--.-----million tons _- 813 785 —3 100 100) _Leee Lee eee eee 
Sulfur, all forms._.____.-2__- eee eee eee) = 9, 470 9,628 2 85 85 LLL ee Lee 15 15 22 20 
Tale and allied minerals_____....___....__.--_____--_--_-_-u__-- 846 852 1 98 98 LLL Lele 2 2 8 q 

t Revised. | 

W Withheld to avoid disclosing individual company confidential data. Figure is not included in net and gross supply. 
1 Net supply is the sum of primary shipments, secondary production, and imports minus exports. Stockpile disposals are included in primary shipments. Gross supply is 

the total before subtraction of exports.



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

| (Millions) 

Shipments! . Net new orders ! Unfilled orders at end of period a 

Year and month Primary Blast All other Primary Blast All other Primary Blast All other < 
metals furnaces primary metals furnaces primary metals? furnaces primary: te 

metals 2 metals 2 metals ? s 

TTT 
1968___._...-- 2-2 eee eee ---------- $35,325 $19,033 $16,292 $85,508 $19,104 $16,404 $3 , 930 $2,120 $1,810 re 
1964_____ 2 eee ee eee. «= 888, 882 21,286 17,596 41,308 23 ,303 18,005 6,559 4,811 2,248 i 
1965____ ee eee eee = 4,910 22,916 18,994 41,017 21,378 19,639 5,646 2,780 2,916 = 
1966____._.- ee eee eee eee eee. «= 45, 651 23, 707 21,944 46 ,879 24,285 22 , 594 6,909 3,305 3,604 | 
1967. «~~ -- 2-2 e anne nnn none ween nnn en enone cnne nee ce nance 42 ,607 22 ,287 20,370 42 ,216 22 , 403 19,813 6,527 3,497 3,030 = 

January..._-.---------- eee eneeeeeeeeeeeeeeeeeeeeee--eee 8, 758 1,920 1,838 3,315 1,495 1,820 6,466 2,880 3,586 Z 
February...._._-.--.---------- ee ee ee eee 3,618 1, 802 1,816 3,427 1,805 1,622 6,274 2,882 3,392 bg 
March.__._-_-.--------------------------------- +--+ - +e 3,517 1,787 1,730 3,013 1,434 1,579 6,771 2,529 3,242 > 
April_ 222 eee eee eee 3,439 1,742 1,697 3,236 © 1,701 1,585 5,569 2,487 3,082 i 
May-_.___-_------ ee ee eee eee 3,434 1,791 1,648 3,606 2,020 1,586 5,741 2,716 3,025 nd 
June_..__-_---- ene e eee ne neeeee 8,462 1,755 1,707 3,591 1,886 1,705 5,870 2,847 3,023, es 
July. eee eee ee ee eee eee 3,581 1,905 1,676 3,646 1,994 1,652 5,935 2,936 2,999 ct 
August... ee ee ee eee 3,519 1,839 1,680 3,470 1,794 1,676 5,886 2,890 2,996 th 
September....._..-.._--.2.------ + ee eee 3,419 1,780 1,639 3,612 1,971 1,641 6,078 3,082 2,996 y 
October. ___-_- eee ee eee 3,475 1,885 1,590 3,467 1,905 1, 562 6,070 3,102 2,968 es] 
November... __. eee eee ee eee ee 3,620 1,992 1,628 3,783 2,091 1,692 6 ,233 3,201 3,032 = 
December..........--.------------ +--+ - eee eee 3,826 2,097 1,729 4,120 2,394 1,726 6,527 3,497 3,030 . n 

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

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 44-48, No. 8, March 1964-1968, pp. S-5, S-6. 
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Table 17.—Value of selected minerals and mineral products imported and exported by the 
United States in 1967, by commodity groups and commodities ! 

(Thousands) — 

SITC Code? Commodity Imports Exports 

Minerals, nor-metallie (crude): . 
271 Fertilizers, crude_____....-..------.-------- eee eee $10,590 $95, 600 
273 Stone, sand and gravel___._._ eee 15,749 17,138 
274 Sulfur and unroasted iron pyrites_.._............--.-- ~~ eee 47,663 90,974 
275 Natural abrasives (including industrial diamonds)___._...._.__.-- 64,914 26,984 
276 Other crude minerals_____...--.-.---~-------------------------- 132,347 86,980 

Total... _ 22 ee nnn eeeeeeeeeue----- 271,263 =: 817, 676 

Metals (crude and scrap): 
281 Iron ores and concentrates__........--_.--.-.--.-_---_ +--+ eee 444,079 71,585 

- 282 Iron and steel scrap__.._...._-.-____ 2-1 eee eee eee 11,614 250,929 
283 Ores and concentrates of nonferrous base metals.__.__.____..____- 437 , 357 85,333 
284 Nonferrous metal serap_.____._.___-.__-_-----.-----------=.--- 62, 750 108 , 398 
286 Ores and concentrates of uranium and thorium__-_-_-..---------- 270) Lee 

Total... eee 956,070 516, 245 

| Mineral energy resources and related products: | 7” 
821 Coal, coke, and briquets (including peat)_._._..__.._...._...-__- 16, 233 501,260 
331 Petroleum, crude and partly refined____........2.--.---2-------- 361,157,095 92,019 
332 Petroleum products, except chemicals___.___.._____..___________ 923, 844 446,870 
341 Gas, natural and manufactured. ._.___.___-.._-__-_..--__-_---_-- 145, 789. 64,226 

| Total __. 22 eee eee eee eenn eee 2,242,961 1,104,375 

Chemicals: 
Inorganic chemicals: 

513 lements, oxides, and halogen salts_________._________._.___ 167,000 191,215 
514 Other inorganic chemicals______._____.______-_-.__- ---_-- 48 , 780 107,671 
515 Radioactive and associated materials except uranium and thorium_. 15,992 50,640 
521 Mineral tar, crude chemicals from coal, petroleum, and natural gas_ 8,781 28,912 

Total... eee eee eee 240,553 378 , 438 

. . Minerals, nonmetallic (manufactured): 7 
661 Lime, cement, and fabricated building materials, except glass and 

clay._._-.----- 2-2 eee ee 34,204 14,980 
662 Clay and refractory construction materials____._....___._-_-.---- 80,338 48,395 
663 Mineral manufactures, not elsewhere specified_...___.__._....___. 19, 023 66,260 

. Total... 2- eee 83, 565 129, 635 

- Metals (manufactured): 
671 Pig iron, spiegeleisen sponge iron, iron and steel powder and shot, 

and ferroalloys.._._..._...._-_._-_-_---_-_-._-- eee 83, 706 22, 482 
672 Ingots and other primary forms of iron or steel_____________._____ 31,391 61,725 
673 Iron and steel bars, rods, angles, shapes, and sections_.__________- 385 , 049 49,149 
674 Universals, plates and sheets of iron or steel.___________________. 564,976 149,774 
675 Hoops and strips of iron or steel___.___________._-.____________-. 29,625 28 , 072 
676 Rails and railway track construction material of iron or steel______-_ 1,853 6,336 
677 Iron and steel wire (excluding wire rod)______________-___________ 84,296 10, 082 
678 Tubes, pipes, and fittings of iron or steel________________________ 180, 503 180, 658 
679 Iron and steel castings or forgings, unworked, not elsewhere specified_ 9,730 52, 885 © 
681 Silver, platinum, and platinum group metals____._________________ 85,389 30,144 
682 Copper and copper alloys__..___._-_-_________________ ee 659 , 869 208 , 994 
683 Nickel and nickel alloys____._____._________-___ ee 204 , 567 41,012 
684 _ Aluminum and aluminum alloys____.__________________________- 243 , 303 197,181 
685 Lead and lead alloys________________________ 89 , 462 4,767 
686 Zine and zine alloys__-.-...-----_-- eee 59, 083 8,173 
687 Tin and tin alloys________________________ ee 166,988 7,495 
688 Uranium and thorium and their alloys____________.______________ 1 22 
689 Miscellaneous nonferrous base metals___.______________________. 55,404 49,195 

Total__.-__------2- 2 eee -------- 2,985,195 1,108,146 

Grand total_...............-------_---------_-_-.__-_-----. 6,729,607 3,554,515 
ae 

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

2 Standard International Trade Classification. 

Source: U.S. Department of Commerce, Bureau of the Census. U.S. Imports General and Consumption, 
PT 185, December 1967, table 1. United States Exports, Commodity and Country, FT 410, December 1967, 

el.



Table 18.—Percentage distribution of exports of selected minerals and mineral fuels and related products by area of destination, 1967 
gener renee PAA EP SS SS PSST SSeS SS Sr SS SSS SSS SS SS SSAA 

SITC Code? North South Soviet Undesig- 
Group America 2 America Europe Asia Africa Oceania bloc* nated 

area 4 

271 Fertilizers, crude_.........-...----------- en nn ee ee eee een nee nee-- 81 3 30 230 8. qT (5) (5) 
278 Stone, sand and gravel._....__..---.--~----- ee ee eee ee eee eee eee = 86 3 § 2 (®) ) 3 
274 Sulfur and unroasted iron pyrites...._.......--..._--.-----------eeeeeee 7 12 42 21 6 12 (5) (5) 
275 Natural abrasives, including industria] diamonds_...........-.....-----.-.--.-------. 14 3 58 18 2 4 ww... 1 
276 Crude minerals, n.e.c._..-.-. 2. ne ee eee eee eee) 85 6 387 16 1 8 (*) 2 
281 Iron ore and concentrates...._...-.------..-----. ee eee eee eee eee eee Oe (6) 69 lee eee lee (8) . 
282 Iron and steel scrap_..._.---..----_-------- eee eee ee ee eee eee eee) 16 1 5 717 1 () nn (5) 
283 Ores and concentrates of nonferrous base metal_..._.......--.----_------------------ 11 1 67 20 1 (5) (5) (5) = 
284 Nonferrous metal scrap._____-.------------------- 2 eee n ene eee nneeenne- 2A 1 88 36 (5) (8) 1 (8) be 
286 Ores and concentrates of uranium and thorium__...__...-.--- ~~ ee eee eee eee eee ee wee < 
821 Coke, coal, and briquets, including peat._.............2-----.- ee eee. ----. 380 6 37 26 (*) (5) 1 (5) te 
881 Petroleum, crude and partly refined__.-__.......-...---------------- eee eee eee 9 eee 79 2 in---) -neee - ee (5) = 
882 Petroleum products, except chemicals. __.............-----.-.----------------ne----- = 28 10 27 31 5 3 (5) 1 ° 
841 Gas, natural and manufactured.__.......-...--.-.-------------- eee eee) 1 8 (5) (5) (5) ie. (5) ty 
613 Inorganic chemical elements, oxides and halogen salts..._.................-.--...--.-. 41 9 26 10 6 3 3 2 
514 Other inorganie chemicals_____.---------- = een eee een enneenueeue-. 84 14 24 16 4 5 1 2 e 
515 Radioactive and associated materials..__.......-.-.-..-...---2 2+ ~~~ eee 4 (5) 77 18 (5) (8) (5) 1 ty 
521 Mineral tar and crude chemicals from coal, petroleum and natural gas_................. 14 4 833 44 1 38 __u-- 1 
661 Lime, cement, and fabricated building materials, except glass and clay_.._.............. 48 2 23 11 9 1 wl... 6 = 
662 Clay and refractory construction materials..._.........------.-2-.--- eee e---- 56 11 16 8 2 3 (5) 4 7 
663 Mineral manufactures, n.e.c._-.._-.-_.-----_----------------- +--+ eee 4 7 31 11 3 3 (5) 4 ts 
671 Pig iron, sponge iron, iron or steel powders and shot, and ferroalloys........_.._-..--.... 86 4 42 13 2 2 uu. 1 bd 
672 Iron and steel ingots and other primary forms..........-..-----.---------.--.-.--.-. 36 4 81 29 (5)  ) (5) > 
673 Iron and steel bars, rods, angles, shapes, and sections._..__.___._....-..---.---..-.-_-. 61 9 8 15 2 2 ...-- 3 ” 
674 Iron and steel plates and sheets__...___-_--.._---------~--------s see oe eee see ee, 29 12 14 41 2 1 (5) 1 4 
675 Iron and steel hoop and strip____..._.-.-_--.-------------------ae--e--ee----------- «50 4 25 12 2 4 1 2 2 
676 Iron and steel rails and railway track construction material.....-.-..--.....---...-.... 36 46 1 2 4 6 LLL. 5 9 
677 Iron and steel wire (except insulated electric) _._....-.--.-------.-------------------- 55 10 8 10 9 2 ..--- 6 G 
678 Iron and steel tubes, pipes, and fittings. ._..._...-..__.--_---_--.-_------_--.------- 39 12 13 19 12 .2 1. 2 re 
679 Iron and steel castings and forgings (rough)._._...-.-..-.._--.----_--.---..---.------ 765 8 12 q 2 (6) wolee —«*“B td 
681 Silver, platinum, and platinum group metals._._..___.__.._--...-----.--------.------ 6 1 717 160 LLL (8) Loe (5) = 
682 Copper and copper alloys.........----------- -e-- 22 one en nee ee nee eee ee nee een ee eeneeeeee= 5 57 = =—s- 26 (5) (5) ....-- 1 ta 
688 Nickel and nickel alloys____.___....-.-._--._------------- eee eee eee neuen ee 8 8 48 15 (5) 2 u..-- 1 
684 Aluminum and aluminum alloys.....__......-.-.-.-------------- ene eee---- 88 9 80 25 1 1 (5) 1 
685 Lead and lead alloys.._.__.-____--_----_-~ eee nee eee ene eee) 14 14 50 1 eee ene qT 
686 Zinc and zinc alloys.._.........--------------- ee en eee nee -- 88 q 6 44 1 1 ..ne 8 
687 Tin and tin alloys._..__.._.-__------- ee ee eee eee eee eee eee) 12 8 29 5640 eee nee 2 
688 Uranium and thorium and their alloys_.__......_-..-_------------- eee eee eee Tee eee ee nee 43 
689 Base metals and alloys, n.e.c_.___-_ ne ee eee eee eee ee een nee Al 3 45 9 (5) 1 (5) 1 

1 Standard International Trade Classification. 
* Includes Trinidad and Netherlands Antilles. - ' 
3U.S.S.R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania, mainland China, North Korea, North Viet-Nam, and Yugoslavia. 
4 Special category exports. 
5 Loss than }4 unit. eo 
Source: U.S, Department of Commerce, Bureau of the Cenaus. U.S. Exports Schedule B Commodity and Country, FT 410, December 1967, Or



Table 19.—Percentage distribution of imports of principal minerals and related products consumed by area of origin in 1967 ge 
SITC Code Commodity North South Europe Asia Africa Oceania Soviet 

America America bloc 1 

2713000 Phosphates, crude and apatite.__..._.._-_-------2- eee eee eee eee Tee Beek e eeeeeeteee 
2732100 Gypsum_-_-....--.---.------------ 2 ee ne eee eee eee eee 98 (2) 1 (7) LoL 1 wee 2743000 Sulfur.._._....---.-----_--------- eee eee eee eee eee eeeee- 100 Lee (2) 
2752400 Natural abrasives. _--_....------------ ee ee ee eee a 91 2 4 (2) Looe. 2762200 Graphite, natural.._...._._-.-_--- ~~~ eee eee eee eee) 8; 20 21 200 Leek Lee 2762500 Magnesia, refractory, and caustic calcined and crude magnesite__._.______.____._..___._... ; 67 81 Lee | 
2768000 Salt__.-.___-_.------ eee ee eee eee eee eee eee eee 89 3 (ae 8 eee eee, 2764000 Asbestos____-__-.__._-_------- eee eee ee eee 9D (2) Ll Lee. ne 2765200 Mica, including scrap____...-.-.-.---------------------eeneeeeeeeeeeeeeeee Y) 32 1 58 9 Leek Lee 2765420 Fluorspar___._._--.-------- +--+ ee eee eee eee) «65 (2) 34 (2) Poole 2768300 Barite, crude_____._.___---__--- ee eee eee eee eee 15 19 5 140 Leek ee 2768500 Tale_______------_------ +e eee eee eee eee, 108. 69 21 _lwLe (7) Lee. 2810000 Iron ore and concentrates_______..-..------ 2-2 eee eee eee eee 31 1 (2) 6 () Looe 2820000 Iron and steel scrap__________--_ ee eee eee OWT 17 3 (2) (2) 3 2831110 Copper ores and concentrates__._._........._---- eee eee eee eee OWT 19 LLL 64 _LuLe () Lue 2833000 Bauxite-._.______.-_-_---- 222i eee 25  () .... ___. () Tole is 2834000 Lead ores and concentrates....._..._.--.--.---- +e ee eee eee) 8S 39 1 (?) (*) 25 Lee D 2835000 Zinc ores and concentrates__..._.---.----------..--- 2 eee «8B 10 (2) (2) 6 Ld Lie re 2836000 ‘Tin ores and concentrates_-___--------- 2-22 eee eee ee eee eee. ~~ «100 bs) 2837000 Manganese ores and concentrates_.--..___..-_.---- 2 2 eee eee 3 14 1 8 74 (4) _loee > 2839100 Chrome ore________.-_----_--- 22 eeeee  ee eeee ceee 26 420 82 OF 2839200 Tungsten ores and concentrates__._._..__..-_-.-_------- eee ene eee 8 28 31 1 4 1 Ltt 2839310 Tantalum, molybdenum, and vanadium ores and concentrates___._._____._._.____._._____. 1 30 11 6 48 A lll 4 
2839320 | Titanium ores 3 Toes soe aneen 7 90 “eon > 2839330 { HOSES Se ree ene owes ec oe cece e corre esc r sere o romero w oe eee men kg 2839340 Zirconium ores__-.__._--.---------_-- eee eee eee eee eee Lo oleeee Le (2) Ll ee 99 __ee. td 2839810 Antimony ores and needles__._._.....-..-.-.-.-_-_-_.-__.-_---_-_-___--__-_-.-.-....... 14 35 (2) (2) 9 © 2839820 Beryllium ores and concentrates__._..._.-...-..--_-_--- eee eee 16 15 57 7 5 _iuee iS 2839830 Columbium ores and concentrates_.__._._..-_.---___.-_-_-2-_- eee. 9 38 7 5 41 (2) Llu gr 2840200 Copper waste and scrap_______-__---------------- eee eee 1 2 () Loe ee ) an 2840300 Nickel waste and scrap._._._....-....-- 20-22 eee eee (CB 84 __LLe (2) (2) Lille © 2840400 Aluminum waste and scrap._..___.___-._--._-_-_---.---_-------_______.- CSG 1 a 3 2840500 Magnesium waste and scrap_______._..-_-.-.---_----_--__-_-_---_------ eee! 53 1 2 2 Ll Lee 2840600 Lead waste and scrap._____.__-__---------------_ eee eee eee eee.) 6 1 22 GQ) Ll ) 2840700 Zine waste and scrap___..______------------------- eee eee eee eee ee-eee 1000 eet, ween eee fee 2840900 Tin waste and scrap_.____________-- eee ee eee 4 14 le 22 Lee weeee waene 2850000 Platinum group metals, ores, concentrates and waste......___._...-_.._.__..._._.......... 47 3 25 3 5 | 2860000 Thorium ores and concentrates_...._...._.---.---------- eee nee eee eee -- wanes ‘1 21 5 73 iol 
B1B000; Coal, coke, and briquets__.-...._.._-_.---- eee eee eee eee 19 ----- ZL ----- ween ween = eee 
3310000 Petroleum, crude and partly refined______._._._....--..__-__._.__._--__._-_ 41 (2) 16 4 lo. -ao-- 3320000 Petroleum products, except chemicals_____.__.._._-._.--_.-_-_--.__-u--_._..__--_....... 48 46 4 1 1 (?) (?) 3410000 Gases, natural and manufactured__.______.___._.__.-.-_-_.-.___.____-__-----_._......... 100 - (?) (2) (7) Lue woeee weene 5132500 Mercury, including waste and scrap._____._-_-_ ee ee eee ee eee 6 4 88 2 Leek tee an 5186500 Alumina__.-___.__ 2-2 eee eee eee e!:COd* 42 5 6 2 80 __LLe 5210000 Mineral tar and crude chemicals from coal, petroleum, and natural gas....-___...._...__.... 14 .__... 82 (Lee 3 1 . 5613000 Potassic fertilizers and fertilizer materials_..._._._._.._...___..__.......__.............. 81 (?) 16 Locke eee 

1 U-SS:R., Bulgaria, East Germany, Albania, Czechoslovakia, Hungary, Poland, Rumania, mainland China, North Korea, North Viet-Nam. 2 Less than 14 unit. 
Source: United States Department of Commerce, Bureau of the Cenus. U.S. Imports for Consumption, FT 135, December 1967, table 2. |
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Table 20.—Physical stocks of mineral energy resources and related products at yearend 

(Producers’ stocks, unless otherwise indicated) 

Fuels 1963 1964 1965 1966 1967 P 

Coal and related products: ! . 
Bituminous and lignite 2 

short tons.. 73,028,665 77,939,559 79,739,516 76,808,024 95,408,000 
Coke____-=-.---.--._-----do__.. 2,884,981 1,971,892 2,702,946 3,078,768 5,467,532 

Petroleum and related products: 
Carbon black. _thousand pounds. - 254,216 231,171 237, 704 233,145 264,247 
Crude petroleum and petroleum 

products_ _...thousand barrels-_ _ 835, 559 839, 235 836,344 r 881,105 | 944,111 
Crude petroleum. __._.___-do____ 237,361 230, 057 220,289 238,391 248,970 
Natura! gas liquids. __._._.do___- 33, 747 35, 679 35, 867 40,423 65, 742 
Gasoline_._.._.-.-...._.-do__-- 186,860 193, 633 183 , 058 194,177 207,715 
Special naphthas___._____.do___- 4,077 5, 879 6,209 5,583 5, 742 
Distillate fuel oil. ......__-do___~- 156,677 © 155, 846 155,407 F 158,076 159, 674 
Residual fuel oil__._.._.._.do___- 47,588 40, 403 56,214 r 63, 856 65, 597 
Petroleum asphalt__....._.do___- 14,354 14, 231 16,178 17,309 19,939 . 
Other refined products. ___.do___-_ 154,945 163, 507 163,122 163,290 170, 732 

Natural gas 3____.-_ billion cubic feet_-_ 2,745 2,313 2,458 2,506 2,648 

F Revised. . | 
P Preliminary. 
1 Series on anthracite stocks in ground storage has been discontinued. 
2 Stocks at industrial, consumer, and retail yards and on upper lake d ocks. 
3 American Gas Association. 

Table 21.—Index of stocks of mineral manufacturers, consumers, and dealers at yearend 

(1957-59 = 100) 

Metals 
Metals ———————______—————__——————_—__ ——_——_—__— 

Yearend and non- Other | Base Other Nonmetals 
metals ! Total Iron ferrous non- non- 

ferrous ferrous 

1963__..-...----.---- 96 94 91 85 96 96 128 
1964___...-_.-...._--. 90 88 85 72 88 97 130 
1965____.-_.- 2 90 89 84 12 92 99 116 
1966_____-_-.__-._-- 100 99 90 81 106 106 133 
1967____-..-----~---- 100 98 89 103 95 128 138 

1 Excludes fuels. 

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

| (1957-59 = 100) 

Metals Metals 
Yearend and ——_—  ——_ Non metal 3 

nonmetals ! Total Iron ore Other Nonferrous 
ferrous . 

19638___....__-..--_--.--.------- 121 141 157 69 153 112 
1964____.- lo -e 113 133 153 44 147 104 
1965__._---_ eee 110 149 180 41 128 92 
1966___...__.._.-..-_---------- 107 r 148 r172 34 172 88 
1967__._.._- ee 107 169 186 96 177 18 

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

(Million dollars) 

Primary metals 
Petroleum Stone, day ——————————_—________—_—__ 

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

steel mills metals } 
eS 

1963: December_.....-....._...--_... $1,786 $1,544 $3 , 533 $2,385 $5,918 
1964: December. ________._._____.-__- 1,745 1,587 3,707 2,404 6,111 
1965: December______..-_-_-____..---_- 1,756 1,626 3,678 2,671 6,349 
1966: December._._.._..-._--.-.----- 1,869 1,746 4,043 3, 066 7,109 
1967: 

December._._-...-.---_..-2. 2-2. 1,980 1,789 4,318 3,201 7,519 
January... 22-22 ee 1,930 1,772 4,088 3,052 7,140 
February_._..-_..._.--.--__..--- 1,925 1,787 4,137 3,037 7,174 
March. ___..-..--._ 2-22 ee 1,915 1,794 4,128 3,085 7,218 
April... -..- 22-22 ee 1,950 1,819 4,204 3,134 7,338 
May.._..-.-...--_-----2--.----- 1,960 1,842 4,243 8,208 7,451 
June_._-2 2 ee 1,918 1,847 4,242 3,236 7,478 
July___-. 22. ee 1,935 1,835 4,257 3,238 | 7,495 
August_......2222.2-- 22-2 ae 1,923 1,813 4,265 3,217 7,482 
September___.._-.__._-. 222 ee 1,920 1,769 4,248 3,192 7,440 
October.__..._.. 2-22 --- eee 1,925 1,792 4,273 3,191 7,464 
November__..__.._..._---.------ 1,930 1,785 4,282 3,194 7,476 

1 **All other primary metals’’ obtained by subtracting blast furnace from primary metals figures. . 

Souree: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 
44-48, No. 3, March 1964-1968, pp. S-5 to S-6. 

Table 24.—Total employment in selected mineral industries 

. (Thousands) 

1963 1964 1965 1966 1967 

Mining: 
Metal: 

Tron. 2-2 eee eee ee 24.1 24.6 r 25.9 ®26.3 27.5 
Copper__._.-...-.--- ~~~ eee eee ee, 27.7 27.1 *30.0 31.7 23.8 

Totall___. eee eee. 79.7 79.5 83.8 ® 86.5 79.1 
Nonmetal mining and quarrying__._.__.___.._._.___. 117.0 116.2 7119.6 *120.8 120.9 

Fuels: a | 
Bituminous___.______....-_----.--..---.-_-. 187.7 1386.1 181.8 129.9 ~ 1385.0 
Other coal_______-____-___---- eee ee. )=—s11..8 11.2 79.6 r7.8 7.0 
Crude petroleum and natural gas fields__.__.__._.. 163.8 160.4 1156.6 *152.4 149.8 
Oil and gas field services_..__.__._.._._._.____.. 125.4 130.7 "180.5 1127.4 120.7 

Total____-.2 eee.) 488.2 4388.4 1428.5 *417.5 412.5 

Total mining._................-----------. 684.9 634.1 *631.9 *624.8 612.5 — 
Manufacturing: 

Minerals: 
Fertilizers complete and mixing only______._... 38.2 38.0 r39.7 r40.7 40.6 
Cement, hydraulic____..____.._.___.__.__-__. 38.9 38.6 38.0 r 38.0 36.5 
Blast furnaces, steel works and rolling mills__.__ 520.0 556.7 580.2 *571.3 553.1 
Nonferrous smelting and refining___..._._.____..._ 68.4 69.7 r 73.9 t 78.1 75.5 

Fuels: i 
Petroleum refining________._.____.._._-____.._ 153.7 149.6 +*148.1 *149.6 152.8 
Other petroleum and coal products.___.._.._._.._ 35.1 34.2 r 34.8 r 36.4 36.6 

Total 2.__2 eee ____ «188.8 183.8 *182.9 *186.0 189.4 

Total manufacturing...._......---.-.-----. 854.38 886.8 914.7 *914.1 895.1 
nc eee a 

® Revised. 
1 Includes other metal mining not shown separately. 
2 Standard Industrial Classification Industry 295, paving and roofing materials, included in total. 
Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings Statistics for 

the United States 1909-1967. Bul.. 1312-5, October 1967, 851 pp. Employment and Earnings, v. 14, No. 9, 
are , table B-2,



REVIEW OF THE MINERAL INDUSTRIES 39 

Table 25.—Average hours and gross earnings of production and related workers in the 
mineral and mineral fuels industries 

1963 1964 1965 1966 1967 

Mining: 
Metal: 

Iron ores: . 
Weekly earnings_....._......... $120.04 $125.83 $129.24 $138.09 $138.60 
Weekly hours______-..__-.---- 39.1 40.2 40.9 42.1 42.0 
Hourly earnings. ____._..._-_-- $3.07 $3.13 $3.16 $3.28 $3.30 

Copper ores: 
Weekly earnings._...._......... $124.56 $130.42 $136.71 $140.07 $140.51 
Weekly hours______.-.--___--- 43.1 42.9 43.4 43.5 43.1 

T ee ourly earnings. .._.__._-...-- $2.89 $3.04 $3.15 $3.22 $3.26 
otal: 

Weekly earnings._......._._..... $118.66 $122.54 $127.30 $133.77 $136.83 
Weekly hours_____._-.-..-__-- 41.2 — 41.4 41.6 42.2 42.1 
Hourly earnings___._._.=_____- $2.88 $2.96 $3.06 $3.17 $3.25 

Nonmetallic mining and quarrying: 
Weekly earnings__._____..____.____ $108.38 $111.85 $117.45 *$123.39 $128.65 
Weekly hours____._--_-.--_-_---_-- 44.6 45.1 45.7 45.7 45.3 
Hourly earnings.__.__-_...._.-_._-_ $2.43 $2.48 $2.57 r $2.70 $2.84 

Fuels: 
Total coal mining: 

Weekly earnings._...._.._.._.... $119.89 $126.88 *$137.51 3$145.95 $150.93 
Weekly hours__._._._.._-...-. 238.8 239.0 239.9 240.3 240.5 
Hourly earnings__...._._._-..-. 2$3.12 2 $3.26 r2$3.46 r2 $3.62 2 $3.72 

Bituminous coal: 
Weekly earnings._..... $121.43 $128.91 *$140.26 * $148.44 $153.09 
Weekly hours__....-_.. 238.9 239.2 240.2 240.6 240.7 
Hourly earnings...._.. 2 $3.15 2 $3.30 2 $3.49 2 $3.65 2 $3.75 

Crude petroleum and natural gas: 
Weekly earnings._.__._......-_-. $112.52 $112.63 $116.18  * $122.69 $120.66 
Weekly hours___.__..._._-_-__- 42.3 42.5 42.4 42.6 42.7 
Hourly earnings._.._.._._._.-_- $2.66 $2.65 $2.74 ® $2.88 $3.06 

Total fuels: 3 , 
Weekly earnings__...._....-._.. $115.40 $118.15 **$124.29 * $131.55 $138.83 
Weekly hours____._.._____-_-_. 40.9 41.1 41.5 r41.7 41.8 
Hourly earnings_.__.......---- $2.84 $2.89 $3.01 $3.16 $3.33 

Total mining: 3 
- Weekly earnings.._____...--__. $112.55 $116.19 1*$121.52 * $127.73 $131.85 
Weekly hours____..____..._--_- 43.2 43.6 44.0 44.2 44.0 
Hourly earnings___....__..._-- $2.61 $2.67 $2.77 r $2.90 $3.00 

Manufacturing: 
Fertilizers, complete and mixing only: 

Weekly earnings._...._._..._.._....... $90.67 $93.74 $96.57 * $101.38 $104.98 
Weekly hours_.__...._.-.----_---- 43.8 © 43.4 43.5 ¥43.7 43.2 
Hourly earnings__._._._...-.-..---- $2.07 $2.16 ' $2.22 r $2.32 $2.43 

Cement, hydraulic: 
Weekly earnings._........_-.------ $116.60 $121.30 $124.42 $132.61 $133.40 
Weekly hours_____.__..--._-------- 41.2 41.4 41.2 41.7 41.3 
Hourly earnings__.__..._..-.------ $2.83 $2.93 $3.02 $3.18 $3 .23- 

Blast furnaces, steel, and rolling mills: oS 
Weekly earnings__...._.._--.-...-- $134.40 $140.15 $141.86 $145.71 $145.16 
Weekly hours_____.....-..--.----.- 40.0 41.4 41.0 40.7 40.1 
Hourly earnings____._.-..---.----- $3.36 $3.41 $3.46 $3.58 $3.62 

Nonferrous smelting and refining: 
Weekly earnings.........._.---.--- $118.14 $120.22 $124.44 $129.98 $134.30 
Weekly hours.__._____-...--------- 41.6 41.6 41.9 42.2 42.1 

. Hourly earnings. ____...__--------- $2.84 $2.89 $2.97 $3.08 $3.19 
Petroleum refining and related industries: 

Weekly earnings_........._-.---.-. $131.77 $133.76 $138.42 $144.58 $152.87 
Weekly hours.._...-..------------ 41.7 41.8 42.2 42.4 42.7 
Hourly earnings. _..........------- $3.16 $3.20 $3.28 $3.41 $3.58 

Petroleum refining: 
Weekly earnings._.__._.---. $187.45 $139.52 $145.05 $151.56 $159.09 
Weekly hours___.__--.---- 41.4 41.4 41.8 42.1 42.2 
Hourly earnings_____------ $3.32 $3.37 $3.47 $3.60 $3.77 

Other petroleum and coal prod- 
ucts: 

Weekly earnings.._...._.---. $108.28 $112.49 $115.90 $120.22 $129.51 
Weekly hours______.__--_-- 42.8 43.6 43.9 43.4 44.2 
Hourly earnings_-__-__-__..--- $2.53 $2.58 $2.64 $2.77 $2.93 

Total manufacturing: 3 
Weekly earnings...........-------- $129.54 $1384.43 *'*$137.35 *$141.83 $142.96 
Weekly hours____...._.-__-----.--- 40.6 41.3 r 41.3 ¥41.2 40.9 
Hourly earnings____..-.--.-------- $3.19 $3.25 § $3.32 $3.44 $3.51 

nn 

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

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings for the United 
states 209-1967, Bull. 1312-5, October 1967, 852 pages. Employment and Earnings, v. 14, No. 9, March 1968, 
able C-
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Table 26.—Average labor-turnover rates in selected mineral industries ! 

(Per thousand employees) 
ee 

, Blast Petro- 
fur- Non- leum 

Manu- Cement naces, ferrous Metal Copper refining Petro- Coal 
Rates and year factur- hydrau- steel smelt- mining Ironore ore and leum mining 

ing lic and ing and related refining 
rolling refining indus- 
mills tries 2 

_——<—< eee 

Total accession rate: 
1965__-...----- ee ee...) 48 26 23 25 32 27 28 18 12 17 
1966........-.-..-2_-_---.-.. 50 23 29 32 | 35 26 30 21 16 17 
1967__.....-----_._-._--...... 44 28 25 29 35 33 28 23 17 16 

Total separation rate: 
1965......--.----_-_--_-___. 4 27 30 22 31 25 25 19 13 19 
1966__...-.-.---.----_.._.-_ = 46 28 24 27 35 r 30. 26 21 r15 18 
1967__.-..------- ue. 46 31 25 27 38 35 35 22 16 18 

Layoff rate: . 
1965__...-.-- 2 ee ee ee. 14 16 13 4 7 13 4 7 4 9 
1966_.-..-- 2-2 eee. 12 13 5 3 7 15 2 6 5 rg 

- 1967....-.-------- ete.) 14 17 9 3 9 17 5 —ti‘<i«=C 5 5 
——). eee 

¥ Revised. 8 
1 Monthly rates are available in Employment and Earnings as indicated in source. 
4 Standard Industrial Classification Industry 295, paving and roofing materials, included in total. 

Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment anc Earnings Statistics for the United States’ 
1909-1967, Bull. 1312-5, October 1967, 852 pp. Employment and Earnings, y. 14, No. 9, March 1968, table D-2 

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

Percent change 

1965: 1966° 1967 P 1965-66 1966-67 
eee 

Wages and salaries: 
All industries, total___._._._......._millions__ $358,885 $394, 560 $423 , 382 9.9 7.3 
Mining_.__._-._~.__--__-___________do____ 4,322 4,517 4,648 4.5 2.9 
Manufacturing____.__.__._..__.___.do____ 115, 561 126,036 134,127 10.8 4.8 

Average earnings per full-time employee: 
All industries, total__..__...._____________ $5,710 $5,959 $6,209 4.4 4.2 

. Mining_____-_-_-- ~~ ee 6,785 7,125 7,545 5.0 5.9 
Manufacturing___-.--__-___.- -__ 6,389 6,643 6,879 - 4.0 3.6 

enn een TE ICIS AA ts ers es 

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 48, 
No. 7, July 1968, pp. 41-42.
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Table 28.—Labor-productivity indexes for selected minerals _ 
(1957-59 = 100) . 

_ Copper, crude ore mined per— Iron, crude oré mined per— 

Produc- Produc- 
Year Em- Produe- tion Em- Produc- tion 

ployee tion worker ployee tion worker 
worker man- worker man- 

hour hour 

1962___..-_-__.--..-_..--_--_____.--------. 181.6 125.1 120.3 151.2 150.6 142.3 
19638_____.---__----___-..----_-----------. * 183.6 125.3 119.7 168.6 163.5 157.3 
1964__________ Lee i _-- 145.0 136.7 131.1 187.5 180.8 169.1 
1965__.___..__...___- eee ee ieee __-_-. 146.0 136.1 129.1 183.0 176.9 162.6 
1966 P__.- eee ee. = 149.2 139.2 131.7 184.5 180.2 161.1 

Copper, recoverable metal Iron, usable ore mined 
per— per— 

Produc- Produc- 
Em- Produc- tion Em- Produc- tion 

. ployee tion worker ployee tion worker 
worker man- worker man- 

hour hour 

1962__________ Lui eee. )=—«128.2 121.9 117.2 120.8 120.3 113.7 
1963___.____-___.__-__--.---_ eee 7181.3 123.0 117.5 129.3 125.4 120.6 
1964_______.__ Lee -- ---------------- 188.4 130.5 125.2 145.5 140.3 131.2 
1965__-.-.__--_-_____-- eee eee. = 185.3 126.2 119.6 143.8 189.1 127.8 
1966 P___ eae -------- 185.6 126.5 119.7 . 146.3 143.0 127.8 

Petroleum, refined per— Bituminous coal and lignite 
- mined per— 

Produc- Produc- 
Em- Produc- tion Em- Produc- tion 

ployee tion worker ployee tion worker 
worker man- worker man- 

. hour hour 

1962______.____ 1-2 eee ----- = «185.2 138.5 137.3 *187.38 1187.5 *130.8 
1963___._._.._----- ~~ ------------------ «6142.9 145.0 146.8 1151.5 1150.1 *185.7 
19647. eee ---- ) =—-158..4 156.4 154.2 162.6 161.5 144.4 
1965________.___._. 0. eee ----- P:163.0 2165.9 P166.5 +1'176.7 +*'176.5 *'154.2 
1966 P_.w eee NA NA NA 186.7 188.2 162.9 

t Revised. 
_ P Preliminary. 
NA Not available. . 
Source: U.S. Department of Labor, Bureau of Labor Statistics. Index of Output per Man-hour Selected 

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

Table 29.—Index of average unit mine value of minerals produced 
(1957-59 = 100) 

en 
- 1963 1964 1965 1966 1967 

OOO 

Metals: 
Ferrous_...__....------.-------.---------------- 107.6 110.9 112.1 112.2 116.7 
Nonferrous: 

Base_____.--..-.--------------------------. 103.7 112.5 123.2 124.8 128.7 
Monetary_........--..--------------------- 120.0 120.5 120.5 124.7 136.9 
Other____.._-..-----..---------------------- 95.7 98.6 99.5 92.3 85.9 

Total... ---2- ence eee eeee eee eeeeeeee---- 108.2 109.7 117.7 7117.6 120.2 | 

Total metals.___...._..--_----..--...----. 105.4 110.3 114.9 114.9 118.5 
Nonmetals: 

Construction.____......-.----------~------------ 101.7 101.9 101.5 *101.9 104.1 
Chemical________._.------------------------.--- 98.1 101.2 104.5 *105.6 111.1 
Other______.__--___-----2 eee ------- «102.8 103.5 103.3 *103.5 108.4 

Total. _______---- ee e-e---------- «101.2 101.9 102.1 +1*102.6 105.5 
Fuels: 

Coal______--- eee eee iee------ = 90.1 91.4 90.8 r 92.0 96.4 
Crude oil and natural gas !______.__._......--_--. 101.6 100.8 100.4 *101.1 102.6 

Total___._-..----.---_-___-----_-_---_-------- 98.4 98.0 97.8 799.1 101.3 

Total all minerals___.._____._-.---_.--.------.. 99.6 99.9 100.3 101.3 103.7 
eS 

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

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

——— 
‘ . 1963 1964 1965 1966 1967 P 

Metals: 
Ferrous_.__.-.......----_-22 2-2 ee _.-.-. )=—- 108.8 112.2 +*1138.8 114.6 118.1 
Nonferrous: 

Base___-.--..-.-.---.-_2---.----_.-_-.-... 104.4 118.2 123.5 124.6 129.2 
Monetary._-_........-___-_..-_____._-.__-. 116.0 116.9 116.2 116.6 125.1 

. Other__-_ 2-957 97.3 ¥97.3 91.7 92.1 

. Total... 2104.8 112.1 1121.8 122.3 122.8 

Total metals__........2_--2- 2-2 ee __-. 101.2 112.8 119.4 119.7 120.0 
Nonmetals: 

Construction_...____...-._--._-__-_.-_____ ee.) 101.5 101.8 +*101.6 103.2 102.5 
Chemical. ..___...2----- ee 98.8 101.6 +*103.0 107.0 112.8 
Other_._._-. 2-2-2 104.07 105.2 104.2 105.8 107.5 

Total___-.--- 2 eee) 101.2 101.9 +*102.0 104.1 104.9 
Fuels: 

Coal__-_-_...-- eee 897 90.9 90.6 92.1 96.7 
Crude oil and natural gas__..._...___...___..___.. 102.4 101.6 101.5 103.1 103.9 

Total____._--- 2 eee 99.2 98.5 98.7 100.7 102.5 

Total all minerals. ___________-__.__________._. 100.3 100.7 +*101.5 103.3 104.2 eee 
T Revised. P Preliminary. 

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

eee 

. Annual average Percent 
Commodity —_—_—_—__-—____________—___— change from 

1966. 1967 1966 
eee 

Metals and metal products___________._________________._. 108.3 109.5 +1.1 
Sron and steel___.___-__.____.- 102.3 103.6 +1.3 
Tron ore... eee 90.5 89.9 —0.7 
Iron and steel serap___.._._____._._________._________- 17.3 72.5 —6.2 
Semifinished steel products_.________._______._.______. 103.7 105.0 +1.3 
Finished steel products_.._____.._..__.._______.._____. 104.7 106.1 +1.3 
Foundry and forge shop products..._________.____._____ 108.0 111.6 +3.3 
Pig iron and ferroalloys.__......__________.____._.___. 80.2 80.0 —0.3 
_Nonferrous metals_____________._____________.__-..._. 120.9 120.6 —0.3 
Primary metal refinery shapes___.___.__.______________- 118.8 122.2 +2.9 

. Aluminum ingot_______.__2_--_ ee 97.7 99.5 +1.8 
Copper, ingot, electrolytic. ___._____.___.__________.____ 123.2 130.5 +5.9 
Lead, pig, common_.__._____________-.._____---______- 116.1 107.8 —7.1 
Zine, slab, prime western.__..________________________. 130.0 124.4 —4.3. 
Nonferrous scrap___________________.._____________... 162.7 134.8 —17.1 

Nonmetallic mineral products.___________.._______________- 102.6 104.3 +1.7 
Concrete ingredients. ._______________________..___.__- 103.9 106.0 +2.0 
Sand, gravel, and crushed stone___._________._---____-_ 106.6 109.0 +2.3 
Concrete products__________________________._....___- 103.0 105.3 +2.2 
Structural clay products______________________._.__.... "108.4 110.1 +1.6 
Gypsum products____________..__-____ ee 102.4 102.4 ~------nee 
Other nonmetallic minerals___________________________- 101.7 101.9 +0.2 
Building lime___________________ oe 114.6 117.6 +2.6 
Insulation materials.__._______________. _____________- 89.8 90.7 +1.0 
Asbestos cement shingles____________.___________.____. 115.1 117.8 +2.3 
Bituminous binders____..___..________________________ 99.2 98.1 —1.1 
Fertilizer materials. __________..______________________ 104.4 106.9 +1.5 
Nitrogenates__...___________o ee 96.9 98.2 +1.3 
Phosphates. ___.____-_-______ oe 120.9 125.6 +3.9 
Phosphate rock... eee 145.1 147.4 +1.6 
Potash______--_- ee. 112.5 102.7 —8.7 

Muriate, domestic__________________________.____- 109.3 97.9 —-10.4 
Sulfate___. 2-22 ee ee 119.2 120.9 +1.4 

Fuels and related products and power_______________________ 101.3 103.6 +2.3 
Coal_.__-- eee. 98.6 103.2 +4.7 

Anthracite.____________-_-_____ ee 92.5 92.9 +0.4 
Bituminous_______________________ ee 99.3 104.2 +5.0 

Coke__..__- ee 109.8 112.0 +2.0 
Gas fuels 11-8 129.3 183.6 +3.3 
Electric power 1____._______________.___________-___ 100.3 100.7 +0.4 
Petroleum products, refined_____________________.-_____ 99.5 102.2 +2.7 

Crude petroleum_____________________.____________u_____- 97.5 98.6 +1.1 
All commodities other than farm and food__________________- 104.7 106.3 +1.5 
All commodities_________________________ 105.9 106.1 +0.2 

eee 
® Revised. 
1 January 1958 = 100. . 
Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price Indexes, January 

1967—February 1968, tables 2, 2—A, and 2-B.
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Table 32.—Comparative mineral energy resource prices SO | 
ee LC A LLC LL CLL I LL TTT TSAI TC IEC ALC LOT CAN : 

| | Fuel | 1966 1967 

Bituminous coal: Average prices: SS 
‘Cost of coal at merchant coke ovens.____..._._._..._......-dollars per net ton__ 9,81 10.50 

Anthracite, average sales realization per net ton at preparation plants, excluding dredgé 7 
coal: 

- Chestnut.___.-- 2. ----- ~~ ---------dollars__ 11.59 12.03 
. Peal.---- 1-2 eee eee eee dO = 9 BB 9.75 
_ Buckwheat No. 1_____-_-_.--.----- 22-22 eee -d0---, =. 74 6.35 

Petroleum and petroleum products: . - 
Crude petroleum, average price per barrel at well_.-._........-.....-.----do-_.. 2.88 2,92 
Gasoline, average dealers net price (excluding taxes) of gasoline in 55 U.S. cities 1. . 

cents per gallon... 15,83 16.31. 
_ Residual fuel oil: Cs, . . . ; 

No. 6 fuel, average of high and low prices in Philadelphia 1 . - 
dollars per barrel (refinery)... 3.10 3.10 

_ Bunker C, average price for all Gulf Ports .........__...-.---.------do..-. 2.10 © 1.98 
Distillate fuel oil: 

No. 2 distillate, average of high and low prices at Philadelphia! _ 
. cents per gallon (refinery)... 10.02 10.57 

No. 2 distillate, average price for all Gulf ports 1___...........----.-.-do._.. 8.74 9.48 
Natural gas: . . —_ — oo _ 

Average U.S. value at well.____.___..___...._._. cents per thousand cubic feet.. 15.7 16.0 — 
Average U.S. value at point of consumption.-.._..2-:--_.-_-..--__----.--do__.. 52.8 51.9 

- —_ ee " . ” —_ — Re : 

1 Platt’s Oil Price Handbook. | | | ae _ 

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

1964 | 1965 vo --1966 | 
Region ee 

Coal Oil Gas Coal Oil Gas Coal - Oil Gas - 

New England_._......._. 88.4 34.4 34.2 388.4 84.4 84.2 33.6 32.9 33.8 
Middle Atlantic.__...._.. 26.0 31.7 33.5 26.2 32.3 33.8 26.5 31.9 34.4 
East North Central_...... 24.6 68 .2 24.8 24.3 66,2 25.9 24.4 59.8 25.9 
West.North Central._.._. 26.0 50.4 24.3 26.2 50.8 24.2 26.4 49.9 24.2 - 
South Atlantic._......_... 25.4 33.9 32.2 25.1 33.7 32.3 25.6 33.6 31.8 
East South Central__..... 19.3 50.1 24.6 18.9 62.8 23.8 19.3 52.1 22.7 
West South Central___...._ 14.9 42.6 19.6 17.7 50.4 19.8 2... 40.7 19.8 
Mountain.__....-.._..._. 19.2 25.7 26.6 19.3 26.2 27.1 20.4 25.4 26.7 
Pacific. .....-.-- 2-2 eee 30.7 32.2 ____-- 32.0 $1.4 -.---- 31.5 31.5 

Average._......... 24.6 32.6 25.3 ° 24.4 33.1 (25.0 24.7 32.4 25.0 

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

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

1964 1965 1966 | 

Com- Com- Com- | 
Region Resi- mercial Resi- mercial Resi- mercial 

Total dential and Total dential and Total dential and . 
indus- indus- indus- 
trial trial trial 

New England_..___._..__.. 2.4 3.0 2.0 2.4 3.0 2.0 2.3 2.9 1.9 
Middle Atlantic.__.._._... 1.9 2.8 1.6 1.9 2.7 1.6 1.9 2.7 1.5 
East North Central_..____. 1.7 2.5 1.4 1.7 2.5 1.3 1.7 2.4 1.3 
West North Central_..... 2.1 2.6 1.7 2.0 2.6 1.7 2.0 2.5 1.7 
South Atlantic.__........_ 1.7 2.2 1.4 1.6 2.1 1.3 1.6 2.1 1.3 
East South Central_...... 0.9 1.4 0.7 0.9 1.4 0.7 0.9 1.3 0.7 
West South Central____... 1.7 2.5 1.3 1.6 2.4 1.3 1.6 2.3 1.2 
Mountain. ____-_-------- 1.5 2.3 1.2 1.5 2.2 1.2 1.5 2.2 1.2 
Pacific. _......--.-.-.... 1.8 1.8 1.1 1.3 1.8 1.1 1.2 1.7 1.0 
Alaska and Hawaii._...__. 2.5 3.0 2.2 2.5 2.9 2.2 2.5 2.9 2.2 

Total___...-...... 1.6 2.3 1.3 1.6 2.3 1.3 1.6 2.2 1.8 

Source: Edison Electric Institute. Statistical Year Book of the Electric Utilities Industry. Annually 1964 
through 1966.
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Table 35.—Indexes of principal metal mining expenses ! 

(1957~—59 = 100) - 

Year Total 2 Labor 2 Supplies Fuels Electrical 
oO, energy 

a 96 102 —«- 100 102 
1964____... eee 98 95 102 97. 101 
1965____.....- 22-4 eee 102 101 103 99 101 
1966____.._. eee 104 103 105 102 100 
1967 P__.-. eee 109 112 107 104 101 

P Preliminary. | oo : | ee | 
1 Indexes constructed using the following weights derived from the 1963 Census of Mineral Industries: 

Labor, 54.11; explosives, 2.35; steel mill shapes and forms, 6.40; all other supplies, 26.75; fuels, 4.86; electric 
energy, 5.53; and data from U.S. Department of Labor, Bureau of Labor Statistics, Wholesale Prices and Price 
Indexes. The index is computed for iron and copper ores only because sufficient data are not available for other 
mining sectors. 

2 Revised because of the change in weight values. | 

Table 36.—Indexes of niajor input expenses for bituminous coal and crude petroleum and 
oo natural gas mining ! a 

a - (1957-59 = 100). 

Year Bituminous Crude petroleum — 
— ae coal and natural gas 

1963__..._..---.----- 85 99 
1964__.--.-..-------- 85 100 

. 1965___._-_.-.-.-_---- 86 100 
1966___.._...-.--_--. 86 100 

So 1967 P_vw.. ee 87 100 

P Preliminary. a - | 
1 Index based on weights derived from the 1963 Census of Mineral Industries and data from U.S. Depart- 

ment of Labor, Bureau of Labor Statistics, Wholesale Prices and Price Indexes. Annual and monthly releases.



Table 37.—Indexes of relative labor costs and productivity for iron ore, copper, bituminous coal, and petroleum mining ! | 

(1957-59 = 100) 

y Index of labor costs per unit of output Index of value of product per man-period | Index of labor costs per dollar of product < 

ear a 

Iron ore 2. Copper 2 Bituminous Petroleum Iron ore? Copper? Bituminous Petroleum Iron ore ? Copper 2 Bituminous Petroleum © z 
coal coal coal 

$$$ $ —$—————— ———— ——— 
_ OU OE OOO 

© 
ty 

1968_._______------ 92 100 76 98 - 115 ~ 127 125 118 97 94 86 101 4 

1964______..-._-.-- 87 101 75 98 123 139 184 120 98 91 84 102 esi 

1965_____..-------- r91 r110 76 98 119 145 140 -124 97 r 90 85 102 B. 

1966_____.._-__..-- 94 112 75 94 110 148 151 136 101 91 82 98 zZ 

1967 P____.___----- 106 117 17 93 106 153 163 4147 —| 114 89 79 95 D 

P Preliminary. r Revised. . . eo | 

1 Index of labor costs per unit of output: Iron ore and copper indexes are computed from data found in U.S. Department of Labor, Employment and Earnings and Whole- he 

sale Price Indexes. Bituminous coal index based upon net tons per man per day (see chapter on Bituminous Coal) and index of average earnings derived from Bureau of Labor a 

Statistics data on hourly earnings; petroleum index based) on barrels per year (see chapter on Petroleum) and Bureau of Employment Security data on total wages in pe- Z 

troleum 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 Whole- q 

sale Price Indexes. Bituminous coal index based on net tons per man per day and mine values of production; petroleum index based on average employment and total value Ky 

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 5 

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 cA 

and total wages. 
2 Indexes are for recoverable metal. . . 

Or



46 | _ MINERALS YEARBOOK, 1967 7 

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

| (1957-59 =100, unless otherwise specified) | 

1967 Change Annualaverage Change 
Commodity —_ from ————————___ from 

Oo January December January 1966 1967 1966 
- (percent) (percent) 

. Coal__...--..--2-2-- 2 eee i -e---- )=—-102..8 104.9 +2.5 98.6 103.2 +4.7 
Coke.._..-_.-..----.--- 2-2 iee---_----_--. 112.0 112.0 LL LLLL 109.8 112.0 +2.0 
Gas fuels (Jan. 1958 =100)_._____.___...__.. 184.6 133.1 —1.1 129.3 133.6 +3.3 
Petroleum products, refined__.__..._..__.____ 100.3 99.9 —0.4 99.5 102.2 +2.7 
Industrial chemicals. ......-.......-2...-.-. 96.6 . 98.3 +1.8 95.7 97.4 +1.8 
Lumber. -_._....-2-2-2-- eee ee.) 10405 111.8 +7.0 108.5 108.4 —0.1 
Explosives_........-..--.-.-.--__._.-.._._.. 109.4 112.0 +2.4 109.7 112.4 +2.5 

| Construction machinery and equipment...__.. 121.3 126.3 +4.1 118.9 122.7 +3.2 

. Source: U.S. Department of Labor, Bureaw of Labor Statistics. Wholesale Prices and Price Indexes J anuary— 
February 1967, tables 2 and 2B, and January 1968, tables 2 and 2A. Monthly issues, January—December 1967, 

. table 2, used to figure annual average for explosives. . 

| Table 39.—Price indexes for mining construction and material handling machinery and 
a equipment - 

. ce (1957-59 = 100) 
1 : - " 

. Con- Mining Power  Special- 
struction machin- Oilfield cranes, ized con- Portable Scrapers Mixers, Tractors 

Year machin- ery and machin-  drag-_ struction air com- and pavers, other 
. ery and equip- eryand lines, machin- pressors graders spread- than 

equip- ment tools shovels, ery - ers, etc. farm 
ment . ete. 

. - . 

~  1963........... 109.6 109.1 102.6 108.8 108.1 115.1 108.5 112.1 110.8 
1964___..._._.._ 112.4 110.5 104.3 111.8 108.5 117.6 110.8 116.3 114.7 
1965__....._._. 115.3 113.3 104.7 113.7 110.3 128.7 114.2 .119.6 117.6 
1966__....._... 118.9 116.8 106.2 118.3 114.5 133.8 117.1 123.7 120.8 

- 1967___...._... 122.7 120.3 109.8 122.4 117.0 134.7 120.1 127.8 125.2 

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

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

. _ Income millions Change 
Industry + --_————- from 1966 

oo 1965°* 1966° 1967 P (percent) 

Mining...___...---_----------- eee eee --- = $6, 116 $6,511. $6,435 —1.2 
Metal mining_.__._..22 ee 908 1,183 912 —22.9 
Coal mining____.._._--_-_- 1,332 1,391 1,443 +3.7 
Crude petroleum and natural gas____________________ 2,754 2,744 2,824 +2.9 
Mining and quarrying of nonmetallic metals.____.___. 1,122 1,193 1,256 +5.3 

Manufacturing. ._.._.-.. 2-2-2 eee 172,725 191, 798 196,613 +2.5 
Chemicals and allied products__._.............-.__.. 12, 648 13, 752 14,511 +5.5 
Petroleum refining and related industries__.__________. 5,381 5,839 6,028 +3.2 
Stone, clay, and glass products_____.________________ 5,713 | 5,965 5, 857 —1.8 
Primary metal industries............._.....---...-. 14,785 16,148 15,194 —5.9 

All industries___..--.--_-----. 2-2-2 ee -___-_-. 564,336 620, 760 652 , 867 +5.2 
ee 

T Revised. P Preliminary. 
Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 48, 

No. 7, July 1968, p. 23.
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Table 41.—Direct private investment of U.S. companies in foreign petroleum 

: _- industries, 1966 | | 

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

Petroleum All industries | 

Book . Undis- Book Undis- 
. value Net tributed Book value Net tributed Book 

begin- capital earn- value begin- capital earn- value 
ning of out- ingsof endof ningof out- ingsof endof — 

_ year flows subsid- year year. flows subsid- year 
iaries  jaries 

Canada_______._-.-------------- 3,356 155 89. 3,606 15,223 1,087 539 16,840 

Latin American Republics, all.__..__ 3,034 —67 —5 2,959 9,391 162 299 9,854 

Other Western Hemisphere- ----.-- 512 32 8 579 1,445 114 41 1,619 

Europe______.----.-------------- 3,427 634 —7T7 3,977 138,985 1,805 | 434 16,200 

Afriea_.____--------.------------ 1,029 70 17 #+1,108 1,918 89 715 2,078 

Middle East__.._.._..--..------- 1,486 112 12 1,560 1,536 121 13 1,671 

Far Bast_..._.--.---------------- 904 —8 18 907 82,033 85 98 2,219 

Oceania_______------------------ 498 12 10 521 1,813 150 97 2,064 

International 1___.__.._..-.------ 1,101 — 64 28 1,047 1,985 —T71 121 2,016 . 

Total 2_,...__.-.---------- 15,298 876 100 16,264 49,3828 3,543 1,716 54,562 

eee en i SA AS TS ST : 

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

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47, 

No. 9, September 1967, pp. 42-43. 

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

(Millions) 

seers eee en A Et 
pS 

A CSCC TC I I 

Mining and smelting 

Undis- 
Net tributed 

Value capital earnings Earnings! Income? 
. outflow of sub- 

sidiaries 

re reenter 

SS 

ee 

Canada_________----_---------.------------- $1,942 $121 $67 $191 $120 

Latin America, total._....-.------------------ 1,117 —24 28 263 | 234 

Mexico____...--------------------------- 108 —6 11 19 q 

Panama___..._-._----------------------- 19 wanenee ~o----- waeuu-- ~-a---- 

Brazil__...._...------.------------------- 58 (3) (8) (’ (8) 

Chile. .___.--___----.------------------- 494 —14 —1 98 98 

Peru_____..---------------------+------- 262 —9 8 99 92 

Europe. _...----..---------------------------- 54 1 —1 10 11 

Africa, total. ......-----.-------------------- 369 —4 19 78 58 

South Africa, Republic of_------- .--------- 73. (4) 9 45 33 

Far East______..-_-------------------------- 37 (4) 3 4 1 

Oceania, total___._.-.-.---------------------- 249 75 12 18 6 

Australia_____...__--.------------------- 249 76 12 18 6 

All other countries 5. ___._..-.--.--.----------- 367 52 3 96 93 

Total, all areas® ?7.___--.--------------- 4,185 220 130 660 524 
a 

P Preliminary. woe 
1 Earnings is the sum of the U.S. share in net earnings of subsidiaries and branch profits. 

2 Income is the sum of dividends, interest, and branch profits. 
3’ Combined with other industries in source reference. 
4 Less than }4 unit. . 
5 All other countries” includes other Western Hemisphere, Middle East, and International. 

¢ Excludes Communist countries. 
7 Data may not add to total due to rounding. 

Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, v. 47, 

No. 9, September 1967, pp. 42-43.
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Table 43.—Expenditures for new plant and equipment by firms in mining and selected 
mineral. manufacturing industries 

(Billions) no, 

Industry 1965 1966 1967 
-=-e_e_el 

Mining 1_______._-2 2 eee eee $1.30 $1.47 $1.42 
Manufacturing: 

. Primary iron and steel. .-............-.----__-------.-. | 1.98 2.17 2.31 
Primary nonferrous metals___.__._____..._..__.__..____.. .68 -86 .90 
Stone, clay and glass products___._._.___..._____._____. .78 -91 73 
Chemical and allied products____._...__._____.__...___. 2.59 2.99 2.88 
Petroleum and coal products___.__ .____.._._2.___._._____- 3.82 4,42 4.65 

All manufacturing.____.___.--.--2 ee 22.45 26.99 26.69 

1Including fuels. . 
Source: U.S. Department of Commerce, Office of Business Economics. Survey of Current Business, June 

1967, v. 47, No. 6, p. 10; June 1968, v. 48, No. 6, p. 10.
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Table 44.—Sources of funds of direct foreign investment by United States mining and smelting industries < 

(Millions) _ a = 

Net income Funds from Funds obtained Depreciation Total sources 
A United States , abroad 1 — and depletion a 

rea i 
1968 1964 1965 1968 1964 1965 1963 1964 1965 1963 1964 1965 1963 1964 1965 ns 

Canada. _......-.----------------------- $187 $808 $820 $-24 $14 $82 $70 $66 $90 $114 $116 $122 $847 $604 $564 & 

Latin America___......--...------.----.. 284 278 . 301 14 —7%2 —31 15 33 22 101 98 107 364 337 399 bg 

Europe.......--------------------------- 4 3 4 q 2 1 -1 (2) 6 2 5 5 12 10 19 > 

Other areas.._._...---------------------- 68 71 110 44 32 122 18 89 158 22 500—tiédAA| 152 242 434 i 
nm ne er ee A Gn A A SS SN A LS jan 

Total__.....---------------------- 4938 660 738 41-24 124 102 188 276 289 269 278 8875 1,098 1,416 — 2 

1 Includes miscellaneous sources. . . oo ry 
3 Less than }4 unit. | — a 2 

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

| | | | rhe
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| Table 45.—Uses of funds for direct foreign investment by United States mining and 
7 smelting industries | 

(Millions) 

| Property, plant and Inventories Receivables 
Oe Area equipment 

oo. 1962 1964 1965 1963 1964 1965 1963 1964 1965 

| _ Canada. ._.....-..-...-. $195 $220 $265. $—12 $~—15 $54 $19 $39 $24 
. Latin Ameriea_.......... 109 123 160 5 9 30 10 11 12 

Burope__..-- 2k 5 3 a) —1 1 3 1 2 2 
Other areas_.._.2-.--.--- 89 117s 2.552 5 18 13 15 21 15 

a Total............. 898 463 682 —3 13 = 100 45 73 58 

. _ Other assets ! Income paid out Total uses 

| 1963 1964 1965 1963. 1964 1965 1963 1964 1965 

oo Canada_._...........-.. $60 $96 $57 $85 $164 $164 $347 $504 $564 
Latin America_._....__. 16 24 22 224 170 175 364 337 399 
Burope.........--...--.. (% a) a | 7 4 8 12 10 19 
Other areas. .........-._- 5 36 64 38 50 90 152 242 434 

Total. ..------- 81 56 A854 888487 ~=— 8875H_—s«d1,098 1, 416 

~ 1 Includes miscellaneous uses. 
2 Less than }4 unit. Be . | 

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

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

| Annual profit rate (percent) Total dividends (millions) 

. Industry -. Change Change 
oO 1966 1967 from 1966 1967 from 1966 

_ 1966 | (percent) 

All manufacturing 1__...2..- 222-2222 le.) 18.5 11.7 —1.8 $12,958 $13 , 262 +2.3 
Primary metals. _-_.....-_...-.--.---.-.-. 12.0 9.0 —3.0 1,114 1,137 +2.1 

Primary iron and steel.._......_...... 10.3 7.7 —2.6 602 616 +2.3 
b Primary nonferrous metals............. 14.8 11.0 —3.8 511 520 +1.8 
| . Stone, clay.and glass products............. 9.9 8.2 —1.7 363 354 —2.5 

' Chemicals and allied products.............. 15.1 13.1 —2.0 . 1,717 1,733 +0.9 
Petroleum refining and related industries_._.. 12.4 12.5 +0.1 22,442 2,660 +8.9 

| Petroleum refining............-..--... 12.4 12.5 +0.1 22,430 2,654 +9.2 

1 Except newspapers. - 
2 Corrected figure. — 

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

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

Industry 1965 1966 1967 

- Mining: } | 
Number of failures. ._..-.--2- 2 eee 84 13 vo | 
Current liabilities.................._._.._thousands_. $14, 556 $15, 740 $24,576 

Manufacturing: 
Number of failures. _..._....--22---_ 2-2 ee ee — 2,018 1,779 1,761 
_Current liabilities..__.._.........-._..-. thousands _. $335,768 $337,121 $301, 293 

All industrial and commercial industries: 
Number of failures___._.....-._-------------------- 18,514 13,061 12,364 
Current liabilities_........_._._.._..._..__thousands_ $1,321,666 $1,385,659 $1,265,227 

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

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

Total corporate Manufacturing Extractive 2 
Type of security Oe 

Millions Pereent Millions Percent Millions Percent 

Bonds_____.....-------.--------------.-. $21,954 88.5 $9,894 89.5 $406 69.0 
Preferred stock___._..._-_.._-__--.-.-_-.-- 885 3.5 231 2.1 7 1.2 
Common stock_._.___..-....--_-------_-- 1,960 8.0 933 8.4 175 29.8 

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

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

. 2 Including fuels. 

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

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

| | (Millions) , 

1965 * 1966 ° | 1967 1 

Area and country Mining Manu- Mining Manu- _ Mining Manu- 
and Petroleum factur- and Petroleum  factur- and Petroleum factur- 

smelting ing smelting ing smelting ing 

Canada_____.... $228 $503 $952 $315. $611 $1 2038 $363 $650 $1,142 
Latin America__. 160 307 448 229 268 438 284. 380 586 
Europe_____.__-- 4 603 1,877 6 778 2,260. 6 1,140 2,574 
All other areas_._._ 252 857 622 257 901 725 295 1,210 766 

Total?_... 645 2,270 3,899 807 2,558 4,626 948 3,381 5, 067 

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

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

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

(Millions) | 

Industry 1962 1963 1964 1965 1966 P 

Total_.__.__-______- iu eee e-----. «67, 612 $7,944 $8 , 363 $8,797 $9, 054 
Petroleum____.._..._..-_-_-.-.------.--------- 1,419 1,513 1,612 1,710 1,740 

eee 

P Preliminary. 

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

(Thousand short tons) - 
Cee 

Rail 1 Water 2 . 

, Change Change Products from from 
1965 1966 1965 1965 1966 1965 

(per- " (per- 
cent) cent) 

nnn 
Metals and minerals except fuels: — Lo, Tron ore and concentrates.______._____. 97,029 107,385 +10.6 66,247 72,364 +9.2 Iron and steel scrap__.._____..___ 8 26,991 27,396 +1.5 1,365 1,499 +9.8 Pig iron_..--2-2 2. 3,943 4,095 +3.9 850 880 +3.5 — 

Iron and steel ingot, plate, bars, rods, 
tubing, and other primary products____ 53, 729° 538,671 —0.1 8,377 7,800 —-6.9 Bauxite and other aluminum ores and . _ 
concentrates. _.-.- 2-2-2 3,978 — 4,490 +12.9 2,518 825 —67.2 Other nonferrous ores and concentrates_ _ 17,592 17,221 —2.1 872 1,541 +76.7 Nonferrous metals and alloys______.____ 8,470 9,920 +17.1 800 870 +8.8 Nonferrous metal scrap___.____._.___.. 2,296 2,368 -++3.1 54 47 —13.0 Slag.....- 2-2-2 eee. 2,462 2,295 —6.8 484 639 +32.0 Sand and gravel__________.______.._._. 62,094 60, 002 —3.4 58,721 58,670 —0.1 Stone, crushed and broken_._____.______ 67,699 65,217 -—3.7 10,3859 11,384 +49.9 Limestone flux, and calcareous stone..... __._.__. .-...--. ...... 30,299 34,463 +13.7 Cement, building.______...___________. 26,001 26,388 +41.5 8,950 9,124 +1.9 Phosphate rock____________.__.__..__- 31,265 31,601 +41.1 3, 732 4,144 +11.0 Clays, ceramic and refractory materials_ 4,411. 3,648 —17.3 2,132 2,257 =+5.9 . Sulfur, quid 7 27722727TTzzccco2777} 4.004 $511 —12.3 { 294 . 488 -+66.0 Sulfur, liquid. _._.__-_-__ 2. ’ ’ ° 7,061 7,939 +12.4 Gypsum and plaster rock____.-.......-- 730 407 —3.2 844 907 +7.5 Other nonmetallic minerals except fuels__ 6,875 5,474 —6.8 4,877 4,393  —9.9 Fertilizer and fertilizer materials... _____ 12,530 15,289 -+22.0 2,319 8,018 +30.1 

| Total. ..-.------------------------- 431,099 440,623 +2.2 211,155 223,252 +5.7 

Mineral energy resources and related products: | - 
oal: 

Anthracite_..__- ee 10,423 8,815 —15.4 339 181 —46.6 Bituminous and lignite._........... 352,597 — 367,506 +4.2 156,645 161,894 +3.4 Coke._..-.-.---- ee 366 382 +4.4 465 528 +13.5 rude petroleum. _____2.-2- 2 648 681 —2.6 82, 083 ga: B51 18.1 . asoline__._.-. 2 , , —4, Jet fuels 222} 3,853 3,458 —10.3 {io 028 10,784 +7.6 : Kerosine. .._.-...-.-.-_-.-_..__ 239 291 +21.8 8, 655 7,971 —7.9 Distillate fuel oil. _._-_____________.___- 2,257 1,910 -15.4 71,581 72,399 41.1 Residual fuel oil_.-...-_______. 3,929 4,041 +2.9 42,982 43,3823 +0.9 Asphalt, tar, and pitches_______________ 3,259 3,205 —1.7 7,657 7,202 —6.0 Liquefied petroleum gases and coal gases _ — §,312 5,774 +8.7 1,179 1,029 —12.7 Other petroleum and coal products 3_____ 9,476 9,515 +0.4 9,034 10,809 +19.6 
a 

Total. .-----2-- 2-2 ee = 892,359 405,528 +3.4 481,035 495,414 43.0 

Total mineral products_______________ 823,458 846,151 +2.7 692,190 718,666 +3.8 Grand total, all commodities___._.___. 1,386,090 1,447, 852 +4.5 829,169 862,725 4+4.0 a 
Mineral products, percent of grand total: 

Metals and minerals, except fuels__._____ 31.1 30.4 —0.7 25.5 25.9 +0.4 

Mineral energy resources and related 28.3 28,0 —0.3 58.0 57.4 —0.6 products-_.-__..-.-- - 2 SSS Total rnineral products._._-.__________ 59.4 58.4 —~—1.0 83.5 83.3 —0.2 

, 1 Revenue freight originated on respondent’s road and terminated on line by originating carrier or delivered to connecting rail carrier. 
2 Domestic traffic—includes all commercial movements between points in the United States, Puerto Rico, and the Virgin Islands. 
$ Includes lubricants, naphtha and other petroleum solvents, and miscellaneous petroleum and coal products. 
Source: Interstate Commerce Commission, Bureau of Accounts. Freight Commodity Statistics, Class I Railroads in the United States for the years ended December 31, 1965 and 1966. Statements 67100 and 68100. Department of the Army Corps of Engineers. Waterborne Commerce of the United States, Part 5, National Summaries, ealendar years 1965 and 1966, table 2.
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Table 52.—Percentage distribution of mine shipments of bituminous coal and lignite by 
method of shipment and mines use 

nr 

- : Method of shipment for mines 
i 

Year Shipped by Shipped by Trucked to 
rail and water and final Used at Total 

trucked to trucked to destination mines! production 

rail _ water 

ann 

1962___.________u-__---------------- 72.8 11.4 13.0 2.8 100.0 

19638____.___-_---_----.------------- 72.8 11.0 13.3 2.9 100.0 

1964________---____---------- +--+ -- 71.7 12.2 13.5 2.6 100.0 

1965______._______-__--.------------ 72.6 11.8 13.3 2.3 100.0 

1966________.____-_-_.--------.------ 72.5 11.6 12.6 3.3 100.0 

Enno nn 

1 Includes coal used at mine for power and heat, made into behive 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 53.—Miles of utility gas main by type of gas and by type of main ! 
tL 

Type of gas and type of main 1962 1963 1964 1965. 1966 
rrr 

Alltypes: 
- Field and gathering_____.--..---------- 58, 680 60,720 61,010 62,110 63, 330 

Transmission_._____------------------ 196,380 200,940 205,400 211,360 217,100 

Distribution__.__.__._---------------- 428,170 448,280 469 , 810 494,520 519,610 
Ren 

Total. ._...._..-------------------- 683,230 709,940 736,220 767,990 800, 040 ; 

Natural gas: - . 

- Field and gathering____...-.--..------- 58,680 60,720 61,010 62,110 63, 330 . 

- Transmission.____..-.----------------- 194,970 200,020 204, 730 210,780 216,530 

_ Distribution.___._..------------------ 409,910 433, 620 458,770 484,260 509,840 
a 

Total._.._.__---------------------- 663,560 694,360 724,510 757,150 789,700 
ooo eee 

Manufactured gas: 
Field and gathering______--------------  -------  --------- 0 ----snrn- crn ec ers terre 

“Transmission. .....____--------------- 20 €3) (?) 10) _____u-- 

Distribution. ..____.___.-.----.-------- 1,480 1,490 1,460 1,420 1,180 
eC 

Total____.__..---------------------- 1,500 1,490 1,460 1,430 1,180 

Mixed gas: 
Field and gathering.__...--_-----------  -------  ---------  ------n550 to rrrcaer rrr rss 

Transmission. _..____._----.-.-------- 1,380 920 670 ' 570 570 

Distribution..__.__-.------------------ 15,080 11,890 8,310 7,810 7,800 
nC 

Total_____.___.._------------------ 16,460 12,810 8,980 8,380 8,370 

Liquefied petroleum gas: - 

Field and gathering...___.__.----------  ------- 0 --------- 0-2-2 nen center nn ren re n-ne 

‘Transmission_..._..._..-------------- 10 ____uee ee LL eee eee tee eee ee w+ 

Distribution. _.__...---.-------------- 1,700 1,280 1,270 1,030 790 
a 

Total_.________-_._.-.-------------- 1,710 1,280 1,270 1,030 790 
I 

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

each year. 
2 Less than 5 miles. 

Source: American Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry in 1966. 

New York, 1967, p. 57. For earlier years see Historical Statistics of the Gas Industry. 

Table 54.—Petroleum pipelines, selected years 

(Miles) 
nn Y 

Trunklines Gathering 

Year Nee EEE NEEEE EEE lines Total 
Crude Products 

1953___________-------.---------------- 75,228 27,236 68 , 040 170,504 

1956_________---..------..-------------- 78,594 36,420 73,526 188, 540 

1959_____________-_-_---_.------------- 70,317 44,483 75,182 189 , 982 

1962_____________-___.--.-.------------ 70,355 53,200 76,988 200,543 

1965____._.._--_.._-.---.-------------- 72,383 61, 443 77,041 210, 867
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Table 55.—Research and development activity : 
en ee 

Funds expended. (million dollars) 
Total  - 

| Company Federal Government 

1965 1966 P 1965 1966 P 1965 1966 P 
semen ee a TN a TS SSS TSS Sse SSS si SS Set USSU 

Petroleum refining and extraction__._______ 434 441 364 385 69 56 
Percent of all industries. _______..._.______ 3.1 2.8 5.6 5.3 0.9 0.7 
Chemicals and allied products........--_-._. 1,390. 1,515 1,198 1,324 191 191 
Percent of all industries. _______...________ 9.8 9.7 18.6 18.3 2.5 2.3 
All industries___-...-.....-..-------___-_ 14,185 15,541 6,445 7,254 7,740 8, 287 

Seis ep SSS dS 

P Preliminary. 

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

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

ee oo (Thousands) | | 
ee . 

. Fiscal year 1967 e Fiscal year 1968 © 

Federal agency Basic Applied Total Basic Applied Total 
~ research research research research research research 

Department of Defense_____.--............ $17,334 $69,293 $86,627 $17,247 $71,254 $88,501 
Atomic Energy Commission____..-_-.-.---. 11,623 18,674 25,297 12,179 14,022 26,201 
National Aeronautics and Space Administra- 

tion__...----- eee. = «13,372 5,324 18,696 14,048 7,623 21,671 
Bureau of Mines_.__._____-.--.------ ele 6,660 6,660 _______ 6,099 6,099 
National Science Foundation____.___________ 2,565 ._.___L 2,565 2,619 _______ 2,619 
Department of Agriculture________.________ 349 1,772 2,121 371 1,660 2,031 
Department of Commerce. __________.____._ 756 895 1,651 760 942 1,702 
Other___.-.2-2-2 ek 1,287 484 1,771 1,109’ 1,090 2,199 

Total_.-_-.-----.------------------ 47,286 98,102 145,888 48,333 102,690 151,023 
———— eee 

e Estimated. 

Source: National Science Foundation. Federal Funds for Research, Development, and other Scientific 
Activities. NSF 67-19, v. 16, August 1967, pp. 136, 137, 145, 153, 154, 165, 176, 177. 

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

(Thousands) . ee 

Fiscal year Applied Basic Development Total 
research research 

——— eee 

1964... eee. = $18,905 $4,138 $2,550 $25,598 
1965____-.-2 ek 19, 733 4,355 3,118 27,206 
1966____-__--- ee 20,836 4,636 3,390 28 , 862 
1967. __.--_ ee 23,148 4,841 4,423 32,412 
1968 ¢__ le 24,356 4,945 — 5,175 34,476 

ee 

e Estimate. 

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

(Thousands) 
—_——— eee 

Fiscal year 
eee 

1966 1967 1968 e 
eee 

Engineering sciences_______._...____________._._____. $16,594 $19, 043 $20,147 
Physical sciences______.__...__-_._.-________.______. 8,011 6,864 7,065 
Mathematical sciences_________.__.__________._______ 867 597 597 
Environmental sciences !1________.._____..____________ ____..._. 1,485 1,491 

a 
Total research________-_-__-___-____.. $25,472 $27,989 $29 , 300 

SEE 

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

ee 

Acquisition cost Market value 1 
nt 

Total inventories: 
National stockpile________._._..-._-______._______. $4, 388,825,700 $4, 534, 725,700 
Supplemental stoekpile_.___..__..._._____________- 1,449, 253, 200 1,416 , 223,200 
Defense Production Act________________._________. 1,009, 466,200 599 , 668, 400 
Commodity Credit Corporation._______._.__.______ 11, 067,300 14,182,700 

Total on hand.._________._____._.___...------- 6, 858, 612, 400 6,564,800,000 
On order____-.-.--__ ~~ ee 13, 843, 400 14,144,000 
Inventories within objective: 

Total on hand_____________ 2 3,100, 420,800 3,183, 703,300 
Inventories excess to objectives: 

Total on hand__.._._- 2 ee 3,758,191, 600 3,381,096, 700 
eee 

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

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

ne 

Sales commitments 
Commodity —_— 

| Quantity Sales value 

National and supplemental! stockpile inventories: 
Aluminum... 22.222. _-short tons. 36,806 $18, 072,383 
Antimony. ____-___- eee eee doe 78 48,495 
Asbestos, amosite_....------- =~ eee dole 350 60, 600 
Asbestos, crocidolite_.._-__-_._._-_--.-_____---_-_--_-.-_-___do____ 150 28, 500 
Bauxite, refractory_._............-._.-.-_-.-_long calcined tons__ 48,500 1,988,825 
Bauxite, refractory__......._.-..__....-._...-_.- -long dry tons__ 16,597 700,508 
Bismuth...._.....-.---..-.-.-------.---__------_--___-_pounds_-_ 64,500 258,075 © 
Cadmium.___._._-.____-_.-.- 2-2 eee doe 825,646 2,052,345 
Chromium, metallurgical__._._..........._...__._-short dry tons__ 591,744 13,868,261 
Colemanite__.._....-..-._.-_..-.-.-.-.__..-.__. long dry tons_- 67,506 624,893 
Copper____.__..-___-.--- eee -_-__short tons_- 150, 000 114,890, 834 
Diamond stones, industrial______.__._-....-____.-__-___-___-carets_- 80,350 285,952 
Fluorspar____..._....-..-.-------.-----.--_.----short dry tons__ 15,642 - 489,594 — 
Graphite, Malagasy__.....___.....__-___________._-_-short tons_-_ “215 1 (— 4,993) 
Graphite, other than Ceylon and Malagasy___.__..._____..--do.___ -246 34,522 
Lead___...- 22 eee eee de 16,725 4,740, 780 
Magnesium__._.____......-_._- ee eee do__ ee 2,456 1,504,145 
Manganese, metallurgical. _._...._._.....__..-__--short dry tons__ 387, 764 10,272,879 
Mica. _.-._-.--------------------------- pounds__ 18, 696 15,291 
Molybdenum. _______.__-- 2 eee eee -_-do__.- 2,886, 607 3,870,978 
Nickel. _.._._.-.-----.-.--.---.---------------_-----.----do_._. 18, 600,283 2 22,981,265 
Platinum group metals: 

Rhodium___.___._..-.----.-..._-.-__-__..__.._troy ounces_-_ 173 36,407 
Rutheinum____.___.-.._.-___-_--._-_-_----_-___-____._-do.___ 1,700 66,109 

Quartz crystals_..___...-.-.-.-----_-_-----_----___-.____pounds-__ 130,220 739 , 597 
Rare earths..._.__._..-.....---.-.-.--_--_-__-_---short dry tons__ 319 131,446 
Tale... 2 eee ----_----------_short tons_- 10 1,600 
Tin... eee -_--__----long tons_- 6,139 21,202,568 
Zine. _~._-_---.--.--___--___-_-___..-.------.-------_--short tons__ 26,957 37,782,615 

Total... ee eee ee eee eee eee ee eee eee 226, 734,474 

Defense Production Act (DPA) inventory: 
Aluminum. __ 2-2 eee ___-___-_short tons_- 8,946 4,662,306 
Asbestos, chrysotile. .____......__.--.-.-_--__-__-.-_-_._..-do__.- 220 36,339 
Cobalt_____.....-.---.-- 2-2 eee ee -_-pounds_- 6,031,978 10,131,819 
Columbium______..__._-.- 2-2-2 edo 553,841 4,141,156 
Manganese, metallurgical. ___.............._.___--short dry tons_- 28 , 887 524,072 
Nickel___.-........---------.----- eee --pounds. eee 903,150 
Titanium________________.__________________________short tons_- 607 1,280,887 
Tungsten_..............._..__._...__._pounds-tungsten content_- 6,444, 590 15,870,301 

Total... eee eee eee eee eee eee 37, 550, 030 
Federal Property Act Inventory: 

Mercury_______-_---__-__-_--- eee --flasks_ 7,108 3,485,135 

Other: 
Mercury_._________.--_-___--___---- eee ee-- 0_- 8,036 4,019, 632 
Silver 4... 22222222 Lee _____(fime) troy ounces... --_---_----- 21,510,666 | 

Total___._-2- eee eee eee eee eee eee eee 25,530,298 

Grand total__..___.___._____ eee eee eee eee Lee 293, 299 , 937 

1 Includes credit adjustment for prior period. 
2 Includes $3,645,181 which represents a price increase between date previous sales committed and delivered. 
3 Includes AID sales of 7,337 short tons at a value of $2,115,622. 
4 Represents that portion of the total proceeds in excess of the U.S. monetary value based on $1.2929 per 

ounce; 43,151,860 ounces of silver were sold at an average price of $1.7913. 

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

(1963 = 100) 

Canadaand __— Latin Asia: Non- 
= the United America2 East and Europe’ Communist 

States Southeast 3 world 5 

Extractive industries: 
Metals: So. 

1964__.2 2 eee ee 106 105 103 106 ' 107 
1965__.2--- 2 eee 111 108 111 108 111 
1966__.._ eek 117 115 113 104 +114 
1967: 

First quarter......._._______-- 112 NA 112 .100 110 
Second quarter___._..._.__.--.- 127 NA 120... 107 120 

; Third quarter._-.__...__ 2 2. 110 | NA 119 99 114 
Fourth quarter_..__....______. 97 NA 120 114 115 

C ' Annual average... --.--___-- 112 NA 118 | 105 115 
oal: 7 

1964... 106 106 97 100 101 
1965_.-2 2 ee 111 96 100 96 100 
1966__._._. 2.2 eee 114 106 103 90 97 , 
1967: 

First quarter........---.-_---- 114 NA 105 88 96 
Second quarter__..._...___-._. 117 NA 103 85 95 
Third quarter_____....-___-_-- 111 NA 97 76 | 87 

: Fourth quarter._........-.-_-- 116 NA 99 87 95 
Annual average. __..-_..--_- 115 NA 102 84 93 

Crude oil and natural gas: . . 
1964.20 ee 102 105 117 110 106 
1965... eee 105 106 127 120 111 

, 1966__. 2.2 ee 111 . 105 : 136° 127 a 119 

1967: Lo oo os 
First quarter..._.....-..-.---- 4115 NA - 157 127 126 
Second quarter_..:......-.---- 112 NA 152 136 120 

... Third quarter.._.....-.2-.---- 119 NA. . 166 137 .127 
Fourth quarter..__._..-.-..-... 119 NA 165 147 | 128 

. Annual average___..-.._---- 119 NA 160 137 125 
Total extractives: - , ; 

, 1964__.2 2 eee 104. 109 * 109 104 - 105 
1965__22 eee 107 115. 116 - 103 109 
1966... 2. 113 120 122 101 114 
1967: 

First quarter............-_---- 114 NA 133 99 116 
Second quarter__..........-.-- 116 NA 136 101 116 
Third quarter. ___.....--._.--- 119 NA 138 94 117 
Fourth quarter__.._.._-_.----- 116 NA 139 104 120 

Annual average___-_-...---- 116 NA 136 100 117 
Manufacturing industries: . os 

Base metals: . 
* 1964 2-22 02 ee 114 112 118 112 114 

1965____ ee 121 116 121 118 120 
1966_____ 126 126 137 117 124 
1967: 

First quarter___..._.-.-__--_-- 121 NA 157 119 125 
Second quarter__...___._...--- 119 NA 164 121 126 
Third quarter___.__.._..-_-_-- 111 NA 170 112 120 

. Fourth quarter___.._._-.---_-_- 120 NA 175 124 129 
. Annual average_____._-___-__-_ 118 NA 166 119 125 

Nonmetallic mineral products: 
1964_______ ee 107 110 113 113 111 
1965____.._-.- 2. ee 114 115 119 115 115 
1966_________-__-___- eee 120 123 128 119 121 
1967: 

First quarter____.-...-.--.---- 107 NA 136 106 110 
Second quarter_.__..---.------ 119 NA 145 127 125 
Third quarter_____........---- 125 NA 147 124 128 
Fourth quarter.__._.-....---- 121 NA 156 124 127 

Annual average__.__.___-_-- 118 NA 146 120 123 
Chemicals, petroleum and coal products: 6 

1964_____ ee 107 106 112 113 109 
1965_______- eee 115 112 122 123 118 
1966_____-- 2 eee 127 120 136 135 130 
1967: 

First quarter__......-._..----- 130 NA 148 143 135 
Second quarter__.___-..-._-.-- 133 NA 151 145 139 
Third quarter_______-_____- --- 133 ' NA 156 139 137 
Fourth quarter______-.._.--_-- 137 NA 169 152 144 

Annual average___-_..._---- 133 NA 156 145 139 

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

(1963 = 100) 

reer errr eeeeee reece neers a i a 8 eS, 

Canadaand Latin Asia: . Non- 
. the United America? Eastand Europe* Communist 

States Southeast 3 world 5 

re ease ethene pment 

Manufacturing industries—C ontinued 
Total manufacturing: 7 

1964-222 eee 107 109 113 107 108 
1965. -_2 22 ee 116 116 119 112 115 
beeen non ana a nner ncns en nnn 127 121 132 1146 ~=—-—i(is«d1888d 

First quarter._..._......_.-__- 127. —. NA 144 115 124 
Second quarter__________._____ 128 NA 147 120 127 
Third quarter______._________-_ 126 NA 152 110: 123 
Fourth quarter_-______..__.___ 131 NA 160 125 131 
Annual average______________-_ 128 NA 151 118 126 

Overall industrial production: 8 
1964__. 222 ee 107 - 109 113 107 — iy 108 
1965__- 2 116 115 119 112 115 
1966___.. 222 eee 126 120 131 116 123 
1967: - 

First quarter__......_......-.-- 126 NA 144 116.- 124 
Second quarter.__-.-......____- 128. NA 146 119 126 
Third quarter_____...__.__._-- 126 NA 151 409. 122 
Fourth quarter__..___....._._- 130 NA 158 125. 131 

Annual average____._______- 127 NA 150 117 126 
en en esse ge tee 

NA Not available. - 
1 Excludes a number of countries of the Middle East and Africa for which data are not available and for 

which no estimate has been made, as well as all Communist countries except Mongolia. 
2 Central and South America and the Caribbean Islands. . 
3 Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, Japan, South Korea, Malaysia 

(excluding Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Viet-Nam. . 
4 All of Europe except Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, 

U.S.S.R., and Yugoslavia. Oe . . 
; 6 Excludes European Communist countries listed in footnote 4, Asian Communist countries (mainland China, 

North Korea, and North Viet-Nam) and a number of Non-Communist countries in Africa and the Middle East 
as indicated in footnote 1. It should be noted that Mongolia, a Communist country is included. . 

6 Included in this table because of the importance of coal, petroleum, and their products in the mineral 
industry; these data, however, take into account elements of the chemical industry not considered as a part of 
the mineral industry elsewhere in this volume. . oe 

7 Aggregate of all manufacturing industries including food, beverages, tobacco, textiles, clothing, wood, wood 
products, paper, paper products, and metal products as well as the three mineral-based manufacturing sectors 
detailed above. . 

§ Includes all extractives and manufacturing sectors, as well as the electric power and manufactured gas 
_ industries; excludes the construction industries. 

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



Table 62.—Comparisons of world and United States production and U.S. imports of principal minerals and mineral fuels in 1967 
ee LL EC CT CC rf iP SY 

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

(thousand percentage of (percentage andimports and imports 
Mineral short tons world of world (percentage (percentage 

unless otherwise production production) of world of world 
stated) P production production 

1967) 1966) © 
a 

a 

Mineral energy resources: 
Crude petroleum__.._______._-..--__.-__._.__-..-_____.._ _.thousand barrels. _ 12,889,705 25 q 32 83 
Natural gas.__-._.--------------------------------------million cubic feet__ NA NA NA NA NA 
Bituminous and lignite..._._.__......------- 2 eee eee 8,002,581 18 (4) 18 18 
Anthracite.......___......-.-._---_.---------- oe eee ee ee eee 205,857 6 Lene 6 6 a 

Nonmetals: . . . < 
Asbestos_-_...---.----------- eee eee eee ee eee eee NA NA NA NA 25 md 
Cement ?___..____-_-------------------.-------.-.---__.--thousand barrels__ 2,686, 749 14 —Y 414 14 by 
Diamond..__._...__--._----------.----_._-_._-_-_.-_/_--_--thousand carets__ 42 ,388 wan neee eee 50 50. 55 = 
Feldspar_____.-_---_.-----------------.--------._------thousand long tons__ 1,598 39 () 39 34 ° 
Fluorspar.-.._.-.---.----------------- ee eee eee 2,365 13 39 52 36 hy 
Gypsum. _--_.-_-_.---------- eee eee ee eee 22 ,084 42 21 63 30 
Mica (including scrap)_--_..._-_-_-....._.._.._.._._-._.--thousand pounds__ -_NA NA NA NA 73 a 
Nitrogen, agricultural 23... ee 81,700 81 5 36 38 By 
Phosphate rock_______._-..-..-.----....-_.....-.-_--_.-__thousand long tons__ 86 , 969 46 (4) 46 45 Potash (K20) equivalent)._.___..__.__.._--0--------- seen ne eee e 16,861 20 17 37 36 < 
Salt 2.2222 eee eee eee eee _ 111,304 35 3 38 35 iA 
Sulfur, elemental__-_-___.__-_----..-..--.------._-.-_..._thousand long tons__ 17,247 47 8 57 59 ts 

Metallic ores and concentrates: ps] 
Bauxite_._-..__-_-----..-.-----------------------.---.--thousand long tons__ 43,612 4 27 31 34 > Chromite__-_..._....___.-_----------------- eee 5,111 Leelee 11 11 17 nm 
Copper (content of ore and concentrate).........---.--2----- eee eee eee eee 5, 436 17 (2) 17 24 - 
Iron ore_______-..-_----------------.------------------thousand long tons_. 618 ,152 18 q 21 21 go 
Lead (content or ore and concentrate).____....____.2--_--__--_____-i-_____ Lee 3,133 10 5 15 12 = 
Mercury-___.-------------------------.----.-.-_-thousand 76-pound flasks__ 242 10 10 20 20 mn 
Molybdenum (content of ore and concentrate) _.___..._._.____thousand pounds__ 125,363 71 (4) 71 72 | 
Nickel (content of ore and concentrate)_..__________-____-___________._______<. A53 3 32 35 35 a 
Platinum group (Pt, pd, ete.)_.--.______......--.---_._thousand troy ounces_.- 3,154 (4) 39 41 46 ty 
Silver_......--.------- eee eee do 261,600 12 (2) 33 40 ~ 
Titanium concentrates: 

Ilmenite 4_...___-.------ eee ee 2,960 32 7 39 40 
Rutile 4__....-. 22-22 eee eee 318 WwW 53 53 54 

Tungsten concentrate (60 percent tungsten dioxide)____._.._...__.__short tons... 61 , 862 14 1 15 17 
Zine (content of ore and concentrate)______.____-__________.__..___._._______. 5,175 10 8 18 19 

Metals, smelter basis: 
Aluminum_.-....-------- 2-2 eee 8,285 389 6 46 48 
Copper._..._.---------- eee eee eee 5,848 14 10. . 25 . 30 
TrOn, Pig. =~ 2 22 ee ee nn ee ee NA NA NA NA 25 
Lead_____.__ = ene ee ee ee eee nnn eee eee eee eee ene eecenen 3,068 12 12 24 24 
Magnesium........0.-----------2--- 222 220e0e---22----2--------short tons... 202 ,608 48 5 58 _ 46 
Steel ingots and castings__ .........--..-----------0e0-- 2-2 2-n- ee eeeenccewee 688, 435 24 2 26 58 

Bee footnotes at end of table. Gr 

©



Table 62.—Comparisons of world and United States production and U.S. imports of principal minerals and mineral fuels in 1967—Continued 2 

ei een A 
ee _ _ 

. Total U.S. Total U.S 

World production U.S. production U.S. imports production production 
(thousand percentage of (percentage and imports and imports 

Mineral short tons world of world (percentage (percentage 
unless otherwise production production) of world of world 

stated) P production production 
1967) 1966) 

Metals, smelter basis—Continued | . . 

Tin_._......-.------------------------- +--+ ---- thousand long tons--. 219,135 (3) (1) Q) (1) 

Uranium oxide (U303) 4..__-..----------------------------------short tons-_- 17 , 458 48 q 55 61 

Zine______ een ee eee ee en nn nn enn nnn en ene nee 4,233 17 5 22 28 

a ee UTED nIIIIIIE nsEnSIEEEEIISSESSIESEISSEEER 

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

1 Less than 4% unit. 
2 Including Puerto Rico. 2 

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

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

ta 
Table 63.—Value of world trade in major mineral commodities ! by region 2 and major commodity group ” 

(Million dollars) Be 

nnn ee eta EEE SAIS Eat SSSSSENSSSSSSS SS ae 2 

Mineral commodtities All commodities % 
ec ee cn A LE (A A GS A © 

Area and country ? Exports Imports A 

Metal ores Metals. Mineral Total Metal ores Metals Mineral Total Exports Imports © 

| and scrap fuels a and scrap fuels | 

™ a 
ae 

« 

1968 total_.._._...--_.--.-.----------------------- 3,640 12 ,060 15,700 31,400 3,640 12 ,060 15, 700 31,400 153 , 860 153 , 860 

1964 total.___.________--_---- eu uuuuu------------ «= 4, 860 14,270 17,010 35,640 4,360 14,270 17,010 35,640 172 ,160 172,160 

1965 total_..____.-.-_..-_-.---------.------------ 4,580 16,390 17,920 38 ,890 4,580 16,390 17,920 88 , 890 186 ,390 186 ,390 

1966: OS | 7 
Northern North America: 

United States__.____.__.---------.--------- 420 1,160 980 2,560 1,010 2,910 . 2,280 6,150 30,000 24,580 

Canada______-.__------------------------ 870 1,155 460 2,485 145 490 640 1,275 9,550 9,070 

Total 3_._-__--_----_.-.---.--.------------ 1,290 2,315 1,440 5,045 1,155 3,400 2,870. 7,425 39 ,550 83,650 

Latin America______._---.------.------------- 760 921 2,700 4,381 52 785 670 1,507. 11,660 10,410 

Europe: . a 
Non-Communist: 

EEC__.-.__--.---------------- eee 510 5,800 2,250 8,560 1,450 5,130 5,150 11,7380 52,630 51,020 

EFTA..___---------.---------------- 340 2,430 540 3,310 650 *2,690 2,970 6,310 27,990 30,930 

Other 3_______..---_-.-..--------~----- 70 | 300 80 450 ~ 90 840 760 | 1,690 5,680 _ 9,690



Subtotal. _.-...--.----.------------ 920 8,530 2,870 12,820 2,190 8,660 8,880 19 , 730 86,300 91,640 
Communist__........--------------------- 455 2,130 2,300 4,885 500 1,835 1,280 3,615 20,910 19,650 

Total 3_-_.____._.____----- eee eee 1,375 10,660 5,170 17,205 — 2,690 10,495 10,160 23 ,345 107,210 111,290 

Africa: - —_ ne 
Republic of South Africa__...__----_------- (4) (4) 54 5 54 6 134 130 270 1,680 2,250 
Other__._____--_--.---------_--.--------- 395 61,030 1,980 53,405 3 434 485 922 8,380 8,150 

Total 3.._____..__._-------------------- 5 395 51,030 2,034 53,459 9 568 615 1,192 10,060 10, 400 
Near East______..---------------------------- (4) (4) 5,960 5 5,960 1 335 375 711 7,130 5,050 

South Asia and Far East: - - —_ a 
Japan__..._.--..----.-------------------- (4) 1,410 32 51,442 850 460 1,460 | 2,770 9,780 8,080 . 
Other non-Communist_-___.....-.--------- 415 421 650 1,486 53 910 970 1,933 9,750 14,220 

Subtotal_______.___---.-.-------------- 5415 1,831 682 52,928 903 1,370 2,430 4,703 19,5380 22,300 a 
Communist__.....-.-_-------------------- (4) 145 29 5174 3 291 57 351 2,220 2,300 < 

Total_____.___---_.--.----------------- 5 415 1,976 711 53,102 906 1,661 2,487 5,054 21,750 24,600 z 
Australia and New Zealand_________------------ (4) 280 115 5 395 4 188 295 487 4,140 3,780 
Rest of world__._____.-.-_-------------------- 265 ______-- 920 1,185 6 117 940 1,063 1,990 2,950 O 
Not reported 3_____._.....------------_------- 340 878 __..__-e 718 17 11 638 666 ________- 1,350 e) 

a a a ee ee A NE i SN SS et Ky 

Grand total, 1966__.._._____-------.-------- 4,840 17,560 19 ,050 41,450 4,840 17,560 19 ,050 41,450 2038 , 480 203 , 480 a 

1 Commodities included are as follows: SITC (Standard International Trade Classification) categories: 1) Division 28—Metal ores and scrap; Section 3—Mineral Fuels, 5 
lubricants and related materials; Division 67—Iron and steel; Division 68—Nonferrous metals. Zz 

2 Regional groupings generally conform to United Nations practice; modifications and special aspects of classification scheme are as follows: 1) Latin America includes Bi 
Mexico, Central America and South America, but excludes Caribbean islands; 2) EEC consists of Belgium, France, West Germany, Italy, Luxembourg and The Netherlands; > 
8) EFTA consists of Austria, Denmark, Norway, Portugal, Sweden, Switzerland and the United Kingdom; 4) Other non-Communist Europe consists of Finland, Greece, Ice- < 
land, Ireland and Spain as well as Yugoslavia (a Communist country) and Turkey (a Near-Eastern country); 5) Communist Europe includes Albania, Bulgaria, bal 
Czechoslovakia, Hungary, Poland, Rumania and the U.S.S.R.;6) Other Africa corresponds to the United Nations category “Developing Africa”; 7) Near East corre- 2 
sponds to the United Nations category ‘‘Western Asia’; 8) Other non-Communist South Asia and Far East corresponds to the United Nations category “Other developing oO 
Asia’; 9) Communist Far East consists of China (Mainland), North Korea, Mongolia and North Viet-Nam; 10) Rest of world is taken directly from source and reportedly con- G 
sists mainly of Caribbean and Pacific islands; 11) Not reported is derived by subtracting all listed figures from reported totals. 4 

3 Data not reported in source, but derived from data therein. rg 
4 Not listed separately, presumably included under “‘Not reported.” rH 
5 Partial total, exclusions indicated by footnotes 4 and 6 applied to detail. a 
6 Nonferrous metals only; iron and steel presumably included under “Not reported.” 

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

(Million dollars) 

| Destinations 2 

Sources ? Northern North America Non-Communist Europe 
—— Latin 2 ___—_— —_ —— ——__—_—_ —_———Communist Near 

United Canada Total? America EEC EFTA Other 3 Total Europe’ East 
States 

Northern North America: 
United States___._._...2 2222 eee eee eee. ©) lCKX 619 619 378 573 203 70 846 6 28 
Canada____._______- eee eee) 1, 565 xX 1,565 49 145 517 20 682 3 3 

Total 3_....0 2 eee eee eee eee, 565 619 2,184 427 718 720 90 1,528 9 31 
Latin America___._._.__-_-. 222-2 eee 1,622 231 1,853 343 560 509 63 1,132 45 2 5 

Europe: EE oO 7 7 i OO | 
Non-Communist: Es) 

EEC_...0 eee 628 68 696 194 4,395 1,588 442 6,425 222 169 > 
EFTA.___ 2 eee eee eee 320 12 392 12 1,065 928 257 2,250 168 67 DF 

Other 3____-_____ 2 eee 34 1 35 5 180 94 21 295 75 5 7 

Subtotal... eee 982 139 41,121 271 5,640 2,610 720 8,970 465 241 a 
Communist._______ .-.-. 222 43 8 51 158 491 A417 366 1,274 2,910 46 bd 

eS ES ES ES SS ES SE ES EE SS ES SS AS TE ES ES SE ES SE SE ST td 

Total 3__.__- ee eee eee.) =) 1,025 147 1,172 429 6,131 3,027 1,086 10 ,244 3,375 287 S 

Africa: OO 7 i a a nw 
Republic of South Africa '__-.- eee ) | 3 1 1 § _---.--- ----- — 
Other 6... 2 eee eee 169 30 199 28 2,020 727 108 2,855 32 5 © 

a 2 
Total 37___ 12 eee 170 30 200 28 2,023 728 109 2,860 32 5 

Near Hast 5____-__.. eee eee eee 270 90 360 105 1,780 950 260 2,990 _...---- 330 

South Asia and Far East: OO a —_ BO 
Japan §___ eee 606 35 641 94 45 13 18 76 41 34 
Other non-Communist_____.__-_..-. 22-2 eee 183 12 195 11 148 51 15 214 33 12 

Subtotal 3 9.0 ee eee 789 AT 836 105 193 - 64 33 290 74 . 46 
Communist Far East §_________.-.-2 eee eee eee eee 2 18 4 1 23 51 __L_e 

Total 310.9) eee 789 47 836 107 211 68 34 313 125 46 
Australia and New Zealand §____________--_____________- 43 4 47 2 30 58 7 95 | 
Rest of world U____. ee eee eee eee 520 110 630 61 88 159 22 269 _______- 8 
Not reported 3__________ oo eee eee 146 _______. 146 15 189 91 19 299 28 q 

Grand total 12__.0 2-2 eee. Lee) = 6, 150 41,275 47,425 1,507 11,730 6,310 1,690 19 , 730 3,615 711



Table 64.—Direction of trade in major mineral commodities ! in 1966—Continued 

a 

Destinations 2 

South Asia and non- 
Africa Communist Far East 

Sources 2 ee — _———— Com- Australia Rest Not Grand 

Republic munist and of reported 3 total 
of Other Total 3 Japan Other Total 3 Far New world 

South East Zealand 
Africa 

a 
roo” 

Northern North America: 
od 

United States......___..-..--------------------- 21 52 73 366 197 563 ______- 26 27 ___.-- 42,560 ey 

Canada____...____-------------- eee eee 16 4 20 118 22 135 1 17 4 6 2,485 
a Ic 

Total 3__._._-.____.____--_..------------------ 37 56 93 479 219 698 1 43 31 6 45,045 = 

Latin America.______--_.___-_----_-------------------- 1 4 5 210 13 223 9 3 760 6 4,381 O 

E . eee eee eee eS ——————eoeoeee eo eee eee ————————————————— hy 

urope: 
Non-Communist: 

. a 

EEC. _.-_-_....----------------------------- 23 269 292 26 145 171 101 8 29 253 8,560 by 

EFTA________-__-------- +--+ 42 68 110 34 85 119 30 63 34 5 3,310 

Other 8___.__._____-__-_----------------------) ----- 10 10 5 17 220 Lee eee eee eee eee 3 450 = 

Subtotal__...........-------------------- 464 347 4411 65 247 312 131 71 63 4264 12 ,320 2 

Communist._._.....---------------------------- 0 ----- 70 70 166 90 256 98 ___.... -.----- 27 4,885 bg 
a I RR > 

Total 3____._______._.----_------------------- 64 417 481 231 337 568 224 71 63 291 17,205 mH 

Africa: 
Z 

Republic of South Africa §.............-..-------. XX 26 26 2 1 Bee eee eee eee 19 54 OD 
Other ¢_.-. 882 eee eee eee nee eee eeee--- 56 87 148 108 5 118 3 1 3 63 8,445 GF 

ee ne a SE ES EE SS AT SY eer ee ep a ng en a a ES EE ET SS LE SS OO pj 

Total §7__..2... 2-2-2 ---- 56 113 169 110 6 116 . 3 1 3 82 3,499 bg 

Near East 5.....___.-__.-----.---------------------- 92 220 312 990 395 1,885 _____-- 185 60 233 5 , 960 = 
er ee ee eee SS SSS SSS SSeS Se mM 

South Asia and Far East: 
Japan 8__________..------------.~.-------------- 8 30 38 xx 367 367 113 39 5 _uuL--- 41,442 

Other non-Communist-..._-.-------------------- 2 14 16 417 457 874 ______- 83 48  __.__.- 1,486 

Subtotal 3 9.2.22 eee --- 10 44 54 A417 824 1,241 118 122 53 __----- 42,928 

Communist Far Fast §_____.__._._--.-_--------+--- ----- 8 8 55 36 91 NA ____.-_ -------) ------- 4174 

Total §0.... __________---------------------- ‘10 52 62 472 860 1,332 113 122 53 __-_--- 3,102 

Australia and New Zealand §___..._....-...-.-------- 2 2 4 94 61 155 2 62 21 6 395 

Reat of world !!____.._----.-----042--4- +2 - 22 eee e=- 3 20 23 48 29 U1 nencues 3 76 43 1,185 

Not reported *.. =. ewe een eens 5 38 43 186 18 Sr 4678 

Grand total 2... ee eee eee ean He 270 922 1,192 2,770 1,988 4,708 4351 4487 41,068 4 666 4] ,460 
a 

620



Table 64 footnotes e 

NA Not available. XX Not applicable. 
1 Commodities included are detailed in footnote 1, table 68. 
2 Regional groupings are defined in footnote 2, table 63. 
3 Data not reported in source, but derived from data therein. 
4 Detail adds to slightly more than reported total apparently because of rounding. . 
5 Value of mineral fuel exports only; value of: 1) metal ores and scrap, 2) iron and steel, and 3) nonferrous metals presumably included under ‘“‘Not reported’’ 
6 Value of: 1) mineral fuels, 2) metal ores and scrap, and 3) nonferrous metals; value of iron and steel presumably included under ‘‘Not reported.”’ 
7 Total incomplete; see footnotes 4 and 5 on Republic of South Africa and Other Africa, respectively. 
8 Value of: 1) mineral fuels, 2) iron and steel, and 3) nonferrous metals; value of metal ores and scrap presumably included under ‘‘Not reported.” 
® Total incomplete; see footnote 7 on Japan. 
10 Total incomplete; see footnote 7 on Japan and Communist Far East. . 
11 Value of: 1) iron and steel, and 2) nonferrous metals; vailue-of:.1):.metal ores and scrap, and 2) mineral fuels presumably included under ‘‘Not reported.” 
12 Total as reported in source. 
Sources: United Nations. Monthly Bulletin of Statistics. March 1968, pp. xxiv-xxv, and May 1968, pp. xxv—xxvi and xxviii—xxxiii. 
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Table 65.—Estimated world | consumption of major nonferrous metals 
wo 

Metal 1963 1964 1965 1966 1967 

ee ep 

Aluminum 2._____..._...--thousand metric tons.. 5,319 5, 834 6,496 r 7,044 7,333 
Copper 3________.-...--------------------do___. 5, 401 r 5,921 r6,121 6,442 6,072 
Lead ¢____-__---_ eee ----.--do___. 2,658 2,783 2,794 72,946 3,029 
Tin 5.__________.___.___.._-thousand long tons-- 162 © 168 F165 © 166 166 
Zinc 6______._.___..._---_.-thousand metric tons... 3,466 3,864 3,995 4,056 3,983 

a 

® Revised. 
1In general, major consuming countries only have been included; sum of consumption by excluding minor 

consumers may be significant; data included for Communist countries (excluding Yugoslavia) are listed as 
conjectural in source. . 

2 Partial, according to source, but apparently includes secondary metal. 
3 Primary and secondary refined. 
4 Chiefly primary, may include some secondary. 
8 Primary only. As reported by the International Tin Council. Non-Communist countries excluded except 

for Yugoslavia. . 
6 Primary and secondary slab. 
Source: Yearbook of the American Bureau of Metal Statistics (Forty-Seventh Annual! Issue for the year 

1967) New York, 1968, 148 pp. 

Table 66.—Indexes of ocean freight rates 

(1963-100) 
ec 

London Trip charter 
tanker  —————_—_—_————_——— 
brokers West Germany Nether- Norway 
panel 9 ——————__—_—"__ lands_—_§_ -———-——--_-_-_____- 

Dry cargo Tankers (general) Dry cargo Tankers} 

er ee mgr it gc Unc gD RS SS SS SSS 

1964______ eee 93 101 90 114 100 92 
1965___.......-.-.---------.-- 90 110 90 114 112 90 
1966____......-.-..._-..------ 89 100 84 100 97 84 
1967: 2 

First quarter.....-.-.------ NA 91 . 66 183 92 67 
Second quarter........----- NA 102 181 1 82 101 198 
Third quarter._._......----- NA 111 246 NA 116 260 
Fourth quarter_.......----- NA 117 152 NA 114 146 

Annual average... .------ 78 102 154 NA 104 155 

Trip charter, United Kingdom Time charter 

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

(dry cargo) 

1964__. oe 103 96 103 112 112 114 
1965___ 2 eee 116 105 120 136 126 128 
1966____.___..-.----..-------- 104 88 94 128 113 126 
1967: 2 

First quarter__.....-_----.-- 97 80 72 146 102 113 
Second quarter__..._.------ 104 92 NA 3 244 103 116 
Third quarter_____.-..----- 115 116 4120 4242 131 140 
Fourth quarter._._...----.-- 134 111 NA 239 126 132 

Annual average. ___.----- 111 95 85 186 113 124 
i 

NA Not available. . 

1 Actual quarterly average. 
2 Except as noted, quarterly figures are those for the last month in the quarter. 
8 June not available, July used instead. 
4 September not available, October used instead.
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Table 67.—Mineral commodity export price indexes ! 

| _ (1963 = 100) 
SL SSS ST srr ssh spr Vc Ssnesnuthngeen> 

. Year and quarter Metal ores Fuels Total 
a 

1964____.-_- eee 108 100 102 
1965__-_--2 2 eee eee 114 101 104 
1966 ?__._ 2-2 eee eee 115 101 104 
1967: 

January to March.___._.___-.-__.-_-_-__ ee 108 101 103 
April to June__._._ 2 107 100 102 
July to September... 2 0 eel. «108 ~ 401 102 
October to December___-___.__.___ =e 111 101 103 

Annual average. --_______----.------------- +--+ +e 109 101 103 
eee 

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

Table 68.—Analysis of export price indexes ! 

(1963 = 100) 
EC TES rie shennan erernsnreenenennespenesrenesne 

Developed areas Less-developed areas 
Year and quarter FO 

Total Nonferrous Total Nonferrous 
7 Minerals base metals minerals base metals 

ee 

1964___.__- eee 105 116 102 124 
1965___.---- eee 106 129 103 146 
1966___.-__ 2 eee 107 144 103 177 
1967: 

January to March___________..._.__- 20 ee 105 138 102 162 
April to June.________- ee. 103 1380 102 146 
July to September________.___-_-. 104 131 102 148 
October to December______._.____..._-______ ee 106 143 102 168 

Annual average_____._._--___ ee 105 135 102 156 
. . 

1 United Nations. Monthly Bulletin of Statistics. June 1968, special table C III, p. xvii. oe



/ Technologic Trends 

in the Mineral Industries 

(Metals and Nonmetals 

Except Fuels) 

| | By John L. Morning? 

. Great strides have been made in min- _ restricted to soft formations and were 
ing practices, mining equipment, and replacing jet piercers and _ percussion 
mining technology in the past 20 years. machines in some applications. Shovels 
Mining equipment has greatly increased of 15 to 30 cubic yards were under de- 
in size and complexity to handle the velopment .as front-end loaders made a 
higher volume of materials necessary to move to replace smaller shovels and may 
relieve the ever-increasing demand for soon challenge large ones. Along with 
mineral products. With the advent of the the development of large shovels, haul- 
space age and the development of new age units with engines of 1,000 to 1,300 
technologies, such as sophisticated auto- horsepower, were under test.*> Worldwide 

mation, closed-circuit television, com- 

puters, and lasers, companies . have 1 Commodity specialist, Division of Mineral 
turned to these advanced technologies to Studies. . 

reduce costs. | Min. Cong. FV. 64, No. 2, February 1967, pp. 
In 1967, larger equipment was being ty Rebbins, R. J., and D. IL. Anderson. 

developed to do work more easily, faster, Machine-Bored Tunnel and Raises: Their Ap- 

and more economically Interest con-  pyications to Underground Miming. Min. ing. V. 
tinued in the use and development of i Fneineering, and) iung, Jouysl Minies 
mobile tunnel-boring and_ raise-boring 0, October 1967, pp. 75-80. 
machines. It has been predicted that in fee ene ne ee one at Safford Deposit. 
10 years, tunnel-borers will be used for V.. roe pie November 1987. Bp. 6667. ong. 

80 percent of all tunnels driven in the Jj, v.53, No. 2, February 1967, pp. 127—136. 

United States: oscar, Doulas J"Onen Pit Panners Face 
- Nuclear mining and bacterial leaching Se ee net we and oun J. V. 168, No. 

are new techniques that hold promise Dotson, Jacy C. Open-Pit Developments. Min. 

for future development of low-grade de- Eng a 3. NS 8 ee. Reining Be Gong. 

posits that cannot be mined by conven- J.,¥. G4. No 2, February, 8h po, eH ig8 
tional methods.‘ Mining Moves on Rubber. World Mining, v. 

In open-pit mining the evolution of * Sinchal, June 26, Some "Recent Developm ent 

sevtyed rotary drils were no longer rineeriog. We 8) Novi, March 1967, Bp 

67
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new mine developments and mine ex- waste material handled at metal and 
pansions continued at a high level.® nonmetal mines and quarries in the 

Paralleling the technological advance- United States decreased for the first 
ments in borehole drills and earthmoving — time since 1962, thereby ending a steady 
equipment, an even greater technologic 5-percent growth rate. Although the 
trend has occurred in the use of explo- quantity of material handled in 1967 
sives in the minerals industry since 1956." decreased from. that of 1966, it still 
The development of ammonium nitrate exceeded that handled in 1965. The 
and fuel oil as ? blasting agent has largest eres compared with vee 
proven economical to the mining in-_ occurred in crude copper ore, and re- 

dustry: parhewary Me eet maining: | sured from work stoppages in te eee 
otal material han in the minerals industry during the secon alf of the 

industry decreased for the first time since year. Other mineral products that 

eee principaly pecause Ol one copper showed a notable decrease in material 
strike in the second hali ot the year. handled were placer gold, iron ore ° . ° 3 3 

| Surface vo continued ‘ dominate the titanium concentrate, potassium _ salts, 
output o mn ty © he y ne im- sand and gravel, and crushed and broken 
Althe, + etal, over d © pas qj years. stone. Mineral products that indicated 

b ae . et . B ven, ic the trond a significant increase in material han- 
er durin e 5-year perio e tren . 

was toward higher output of ore for died were molybdenum, uranium, and 
. . phosphate rock. 

those in srerage value of principal min _ Reported material handled exceeded 
| ~ 100 million tons in eight States with two 

eral products and byproducts produced States essentially handling that amount 
continued to increase, although the inc” Florida replaced Arizona as the leading 
5 h 8 b yd P ' State in total material handled owing 
Average value of ‘byproducts fro . oe nctal to the combination of increased activity 

| . in the phosphate rock industry’ in 

“sad tonmeta mines decree trom Florida and. reduced output of coppe 
" ; “ ~ ore in Arizona. Increased output oc- 

able product continued to increase for curred in three States. Flori L New 
metal mines, indicating the constant de- 4,4,V; d Ohi hile a 
line in grade of ore mined exces 20 10, ware ourput was es- 

© gra Oe sentially unchanged in Michigan and 
Exploration. and development work P ivania. D d | 1 

significantly increased for the year, pri- ennsylvania. Vecreasee output, mostly 
3 ‘ : e 

marily because of the surge in uranium mn crude ore, was BP orted for Arizona, . ae vage California, Minnesota, New York, and 
activities. Rotary drilling was the most Utah 

popular method employed and accounted Copper and iron ore mines continued 
for 23 Percent of all exploration anc to head the list of leading metal mines 

“The hi eal data of industrial ex in total materials handled. The Ana- 
e historical da us - . . 

. : . conda Company at Twin Buttes, Ariz. 

plosives consumption, with emphasis on became the “Teader when development of 
explosives consumed by the minerals in- its open-pit copper mine was accelerated 
dustry, indicates the shifting pattern of 4). Poyt Lake. Minn open-pit ‘ron 

usage brought about by technological ore mine of Pickands Mather & Co be- | 
actvances. Tradivonally, tne jmerals ne came the leading producer in output of 
thet ea i d etal consumption of Ore: Phosphate rock producers continued 

e total indus . ae : 
to dominate the listing of leading non- 

explosives. With the development of the s § non 

low cost ammonium  nitrate-fuel oil 9 — 

(AN-FO) blasting agent, this explosive 6 Engineering and Mining Journal. Mine Ex- 

has captured an increasing share of the February 1968 pe Seaile - V. 169, No. 3, 
market 7 Garfield, A. M., and Vernonn O. Cook. 

. Modern CpensEit Blasting giractice, Eng. .and 
. in. J. V. , . 9, t 1967, : 

Materials Handled.—Total ore and = 117-122. ° eptember 1967, pp
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metal mines with the Kingston, Fla., value of byproducts in ore from metal 
facility of International Minerals & mines dropped to 32 cents per ton from 

| Chemical Co. holding first place. 37 cents per ton in 1966. The average 
value of byproducts in nonmetal ores, 

Comparison of Production From Surface sand and gravel excluded, also decreased, 
and Underground Mines.—Surface mines totaling 15 cents per ton compared with 
accounted for 83 percent of the metal 920 cents per ton in 1966. 
ore and 96 percent of the nonmetal 
material produced. In addition, surface Ratio of Ore to Marketable Product.— 
mines accounted for 96 percent of total The ratio of ore to marketable product 
material handled. During the past 5 for most metal mineral products was 
years the percentage of ore and material larger in 1967 than for 1963. This re- 
handled at metal and nonmetal mines flects the constant decline in grade of 
has remained relatively stable with only ore mined. The ratio of crude nonmetal 
a small trend indicated for increased materials to marketable products re- 
surface mining. - mained virtually unchanged from that of 

1963. Although the ratio varied for 
Magnitude of the Mining Industry— _ particular mineral commodities, the high 

During the past 5 years the number of tonnage materials, with the exception of 
metal and nonmetal mines, excluding phosphate rock, kept the ratio constant. 
sand and gravel plants, reporting crude - The trend of the increased ratio of ore 
ore production increased from 7,093 to to marketable products for metal mines 
8,284. Although the number of metal was outweighed by a more significant 
mines decreased from 1,449 to 1,372, trend in the ratio of total material 
nonmetal mines more than offset the loss handled to marketable product. Almost 
by increasing from 5,644 to 6,912. The without exception, this ratio increased 
largest increase was in the crushed and during the past 5 years for both metal 
broken stone category, reflecting in- and nonmetal mineral products. With 
creased activity in the construction in- the ever increasing demand for mineral 
dustry. The largest loss in number of commodities, the ratio can be expected 
mines was in the gold mining industry to further increase as lower grade de- 
where increasing costs forced closure of posits and deposits with increased 
many smaller operations. stripping ratios are developed. 

The number of mines that produced 
more than 10 million tons of crude ore Underground Mining Methods.—Under- 
decreased from 14 in 1966 to 12 in ground mining accounted for 6 percent 
1967. Two copper mines, two crushed of the total ore output in the United 

_. and broken stone mines, and one placer States and about 5 percent of the total 
operation fell from this category, while material handled. This compares with 7 
one iron ore mine and two phosphate percent of the ore output and over 5 
rock mines increased output to over 10 percent of the total material handled in 
million tons. 1963. Ore mined by open-stoping in- 

Although metal mines have decreased creased to nearly 78 percent of the 
in number since 1963, the number of total compared with an average of 75 
mines handling 100,000 tons to 1 million percent during the preceding 4 years. 
tons of crude ore increased from 169 to The percentage of ore mined by block 
290. Total number of mines producing caving decreased to 20 percent of the 

_ . over 1 million tons of crude ore more total (23 percent in 1966) owing to a 
than doubled in the 5-year period, in- 514-month work stoppage in the copper 

creasing to 405. . ; industry. All the bauxite, feldspar, trip- 
The average value of principal mineral oli, and wollastonite were mined by 

products and byproducts mined during  yatural supported open-stoping. Most of 
the past 5 years indicates a growth rat€ ibe molybdenum ore was produced by 
of about 1 percent per year. The ratio . 
of average value of metals and non- the block caving method. . . 
metals (including byproducts) recovered Colorado, Michigan, Missouri, and 
from underground operations to that of _ New Mexico were the leading States in 
surface operations, remained at 3.6. In underground mining. No _ underground 
1963, the ratio was 3.8. The average mining was reported in 10 States.
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_ Surface Mining.—Practically all mate- Total domestic industrial consumption 
rial at surface mines was handled me- of explosives varies with the domestic 
chanically. Multiple bench metal mines economy with notable decreased usage in 
accounted for most of the ore output of years of depressions or recessions. Prior 
copper, lode gold, iron ore, and nickel. to 1930, industrial consumption averaged 
Most of the nonmetal ore output was about 500 million pounds annually. In 
recovered from open-pit or single bench 1932, consumption decreased to a record — 
mines. The major mineral commodity low of 234 million pounds, while in 1956 
exceptions were, asbestos, boron minerals, consumption exceeded 1 billion pounds 

| diatomite, kyanite, and vermiculite, all for the first time. During the past ten 

multiple bench. years new consumption records have been 
Drilling and blasting were required, set each year, except for the off year of 

prior to loading, for most high-tonnage 1958. , : 

metal ores, whereas most high-tonnage Of the total industrial explosive con- 
nonmetal ores required little or no sumption, the minerals industry ac- 

blasting prior to loading. counted for 75 percent of usage in 1920; 
During the past 5 years, the relation- 75 percent in 1930; 73 percent in 1940; 

ship at surface mines between total ma- 78 percent in 1950; 77 percent in 1960; 
terial handled that required blasting and 69 percent in 1966. 

and material not requiring blasting has Granular black-blasting powder was the 
essentially remained unchanged, despite principal explosive used in coal mining 
numerous shifts in the ratio. for indi- early in the century, but after a record 
vidual commodities. high consumption in 1917—usage de- 

Exploration and Development.—The clined until today when consumption is 

reported footage for exploration and insignificant in the minerals industry. 
development of metal and nonmetal Pellet type black-blasting powder was 
mines increased 40 percent compared introduced in 1925 and gained accept- 
with 1966 levels and was the highest ance in coal mining, reaching a record 
‘total since 1961. All of the increase oc- high consumption in 1936. Historically 
curred at metal mines, whereas the total only small quantities have been used in 
footage for nonmetal mines decreased to the metal mining industry ; however, 
the lowest ever reported. Rotary drilling some acceptance was gained in quarrying 
increased from 41 percent in 1966 to 53 and nonmetal mining until 1941, after 
percent of the total in 1967, at the ex- which consumption steadily declined. 

pense of other methods reported. During Consumption of permissible type ex- 
the past 5 years, rotary drilling replaced plosives reached a peak during . the 
percussion drilling as the leader in total period of 1946 to 1957 with coal mining 
footage for exploration and development the major consuming industry. 

activities. Since 1925, the most generally used 
Five States, Colorado, Idaho, New explosive in the mineral industry has 

Mexico, Utah, and Wyoming, accounted been high explosives, other than permis- 
for two-thirds of the exploration and  sibles. This category of explosive in- 
development activity. Among the larger cludes ammonium nitrate, both processed 
mineral commodities, copper and iron and unprocessed, and since 1956 this 

ore decreased in total footage, while the explosive has become a major factor in 

footage for lead, uranium and zinc the explosive industry. Ammonium ni- 

significantly increased. Uranium ac- trate accounted for 58 percent of high 
counted for 53 percent of all exploration explosives, other than permissibles, used 

and development work. in the minerals industry in 1959; 63 
Explosives.—The historical pattern of percent in 1960; 66 percent in 1961; 70 

industrial _ consumption — of — explosives, percent in 1962; 76 percent in 1963; 76 

with particular emphasis on explosives percent in 1964; 77 percent in 1965 and 
consumed by the minerals industry, has 79 ‘1 1966 
been compiled from data that originally P ercent mn se , . 
appeared in annual explosives issues of The historical decline in consumption 

the Mineral Industry Surveys prepared of granular and pellet black-blasting 

by the Bureau of Mines, Division of Ac- powder and other type of explosives, to- 
cident Prevention and Health. gether with the large demand for
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mineral products in recent years, resulted industry was first collected in 1947. Con- 
in the rapid growth in consumption of sumption reached a maximum in 1953, 
high explosives, other than permissibles. but steadily declined during the next 10 

| Total demand reached over 250,000 tons years. Since 1963, however, use of liquid 
in 1956 and over 500,000 tons in 1963. oxygen explosives in coal stripping opera- 

Data for domestic consumption of tions resulted in consumption returning 
liquid oxygen explosives in the mineral to about the 1957 level. |
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Table 1.—Material handled at surface and underground mines, by commodities, in 1967 

(Thousand short tons) - 

Surface - Underground All mines 
Commodity OO 

Crude ore Waste Total Crude ore Waste Total Crude ore Waste Total 

Metals: 
| 

Bauxite_.____-_.--_ eee 12,265 14,341 16,606 WwW WwW WwW 2,265 4,341 6, 606 
Beryllium. _____._._._.-------------- 3 6 9 LeeLee lee Lee eee 3 6 9 = 
Coppel === =o e een ne ncn ee ee ec eee 111,969 357 , 462 469 ,431 18,413 19 18 , 492 130 ,382 357 , 541 487 , 923. Z 

old: 
Lode___-.._.-- eee 1,328 7,047 8,375 2,122 248 2,370 3,450 7,295 10,745 pas] 
Placer_________-_------_-_-___----- 12,570 1,490 14,060 ____-_--e Lee Leite 12,570 1,490 14,060 Hd 

Tron ore______._--__------ eee 190 , 653 186,881 377 , 534 15,764 2,509 18 ,273 206,417 189 ,390 395,807 O 
Lead___..-___-- 2 eee 11 10 21— 6,731 581 7,312 6, 742 591 7,833 
Manganiferous ore___-_..__..-..-.---.  __-__---- 686 686 __-- Lee eee eee ee eee eee 686 686 la 
Mereury________------ eee 231 859 1,090 166 33 199 397 892 1,289 by 
Molybdenum 2.222 3,911 17,572 21,483 15,706 120 15,826 19,617 17,692 37,309 e 
Nickel_. 2.22 eee 1,084 339 1,428 2 eee Leelee Le 1,084 339 1,423 td 
Silver______-- 2-2 eee ee 201 32 233 AA2 280 722 643 312 955 oO 
Titanium: Concentrate_.___._.._.______- 23,731 4,550 28,281 Looe Lee eee Lee eee 23,731 4,550 28 ,281 ° 
Tungsten___._____2 2 eee 12 5 17 485 80 515 497 35 5382 A 
Uranium.___._---- eee 1,536 35,8388 37,374 3,194 1,130 4,324 4,730 36,968 41,698 * 
Zine_.____ eee eee 326 892 1,218 11,110 1,467 12,577 11,436 2,359 18,795 
Other 2___0 ee 3,794 746 4,540 25 Lie — 25 3,819 746 = = 4,565 a 

Total_____- 22 353 , 000 619 ,000 972 ,000 74,000 7,000 81,000 427,000 626 ,000 1,053,000 

Nonmetals: 
Abrasives 3__________-_ 22 eee eee 158 192 345 42 ______ee A2 195 192 387 
Asbestos___.._---2-- ee eee 2,714 8,856 6,070 23 217 240 2,737 3,573 6,310 : 
Barite___.__.-_---_.--_---___-__---e- 6,464 1,376 7,840 212 3 215 6,676 1,379 8,055 
Boron minerals__._.___...-.._-_-.---- 26,816 __._______- 26,816 -_._. oe fee ee Lee 26,816 __._ie____e 26,816 
Clays___.._-2- eee 55,184 §2 ,210 107 ,394 1,256 14 1,270 56,440 52 ,224 108 , 664 
Diatomite____...-..--_-..-.._------__-- 1,043 5,427 6,470 eee eee eee 1,043 5,427 . 6 , 470 
Feldspar_______._._-._-__-.---_------ 1,317 220 1,537 2 .------- “2 1,819 220 - 1,589



Fluorspar..-..--.-------.----------- 74 24 98 797 10 807 871 84 905 

Gypsum..-.....--.-------.----------- 6,988 10,233 17,221 2,419 101 2,520 9,407 10,884 19,741 

Mica: Flake. .-....------------------ 863 439 1,302 19 .....---. 19 882 439 1°321 

Perlite........-..-.--.-------«------- 638 38 676 8 wueeuu-ee 3 641 88 679 

Phosphate rock..-.--.------.-------- 127,431 257,012 384 , 443 1,747 6 1,753 129,178 257,018 386,196 

Potassium salts.......-..-.----------  --4------ eee nee eeee- ene ------ 18 ,268 1,609 19,877 18 ,268 1,609 19 ,877 

Pumice. ._..__------~~.------~------- 3,434 34 8,468  _-----.- --------. ~-------- 3,434 34 3,468 

Salt_.._..__....--..-.--.----~------- §,405 -..._--..- 5,405 12,734 164 18 , 498 18,189 764 18 ,903 

Sand and gravel........-------------- 905,179 -....------ 905,179 w.eLLLu-- w eee eee eee 905,179 12... 905,179 

Sodium carbonate (natural)..........-.  ---------  ----------- eee ene ee 2,551 ....----- 2,551 2,551 we ee 2,551 

tone: . . 

Crushed and broken__..-....-.--- TAT ,045 60 ,639 807 , 684 36,565 352 36 ,917 783 ,610 60,991 844,601 = 

sult Dimension._....----------~----~--- 4,731 927 5,658 267 ...------ 267 4,998 — 927 “5,925 a 

ur: . 
Frasch-process mines_...-...----- 7,015. ----------- T0LS ne eeee ene neceeeeee wee ee eee 7,015 _---------- 7015 2S | 
Other mines__.-....-.-------~--- 1 --..------- Lo inne eee eee eee eee owe --e ‘Lo wine e-- 1 oO 

Talc, soapstone, and pyrophyllite......- 681 831 1,512 '  §40 45 585 1,221 876 2,097 ne 

Vermiculite..__....------..---------- 1,173 3,036 4,209 -.-..- 22 pn neneee-) we ee 1,178 3,036 4,209 ° 

Other 4_._.___....-------.----------- 8,702 3,079 6,781 75 Al 116 3,777 3,120 6,897 G2 
— Q 

Total_._..-..-----.---.-----.------ 1,908,000 399 ,000 2,307 ,000 78,000 3,000 81,000 1,986 ,000 402 ,000 2,388,000 . + 

Grand total_..__....--...--..------ 2,261,000 1,018 ,000 8,279 ,000 152 ,000 10,000 162 ,000 2,413 ,000 1,028,000 3,441,000 8 

W Withheld to avoid disclosing individual company confidential data. oO ta 

1 Includes underground 
2 Magnesium, manganese, platinum-group metals, rare-earth metals, and tin. 
3 Emery, garnet, and tripoli. . ry 

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

: 
Joon 

Z 
' oe, tJ 

me 

. 
a 

- | 3 

q 

ie 
HS 

a ta 

~j 
oo



a] 
nS 

Table 2.—Material handled at surface and underground mines (including sand and gravel and stone), by States, in 1967 7 

(Thousand short tons) . 
EEE 

- Surface Underground All mines 
State sO 

Crude ore Waste Total Crude ore Waste Total Crude ore Waste Total 

Alabama_._____...---2------------- eee 80,609 81,285 61,894 2,210 203 2,413 82,819 81,488 64,307 B Alaska_________.-------------- eee 29,840 2,139 81,979 eee eee Leelee 29,840 2,139 81,979 el Arizona____ 2-20 ee 88 ,219 254,620 842 839 8,872 343 9,215 97,091 254,968 352,054 m0 Arkansas.___......_....----------------- 34,445 4,678 39,128 1,317 8 1,320 35,762 4,681 40,448 > California_-_____.__-__1_______.--.----- 210/878 60,171 271,049 1,589 93 1,682 212,467 60,264 272,781 Ce Colorado__...._.-..--__----------------- 26,089 316 26,405 17,396 1,002 18,398 43,485 1,318 44,808 Connecticut_.-_.--.-.-2--- 2-2 e eee 13,703 208 18,911) -_---f eee Lee 13,708 ‘208 13,911 tf 
Florida__..____-------------------.------ 171,979 222,994 894,978 _____-.-. Lele Lee 171,979 222 ,994 894,978 > 
Georgia_____._-_--- 2 eee 40 , 9238 32 ,325 73,248 1,044 LL 1,044 41,967 32 ,325 74,292 by: Idaho.__.___-__------------.-- eee 17,853 19,907 —S- 87, 760 1,989 279 2,268 19,842 20,186 40,028 es Illinois_...__....---2- eee 87,218 3,192 | 90,410 3,507 6 8,513 - 90, 725 —- 8,198 93,923 Oo Indiana______...---.-_--2. eee eee 54,588 1,108 55,691 1,130 43 1,173 55,718 1,146 56, 864 o Towa__._-___.-..------------- eee 45,040 10,885 55,875 1,915 _.-----_- 1,915 46,955 10,835 57,790 RR Kansas._....._._-------2---- eee 25,616 960 26,576 2,169 _.._____. 2,169 27,785 960 28,745 _ Kentucky___.___-----.-------_-.-------- 27,853 1,528 29,381 7,105 6 7,111 84,958 1,534 86 , 492 © 
Louisiana. __..._-.-2- 2.2 838,275 ..._-.___- 33 ,275 4,773 __-__ i Le 4,773 - 88,048 __.._._ 2. 38,048 a Maine. -_.__.____..-2-2- eee 12,834 824 13,658 5B Lot eee 5 12,839 824 18 , 663 : Maryland______.....-..-.----.---------- 27,995 1,015 29,010 183 91 224 | 28,128 1,106 29,284 Massachusetts___._..-_-..__.-..-------- 24,595 236 24,881 22-22. Lette eee 24,595 236 24,831 
Michigan__-...__-_-----.---------------. | 121,826 17,381 139 ,207 14,421 571 14,992 136 ,247 17,952 154,199 Minnesota__-_.__...---------.-----------. | 175,254 90,297 - 265,551 450 8 458 175,704 90, 305 266,009 Mississippi-_-___....-._......----------- 17,614 1,854 18,968 _.-.---22 Lette eeee Leelee 17,614 1,354 18 , 968 Missouri___....._..-----.------------,-- 44,908 2,557 47,460 16,587 841 16,928 61,490 2,898 64,388 . Montana_________..-._.---.----------_-- 26 693 2,728 29,416 2,078 13 2,091 28,771 2,736 81,507



Nebraska.-....-.------------------------ 16,598 1,105 17,698 119 _. LL 119 16,712 1,105 | 17,817 
Nevada-_._------------------------------ 26,965 40,963 67 , 928 814 38 352 27,279 41,001 68 , 280 

New Hampsbhire-.._.---.------------------ 9,026 8 9,034 2 _w2-.---- 2 9,028 8 9,036 

New Jersey___.-------------------------- 82,3874 365 32 , 739 154 2 156 82,528 367 82 ,895 

New Mexico__._.._.---------------------- 26,137 58,341 79,478 19,085 927 20,012 45 222 54,268 99° 490 
New York.__......---------------------- 87,951 5,022 92,973 6,178 79 6,257 94,129 5,101 99 230 

North Carolina--..-.---------.----------- 42,621 15,425 58,046 10) Liu eee 10 42,631 15 ,425 58,056 

North Dakota. -..-_------------------ --- 9,507 -...___._-- 9,507 -..--.--- --------- -+--+------ 9,507  -..._-_-_-- 9,507 

Ohio_..___-.------- pee nee e eee eee eee 91,420 7,750 99,170 5,859 491 6,350 97,279 8,241 105,520 
Oklahoma..__.-------------------------- 20,089 5,100 25,189 1,887  -..--__-- 1,387 21,476 5,100 26,576 
Oregon___..-_--------------------------- 34,727 360 35,087 22 7 29 34,749 367 85,116 

Pennsylvania_._.....-------------------- 77,848 18,681 96 ,029 8,063 1,810 9,873 85,411 20,491 105, 902 4 
Rhode Island. -._...--------------------- 2,818  --....___-.- 2,818 ---------  --------- --------- 2,818 ...-.__--- 2,818 

South Carolina...._..-------------------- 16,070 3,809 19,879 __.-_-.-. ---------  --------- 16,070 3,809 19,879 Q 
South Dakota_.....-..--...--.-2222-22--. —-15,752 167 15,919 1,906 199 2,105 17/658 366 is024 ls 
Tennessee...__---_----------+----------- 43,440 4,258 47,693 6,666 231 6,897 50,106 4,484 54,590 S 
TeX@S__.____---- nnn nee eee 95,037 7,008 102,045 882 4 ‘386 95,419 7,012 102,431 mo 
Utah_______---_----- nnn eee 84,799 48,156 77,955 2,446 1,585 4,081 87,245 44,741 81 , 986 ° 
Vermont__._-_---_------------------ ee 7,958 906 8,859 229 4 233 8,182 910 9,092 Q 

Virginia...__.----.---------------------- 41,183 1,995 43,178 2,683 736 3,419 43 , 866 2,781 46,597 a 

Washington_._.-._-----.---------------- 43,211 122 43 333 758 68 821 43,964 190 44,154 3 

West Virginia_._._.__.----.-------------- 13,648 1,424 15,067 2,314 15 2,329 15,957 1,439 17,396 bg 

Wisconsin__.__._-.---------------------- 59,597 253 59 ,850 1,078 34 1,112 60 ,675 287 60 , 962 fy 
Wyoming. ___.._-.---------------------- 16,268 48 ,984 60 ,247 8,609 405 4,014 19,872 44,889 64,261 12 

Other States !__.._.....------------------ 7,035 40 7.075 ---------  -eenneeee eee eee 7,035 40 7,075 oO 

Total...._-.---------------------- 2,261,000 1,018,000 8,279,000 152,000 10,000 162,000 2,418,000 1,028,000 8,441,000 b 
NN bj 

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

(Value per ton) : 

Surface Underground All mines 

Ore Principal By- Principal By- Principal By- 
mineral products Total mineral products Total mineral products Total 
product product product 

Metals: 
Bauxite_....._...-. $7.89  __.... $7.89 -___-. Leelee LL Le-. | ($7.89) LLL _- $7.89 
Beryllium___._____- 2.338 LLL 2.388 -_----  eLe eee LLL 2.383 ___-_- 2.33 
GopPer---- == === === 5.22 $0.29 5.51 $7.73 $0.93 $8.66 5.56 $0.38 5.94 

Lode___.._.-... 12.99 .04 13.03 12.26 2.31 14.57 12.51 1.52 14.03 
Placer__________ AT _L Lee AAT 2 eee eee eee 17) ._---- 17 

Tron ore.._..--___-- 3.59 ______ 3.59 7.41 .25 7.66 3.89 02 3.91 
Lead__.-._.._.-..-. 18.10 21.00 39.10 10.05 4.34 14.39 10.06 4.36 14.42 
Mereury____.---.--. 18.25 -___.. 18.25 48.12 ___..-. 48.12 28.738 —_____- 28.73 
Molybdenum _.__-__-__ 4.33 _____- 4.33 5.39 .19 5.58 5.19 .16 5.35 
Platinum-group 

metals. __._.____- .35) eee 0000 Lene ee eee eee 85 _.uu-e .35 
Silver._...._._._.-- 1.42 . 66 2.08 438.89 6.73 50.62 30.21 4.78 34.99 
Titanium: 

Concentrate_____. 78 .26 1.04 ___-.- 2 leet LLL ee .78 -26 1.04 
Tungsten_..._..___.. 19.66 __._.. 19.66 36.48 2.94 39.42 36.37 2.92 39.29 
Uranium___._._..-. 30.80 .04 380.84 31.48  .09 381.57 31.19 07 31.26 
Zine.._._..-.._-... 12.58 2.74 15.382 11.12 2.99 14.11 11.16 2.98 14.14 

Average value !___ 4.11 -11 4.22 9.46 1.30 10.76 5.03 32 §.35 

Nonmetals: 
Abrasive stone...... 159.66 24.383 183.99 ____.. _____. -____-. 159.66 24.33 183.99 
Asbestos___..._-..- 3.92 ____LL 3.92 40.92 _____. 40.92 4.09 _.-_.. 4.09 
Barite____..._.--.-- 1.72 .O1 1.73 8.95 -____- 3.95 1.80 ___.. 1.80 
Clays.___..-.------ 3.89 .O1 3.90 9.63 .04 9.67 4.01 .O1 4.02 
Diatomite___._.___- $8.52 _____- 388.52 ______ -_-.-_ ------ 38.52 __._.. 38.52 
Emery__.-_-.---.-. 18.50  -_.--_ 18.50 -____. -__--_ -----. 18.50 ___-- 18.50 
Feldspar_______-__- 4.07 .46 4.538 2.50 ______ 2.50 4.07 46 4.53 
Fluorspar_.......-.-.. 19.42 2.638 22.05 13.25 5.86 18.61 18.71. 5.16 18.87 
Garnet_......-.-----. 16.48 -___.-. 16.48 2 __-.  --LL_-e Lele.) 616.48 _LLLee 16.43 
Graphite._.__...... 283.33 __.___. 288.838 -:.__-. -LLLi. -Le-_-) 6288.83 ____-. 283.33 
Gypsum-_-_._._-.-_-- 8.46 _____. 3.46 4.69 ____L. 4.69 3.77 __.--- 3.77 
Kyanite__._._.____- 7.47 22 7.69 oll ee Lee TAT 22 7.69 
Lithium minerals___. 6.47 .38 6.85 ___..- . -p--ee LeeLee 6.47 .38 6.85 
Magnesite._..._.__- 3.08 .05 SS 0 3.08 .05 3.13 
Mica: Flake_______- 2.62 .09 2.71 4.52 _____- 4.52 2.66 .08 2.74 
Olivine........-..--. 15.69 ___-.. 15.69 -.___-_.  -LLLL-e ---L-.)=615.69 LLL 15.69 
Perlite. __.________- 6.61 _____. 6.61 8.00 _____- 8.00 6.62  _____. 6.62 
Phosphate rock_ __-_- 1.99 _____. 1.99 6.34  ______ 6.34 2.08  _.---- 2.03 
Potassium salts..... -----. -L-L-e LLL eee 4.62 _____. 4.62 4.62  ___.-. 4.62 — 
Pumice__.__..-_-.-- 1.47 _____- 0 1.47  _..-- 1.47 
Salt_..-....-....-.. 14.83 1.29 16.12 6.08 .52 6.60 8.78 -76 9.54 
Sand and gravel-_.___ 1.08 -.___- 1.08 --___-. -_____) -LLLLe 1.08  -_._.- 1.08 
Stone: 

Crushed and 
broken_______ 1.42 _____- 1.42 1.95 ____L- 1.95 1.45 -__-- 1.45 

Sulf Dimension._..__ 18.35 .65 19.00 22.51 1.31 23.82 18.57 .69 19.26 
ulfur: 

Frasch_________ 82.75 _____- 82.75 -_ 2 Leen Lee 32.75 __-.-. 32.75 
Other._._._-__- 3.00 ___LL- 3.00 ____--. -_u--e LLueee 3.00 __._-- 3.00 

Tale, soapstone, and 
pyrophyllite ____ 4.26 ______ 4.26 7.30 _____- 7.30 5.58 ______ 5.58 

Tripoli__________._- 6.80 _____- 6.80 4.09 ______ 4.09 5.22 ___-_-- 5.22 
Vermiculite.________ 4.22 _____- 4.22 __-__.2 LLL Lee 4.22 __.___ 4,22 

Average value !___ 1.63 .02 1.65 3.86 .15 4.01 1.72 .02 1.74 

Average value, 
metal and non- 
metals 1________ 2.02 .03 2.05 6.67 73 7.40 2.30 07 2.37 

Average value, 
nonmetals (ex- 
cluding stone, 
sand and . 
gravel) 1________ 3.99 .13 4.12 5.48 .30 5.78 4.19 .15 4.34 

Average value, 
metals and non- 
metals (exclud- 
ing stone, sand 
and gravel) 1____ 4.05 .12 4.17 8.05 95 9.00 4.68 .25 4.93 

1JIncluding unpublished data.
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Table 4.—Crude ore and total material Table 5.—Crude ore and total material 
handled at surface and underground handled at surface and underground 
mines, by commodities in 1967 mines, by States, in 1967 

(Percent) (Percent) 

C 4 Crude ore Total material — 
ommodity —_—_———_—_———_—_— . Sur- Under- Sur- Under- State Crude ore Total materia) 

. face ground face ground Sur- Under- Sur- Un der- 

ce face ground face ground 
Metals: . 

Bauxite........ 88 12 96 4 
Beryllium...... 100 —----- 100) _-._- Alabama_...---_---__. 993 q 96 4 
Copper__._--.-. 87 13 96 4 Alaska____._.-..---. 100 —_-- 100 ___- 

Gold: Arizona_...-_-_-._.-.. 91 9 97 3 
Lode.__-.. 38 62 78 22 Arkansas...._-.----. 96 4 97 3 
Placer__... 100 —----- 100. _-_-- California__......._-.. 99 1 99 1 

Tron ore....-.. 92 8 95 5 Colorado_.._._.----. 60 40 59 41 
Lead._.-._---- --- 100 __--- 100 Connecticut___..----. 100 —-.-_- 100 ___- 
Manganese ore. -.-_- 100 __--- 100 Delaware__.___...--. 100 —--.- 100 ___- 
Mereury...---. 57 43 85 15 Florida_._...--..--.. 100 —--- 100 ___- 
Molybdenum... 20 80 58 42 Georgia___..._-..---. 98 2 99 1 
Nickel__.._.... 100 ----- 100 -..-- Hawaii____._--....-. 100 -—--- 100 ____ 
Rare-earth Idaho____-__.-..--.. 92 8 95 5 

metals and Illinois....-__-.-.-.. 96 4 96 | 4 
thorium__--- 100 ----- 100. _--_- Indiana__.__.____..._-.. 98 2 98 2 

Silver___._..-- 4 96 24 76 Towa._...-.__-._.--. 96 4 97 3 
Titanium: . Kansas.__..._...._.... 92 8 92 8 

Concentrate.. 100 ----- 100. _---- Kentucky____.....-.. 79 21 81 19 
Tungsten.___-- 2 98 3 $97 Lovisiana___._..__._... 87 13 87 13 
Uranium....--. 31 69 90 10 Maine__._______-_---. 100 —-_- 100 ____ 
Zine__._.-_-.-- 2 98 9 91 Maryland____-.-..---. 100 —-.. 99 1 

oo Massachusetts.....--. 100 ---- 100 _-.- 
Total......-. 83 17 92 8 Michigan__.__...---. 90 10 91 9 

oo Minnesota_________.- 100 one 100 on 

Nonmetals: Mississippi....-.----- 100 ---- 100. _-_- 
Abrasives: Missouri_.-...--.---- 73 27 74 26 

Emery.--. 100 ----- 100 _---- Montana___._----..- 93 q 93 q 
Garnet.... 100 ----- 100. _---- Nebraska_..__.--.-.. 99 1 99 1 
Tiipoli.... 42 58 56 44 Nevada___.-_.--..--. 99 1 99 1 

Asbestos...---- 99 1 96 4 New Hampshire_._-.. 100 —--- 100. __.- 
Barite._.....-. 97 3 9% 3 New Jersey...------- 100 ---- 100. ___- 
Boron minerals. 100 ----- 100 ----- New Mexico__.-.---. 58 42 80 20 
Clays...-.---- _98 2 99 1 New York_.--------- _98 7 94 6 
Diatomite_._.-. 100 —----- 100 _---- North Carolina_____-. 100 —___- 100 ___. 
Feldspar....--- 100 ---.- 100 --.-- North Dakota___..-_. 100 —.-- 100 _._. 
Fluorspar_-.---- 6 94 11 89 Ohio__.._.._..------. 94 6 94 6 
Graphite__..... 100 —----- 100 -_---- Oklahoma..._--.---. 94 6 95 5 
Gyrpsum....--- 74 26 87 13 Oregon._...-..------ 100 —---- 100 __.- 
Kyenite--_---- 100) ._--- 100. __.-- Pennsylvania_......-. 90 10 91 9 
Lithium Rhode Island__.-._._._ 100 ---- 100) ____ 
minerals - - - - 100 _.--. 100 _---- South Carolina___._.-. 100 —--- 100 ___- 

Magnesite...-- 100 ----- 100 ----- South Dakota__._..-. 89 11 88 12 
Marl, green- Tennessee._....--.--. 87 13 87 13 

sand_....--. 100 ~---- 100 ----- Texas_.._.._..-_-_--- 100 —--_- 100 _... 
Mica: Flake.... 97 3 99 1 Utah_______._.-_---. 93 7 95 5 
Olivine__....-. 100 ----- 100° ----- Vermont__....-..-.-. 97 3 97 3 
Perlite.....---. 100 ----- 100 ----- Virginia._.....-_.--. 94 6 93 7 
Phcsphate rock. 99 1 100 _---- Washington___-_...-. 98 2 98 2 
Potassium salts. --- 100 __--- 100 West Virginia.._._..-. 85 15 87 13 
Pumice_....--. 100 ----- 100 ----- Wiscorsin.....------. 98 2 98 2 
Salt_._......-. 30 70 29 71 Wyoming.___..-.---. 94 6 98 2 
Sand and —_— 

gravel_._...-. 100 ----- 100. _---- Total_...-...-. 94 6 96 4 
Sodium car- 

bonate 
(natural)... --- 100 ..--- 100 

Sodium sulfate 
(natural)_... 100 ---.-- 100. --.-- 

Stone: 
Crushed and 

broken... 95 5 96 4 
Dimension. 95 5 96 4 

Sulfur: Frasch- 
process 
mines.....-. 100 ..-- 100 _-... 

Talc, soap- 
stone, and 
pyrophyllite.. 42 58 72 28 

Vermiculite._._. 100 ----- 100... 
Wollastonite... --- 100 -.-- 100 

Total_......-. 96 4 96 4 

Grand total... 94 6 96 4 

are TT TT ST TI
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Table 6.—Number of domestic metal and nonmetal mines in 1967, by commodity and 

magnitude of crude ore production 
en 

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

Commodity number 1,000 10,000 100,000 1,000,000 10,000,000 10,000,000 

of tons tons tons tons tons tons 

mines 
A R 

Metals: 
Antimony. __....---------- 6 6 ..-----) pene ewe eee _-- -- 

Bauxite. ____.__..-__-...-- 10 1 2 3 3 1 wanes 

Beryllium_._-._.---.------ 5 4 1 Lee eee eee eee eee eee weenne 

Copper__---.-------------- 124 51 VW 19 22 18 3 

Gold: 
Lode____.._.---------- 79 68 6 1 3 1 ~eenee 

Placer__.-...--._------ 142 86 25 21 8 2 ~e---e 

Tron ore_____-_------------ 121 4 11 23 48 31 4 

Lead__..____.-_-.---------- 73 50 9 5 8 1 ae eeee 

Manganese ore __.--_------ 3 1 1 5 a ne aeeuee 

Mercury. ___-.__---_------ 119 88 19 42 _--__.-) ------ ~o---e 

. Molybdenum. _..---_-.---- 4 1 _-Luu- Lue 1 1 1 

Silver__..-__-._.---_-.-.-- 44 60 8 5 1 wT. _Le- weweee 

Tin____-_____-___--__-___-- 4 2 2 _Leee ee eee eee eee eoae-e 

Titanium: Concentrate--__.-- 6 ____.- Leen eee eee eee 1 5 woe eee 

Tungsten_.__.._.....-.---- 18 10 5 2 1  _..Le- ~eu-ee 

Uranium.._.-.._---_-.---- 406 153 90 57 106 ____-. ~eunee 

Zine. .._-___--~__--.------- 173 23 20 45 85 _.-_-- ~ue--e 

Other 1___.__-.__-___--__-- 5 2 __oe ele ne eee ee 8 .----- manu 
nn ES 

Total_____-.__--__--__-- 1,372 610 210 194 290 60 8 

Nonmetals: 
Abrasives ?___.__..._.-__-- 18 8 6 3 Ll Loe ~aeene 

Asbestos_...--.----_------ 9 1 2 3 1 2 ween ee 

Barite.__........---.------ 51 10 9 15 16 1 wennee 

Boron minerals____-__---_-- ec 3 ~ena-e 

Clays_._....---_-..-------- 1,280 | 79 ‘327 697 177 _----- wea eee 

Diatomite.__..__..._.-._ -- 14 — 3 4 3 4 _.u.-- wane ee 

Feldspar_....-..---------- 49 26 8 10 5 Lleol wa enee 

Fluorspar..-..--.---------- 23 4 11 6 2 _.---- wenn ee 

Gypsum_. _.....---_------ 75 4 8 26 37 _.-.-- eee 

Kyanite_.___.___.-.__-.--- 4 __- Lee eee eee ee eee 4 _...- ween ee 

Marl, greensand.------------ 2 1 1 _.L-eee Lee eee eee eee we eeee 

Mica: Flake. _-..---------- 20 4 4 11 1 Le. ~----- 
Olivine. _.___._.__--_------ 5 1 2 Q2 pe.) unnee- peoeee 

Perlite.____..___-------~--- 16 4 6 4 2 Le. ~---ee 

Phosphate rock. __--.------ 48 1 1 3 20 20 8 
Potassium salts.__.._.-.--- 10 _____-- J eeeee) Lue eee 3 q wee ee 

Pumice______-...--.------ 150 34 46 40 30 __-._- wae nee 

Salt_......----.---------- 57 1 14 10 26 6 wae eee 

Sodium carbonate (natural) - - ae 1 1 1 waeeeen 

Stone: . 

Crushed and broken__.. 4,427 207 495 1,502 1,932 290 1 

Dimension___.__._.----- 547 214 242 83 8 Liu wee nee 

Sulfur: 
Frasch-process mines ---- 16 ___-_-- 2 4 7 3 wannee 

Other mines__._.__._-- 1 1 __._- ee Lene eee wee eee we eee wennee 

Tale, soapstone, and 
pyrophyllite.....-------- 65 13 30 21 1 _--..- ~----- 

Vermiculite____.____._--_-- 5 2 ___---- 1 2 _---.- wonn-e 

Wollastonite.__.__._.._-_-- 2 1 eee 1 LeeLee Lene e-e +e eee 

Other 3_____.___-__-_------- 12 __--- 2 3 ( wa---e 
a 

Total__________-___---_- 6,912 619 1,220 2,449 2,287 333 4 

Grand total __--------- 8,284 1,229 1,430 2,643 2,577 393 12 

RD 

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

ee 

Mine State Operator Commodity Mining 
method 

ee 

Metals; 
Hoyt Lake........... Minn.__. Pickands Mather & Co..... Iron ore___.____- Open pit. 
Peter Mitchell........ ....do_.. Reserve Mining Co__.._... _._.do ___._._.. Do. 
Utah Copper_..-...... Utah__.._. Kennecott Copper Corp_...  Copper_...._..-. Do. 
Climax.____._.__._.._. Colo_.._. American Metal Molybdenum_.... Caving. 

Climax, Inc. 
Eagle Mountain__-__._._ Calif..... Kaiser Steel Corp___.___.___ Iron Ore________. Open pit. 
Pima & Northeast__.-. Ariz...._. Pima Mining Co___.._.... Copper_____..___ Do. 
Empire___--.......... Mich... Cleveland Cliffs Iron Co_... Iron ore..__.___- Do. 
Morenci.-______._..... Ariz..... Phelps Dodge Corp_.__.... Copper__.._.___- Do. 
Highland.__.......... Fla_..... E. Eau Font de Nemours Iilmenite._._....._. Dredging. 

o., Ine. 
Republic. _........... Mich.... Cleveland-Cliffs Iron Co__.. Iron ore _____.-. Open pit. 
Yuba._._._....-.-.-- Calif..... Yuba Industries, Inc__.._._ Placer gold___._- Dredging. 
San Manuel_..._..... Ariz..... Magma Copper Co___...._. Copper_....____- Caving. 
Trail Ridge........_.. Fla._.... E. < Ge Pont de Nemours Illmenite._._.._... Dredging. 

o. Inc. 
New Cornelia_........ Ariz..... Phelps Dodge Corp_....... Copper__.--...-. Open pit. 
Butler... ............ Minn.... Hanna Minsng Co._.____.. Iron ore.___..._- Do. 
Mincral Park....-.-.. Ariz..... Duval Corp___.___...___._ Copper___._____- Do. 
Thunderbird._._.-_-.. Minn._._ Oglebay Norton Co_______. Iron ore ____.__. Do. 
Sherman.._.......-.- .-.-do... United States Steel Corp_.. __..do ___.____- Do. 
Ray Pit.........---..  Ariz..... Kennecott Copper Corp_... . Copper_________- Da. 
Yerington__._........ Nev..... The Anaconda Company_.. ___.do_________- Do. 
Esperanza__.....-.-.-- Ariz..... Duval Corp__________.._.. _...do____.____- Do. 
White Pine._......... Mich... White Pine Copper Co_.._. ___.do_.___-.--. Open stopes. 
Stephens___.......... Minn.._. United States Steel Corp... Iron ore._.__..__. Open pit. 
Rouchlea_._...-.-.--- ---.do_.. _...do_____.___.._.___.._. _...do.__..___.. Do. 
Mission_.........--..- Ariz..... American Smelting and Copper___.._..-- Do. 

Refining Company. 
Nonmetals: 

Kingsford............ Fla.._... International Minerals & Phosphaterock... Open pit. 
Chemicals Corp. 

Noralyn._.....-.----. -~...do... _.-do.____. 2 __ ee Le dow ee; Do. 
Payne Creek__.-...... -~...do... Agrico Chemical Co___.... _.._do..___..__- Do. 
Palmetto___....--.-..  --.-do...  ....do_________.______....  _..do___......- Do. 
Ft. Meade__.._._...... ~...do... Mobil Chemical Co___..... _.__do__.._.__.. Do. 
Bonny Lake___....... -...do._._. W.R Grace & Co____.._.. _...do.__.._..... Do. 
Silver Peak._......... Nev_.._. Foote Mineral Co.._______ Lithiwm_________ Do. 
Suwannee River....... Fla_..... Occidental Corp. of Florida Phosphate rock-__ Do. 
Clear Springs_........ -...do... Mobil Chemical Co__._.._. __..do.__....__. Do. 
International.......... N.Mex__ International Minerals & Potassium salts... Open stopes. 

Chemicals Corp. 
Watson_...-...-..... Fla._-... Swift & Co_.__._.......... Phosphaterock... Open pit. 
Orange Park_-.._..... .--.do... American Cyanamid Co_.._ __._do____..___. Da. 
Tenoroc.._._.._........ ..--do... Borden Chemical Co.__.... __..do_._.____.. Da. 
Sydney__-............ -...do... American Cyanamid Co__.. _...do...______- Da. 
Bartow..--...........  ..-.do... Armour Agricultural ~-~-do0_......-.- Deo. 

Chemical Co. 
Hancock.......-.-.-. -.--do... _-..do_.__.______..__.... ....do .... 2. Da. 

N. Mex.. Potash Company of Potassium salts... Open stopes. 
America. 

Shaft 1_-.............. ....do... Southwest Potash Co__._.. .__.do_._.__._.. Do. 
Boyette__........-.-. Fla......  Agrico Chemical Co___.... Phosphate rock... Open pit. 
Lee Creek____....-.-. N.C__.-. Texas Gulf Sulphur Co_.... ._._do__..._.... Dredging. 
Retsof_....-...-...-. N.Y..... International Salt Co___... Salt_._........... Open stopes. 
Silver City.......-.-. Fla_.-... Swift & Co_______.._.__._.. Phosphaterock... Open pit. 

N. Mex_. Kermac Potash Co._...... Potassium salts... Open stopes. 
Cleveland__.......... Ohio __._ International Salt Co__._.. Salt_....._._____ Do. 
Chicora._......-..... Fla_...... American Cyanamid Co__.. Phosphaterock_.. Open pit. 

ee 

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

eee 

Mine State Operator Commodity Mining 
method 

eee 

Metals: 
. Twin Buttes._..._..... Ariz..... The Anaconda Company. -. Copper-......... Open pit. 

Utah Copper___-_._._. Utah___.. Kennecott Copper orp-... -...do__________ Do. Eagle Mountain._.__._. Calif__.__ Kaiser Steel orp.__...... Iron ore________._ Do: Hoyt Lake___._...... Minn____ Pickands Mather & Co_____ ____do wenn eee Do. Pima & Northeast._._. Ariz._.... Pima Mining Co-_________ Copper__________ - Do- 
Peter Mitchell..__._._.. Minn___. Reserve Mining Co____.... Iron ore_________ Do. Morenci________.____. Ariz.____ Phelps Dodge Corp._.._.... Copper__________ Do. Russellville........... Ala__..__._ United States Pipe & Iron ore________. Do. 

Foundry Co. 
Questa____....._..... N.Mex_. Molybdenum Corporation Molybdenum... _ Do. 

of America. / 
Mission.__..._....... Ariz..... American Smelting and Copper_____.__._ Do. 

Refining Company. . 
Mineral Park___.____._. ....do_._._ Duval Corp.._-.....-_---.  ..__.do_._._..._. Do. . ; Tyrone.._-......__-... ~...do... Phelps Dodge Corp.....--.  -...do..._______ Do- Lavender Pit......... __..do_._  -__.do__._..........._... ~---do_._____ Do. Chino................ N. Mex... Kennecott Copper Corp --_ ..._do__._.____. Do. New Cornelia___....._. Ariz.._._.. Phelps Dodge orp...--... __..do__________ Do. 
Climax__...._...___.. Colo.____ American Metal Climax, Molybdenum___. Caving. 

ne 

TSG-1+ Dave.._..... Wyo____. FPetrotomies Co______.____ Uranium__._.... Open pit, 
Open stopes. 

Ray Pit__.__..........Ariz..... Kennecott Copper Corp_... Copper._........ Open pit. Esperanza__.__.___._. _...do_.._ Duval Corp____....--_._.. __..do__._.__.... Do. _ Veteran._-..._........ Nev.__.. Kennecott Copper Corp.._.  ___.do.._______. Do. Silver Bell_......__... Ariz..._. American Smelting and -~---do_.-___ 2. Do. 
Refining Company. 

Empire__............. Mich... Cleveland Cliffs Iron Co__.. Iron ore..______- Do. Yerington............. Nev_.._.. The Anaconda Company._-. Copper____.____. Do. Minntac.__..._........ Minn.._. United States Steel Corp... Iron ore_____.__- Do. Republic.__.......... Mich.... Cleveland Cliffs Iron Co__... ~--.-d0_..__....- Do. Nonmetals: 
Kingsford_........... Fla_._._. International Minerals & Phosphate rock... Open pit. 

Chemicals Corp. ., Noralyn.....---.-.... -...do... _._.do_____......_.___._. ~.-.do__-_._- 2. Do. Payne Creek.......... ....do... Agrico Chemical Co._____. ~-~-d0__-____-_.. Do. 
Ft. Meade_._......... ....do__. Mobil Chemical Co_..____. ~~-.d0__._- - Le Do. : Hancock_.__.-_...... ....do... Armour Agricultural ~--.d0_..-.2-___ Do. 

Chemical Co. 
Bonny Lake___.._.... _...do... W. R. Grace & Co__....__. ~-.-.do____.___-- Do. 
Palmetto.__....-.._... ....do_.. Agrico Chemical Co_______ ~---d0O_________. Do. 
Orange Park__........ _...do_.. American Cyanamid Co.___ ~.--do.___-____- Do. Lee Creek__._..._._.. N.C__2_. Texas Gulf Sulphur Co__-.. __..do__._...... Dredging. Tenoroe.__...._....... Fla_....__ Borden Chemical Co_______ ----do.......... Open pit. 
DeBely_............. Caiif__... United States Borax & Boron_....-__.-- Do. 

Chemical Corp. 
Bartow..._....-....._.. Fla..:... Armour Agricultural Phosphate rock. __ Do. 

| Chemical Co. 
Sydney._...._._-.---. _...do_.. American Cyanamid Co____ ~-.-do______.__- Do. Clear Springs._..__...  ._...do... Mobil Chemical Co__..---. do... _ __. Do. 
Gay__.......-.--.... Idaho__.. J. R. Simplot Co__________ ~.--d0_.____-.__ Do. 
Boyette.__....._..... Fla._.... Agrico Chemical Co_.___... _...do.......... Do. 
Watson__-..___...... ___.do___ Swift&Co__.........._.. ~.--do_________- Do. Silver Peak_.......... Nev..... Foote Mineral Co____..... Lithium______... Do. Suwannee River.__.... Fla.__.__._. Occidental Corporation . Phosphate rock___ Do. 

of Florida. 
Chicora.............. _._.do... American Cyanamid Co ___ ____do._________ Do. 
Tencor......_...__... ____do__. U.S. Phosphoric Products -~---do_...- 2 ee Do. 

Oo. 

Lompoc.......__.-... Calif_____ Johns-Mansville Products = Diatomite_______ Do. 
orp. 

Silver City.__........ Fla__.___ Swift &Co______________. Phosphate rock. _- Do. International__._...... N.Mex__ International Minerals & Potassium salts... Open stopes. 
Chemicals Corp. . 

Gordor.._.-_..---.-. Ga_._.._ Freeport Kaolin Co __._.. Clay_........... Open pit. 
eee 

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

Plant State Operator Commodity 

Moss Landing._...-.....  Calif......§ Kaiser Aluminum & Chemical Corp Magnesium compounds. 
Cape May____--__-_.... NJ...... NorthwestMagnesite Co_____._ __- Do. 
Bonneville___........... Utah__._ Kaiser Aluminum & Chemical Corp. Potassium salts. 
Port St. Joe._..._-.---. Fla.._... Michigan Chemical Corp___._...... Magnesium compounds. 
Nichols.-..-..----.-... Ala___... Olin Mathieson Chemical Corp_____ Salt brine. 
Trona.........-....-.-. Calif...... American Potash & Chemical Corp... Sodium carbonate. 
South San Francisco..... -...do... Merck & Co., Inc._._._.......... Magnesium compounds. 
Freeport.........-.--.. Texas..... The Dow Chemical Co_._..__.__.. Salt brine. 
West End________..__._ Calif..... Stauffer Chemical Co__.._._.___.. . Sodium carbonate. 
Arkansas Chemical_.._... Ark__.... Arkansas Chemicals, Inc___._..._.. Bromine. 

Do._.-.----------_ ----do_.. The Dow Chemical Co_.____.___-. Do. 
El Dorado___._.....-... -.--do_.. Great Lakes Chemical Corp.___ -_- Do. 
Wyandotte__.........-. Mich.... Wyandotte Chemical Corp_.._____ Salt brine. 
Tberville....-....----... La _...... The Dow Chemical Co__.____-_____ Do. , 
Boling Dome_______.... Tex-..... Texas Gulf Sulphur Co___-____.... Frasch sulfur. 
Freeport_........-.-... -..-do .. Ethyl-Dow Chemical Co._........ Bromine. 
Grand Isle__.._....._... La___.... Freeport Sulphur Co__...__....... Frasch sulfur. 
Painesville__............ Ohio ..-. Diamond Shamrock Co_____.____. Salt brine. 
Iberville____....___..... Ia_._.._. Allied Chemical Corp____- ~~ ____- Do. . 
Grande Ecaille__.._......  -...do... Freeport Sulphur Co_.._...._.._.. Fraseh sulfur.



Table 10.—Ore treated or sold per unit of marketable product at surface and underground mines in the United States, by commodities, in 1967 83 
er tS ss SS SSS SSS EE a 

Surface Underground Total 

Ratio of Ratio of Ratio of 
Commodity Unit of Ore Marketable units of ore Ore Marketable units of Ore Marketable units of ore 

marketable product (thousand product, tounits of (thousand product, ore to units (thousand product, to units of 
short tons) units marketable short tons) units of market- short tons) units marketable 

product able product 
product 

ee 

Metals: 
Bauxite__............... Thousand long tons._.._... 12,265 11,639 11.531 WwW WwW WwW 2,265 1,639 1.5:1 
Copper. ----------------- Thousand short tons.._._.... 111,969 757 146 .2:1 18 ,413 173 98 .7:1 130 , 382 930 137 .3:1 

old: 
Lode__.............. Thousand troy ounces. -__._. 1,328 414 3.2:1 2,122 732 2.9:1 3,450 1,146 3.0:1 
Placer_...-...-----. ----d0_.-..-------------. 12,570 64 196.4:1 _.------) -.2-----) ~------- 12,570 64 196.4:1 

Jron ore.____..._..-.--.-. Thousand long tons_._....._ 190,653 69 , 604 2.7:1 15,764 11,196 1.5:1 206 ,417 80 ,800 2.6:1 = 
Lead_........._.....---.. Thousand short tons-_-___~-- WW LLL leeele wee ---- 6,731 241 27.9:1 6,742 241 27.9:1 D 
Mercury____------------ Thousand flasks__._-.--.-- 231 8 28.1:1 166 15 =: 110.931 397 23 16.9:1 ts 
Nickel___...._....-....... Thousand short tons___.._- 1,084 15 W2.8:1  ..--- ew wee) + ---+--- 1,084 . 15 72.331 bg 
Platinum-group metals.__.. Thousand troy ounces. ____ 2,411 7 $44.4:1 oe el LL eee wee eee 2,411 q 344.4:1 > 
Rare earth minerals.._.... Thousand short tons__-_-~- 201 12 16.8:1 _-----.  -------) -------- 201 12 16.8:1 me 
Silver_.__.._........_..... Thousand troy ounces_.-____ 201 186 1.171 442 11,978 .03:1 643 12,164 .05:1 ta 
Titanium: Concentrate.... Thousand short tons____.._. 238,731 883 26.8:1 _L---- Lee eee wees 23,731 883 26.8:1 r 
Uranium. _.___.-.----... --.-do._.-- ~~ ~~~ ee 1,536 901 1.71 3,194 4,114 78:1 4,730 5,015 (94:1 ee 
Zine_..._--------------- ~---0.._-.-------------- 326 15 22.2:1 11,110 449 - 24.8:1 11,436 464 24.7:1 - 

Nonmetals: : | to 
Aplite....-......_......_.. Thousand long tons_____-_-- 498 135 8.631 -.-----2 Leet e---) -------- 498 — 185 3.6:1 Oo 
Asbestos__.._...._....... Thousand short tons______-_ 2,714 120 22.5:1 23 3 4.3:1 2,737 123 22.0:1 Oo 
Barite.....---.-----.--- 0 ----do_ 2-2 6 , 464 861 7.2:1 212 101 2.1:1 6,676 962 6.7:1 nw 
Boron minerals_.-..__....  ~.--do...-__-.----.----.. 26,816 955: 28.431 -2-ueeee lee woe 26,816 955 28.1:1 
Clays._._._-..--------.-.  -.--d0__.-_-...---..-.--. 55,184 49,481 1.1:1 1,256 1,240 1.1:1 56 , 440 50,721 1.1:1 Hy 
BEmery_..-..-.---------. ----dO_---- eee 10 10 1.03. -22eeee Ll eee oe ee eee 10 10 1.0:1 g 
Feldspar___-_........... Thousand long tons__.____- 1,317 538 2.4:1 2 1 2.0:1 1,319 539 2.4:1 
Fluorspar___._......._... Thousand short tons_.__._- 14 38 1.9:1 q97 255 3.5:1 871 293 3.3:1 
Garnet__._...---_----_-. ----do...----.. eee. 110 18 Cp 110 18 6.1:1 
Gypsum._.__.__-------_--) ~----d0__-2 2 eee 6,988 6,896 1.0:1 2,419 2,419 1.0:1 9,407 9,315 1.0:1 
Kyanite_........-2--2.-- 00 -2--dO_ 2 567 235 2.41. 22-2 lee Clete ee een ee 567 235 2.4:1 
Magnesite.__.._........_-. ~..-dO___._-_---___----.- 581 575 1.031 Lone Leelee tae ee ee 581 575 1.0:1 
Mica, flake_____...._.._-. ~.-.do___-...---.-_-_---- 863 79 10.9:1 19 8 2.4:1 882 87 10.1:1 
Olivine...-_...-.-----.-- 00 ----d0_.___- 2 eee 78 52 1.531 Looe elee Lee nee 78 52 1.5:1 
Perlite........--_-.,---- ----d0______.--.----~---- 638 410 1.5:1 3 3 1.0:1 641 413 1.5:1 
Phosphate rock.__.___.... Thousand long tons_..__.._ 126,591 84,094 3.7:2 1,165 %82 1.531 127 , 756 34,876 3.7:1 
Potassium salts.......... Thousand short tons....... .------  --------- --------- 18 , 268 2,638 6.9:1 18,268 2,638 6.9:1 
Pumice___-__.---------- 0-2 dO. eee 3,434 3,444 1.030 2-2 Lee feel ten 3,434 3,444 1.0:1 
Salt... 22-22 dow eee 5,405 4,956 1.1:1 12 , 734 10,419 1.1:1 18,1389 15,875 1.1:1 
Sand and gravel___.__....  —-...do...-_.....--.-...-. 905,179 905,179 1.0291 --p pete fee eee. 905,179 905,179 1.0:1 
Sodium carbonate 
s (natural)______.-.----.  -.--do__ eee eee eee eee eee eee eee eee 2,551 1,454 1.7:1 2,551 1,454 1.7:1 
tone: 

Dimension._......... ..--do. 22.222 -- eee 4,781 — 1,776 2.7:1 267 . 36 7.4:1 4,998 1,812 2.821 
Crushed and broken... ....do.....-_.--...--.-.. 747,045 741,625 1°0:1 86, 565 35,944 1.0:1 783 ,610 777, 569 1.0:1



Sulfur: 
| 

Frasch........_...... Thousand long tons........ | 7,015. 7,681 1.031 wpeeteee Cee eee nee ee 7,015 7,681 1.0:1 

Other____..--.-.-.-. -...do0._....-.--.---.---- 1 1 1.031 cee flee eee eee ee 1 a | 1.0:1 

Tale, soapstone and 7 i . 

pyrophyllite.---------- Thousand short tons......- 681 427 1.6:1 ' §40 476 1.1:1 1,221 - 908 1.4:1 

Tripoli_...._...-----.---.  ----d0___---------------- 30 80 1.0:1 . AZ 42 1.0:1 12 4% * 1.031 

Vermiculite..........-.-. ----do.--.-.--...-------- 1,178 252 4.631 c.ee-eee fee eee tee 1,178 252 4.6:1 

ee 

W Withheld to avoid disclosing individual company confidential data. . | 
1 Includes underground data. . 4 
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Table 11.—Material handled per unit of marketable product at surface and underground mines in the United States by commodities, in 1967 © 
eee 

Surface Underground . Total “ 

Total Ratio of Total Ratio of Total Ratio of 
Commodity Unit of marketable material Marketable units of material Marketable units of material Marketable units of 

product handled _s product, material handled product, material handled product, material 
(thousand units handled to (thousand units handled (thousand units handled to 
short tons) units of short tons) to units of short tons) units of 

marketable marketable marketable 
products products products 

— SS eee 

Metals: 
. 

Bauxite..__.......-.-... Thousand long tons_...._._ 16,606 11,639 14.0:1 WwW WwW WwW 6,606 1,639 4.0:1 
Copper__.._...-._-------. Thousand short tons___._._. 469,431 757 146 .2:1 18 ,492 173 99.1:1 487 ,923 930 137 .3:1 . 
Gold: - Lode__-.._.._...._.._. Thousand troy ounces_._____ 8,375 414 20.2:1 2,370 732 3.2:1 10,745 1,146 7.6:1 . 

Placer__---...-.---.  ~---d0_.__-- 2-22 --2- ee. ~=—« 14, 060 64 219.7:10 _--eeee eee ee 14,060 - 64 219.7:1 - 
Iron ore_._.__.....-----. Thousand long tons_.-..... 877,584 69 , 604 5.4:1 18,273 11,196 1.6:1 395 ,807 80,800 4.9:1 > 
Lead____._.__...__..._.... Thousand short tons_______ 210 Lele eee Lee 7,312 241 30.3:1 7,333 241 30.4:1 ty 
Mercury___...---.--..-. Thousand flasks__________. 1,090 8 136 .3:1 199 15 13 .3:1 1,289 23 56.0:1 bd 
Nickel___......._-.-...... Thousand short tons______- 1,423 15 94.9:31 --oeeee Lee weet 1,423 15 94.9:1 > 
Platinum-group metals._.... Thousand troy ounces______ 3,150 7 450.0731 --i2e eee eee eee 3,150 q 450.0:1 re Rare-earth minerals.._... Thousand short tons______- 201 12 16.8:1 Looe Lee Lee 201 12 16.8:1 m 
Silver_._......-...-._.... Thousand troy ounces_-_____ 233 186 1.3:1 722 11,978 06:1 955 12,164 07:1 4 
Titanium: Concentrate_._.. Thousand short tons__..__. 28,281 883 26.8:1 2 Lee tLe . 28,281 883 26.8:1 fl 
Uranium..._-----------.  ~--.d0_-_2 2-2-2 ele. = 87,874 901 41.5:1 4,324 4,114 1.1:1 41,698 5,015 8.3:1 - 
Zine___----------------.  ----d0._22 ee 1,218 15 81.2:1 12,577 449 28.0:1 13 , 795 464 29.7:1 bs 

Nonmetals: O° 
Aplite__--.....-.-....... Thousand long tons____.___ 522 185 5 522 135 3.9:1 O 
Asbestos. -.--_.....-.... Thousand short tons_______ 6,070 120 50.6:1 240 3 80.0:1 6,310 1238 5§1.3:1 A 
Barite_____---_-.-.-----.) ~.-_-d0___- eee 7,840 861 9.1:1 215 101 2.1:1 8,055 962 8.4:1 * Boron minerals_......-.-.  -_-_do_--_--_--.2 2... 26,816 955 28.1:1 _-oee ee Leelee 26,816 955 28.1:1 So 
Clays.------------------  ----d0._----_----.----.-- 107,394 49 481 2.2:1 1,270 1,240 1.0:1 108 , 664 50,721 2.1:1 3 : 
Emery..-----....------. -.--do_ -___ 2-2 ee 10 10 1.032 Leelee Lee LeeLee 10 10 1.0:1 
Feldspar__._..._..._...-- Thousand long tons_._.___. 1,537 538 2.931 2 1 2.031 1,539 539 2.931 
Fluorspar._......_.._..... Thousand short tons_______ 98 38 2.6:1 807 255 8.2:1 905 2938 . 8.121 | 
Garnet____._--.---.----.. 0 _._.do_-2_2. te __ 266 18 14.831 --2eeeee LeeLee 266 18 14.8:1 
Gypsum.....-.-.--------  ---.do.. 2-22-2222.) «17,221 6 , 896 2.5:1 2,520 2,419 1.0:1 19,741 9,315 2.1:1 
Kyanite_....-.-2..-- 2-2-2) ~.__ do. ee 953 235 4.13. oe ee Lee LL 953 235 4.1:1 
Magnesite___.___..._-_.. __._do__________________. 1,965 575 8.414 -oole ee LL eee eee 1,965 575 3.4:1 
Mica, flake__._._...----.  ~_._do_-____-___-u eee 1,302 79 16.5:1 19 8 2.4:1 1,321 87 15.2:1 
Olivine__......-...------2 ~~ _do____ eee 78 52 1.532 eee eee Lee Lee 78 52 1.5:1 
Perlite___.-..-- 2-2-2 donee 676 410 1.6:1 3 3 1.0:1 679 413 1.6:1 
Phosphate rock___..._..-- Thousand long tons__._.... 380,393 34,094 11.2:1 1,167 782 1.5:1 381,560 34,876 10.9:1 
Potassium salts.._._....... Thousand short tons_.___._. _._.__. ______... ---.. 19,877 2,688 7.531 19,877 2,638 7.531 
Pumice_________.------.) ©L__do_.__ ee 8,468 3,444 1.0: oe eeee Leelee Le 3,468 3,444 1.0:1 
Salt__.-- 222-2 eee doe. 5,405 4,956 1.1:1 13,498 10,419 © 1.8:1 18 ,903 15,375 1.2:1 
Sand and gravel_____._.-.  ___.do______._.-_._--__-. 905,179 905,179 1.03200 --o eee Lee Lee 905,179 905,179 1.0:1 
sodium carbonate (natural) __._do__.._.._-. 22 eee eee eee eee ee 2,551 1,454 1.7:1 25561 1,454 1.7:1 
tone: 

Dimension...........  __.-do______.__..______e. 5,658 1,776 3.2:1 267 36 . 7.4:1 5,925 1,812 3.3:1 
Crushed and broken... _.._do__.____._--_.__-... 807,684 741,625 1.1:1 36,917 35,944 1.0:1 844,601 777,569 ‘1.131



Sulfur: 
Frasch_........-.--. Thousand long tons....__.. 7,015 7,681 PS a 7,015 4,681 91:1 
Other___._---.-----. -..-do._____.-_---------- 1 1 Dp 1 1 1.0:1 

Talc, soapstone, . 
pyrophyllite.......... Thousand short tons......- 1,512 427 8.5:1. 585 476 1.2:1 2,097 903 2.3:1 

Tripoli....-..-------.--. -.--d0.._._.--.-.-------- 54 30 1.8:1 42 42 1.0:1 96 72 1.3:1 
Vermiculite..........--.. -..-do..._.-.--..----.--- 4,209 252 2 -16.7:1 0 --------. --------  ----+--- 4,209 252 16.7:1 | 

errr SS SS SS SSS SF SS SS SS SS SE SS SS 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes underground data 4 
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Table 12.—Mining methods used in underground operations, by commodities 

(Percent) 

Open stoping 
_——  ————_ Block caving Other and 

Natural Artificial unspecified 
Support Support 

1966 1967 1966 1967 1966 1967 1966 1967 

Metals: 
Bauxite._..._._._....-.-.-.-. 100.0 100.0 -_---- weet fee eee Lee eee Lee eee 
Copper_...-.-..------.--... 36.5 46.0 9.8 8.0 53.5 45.8 0.2 °#&£®»0.2 
Gold: Lode_._............. 65.0 75.3 30.5 24.4 __.--. LL ue 4.5 .3 
Iron ore._...-...---....... 45.5 61.4  ..--- -.---- 43.2 42.7 11.3 5.9 
Lead___--_..-.-.--- 2... 80.5 84.3 19.5 16.7 -.--- 2 wu eeee Luu eee eee 
Mianganese ore___.__.___.-- 1 a | 70.9 99.9 __.L. 2 LLL Lee 29.0 _...-. 
Mercury__......._-....--. 33.8 45.0 36.0 61.5 _.--- 2 wl eee 30.2 3.5 
Molybdenum_._________---- 1.0 6 pee -e tee ee 99.6 99.5 1. -Lueee 
Silver. .....-.-- 2-2 L-- 9.3 24.8 82.6 70.1 --- wou eee 8.1 5.1 

— Uranium...) 61.6 72.9 37.4 27.0 1.0 elo -p-eee eee ee 
Zine__....-...-...-.-.-... 81.4 86.6 16.6 12.4 - lo. Lue. 1.9 1.0 

Nonmetals: 
Asbestos_......_-......... 95.0 98.8 5.0 1.2 -.---e Lee eee eee eee 
Barite._....0.- 2-2. _-- 1 1.0 53.2 49.3 -_.--. -.---- 46.7 49.7 
Clays....-2..2--.-.--.--.-. 95.1 94.6 4.9 §.4 eee nee eee ee eee 
Feldspar...._-...-...-...-. 100.0 100.0 -.-_-2 wee ee eee ee eee eee eee ee 
Fluorspar_................. 80.0 85.5 19.9 13.8 2... ---.-. ol 7 
Gypsum....._.........._.. 100.0 93.8 .---2 een e ee peek eee eee eee 6.2 
Phosphate rock..._........ 93.6 93.6 6.4 i a 
Potassium salts............ 94.4 94.0 -..-22 week eee eee 5.6 6.0 
Salt..-0-02 2 eee 96.5 Ss 3.5 2.9 
Stone: , . 

Crushed and broken__.. 99.6 99.2 4 a 
Dimension........_._-. 98.1 98.2 ..-.-. -.---- 1.9 1.8 1.1... ~----- 

Talc, soapstone, and 
pyrophyllite._....._...... 70.6 80.8 17.8 18.6 -lo iL. ee 11.5 .6 

Tripoli-_._._..._.....-.....-._ 100.0 100.0 ------ ---eee fete ee eee eee eee eee 
Wollastonite...._....-..... 100.0 100.0 .----- whee feet ee eee eee eee ee 

Total__...__..._._..._.. 68.3 73.3 5.7 4.6 23.0 20.0 3.0 2.1
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Table 13.—Mining methods used in underground operations, by States 

(Percent) _ 

oO Open stoping 
——  ——————___ Block caving Other and 

State Natural Artificial unspecified 
support support 

1966 1967 1966 1967 1966 1967 1966 1967 

Alabama__...._......_.. 100.0 100.0 _.-.--- fee eee eee eee eee eee Lee 
Arizona. _.-...---.-.-...- 2.9 6.9 8.9 7.9 88.2 85.2 -.----- a --- 
Arkansas_...-....-...... 84.4 84.1  =~6©68.3 7.8 wn. Lune eee 7.3 8.1 
California.._..........-.. 79.3 81.0 14.4 16.5 1...) w1---- 6.3 2.5 
Colorado_.:_..---.-----. 10.6 8.3 3.4 6.0 86.0 85.7 -.----- ------- 
Georgia_...-.----.-----. 98.4 100.0 .. 1.6 LLL, Leelee Lee eee eee eee 
Idaho_.._.....---------- 5.3 5.7 | 84.3 86.4 7 4 9.7 7.5 
Illinois._......-...---.-. 96.6 97.1 3.4 2.9 nee pene eee ene eee wees 
Indiana. ___-__..---.--.. 100.0 100.0 _.-.2 ee fee eee eee ee eee eee Lee 
Iowa.....--...---.-.----. 100.0 100.0 ee fee eee eee eee eee Lee 
Kansas__......-.....-.-. 100.0 100.0 ee Leet ee eee eee eee eee tee 
Kentucky__.-.-...---.-. 99.0 97.7 .3 2.8 w.----.) THe uu-e oT won neee 
Louisiana__......_.....--. 100.0 100.0 2.2. Clee eee eee eee eee eee eee eee 
Maine. _____---- eee eee eee eee Lee 100.0. 100.0 ------ LL elle 
Maryland.._.-..-.-...-. 100.0 96.5 __-_uL- 5 
Michigan________.._._._.. 77.4 76.7 ol Lo. 16.9 18.4 5.6 4.9 
Minnesota_..._....-._--. ----- 1.6 2.22, feet eee wee 100.0 98.4 
Missouri__.....-..-.---- 100.0 100.0 -.----- -leeeee flee flee Lee eee Lee 
Montana______.__....... 33.6 | 56.3 66.2 43.5 -L-- Le. eee nee -2 2 
Nevada...-_...-......... 60.5 83.2 6.8 16.6 2-22. flee 32.7 2 
New Jersey_.__.-._.--..-. 38.3 1.4 50.0 73.0 -.---2. ) wane ee 11.7 25.6 
New Mexico__.__...._... 89.7 90.2 4.9 ~ 8.9 Linen. Teele 5.4 5.9 : 
New York___..-...-_.-.. 94.2 93.4 . elo Leen eee eee Lee 5.7 6.6 
North Carolina_..__._.__- elo... 91.6 100.0 8.3 wun eee eee ee 
Ohio_..._..._........._.. 100.0 100.0 -----. ween ee eee eee Lee Lene 
Oklahoma_..._...-....-. 100.0 100.0 -.---- wee eee eee eee eee teen 
Oregon__..-.-...-....... 100.0 100.0 ..----) une e ee eee eee eee eee eee 
Pennsylvania_....-...... 42.5 AT.2 wee Wee 57.5 62.8 -.--.-. -ua.--- 
South Dakota___.....-... 76.2 84.2 23.8 15.8 -.2e eee Lee eee eee Lee 
Tennessee__..._......-.-. 100.0 100.0 L222.) fee eee eee eee eee te eee ee 
Texas__...-_....-....... 98.9 99.0 . 1.1 SD 6 
Utah__.__-_._.----..-__-. = - 75.4 76.4 24.6 23.6 wnn-e ee Leek fee eee Lee 
Vermont__..._-....__... 67.3 79.9 W.1 «© 20.1 -Leee ee Lele 21.6 LL. 
Virginia__.......-....... 100.0 100.0 -2---- eee eee nee eee eee eee eee ee 
Washington_.._......---. 80.8 88.5 8.7 10.7 ~.----- ~-.---- 10.5 8 
West Virginia _..-....... 100.0 100.0 Lene fee eee eee Lee Lee Lee 
Wisconsin. ......-..-..-. 98.1 100.0 -...--- pee eee fee eee eee 1.9 LL LL. 
Wyoming..--.......-.--. 47.2 - 98.3 1.7 1.3 27.6 4 23.5 --_-- 

Total..._.....-.-. 68.3 73.3 5.7 4.6 23.0 20.0 3.0 2.1
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Table 14.—Kind of surface mining oper- Table 15.—Kind of surface mining 

ation, by commodities, in 1967 operation, by States, in 1967 

. (Percent of crude ore) (Pereent of crude ore) 

i 
CR 

Open Single Mul- Mul- 

Commodity pit bench tiple State Open Single tiple 
bench . pit bench bench 

rrr er 
re a A SS I a ED 

Metals: Alabama__...----_--..----- 93 —---- 7 

Bauxite......--------- 65 2 33 Alaska_....-.------------ 100 --.-- ----- 

Copper__.------------ 34 1 65 Arizona___..._------------ 44 ----- 56 

Gold: Lode__..-------- --- ----- 100 Arkansas_._....---------- 89 2 9 

Tron ore____---------- 15 1 84 California_._..._._---.----- 56 2 42 

Mercury.__----------- 27 43 30 Colorado____..----------- 94 1 5 

Nickel_.....---------- --- ----- 100 Connecticut.__...-..------ 71 19 10 

Rare-earth metals and Delaware___._.__--------- 90 ----- 10 

thorium..---------- --- 100) _-__- Florida__..__..--.-.-----. 99 ----- 1 

Tin. ....___._-_------ 100 ----- ----- Georgia_.._.._..------------ 89 8 3 

Titanium: Concentrate. 75 ----- 25 Hawaii___._....---------- 66 15 19 

Uranium......_._--.---. 92 ----- 8 Idaho__.__..--.--.-----.- 66 -—--.-- 84: 

Zine_...-------------- 178 22 --_-- Tilinois..._-._...--..---.-. 78 6. 21 

Nonmetals: Indiana__.__._.__..--..---. 69 9 22 

4 Abrasives: Towa___._.--------------- 72 14 £14 

Emery....------- 100 ----- ----- Kansas_.._._...----------- 98 2 wu. 

Garnet...-------- 61 ----- 39 Kentucky__...------------ 86 4 10 

* Tipoli.....------ 100 ----- ----- Louisiana___....---.------ 100 --.-. ----- 

. Aplite.......--------- 81 ----- 19 Maine.____.-_-----.------ 100 -..-- ----- 

Asbestos.....--------- 32 ----- 68 Maryland__...-...-------- 64 4 32 

Barite....__....------ 74 2 24 Massachusetts__....--.---- 83 3 14 

Boron minerals._------ --- ----- 100 Michigan__.-------------- 50 9 41 

Clays._...----------- 85 7 8 Minnesota_..----.-------- 22 1 17 

Diatomite_...-------- 3 6 91 Mississippi_...------------ 100 -..-- ----- 

Feldspar__..-..------- 67 3 30 Missouri__..._.-.---------- 85 2 13 

Fluorspar...---------- 89 ----- 11 Montana______.---------- 86 ----- 14 

Gypsum..---.-------- 52 43 5 Nebraska____.....-------- 90 ----- 10 

Kyanite.______.--.---- 16 ----- 84 Nevada___..--_.-.-.------ 39 1 60 

Lithium minerals....._. 100 ----- ----- New Hampshire_....-..--- 99 ----- “1 

- Marl, greensand_._.--. 100 --.-- ----- New Jersey...-.---------- 77 1 . 22 

Mica: Flake__..__....-- 100 ----. ----- New Mexico_....--------- 26 1 73 

Olivine_.._....-.----- 46 54 _---- New York____-.-.--------, 64 3 33 

Perlite..........------ 84 ----- 16 North Carolina___.._---.--- 96 - 2 2 

Phosphate rock...----- 97 ----- 3 North Dakota_.._....-..-. 100 ----- ----- 

Pumice..__.__---.---- 96 1 3 Ohio_.___-__------------- 76 8 16 

| Salt_._...__._--.------- 99 1 _---- Oklahoma___.-_..---.----  _ 76 20 4 

Sand and gravel_._...-- 100 --.-- ----- Oregon.__....------------ 94 ----- 6 

Stone: Pennsylvania.__..-.-.------ 68 5 27 

Crushed and Rhode Island_..___.__-.------- 88 ----- “17 

broken_....---- 63 8 29 South Carolina.__......--. 91 ----- 9 

Dimension._....-. 52 2 46 South Dakota______.--.-.. 100 --.-- ----- 

Tale, soapstone, and Tennessee__....._--.-----.- 93 ----- qT 

pyrophyliite......-.. 56 44 __.-- Texas_._...__.-.--------- 90 3 7 

Vermiculite....__.._... 21 ----- 19 Utah_.._____.------------ 21 ----- %9 

Vermont___.__.------------ 90 ----- 10 
Virginia___._..-....------ 56 11 33 
Washington_._......------- 99 ----- 1 
West Virginia_.._....----- 67 3 30 
Wiscorsin__....._-.-------- 88 2 10 

. Wyoming..._....--.------ 80 ----- 20 

Fa ree ASA eS ES Se
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Table 16.—Mining methods used in open- 
pit mining, by commodities, in 1967 

(Percent) 

Total material 
handled 

. | Commodity Preceded Not 
by drilling preceded ; 

and by drilling 
- blasting and 

blasting 

Metals: 
Bauxite....-.2 ee 89. 11 
Beryllium___...---.__--___ 18 22 “ 
Copper. .___.__-.-_-_-_.- 76 24 
Gold: 

| Lode_....-.-.------. 100 8 —..-.- 
Placer._...--.2-----.00 ote 100 

Iron ore_.._....--___.--- 78 22 
Lead.___-2. ee 25 15 
Mercury..._......-__-___- 35 65 

. Molybdenum._______.____- 94 6 
Nickel... Le 11 89 

. Platinum-group metals....  __.- 100 
Rare-earth metals.......... 100 —___-_-. - 
Silver... --.-- 31 69 
Titanium: Concentrate. —__ 21 19 
Uranium. ....-.2- eee te 100 
Zine....-....--._._...-. 100 aouuee 

Nonmetals: . 
; Abrasive stone. ...._.___- 27 73 

Aplite....-2.---..- Lo _e 19 81 
Asbestos_.__..-..-. _._.- $2 8 
Barite.._-___..-2-- Le 17 83 
Clays__..--...--___-_.-- 15 85 
Diatomite......---- eee lk 100 
Emery....-..-.---.----. 100 — ._-- 
Feldspar..._....--_-.---- 83 17 
Fluorspar.__......._..... 61 39 
Graphite_.....222-------. 100 ~~ 
Gypsum____.. 2 eee 82 18 
Kyanite.-._.-------.---. 100 —- LLL 
Lithium minerals__...._... 100 —-- ___. 

. Magnesite.......-.-..... 100 9 —LLL_- 
Mica: Flake_.._....-_.__. 13 87 
Olivine. _._...2---- =~ --e 62 88 
Perlite....-_-..-...-_---_-- 53 47 

. Phosphate roek______._.-- 1 99 
Pumice___._.._-_-_-.-_.--- 5 95 
Sand.and gravel......--.. 0 0 -.- 100 
Stone: 

Crushed and broken. _. 92 8 
Dimension. ....~..-_- 19 81 

Sulfur: Other than Frasch . 
mines..-..----.------. --- 100 

Tale, soapstone, and 
pyrophyllite......_..__- 62 38 

Vermiculite........--..-. 55 45 

Total....--.2 22 e AT 53
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Table 17.—Exploration and development activity in the United States, by methods 

Metals Nonmetals Total 

Method so - Feet Percent Feet Percent Feet Percent 
. . of total of total of total 

A _ - —aeeneenermammane —— — SS 

1966: ee 
Shaft and winze sinking______._------ 24,449 0.2 2,675 0.1 27,124 0.2 

Raising____-.-.-.------------------. ~ 162,969 1.5 9,313 3 172 ,282 1.3 

Drifting and crosseutting........----- 818,104 7.4 91,815 3.4 904,919 6.6 

Diamond drilling....____-_.--------- 2,465,943 22.5 85,969 83.2 2,551,912 18.8 

Churn drilling_....__.___------------ 266,996 2.4 1,900 a | 262 , 896 1.9 

Rotary drilling-_._____-.-.-.-------- 4,286,825 - 39.2 1,286,898 48.3 5,578,723 40.9 

Percussion drilling-_.__._._...-------- 2,624,185 24.0 755,613 28.4 38,879,748 24.8 

Trenching._.__.-.-_---------------- 52,717 5 238,553 9 76,270 .6 

Other_._.-_------------------------ 256,106 2.3 _ 406,527 15.3 662 , 633 4.9 

Total___.__---------------------- 10,947,244 100.0 2,664,263 100.0 13,611,507 100.0 

1967: . . 
Shaft and winze sinking__..-_-------- 20,829 0.5 2,347 0.5 23,176 0.5 

Raising_.._._....----.-------------- 176,318 1.0 8,061 3 184,379 9 

Drifting and crosscutting..._...------ 1,065,713 6.3 60,559 2.7 1,126,272 5.9 

Diamond drilling..._._.._...--_------ 2,514,670 14.9 123 , 303 5.6 2,637,973 13.8 

Churn drilling.__.._.--.------------- 202,991 1.2 9,425 4 212,416 1.1 

Rotary drilling-__.........._-------- 8,625,263 51.3 1,383,566 62.9 10,008 , 829 52.7 

Pereussion drilling.......-.---------- 4,009,081 23.8 280,665 12.7 4,289,746 22.5 

Trenching____..-..------------------ 67, 483 4 (28,824 1.3 96 , 307 5 

Other____.._.___.__.__.--.---------- 111,422 6 300 , 993 13.6 412,415 2.1 

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



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

(feet) os 

Shaft and Drifting and Diamond Churn Rotary Percussion 
Commodity winze Raising cross- ‘Trenching drilling drilling drilling drilling | Other Total 

sinking cutting woe . 4 

Metals: | . | : B 
Beryllium. ..--...---..----- 5 _.------- — 100 Leen ee . 2,469 55 65,627 ___.__--_-. --------- 68.166 2 
Copper_.-..---------------- 8,187 80,216 17,548 1,742 872 , 449 34,038 141, 748 77,599 il 1,238 , 488 Oo 

Gold_...-..---------------- 1,272 15, 752 59,1738 4,181 98 , 853 500 17,820 846,311 1,706 1,045,568 oO 

Iron ore.__.-.-------------- 857 49,124 142 , 747 2,300 217,771 12,619 158 , 804 34,018 15,024 688 , 164 o 

Lead_.-_._.--_-..---------. 56,165 12,109 287 , 552 34,015 295,207 85,111 25,759 461,319 66 , 763 1,278 ,000 : 

Mereuty ~~ «~~ -------2~-~-~- 438 3,604 11,111 3,850 386,069 - “4,822 . 8,596 93 ,621 835 156,946 J 

- Molybdenum__-_----------- 660 18,227 77,240 1,800 91,550 ____..__. 14,728 ...... 1. Leen 198,705 a 
- ilver....-.-.-.-....------. 1,017 6,442 27,898 2360 53,687 60 8,912 173,228 585 274,189 S| 

Tungsten_.....------------- 147 4,246 12,586 7,920 20 , 868 250 620 584 _..-.-... 47,171 yy 
Uranium_.___.--~.-..---.-- 5,475 16,466 245 ,439 2,735 609 , 620 10,521 8,108,098 1,097,414 6,144 10,101 ,912 ta 

Zine.._._._---------------. 2,656 25,182 108,114 2,000 188 , 286 50, 847 29,078 1,228,747 20,854 1,650,714 M4 
Other !_._-----------e eee eee ween eee 16,300 5,080 27,841 4,768 50,478 1,290 ..-.-.--- | 105,752 Z 

Total_...._......-.------ 20,829 176 ,318 1,065,713 67, 483 2,514,670 202 , 991 8,625 ,263 4,009 ,081 111 , 422 16 , 793 , 770 s 

Nonmetals: ta 

Asbestos...-.-------------- --.---- 252 985 1. -----  ----------- =e +--+ 1,200 _.._.-.---. ---.----- 2,487 
Barite___.---..--.-.-.-22-2 leeeee 291 4,479 ~ 40 11..--2-22e teense ee 1,012 160.1... 51942 2 
Clays.....---..-----.------ 45 50 180 200 8,896 8,800 684,888 ____...._-- 255,018 902,977 B 
Fluorspar._..--.----------- 650 1,406 14,749 80 63 ,104 625 .----------- 425 ....----- 80,989 

Gypsum._....--------202--- 0 -ee--- 1/200 4'505 2,000 2,384 _--.--.-- 79,845 ..-----_-- 5,500 95484 - 
Mica: Flake._....---.------ ------  --------- ----------: 1,100 1,885 __-..---- . 672) Li ------- 14,700 17,857 
Phosphate rock.----..------  ------ 45 609 800 8,300 .___.-... 246,741 ..___.__..- 12,000 268 , 495 

Potassium salts___-___--__--  ------ 0 ween eee eee eee eee ee eee ee 180) _Llene ee eee eee eee eee eee eee ee “180 

Stone.___..----..---------- +e 950 24,149 15,704 14,881 ...-.--.- 363 , 400 274,817 3,675 697 , 526 qj 

Talc, soapstone, and : tA 

pyrophyllite........-...-. 1,652 3,867 10,958 __-.-_-- 82,615 _.-..---. 0 --4---2----- 1,600 ...._.... 50, 687 t 
Other 2._....----.----------  -enee- eee eee ee ween ee----- 8, 980 1,608 1.22222. 55.,858 8,673 . 10,100 80 ,219 i 

Total_......-..---.--.--. 2,847 8,061 60, 559 28,824 123 ,808 - 9,425 1,383,566 280,665 800 ,993 2,197,748 . 

Grand total_..........-..-. 28,176 184 ,379 1,126 ,272 96 ,807 2,687,973 212,416 10,008 , 829 4,289,746 412,415 18,991,518 

1 Antimony, bauxite, manganese ore, nickel, tin and vanadium. . ; / 

§ Abrasives, boron minerals, diatomite, feldspar, kyanite, perlite, pumice, sodium carbonate (natural), sulfur (Frasch), and sulfur (other). 

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

(Feet) . 

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

Alabama. ___.- 2-22-22 eee eee eee 1,000 1,320 300 30,000 ___________ 19,165 51,785 Arizona_._.-_--.-2- 2-2-2... =. 2, 683 29 ,458 70 , 737 1,652 371,208 41 ,333 153 ,290 46 ,366 14 716, 741 Arkangas___-_-.2 22-8 291 20,529 4,060 36,001 _________ 10,753 108,897 ________. 180 , 531 California_-_.---_-- 2222222. = «1,909 7,404 26,644 4,310 137,162. _________ 39,289 55,397 349 272 , 464. Colorado____-----2 222 ie. = 4,696 23,211 173 , 368 7,203 301 , 584 3,581 397 ,412 300,750 8 1,211,813 Florida_.-._- 2-2-2 ee eee ee eee wae ee eee eee eee Lee 233,406 ___._-______ 12,000 245 , 406 Georgia-_.------------2--- ee eee nee lene ee TT wee eee eee 615,440 ___..______ 82,703 698, 148 S Idaho_____22 2 2,678 12,854 38 , 997 3,170 79,2838 _________ 115,813 1,600,530 630 1,853 ,955 Illinois_____- 2 50 716 8,569 ___ 57 , 684 1,725 6,309 40) __LL i lle 70,093 Indiana______-_-- 22 eee meee nee nen nee eee Lee Le. 80) _-eee eee LLL 80 by Towa___-.- 2-8 wae ee ee eee Leelee 820 _________ 2,300 __________. 3,500 6,620 > Kansas_-._..-2------ 2-22 eee Leet ween ee tee eee eee 3,853 58,032 169 ________. 62 ,054 ce Kentucky. _____.___--- 163 760 6,285 _______. 7,792 ________. - 56,994 600 ________-_ 72,544 wa Michigan___...-2 2-2 615 12,790 67,992 _______ 167,807 __._______ 54 6,923 ________. 256,181 = Minnesota_.---_. ee 840) _.--- ee Lee LL. 269 , 968 320 523 135 7,134 278 , 420 Missouri_--__-.---.-.-.-_--.-.-. 4,202 16,528 307 ,248 47,609 237 , 696 96 ,348 26,158 41,965 86,512 . 864 , 266 e Montana________-_____ 489 765 8,381 10,540 16,213 250) __L Lee 8,485 ________. 44,123 fg Nebraska_---.-_-.-2------- eee ee eee eee ween eee nee fee 500) __- eee eee Le 500 Oo Nevada_.____-___-_- ee 868 2,619 31,214 8,510 25,359 4,377 80,744 104,834 7,450 265 ,975 Oo New Jersey__..-_-._-.-----_- ee L. - 1,586 A958 eee Lee weeee eee eee LL 2,081 A New Mexico___.___.-----.-_-.-. 1,080 15,218 181,335 1,415 150 , 255 268 2,178,654 711,817 = «6,195 3,246 ,237 * New York_._______.-_-._ ee 414 15,957 17,495... ___e 8,806 _.--oee ee Le weer eee n ee eee eee. 37,672 Ha North Carolina__-.-.-2222--2--- ele eee eee eee 10,646 _____. lL. 35,200 __-_____ 3,600 A9, 446 g Oklahoma__...--2-2 2 eee. ween nen eee ene ee 250 10,305 4,812 82,966 __.-- ee LLL, 48 ,333 Oregon._... 2222 eee 50 560 1,576 3,808 786 4,768 300 4,500 9,012 25,360 Pennsylvania__._____-__.___-_-__. 8, 9,415 28,5383 ____ Le 96 88 eee eee 88 ,044 South Carolina_--.-_--2 22 e eee w-a-u-u-e 1,100 _-_______ 1,752 _ooe eee LL. 2,852 South Dakota_______.__ 2 253 18 ,192 45,035 110 97,122 _________ 89,260 __.-._-_----. LL. 244 ,972 Tennessee____ 265 1,948 80,615 ________ 64,703 950 122 ,287 164,451 154,770 539 , 989 Texas_-__.. 2 ee | ne 300) ________ 45,395 ___. 1 __ 654,240 120,000 _________ 819 , 947 Utah. ____ eee 1,875 7,513 86, 840 260 267 , 212 7,500 (344,041 733 , 222 1 1,398 , 464 Vermont_._-_____.---2.--____-- 490 300 1,365 ..______ 15,909) 88 ee eee ee 18,064 Virginia__..-.-_------- eee Lee 5 , 662 8,657 __--- eee. Le 62,345 __2 eee Le 76,664 Washington. _.-__-..--._-- 8 44 472 4,654 90 8,405 eee Lee 263 , 440 1,420 278,525 Wisconsin. ._-.--...2---.-2 eee eee eee 2,282 ~.--..- 3,565 40,182 1,155 1,600  _________ 48 ,684 Wyoming---_-2 2 2 eee 5,160 12,226 2,320 254,771 1,899 © 4,659 , 532 15,625 17,952 4,969 ,485 
Total_.__-_.-....-........ 28,176 184 ,379 1,126 ,272 96 ,307 2,637 ,973 212,416 10,008 , 829 4,289,746 412,415 18 ,991 5138 

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

- (Thousand short tons) . 

Shaft Drifting 
Commodity and Raising and Trenching Stripping Total 

winze cross~ 
sinking cutting 

Metals: | | 
Bauxite... eee een eee wee --- 50 --- 263 313 
Beryllium_-.. 2-2-2222 ee --- --- weoee --- 7 T 
Copper ----- == - =a eer ecennn enn no ee 17 Al 218 3 121,849 122,128 

old: 
Lode... 22 eee 4 31 95 3 84 217 
Placer__.....22--_--- 2 ee. _-- _-- 1 3 64 68 

Iron ore_.....-.-----_ ee 10 56 380 2 121,166 121,614 
Lead... 2 eee 36 24 2,075 718 146 2,359 
Mercury.._.-____-__-_-.-.---.------ 1 8 16 10 608 643 
‘Molybdenum... __._-_-.----- ee 10 34 248 12 wea eeee 304 

. Siver...- 2 eee ee 5 24 54 12 12 167 
Tungsten__._-___ ee --- 11 52 7 6 76 
Uranium. _._..2-- eee 12 18 578 5 11,260 11,373 
Zine____. eee 16 36 430 11 823 1,316 
Other ll. eee --- --- a 12 2,205 2,27 

Total... eee 111 283 4,197 158 258,553 263 ,302 

Nonmetals: 
Asbestos. -..--.---- ene eee eee ee --- 1 -~-- 56 57 
Barite._......-2---- ee eee eee --- --- 6 --- 712 Tis 
Clays.....-.. 2-2-2 eee --- wn. wees 2 38 , 847 33,849 
Feldspar__.._--_ eee eee eee eee --- ae 1 102 103 
Fluorspar__.._...------.--_-_----_- ee 1 3 32 ~-- 9 45 

- Gypsum... ee --- 5 18 9 6,278 6,310 
~Perlite..-222 22 eee ee --- — ----- --- 10 10 
Phosphate rock. __.____-.~-2.--_---- --- — 1 4 239 , 485 239 , 490 
Stone.__._._..-.------- eee --- 1 1,155 285 21,918 23 , 359 
Talc, soapstone, pyrophyllite......__- 7 5 27 --- 84 123 
Vermiculite....-2 2222 --- ----- --- 586 586 
Other 2.202 eee --- --- wanne 66 2,040 2,106 

Total... 2 ee 8 14 1,240 367 310,127 311,756 

Grand total... 22-2 ee 119 297 5,437 525 568 , 680 575 , 058 

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

. (Thousand short tons) 

Shaft _ Drifting 
State and Raising and Trenching Stripping Total 

winze cross- 
sinking cutting 

Alabama..___.-.-.---_-------..------- 2 +-- --- a 1 28,188 28,189 
Arizona..__-_.._-_.._-.-_-_--.---_---- 8 35 191 3 100 , 934 101,171 
Arkansas._______.-_--_--- eee eee eee ee —_— 56 7 1,708 1,771 
California_.__._._.-.--..---.---.------ 7 17 87 14 1,267 1,392 
Colorado.....--._.-.-.-.-_.--.-------- 18 54 427 19 114 682 
Florida__._..-..-.-.-.---_------------ 0 +ee woe _eeee --- 222,993 222,993 
Georgia_.__...--.--_-.---_.----------- 9 --- — wane _-- 82,305 82 ,305 
Idaho____._-___..---_-.-.-.-.---------- 16 43 100 17 2,202 2,378 
Illinois_......_....-.-_-.-_-.---------- +e 2 12 --- 3,194 3,208 
Indiana_......---_- 2 eee eee tee --- ae --- 1,146 1,146 
Towa._..-.._---._..--.-------.-------- +e --- a-u-- --- 10,835 10,835 
Kentucky._.__..---_-.--------- eee eee 1 253 a 1,532 1,786 

. Maine_________.____-_-.-------------- 9 --- _-- ae =e 823 © 823 
Michigan.__.._.__-_-.-_-----_-----_-- 8. 13 145 ~-- 13 , 546 13,712 
Minnesota...__ 2... --------- 3 _-- a _-- 89,603 - 89,606 , 
Missouri........._..._..----.--.------ 30 29 3,029 360 490 » 3,938 
Montana_______._.-.__-----_---------- 2 1 13 20 71 107 
Nebraska____._..__-__---------------- eee --- a _-- 120 120 
Nevada____.:.-.-_._-_-.-_---.-------- 1 6 127 66 141 341 
New Jersey._._._______.-.-_-_.--------- _— 1 1 --- ~a----- 2 
New Mexico______-_.-__-_----..-------- 5 16 461 6 22 ,960 23 , 448 
New York___._-_______.-- ee e-- 1 15 45 --- ------- 61 
North Carolina_.____.___-- eu eee ee _-- ----- _-- 15,425 15,425 
Oregon._.._.--..~_-- eee 1 1 3 7 woaene- 12 
Pennsylvania______._._-_____-_--------- a 6 87 _-- -oaeeee 93 
South Carolina__-._--_-_-2- eee eee eee _u- une _-- 8,809 ~— $3,809 
South Dakota_______..___.--_-_.----_-- 1 23 69: 3 22 . 118 
Tennessee. ______ eee 3 2 166 --- 4,253 4,424 

. Texas.__.__.______-.-----_-_---------- oe ~-- a---- _-- 4,201 4,201 
Utah_ ~~ eee 14 19 79 ~-- 339 451 
Vermont._....._._-_-_---- eee 1 ~-- 3 --- ween eee 4 
Virginia_____. 2-2 eee --- . 7 30 --- 38 75 
Washington.__._____=-__--- Lee es 1 q --- 1 9 
Wisconsin__.__..___.-__--------------- 9 --- --- 18 --- 250 268 
Wyoming._..._..._-.-.---------------- 9 --- 5 28 2 6,170 . 6,205 

— Total... 22 eel. =: 119 297 5,437 525 568,680 575,058
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oo, Table 22.—U.S. consumption of industrial explosives _ 

(Thousand pounds) 
en 

Black basting powder High explosives Liquid 
Year = — )scoxyzen Total 

Granular ! Pellets! Permissible Other than explosives 3 
permissibles 2 

— $$ eee 

1912___.......... 280,293 ae 24,630 234,470 we eeee 489 393 
1918___.......... 229,989 manure 27,686 242 ,387 e----e 500 ,012 
1914..__._.__._._.- 206,100 wanuee 25,698 218 , 454 mee eee 450,252 . 
1915_.__- Lee 197 , 722 wane 27,350 235 , 829 weenne 460 ,901 
1916__...____.... 215,575 wane ee 34,685 255,155 eannee 505,415 
1917___......-... 277,118 © _----e 43 ,041 262 ,316 eee ee 582,475 
1918__.._-2 2 Le 246 , 664 wae ee 46 ,045 206 , 416 ween 499 ,125 
1919___ 180,511 ~a---e 38 , 855 198 ,268 ~uenee 417,634 
1920._........... 254,880 Hoenn 53 , 963 229 ,112 we enne 537,955 
1921.2... Le 160,021 - ae ee 41,134 170 , 952 wn eeee 372,107 
1922... 178,866. moo ee 43 , 430 209 , 476 wae ene 431,772 
1923. 22 201 , 952 woneee 60,371 — - 267,405 woe 529 , 728 
1924. ___.__- Le 167,076 ~a-ene 55,134. 273 , 323 wee e ee 495 , 5383 
1925.22 2 156 ,964 wane 58,353 — 286 , 435 ~o---- 501 , 752 
1926_.___._______- 157 , 687 ------ 67,685 310,518 wa enee 535,390 
1927__._._. 2 ee 131,696 men eee 63 , 847 303 , 468 w-n-ee 499 ,011 
1928_______ Le 98,004 23, 754 60 , 708 292,785 weenie 475,251 
1929___._ 2 Le 86,818 33 ,227 62 ,670 . 826,993 we eeee 509 , 708 
1930_. 2.2 2 _- 63 ,138 36, 735 53 , 826 291,391 ween ee 445 ,090 
1931_.__ 2 Le 46,300 33 , 530° 41,578 - 216,157 weeuee 337 , 565 
19382_.__ 22 ____e 35, 793 27,961 32 ,225 137,908 wae eee 233 , 387 
19838_.2202_.--_ 2 - 33 , 887 30 ,323 33 , 928 157,849 ~o---e 255 , 987 
1934... 2 37,193 31,742 39 ,208 206 , 625 woeeee 314,768 
1935___22 34,223 34,665 39,170. 200 , 323 week 308 , 381 
1986____- 2 ee 40,420 41,278 47,859. . 262 ,047 penne 391,604 - 
1987-_2_-2 29 , 837 36,404 49,579 288 , 924 wen ee 404,744 
19388___...__.___- 23 , 552 28 ,143 41,859 238 , 576 eon ee 332 ,130 
1939____________- 28 , 322 29,915 49 ,951 278 ,250 wou ee 386,438 
1940____ ee 29 , 083 30,670 58, 486 305,180 waouee 423 , 369 
1941_________ Le 27, 882 31,576 70,612 351,857 wanuee 481 ,927 
1942________ Le 24,167 31,367 | 84,022. 359 , 699 waneee 499 ,255 
19438_____ ee 19,814 26,608 92,656 . 338 , 573 manned 477,651 
1944____. ee 16,283 26,677 102 , 538 318 ,613 moon 464,111 
1945... 12,303 24,644 97,407 322 ,957 wane ee 457,311 
1946... 2 Lee 13 , 539 23 , 285 100,258 399 , 233 won e ee 536,315 
1947___._. Lee 9,837 26,627 122 ,349 476,017 16,561 651 ,391 
1948_.._- 8,236 25,004 126 , 282 550,085 15,620 725,229 
1949_____________ 5,853 14,224 91, 680 505,601 13 , 922 631 ,230 
1950... Le 5,441 15,214 109 , 420 575 , 962 13,804 ~ T19, 841 
1951___.2 3, 752 10,233 108 , 258 611,237 20 , 341 . 753,321 
1952___. ie 3,887 6,715 95, 460 636 , 741 21,915 764,718 
1958... 8 5,186 4,329 89,879 668 , 952 22,465 790,811 
1954... Le 6,407 3,890 75 , 863 612 ,054 17,741 715,955 
1955___- Le 3,262 3,362 93 , 718 687 ,226 19,310 806 , 878 
1956.__.2 Le 2,818 2,780 104,934 898 , 524 17,724 1,026,780 
1957__..-----____- 1,443 2,241 104,522 912,590 13,835 1 ,034, 631 
1958_._2-- Le 658 1,834 84,085 864,117 10,903 961 , 597 
1959_.2 2 1,114 1,219 83 , 520 955,915 6,808 1 ,048 , 576 
1960____________- 464 1,073 80,577 1,089,216 1,668 1,172,998 
1961___.__._____- 647 873 73,439 1,126,427 2,235 1 203 ,621 
1962__.__________ 439 183 72 , 884 1,236,057 2,243 1 312 , 406 
1963... --_._______ 502 636 76,319 1,376,633 1,834 1 455,924 
1964__.__________- 451 495 77,406 1,585,015 2,184 1,665 ,551 
1965__-___...--_--. 464 372 76,040 1,802 , 426 5,598 1,384 ,900 
1966____________. 240 223 74,527 1,882,072 13 ,094 1,970,156 

oe 

1 Pellet powder was first manufactured for general use in the U.S. in 1925; included with granular powder 
prior to 1928. 

? Beginning 1956 includes unprocessed ammonium nitrate as well as completely processed ammonium nitrate 
blasting agents. 

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

(Pounds) — 

Year Coal mining Metal mining Quarrying and Total 
nonmetal mining 

1928_____._-__.--_.--L- eee 21,968,700 41,000 329 , 500 22 ,339 ,200 
1929_________- Lee 32,181,175 24,525 231,100 32 , 436,800 
1980.___._--_..--..-..---~------ 36 , 096 ,225 . 29,625 189 , 300 36,315,150 
1981_____.___-__-_-____--.-_---- 33 ,261 ,950 1,550 235,675 — 83,499,175 
1982____...____...-___-_-._--.-- 27, 782 ,550 16,500 118,250 ~ 27,917,300 

~1988__. 2. eee 30 , 056 , 800 14,700 186,050 30 , 257,550 
19384_______..---.---.---------- 31,501,000 5,275 222 ,000 31,728,275 
1985_______-_____u.- 2 - eee 34,275,325 13 , 400 - 215,000 34,503 , 725 
1986__________ 2. eee 40 , 933 , 550 5,775 295,175 - 41,234,500 
1987_._.__.-.___-.---_---------- 35,917,250 5,300 388 , 425 36,310,975 © 
1938______.___.-----...-.---.-- 27,837,000 10,775 218 ,025 28 ,065, 800 
1989_ 2. ee 29 ,278 ,225 700 392,350 29 ,671 ,275 
1940_____--..----_.-_-_------ 29 , 847,725 4,600 450,225 - 30 , 302 , 550 
1941_____-_ eee 30, 898,575 ou eee enee 656 , 825 31,555,400 
1942___._ 0. ee 30 ,870 , 400 550 460,725 31,331,675 
19438_____- ee 26 ,031 , 300 450 536,325 26,568,075 : 
1944... ee 26,252,850 . 550 373,300 26,626,700 
1945.22 ee 24,307,650 500 - $15,325 24,623,475 
1946.2. eee. «= 22, 797, 250 22,000 410,250 23,229,500. 

| W472 eee 26,219,575 2,500 355,925 26,578,000 
1948__2 2 eee 24,542,050 400 363 , 850 24,906,300 
1949_. 2 eee 13,800,200 200 323 , 800 14,124,200 . 

' 1950__.-.- 2 ee 14,767,250 50° 377 , 725 15,145,025 
1951____. 2-2. 9,799,875 2,100 334,725 10,136, 700 
1952... eee 6,316,825 — 500 235,000 6,552,325 
1958___- 2.2 eee 4,163 ,450 100 107,150 4,270,700 
1954.22.22 eee 3,683 , 150 50 134,400 3,817,600 
1955_ eee 3,116,200 - 9,675 158,175 8,284,050 
1956___... 22 eee 2,542,025 1,150 113,150 2,656,325 
1957__ eee 2,078,600 woeeneenuee 121,850 2,200,450 
1958__2 eee 1,612,200 ween nee 54,275 1,666,475 
1959__ eee 926,750 __._-.---- - 134,600 1,061,350 
1960_._..-_.-----__ ee 833 ,275 wenn ee enee 135,375 968,650 
1961___-.-- eee 692 ,100 wean ee eens 128,100 820,200 
1962____. 1-2 eee 625,750 __ eee _ 106,925 732,675 
1963... 2 eee 496 , 850 900 - 84,800 582,550 
1964____.--.- ee 341 , 300 ~ aa aeeeeee 47,800 389,100 
1965__._..--.- 2 eee 126,000 ween e eee 61,000 187,000 
1966____..__.. 2-2-2 eee 77,000 manne nee 25,000 102,000 

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

(Thousand pounds) 

Quarrying and 
Year ._Coal mining Metal mining nonmetal Total 

mining 

1912_._._ eee) 187,091 Lee aw aeen eee 187,091 
19138____.._-_---- ~~~ eee ------ =: 184, 917 8,350 wenn eee ee 193 ,267 
1914_____.. eee ----- =: 176, 818 7,572 ween une ee 184,385 
1915_______.------------~.---------------- 167,514 6,704 ween eee ee 174,218 
1916________---------- eee =: 176, 976 7,846 ween nee 184,822 
1917________..---------------------------- 235,750 9,455 weeneeeee 245 ,205 
1918________--- eee «= 216, 222 7,445 waeaeeunee 223 , 667 
1919__.___. eee ------ =: 153, 490 6 ,303 waneeueeee 159 , 793 
1920__.._.__-------.--- eee --- =. 219, 768 8,681 we eenneee 228 ,444 
1921___.---_-_ eee _----- 140,836 4,620 weeeeenee 144,956 
1922_.... 2-2 ee ------ = 154, 762 4,193 ween eee ee 158,955 
1923_.._..- 2-2 eee --- = 175, 489 4,373 ween e eee 179 , 862 
1924_ 2 eee eee = 140, 625 3,612 a eeeueeee 144 ,237 
1925____....-.-.-..-----------------------. 182,414 3,447 6,012 141,873 
1926___.....-.-----------.---------------- 186,112 2,849 5,909 144,870 
1927.____.._------------------------------ 112,570 2,156 5,785 120,511 
1928.__._..._.---------_-------------- +e 78,934 2,054 4,733 85,721 
1929.2. eee eee 69,879 2,261 4,335 76,475 
19380.._...-.-.-.- 2-2-2 ee 49,589 1,359 3,636 54,584 
1981_..-_-. 2-2-2 34,506 1,144 2,607 38 ,257 
1932____.__. eee 28,529 435 1,369 30 , 333 
19838... 22 ee eee eee 27,164 493 1,278 28 , 935 
1934._...__..__---- ----- e+e e + ---- 28,915 594 1,627 ~ 31,186 
1985_._.--._-._ eee e----- =. 227, 822 — 652 1,623 29 ,597 
1986_____.-.-._----.----- +--+ -e- 30,128 478 1,937 32 ,543 
19387__..-...-.-. 2. eee 22,806 279 2,017 25,102 
1988__._..- 2-2 eee eee 18,531 175 1,519 20 ,225 
1939__.. 2-2 eee eee 21,890 201 2,010 24,101 
1940... 2a 23 , 447 236 2,353 26 ,036 
1941... ee 22,604 59 2,443 25,106 
1942_____ eee eee 19,878 120 1,715 21,7138 
1943__ 2. 22 17,564 63 1,512 19,139 
1944... eee 13, 708 69 1,216 14,993 
1945__2. eee eee 10, 734 20 1,073 11,827 
1946__..._ eee 9,786 24 1,363 11,173 
1947__2 2 -- 7,685 22 1,198 8,905 
1948_____-..- 2+ -- 6,081 45 1,354 - 7,480 
1949_. eee 3,772 17 955 4,744 
1950__.-- eee 2,935 - — 254 1,057 3,992 
1951__.. 2 eee eee 2,036 7 901 2,944 
19§2___-__ eee eee 1,261 14 872 2,147 
19538... 705 52 823 1,580 
1954____. 2 eee -e-- 591 11 536 1,138 
1955__-2 eee eee 422 10 374 806 
1956_._ 22 375 17 © 341 133 
1957__-_- 2 eee eee 375 1 256 632 
1958_=_.- eee 174 2 223 399 
1959___- 2 eee 112 1 235 348 
1960________.__-___- eee 103 30° 183 316 
1961___________.-__-_- eee eee 14 1-2-2... 428 502 
1962_____-___- wee eee 115 1 222 338 
1968_____.__._______-- 2 eee 260 __._.-.-- 169 429 
1964_________ 22 eee eee 108 6 145 259 
1965______- eee eee 15 4 120 139 
1966______.-__.--_- eee ee 2245 --e------ 390 145 

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

2 Sold but later returned unused. .
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Table 25.—U.S. consumption of high explosives other than permissibles in the minerals 
| industry ! 

. (Thousand pounds) 

eer A SL LL 
 L——e 

Year Coal mining Metal mining Quarrying and Total 
nonmetal mining 

- . 

1912________--- 2 e+e 20 , 903 89,703 wee eee ee eee 110 , 606 

1918____._________-.----------- ee 24,143 92 ,096 pe eeee eens 116 ,239 

1914_-_-_______ eee ee 24,216 — 84,265 pee eee eee ee 108,481 

1915_________._-_____---_---_- eee =| S22, 384 . 109,129 nee eee ee eee 131,513 . 

1916____________-.-_-u- i+ ---- 20,901 - 131,754 ~een---e-ee 152,655 

1917____._.___-___._-_---------_---- © 28, 263 132 ,236 ~ eee eee eee 160, 499 - 
1918________._-__-..- __-- eee 30,780 | 102 ,955 ~e aunt eee 133 , 735 
1919_.___________--_- ue ---- 2 i(<ss 29, 616 89,755 eau eee eee 119,371 . 
1920__._..__-__.-----.-----_-----. © 37,273 89,132 ween eee 126,405 
1921. ______-_____ eee ee--- = 5 84,232 50,977 wan neenenee 85,209 
1922____._____________ ieee 25,498 78,074 ween ee eee . 103,572 

1928____._____-__- ie eee 37,829 105,004 eee ee eee 142 , 833 

1924____.___________ eee 36,608 103 , 836 ~o- eee e 140,444: 

1925_________-.__----_ eee 26,947 102 ,623 71,501 201,071 

1926____._..-.-_---__-__----------- 35,229 110,374 76,186 221,789 — 
1927_.-_._______ eee 34,173 102 ,122 78,506 214,801 
1928____-- eee -- 30,077 — 96 ,088 74,820 200 , 985 
1929_.__. e+e 31,752 108 ,939 79,505 220,196 
1980____..__________-L eee 28,148 : 91,161 68,334 . 187,643 - 
1981________________ eee 19,965 — . 57,431 48 , 568 125,964 
1982__-__.2 eee 16,173 29 ,409 29.263 74,845 
1983____.2._-.____--.------------- 17,478 32 ,839 29 ,985 80,302 © 
1934______________-_..------------ 22,212 45,690 34,491 102 ,393 
1985______________---i eee 21,958 ~ 55,841 _. 34,222 112,021 
1986____..________-_-_____-------- 24,053 76,657 49,779 150,489 
19387____..______--_- i --_-e------ 26,691 99 , 537 52,777 179 ,005 
1988__-_____._._ Lee eee 23 , 584 75,407 40 , 702 139 , 693 
1939... ___. Lee 23 , 663 88 , 061 53 , 732 165 , 456 
1940__-_-_________ eee eee ee 26,686 105,995 59 , 634 192,315. 

1941______-___ eee 38 ,515 116 ,344 78 , 403 233 , 262 

1942__.____________ Lee 42 ,009 119,936 85,281 247,226 | . 

1948____.___________-_L eee 54,060 .. 122 ,653 19,647 256,360 

1944____.______ eee 77,493 102,164 70,531 250,188 

1945____..__._-_--__-------------- 91,551 89 ,292 73,031 253 , 874 . 

1946______________ Li eee 108 ,076 82,173 101, 458 291,707 
1947_____________ eee -- 130,719 102 ,249 109,118. 342 ,086 
1948_____.____________ ee _---- 159 ,258 115,909 123 ,135 398 , 302 
1949_____.- eee 126 , 409 _ 110,804 120,185 357 ,398 
1950____..-__________-__---------- 156 , 839 127,749 138 , 857 423 ,445 
1951____..__________--i eee 152 , 500 147,073 . 150,230 449 ,803 
1952_____________ eee 144,996 151,148 165,511 461 ,655 
1958____._________________-_---_--- 134,483 167 ,294 175,189 476 , 966 

1954____.. eee 108 ,048 145,953 169 , 565 423 , 566 
1955____.__________.---___-----_-- 123 ,651 168 , 483 | 195,185 487,319 
1956_-__.-__ eee 172,730 | 197,190 212,189 582,109 
1957_______________--_---- eee 245,735 191,788 216,333 653 , 856 
1958______..___.--__-._-__--------- 259 , 933 144,812 210,330 . 615,075 

1959____._________-___-___- ee 279,608 151,377 248,515 679 , 500 

1960____..______._______-_-_-_---- 332 ,395 221,097 261 , 980 815,472 

1961____.._____________- eee 339 ,173 234,097 267,478 840 , 748 

1962_____________ ue eee 363 , 265 245,147 286,749 895,161 

1963____..__________-_____-__----- 428 ,304 - 252,726 319,819 1,000,849 

1964____.___________ eee 470, 702 318,176 360 , 312 1,149,190 
1965______________-_-_________-_-- 515,651 356,632 . 369 , 334 1,241,617 
1966____.__._______________-_----- 534,141 353 , 236 393 ,911 1,281,288 

nC 

1 Prior to 1925, explosives used for nonmetal mining were included with metal mining and classified as other 
mining; explosives used for quarrying were included in all other purposes (not shown in this table). Includes 
unprocessed ammonium nitrate as well as completely processed ammonium nitrate blasting agents beginning 

with 1956,
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Table 26.—U.S. consumption of permissible explosives in the minerals industry ! 

(Thousand pounds) 
ee 

Quarrying and 
Year Coal mining Metal mining nonmetal Total 

mining 
ee ee 

1912__ 2 eee 18,151 4,668 wee enee 22,319 
19138__.._- 2 eee 21,804 4,735 -ueeue--- 26,539 
1914_____2 eee 19 , 594 4,850 wae e eee 24,444 
1915____---.------- ee 21,842 4,688 -ua-----e 26,530 
1916____ 2-2-2 eee 26 , 567 6,207 ~ae---e ee a2,174 
1917_____.-.----------- eee --_--. = =——s« 82, 910 6,102 aaa -eeaee 39 ,012 
1918______-.---- eee 37,263 4,550 ween eee ne 41 ,813 
1919______ eee 32,840 2,498 ween eee ee 35 ,338 
1920_____.-_.-------- eee ee 45,222 3,751 ane eee 48,973 
1921_______.- eee 38 , 056 882 one e ene 38 , 938 
1922... eee 40,198 1,453 weeee---- 41 ,651 
1923_.__..-.-------- eee 56, 807 783  oece eens 57,590 
1924_ 22 52,147 515 woe enue 52 , 662 
1925___.--- 2 eee 52,256 3,533 838 56 , 627 
1926____--- 2 eee 65,143 216 581 65 , 940 
1927___.- eee 60 , 942 191 536 61 ,669 
1928_____.--- eee 57,261 231 1,243 58 , 735 
1929__._. eee 60 ,244 165 370 60,779 
1980_____-.- eee eee 52,378 183 502 53 ,063 
1981_____--- ee 40,611 10 230 40,851 
1982___._ ee eee 31, 533 35 93 31,661 
1933__...2-_ 22 33 ,218 26 434 33 ,678 
1934_____ 2 ee 38, 770 28 287 39,085 
1985_._.-..-2 eee 38 , 665 75 329 39:,069 
1986___._... ee 47,002 68 580 47,650 
1937___.-2 2-2 eee 48 , 735 50 434 49 ,219 
1938__..-- 2-2 eee 41,417 20 268 41,705 
1939____._-_-- 2 eee 49,401 17 887 49,805 
1940__._ 2 ee 57,821 27 453 58,301 
1941_____ eee 69,971 19 551 70,541 - 
1942_____- ee eee 83 , 400 33 477 33 ,910 
19438___ 2 eee 92,135 26 421 92 , 582 
1944____ ee 101 , 825 4 513 102 ,342 
1945... eee 96 , 848 15 447 97,310 
1946____. eee 99 ,455 20 689 100 ,164 
1947... ee 121 , 432 39 703 122,174 
1948______ eee 125,185 56 823 126 ,064 
1949___ eee 90 ,535 35 777 91 ,347 
1950__..----- eee 108 ,351 55 895. 109 301 
1951... 222-22 eee 107 ,182 131 815 108 ,128 
1952_ eee 94 , 482 62 163 95,307 
1953.2 eee 88,810 73 819 89 , 702 
1954. 2 eee 74,988 78 610 15,676 
1955__.--- 2 eee 92 , 657 125 754 93 ,536 
1956____. 22 eee 103 , 698 95 726 104,519 
1957__2 2-2 eee eee 103 , 534 55 446 104 ,035 
1958_.2. 22-2 eee 82 , 892 101 406 83 ,399 
1959.2 eee 82,573 89 528 83.,190 
1960___2 2 eee 79 , 667 60 450 80,177 
1961______-.. 2-2 eee 72 ,522 58 445 T3 ,025 
1962_.._-2 2 eee 71,646 39 532 72,217 
1963_._.___---_- eee 75,150 74 560 15 , 784 
1964___... eee 75,950 117 741 76 ,808 
1965... eee 73 , 564 79 1,520 75,163 
1966_____-_. eee 71,091 95 1,957 72 ,143 

1 Prior to 1925, explosives used for nonmetal mining were included in metal mining and classified ag other 
mining; explosives used for quarrying were included in all other purposes (not shown in this table).





Statistical S 

By Kathleen J. D’Amico* 

- This summary appears in Minerals Because of inadequacies in the statistics 
Yearbook volumes I-II, and III, which available, some series deviate from the 

. _ cover mineral production in the United foregoing definition. The quantities of 

States, its island possessions, the Canal gold, silver, copper, lead, zinc, and tin 

Zone, and ume Commonwealth ° Puer i are recorded on a mine basis (as the re- a 
Nico, as well as the principa! minerals  coverable content of ore sold or treated ). 
imported into and exported from the The val ‘ened to these antiti 
United States. The sections of this chap- values assigned to se quantiles, 
ter and the area chapters in volume III however, are based on the average selling 

contain further details on production. A Price of refined metal, not the mine value. 
- summary table comparing world and U.S. Mercury is measured as recovered metal 

mineral production also is included. and valued at the average New York 
Mineral production may be measured price for metal. 

at any of several stages of extraction and The weight or volume units shown are 

ta the chu The stage of Ho hae to te used those customary in the particular indus- 
in the ¢ apter Is normaily what is terme tries producing the respective commodi- 
mine output.” It usually refers to min- . . , . 

. . . ties. No adjustment has been made in dol- 
erals in the form in which they are first eM : 

extracted from the ground, but custom- af values for changes in: purchasing power 
arily includes for some minerals the prod- Ff the dollar. 
uct of auxiliary processing operations at , | 

or near mines. 1 Statistical officer, Minerals Yearbook. . 

. Table 1.—Value of mineral production ! in the United States by mineral groups 

(Millions) 

Year Mineral fuels Nonmetals Metals Total 
(except fuels) 

1963__.._..-.----------.-------- $13,317 $4,316 $2 , 002 $19,635 
1964___.___-- ~~ ---- 13,623 4,623 2,366 r 20,612 
1965___.__.---- 2-2 ee 14, 047 4,933 r 2,544 21,524 
1966 ©... eee 15,112 5,176 2,703 22,991 
1967_._.._---...--.--------.---- 16,198 5,205 2,333 23, 736 

r Revised. 

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

101



Table 2.—Mineral production ! in the United States | pat 
| | | | & 

ee 

1964 1965 1966 oo, 1967 
Mineral i 

Quantity Value Quantity Value _ Quantity Value Quantity Value 
(thousands) (thousands) (thousands) (thousands) 

i 

Mineral fuels: . | 
Asphalt and related bitumens (native): 

Bituminous limestone and sandstone and gilsonite 
short tons... 1,935,344 $10,038 1,911,664 $9,461 2,041,271 $8,438 1,866,666 $8,186 

Carbon dioxide, natural (estimate) _ thousand cubic feet._ 1,232,816 166 1,173,676 152 +1,140,907 153. 1,142,374 165 
oal: . : . . 

Bituminous and lignite ?____..thousand short tons-- 486,998 2,165,582 512,088 2,276,022 583,881 2,421,293 552,626 2,555,377 
H Pennsylvania anthracite_____.-..._---------do__-- 17,184 148 ,648 14, 866 122 ,021 12,941 100 , 663 12 ,256 96 , 160 

elium: . 
Crude_______-__-..-__---..--thousand cubic feet_. 3,197,016 85,322. 3,566,734 39,848 3,654,700 41,556 3,697,300 42 ,800 . 
Grade A__________.-._-____.-_--------.--d0___- 830 , 481 25,923 819,100 28 , 880 951,400 | 82,541 1,015,000 29,657 = 

Natural gas._____._______-_---_.---million cubic feet__ 15,462,138 2,387,689 16,039,753 2,494,542 317,282,184 %2,721,875 18,171,825 2,898,741 S, 
Natural gas liquids: . | 

Natural gasoline and cycle products Co -°) 
thousand gallons_. 7,000,181 463,600 7,288,070 494,354 37,591,658 3§624,167 * 7,919,831 3 649 , 429 > 

LP gases____.__.._-.---------------------do___. 10,743,591 362,792 11,257,267 417,249 12,184,294 527,223 18,717,861 632 ,994 CF 
Peat________-_______.-----.---------.----short tons_-_ 639 ,690 6,198 603 , 746 6,080 605 , 858 6,501 619 ,687 6,768 
Petroleum (crude)_._.__...-thousand 42-gallon barrels__ 2,786,822. 8,017,078 * 2,848,514 * 8,158,299 28,028,084 #8,727,387 %3,216,715 49,377,516 5 

Total mineral fuels__...._..._._...____------------- XX 138,623,000 XX 14,047,000 XX 15,112,000 XX 16,198,000 - 

Nonmetals (except fuels): a 
Abrasive stones 4__.__..___.__._.-__-_--_--short tons_. 3,186 $292 3,603 $432 3 , 806 $615 2,701 . $574 Oo 
Asbestos______....._-------------------------do___- 101 , 092 8,148 ©§ 118,275 10,162 125,928. 11,056 1238 ,189 11,102 A 
Barite____.___.__._._.__________-.__thousand short tons. 830 9,796 .——s« 852 10,192 — 947 11,259 962 11,604 ~ 
Boron minerals_.______..----_-----------------do___- 776 60 ,871 807 64,180 "866 68 ,209 955 74,130 Hy 
Bromine._____.__.___--------------thousand pounds- - 283 , 580 66 ,064 328,115 77,259 326,498 = 78,888 849,757 85,391 2 
Calcite (optical grade)__..._.__.-------------pounds_- 4 2 (5) (5) (6) . ) Wee eee ee eee eee eee e 
Calcium-magnesium chloride. _.-.------.---short tons_- WwW WwW Ww WwW Ww Ww 608 , 965 11,988 
ement: 

Portland_____________thousand 376-pound barrels_ - 358,378 1,145,108 366,802 1,154,448 © 873,091 (1,162,984 365,570 1,148,208 
Masonry__.__.....-.--thousand 280-pound barrels_ 22,397 63,305 =: 28, , 260 65,979 22 ,367 63 , 407 21,700 62,168 
Natural and slag___... thousand 376-pound barrels__ 283 1,057 279 1,027 © r 109 r 415 94 "360 

Clays____....-...-_-------------thousand short tons_ - 52 ,947 192 ,631 55,126 ' 204,982 ° © 56,713 r 221,714 54,664 223 ,987 
Emery_..-.___--------------------------short tons_- 9,214 172 10,720 204 11,102 | 210 (5) (5) 
Feldspar__....._.-_.__-------------------long tons-. 587,194 5,389 624,598 6,263 ¥ 655,452 r 7,020 615,397 7,086 
Fluorspar._...-..------------------------short tons_ _ 217,187 9,723 240 , 932 10 , 889 253 , 068 10,841 295,643 13,164 
Garnet (abrasive).._._.-..-..---..--------------d0__-_. 16,123 1,622 19,330 1,717 21,952 . 2,092 20 , 494 1,849 
Gem stones (estimate) ___.....------------------------ NA 1,474 NA 2,218 NA 2,437 NA 2,430 
Gypsum_______..-.-.----_-------thousand short tons_- 10,684 38,874 | 10,033 37,375 | 9,647 35,681 9,393 34,383 
Lime_________.-----__------------------------do__-- 16,089 223,149 16,794 232 ,939 18,057 289,588 17,974 241,137 
Magnesium compounds from sea water and brine (except . 
Me metals) short tons, MgO equivalent._____-------- 599 , 698 42,177 637,857 | 47,197 r 651,187 r 46,690 544, 428 41,414 

ica: 
Scrap____.__.-_.-.-------------------short tons- - 114,729 3,353 120 ,255 3, 468 113,133 3,733 118,503 2,876 
Sheet____..__.----___------------------pounds__- 242 , 662 58 716,086 185 4,500 1 20,500 (5)



Perlite. .._..----------------------------short tons... 349 , 867 3,073 392 ,384 8,352 404,160 3,907 418,001 3,978 

Phosphate rock__..__------------thousand short tons. - 25,715 161,067 29 ,482 193 , 323 r 39,044 r 261 , 092 89 ,770 265 ,947 

Potassium salts__. thousand short tons, K20 equivalent_. 2,897 114,095 3,140 129 , 767 3,320 122,210 3,299 105 ,313 

Pumice._....._.----------------thousand short tons-. 2,776 6,443 3,371 6,550 3,218 6 , 765 3,446 5,181 

Pyrites___....-------------------thousand long tons-- 847 5,471 875 5,333 873 5,088 861 7,948 

Salt__...._..--------------------thousand short tons_- 31,623 200 , 706 34,687 215,699 86 , 468 229 985 38,946 251,210 

Sand and gravel____.-.------------------------d0---- 868 , 208 893 ,375 908 ,049 957,416 934,481 984 ,982 905 ,162 980 ,356 

Sodium carbonate (natural)..._..----------short tons-- 1,274,745 80,451 1,494,106 84,717 1,737,511 40,674 1,727,977 40,589 

Sodium sulfate (natural)__...------------------do---- 575 ,033 10,989 619 , 752 11,024 640 , 329 11,271 636 , 843 10,710 

Stone 6._._._..._-_---------------thousand short tons- - 725,583 1,184,564 780,242 1,203,831 813,374 1,260,715 785,592 1,240,244 

Sulfur: 
Frasch process mines... --.----thousand long tons- - 6,035 120,776 7,251 164,654 7,721 201 , 292 7,682 251,670 

Other mines______.-------------------long tons-_. 794 8 2,852 11 557 5 568 3 

Tulc, soapstone, and pyrophyllite....._...--short tons.. _ 889 ,949 6,218 © 862,875 6,343 | 895 ,045 6,479 902 ,512 6,871 

Tripoli_.....---------------------- +--+ 2-2 ---dO---- 64,613 268 £71,188 381 66,163. 328 70,984 377 

Vermiculite......-_-------.-----thousand short tons. - 226 3,613 249 4,460 262 4,954 255 4,974 

Value of items that cannot be disclosed: Aplite, brucite, 

diatomite, graphite, iodine, kyanite, lithium minerals, - oo 

magnesite, greensand marl, olivine, staurolite, wollas- 
tonite, and values indicated by footnote °..-..--.----- xX 58,771 xX 65,028 xx 69 ,911 xx 55,734 

Total nonmetals_.__.._.....----------------------- XX 4,623,000 XX . 4,933,000 XxX * 5,176,000 XX 5,205,000 3 

Metals: 
5 

Antimony ore and concentrate 
mM 

short tons, antimony content- . 682 (7) 845 (7) 927 (7) 892 (7) ra 

Bauxite_.____.__.. thousand long tons, dried equivalent . - 1,601 $17,875 1,654 $18 ,682 1,796 $20 ,095 1,654 $19,079 Q 

Copper (recoverable content of ores, etc.) - -- -short tons.__ 1,246,780 812,901 1,851,734 957,028 1,429,152 1,083,850 954,064 729 ,401 > 

Gold (recoverable content of ores, etc.)-..-.troy ounces.. 1 , 456 , 308 50,971 1,705,190 59,682 1,803,420 68,119 1,584,187 55,447 m 

Iron ore, usable (excluding byproduct iron sinter) 
mn 

thousand long tons, gross weight_- 84,300 802 ,331 84,079 801 ,388 90,040 854,134 82,415 817,511 q 

Lead (recoverable content of ores, etc.)...... short tons. . 286 ,010 74,935 301,147 93 ,959 827 ,368 98 ,964 $16,931 88,741 = 

Manganese ore (35 percent or more Mn) 
= 

short tons, gross weight... 26,058 (7) 29 ,258 (7) 14, 406 (7) 12,585 (7) > 

Manganiferous ore (5 to 85 percent Mn)------..-do__-- 238 , 776 (7) 332 , 763 (7) 324,926 (7) 289 , 160 (7) a 

Mercury....__-----------------------76-pound flasks. - 14,142 4,452 19 , 582 11,176 22,008 9,722 28 , 784 11,639 

Molybdenum (content of concentrate) . thousand pounds. - 65,097 97,121 77,310 120,801 91,670 144,327 81,596 133 , 604 

Nickel (content of ore and concentrate) - . .--short tons_- 15,420 (7) ' 16,188 (7) 15,036 (7) 15 ,287 (7) 

Silver (recoverable content of ores, etc.) 
thousand troy ounces. - 36,334 - 46,980 39,806 51,469 48 ,669 56, 463 32,119 49 , 784 

Tin (content of concentrate)_.....----------long tons-. 65 185 AT 126 97 265 (7) (7) 

Titanium concentrate: 
Ilmenite_._.___._--------short tons, gross weight. 1,003,997 19,178 | 948 , 8382 . 18,058 | 868 , 436 17,608 882 ,414 18 ,519 

Rutile.._...._._--------..----------------do._.- 10,547 1,016 (7) (7) ©) (7) (7) (7) 

Tungsten ore and concentrate 
short tons, 60 percent WOs basis_ - 9 244 11,251 7,949 13 ,028 8,912 17 ,620 9,088 20,895 

Uranium 8 (recoverable content U;0s). thousand pounds. - 27,171 217,375 19,727 157 , 828 19 ,037 152 ,281 20,655 165,239 

Vanadium (recoverable in ore and concentrate) 
short tons_-_ 4,362 13,061 5,226 18,284 5,166 22,210 4,968 21,381 

Zine (recoverable content of ores, etc.)........--d0.... 574,858 156,808 611,153 178 ,284 572 , 558 166 ,044 549 , 413 151, 562 

Bee footnotes at end of table. 
punk 

oS 
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Table 2.—Mineral production ! in the United States—Continued 

1964 1965 1966 1967 . 
Mineral rn em ee 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) (thousands) . (thousands) 2 

ec bd 

Value of items that cannot be disclosed: Beryllium con- a 
centrate, cobalt, columbium-tantalum concentrate eg 
(1967), magnesium chloride for magnesium metal, f 
manganiferous residuum, platinum-group' metals tw 
(crude), rare-earth metal concentrates, zirconium jv 
concentrate, and values indicated by footnote 7_______. xX $40,183 xX $44,804 XxX r $46 ,605 xX $50,190 i. 

Total metals_______________._ ue eee eee XX * 2,366,000 XX * 2,544,000 XX * 2,703,000 XX 2,833,000 

Grand total mineral production.____....------.----- XX* 20,612,000 | XX*21,524,000 | XX+¥22,991,000 XX 28,736,000. Q 

I 
t Revised. |§ NA Not available. XX Not applicable. | | bs 
1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). & 
2 Includes small quantity of anthracite mined in States other than Pennsylvania. “a 
? Final figure; supersedes figure given in commodity section. 
4 Grindstones, pulpstones, millstones (weight not recorded), grinding pebbles, sharpening stones, and tube-mill liners. 
5 Figure withheld to avoid disclosing individual company confidential data; value included with ‘‘Nonmetal items that cannot be disclosed.” 
¢ Excludes abrasive stone, bituminous limestone, bituminous sandstone, and ground soapstone, all included elsewhere in table. 
7 Figure withheld to avoid disclosing individual company confidential data; value included with “Metal items that cannot be disclosed.’”’ 
8 Beginning with 1964, the basis for reporting uranium ore has been replaced by uranium (recoverable content U 0s).
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Table 3.—Minerals produced in the United States and principal producing States in 1967 

Mineral Principal producing States Other producing States 
in order of quantity 

ee 

Antimony_.....-..-----.---- Idaho, Nev., Alaska, Mont. 
Aplite._....--.-.-----.------ Va. 

Asbestos__........-----.-.--. Calif., Vt., Ariz., N.C. 
Asphalt_._...--------------- Tex., Utah, Ala, Ky.__....-..-.-. Mo. 
Barite.____.__._.____.-.-..-. Mbo., Ark., Nev., Ga__....__...-.. Alaska, Calif., N.C., Tenn. , Wash. 
Bauxite_...._..---.-.-.--... Ark., Ala., Ga. 
Beryllium__...........-----. S. Dak., Colo. 
Boron__.._.--.-----------.-- Calif. 
Bromine____.__..----..--..-. Mich., Tex., Ark., Calif. 
Brucite__.......-.--.---.-.-. Nev. 
Calcium-magnesium chloride... Mich., Calif., W. Va. 
Carbon dioxide__._.....-_-_-. N. Mex., Colo., Calif., Utah._...... Wash. 
Cement............-...----- Pa., Calif., Tex., Mich_._..._...... Ala., Ariz., Ark., Colo., Fia., Ga., 

. Hawaii, Idaho, IIl., Ind., Lowa, 
Kans., Ky., La., Maine, Md., 
Minn., Mis3s., Mo., Mont., 
Nebr., Nev., N. Mex., N.Y., 
N.C., Ohio, Okla., Oreg., S.C., 
S. Dak., Tenn., Utah, V3z., 
Wash., W. Va., Wis., Wyo. 

Clays_...-.------.---------- Gas, Ohio, Tex., Pa__......------- All other States except Alaska, R.E. 
Coal__..........---.-_-----. W. Va., Pa., Ky., Ill.............. Alla., Alaska, Ark., Colo., Ind., Lowa, 

Kans., Md., Mo., Mont., N. 
. Mex., N. Dak., Ohio, Okla., 5. 

Dak., Tenn., Utah, Va., Wash., 
Wyo. 

Cobalt___......-.-..---.--. Pa. a 
Columbium-tantalum__...._... 8S. Dak. 
Copper_...-....-.-.--------- Ariz., Utah, N. Mex., Mont....... Alaska, Calif., Colo., Idaho, Mich., 

, . ‘ Mo., Nev., Okla., Pa., Tenr., 

. Wash. 
Diatomite__...___...---..--. Callif., Nev., Wash., Ariz........-. Oreg. 
Emery_........-_----------- N.Y. 
Feldspar..____..-...-----.-. N.C., Calif., Conn., S. Dak.....--. Ariz., Colo., Ga., Maine, WN.H., 

S.C., Va., Wyo. 
Fluorspar__....-------------- Ill, Ky., Mont., Nev....--------- Ariz., Colo., N. Mex., Uiah. 
Garnet, abrasive...........-. N.Y., Idaho 
Gold_................_..._.. & Dak., Nev., Utah, Ariz__....... Alaska, Calif., Colo., Idaho, Mont., 

N. Mex., Oreg., Pa., Tenn., 
Wash. 

Graphite._........-.-..-.--- Tex. 
Gypsum____._._...-....-.--. Mich., Calif., Iowa, Tex...._--.-.-.  Ariz., Ark., Colo., Ind., Kans., La., 

Mont., Nev., N. Mex., N.Y., 
Ohio, Okla., S. Dak., Utah, Va., 
Wash., Wyo. 

Helium_.__..__..._..._...... Kans., Tex., Okla., N. Mex.._....- Ariz. 
Jodine_......._-.--.-------- Mich. 
Iron ore.._................-. Minn., Mich., Calif., N.Y_......-.  Ala., Ariz., Colo., Ga., Idaho, Miss., 

Mo., Mont., Nev., N.J., N. 
Mex., Pa., Tex., Utah, Va., 
Wyo. 

Kyanite__.............--.-.. Va.,8.C., Ga. 
Lead......._................ Mo., Idaho, Utah, Colo......-.... Ariz., Calif., Ill., Kans., Ky., Mont., 

Nev., N. Mex., N.Y., Okla, 
Va., Wash., Wis. 

Lime_.._......-..-----.----. Ohio, Mich., Pa, Tex.......-..-.. Ala., Ariz., Ark., Calif., Colo., Conn., 
Fla., Hawaii, Idaho, IIL, Ind., 
Towa, La., Md., Mass., Minn., 

: Miss., Mo., Mont., Nebr., Nev., 
N.J., N. Mex., N.Y., N. Dal, 
Okla., Oreg., S. Dak., Tenn., 
Utah, Vt., Va., Wash., W. Va., 
Wis., Wyo. 

Lithium__.......-.......-.-. N.C., Nev., Calif., S. Dak. 
Magnesite__............-.... Nev., Wash. 
Magnesium chloride._._...-.... Tex. 
Magnesium compounds_...... Mich., Calif., Tex., Fla........---. Miss., N.J., Utah. 
Manganese ore._....--------. N. Mex., Mont 
Manganiferous ore._.......... Minn., N. Mex., Mont., Colo. 
Manganiferous residuum__._... N.J. 
Marl, greensand___.....-...-- N.J., Md. 

Mercury. ----- __............ Calif., Nev., Oreg., Idaho.......... Alaska, Ariz., Ark., Tex. 
ca: 
Serap_......------------ N.C., Ga., Ala, S.C_..-.-.--.---- Ariz., Calif., Colo., Conn., N. Mex., 

Pa., S. Dak. 
Sheet_.____.._..-.-..-..-. N.H., N.C. 

Molybdenum_..._....---.--. Colo., N. Mex., Ariz., Utah........ Calif., Nev., N. Dak., S. Dak. 

See footnotes at end of table.
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Table 3.—Minerals produced in the United States and principal producing States in 1967 
| . | | —Continued | | Oo 7 

Mineral Principal producing States Other producing States 
. in order of quantity 

Natural gas___..-...-..---.-. Tex., La., Okla., N. Mex_._.--.... Ala., Alaska, Ariz., Ark., Calif., 
. Colo., Fla., Ill., Ind., Kans., 

- _ Ky., Md., Mich., Miss., Mo., 
Mont., Nebr., N.Y., N. Dak., 
Ohio, Pa., Tenn., Utah, Va., 
W. Va., Wyo. | 

Natural gas liquids.__........ Tex., La., Okla., N. Mex...._..... Ark., Calif., Colo., Fla., Ill., Kans., 
Ky., Mich., Miss., Mont., Nebr., 
N. Dak., Pa., Utah, W. Va., 
Wyo. 

Nickel__._.......-._.-.-....  Oreg. . 
Olivine._....-.....-.--...... Wash., N.C. 
Peat._....------------------ Mich., Ill., N.J., Ind.__........... Alaska, Calif., Colo., Fla., Ga., 

Idaho, Iowa, Maine, Md., 
. Mass., Minn., Mont., Nev., 

N.H., N.Y., N. Dak., Ohio, 
reg, Pa., S.C., Vt., Wash., 

Perlite_...........-.-.-----. N. Mex., Ariz., Nev., Calif.._..... Colo., Idaho, Oreg., Tex., Utah. 
; Petroleum................--. Tex., La., Calif., Okla_............  Alla., 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, Va., 
W. Va., Wyo. 

Phosphate rock__........---- Fla., Idaho, Tenn., N.C__.._...__. Mort., Utah, Wyo. 
Platinum-group metals_......_ Alaska, Calif. 
Potassium salts.............. N. Mex., Utah, Calif., Mich__.._..._. Md. 
Pumice...__........_--..----  Ariz., Calif., Oreg., Hawaii_.._..... Colo., Idaho, Kans., Nebr., Nev., N. 

Mex./Okla., Tex., Utah, Wash., 
Wyo. 

Pyrites.__-..-.....-..------- .Tenn., Pa., Colo., Ariz_..._...._._.. S.C., Utah. 
Rare-earth metals_.__...._..... Calif., Ga., Fla., Colo. 
Salt_....--.--2-----------.--  La., Tex., Ohio, N.Y__._......... Alla., Calif., Colo., Hawaii, Kans., 

. - ' Mich., Nev., N. Mex., N. Dak., 
Okla., Utah, Va., W. Va. 

Sand and gravel...._.......... Calif., Mich., N.Y., Ohio_____._._. All other States. 
Silver___.....-..--.---.----- Idaho, Utah, Ariz., Mont........._. Alaska, Calif., Colo., Mich., Nev., 

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

Sodium carbonate__-._..__..._.. Wyo., Calif. 
Sodium sulfate____...........  Calif., Tex., Wyo. 
Staurolite....._.-....-..__-.. Fla. 
Stone___-.___._.....-...._.. Pa., Tex., Ill., Ohio._._...__.__.__. All other States. 
Sulfur (Frasch)__..._......_...  lLa., Tex. 
Sulfur, ore____.._.._...__.____ Calif. 
Tale soapstone, and pryophyllite. N.Y., Calif., Vt., N.C__........... Ala., Ark., Ga., Md., Mont., Nev., 

Oreg., Pa., Tex., Va., Wash. 
Tin__._....--.___.__.._____. Calif., Colo., Alaska. 
Titanium.__.._.._.__.._.__._... N.Y., Fla., Ga., N.J___.._...._.___. Va. 
Tripoli_........_.._._.._._._._. Ill, Okla., Ark., Pa. 
Tungsten_.__..._.._._.....-... Calif., Colo., Idaho, Nev__.___._._. Ariz., Mont., Utah, Wash. 
Uranium_____._.-.----.--.-. N. Mex., Wyo., Colo., Utah__.._.__ Ariz., N. Dak., S. Dak., Tex., Wyo. 
Vanadium_____.__._--...--.. Colo., Idaho, Utah, N. Mex_____._ Ariz., S. Dak., Wyo. 
Vermiculite.___...._.......... Mont., S.C., Tex., Ariz.......-._._. Wyo. 
Wollastonite...._...._.__..... N.Y., Calif. 
Zine__..__.__-.---.-.---.-.-. enn., N.Y., Idaho, Colo__..._._.._ Ariz., Calif., Ill, Kans., Ky., Mo., 

Mont., Nev., N.J., N. Mex., 
Okla., Pa., Utah, Va., Wash., 

: Wis. 

Zirconium___._.__._.._._...._.. Fla., Ga.
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Table 4.—Value of mineral production in the United States, and principal minerals 
: : produced in 1967 

(Thousands) 
mee . 

a Percent 
- State Value Rank of U. .. Principal minerals in order of value 

, tota 

Alabama__..-.--.. $251,391 21 1.06 Coal, cement, petroleum, stone. . 
Alaska. ___..------ 134,066 29 -56 Petroleum, sand and gravel, coal, natural gas. 
Arizona... 2... 463 , 863 15 1.95 Copper, sand and gravel, molybdenum, cement. 
Arkansas____..---. 179 , 453 27 -76 Petroleum, stone, bauxite, cement. 
California......... 1,696,233 3 7.15 Petroleum, natural gas, sand and gravel, cement. 
Colorado___--_.--- 346,235 17 1.46 Petroleum, molybdenum, coal, sand and gravel. 
Connecticut___...- 20,619 45 -09 Stone, sand and gravel, feldspar, lime. 
Delaware... _.._...- 2,383 50 .01 Sand and gravel, stone, clays, gem stones. 
Dist. of Columbia... --.-----2 0 LLe weet. mo 
Florida. _-_....---- 309, 797 18 1.31 Phosphate rock, stone, cement, clays. 
Georgia___-.-.-.-- 153, 458 28 -65 Clays, stone, cement, sand and gravel. 
Hawaii. ._.._-___- 16,936 46 -07 Cement, stone, sand and gravel, pumice. 

. Idaho... ---_---- 109,408 31 -46 Silver, phosphate rock, lead, zinc. 
Illinois___._.._---- 636,801 8 2.68 Coal, petroleum, stone, sand and gravel. 
Indiana___._.___-- 244,921 22 1.03 Coal, cement, stone, petroleum. 
Towa. __.--.---_.-- 113, 222 30. .48 Cement, stone, sand and gravel, gypsum. 

_ Kansas-_--.--.--.-- 574,068 10 2.42 Petroleum, natural gas, natural gas liquids, helium. 
Kentucky_......-. . 585,705 il 2.26 Coal, petroleum stone, natural gas. 
Louisiana__......._. 3,961,750 2 16.69 Petroleum, natural gas, natural gas liquids, sulfur. 
Maine... -..-- 14,882 47 -06 Cement, sand and gravel, stone, peat. 
Maryland__.-_-_-- 712,819 37 -3l1 Stone, cement, sand and gravel, coal. 
Massachusetts... _-_ 40,612 43 -17 Sand and gravel, stone, lime, clays. 
Michigan__._.__._... © 610,204 9 2.57 Iron ore, cement, sand and gravel, bromine. 
Minnesota__..____- 523,326 .13 2.20 Iron ore, sand and gravel, stone, cement. 
Mississippi. ...---- 217,010 24 -91 Petroleum, natural gas, sand and gravel, clays. 
Missouri. _....-_--_ 236,659 23 1.00 Stone, cement, lead, iron ore. 
Montana________-_ 186, 524 26 -79 Petroleum, copper, sand and gravel, phosphate rock. . 
Nebraska... ._.._--- 70 , 868 39 .30 Petroleum, cement, sand and gravel, stone. 

' Nevada_____-..... 90,883 33° -88 Copper, gold, sand and gravel, diatomite. 
New Hampshire_-.-- 8,117 48 -03 Sand and gravel, stone, clays, felsdpar. 
New Jersey_.___--- 12,747 38 -31 Sand and gravel, stone, zinc, magnesium compounds. 
New Mexico..___-- 874,106 qT 3.68 Petroleum, natural gas, potassium salts, uranium. 
New York__.____--_ 299,318 19 1.26 Cement, stone, sand and gravel, salt. 
North Carolina..___ 77,094 36 .32 Stone, sand and gravel, cement, phosphate rock. 
North Dakota.__.- 97,588 32 -41 Petroleum, sand and gravel, coal, natural gas. 
Ohio..._--------__ 498, 888 14 2.10 Coal, stone, sand and gravel, cement. 
Oklahoma._._....._ 1,082,126 °§ 4 4.35 Petroleum, natural gas, natural gas liquids, cement. 
Oregon___...._---- 66,560 40 .28 Sand and gravel, stone, cement, nickel. 
Pennsylvania-_-_..--_ 898 ,398 6 3.78 Coal, cement, stone, sand and gravel. 
Rhode Island_-_-___-_ 4,035 49 -  .02 Sand and gravel, stone. 
South Carolina__.-_- 48,274 42 .20 Cement, stone, clays, sand and gravel. 
South Dakota___-.-- 52,618 41 .22 Gold, sand and gravel, stone, cement. 
Tennessee. _...__--_ 189 , 572 25 -80 Stone, zinc, cement, coal. , 
Texas._......_..-. 5,406,371 1 22.78 Petroleum, natural gas, natural gas liquids, eement. 
Utah__..--.--.---- 354,477 16 1.49 Copper, petroleum, coal, molybdenum. 
Vermont....-_..-- 27,268 44 -11 Stone, asbestos, sand and gravel, talc. 
Virginia._........- 283,685 20 1.20 Coal, stone, cement, sand and gravel. 
Washington__._--._ 82,067 | 34 .35 Sand and gravel, cement, stone, zinc. 
West Virginia. _____ 937, 858 5 3.95 Coal, natural gas, natural gas liquids, stone. 
Wisconsin_—.._..-- 79,612 35 .34 Sand and gravel, stone, cement, zinc. 
Wyoming._......-. 530, 696 12 2.24 Petroleum, uranium, natural gas, sodium salts. 

Total___.... 23,736,000 —... 100.0 Petroleum, natural gas, coal, stone.



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

. 1964 1965 1966 1967 
Mineral eee” weee 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) (thousands) (thousands) 

ALABAMA . 

Cement:? - . . 
Portland_____.__---..-_-____...._--thousand 376-pound barrels... 12,870 $40,108 13,765 $42 , 604 16,394 $49,587 15,364 $46 ,510 
Masonry..___.-.------------------thousand 280-pound barrels_ 2,574 7,794 2,598 7,853 2,570 7,618 2,377 6,938 

Clays____.--------.--------.--.--__-.--.-..-thousand short tons_-_ 31,991 3 4,060 32,220 34,888 2,448 5,142 2,724 7,422 
Coal (bituminous)___._...--....-.._.-.-_..----------------do___. 14,435 102 ,267 14,832 (106,249 |... 14,219 100 ,112 15,486 110, 696 
Iron ore (usable)-..._..........---thousand long tons, gross‘weight.. . 2,106. 11,812 | 1,495 = . 8,241. - 1,508 8;702 1,472 8,286 
Lime_____._.___---__----.--------_--..-----thousand short tons_. 599 7,118. 653 7,905 699 8,442 624 7,719 
Natural gas_____.-__.-_..-..-----------------~--million cubic feet __ 165 18 203 26 252 32 248 31 
Petroleum (crude)___.......__...__....-thousand 42-gallon barrels_ ' 8,498 22 ,095 8,064 © 21,047 8,030 20,878 7,348 19,500 
Sand and gravel_____-__._-.._____..--..-----thousand short tons_- 5,840 - -6,191 6,422 7,195 7,082. 7,953 4,229 7,969 ta 
Stone_.___.___.---_----_--_--- eee eee --- dot. «= 415,852 424,976 = 417,987 430,810 420,744 436,839 18,371 33 ,346 © 
Value of items that cannot be disclosed: Native asphalt, bauxite, slag . . / 2D 

cement, clays (kaolin 1964-65, bentonite 1964-65), scrap mica, salt, & 
stone (dimension limestone, dimension marble 1964-66, shell 1964—65, oe . vu 
crushed sandstone 1965-66), talc, and tripoli (1965)__.-.-.-.-__.--- xx 9,251 xX 9,446 _ xX 4,528 xX 2,974 > 

Total___._-__ eee eee ene eee xx 235,690 xx 246 , 264 xx 249,778 xX 251,391 a 

. ALASKA B 

Antimony ore and concentrate_._..__._-short tons, antimony content__ _ 44 $18 1 $1 8 WwW 10 WwW a 
Coal (bituminous)___...__._.-.--------------thousand short tons_- 745 5,008 893 6,095 927 $6,953 925 $7,296 B . 
Copper (recoverable content of ores, etc.)......----------short tons_. V1 q 32 23 Ww. WwW W W O 
Gold (recoverable content of ores, etc.)-_....---.--------troy ounces__ 58,416 2,045 42 ,249 1,479 27,325 956 22 , 948 808 tx 
Lead (recoverable content of ores, etc.).....-------------short tons. -..----.  ~-------- 9 3 14 A Loe eee Lee eee . 
Mercury.._._.___.----------~----------------------~76-pound flasks_- 303 — 95 Ww Ww Ww Ww WwW WwW rm 

Natural gas___...-._......-.....--------------million cubic feet_- 6,238 1,719 7,255 1,799 11,267 2,794 14,488 3,610 a 
Peat._..___________ eee eee eee eee -----8hort tons... 2,350 19 1,967 16 Ww. WwW 1,528 12 “a 
Petroleum (crude)_._.._...-----.--..--thousand 42-gallon barrels__- 11,059 33 , 627 11,128 34,073 14,358 44,007 29,126 91,164 
Sand and gravel___.._--.-.------------------thousand short tons_ - 26,089 18,488 80 ,266 84,467 17,457 21,793 22,370 26 , 248 
Silver (recoverable content of ores, etc.)_____--thousand troy ounces__-_ qT 9 8 10 q 9. 6 9 
Value of items that cannot be disclosed: Barite (1966—67), gem stones, 

platinum-group metals, stone, tin, uranium ore (1964-65) and values | , , . 
indicated by symbol W.---------------------------------------- xX t 6,013 — XX r 5,612 XX 6,167 — XxX 4,924 

Total_____..._.-_-..------.------ ee ee ee eee xX ¥ 66,048 xx ® 83,478 xX 82,683 xX 134, 066 
tL SS ST EE A LE TLL I AL CL TO CA LA OLA CLT, 

ARIZONA 
SS LL LE LLL LI OL TL LL LT LL LETC EL LT TL EL 

Asbestos_______.-___--_-----------------------------~-short tons-- WwW WwW 3,469 $441 Ww WwW WwW WwW 
Clays ?______._...-.------------------------thousand short tons_- 168 $213 129 164 89 $121 67 $37 
Coal (bituminous)_.__.-------.----------------------------O--- 2 nee n eee eee een ene cnn enn ee penne nee eee en-ee-) --2------ 1 5 
Copper (recoverable content of ores, etc.)-..-...--.-.----short tons_. _ 690, 988 450 , 524 703 , 377 497,991 739 , 569 535 , 004 501,741 388,591 
Diatomite.._.......--------------------------------------d0_--- 450 16 295 8 1,353 36 Ww Ww 
Fluorspar...._--------------------------~----------- === MOL een renee nnn renee enn ence enn eee eee ere + - ee ee 10,000 - 280 

Gem stones_.__.--_----_---------------- +--+ ee ee eee NA 120 NA 120  ~°“NA 120 NA 150 
Gold (recoverable content of ores, etc.).._---.----------troy ounces... 153,676 5,879 = 150, 431 5,265 142,528 4,988 80,844 2.880



Gypsum__.._-....-.------------------------thousand short tons_- 147 770 103 540 %5 394 ‘W WwW 

Helium, grade A___._.-___--.-_--.-----------thousand cubic feet... 46 ,000 1,610 58,000 2,030 63 , 500 2,222, 73,800 2,066 

Iron ore (usable). __...__.___.-.--thousand long tons, gross weight- - 4 32 8 51 WwW Ww WwW Ww. 

Lead (recoverable content of ores, etc.)_..-.-------------short tons_ 6,147 1,611 5,913 1,845 5,211 1,575 4,771 1,336 

Lime_______.------------------------~-------thousand short tons- 177 2,920 204 3,543 218 3,721 186 3,142 

Mercury._____-_.-----_-------------------------76-pound flasks... 77 24 158 90 363 160 WwW WwW 

Molybdenum (content of concentrate)_____.-------thousand pounds. . 6,296 9,532 9,399 15,880 10,161 = 17,812 9,261 15,385 

Natural gas_____..-.---._-.---.----------------million cubie feet. 2,014 241 3,106 376 3,161 436 1,255 193 

Petroleum (crude)__._......---..-------thousand 42-gallon barrels_ . 64 WwW 97 WwW 132 370 2,924 8,188 

Pumice________-_---------------------------thousand short tons-- 880 1,635 ~ 4,161 1,515 1,103 1,674 1,064 904 

Sand and gravel_________.__-----.-------------------------d0__-- 18,116 20,868 14,918 16,621 18,730 20 ,448 16,580 17,017 

Silver (recoverable content of ores, etc.)..-....thousand troy ounces-_- 5,811 7,613 | 6,095 7,881 6,339 8,196 4,588 7,112 

Stone___._-..--_--.-------------------------thousand short tons- 3,759 6,283 2,474 4,171 2,271 4,091 1,910 3,491 

Tungsent ore and concentrate__-__--short tons, 60-percent WO; basis. - 16 17 3 5 2 5 WwW WwW 

Uranium (recoverable content U30s).__.---.----.-thousand pounds-- WwW ws WwW WwW 437 3 , 492 83 666 

Vanadium (recoverable in ore and concentrate)___-..-.---short tons-_- WwW 575 WwW 881 WwW 453 WwW W 

Zinc (recoverable content of ores, etc.)_.._.-.----------------d0o__.- 24,690 6,716 21,757 6 ,353 15,985 4,636 14,330 3,967 

Value of items that cannot be disclosed: Cement, clays (bentonite, fire 
clay 1964), feldspar, scrap mica, perlite pyrites, vermiculite (1967), 
and values indicated by symbol W...-........------------------- xx r 20 ,222 xX ¥ 17,847 xx 12,125 xx 13 , 503 

rege ne en SP 
wm 

Total_.._.____._________-------------- ee XX * 586,821 XX +* 583,118 XX * 622,079 xx 463 , 863 o 
a 

ARKANSAS | | = 
A 

Barite___._.___________-____----_--.-----..~-thousand short tons_- 233 $2 ,202 249 $2,379 233 $2,266 229 $2 , 266 4 

Bauxite________._.._.__-__-_--thousand long tons, dried equivalent_-_ 1,562 17,431 1,593 17,974 1,718 19,439 1,571 18 ,269 S 

Bromine and bromine in compounds_-_._.___....---thousand pounds_. WwW _ WwW 82 254 7,171 42,307 . 10,467 64,450 14,885 + 

Clays.___.------------.---------------------thousand short tons_- 892 2,152. 866 1,890 8775 3 776 941 1,740 

Coal (bituminous)._____.-----.----------------------------d0---- 212 1,503 226 1,643 236. 1,640 189 1,427 a) 

Gem stones.____.__....-- eee eee pe eee eeee eee eee NA 33 NA 31 NA 35 NA 35 3 
Lime__________-__--__-_--------------------.-thousand short tons__ 189 2,814 192 2,776 207 3,004 187 2,728 2 

Natural gas___.__._________--_----.-------------million cubic feet__ 75,753 11,806 82,831 12,922 105,174 16,407 116 , 522 17 ,828 > 

Natural gas liquids: . . . bd 

Natural gasoline and cycle products.._.....---thousand gallons__ 30 , 082 1,678 27,787 1,578 32 ,050 1,923 27,5338 1,780 re 

LP gases_.__._._-------------------------------------d0...- 61,616 2,460 69 , 752 3,139 64,664 3,233 53 , 730 3,009 

Petroleum (crude).._.._._..------------thousand 42-gallon barrels... 26,737 71,120 25,930 68 ,974 23 , 824 63 , 372 21,075 56,902 

Sand and gravel..____-._-_------------------thousand short tons-_. 11,794 14,836 12,806 15, 886 16,056 21,038 14,239 15,531 

Stone__________-__---------------------- eee - - de 20,241 26,172 (21,241 26,778 19,109 24,588 17,454 23,236 . 

Value of items that cannot be disclosed: Abrasive stones, cement, clays 

(Kaolin and: fire clay 1966), gypsum,~iron ore :(1964—65), ‘mercury . 

(1966-67) phosphate rock (1964-66), soapstone, tripoli (1965-67), . 

and values indicated by symbol W.___-__-_--------------------+- xx 20,611 xX 16,019 xX 21,939 xx 19 ,822 

Total__.__._--.--_-___----_------------- ee xX  $£$174,818 xx 179 ,110 XX 190,127 xx 179 ,453 
eee ee 

CALIFORNIA 
a 

Antimony ore and concentrate.._......short tons, antimony content... ---.---- -------2--  --+-e-e-- +2 2---- 1 (5) ween eee ee eee eee 

Asbestos____.-..-.-----------------------------------short tons... 55,041 $4,419 74,587 $6,177 81,671 $6, 945 77,091 $6,726 

Barite.___.____.___..----_----------------.--thousand short tons-_- 6 . 45 4 21 15 104 10 W71 

Boron minerals._........--.------------------------+------d0_.-- 7716 60,871 807 64,180 866 68 , 209 955 74,180 

Calcite (optical grade)___.__-----------------------------pounds- - 4 2 WwW WwW WwW a re 
. pond, 

See footnotes at end of table. . a | on 2 :



Table 5.—Mineral procuction | in the United States, by States—Continued pent 

. © 
1964 1965 1966 1967 

Mineral TTT Te 
Quantity Value Quantity Value Quantity Value Quantity Value 

(thousands) (thousands) (thousands) (thousands) 
: s 

CALIFORNIA—Continued 

Cement______._._-----.-__-......__..-thousand 376-pound barrels__ 47,204 $149,933 45,352 $144,852 45,387 $146,302 42,034 $187,961 Clays._-..-_.-....__.-..._.__._.___...______thousand short tons__ 3,685 8,483 3,207 7,226 2,984 6,708 2,609 6,037 Copper (recoverable content of ores, etc.)_.__.__________ short tons__ 1,035 675 1,165 825 1,078 780 788 602 Feldspar__..._-..-2----------.---_-_-_-.-_-__-___-___long tons__ 102 , 264 WwW 95,975 WwW 100 ,915 WwW 94,769 W Gem stones_______.-____ eee NA 200 NA 200 NA 200 NA 200 Gold (recoverable content of ores, etc.)..__.__._._.._.__troy ounces... 71,028 2,486 62 , 885 2,201 64,764 2,267 40,570 1,420 Gypsum.__-___._..._._.._...__..._.______..thousand short tons_. 1,893 4,539 1,611 3,881 1,207 3,064 1,241 3,150 Lead (recoverable content of ores, etc.)__._.._.._____.__short tons__ 1,546 405 1,810 565 1,976 597 1,735 486 Lime_.____._...-.-____._._.____________...._thousand short tons... 577 10 , 294 602 11,073 552 8,764 539 8,696 Magnesium compounds from sea water and bitterns (partly estimated) . = short tons, MgO equivalent___.___.__-_..__.--_-2_ 1 ee, 94,739 7,143 tr 95,652 r 7,955 87,816 7,413 76,592 6, 882 D Mercury.__.__.-_-_-----------.-.-____.----__.__.76-pound flasks__ 10,291 3,240 13 ,404 7,650 16,070 7,100 16,385 8,018 bf Natural gas______-__-..._._...._._._._..___.._-million cubie feet__ 660,444 198,551 660 , 384 204,059 6©715,1138 6228,175 681,080 202 ,290 kg Natural gas liquids: 
> Natural gasoline and cycle products.______._._ thousand gallons__ 720,378 54,088 655, 780 49,850 6&677,868 6 52,399 643 , 984 49 ,122 tc LP gases______-.--------------- eee ------_-_--do_... 352,614 15,893 339 , 082 15,467 3538 , 164 17,304 866 , 643 19 ,065 wa Peat_._.-----_-_-- eee ___________.___short tons__ 35,391 443 30,905 434 29,285 384 80,014 396 Ke Petroleum (crude)_________--......._...thousand 42-gallon barrels._ 300 ,009 729 ,022 316 , 428 753 ,099 345 ,295 812 , 834 359,219 829,133 i Pumice_.____---.-------.---..-__.._.....---thousand short tons__ 443 1,937 676 1,744 580 1,763 866 1,357 > Salt__- 2 do. 1,525 WwW 1,638 WwW 1,693 WwW 1,732 WwW ca Sand and gravel__.._.____.__ ee dol. 112,995 129 ,333 118 ,310 186 ,227 120, 692 139,157 116,125 .. 189,212 oO Silver (recoverable content of ores, etc.)_.....-thousand troy ounces. . 172 222 197 254 190 246 145 224 Oo Stone_____-_-_-_-...---- 2 -__-_-_____._thousand short tons__ 45,805 63 , 566 42,575 59,668 43,051 61,336 387,186 55,263 nw Sulfur ore_______-.-_-------- eee __-______-_long tons__ 520 3 360 2 557 - 5 568 3 . Talc, soapstone, and pyrophyllite._....................-short tons__ 182,601 1,631 141,074 1,725 138 ,340 1,847 148 , 466 . 1,945 5B Tin (content of concentrate)___..._....._......._.______long tons_- - W W WwW W 18 21 WwW W 2 Wollastonite____.-.____-_-._.-.---___-________________short tons__ 3,625 36 WwW WwW WwW WwW WwW WwW Zine (recoverable content of ores, ete.)___-.___._______.__.___do____ 143 39 225 66 335 97 441 122 Value of items that cannot be disclosed: Bromine, calcium-magnesium 

chloride, carbon dioxide, coal (lignite), diatomite, iodine (1964-66), 
iron ore, lithium minerals, scrap mica, molybdenum, perlite, platinum . 
group metals (crude) potassium salts, rare-earth metal concentrates, 
sodium carbonates and sulfates, tungsten concentrate, uranium ' 
(1964-66), and values indicated by symbol W_____._____.._____. XX + 113,080. XX * 117,904 XX +* 141,449 xXx 148 , 722 

Total___.-_-___-__---- 222 eee eee XX 11,560,529 XX 11,597,805 XX 71,710,470 XX 1,696,288 
COLORADO . 

Carbon dioxide, natural___._....._....------..-thousand cubic feet__ 211,830 $36 155,668 $26 147 , 292 $25 182,701 $31 Clays__-._-.--.---_---------__-..-..._.-._-_thousand short tons__ 558 1,275 .631 1,446 r 599 r1,815 596 1,274 Coal (bituminous) ____-___--._--.------------------------do___- 4,355 23,427 4,790 24,431 5,222 26,075 5,439 25,920 Copper (recoverable content of ores, etc.)........_.______short tons__ 4,653 ' 3,034 3,828 2,710 4,287 8,065 8,993 8,053 . Feldspar.__.___..--_----..----------------------------long tons... WwW . WwW 521 3 891 6 800 2 Gem stones. .__..__.-.-------------------- eee NA 80 NA - 80 NA 80 NA 118



Gold (recoverable content of ores, etc.)...-.---.-.------troy ounces-- 42 ,122 1,474 37,228 1,303 31,915 1,117 21,181 741 
Gypsum.___..-..----------------------------thousand short tons_- 100 398 r 100 r 379 75 269 T7 265 

Iron ore (usable)__..-..---..------ thousand long tons, gross weight- _ 35 231 114 187 164 1,183 WwW WwW 
Lead (recoverable content of ores, etc.)_._-.-----------~-short tons,- 20 , 563 5,388 22,495 7,018 28 ,082 6,978 21,923 6,188 
Lime___._--._.-----------------.~-----------thousand short tons-. 138 2,198 118 2,074 126 2,327 118 2,028 
Manganiferous ore (5 to 35 percent Mn)-_.._-_short tons, gross weight_. -----_--  --------_ ) --------5  --nenenne eee ceeeee -------2: 321 8 
Molybdenum (content of concentrate)_..._.-...---thousand pounds... 46,378 69,207 750,715 778,609 57,289 88,851 52 ,040 84,728 
Natural gas___.__-..-_..___--.------------------million cubic feet.. 118, 691 13,489 126,381 16,303 136 , 667 17,767 116 , 857 15 ,542 
Natural gas liquids: 

Natural gasoline.__._.......--------...------thousand gallons-_- 52,400 2,845 54,180 3,034 59 ,420 8,565 51,845 8,215 
LP gases.__..__--------------------------------------d0...- 88,916 3,894 91,399 8,930 73,390 8,596 71,544 8,649 

Peat._._____-._-------------------------------------short tons__ 27,931 188 31,179 236 87,111 278 21,988 — 204 
Petroleum (crude).___-.----------------thousand 42-gallon barrels- - 84,755 100,094 33,511 96,512 33 , 492 97,462 83,905 99 ,008 
Pumice.________---------------------------.-thousand short tons_- 61 114 56 134 46 104 18 105 
Pyrites__......-_.---------------------------thousand long tons... WwW WwW ~ 80 90 WwW WwW WwW Ww 
Sand and gravel__---------------------------thousand short tons_- 20,746 22,227 20,810 22,041 22 ,245 28,485 21,810 22 ,904 
Silver (recoverable content of ores, etc.)_..._..thousand troy ounces- - 2,626 8,396 2,051 2,652 2,085 2,697 1,818 2,817 
Stone.___-__--_---.----.--_.----------------thousand short tons. . 3,217 6,805 4,789 _ 8,638 7,031 11,3831 2,992 5,485 
Tin (content of concentrate) _._...--------------------- long tons_- 29 103 32 76 44 99 31 59 
Tungsten concentrate. .__.....-.--short tons, 60 percent WOs basis-- WwW WwW 1,176 1,985 1,494 3,626 1,276 8,089 - 
Uranium (recoverable content U30s)_....---.-----thousand pounds... WwW WwW WwW WwW 2,651 21,205 2,537 20,299 nm 
Vanadium (recoverable in ore and concentrate) __._-..---short tons... 3,312 9,916 4,017 14,056 3,697 15,888 3,317 14,260 Ky 
Vermiculite__......._.__-_--_..--_-_-_.-_----thousand short tons__ (5) Lo on cee eee cee eee eee eee eee > 
Zinc (recoverable content of ores, etc.)_......-.----------short tons-_- 53 , 682 14,602 53,870 15,780 54,822 15,898 52,442 14,519 | 
Value of items that cannot be disclosed: Beryllium concentrate, cement, w~” 

fluorspar, scrap mica (1967), molybdenum (1965) perlite, rare-earth a 
metal concentrates (1966-67), salt, and values indicated by symbol W- xX r 44,193 xX r 35,867 xX 14,699 xX 16,834 ° 

A XX + 828,610 XX © 340,150 XX + 362,941 XX 346,285 m 
ee ere eee eee wn 

CONNECTICUT g 
se 

Clays..........-.---------------------------thousand short tons _ 212 $262 287 $322 192 $296 191 $334 = 
Gem stones____-._..-----.-------------------------------------- NA 8 NA 8 NA 8 NA 8 > 
Lime._____......-..-_---.--_--.--_--------- thousand short tons. 39 689 wt Ww Ww Ww Ww Ww a 
Sand and gravel__.._-_.-...-------------------------------do___. 10,088 9,437 9,940 9,106 9,561 8 , 963 8,320 8,710 
Stone____...___-----.---.---------------------------------d0__ 5, 864 10, 764 5,871 10,444 5,618 10 , 482 5,097 10,141 
Value of items that cannot be disclosed: Feldspar, scrap mica, peat 

(1964-66), and values indicated by symbol W----.--.------------- xX 690 xX 1,354 xX 1,597 xX 1,426 

Total_..___----------.---------------- ---e- xX 21,850 xx 21,234 xx 21,346 xx 20,619 
+9 Se eee ener eee erence ener eee eee eee SD 

DELAWARE 
eRe nner eee eran neeeeeeeee reer een eens eee ne ee eee eee een eee eran nen een ec 

Clays.......--.--..--.--.------------------thousand short ton_. 11 $11 11 $11 11 $11 11 11 
Gem stones._____...._------..-------------------------- + - NA - 1 NA 1 NA 1 NA 1 
Sand and gravel.__..._._----.-.-----.-------thousand short tons-_. 1,282 ' 1,280 1,545 1,441 1,610 ' 1,448 1,966 1,846 
Stone_.__.___.._-------------~-- eee eee -d0- 180 450 180 450 210 525 210 525 
Value of items that cannot be disclosed; Other nonmetals and values 

indicated by symbol W....------.--0eecenneennnneneneensncnceces MX _...----- XX L.2----- XM Lieeu---- XX _liiueuee 

Total... - a enno nee wen nee ee ee eee ee eee een xX 1,742 XX 1,908 XX 1,980 xX 2,388 

See footnotes at end of table. eH 
fame



| Table 5.—Mineral production | in the United States, by States—Continued | - 
eee 

1964 1965 1966 1967 nw 

Mineral ~ Quantity Value Quantity Value Quantity _ Value Quantity Value 
. (thousands) (thousands) (thousands) (thousands) 

FLORIDA , 
ee eee nT CIE ACA AL SA AE CS SS SS SSS SS PP Vs Ss si sp pepe : — " 

Clays____..__.-.----....___..______..___.__-thousand short tons. _ 627 | $8 , 405 651 $9 , 752 762 $11,408 756 $11,574 
Lime_..__..__-_-.-------- ~~ ee 0 117 1,814 101 1,558 - 185 1,966 155 2,425 
Natural gas___.___._-._----___________....___.--million cubic feet__ 40 5 107 14 212 30 123 18 
Peat... eee ____--___-_-~-short tons__ 19,813 102 19 ,253 109 11,500 91 22,180. 155 
Petroleum (crude).____..........._...__thousand 42-gallon barrels. _ 620 W 1,464 WwW 1,799 WwW 1,568 WwW 
Phosphate rock.__............_.._.-...-__-_-_thousand short tons_. 19,161 119,667 21,563 141,258 WwW WwW WwW WwW 
Sand and gravel___________________________________________do___. 7,420 6,427 7,298 6,377 7,408 6,417 6,912 6,479 
Stone__.__.___ eee eee _-do_ 33,157 38 ,362 35,730 41,148 35,028 38,167 33 ,971 38 , 723 
Value of items that cannot be disclosed: Cement, magnesium compounds, ” 

natural gas, liquids, rare-earth metal concentrates, staurolite, stone 
(dimension limestone 1967) titanium concentrate, zirconium concen- = 
trate, and values indicated by symbol W. ._.__.._________________ xX . 48,627 xx 49 ,104 XX 237 , 368 xX 250,423 2 

Total... eee xx 223 ,409 XxX 249 ,320 xX 295 ,447 xx 309 , 797 p 
Tt 

GEORGIA oF eee 

Barite__.....-.-._.2---- i ______._.____thousand short tons__ 109 $2 , 022 WwW Ww WwW WwW WwW WwW rq 
Clays__-_---.---------.-------- eee dL 4,365 58,899 4,607 $63,158 5,128 $73,685 4,953 $77,814 te Coal (bituminous)._....._........---_----_----------.---_--do___- 4 1B Leen ee ene eee ee ee ee - 
Tron ore (usable)_._-........._._.._thousand long tons, gross weight__ 354 1,752 430 2,208 447 2,200 267 1,450 fd 

ica 
Scrap._____...------- 1 eee --___-__.-_short tons__ WwW WwW 13,065 WwW 16,608 380 17,158 291 S 
Sheet___----.----------- 22-2 eee pounds_. 2 eee 2,793 (5) wee eee eee ee ee eee eee eee A 

Sand and gravel_____._.-_____.._.._._...._._thousand short tons__ 3,588 — 3,594 3,675 8,588 3,915 4,185 8,787 4,206 * 
Stone__-___-_--- eee 0 22 ,822 46 ,428 23,421 48 ,265 24,690 48 ,193 23 ,418 A9 958 to 
Tale... eee eee ------_short tons__ 40,400 135 44,800 313 41,000 255 46,150 292 a 
Value of items that cannot be disclosed: Bauxite, cement, feldspar, | 

kyanite, peat, rare-earth metal concentrates (1966-67), titanium con- - 
centrate (1965-67), zirconium concentrate (1965-67), and values | 
indicated by symbol W___-..-........_-_-_.---_-- oe ----- XX 14,292 xX 17,688 xX 19,699 . xX 19 ,952 

Total... .--- 2-2-2222 ne eee eee eee XX 127,137 XX 185,220 XX 148,597. XX 158,458 
Ee EE eee eee ee A A SP fre 

HAWAII | . 
Ot 

Cement___._._--.--------------------thousand 376-pound barrels__ 1,717 $8 , 877 1,564 $8,297 1,749 $9 , 046 1,395 $7,360 
Clays._....--....--.-.-_._--....._-.--.------thousand short tons_. 3 WwW WwW Ww WwW Ww WwW WwW 
Lime. .--..------------------- ee ede 9 821 9 305 10 320 8 265 
Pumice___---.----.----~--------------e-e eee d0_e 365 603 380 624 374 716 290 562 
Sand and gravel__._...-...--------------------------------d0___- 407 979 751 2,237 511 1,591 469 1,467 
Stone___.-__.----------------_---------------------------do___. 5,282 8,765 5,172 9,353 5,079 9,482 4,100 7,207 | 
Value of items that cannot be disclosed: Other nonmetals and values 

indicated by symbol W__..__._.-.-.--_.----.--.-----_u eee xX 60 XxX 19 xx 98 XX 15 

Total_..._..--.----------------- eee ee eee eee xX 19, 605 xx 20,835 XX 21,258 _ XX 16,936



Enea eee eee nee ececccee crea eee erence ener eee eceeeerecreeeeaa eee seca eeerreerereeseecrr caer eee eee eeeee eee eeeee cece eer e eT Te 

IDAHO oe , 7 
cr SS SP SST PrP A SS WSS SVS SSS SSS SSS SS A 

Antimony ore and concentrate. .-_-....-short tons, antimony content_-_ 585 WwW 818 Ww 834 WwW 823 WwW 
Clays *__._.-..-.....-.-.-------------------thousand short tons_- 29 $25 AT $83 23 $22 19 $16 
Cobalt_.._.......------.---. ------------------thousand pounds._..--2--22.0 --------- 0 ---------  --------- 1 6 _.------.) -a------- 
Copper (recoverable content of ores, etc.)__..--.---------short tons__ 4,666 - 3,042 5,140 3,639 4,961 3,589 4,210 3,219 
Gem stones____.__..._-.-.-----.-------------------------------- NA WwW NA 150 NA 180 NA 180 
Gold (recoverable content of ores, etc.).._-_.....-..----troy ounces. 5,677 199 5,078 178 5,056 177 4,838 169 
Tron ore (usable)......_..._.._...--.thousand long tons, gross weight -- 4 33 9 84 11 97 Ww Ww 
Lead (recoverable content of ores, etc.)_-.-.---.---------short tons_- 71,312 18 ,684 66, 606 20,781 72,334 21 , 867 61,387 17,188 
Mereury.___.--_--------------------------------76-pound flasks _ 83 26 1,119 639. 1,134 501 898 439 
Peat______.------------_--------------- ee --------- -8h ort tons_- 900 8 WwW WwW Ww Ww 2,040 16 
Pumice__._..._-..-..-----------------------thousand short tons - 59 100 46 79 55 107 Ww WwW 
Sand and gravel_.___-.....-.------------------------------do._.. 9,582 8,691 12,151 13,198 7,544 6,672 11,246 11,490 
Silver (recoverable content of ores, etc.)___.---thousand troy ounces-. 16,483 21,3138 18 ,457 23,865 © 19,777 25,571 17,033 26, 402 
Stone._._...-_.----------------------.---.--thousand short tons_. 1,144 2,778 1,831 3,440 2,694 5,415 1,986 4,833 
Tungsten concentrate. __._.....-.-short tons, 60-percent WO: basis_ 11 a 2 1 68 175 
Zine (recoverable content of ores, etc.)_.._-..-.---------short tons_- 59 ,298 16,129 . 58 , 084 16,946 60 , 997 17,689 56,528 15,650 
Value of items that cannot be disclosed: Barite (1964), cement, clays : 

(fire clay, bentonite 1964-66, kaolin), abrasive garnet, lime, scrap ; . m 

mica (1964), perlite, phosphate rock, titanium concentrate (1964-66), | 

vanadium, and values indicated by symbol W-_.------------------ XX 15,231 XxX 22,058 XX +7 82,991 xx 29,631 > : 

Total__.____.___--_----------- eee ee ee eee eee xX 86 ,262 xX 105,085 XX +* 114,885 xX 109 , 408 a 
ee ears eee eeee eee e entree errr erence aes nescence errr ccc cc earner ae eee ccna ene nN re 

| ILLINOIS S 
gr ns SSE eS ee 

Cement: | . me i 
Portland._.......----.------------thousand 376-pound barrels_ 9,790 $32,191 9,358 $30 , 622 9,203 $28 ,617 9,069 $30,186 wa 
Masonry...----------------------thousand 280-pound barrels_ 596 2,088 615 1,907 614 1,868 - 691 1,851 3 

Clays ?.....--_-----------------------------thousand short tons- . 2,007 4,358 2,169 4,601 1,894 3,996 1,881 3,799 
Coal (bituminous) -.-..----.-..------------~+--.-----+------d0_~.. 55,023 208 , 448 58 , 483 218 , 972 68,571 244,837 65,133 252 ,975 = 
Fluorspar___.-..-------------------------------------Short tons... 127,454 6,452 159,140 7,861 176,175 8,002 210,207 9,859 > 
Lead (recoverable content of ores, 6tc.)...-------------------do___. 2,180 571 3,005 938 2,285 691 2,384 668 a 
Natural gas___.__---..-_.-__----.--.-----------million cubic feet_ 7,824 905 7,396 865 7,230 860 . 5,144 602 
Natural gas liquids: . 

Natural gasoline and cycle products..--..-----thousand gallons.. 14,109 1,030 WwW WwW wv Ww WwW WwW 
LP gases._.__..---------------.~-----------------------do_... 312, 178 13,758 WwW WwW WwW WwW WwW WwW 

Peat__..-_--..-_---------------2---------+----------short tons-.- WwW Ww 86 , 774 453 44,374 565 49 ,716 697 
Petroleum (crude) _......_---.----------thousand ‘42-gallon barrels. 70 ,168 205 , 592 63,708 186;664 ~©61,982 °185,947 -660,\115 6181,581 
Sand and gravel____..._-_.---.---.----------thousand short tons_. 34,880 39 , 966 86 ,228 40,480 38 , 237 43 ,201 88,801 44,175 
Stone__.______.----------- ene ee ee eee een dL 42,987 56,553 47,066 61,294 46,157 60,961 $48,458 66 , 757 
Zine (recoverable content of ores, etc.).._-----.---------short tons. 13,800 3,754 18,314 5,348 15,192 4,406 20,416 5,652 
Value of items that cannot be disclosed: Clay (fuller’s earth), gem stones, 

lime, tripoli, and values indicated by symbol W-.----.------------- | xx 15,520 xX 33 , 020 xX 34,362 xX 87,999 

Total___.._._..------------------- ee ee eee eee xX 591,136 XX 593,025 xX 618 ,3138 XX 636,801 
errr ES SSS Seer eee r—e een rere ec 

INDIANA 
rr 

Abrasive stones__..-.--..-----------------------------short tons__ 5 $16 5 $15 5 $15 5 $16 

Cement 2......-..--------------------thousand 876-pound barrels... 15,088 48,695 | 14,925 48,797. 15,805 49 , 826 15,924 58,128 fond 
Clays.......--.-----------------------------thousand short tons- - 1,545 2,264 1,459 — 2,160 1,491 2,196 1,489 2,126 pak 

See footnotes at end of table. . 
Go



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

, 1964 1965 1966 1967 

Mineral Q ; Value Q Val “Quantity. Value Quantity Val uantity alue uantity alue | uantity alue uantity alue 
. (thousands) (thousands) (thousands) (thousands) 

Oe 
INDIANA—Continued Oe oO 

Coal (bituminous) ____......_.../.__..__._.._-thousand short tons: - 15,075 $57 , 246 15,565 $59 , 927 17,826 $67,857 18,772 $73 ,419 
Natural gas.____.....__-__._.._...____.___..__million cubic feet__ 199 AT - 289 56 . 215 51 . 198 46 
Peat___._-_....-.-..----.--_---___-_-._---.-._-____..-short tons... 66 , 568 543 53 ,873 511 38,111 456 42 ,962 441 
Petroleum (crude)____.-..........._....thousand 42-gallon barrels. _ 11,283 32,157 tr 11,481 ¥ 32,606 -10,617 31.850 10,081 80,041 
Sand and gravel____............_._._._...____thousand short tons__ 24,416 21,811 24,867 22 ,220 24,992 23 , 542 26,265 25 ,588 
Stone______-.--__---- ewe do, 22,318 39 ,978 24,574 42,124 24,323 42,474 26,977 46,725 Value of items that cannot be disclosed: Cement (masonry), gypsum, . 

and lime (1966-67) _._._.......-_---____-_.____________ eee — KX ‘9,026 xx 10,299 . xx 11,748 xX 18 ,896 

Total. _..---__- 2-22 eee eee XX 211,783 XX * 218,715 XX 280,010 XX 244,921 = _— EEE ee Ses ee ee 
IOWA — . 2 Romonte av Cement: a > Portland____............._._...._ thousand 876-pound barrels__ 13 , 607 $46 ,398 18 ,643 $46,273 14,058 $46 , 786 13,712 $45,394 tm 

Masonry--___-.----...-.---.._._.. thousand 280-pound barrels__ 585 1,847 608 1,867 633 1,890 612 1,853 a 
Clays_..------..-....-----_.-_....._._...--.-thousand short tons__ 1,008 1,254 1,085 1,347 1,180 1,438 1,208 1,643 
Coal (bituminous) _____.._---.----2------ + --d0___- 973 3,447 1;043 3,694 1,025 3,788 — 883 3,227 
Gypsum... - 222-2 --d0_, 1,287 5,821 1,254 5,554 1,285 5,577 1,219 5,186 ty Sand and gravel______.......-------- eee dO, 13 , 890 13 , 546 18,205 17,152 19 ,644 18 ,213 17,734 16 ,564 bg Stone______-_.--- eee doe 23 ,935 33 , 038 25,891 - 35,468 27,729 -40,081 26,133 37,912 Oo Value of items that cannot be disclosed: Gem stones, lime, peat, and - oe O petroleum (1964)___._-._.- eee xx 1,279 xX 1,428 xX - 1,595 XX 1,443 OR 

Total___.--_-.- eee eee XX- 106,630 XX 112,783 XX 119,318 XX 118,222 2 
SS LL A Peaster nes 

} KANSAS: 7 | a | “ 
eS eet te er nhs reesseeey 

Cement:? : - 5 
Portland_.__..........-........._thousand 8376-pound barrels__ 8,483 $25,959 8,801 $26 ,972 8,979 .$27 , 246 » §,83838 $25 , 545 

. Masonry..-...-.._..----..._.-..-thousand 280-pound barrels__ 384 1,173 404 1,178 395 1,151 . 350 1,000 
Clays____-.-.-..-.---......-...---..-__-...-thousand short tons_. 785 935 789 953 847 1,006 935 1,339 . 
Coal (bituminous)-_._.....-....---...----------- ee ----do___. 1,263 5,749 1,310 6,072 1,122 5,355 - 1,186 5,294 
Helium: Crude__..-_.---...-.---.-...-..-----thousand cubic feet._ 2,170,512 24,941 2,551,026 29,518 2,624,200 30,951 2,719,700 82 ,554 

Grade A____.-_--..-- eee 0, 44,826 : 1,657 ~ 19,763 . 904 75 , 500 1,885 225 ,000 5,364 
Lead (recoverable content of ores, etc.)..........._._._.-short tons__ 1,185 310 1,644 513 1,109 335 1,031 289 
Natural gas__-.-.------..----.-..-.---.--------million cubic feet__ 764,073 96,031 793 ,379 105, 519 847,495 114,412 871 ,971 116 , 844 
Natural gas liquids: . oe 

Natural gasoline____.__.........-----.....---thousand gallons_. 162,725 8,713 153 , 485 7,791 175 ,053 9,399 194,173 10,703 
LP gases____.-.-----------.~-----.--------------+.--..do_.__ 612,747 18,121 587,416 22 ,322 664,164 25,902 665 ,057 81,923 

Petroleum (crude)_.__...._..._---------thousand 42-gallon barrels_. 106,252 310,256 104, 733 305 , 820 103 , 738 806 , 027 99 ,200 297 , 600 
Salt ®°___--_. ee -------------- thousand short tons__ 930 11,799 1,053 12 ,376 969 18 ,388 1,069 14,686 
Sand and gravel.___..._._----.-------.--------------------do___- 12 ,968 9,108 12,544 8,473 © 11,627 8,374 12,066 8,650 
Stone_______._._-----.- ~~ +e 0 14,138 18,912 15,270 20,538 14,027 18,789 18,551 17,806 
Zine (recoverable content of ores, etc.).....-..-...-.----short tons.. 4,665 1,269 6, 508 1,900 4,769 — 1,888 4,765 1,319



Value of items that cannot be disclosed: Natural cement, gypsum, . 

pumice, and salt (brine)-----.---.------------------------------ xX 3,277 xx 2,642 xx 2,789 XX 3,152 

Total__..___.---------- eee een eee eee eee XX 588,210 “XX 558,491 XX = 568,892 XX 574,068 

. | . KENTUCKY . oo: 

Barite...__._.._-_--..-..---..---------------thousand short tons_. 6. $96 _---- teen een eee ee enn eee eee reece ene rene sss 

Clays ?.....-.------------------------ --- - -e-- -d0 - 920 1,801 1,059 $2,580 1,152 $2,277 1,195 $2 ,066 

Coal (bituminous) _-......---------------------------------d0--_-- 82,747 809 ,896 85, 766 $24 ,523. 93 , 156 368 , 440 100 ,294 396 , 883 

Fluorspar__.__...------------------------------------short tons-- 88,214 1,693 31,992 1,485 28 , 725 1,361 82 ,952 1,686 

Lead (recoverable content of ores, etc.) _-..-------------------d0---- “858 225 756 236 _ 484 146. 845 237 

Natural gas.____._...-_-------------------------million cubic feet-- 76,940 18 ,257 78 ,976 18 ,638 - 76,586: 18,189 89,168 21,400 

Petroleum (crude) _....-----------------thousand 42-gallon barrels__ 19,772 56, 746 19,386 55 688 18,066 51,488 15,535 45 ,052 

Sand and gravel____.-..---------------------thousand short tons-- 6,560 6,297 6, 742 6,332 ‘8,064 7,524 7,981 7,859 

Silver (recoverable content of ores, etc.) __._.--thousand troy ounces- - 2 2 2 2 1 “1 1 1 

Stone. ...._.-..--..------.-------------------thousand short tons... 421,868 429,594 26 ,029 84,533 22 ,667 31,179 24,812 35,481 

Zinc (recoverable content of ores, ete.)_...-.-..------.--short tons. -_ 2,063 661 5,654 1,651 6 , 586 1,910 6,317 1,749 

Value of items that cannot be disclosed: Native asphalt (1966-67), 
cement, ball clay, natural gas liquids, and stone (dimension sand- 
stone 1964)_________-__.-.-------------------- -- =e ee xX 19,211 xx 20 , 763 XX 20,899 xx 23 ,291 wn 

Total_.._..-.-_------------------------------------ ee xX 444,379 xX 466 ,381 xX 498 ,364 xX 585, 705 > 
A 

. LOUISIANA 
a 

Clays.._.----.------------------------------ thousand short tons- - 780 $797 909 $936 1,005 $983 995 —« $1,260 a 
Lime... ene nee eee ee eee nnn 0 725 8,312 842 9,980 835 9,274 758 9,891 > 
Natural gas__...._-_.-._._.--------------------million cubic feet_. 4,152,731 793,328 4,466,786 812,955 5,081,435 929,902 5,716,857 1,057,619 

Natural gas liquids: 
wn 

Natural gasoline and cycle products_-_-..------thousand gallons__ 1,352,980 91,931 1,431,836 102,731 1,562,075 118,802 1,754,603 180 ,212 S 

LP gases. _.--.-..------------------------------------do.... 1,247,484 45,985 1,300,038 46,101 1,469,716 72,016 1,844,689 92 ,234 5 

Petroleum (crude)_..._-----------------thousand 42-gallon barrels_. 549,698 1,709,622 594,853 1,841,714 674,818 2,097,129 174,527 2,419,823 = 

Salt____..._._._-_---------------------------thousand short tons- - 6,401 36 ,056 8,126 41,812 8,736 44,189 9,585 48 ,483 > 

Sand and gravel___.-.--.----------------------------------d0---- 13,594 15,253 14,298 16,405 18 ,216 22 ,504 20,312 27,442 rel 

Stone 4___._.__----------------------- + --eee - -  - -d0-- 5,459 7,228 7,452 10,905 8,091 11,2538 7,599 11,174 

Sulfur (Frasch process) --.--.------------------thousand long tons- - 2,783 54,996 3,577 81,372 4,018 104,472 4,238 189 , 739 

Value of items that cannot be disclosed: Cement, gypsum, and stone | 

(crushed miscellaneous) - - ---------------------------------+---- xX 21,549 xX 238,350 XxX 24,616 xx 23,873 

| A XX 2,785,007 XX 2,988,261 XX 3,480,140 XX 3,961,750 
- 

a 

MAINE . 

Clays..._.----------------------------------thousand short tons_- 45 $58 49 $63 (45 $58 42 $54 

Gem stones. .__----.---------------------- -- ene eee nee e NA 35 NA 35 NA 85 NA 35 

Peat..____-- enue ewe een eee eee eee eee ~~~ -Short tons- - 6,850 171 1,275 56 1,600 60 WwW W 

Sand and gravel_.....-----------------------thousand short tons-- 18 , 552 6,463 17,294 7,831 15 ,086 7,027 11,627 5,368 

Stone. ang aan i MOG 1,414 4,506 1,100 8,409 1,092 8, 622 1,159 2,999 
Value of items that cannot be disclosed: Cement, feldspar, and values 

indicated by symbol W-.-.--.-.-----------+--8-------22252552-bese= XX 6,841 xXx 6,847 xX 5, 982 KX 6,426 

Totel..- 2-0-2 eeccecccececeeenenene cee cceneceenueneeeeeuen XX 17,574 XX 17,741 XX 16,794 ##$XX 14,882. a 

Bee footnotes at end of table. 
on



Table 5.—Minera! production ! in the United States, by States-—-Continued fed 
een ee ee ne eee nee ee eee een nnn LTO ——eeem —— — ———— ' — ~ ED Co . 

a 1964 1965 1966 1967 
Mineral rn 

Quantity Value Quantity Value Quantity Value Quantity value 
(thousands) (thousands) (thousands) . (thousands) 

aaa aaa saa aes saad damascus sacaaaaaaaaaamaaaaaassacammaaaamaaaaamsmmmmauaanaaamnaaemsasammeaaatammmeeameammeninaammatmerernemmamacnaaamteeeeeemmnemnememmmanaensanate renee nanan eee nn ne 

MARYLAND . . 
ee LL LL LLC CRA 

Clays___......_.......--..--_.----__..._----thousand short tons__ 8 685 8 $798 3914 3 $1,088 8 856 3 $1,084 998 $1,462 
Coal (bituminous)...............------.----_------------~-do____ 1,136 ‘4,511 1,210 4,389 (1,222 4,367 1,305 4,548 
Gem stones____.._.-.-----.------------ eee eee eee NA 3 ‘NA 3 NA 3 NA 3 
Lime____-...---------____-~------_......... thousand short tons_- WwW WwW 37: 481 29 386 Ww WwW 
Natural gas____._.-_--..22_----__.__..___-_-million cubic feet__ 1,373 366 408 103 696. 181 - 621 159 
Sand and gravel.___.__..._.__-.___......__. thousand short tons_. 15,041 18,071 16,200 21,188 15,108 20 ,383 12,868 17,724 
Stone________------.------ eee doe 13 ,348 26,715 14,553 28 , 432 13 , 868 27,229 14,479 28,581 
Value of items that cannot be disclosed: Cement, ball clay (1964-66), 

greensand mar], peat, potassium salts, talc and soapstone, and values 
indicated by symbol W____._.__-__..-----_--_--- eee eee xX 23,429 xX 22,311 xX ' 20,528 xX 20 , 342 ts 

Total. _.-.--- 2 eee xX 73 , 893 xX 17,995 xX 14,161 xX 72,819 Z 

MASSACHUSETTS / ov 

Clays._.........._.......--..---.-----------thousand short tons__ 188 $174. 181 $238 202 $260 Ww Ww O 
Gem stones_.__.__-_.2- eee eee NA 2 NA 2 NA 2 NA $2 
Lime______.2. +e ______._._.___._thousand short tons__ 171 2,703 170 2,779 182 2,712 : 195 3,044 a 
Sand and gravel.._____._____----__- 2 ______-do___. 21,341 16, 794 22,141 16,172 17,321 17,846 17,881 19,504 > 
Stone_______ eee eee -d 0-8 6,519 16, 663 6,168 16 ,980 6,424 17,624 6,203 17,724 st) 
Value of items that cannot be disclosed: Nonmetals and value indicated . to 

by symbol W___...-__-. 2 eee eee eee XX 31 xX 27 xx 29 xX 338 S 

Total... .- 2-2 eee eee eee eee xx 36 , 367 xx 36,198 xx 38,473 Xx 40,612 #=W 
ne 

MICHIGAN : © 
ee ena & 

Cement: - 
Portland____...................__thousand 876-pound barrels_. 26,745 $84,316 27,565 $86,996 28,171 $87 , 413 29 ,645 $94,515 
Masonry __-_.-._--.......-......_thousand 280-pound barrels_ 1,865 4,954 2,108 5,373 2,082 5,221 1,995 5,296 

Clays. .............--_-_--.____.__......-.---_thousand short tons__ 2,385 2,592 2,402 2,580 2,450 2,620 2,466 2,636 
Copper (recoverable content of ores, etc.)._._...._..__._.-short tons__ 69 ,040 45,014 71,749 50,798 73,449 53,133 58,458 44,692 
Gypsum.._____.- ee ____-___.-thousand short tons__ 1,421 5,263 1,338 5,027 - 1,522 5,489: 1,422 5,085 
Iron ore (usable)________.._.___... thousand long tons, gross weight __ 13,871 143 ,979 13 ,527 145 , 482 14,377 157,377 14,130 162,610 
Lime__....-- 222-2 eee _-____-_.-__thousand short tons. _ 1,430 19 ,246 1,095 13 ,057 1,701 20,016 1,787 21,582 
Magnesium compounds from sea water and brine (except for metal) 

short tons, MgO equivalent... 306,494 23 ,385 819,389 $26,148 342 , 482 28,105 309 , 446 26,388 | 
Natural gas___..-_.-.---.2-----.--._-.__.__---million cubic feet_- 31,388 7,984 34,558 8,674 34,120 8,598 33 , 589 8 ,296 
Natural gas liquids: . 

Natural gasoline_____...._..................thousand gallons__ WwW WwW 9,054 607 15,703 1,099 47,817 3,491 
LP gases_...-..-.----------- 2 eee - OL. Ww WwW 76,299 3,815 79,719 - 4,385 . 59,390 3,444 

Peat___.- 22-22 eee -------short tons. 269,074 2,412 230,950 2,134 235 , 842 2,175 237,107 . 2,292 
Petroleum (erude).____..._....-.-.-.-.-thousand 42-gallon barrels_. 15,601 43 ,839 14,728 41,091 14,273 40,913 18, 664 39,455 
Salt__.._--. 2-2 ----____.__thousand short tons_ 4,345 35,711 4,171 36 ,087 4,465 38 ,611 4,789 42 ,389 
Sand and gravel_____.__..-__-_-.-.-.----------------------do____ 51,921 44,405 58,168 47,176 55,123 AQ ,521 52,310 49 ,616 
Silver (recoverable content of ores, etc.)_____._thousand troy ounces_._ 349 452 458 592 483 625 302 468



Stone__...-_.-._-----_-------------.---.--.--thousand short tons_- 34,650 37, 002 34,713 36,438 87,864 40 ,380 86 , 482 39,910 

Value of items that cannot be disclosed: Bromine, calcium-magnesium — 
chloride, gem stones, iodine, potassium salts, and values indicated . . 

by symbol W__.._.._----------------------------------------- xX 54,278 xx 53 , 490 xx 56,446 xX 58,039 

Total___._._-____.-___-. eee eee xX 554 , 832 xxX 565,560 xx 602 , 127 xX 610 ,204 | 
eee tee eee 

MINNESOTA . 
ah 

Clays *____...-_.-__.--..-------------------thousand short tons_-. 218 $319 207 $311 224 $336 228 $342 

Iron ore (usable).___.....-....----thousand long tons, gross weight_ 49 ,626 449 ,289 50,873 459 ,290 55,188 499 ,388 49 ,457 468 , 623 

Manganiferous ore (5 to 85 percent Mn)-_--_-_short tons, gross weight... 188,481 WwW 280, 705 . WwW. 275,581 WwW 236 , 753 WwW 

Peat____.._-__--------------------------------------short tons... 19,188 405 7,346 123 11,366 197 13 ,968 257 

Sand and gravel___.__-__-.__----------------thousand short tons__ 85,817 25,907 87,545 27 , 296 39,331 28 , 972 41,212 33 , 132 

Stone._______._---__---_----_.-- ee ee 0 8,588 12,297 4,371 11,680 4,901 11,688 4,160 11,442 

Value of items that cannot be disclosed: Abrasive stones, cement, fire - . 

clay, gem stones, lime, and values indicated by symbol W-.-.------- xx 9,278 xX 9,060 xX 9,696 xx 9,530 

Total_______-._-__--_-__-_- ee eee eee eee xx 497,495 xx 507 , 760 xx 550,277 xx 523 ,3826 

eee 

. MISSISSIPPI . a 

ne
 

Clays_....-..---._._---------.--------------thousand short tons. - 1,331 $6,130 1,502 $6 ,997 1,727 $7,489 1,654 $7,852 > 

Natural gas___________--__.....-.--------..-----million cubic feet_. 180,428 31,385 166 , 825 28 , 861 ‘156, 652 27 ,257 139 , 497 24,133 ind 

Natural gas liquids: 
w 

Natural gasoline and cycle products.-_________-.thousand gallons__ 27,485 1,644 26,582 1,606 23,765 1,483 17,939 1,167 bd 

LP gases__..___----.---------------------------------d0_.-. 23 ,277 780 22,150 975 18,621 987 17,794 1,085 5 

Petroleum (crude).....-----------------thousand 42-gallon barrels__ 56,777 151,595 56,183. 148 ,437 55,227 146 ,353 57,147 155,726 ba 

Sand and gravel_.______.-__._-.--------------thousand short tons_.- 7,825 8,569 8,447 8,717 12 ,675 18 568 14,039 15,485 

Stone______________--_------------- ee 0 1,553 1,557 42,357 42,358 41,532 41,641 1,879 2,055 wa 

‘Value of items that cannot be disclosed: Cement, iron ore (1965-67), ; g 

lime, magnesium compounds, and stone (dimension sandstone 
1965-66)... eee XX 10,538 XX 12,082 XX 12,587 XX 9,507 = § 

Total. once eee eee eee eee XK 212,198 XX 210,033 XX 211,360 XK 217,00 & 
eee 

MISSOURI | 

Asphalt, native._....--..---.-------------------------short tons__. 1,522 $13 WwW WwW WwW WwW WwW WwW 

Barite.- —---------a-e-conecoc-2-nno7aneoe == thonsand short tons__ 267 3,451 329 $4,219 337 $4,280 332 $4,444 

ement: 

Portland._.___....-.-------------thousand 376-pound barrels_ 12,378 42,618 13 , 334 A6 , 034 13 , 848 46, 228 15,044 52,119 

Masonry.._._...--.------------.-thousand 280-pound barrels_- 334 “1,046 377 1,173 382 1,075 372 1,172 

Clays_._..--.--------------------------------thousand short tons - 1 , 966 4,874 2,226 5,489 2,329 5,989 2,305 6,220 . 

Coal (bituminous) _.......--.------------------------------do__.. 3,254 13,285 3,564 14,779 3,582 14,8384 8,696 15,573 

Copper (recoverable content of ores, etc.)__-_.-----------short tons_- 2,059 1,343 2,381 1,650 3,918 2,831 8,215 2,458 

Iron ore (usable)._..........------thousand long tons, gross weight _. 1,116 14,907 1,784 24,607 1,887 26,450 1,871 26,673 

Lead (recoverable content of ores, etc.)...-..------------short tons.. 120,148 31,479 183 ,521 41,659 182 ,255 39,981 152 ,649 42 , 742 

Lime____.._...-.---------------------------thousand short tons. - 1,219 14,3828 1,442 16,782 1,494 17,910 1,484 16,371 

Natural gas..._....------------.---------------million cubic feet... 107 26 84 a 121 80 

Petroleum (crude).....-..-.------------thousand 42-gallon barrels... 65 168 73 WwW 97 WwW 16 W 

Sand and gravel..._....------------~------+---thousand short tone... 11,483 18,880 12,068 18,786 10,702 18 , 640 9,716 12,556 

Silver (recoverable content of ores, etc.)....---thousand troy ounces... -.-----.  --------- 300 5 rr fou 

Stone. __.------ ene ee eee ee nee ee eee = ------ thousand short tons... 31,487 47,984 86,247 58 , 574 85,240 58 , 898 86,585 58,958 hn 

See footnotes at end of table. 
=]



Table 5.—Mineral production in the United States, by States—Continued et 
1964 1965 1966 1967 co 

Mineral Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) (thousands) (thousands) SSS See esha 

MISSOURI—Continued 

Zine (recoverable content of ores, etc.)______.._._.___.__short tons__ 1,501 $408 4,312 $1,259 - 8,968 $1,151 7,430 $2,057 
Value of items that cannot be disclosed: Tripoli (1965), and values 

indicated by symbol W__._-....___--.__.-___-__.____-___-_____. XX _LLLLL ee XxX 250 xXx 288 . xXx 291 

Total__.____------- 2 eee eee xX 189 ,305 . XX 225,568 xX 227,950 xXx 236 , 659 SS EE ON 0 OF 
MONTANA =o LL NnnuS 

Clays 3______-_---___.._-...-.-_.-..__._.._ thousand short tons__ _ 49 $59 76 $98 53 $56 46 $50 Coal (bituminous and lignite)_._.._...._........-._._-_____.do___. 346 925 364 1,050 419 1,290 371 996 Copper (recoverable content of ores, etc.)_..........__..-short tons_. 103, 806 67,682 115 ,489 81,766 128 ,061 92,639 65 , 483 50,063 Gem stones___________-_--.--- 2-2-2 eee NA Ww NA 77 NA 109 NA 109 = Gold (recoverable content of ores, etc.)_..._..._.._..____troy ounces__ 29,115 1,019 22,772 797 25,009 875 9,786 343 Iron ore (usable) _.__._....__...._-thousand long tons, gross weight __ 15 99 9 71 12 - 98 10 81 Lead (recoverable content of ores, ete.)_._...._.._.._.-__-_short tons__ 4,538 ‘1,189 6,981 2,178 4,409 1,333 898 251 by Lime_____---_-.---.-_._-.---_-___._-__.-._ thousand short tons_. 136 1,385 159 1,512 225 2,116 143 1,765 > Manganese ore (35 percent or more Mn)_____short tons, gross weight. _ 20 , 264 WwW 23,621 WwW W WwW WwW WwW et. Manganiferous ore (5 to 35 percent Mn)______.___.________._do___- 8,638 WwW 1,968 WwW 1,755 28 2,763 16 a Natural gas__-__.....___.__._._._._____._.___-_million cubic feet__ 25,051 1,965 28,105 2,305 30,685 2,547 25, 866 2,173 a Petroleum (crude)--................._..thousand 42-gallon barrels__ 30,647 74,621 32,778 79 ,624 35,380 86 ,273 84,959 87,548 be Pumice_______-_.--.-..-...___..-_.___..___ thousand short tons__ - WwW A 22 § Lone ee eee Lee e Sand and gravel_-_..__.__-_-___-.---_.--.__---.----_---._--do___- 16,017 17,840 12 ,048 13 ,587 13,816 13 , 523 12,339 10,655 bd Silver (recoverable content of ores, etc.)......_.thousand troy ounces... 5,290 6,840 5,207 6,733 5,820 6,878 2,066 8 208 oO Stone. _._...-------- eee _-_-_____ thousand short tons__- 7,345 8,477 5,512 5,971 4,150 5,212 4,782 6,037 ° Zine (recoverable content of ores, etc.)____________-_____short tons__ 29 ,059 7,904 38 , 786 9,866 29 ,120 8,445 3,341 925 a Value of items that cannot be disclosed: Antimony (1966-67), barite 
(1964-66), cement, clays (fire clay 1964, bentonite), fuorspar, gypsum, & natural gas liquids, peat, phosphate rock, talc, tungsten (1966-67), g uranium ore (1964, 1966), vermiculite, and values indicated by . 
symbol W________-.___-_-___--____________. eee xX t 21,448 xX 22,528 xX 23 , 846 xx 22,314 

Total____..-- 22 eee XX * 211,453 xX 228 ,163 XX 245 ,268 xX 186 , 524 

NEBRASKA | ne rem 
Clays__--...-.-._._.._._____________________thousand short tons_. 143 $143 141 $141 153 $153 126 $142 Gem stones-___.._.._ 2-2-2 eee eee eee NA . 5 NA 5 NA 5 NA 5 Natural gas_________.__.____________.._________million cubic feet__ 11,094 1,707 10,720 1,565 10,196 1,621 8,453 1,454 Natural gas liquids: 

Natural gasoline____.____........._......_.__thousand gallons__ 9,587 627 7,822 516 9,195 653 7,805 578 LP gases._____...______-__-___-_-__----------------_-..d0___- 24,556 1,092 16,946 847 19,670 1,141 20,7388 1,223 Petroleum (crude)......................thousand 42-gallon barrels__ 19,113 51,605 17,216 45,796 13 ,850 37 ,673 18,878 86,775 Sand and gravel______..-___._.__._-...___-_-thousand short tons__ 14,641 15,748 11,993 18 ,697 13,539 14,179 11,739 10,878 Stone--_-__-_-.--.----------_--------.-------;------------d0___. 3,779 6,417 — 4,198 6,637 5,055 7,916 4,846 7,483 Value of items that cannot be disclosed: Cement, lime, and pumice. - __ xx 14,615 xX 14,622 xX 15,180 xX 12 ,330 

Total__.__.----------- eee eeeeeee XX 91,959 XX = 88,826 XX 78,521 xx 70, 868



i 
; NEVADA ; . 

Antimony ore and concentrate...._._..-short tons, antimony content_- 33 $20 26 $19 68 $63 53 $35 
Barite.__._._._.-____....-_-_____-__-____--_----_thousand short tons_. 149 1,261 91 583 139 933 154 923 
Copper (recoverable content of ores, ete.)........._-------short tons__ 67,272 43 ,861 71,332 50, 503 78,720 56 , 946 50,771 38,815 
Gem stones____-____-_---_-_--------- eee NA 100 NA 100 NA 100 NA 100 
Gold (recoverable content of ores, etc.)__.....----------troy ounces__ 90 ,469 3,166 229 ,050 8,017 366 , 903 12 , 842 434,993 15 ,225 
Gypsum__.__-....--.--------------------..-thousand short tons__ 799 2,894 710 2,518 594 2,023 409 1,412 
Tron ore (usable)___...........-_._thousand long tons, gross weight__ 911 5,048 1,141 5,330 1,000 4,931 641 2,858 
Lead (recoverable content of ores, etc.)___..___....-.----short tons_. 809 212 2,277 710 3,581 1,083 1,500 420 
Mercury.___.-._.----------------------.--------76-pound flasks _- 3,262 1,027 3,333 1,902 8,355 — 1,482 4,703 2,301 
Perlite__.___......__-----_-_----.---_.--____---____.-short tons_~- 15,603 135 13 , 780 121 WwW — WwW 10,712 94 
Petroleum (crude)._.._..---------------thousand 42-gallon barrels _- 255 W 209 W 307 W 279 WwW 
Pumice_....._._-.---------------------.----thousand short tons. - WwW WwW 68 187 55 190 105 236 
Sand and gravel___._.__-..-_.-_----------------------------d0__-- 14,142 14,427 9,455 11,796 9,085 9,134 10,166 8,644 
Silver (recoverable content of ores, etc.) ._...._thousand troy ounces-. 172 223 507 656 867 1,122 566 877 
Stone___._...-...___-------_.-----.._-._.._ thousand short tons__ 788 1,396 1,248 2,247 2,002 2,519 1,375 2,145 
Sulfur ore___.__-_._-____.-_---------------------_.---long tons_. 274 5 336 6 LLnL eee Le eee eee eee eee te eee eee 
Talc and soapstone_____...----_----------------=------short tons_-_ 5,322 58 3,592 31 4,715 24 2,096 17 
Zine (recoverable content of ores, etc.)_.._......-------------do___- 582 158 8,858 1,127 5,827 1,690 3,035 840 wa 
Value of items that cannot be disclosed: Brucite (1965-67), cement bl 

(1965-67), clays, diatomite, fluorspar, lime, lithium minerals (1966-67), . an > 
magnesite, molybdenum, peat, salt, tungsten, uranium (1964-66), 4 
and values indicated by symbol W_....-_.-.------------------+-- xX tr 11,152 xX r 14,142 xX r 17,555 xx 15,941. 

nn Ki 

Total____-_---_-_-__-_-_- eee eee eee eee ee XxX r 85,1438 xx r 99,995 XX + 112,687 xx 90 , 883 2 
ee 

NEW HAMPSHIRE ne 

a wn 
Clays__-..-..-------_-----------------------thousand short tons__ 46 $40 53 $47 51 $51 42 $42 g 
Mica, sheet_____.....-.._-----.-------------------------poumds_. 9 ------- 0 eee eee ween eee wee ee eee eee +++ ------ 16,000 WwW 
Peat________.__-_-_-_---------------------------------short tons.) -----2-- 2 ----- eee eee neee--) -+---- =e 175 2 50 (5) = 
Sand and gravel____.___._____-----_----------thousand short tons__ 8,768 4,996 10,584 5,559 7,626 4,807 8,449 5,187 > 
Stone. __._ nn nee ee eee eee eee eee eee OL 202 2,138 1538 1,932 206 2,091 473 2: 887 a 
Value of items that cannot be disclosed: Other nonmetals-_-___-.------- xX 128 xX 127 xX 49 xX 51 

Total_._._-__-.--_-..---.-.-------- +--+ xX 7,302 xX 7,665 xX 7,000 xX 8,117 

NEW JERSEY 

Clays_.____...-.--_-------------------------thousand short tons_- 500 $1,441 506 $1,388 488 $1,319 437 $1,189 
Gem stones______._--_---------.-----------------------+---=-+---- NA 10 NA 10 NA 10 NA 10 
Peat_._.._._---.---.--_---_.------------------------short tons- WwW WwW 40,480 431 36,312 489 48 ,045 542 
Sand and gravel__..._..-.----..-------------thousand short tons-- 17,661 27,079 17,389 28 ,646 (17,782 29 ,322 18 , 626 29,975 
Stone___._.-..-------------_------------ eed 0_- 12 ,326 28,461 12 ,232 27,247 12 , 453 28 , 056 12,611 28 ,253 
Zine (recoverable content of ores, etc.)®___-__-.-----_----short tons_- 32,926 8,935 38 ,297 11,106 25,237 7,319 26,041 . 7,081 
Value of items that cannot be disclosed: Iron ore, lime, magnesium 

compounds, manganiferous residuum, greensand mar], titanium | 
concentrate, and values indicated by symbol W.....-.cecensennnns XX 12,246 xX 11,880 XX 9,080 XX 6,747 

Total... ne ene w memes cen nnemenemee nem e ee eee ee Hee een aees xX 78,172 xx 80,158 xx 75,5965 xX 1Z 747 

See footnotes at end of table. 
Ke 

©



Table 5.—Mineral production ! in the United States, by States—Continued DD 
nr en om) 

1964 1965 1966 1967 
Mineral ee 

Quantity Value Quantity Value Quantity Value. Quantity Value 
- (thousands) (thousands) (thousands) (thousands) 

NEW MEXICO 

Barite_._________ 22 eee ______ thousand short tons_- WwW W (5) re 
Carbon dioxide, natural__._....._..__........._thousand cubic feet_. 816,168 $61 833 , 819 62 795,885 $58 771,516 $57 
Clays____-.--.-._.-_....-.---.-----_ ___.-._thousand short tons__ 3104 3167 60 101 W W 46 74 
Coal (bituminous) -___-.----__-----.-_---.-----------------do___- 2,969 9,763 | 3,212 10,710 2,755 9,110 3,463 12,641 
Copper (recoverable content of ores, ete.).___.._____.___-_short tons__ 86,104 56,140 98,658 69 , 850 108,614 78,571 75,008 57,345 
Fluorspar_____.------.-.----_-- eee eee do Le 137 a WwW WwW 
Gem stoneg___..-.--------------------- eee ee eee NA - 45 NA 45 NA 45 NA 60 
Gold (recoverable content of ores, etc.)___........_.___-troy ounces_. 6,110 214 9,641 337 9,295 825 5,188 182 
Gypsum______.--.__--_-____-_-____..__-..__-.thousand short tons_- WwW . WwW WwW WwW 146 545 155 588 
Helium, grade A___..______._________..___.._thousand cubic feet__ 82,105 2,958 80 , 583 r 2,821 95, 900 3,357 71,200 2,492 = 
Lead (recoverable content of ores, etec.)_._.._.__._...__._-_short tons__ 1,626 426 3,387 1,057 1,596 482 1,827 512 DB 
Lime_____.----------------------------..-.. thousand short tons_-_ 25 352 33 465 34 472 17 243 bj 
Manganese ore (35 percent or more Mn)__.__short tons, gross weight__ 5,794 149 5,637 156 W WwW WwW W -°) 
Manganiferous ore (5 to 35 percent Mn)___________________--do___- 46 ,657 300 50,090 328 47,590 324 49 ,323 348 > 
Mica: Scrap_______-_----------------------------.----short tons-__ 6 , 922 105 4,263 45> W W WwW WwW OO 
Natural gas_____.__.-.-.___._..-..__....._____ million cubic feet_. 873,947 101, 932 937,205 110,590 998 ,076 124,760 1,067,510 138 , 776 
Natural gas liquids: " re 

Natural gasoline and cycle products.__..._._..thousand gallons.. 356,047 21,570 358 ,487 20,824 338 , 732 19, 736 338,114 20,730 ta 
LP gases.._...__.--------.-----------------_---_---.-do___. 789,190 21,641 759,311 25,817 816 ,202 31, 832 909 ,168 40,003 e 

Perlite___.___._-_--.----.-----____.-----._.-____..--short tons__ 286,329 2,568 331,011 2,905 343 ,334 3,423 346 , 586 8,424 bd 
Petroleum (crude)...___....___...__... thousand 42-gallon barrels__ 118,863 326 , 565 119,166 334,977 124,154 352,101 126,144 368,340 + 6 
Potassium salts.___..._......._thousand short tons, K2O equivalent__ 2,675 104,861 2,848 117,771 2,953 108 , 653 2,883 91,098 © 
Pumice____.__.___....-_....-.--..__._____-_thousand short tons_- 260 760 264 915 245 787 220 639 A 
Salt__...2 22-2 eee eee do. 62 559 64 572 66 716 82 1,036 . . 
Sand and gravel_________._____.--__-_-- 22 ee _--______-do___- 8,781 10,160 11,763 12,130 15,503 13,029 14,672 14,336 &% 
Silver (recoverable content of ores, etc.)_._..___thousand troy ounces__ 242 313 288 372 243 314 157 244 8 
Stone____.._-_______.___-__________________ thousand short tons_- 2,760 4,244 1,911 3,020 2,652 4,056 1,391 2,403 
Uranium (recoverable content U30s)____._.._....._thousand pounds-- WwW WwW WwW WwW 9,340 74,721 11,202 89,615 
Vanadium (recoverable in ore and concentrate). ________-short tors_- WwW 154 WwW 221 W 53 WwW WwW 
Zinc (recoverable content of ores, etc.)_____._._..--___-.______do____ 29,833 8,115 36,460 10 , 646 29,296 8,496 21,380 5,919 
Value of items that cannot be disclosed: Cement, fire clay (1964), iron 

ore, molybdenum, tin (1964-66), and values indicated by symbol W- xX Fr 80,196 xX r 79,936 xX 20 ,328 xxX 23,001 

Total____._-.-.- eee XX * 754,321 XX F 806,675 XX * 856,294 xx 874,106 
Rr 

NEW YORK 
pe 

Clays____.._.._-_____.-__-_______.._.__....-_thousand short tons__ 1,499 $1,993 1,354 $1,717 1,464 $1 , 726 1,506 1,814 
Emery____._..-...--_--.----.-----------------------short tons 9,214 172 10,720 204 11,102 (210 WwW WwW 
Gem stones_.____-___-._-_ 2-2 - eee eee NA 10 NA 10 NA 10 NA 10 
Gypsum. _____22 2 _________thousand short tons_- 653 3,321 662 3,511 559 2,998 570 8,118 
Lead (recoverable content of ores, etc.)_.__..._...__..__---short tons__ 732 192 601 188 1,097 832 1,653 463 
Lime_____.2 2 -_____-._.__.-thousand short tons__ WwW WwW W WwW 1,096 9,870 1,189 10,570 
Natural gas_____.___.__.-_.__________.._._____--million cubie feet__ 3,108 963 3,340 | 1,029 2,699 837 3,837 1,201 
Peat__..--_-_ 2-2 eee eee short tons. 32,574 261 25,098 232 27,211 250 28 ,058 232



Petroleum (crude)........-.-.----------thousand 42-gallon barrels_ - 1,874 8,321 1,682 7,246 1,735 7,925 1,972 9,026 
Salt_......----.----.----.-----.------------.thousand short tons. . 4,816 84,216 5,002 35,771 4,980 36,203. 5,320 41,568 
Sand and gravel___.__.._-_---..-.--_-.-_----_--_------------do_... 39, 282 38,583 89 ,225 40,870 41,903 43,091 43 ,500 44,499 
Silver (recoverable content of ores, etc.).......thousand troy ounces. 13 17 11 15 22 28 31 48 
Stone___...._--------------..-.---..--.-...-thousand short tons-_- 29,141 46 ,669 30,801 48 ,675 34,130 54,548 33 ,389 56,615 
Zine (recoverable content of ores, etc.)_.........-..--.--short tons-__ 60 , 754 16,525 69 , 880 20 , 405 73,454 21,302 70,555 19,534 
Value of items that cannot be disclosed: Cement, abrasive garnet, iron Oo 

ore, talc, titanium concentrate, wollastonite, and values indicated 
by symbol W_._.__..-.----.------------------------ ee xx 137 , 202 XX 180,684 XX * 121,482 xX 110 ,620 

Total__..--2.- ee eee ee eee xx 288 , 445 xX 290 ,057 XX -* 300,807 xX 299 ,318 
ee eee eee 

NORTH CAROLINA . 
RO EN 

Barite__....__._.________--__..-.._.-_---.._.-thousand short tons_.  --_----. 0 ------ ee eee eee eee eee eee eee ee eee wee eee 1 6 
Clays ?___.__._-.------ 2-02 8,199 $2 ,064 3,383 $2,162 3,381 $2,241 2,977 2,012 
Feldspar__.....---.-------------..-------------------long tons__ * 281,449 2,342 278 ,990 3,153 301 , 610 3,157 265,690 8,113 
Gem stones__________-_.--.-- ee eee eee ee eee NA 15 NA 15 NA 15 NA . 25 

ica: 
Serap_.__._--.-.--.------.--.-------------------short tons. 64,010 2,027 72,199 1,987 63 , 480 2,348 69,639 1,751 
Sheet___._-----.--- 2 ee ----- -pounds.- 242 , 662 58 713 ,293 185 4,500 1 4,500 WwW wn 

Phosphate rock.___..........-------.--...----thousand short tons-- 7 41 wwe.) eee eee WwW WwW WwW WwW < 
Sand and gravel___.-__...-._----_-.-----------------------do._-_- 11,150 10 ,404 10 ,499 10,076 11,601 11,132 10,014 9,962 > 
Stone. __._-_-_----- eee ee ee OL 48:17, 948 430,378 418,835 430,920 422,377 436,136 24,507 41,488 be 
Tale and pyrophyllite____.__.._..............-..-------short tons... 106 ,035 495 109 , 721 556 118 ,366 576 109 ,393 513 a 
Value of items that cannot be disclosed: Asbestos, cement, clay (kaolin), 3 

lithium minerals, olivine, stone (crushed and dimension marble and Q 
dimension slate 1964-66), tungsten concentrate (1964), and values > 
indicated by symbol W____..---.------------------------------- xX 7,903 xX 11,329 xX 16,272 © xX 18 ,224 

i wm 

Total___..----- eee eee eee xx 55, 727 xx 60 ,383 xx 71,878 xx 77,094 S 
eee eee 

| NORTH DAKOTA 5 
ee 

Clays.._......--.--.-.----------------------thousand short tons__ 85 $119 81 $114 t 76 $100 Ww WwW a 
Coal (lignite)__...........-.-.--.--.----.-----------------d0___- 2,637 5,659 2,732 5,848 3,543 6,976 4,156 $7,967 
Gem stones________--.--._------- eee NA 1 NA 1 NA 1 NA 1 
Natural gas__-..._-...-.-----..-.--------------million cubic feet_ 34,512 7,634 35 ,652 5, 704 46,585 7,547 40 , 462 6,636 
Natural gas liquids: 

Natural gasoline.___-__...._......-....--_.-thousand gallons. . 21,3868 1,338 21,059 1,263 23 ,200 1,415 23,284 1,443 
LP gases.___-_...---.--------------------------------d0_.~. 84,338 2,960 85,174 3,066 91 , 884 3,859 88 , 665 3,901 

Petroleum (crude)._._......--.-.---.---thousand 42-gallon barrels_ - 25,731 63 , 813 26,350 65,875 27,126 69,170 25,315 65,818 
Sand and gravel_.._._....-..-.----.--..--.--thousand short tons... 10,520 10,142 7,574 7,895 10,145 10,568 8,822 9,118 
Stone_.________-_----------- +e dO 31 56 356 624 170 305 596 1,092 
Value of items that cannot be disclosed: Lime (1965-67), molybdenum, 

peat, salt, uranium, vanadium (1965), and values indicated by 
symbol W......-...-----.------------ + -- ee eee eee xx r 1,336 xX r 3,408 xX ¥ 2,327 xx 1,562 

Total. .__.- 2 ee eee en eee nee xx ® 93,058 KX ® 93,793 XX +* 102,268 xX 97 , 588 

See footnotes at end of table. 

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

esp iserettnrnpunpnenetnnenennennene bho 

1964 1965 1966 1967 
Mineral FOO 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) (thousands) (thousands) 

EEE Sennen ee 
OHIO | - 

Cement: 
Portland. ____....-_-.............thousand 376-pound barrels. _ 15,553 $50, 647 14,786 $47,499 15,181 $48, 740 14, 726 $46 , 860 Masonry._.___...--.------.-._.._thousand 280-pound barrels. _ 1,068 3,127 1,050 3,004 976 2,785 946 2,730 Clays__....----.------.-.-----_..._...__.-_-thousand short tons__ ' §,005 14,426 5,070 14,816 5,089 14,522 4,670 15,185 Coal (bituminous) -_-__...-...2--2 2 ee. -do___. 37,310 137 , 776 39,390 146 ,028 43,341 164,444 46,014 176,921 Gem stones____-_...-------2---- 2 eee NA 3 . NA 3 ‘NA 3 NA 3 Lime. _______..-.---.---..--.-___.__.____.__thousand short tons_. 3,664 53 , 308 3,831 53,208 3,858 50,997 3,636 48,817 Natural gas___-.--._-..-..._._._._._._____.__-_ million cubic feet__ 37,106 8 , 880 35,684 8,421 43 ,133 10,223 41,315 9,957 Peat__.__...__-_--------.---______-_______________._-_short tons__ 6,363 83 5,352 80 5,214 84 7,301 100 Petroleum (crude) -_..______......_..___ thousand 42-gallon barrels__ 15,859 46, 420 12,908 37 , 940 10,899 32 ,700 9,924 31, 427 = Salt___-_-- 2-2-2222 _______.__thougand short tons_. 4,537 31,092 5,026 34,816 5,138 35,735 5,407 39 ,549 D Sand and gravel____-_.._......-_.-___________________._...do.__. 37,771 45, 567 40 , 852 49 ,305. 43,851 52,909 43,196 52 , 888 Ee Stone. _-___._...---.---------- 2-0-2 Le 437,715 461,814 42 ,263 66 , 969 45,002 72,900 45,458 72,5384 -] Value of items that cannot be disclosed: Abrasive stone, gypsum, | > stone (calcareous marl 1964)_._..____....______.----..---._____. xx (1,794 xx 2,163 xx 1,998 xX 1,917 OO 

Total_____.- 2-2 eee XX 454,937 xx 464 , 252 ».@.¢ 488,040 xx 498 , 888 4 
Nr . | OKLAHOMA e 

TO 

Clays 3___..__.--2 2 _______.--_..-thousand short tons__ 835 $854 794 $806 745 $754 744 $869 w Coal (bituminous) .-_.._....-..--2 22-22 ee __ _-do___. 1,028 5,474 974 5,520 843 4,935 823 4,73 ° Gypsum.-...-.----- 2 ee-d 0 694 1,899 761 2,343 785 2,212 804 2,266 A Helium, grade A____._._____.--_._--..._-.-_ thousand cubic feet__ 298,803 8,591 310,700 10,874 352,400 12,333 309,100 9,835 Lead (recoverable content of ores, etc.) _.______._-....___-_short tons_. 2,781 729 2,818 878 2,999 907 2,727 164 © Natural gas________-__-.-__..........-.-..--_.-million cubic feet__ 1,316,201 166,747 1,320,995 182,297 1,351,225 189,172 1,412,952 202,052 3 Natural gas liquids: 
Natural gasoline and cycle products____...--.-thousand gallons.. 554,058 34,011 570,129 34,561 576,124 35,715 568 , 905 35,846 LP gases______--____--.------------------ 2 -------__do_._. 880, 804 28 ,055 894,665 32 ,208 986 , 254 44,381 1,005,633 49 ,276 Petroleum (crude) ____._......_.._.....---thousand 42-gallon barrels__ 202,524 587,320 203 , 441 587 ,944 224,839 654,281 230 ,.749 676 ,095 Salt__....---- 2 eee _e____________-_thousand short tons__ 6 41 9 65 WwW WwW 10 %6 Sand and gravel________.-__2..--------.------------.------d0___- 6,680. 7,003 5,218 - 6,023 6,040 7,565 4,540 5,280 Stone______--_. ~~ --d0-_-- «= s«s18, 987 15,087 16,417 18,071 15,334 17,393 16,355 18 , 932 Zine (recoverable content of ores, etc.)_____.__..._.._.__-_short tons__ 12,159 3,307 12,715 3,713 11,237 3,259 10 ,670 2,954 

Value of items that cannot be disclosed: Clay (bentonite), cement, . ; . . 
copper (1965-67), lime, pumice, silver (1965-67), tripoli, and values 
indicated by symbol W__-__.__-__-.--------------------.-------- XX 22,670 XX 23,953 XX 24,484 xx 23 178 

Total____.._---- eee eee ee XX 881,788 XX 909 , 256 xX 997,391 XX 1,082,126 

~ OREGON: . . _ : 

Clays__....----..----------.----------------thousand short tons__ _ 290 _ $856 291 $859 361 $362 - 8295 8 $295 
Copper (recoverable content of ores, etc.)_...............-short tons_- 15 . 10 WwW Ww WwW OW eee 
Diatomite___.......-..----.-.----.----- see dO. Ww WwW Ww WW Ww Ww "108 "9



Gem stones______....._---.-------- ee eee NA WwW NA 750 NA 750 NA 750 

Gold (recoverable content of ores, etc.).-....---..------troy ounces... 661 28 499 17 281 10 186 7 

Lime____-.----------_--_------------.---.---thousand short tons_- 95 1,918 98 1,853 116 2,283 99 2,059 

Mercury..__-.._-_-.-------.--------------.-------76-pound flasks _ _ 126 40 1,364 779 . 700 309 943 461 
Nickel (content of ore and concentrate). .--...---.-------short tons. 15 ,420 WwW 16,188 © WwW 15,036 WwW 15,287 WwW 
Peat_______. ee eee eee ee ee eee en nn ee ee ee ee ne WO ee eee eee eee eee eee 900 17 WwW WwW 
Perlite........__---.-------------------- ee 0-8 5 (5) we ee eee eee eee WwW WwW 8 (©) 
Pumice___._.._-..-.-.....--.--.--------.--thousand short tons-_- 566 909 657 1,181 W14 1,256 884 1,195 

Sand and gravel__......--..-------------------------------d0___. 18,253 25,158 21,800 32,849 35,327 34,986 19 , 630 25 ,250 

Silver (recoverable content of ores, etc.) _--.-.-thousand troy ounces. - 14 . 19 9 11 (5) (5) (5) (5) 

Stone. __._.._-._-_----_.--------------------thousand short tons_-. 16,120 19 ,296 21,212 27,301 33 , 288 48 ,335 13,201 20 , 256 
Tungsten concentrate. ._.._...----short tons, 60-percent WOs basis_- 1 Lo _eeee eee Lee eee ee eee eee ee eee eee ee eee eee oon eee 
Value of items that cannot be disclosed: Cement, clay (fire clay 1967), 

iron ore (pigment material 1965-66), lead (1964-65), tale (1967), 
uranium (1964), vanadium (1964), zinc (1964-65), and values in- 
dicated by symbol W_-_..-.-.---------------------------------- xx 16,634 XX +**17,866 XX 19,176 xXx 16,285 

Total___...-__.----__-.---.-------- eel xX r 64,364 xX 82 , 966 xX 107 , 484 xx 66 , 560 
ee 

PENNSYLVANIA 
ee Pe i SS SS Le 

Cement: 
on 

Portland_._.__.__.....----_-----.-thousand 876-pound barrels_- 37,663 $113,409 40,153 $116,925 40,004 $114,357 40,197 $114,592 > 
Masonry_.._......_.-_._.-------.thousand 280-pound barrels-- 2,818 7,594 3,006 7,991 2,960 7,860 2,929 7,948 4 

Giese $_o oe eee ----- thousand short tons__ 3,187 16,814 8,394 17,697 8,293 17,038 2,994 16,703 a 
oal: = ° S, 

Anthracite___._._._._...-----_-.-.---------------------do__-. 17,184 148 , 648 14,866 122 ,021 12,941 100 , 663 12 ,256 96,160 a 
Bituminous. -____.__-.-.....-..--.--------------------d0____ 76,531 388 ,218 80,308 407 ,267 81, 443 425,168 79,412 419 ,345 > 

Copper (recoverable content of ores, etc.)__-..-----------short tons-- 3,614 2,356 4,354 3 , 083 3,178. 2,299 4,401 3,365 Mm 
Gem stones___.__._--.-....-.----------------e eee NA 4 NA ‘4 NA 4 NA 4 ma 
Lime_._._..-_-.---.-------------...-..------thousand short tons- - 1,440 20 , 656 1,568 22 ,496 1,585 22,816 1,719 24,715 g 
Natural gas.__-..-..-...-----.--.---.-.--------million cubic feet__ 81,720 22,349 84,461 22,551 90 ,914 25 ,820 89 , 966 25,280 
Natural gas liquids: = 

Natural gasoline._._...........-------------thousand gallons- - 1,188 64 1,022 55 8,211 186 1,167 17 > 
LP gases__......---------------.----------------------do__ =. 1,481 100 1,683 109 1,863 121 1,757 114 0 

Peat____.______--_------_------.-..-------.----------short tons-_. 89 , 500 397 45,600 527 52,912 562 89,505 437 4 
Petroleum (crude)_.......-.-.---.------thousand 42-gallon barrels _- 5,113 22 ,088 4,922 21 ,263 4,337 19,300 4,387 19,701 
Sand and gravel__..-..-..-.-------------.---thousand short tons-- 16,199 26 ,414 18 , 502 29 , 606 17,567 29 ,562 17,479 29,614 
Stone_____.__.--------------- +e eee de 52,829 91,075 56 , 806 99 ,627 59 ,088 99 ,233 60,155 108 , 157 
Zine (recoverable content of ores, etc.)®....__-...-.-.----short tons_- 30 , 754 8,845 27 , 635 8,014 28 ,080 8,148. 35,067 9,468. 
Value of items that cannot be disclosed: Clays (kaolin), cobalt, gold, 

iron ore, scrap mica, pyrites, pyrophyllite, silver, and tripoli--_----- xx 34,519 xX 34,587 xX 80,281 xx 27,718 

Total__..__..------- eee eee ee eee eee xX 902 ,050 xX 913 ,823 xX 903 , 408 xXx 898 ,3898 
te CC OL 

RHODE ISLAND 
en 

Sand and gravel__.........-.....-.........--thousand short tons-_- 1,647 $1,613 1,681 $1,811 2,276 $2,212 2,334 2,416 
Stone_.__.-.._.--------_------------------ 0 450 935 437 1,119 535 1,734 481 1,618 
Value of items that cannot be disclosed: Other nonmetals- .--.--..---.- xx 1 xX 1 xX 1 xx 1 

Total_____---. 2 ee ne eee eee eee xX | 2,549 xX - 2,981 xx. 8,947 xX 4,085 

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

—_— eee U“*E"=F 

1964 1965 1966 1967 . 

Mineral : Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) (thousands) (thousands) eee EE ese Ee ee” 

~ SOUTH CAROLINA 
SEF, 

Clays._...-_...---.-.-----------.-.---------thousand short tons... 1,748 ‘$8 , 309 1,837 $8 , 539 2,139 $8 , 830 1, 733 8 ,048 
Sand and gravel____.._...-_.__-_--.-____--_--____-_.._.-_.-d0____ 4,622 5 ,262 5,248 6,688 6,016 7,668 5,248 7,178 
Stone__..___ 0 ee eee eee dO. 46,109 49,176 45,948 48,447 8,129. - 12,510 48,310 .412,366 
Value of items that cannot be disclosed: Barite (1964-66), cement, . 

feldspar, kyanite, scrap mica, peat, pyrites, stone (crushed limestone 
1964-65 and dimension granite 1965, 1967), and vermiculite___.____ xX 15, 966 xX 17,587 xx 16 ,585 xX 20 , 682 

Total__..-..2-- 20 eee xX 38,713 xX 41,261 xX 45 ,593 xX 48 ,274 eee eee ee SS 
SOUTH DAKOTA x 

eee 
Beryllium concentrate_..._........-...-.--short tons, gross weight _. WwW WwW WwW W 124 $40 W WwW Z 

ement: , =] 
Portland__...-..-------.---------thousand 376-pound barrels__- 2,001 $6,873 1,575 $5,127 1,974 6,367 1,406 $4,815 > 
Masonry__.......-.------..------thousand 280-pound barrels. 57 200 55 180 51 170 54 178 a Clays__....-._....--..-...__...._...---.----thousand short tons__ 245 1,076 223 1,220 231 870 199 799 a 

Coal (lignite)............---.----- 2 eee -do___. 13 63 10 49 10 45 5 27 < 
Feldspar__.......-..-.-----------------_-------------long tons_. 26,980 180 51,560 846 ~=* 58,810 r 369 61,411 420 ba 
Gem stones.__.___-_---.---- ee eee ee eee NA 20 NA 20 NA 20 NA 30 p 
Gold (recoverable content of ores, etc.)........-......._troy ounces_. 616,913 21,592 628 , 259 21,989 606,467 21,226 601,785 21,062 bd 
Gypsum _______.._.-.--.--------------------thousand short tons__ 19 76 4 ~~ 27 17 68 12 49 Oo 

Lithium minerals...........-....----.--.-__....._-_---short tons_. WwW WwW 150 ; e 5 WwW WwW WwW WwW ° 
Mica: Scrap......-....-----------------------_-----------d0.... 996 32 WwW WwW WwW WwW WwW Wo A 
Petroleum (crude)._..._...._..........-.thousand 42-gallon barrels__ 247 495 219 438 239 479 211 502 . 
Sand and gravel. __._..___...__._____._._..-.._thousand short tons__ 13,770 13,641 13,998 14,155 13 , 630 13,585 13 , 463 13,737 & 
Silver (recoverable content of ores, etc.)__.....thousand troy ounces_. 133 172 129 167 110 142 121 188 8 Stone___..-..--.---------------------.---.---thousand short tons__ 2,118 6,245 1,554 5,387 2,186 7,995 1,866 9,694 
Value of items that cannot be disclosed: Columbium-tantalum con- 

centrates (1967), lime, molybdenum, tin (1966), uranium, vanadium, 
and values indicated by symbol W________-._-._-.--___-.___.-__- xX 3,882 xX 1,553 xxX r 1,796 xx 1,117 

eee 
Total..___..--.---------------------- +e -------- XX 154,547 XX * 50,663 XX * 58,172 xx 52,618 

eee ess eee 
TENNESSEE 

A ree 

Barite- -- ~~~ -------------2-2-202-2-7--->---- thousand short tons... 39 $519 31 $442 29 $412 15 $235 
ement: 

Portland__........-----.-.-------thousand 376-pound barrels_ . 8,343 26,791 8,724 27,5385 8,177 25,718 8,062 25, 548 
Masonry.....---------...-..-----thousand 280-pound barrels__ 1,212 3,228 1,185 3,140 1,095 2,822 1,092 2,992 

Clays__..-..-------------------.-----------.-thousand short tons__ 31,310 35,576 1,495 6,103 31,359 “4,909 1,574 5,152 
Coal (bituminous). -.--..-.--------------------------------do.... 5,990 22,674 5,865 20,930 6,309 23 , 763 6,832 26,974 
Copper (recoverable content of ores, etc.)___........--.--short tons... 13,889 9,056 14,823 10,495 15,410 11,148 14,600 11,162 
Gold (recoverable content of ores, etc.)....._--.--------troy ounces_. 133 5 122 4 141 5 181 6 
Lead (recoverable content of ores, ete.)_-.----------..---short tons. -------2 0 eee eee eee eee eee 181 5 5 
Natural gas.._....-.....-----.-----------------million cubic feet __ 77 15 85 WS Lee eee Le 58 11



Petroleum (crude)........--------------thousand 42-gallon barrels. - 10 WwW 11 WwW q WwW 7 WwW 

Phosphate rock.........---------------------thousand short tons... 2,784 18,971 2,954 22,296 8,125 23 , 886 2,992 22,571 

Sand and gravel__.-..-..-.--.-.------------------+---------d0._-- 7,972 10,245 8,193 10,690 8,628 11,142 7,975 10,679 

Silver (recoverable content of ores, etc.)_.....-thousand troy ounces... 91 117 94 122 101 130 130 202 

Stone 41_.____.__-_------.-.-.--------.-..------thousand short tons_- 26,497 38 , 239 28 , 888 38 ,859 31,260 41 ,432 31,463 41,958 

Zine (recoverable content of ores, etc.)..-..-------------8short tons... 115,948 31,536 122,387 35,7387 (103,117 29 ,904 113 , 065 31,303 

Value of items that cannot be disclosed: Clay (fuller’s earth) (1964, 
1966-67), lime, pyrites, stone (crushed sandstone, dimension sand- . 

stone 1967), and values indicated by symbol W.--.--..----------- xx 6,993 XX  . 6,572 xx ' 1,258 xx 10,779 

Total__....-.---.----..-.----------- eee xx 173 ,965 xX 182,941 XX 182,584 xX 189,572 

i
 

TEXAS . 
OT ET 

Cement: 
Portland_.._._..._...-_-----...--thousand 376-pound barrels_- 80,030 $94,492 80,820 $97 , 598 80 , 827 $97,188 31,944 99 ,329 

Masonry...-.-..-.-..------------thousand 280-pound barrels- 930 2,805 968 3,011 884 2,872 888 $2,847 

Clays_.._...-...---.-.--------.-------------thousand short tons-. 34,156 36,695 4,469 6,865 4,516 7,187 4,497 8,081 | 

Gem stones....__.__-____-----.-....---------------------------- NA 140 NA 150 NA 150 NA 150 

Gypsum. «- io onnan onan onsan short tons... 1,131 4,049 1,045 8,794 899 3,258 984 3,419 

Helium: Crude_.____......--.-.-..-..---.-.--thousand cubic feet... 1,026,504 10,381 1,015,708 10,330 1,030,500 10,605 977,600 10,246 wm 

Grade A___..__-_---.---------------------------------do.--- = 358, TAT 11,107 850, 000 12,250 364,100 12,744 335,900 9,900 J 

Lime_._._...--.-.-.-.-------.--.-.----.-...-thousand short tons-- 1,350 17,201 1,338 19,663 1,478 18 ,696 1,564 20,713 > 

Natural Se a cubic feet_. 6,490,202 809,180 6,636,555 858,396 6,953,790 903,993 7,188,900 948 ,935 3 

atural gas liquids: 
Natural gasoline and cycle products. _......---thousand gallons__ 3,512,460 232,245 3,772,471 256,959 3,890,267 269,332 4,081,589 277,105 J 

LP gases_....-.....----------------------------------do..-. 5,521,236 167,492 5,847,601 204,666 6,359,870 260,755 7,449,439 320 , 326 Q 

Perlite.........--..---.-----------------------------short tons_- 300 3 1,000 8 WwW ; WwW WwW WwW > 

Petroleum (crude)......-.--------------thousand 42-gallon barrels_. 989,525 2,928,994 1,000,749 2,962,119 1,057,706 3,141,387 1,119,962 3,375,565 me 

Salt__...__._._...-----------.-.---.-.------thousand short tons.- 6,410 28,797 6,964 80,771 7,724 33 , 797 8,344 36,435 wm" 

Sand and gravel_._...--..--...-------------------------+---d0-.-- 29,155 83,394 82,649 36,075 26 , 222 31,313 31,398 39,170 

Stone__.__.__....--_--_---.----------- + -- ---- -- - -d0-  e 40,240 52,070 89,520 58, 659 43,578 56,659 49 ,424 61,577 

Sulfur (Frasch process).......-----------------thousand long tons-_. 3,302 65,780 3,674 83 , 282 3,703 96,820 3,448 111,931 

Tale and soapstone____......---.---------------------short tons-. 89 , 334 895 64,211 204 102,399 367 90,836 356 > 

Values of items that cannot be disclosed: Native asphalt, barite (1964-66), 4 

bromine, clays (fuller’s earth 1964-65, kaolin 1964), coal (lignite), 
graphite, iron ore, magnesium chloride (for metal), magnesium 
compounds (except for metal), mercury (1965-67), pumice, sodium 
sulfate, uranium, vermiculite (1967), and values indicated by 
symbol W....----------------- 2-2 + on nnn en enn ne een ee xX r 85,125 xX r 79,026 xx r 74,918 xX 80,286 

a 

Total........---------2 ++ ee ee eee XX '4,550,345 XX * 4,718,826 XX *5,022,041 XX 5,406,371 
en 

UTAH 
NN eee 

Carbon dioxide, natural_..........----------.-thousand cubic feet_. 96, 432 $7 86,201 $6 94,006 $7 65,664 $5 

Clays §._.__..._--..---..--..--..----------~-thousand short tons-. 127 330 149 332 89 r 240 114 288 

Coal (bitumin os) on ora ony phon one, 4,720 33,184 4,992 31,811 4,635 26,763 4,175 24,281 

‘ Copper (recoverable content of ores, etc.).....-----------short tons... 199, 588 180,131 259,138 183,470 265 , 383 191,978 168 , 609 128,905 

Get stOnes.. onan wccccun ccna nanan nnn nn en eee eee ee ec eee eee e ees NA 75 NA 75 NA 76 NA 80 

Gold (recoverable content of ores, etc.)_.-..-..----------troy ounces... 287,674 10,069 426,299 14,921 438 , 736 15,856 288 , 3850 10,092 

Iron ore (ABAbIO).~-0~-ncnegaeoa--thousand long tons, gross weight... 2,082 14,306 2,189 14,229 1,956 13,478 1,708 11,916 

Lead (recoverable content of ores, etc.).-.--....---------short tons... 40,249 10,645 87,700 11,762 64,124 19,385 53,818 16,068 be 

ho 

See footnotes at end of table. C1



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

1964 1965 1966 1967 o 
Mineral ee 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) . (thousands) (thousands) (thousands) 

et 

UTAH—Continued . 
Se
 

Lime._.._.__.._._----_----------------------thousand short tons-- 163 $2,917 189 $3,470 _ 200 $3,640 169 $3,182 

Natural gas__._.._...-.-.---.---.--------------million cubic feet__ 79,739 | 10,904 . 71,616 8,952 69,366 8,809 | 48,965 6,463 

Perlite._.___._._.--.-------.------------------------short tons-- 2,003 —. 12 WwW WwW WwW WwW WwW WwW 

Petroleum (crude).__.....---.---.------thousand 42-gallon barrels _- 28,575 74,867 25 ,298 66,045 24,112 63 , 760 24,048 63 , 221 

Salt__._._.._--__------------_------------.--.-thousand short tons-. 371 3,848 384 3,591 427 3,770 403 8,525 

Sand and gravel__...-....-------------------------+--~------d0-..- 10,218 10,405 10,032 10,464 12,868 12,937 9,412 8,631 

Silver (recoverable content of ores, etc.) .-...--thousand troy ounces-- 4,552 5, 886 5, 636 7,287 7,755 10,028 4,875 7,556 

Stone___.__._.._---_-------.----------------thousand short tons-- 3,105 6,930 52,328 r 4,765 2,246 4,269 1,831 4,108 

Sulfur ore..__.....-_-------_-------------long tons, gross weight... --------  ---.----- 2,156 8 wenn n eee eee eee eee ee eee eee ee eee eee 

Uranium (recoverable content (U30s)_-_.-.-------thousand pounds-- Ww WwW WwW WwW 1,225 9,797 1,287 10,300 
Vanadium (recoverable in ore and concentrate) ..._._.-.--short tons--. 405 1,214 387 1,353 353 1,519 471 2,024 ie 
Zine (recoverable content of ores, etc.)_.------=------------~-do-~.-. 31,428 8,548 27,747 8,102 37,323 10,824 84,251 9,483 

ValJue of items that cannot be disclosed: Asphalt (gilsonite), cement, . i 

clays (fire clay, kaolin 1965-67), fluorspar, gypsum, magnesium 7 . IS 

compounds (1966-67), molybdenum, natural gas liquids, phosphate . . . . 2 

rock, potassium salts, pumice, pyrites (1966-67), tungsten concentrate , os ie 

(1967), and values indicated by symbol W.--.-.------------------ XX t 87,271 XX r 68,510 | XX 52,243 xX 45,349 wa 

1 XX 411,449 XX + 439,148 XX 448,878 XX 354,477 
VERMONT | | | e 

Peat.-- 20 --- ence nnn - ~~ = Short tons__ 286 $4 780 $3 833 $5 280 g4ClC(‘S 
Sand and gravel__.___-..--------------------thousand short tons_-_ 1,764 1,494 2,084 1,670 2,323 1,744 3,718 2,178 eo 
Stone___..__...---------- ee ee ne eee 0 2,070 20 , 652 2,591 21,564 2,650 19,926 2,761 20,520 Wi 
Value of items that cannot be disclosed: Asbestos, clays, gem stones, . . 

lime, and tale__.._...-----------------------+------------+--+-- xX 3,977 xX 4,155 XX 4,235 xx 4,566 5S 
pe a 

Total__._.....------------------------------------------- xXx 26,127 xX 27,392 xx 25,910 XX 27,268 “ 
VIRGINIA _—_ . . 

Clays_.__.._-._...--.-----------------------thousand short tons_ 1,440 $1,614 1,415 $1,657 1,486 $1,813 1,382 $1 , 623 
Coal (bituminous) .-__....---.------------------------------d0o_..- 31,654 123 , 123 34,053 189,291 85,565 153,341 86,721 171,183 

Gem stones____-__---.---------------------- ee een ene NA 6 NA 7 NA q NA 7q 

Lead (recoverable content of ores, etc.)..-.--------------short tons_- 3,857 1,010 3,651 1,139 3,078 930 3,430 960 

Lime.___.._--..----------------------------thousand short tons-- 780 9,781 847 10,584 840 10,486 829 10,345 

Natural gas____.___....----.---.--------------million cubic feet__ 1,600 ~AT9 8,152 —  -gA2 4,249 1,275 8,818 1.149 
Petroleum (crude)_.._.....---.---------thousand 42-gallon barrels- - 6 Ww 4 WwW 1 Ww 3 WwW 

Sand and gravel____.._-....__---------------thousand short tons_- 10,588 13,722 15,822 18,019 17,191 16,635 9,863 12.494 . 

Soapstone___.......-----------------------------~----short tons... 8,775 9 3,549 9 8,989 10 WwW WwW 
Stone_____._-------_-------------------------thousand short tons. -_ 30,407 52,153 36,350 59,397 84,151 55,550 31,324 52,470 

Zine (recoverable content of ores, etc.)9__-.-----.--------short tons_- 21,004 5,700 20,491 5,942 17, 666 5,123 18,846 5.088 

Value of items that cannot be disclosed; Aplite, cement, feldspar, , , 
gypsum, iron ore (pigment materials), kyanite, salt, titanium con- 
centrate, and values indicated by symbol W-----..--------------- XX 29,818 xX 30,990 XX 29,127 xx 28,366 

Total__.._..-.---------- ++ n eee nen - XX 237,415 xX 267,977 XxX 274,297 xXx 283 , 685



eee eee rere eee eee ere nnn eer ener nen een ene een ene ene eee eee ne eee eee 

WASHINGTON 
a 

Barite...______._____.._.--------.-----.-.--thousand short tons.. -.-..---  --------- (5) $1 wueeeeee eft ee---- (5) $1 

Carbon dioxide._.......--.---------------.---thousand cubic feet... WwW WwW 11,848 3 WwW Ww WwW Ww 

ement: 
Portland...__._..-------....-.--.thousand 376-pound barrels-- WwW WwW 6,258 22,351 6,820 $24,340 5,614 20,581 

Masonry.._----.-----------------thousand 280-pound barrels- WwW WwW 62 201 60 187 65 200 

Clay 3____...-.._------.--------------------thousand short tons. - 128 $119 162 211 185 249 189 203 

Coal (bituminous) .-.....------.---------------------------do-_.- 68 575 55 497. 59 514 59 517 

Copper (recoverable content of ores, etc.)_.-._-----------short tons_- 35 23 30 21 34 25 21 16 

Gem stones.._.__--__----------------------- +--+ ee NA WwW NA 75 NA 75 NA 75 

Lead (recoverable content of ores, etc.)_.----------------short tons... 5,781 1,502 6,328 1,974 5,859 1,771 2,762 773 

Peat..._.__._--------- eee ee eee de 35, 609 170 29,729 131 25,599 136 40,608 181 

Sand and gravel_____....--------------------thousand short tons... 31,920 25,971 31,301 27,234 29 , 002 26,806 28,164 27,520 
Stone__..__.-------------------- ee e e-- - -dO-e 10,498 15,204 12,461 17,446 13,250 20,278 14,454 19,099 
Talc and soapstone__.__-...--------------------------short tons... 2,680 18 2,861 17 3,880 22 4,916 26 

Zine (recoverable content of ores, etc.)_-.-..-----------------do_-__. 24,296 6,609 22,230 6,491 24,772 7,184 21,540 5,964 

Value of items that cannot be disclosed: Clays (fire clay, bentonite 
1965), diatomite, gold, gypsum (1966-67), lime, pumice, magnesite, - 
mercury (1965), olivine, silver, tungsten (1965, 1967), uranium 
(1964-66), vanadium (1966), and values indicated by symbol W----- xx r 34,236 xx ¥11,011 xX r 7,514 xX 6,911 3 

nS 

Total___..----_--_------ eee ee eee eee eee xX F 84,427 xx t 87,664 xx r 89,096 xX 82,067 > 
qe ener 

band 

WEST VIRGINIA 4 
ee eg SS a SS SSS SSS SSS SS SSS Ses SSS eer eee NT 

Clays *?._....-.-.-----------.--------------~-thousand short tons-_- - 261 $309 289 $328 300 $334 245 $254 2 

Coal (bituminous) .......--.--.-.-----.--------------------do__.. 141,409 693 , 572 149,191 726,096 149, 681 753,851 153,749 800, 683 Ke 

Lime. ____-_.-_---.------------------ dd 0- WwW WwW WwW WwW 240 3,492 217 3,099 ta 

Natural gas__._...-..-.._.....-..----.-.-------million cubic feet... 202,765 50,968 207 , 416 48 , 743 211,610 49 ,940 211,460 50,962 

Petroleum (crude)__..........----------thousand 42-gallon barrels_ 3,370 12,975 3,530 13,591 3,674 14,623 3,561 14,244 

Salt____.__.-.----_-------.-_..----_-----..---thousand short tons-- 1,033 3,666 1,153 5,539 1,147 5, 446 1,127 5,137 

Sand and gravel_____.._......-.-.---.--.------------------d0._~- 5,472 11,555 5,253 11,480 5,448 11, 569 6,827 12,167 

Stone 4_____-_.-..___--_----- eee - 0 7,481 - 18,105 8,482 14,587 9,738 16,354 9,445 16,447 5 

Value of items that cannot be disclosed: Calcium-magnesium chloride, 4 

cement, clay (fire clay), gem stones, natural gas liquids, stone (dime - 
sion sandstone) and values indicated by symbol W_._..-.--.--.--- xxX 36,541 xX 39,240 xX 36,191 xX 34,865 

Total__...-.----- eee eee ne xX 822,691 xx 859 , 604 xx 891,800 xx 937 , 858 
ee 

WISCONSIN 
ee 
Clays_...-....-.-....---.-.-----------------thousand short tons_. 119 $147 119 $147 123 $148 89 $112 
Iron ore (usable)__.....-......--.-thousand long tons, gross weight. 524 WwW 141 a 

Lead (recoverable content of ores, etc.)......-.--------.-short tons_. 1,742 nle 456 .° 1,645 513 1,694 512 1,596 447 

Lime__..._..-_-_--._---_.---.---------------thousand short tons__ Wy \ (! WwW aly” 197 3,076 204, 3,186 212 8,414 

Peat. TTI .----short tonss. 8, 26 YS 136 3 38,090 ., "12202, 879 GL 164 1,823 W 
Sand and gravel._....--.-.---.--.-----------thousand short tons... 84,348 24,695 88,751 27,707 41,523 30,713 42,542 82,955 
Stone.__._-..-..-.---_._.-----------.-.-.-..thousand short tons... 13,901 20 , 232 15,344 21,924 16,150 23,735 17,122 24,863 
Zinc (recoverable content of ores, etc.)..-.------------.-short tons_. 26,278 7,148 26,993 7,882 24,775 7,185 28,958 8,016 
Value of items that cannot be disclosed: Abrasive stones, cement, gem 7 . 

stores, and values indicated by symbol W..........-------------- xX 17,198 AX 11,628 AX 10,867 KX 9,805 
ee pot 

Total_...-.--_-__ ee en ee ee xX 70,007 KX 72,999 XX 76,010 XX 79,612 rn 

See footnotes at end of table. ~l
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Table 5.—-Mineral production ! in the United States, by States—Continued a 
eee eee ene ere aera cme nee — een enn LLC CL 2 aS SG SST 7 OREO PT SAS : 

1964 . 1965 | 1966 1967 
Mineral FO ee SOC SS 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) ’ (thousands) (thousands) 

ee OL LLL LLL LLL LL LLL LL I A ET AT SS Ps SS ihe i sion P SESSA ETEPD 

WYOMING 
ene re 

Clays___...__--.--.- 2 eee --__--_-.-_-thousand short tons_. 1,271 $12 ,816 1,352 $13 , 633 1,559 $15,874 1,495 $14,313 . 
Coal (bituminous)._.._..._-.--_ eee -do__ 3,101 9,774 3,260 10,150 3,670 11,840 3,588 11,876 
Copper (recoverable content of ores, etc.)__.....___.-__--_short tons__ 5 3 6 4 Lone eee eee eee eee ee eee eee 
Gem stones_______.___. 2 eee eee eee NA 120 NA 120 NA 120 NA 125 ta 
Gold (recoverable content of ores, etc.)___....._..__----troy ounces__ 6 (5) . 3 (5) wee enn eee eee eee eee ee 
Iron ore (usable)_................_thousand long tons, gross weight. _ 2,056 24,543 2,087 25,198 1,978 19,700 1,854 19,186 | Z 
Natural gas___._..--.-..-.---.--.--.--_...-.---million cubic feet.. 231, 613 29 , 808 235,849 31,840 243,381 35,290 240,074 35,051 = 
Natural gas liquids: > 

Natural gasoline.__._.._...-.-.-------------thousand gallons. - 86,803 5,607 95,093 6,195 96,372 6,281 99,180 6,447 et 
LP gases.____----.--.----.-------- ~~ ------dow_.. =: 152, 982 6,433 143,331 6,020 166,080 7,308 173,821 7,648 mn 

Petroleum (crude)___....---_........_.-thousand 42-gallon barrels_. 138,752 351,043 138 ,314 345, 785 134,470 344,243 136,312 351,685 id 
Sand and gravel__.....-............_....._-_-.thousand short tons_-_ 5, 6382 5,936 7,996 8,373 4,187 7,496 8,181 8,253 ty 
Stone_......--.----- ee eee Oe 2,154 3,671 1,594 2,791 1,393 2,560 1,246 2,375 > 
Uranivm (recoverable content U3Os)._._......._._.thousand pounds_. | WwW WwW W WwW 4,593 36, 741 4,655 37 , 243 bd 

*  ‘Vanadit m (recoverable in ore and concentrate)___.___._-_short tors__ WwW 359 W 444 WwW 555 WwW WwW w 
Value of items that car.not be disclosed; Beryllium concentrate (1964—65), 8 

cement, feldspar (1965-67), gypsum, lime, phosphate rock, pumice oe 
(1964, 1967), silver (1964-65), sodium carbonates and sulfates, . 
vermiculite (1967), and values indicated by symbol W___.__._____- xX r 79,835 xX r 64,901 xx 36,379 xX 36,494 me 

eee SS © 
Total... ee ee ee ee eee XX * 529,948 XX * 615,454 XX * §24,387 xX 530,696 ~ 
eee 

e Estimate. t Revised. NA Not available. W Withheld to avoid disclosing individual company confidential data. XX Not applicable. 
1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). ‘ 
2 Excludes certain cement, included with ‘‘Value of items that cannot be disclosed.” 
3 Excludes certain clays, included with ‘‘Value of items that cannot be-disclosed.”’ 
4 Excludes certain stone, included with ‘‘Value of items that cannot be disclosed.” 
5 Less than 14 unit. ; 
6 Final figure, supersedes figure given in commodity section volume I-II. 
7 Excludes shirments from Nye Metals, Inc., included with ‘‘Value of items that cannot be disclosed.” 
8 Excludes salt in brine, included with ‘‘Value of items that cannot be disclosed.” . 
* Recoverable zine valued at the yearly average price of Prime Western slab zine, East St. Louis market. Represents value established after transportation, smelting 

and manufacturing charges have been added to the value of ore at mine. oo



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

1964 1965 1966 1967 

Mineral Quantity Value Quantity Value Quantity Value Quantity Value — 
(thousands) (thousands) (thousands) (thousands) 

A 
Ne 

American Samoa: 
Pumice.____._-.-.-...------------------thousand short tons.. -.2----. 0 --------- eee eee we eee 17 $22 28 24 

Sand and gravel._._....-..----------------------------d0__-. 22 $20 60 $55 20 18 q qT 
Stone__.....-.---------.------- 2-0 157 234 60 60 12 12 28 50 

Total__..-_..--.----------o ee eee eee xx 254 xX 115 xX 52 xX : 81 

Canal Zone: . 
Sand and gravel__...........-------..----thousand short ton-_- 84 82 83 85 72 91 56 94 
Stone (crushed__.....-..---.--------------------------d0..-. 153 349 153 366 114 267 100 245 

Total__.....-----------2 eee ee eee eee xX 431 xX 451 xx 358 xx 339 wa 
Canton: Stone (crushed)__..................--thousand short tons..  ..------ 0 --------- eee nnn ne nee enn eee een ene ene eee ee eee ero eee -==- o 
Guam: Stone.__......----.--.---------.-- ~~ --d 0. 469 868 483 925 900 1,396 511 820 He 

Virgin Islands: Stone (crushed) _.....-.....---.--------------d0__~_ 69 342 68 302 88 303 183 851 i 
Wake: Stone (crushed___----.-.----------------------------do-..- 2 5 1 4 11 66 31 150 R 
en o 

XX Not applicable. > 
1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2 Production data for Canton and Wake furnished by U.S. Department of Transportation, Federal Aviation Administration; Guam, by the Government of Guam: wa 

American Samoa, by the Government of American Samoa. . : 

Table 7.—Mineral production 1 in the Commonwealth of Puerto Rico | i 
| 

1964 1965 1966 1967 
Mineral —_— 

Quantity Value Quantity Value Quantity Value Quantity Value 
(thousands) (thousands) - (thousands) (thousands) 

Cement.___..._-.-.-..-...-_----_--..thousand 376-pound barrels. - 7,926 $23,879 7,284 $23,415 . %,603 $24,277 8,447 $27 , 397 
Clays...--......--.--.---.-.--..-.---..-..--thousand short tons-. 341 271 357 288 350 271 291 244 
Lime__...--.-.--..------ eee - 0 18 - 574 27 867 30 960... 35 1,106 
Salt... ne ee eee ee eee nee ne --d0. 5 74 8 138 11 183 12 195 
Sand and gravel_......-....---------------- 2 -- =~ - -d 0. 7,816 11,492 8,147 12,405 9,879 14,554 14,101 21,633 
Stone___.....-.--------.------ ee - 0. 5,504 8, 586 5,344 9,111 5, 732 10,541 7,269 12,795 

Total... eee eee eee ee Xx 44,876 XxX 46 , 224 xX 50, 786 xX 63,370 
LD 

XX Not applicable. : nD 
1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers). to
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Table 8.—U.S. exports and principal minerals and products 

1966 L 1967 
Mineral —_ 

Quantity Value ~ Quantity Value 
(thousands) (thousands) 

Metals: . . 
Aluminum: m 

Ingots, slabs, crude. __...._..-short tons__ 188 , 240 $90,012 209, 009 $99 , 961 
Serap_...--..-_.----.-----.------d0____ A8 , 666 16,239 54,531 17, 686 
Plates, sheets, bars, ete_____...._.-do__-- 86,396 71,272 96,275 70,757 

' Castings and forgings._.__._._.._...___do__-_ 2,524 ~ 8,592 2,816 11,173 
Antimony: Metals and alloys, crude__short tons__ 29 24 82 5 
Bauxite, including bauxite concentrates . 

thousand long tons... 62 4,275 2 218 
Aluminum sulfate___....._...-short tons_-_ 22,059 652 16,173 531 
Other aluminum compounds. -_..____do.__-_ 353 , 364 37,374 578, 627 51,075 

Beryilium..__.___.~--_-._______-__pounds-__ 61,254 1,083 76,117 530 
Bismuth: Metals and alloys__.........._do____ 89, 382 226 152, 684 395, 695 
Cadmium. -._._..._.__-_.._.thousand pounds. _ 379 795 691 1,669 
Chrome: — 

Ore and concentrate: 
: Exports._..._....thousand short tons-_- 19 740 8 328 

Reexports___......-.-..-.....do___- 173 7,119 157 5,422 
Chromic acid__.__-_-.-_-.--_----------- 1 . 482 1 392 
Ferrochrome_______....-.-.------------- rg 1,870 13 3,479 

Cobalt__.....__._.._....__thousand pounds. - 1,021 - 1,822 1,498 2,367 
~ Columbium metals, alloys and other forms 

thousand pounds-_. q 249 6 341 
Copper: 

Ore, concentrate, composition metal and un- 
refined (copper content). __.-_short tons__ 2,149 927 59, 692 32,951 

Refined copper and semimanufactures 
short tons_- 319,314 338 , 184 200,078 213,604 

Other copper manufactures__._..._..do__.. 6,934 7,804 6,570 7,472 
Copper sulfate or blue vitriol_.......do___- 3, 563 1,725 979 776 
Copper base alloys___...........--do___- 56,311 60, 069 78,218 75,809 

Ferroalloys: 
Ferrosilicon_..._-.-..--------.----do-__-_ 5,812 2,004 11,774 3,228 

G la or oP hosPhorous- ----------------do---- 62, 942 2,975 22,901 847 
. old: : 

Ore and base bullion___._____troy ounces. 49,117 1,719 112,578 3,940 
Bullion, refined______..._____._--.do__.. 13,017,549 455,614 28,607,404 1,001,259 

Tron ore____..._......_ thousand long tons-__ 7,779 92,157 5,943 71,585 
Iron and steel: 

Pig iron__.._.-__._-.._..__- short tons_- 12,122 731 7,451 319 
Iron and steel products (major): 

Semimanufactures.__.__...-short tons._. 1,375,166 281,887 1,377,676 272,160 
Manufactured steel mill products 

short tons_. r 769,153 tr 390,217 701,400 383,201 
Advanced products. _._...-_._------- NA t 203, 659 NA 201,938 

Iron and steel scrap: Ferrous scrap, includ- 
Lead ing rerolling materials_......short tons.. 5,880, 925 177,461 7,666,630 251,286 

ead: 
Pigs, bars, anodes___...-.__.._-....do__-. 5,435 3,966 6,536 4,767 
Scrap... 2.2. eee dow 498 165 394 198 

Magnesium: 
Metal and alloys and semimanufactured 

forms, n.e.c_______._..-_..-short tons... 15,448 10,240 13,173 9,115 
_ Manganese: 

Ore and concentrate. -..._...---..-do._-. 16,487 1,491 15,375 1,502 
Ferromanganese.-__._-......._.--...do_-__ 545 228 1,861 760 

Mercury: 
Exports.............-...76-pound flasks_ 357 197 2,627 1,281 
Reexports._..._....-.-----.-----.do..._ 476 280 A475 193 

Molybdenum: . 
Ore and concentrates (molybdenum content) 

thousand pounds. - 29, 768 54,765 30,000 51,434 
Metals and alloys, crude and scrap 

thousand pounds-.- 59 251 50 131 
Wire______-.--.-.---.---.__ _-.--do-_- 19 624 34 661 
Semifabricated forms, n.e.c. 

thousand pounds... 72 398 292 702 
Powder__._..-..-----------------do_... 120 502 241 434 
Ferromolybdenum.-_........-..-.--do__.- 2,200 4,085 1,533 2,436 

Nickel: 
_ Alloys and scrap (including Monel metal), 

ingots, bars, sheets, etc_.__.-short tons-_. t 21,458 F 38,631 26,169 53,225 
Catalysts_...-.--.---.--__--------do__-- 3,135 6,589 3,441 9,387 
Nickel-chrome electric resistance wire 

. short tons... 475 2,203 565 2,530 
Semifabricated forms, n.e.c..........do.. 1,319 4,661 1,362 5, 587 

See footnotes at end of table.
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Table 8.—U.S..exports of principal minerals and products—Continued 
(ee ener er PS SS a ere nner eee nT 

1966 1967 
Mineral - ee 

. Quantity Value Quantity Value 
(thousands) (thousands) 

rg generar Sf SPSS ls SS GS SS SS 

Metals—Continued 
Platinum: . 

Ore, concentrate, metal and alloys in ingots, me ae 
bars, sheets, anodes, and other forms, ; 
including scrap__..-.......troy ounces-- 102,031 | $18,414 161, 585 $19 , 248 

Palladium, rhodium, iridium, osmiridium, 
ruthenium, and osmium (metal and alloys Lo 
including scrap)__._...-...troy ounces~_- 103 ,425 6,711 118,017 9,723 

Platinum group manufactures, except jewelry. NA 3,794 NA . 2,378 
Rare earths: oo 

Cerium ore, metal, alloys and lighter flints . 
. pounds... 61, 620 209 141,338 303 

Silver: 
Ore and base bullion_thousand troy ounces_. - 869 476 2,365 4, 242 
Bullion, refined....--.--.------.--do-_~- 85,169 110,057 68 , 404 91,718 

Tantalum: 
Ore, metal, and other forms 

thousand pounds-_- 198 1,798 134 1,724 
3 Powder__....--.------.----------d0___. 51 1,564 157 1,839 
in: . . 

Ingots, pigs, bars, ete: Lo . 
Exports__.._.------------long tons~- 1,866 _ 6,985 2,050 6, 962 
Reexports.....-..------------do__-~- 981 3,849 429 1,412 

Tin scrap and other tin-bearing material 
except tinplate scrap__...----long tons-- 7,233 1,957 2,957 1,490 

Titanium: 
Ore and concentrate___.__...-short tons_- 1,300 213 3,027 167 
Sponge (including iodide titanium and scrap 

short tons. _ 1,733 1,988 1,429 1,703 
Intermediate mill shapes and mill products, : 

n.e.C____-.-_----.--.------short tons_- 1,371 9,585 1,811 13,344 

. Dioxide and pigments__...-.......-do__~- 26,872 7,601 25,852 7,165 
Tungsten: Ore and concentrates: _ 

Exports..........---.---.--------d0o__-- 98 223 944 2,932 
Reexports_.___---_--.------------do-~-- 195 557 269 576 

Vanadium ore and concentrate, pentoxide, etc. 
zi (vanadium content)___....thousand pounds-- 1,771 4,226 1,575 4,043 

ine: 
Slabs, pigs, or blocks__........-short tons-- 1,406 749 16,809 4,287 
Sheets, plates, strips, or other forms, n.e.c. 

short tons-_- 4,921 3,198 3,565 ~ z, 709 
Serap (zine content). .._...-.------do__-~- 4,469 702 1, 665 530 
Semifabricated forms, n.e.c. ....-.--do-_-- 3,034 r1,894 2,161 1,177 

Zirconium: 
Ore and concentrate______....-.-.-do__~_- 2,311 326 2,729 360 

Metals and alloys and other forms- pounds. - 421,516 4,567 637, 612 6,909 

Nonmetals: 
Abrasives: . 

Dust and powder of precious or semiprecious . . 
stones, including diamond dust and powder . 

thousand carats _- . 2,403 6,815 4,317 12,526 

Crushing bort._.__....-.---.------do__-- 58 325 18 210 

Industrial diamonds_-~.__.___.._-----do--_-- 1,097 4,470 148 924 

Diamond grinding wheels_____._..---do_--- 436 3,331 429 2,946 

Other natural and artificial, metallic abra- 
sives and products_._....-..-.--------- NA 36,812 NA 34,290 

Asbestos: Urmanufactured: 
Exports__._....._...-.------short tons_. 46,690 5,712 47,356 5,951 

Reexports_._.._....-.------------do---- 306 51 362 74 

Boron: Boric acid, borates, crude and refined 
short tons... 207,359 20, 682 186, 482 18,710 

cement. _._......thousand 376-pound barrels -- 1,069 4,836 980 4,452 

Jlays: 
Kaolin or china clay___.-.----short tons-- 253,408 8,443 321,929 9,921 

Fire clay______..._._._-----------do-_-- 215,534 8,396 176,367 2,789 

Other clays__.._......------------d0._-- 605, 625 19,354 651, 366 19,853 

Fluorspar._....-..--.----------------d0.-~-- 5, 732 301 10,345 517 

Graphite____._._.-.....--------------d0_~-- 3,161 428 8, 569 460 

Gypsum: 
Crude, crushed or calcines 

thousand short tons-- 38 1,458 39 1,707 

Manufactures, n.e.c___...--.------------- NA 1,216 NA 1,211 

Kyanite and allied minerals. _-_.-__.-short tons- 17,339 1,131 21,428 1,408 

Lime_______-_..__-----_---------------d0-~-- 59 , 848 1,195 52,1438 1,099 

Mica sheet, waste and scrap and ground_pounds.. 10,810,194 929 14,301,524 781 

Manufactured__.._..._.----.---------d0..-~- 537, 556 1,612 526, 690 1,738 

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

1966 1967 
Mineral —_——— 

. Quantity Value Quantity Value 
(thousands) (thousands) 

Nonmetals—Continued . 
Mineral-earth pigments: Iron oxide, natural and 

manufactured_.___._._.._...._.__-short tons__ 4,753 $1,307 3,123 $1,312 
Nitrogen compounds (major) 

thousand short tons_. 2,794 154, 559 2,911 165,008 
Phosphate rock____-...__-...-.---.---.do___- 9,255 85,835 10,282 94,413 
Phosphatic fertilizers (superphosphates) 

thousand short tons__ 763 40, 705 TA3 35,139 
. Pigments and compounds (lead and zinc): . 

Lead pigments. _._...____short tons_- 2,599 1,044 1,909 712 
Zine pigments______.._..._.....do___- 6,650 1,733 4,175 1,331 

Potash: 
Fertilizer__...................do___. 1,024,996 32,867 1,146,131 35,010 
Chemical_____...._--.........do__._| 28,489 5,292 29 , 060 4,886 

Quartz, natural, quartzite, cryolite and chiolite 
Salt short tons. - 2,779 472 1,228 285 

alt: 
Crude and refined__..thousand short tons. - 662 4,472 678 4,583 
Shipments to noncontiguous Territories 

thousand short tons. 10 805 11 892 
Sodium and sodium compounds: 

Sodium sulfate__._.._.thousand short tons-_. 28 7719 28 856 
Sodium carbonate__.........---...do__-- 346 12,249 304 9,914 

Stone 
Dolomite, block__........--.-...--do._-. 101 1,692 113 1,756 
Limestone, crushed, ground, broken 

thousand short tons. - 1,207 3,500 1,159 3,496 
Marble and other building and monumental 

thousand cubic feet_- NA 1,104 NA 958 
Stone, crushed, ground, broken 

Oo thousand short tons-. 276 | 3,406 306 3,743 
Manufactures of stone____...____-_-_.--- NA 1,482 NA 1,203 

Sulfur: 
Crude____.__._.._._-thousand long tons. . 2,326 78,759 2,043 81,492 
Crushed, ground, flowers of 

thousand long tons_- 47 3,404 150 9,522 
F tale crude and ground______.__.-_-short tons. - 70,377 3,917 66,195 3,450 

uels: 
Garbon black_.___-_-_----....._..-_.._pounds-_. 297,281 28,407 236, 032 24,456 

oal: 
. Anthracite____..._.._thousand short tons_- 766 9,755 595 7,622 

Bituminous______.__..._____....--do___- 49,302 457,899 49,510 474,853 
Briquets_._.._-..-----..-._--_..-.do.___ 120 2,182 120 2,293 
Coke___._..2- 2 ----do___. 1,102 23,415 710 16,492 

Petroleum: 
Crude_______.._.__..--thousand barrels_-_ 1,478 4,130 26,502 85, 565 
Gasoline__._._.-._--.__-_..-_--..-do___- 2,369 14,274 3,603 19,106 
Jet_.. eee -do_ 118 548 283 1,142 
Naphtha______.__..-_-.-.-.----.-do__-- 1,982 22,232 2,299 21,999 
Kerosine___..__.---_---_.--..-.--do_.-- 249 2,214 158 1,252 
Distillate oil..-_..-...__._-__.._--do_.--_ 6,251 18,407 6,054 17, 650 
Residual oil___._.-.__-_..-.-_--_..do-__~- 13,275 29,102 22,148 43 , 793 
Lubricating oil_____.___..._._.._--do__-_- 14,767 189, 648 17,746 208,358 
Asphalt_______..--_.___._.___----do-__- 434 3,705 348 3,167 
Liquefied petroleum gases______....do__-. 8,171 30,007 9,269 32,182 
Wax_______- eee - doe 1,877 36,028 1,677 34,077 
Coke___.__-_-__--__.-_-_-.-_-_----do._- 16,235 49, 604 16,279 55,187 
Petrochemical feedstocks____.....-.do__.- 2,698 14,894 2,983 15,344 
Miscellaneous. ____.______-._-...--do____ 1,357 37,074 893 19,455 

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

. 1966 1967 
Mineral ——— 

Quantity | Value Quantity Value 
. (thousands) (thousands) 

Metals: 
Aluminum: 

Metal____._..__..._________-_short tons__ ®521,021 * $217,013 449 , 716 $194,995 
Scrap___.----_ dole 33 , 616 10 , 782 30,489 10,040 
Plates, sheets, bars, ete.__._._._.__do____ ¥ 124,023 ¥ 76,852 58,341 40 ,243 

Antimony: 
Ore (antimony content)____________do___- 12 , 460 4,754 10,517 4,090 
Needle or liquated.____ -._____._.-do____ 63 42 29 18 
Metal__...----2 edo 2,767 2,031 2,654 1,849 
Oxide___________..--.__2_- 2 -____-do___- 5,383 3,998 5,098 3,762 

Arsenic: White (AS2O3 content)____.____do___-_ 18,675 1,477 27,075 2,503 
Bauxite: Crude_....______thousand long tons_- 11,529 147,335 11,673 151,418 
Beryllium ore___.___.._._.______-short tons_-_ 2,147 581 9,511 3,167 
Bismuth (general imports)_...........pounds__ 1,681,472 6,243 1,379,729 5,172 
Boron carbide__.___._--.-.-_-.-.-____-__-do___- 183 ,321 513 214,620 469 
Cadmium: 

Metal_.........._....__thousand pounds-- 3,358 6,813 1,587 3,817 
Flue dust (cadmium content) .__.__.do___- 1,181 989 1,166 1,093 

Calcium: 
Metal________-.--............_.pounds__ 85,941 72 423 , 631 370 
Chloride__...........__...--. short tons_- r 2,499 r 81 4,385 158 

Chromate: 
Ore and concentrates (CreO3 content) 

thousand short tons-- 841 30,379 568 21,854 
Ferrochrome (chromium content) . ~~ .do___- 66 22,076 39 13,758 
Metal____--_--__.--____-_----_-__-_-do___- 2 3,739 1 1,842 

Cobalt: 
Metal__.....__........thousand pounds. 17,871 27,734 7,946 14,420 

- Oxide (gross weight)__......_..._..do____ 1,279 1,411 1,044 1,670 © 
Salts and compounds (gross weight) 

thousand pounds-. 150 81 167 200 
Columbium ore__......-_-_--.-_-.---_.do__-- 9,278 5,678 7,431 5,266 
Copper: (copper content) 

Ore and concentrates__.......-short tons__ 6,843 4,118 35,673 28, 820 
Regulus, black, coarse___..........do___- 127 85 2 35 
Unrefined, black, blister._........_.do____ 337 ,955 272 ,996 272 , 728 218, 430 
Refined in ingots, ete.__......_...._.do___- 17,783 63, 654 332 , 065 311,164 
Old and secrap.__..___._-....--__--.-.do____ 23 , 908 24,662 16,655 14,731 
Old and clippings _____......_...--do____ 5,056 5, 846 2,549 2,479 

Ferroalloys: Ferrosilicon (silicon content) 
Gold short tons__ 13,133 4,610 15,337 4,456 

old: 
- Ore and base bullion.._..__..troy ounces__ 333 ,119 11,698 219 ,382 7,671 

Bullion. __.--.--..-..---___.--.--.do___- 866 ,926 30, 306 710, 487 24,876 
Tron ore____..___......_-thousand long tons_-_ 46 ,259 462 ,354 44,627 444,079 
Iron and steel: 

Pig iron_...................-short tons... 1,186,739 45,914 605 ,234 27,599 
Iron and steel products (major): 

Iron products.__._....._-short tons-- 36 , 452 7,776 34,452 9,107 
Steel products___...-.......--do_... ™11,006,993 1,273,730 11,411,753 1,333,221 

Scrap_._...._-__----.-------------d0__.. 390 , 205 7,672 215,635 8,181 
Tinplate____._.....-.-_._..-.....do.... 16,450 535 13 ,527 381 

Lead: 
Ore, flue dust, matte (lead content) 

short tons. 63 , 850 13,871 144,156 29,111 
Base bullion (lead content) .___...-.do___- 1,928 575 677 1,224 
Pigs and bars (lead content) ____._..do__-_- 285 , 788 75,312 363 , 596 88, 697 
Reclaimed, scrap, etc. (lead content) 

short tons_. 3,956 886 9,368 1,951 
Sheets, pipe, and shot___......._.--do__.- 919 283 1,212 322 
Babbitt metal and solder (lead content) 

short tons... 731 8,203 413 1,423 
Manufactures____.__._..._-...-...do.... r1,373 © 563 1,363 624 

Magnesium: 
Metallic and scrap__........-..--.-do__-_. 3,265 1,613 9,213 4,909 
Alloys (magnesium content). .......do__.- 689 1,656 354 1,529 
Sheets, tubing, ribbons, wire and other 

forms (magnesium content) ..short tons. - 5 36 153 433 
Manganese: 

Ore (35 percent or more manganese) (man- 
ganese content)............-short tons... 1,261,490 T7,047 977,163 65,813 

Ferromanganese (manganese content) 
short tons_- 194,563 F 29,455 167 ,548 26,108 

Mercury: 
Compounds. _...............---pounds_ 16,340 94 14,011 14 
Metal__....___.._.___...76-pound flasks __ 31,364 12,322 24,348 10, 735 

Minor metals: Selenium and salts... _ pounds. - 286,775 1,834 300 , 638 1,545 
See footnotes at end of table.
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Table 9.—U.S. imports for consumption of principal minerals and products—Continued 
reenact eT SS cs 

1966 1967 
Mineral  — 

Quantity Value Quantity Value 
(thousands) (thousands) 

eee 
Metals—Continued . 

Nickel: 
Pigs, ingots, shot, cathodes___-_short tons__ ¥F 112,886 $170, 806 113 ,860 $193 ,848 

- Scrap... ..-...--_---_-----_____._-do____ 941 709 1,104 1,240 
. Oxide._- 222 do____ 7,711 7,967 6,208 8,180 

Platinum group: 
Unrefined materials: . 

Grains and nuggets, including crude 
dust and residues______troy ounces. 86, 700 ' 9,498 41,798 5,195 

Scrap___.____..__._________..do___- 851 86 NA NA 
Osmiridium_-____.__..__.......do___- 4,910 440 4,179 458 

Refined metal: . . 
Platinum. _.__.__.....-._-....do___- © 273 ,333 r 31,741 322 , 764 38 , 282 
Palladium___.................do._.. 902,376 28,010 737 , 082 27,504 
Tridium__...2.-__.____..___.-do_._- 8,161 1,130 8,784 1,505 
Osmium.._-.--..-....-._.-_.-do___. 751 292 321 . 109 
Rhodium_____._.____._..___._do___- 65,861 11,984 47,689 10,079 
Ruthenium___._______.______.do____ 10,164 385 56,563 2,049 

Radium: ' 
Radioactive substitutes____.___._.._____- NA 2,104 NA 3,000 

Rare earths: Ferrocerium and other cerium alloys 
pounds. - 13 , 903 65 4,293 19 

Silver: 
Ore and base bullion_thousand troy ounces. - 35 , 992 43 ,601 25, 642 33 , 437 
Bullion__.._... 2222222 do___- 27,040 32 ,586 29 ,878 43 , 650 

Jantalum: Ore_____....____thousand pounds__ 2,143 4,782 1,675 5,510 
in: 

Ore (tin content)______________long tons_. 4,372 12,467 3,255 7,685 
Blocks, pigs, grains, ete.___________do___. 41,699 152,761 50 ,223 166 , 529 
Dross, skimmings, scrap, residues, and tin 

alloys, n.s.p.f......_......_._long tons_- 108 — 124 449 . 462 
Tin foil, powder, flitters, ete_____________- NA 261 NA 449 

Titanium: . . 
Ilmenite_._..........___.___-_short tons_. 186 , 539 6,698 207 , 906 5,145 
Rutile.._.......___-___-__-___._.-.do____ 151,482 8,494 - 167,100 19 , 566 

' Metal_____-_..-- ee e____pounds__ 11,959,375 10,854 14,950,359 14,415 
Ferrotitanium___.______.__.....___do____ 60,461 21 306 ,317 85 
Compounds and mixtures__.__._.___._.do____ 96,465,373 17,495 96,251,565 16,726 

- Tungsten: (tungsten content) / 
Ore and concentrate. __ thousand pounds__ - 4,298 6,859 1,699 3,784 
Metal___________-..______-_______-do____ $85 666 129 - +524 
Ferrotungsten______.._._._______--do___- 379 696 __.- Lee Ll eee 

zi Other alloys._._._._._.__.____-_pounds__- 75,227 227 10, 767 65 
ine: 

Ore (zine content)__._____._..-short tons_. 396 ,375 51, 696 431,319 58,075 
Blocks, pigs, and slabs.__._.___.._.do____ 280 ,307 75,624 222 ,002 57,531 
Sheets____.__________________.___do____ 1,708 670 648 276 
Old, dross, and skimmings.____..___do___- 6 , 563 1,295 3,963 673 
Dust____.__-__--_--______-____-___-do___- 1,286 398 - 3,771 1,211 
Manufactures_____._____-_______--____-_-- NA 545 NA 318 

Zirconium: Ore, including zirconium sand 
short tons__ 57 , 976 1,652 659,303 1,891 

Nonmetals: 
Abrasives: Diamonds (industrial) 

thousand carats_- 18 , 569 69,110 17,102 63 , 559 
Asbestos.__..__.._.____.__- -__-_-short tons__ 726,459 73,100 645,112 65,743 
Barite: 

Crude and ground________________-do___- 699 ,045 5,766 532,314 4,659 
Witherite..-._._.._-_-____.________do____ 2,138 100 1,260 53 
Chemicals__.____._..____-.....-_-do___- 6,552 927  §,243 682 

Cement... -------thousand 376 pound barrels__ 7,066 17 , 846 5,913 14,698 
lays: 
"Raw_.....---.-..-_....... short tons. _ 132 , 336 2,644 103 , 404 2,039 
Manufactured_____.________.___..do____ 6,359 238 5,382 252 

Cryolite__.._.__..-.-._...._.--.------do____ 31,655 3,199 36,319 4,118 
Feldspar: Crude____..._____.__..-_long toms. _____- 2-2. Lee 280 8 
Fluorspar_____._____.._.__-_..__.-short tons-_- 878 , 546 21,968 911,870 24,485 
Gem stones: 

Diamonds_____.____._._thousand carats__ 3,484 373 , 776 3,961 387 , 472 
Emeralds___...________.___.__.__-do____ r 218 r 5,914 242 5,518 
Other__________.- eee NA 46 ,937 NA 46,655 

Graphite. _______..___._.___._____short tons_- 56,748 2,545 56,675 2,348 
Gypsum: 

Crude, ground, calcined 
thousand short tons__ 5,481 15 ,852 5,212 9,809 

Manufactures__._.___.___.----_--.------ NA 1,429 NA 1,544 
Iodine, crude.__.__..__..__..-thousand pounds. . 7,133 5,934 3,459 3,177 
Kyanite______________________._-_short tons_-. 3,405 141 1,821 15 

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

1966 1967 
Mineral Quantity Value Val “Quantity Value Val 

uantity . Value uantity ue 
(thousands) (thousands) 

Nonmetals—Continued 
Lime: 

Hydrated..........._...-._-short tons_- 208 $5 545 $12. 
Other._.....2- 2-2 dole 151, 703 1,772 79 ,983 961 
Dead-burned dolomite !___.._.____-do___-_ 43 ,637 2,038 42,413 1,832 

Magnesium: 
Magnesite...........-.----..--_--do_ 186 ,200 10,941 127 , 955 T G12 

Mi Compounds. -..._.._..........----do___- 11,864 542 11,293 547 
ica: 

Uncut sheet and punch-_-.thousand pounds__ 3,247 3,993. 1,733 1,990 
Scrap__.....-------- 2 ee _ doe 2,642 71 1,016 25 
Manufactures. __........-..__...._do___- 7,535 6,670 5,440 3,378 

Mineral-earth pigments: Iron oxide pigments: . 
_ Natural__-__2-.--....__-___- short tons. - 3,662 200 3,670 271 
Synthetie___....--.-.22-22- 22 dol 8. 15 , 234 2,626 14,034 2,626 
Ocher, crude and refined. .~..____..-do____ 146 8 236 16 
Siennas, crude and refined___...._..do___- 1,192 145 951 104 
Umber, crude and refined. .._._.....do_.__ 3,762 135 4,275 162 
Vandyke____-.__-..---.---...----do___- 554 49 272 24 

Nitrogen compounds (major), including urea / 
thousand short tons__ 1,561 75,974 1,688 33 , 922 

. Phosphate, crude_....-._.._..--..---_---do___- 178 4,256 189 3,261 
Phosphatic fertilizers...__......-..._._do_._- 67 3,740 - 105 6,167 
Pigments and salts: 

Lead pigments and compounds-short tons. _ 30, 497 7,353 30,645 6,569 
Zine pigments and compounds..._..do.... | 18,649 3,633 18,988 3,404 

Potash_.....-.._.---...-..---.-------do.-_. 2,544,112  *° 71,821 2,925,082 73,491 
Pumice: —_ 

Crude or unmanufactured__-.._....-do___- 9,393 91 5,702 49 
Wholly or partly manufactured. do... _- 273 , 338 123 240 ,273 530 
Manufactures, n.s.p.f-......-.-.--------- NA 25 NA 22 

Quartz crystal (Brazillian pebble)...-_..pounds.. 1,470,341 896 1,049,544 730 
Salt__.._......_.___.-.._thousand short tons_- 2,479 6,464 2,843 8,541 
Sand and gravel: 

Glass sand___...__-._-_.-...-.-.---do_._. 18 95 44 159 
Other sand and gravel_._....--..--do__~- 631 811 588 753 

Sodium sulfate_.__..-....-.--..._-..-..do___. 237 3,981 291 4,506 
Stone and whiting......-..-_-.....---.--.---- NA 20 , 739 NA 19,323 
Strontium: Mineral.._.._._.._..--short tons__ 11,517 267 5,612 118 
Sulfur and pyrites: 

Sulfur:. . 
Ores and other forms, n.e.s. . 

. thousand long tons_- 1,514 88 ,525 1,474 47,612 
Pyrites_.....--.--...-..-.-..-d0.__- 16 84 10 51 

Fu ale Unmanufactured.__.._....--short tons_. 21,908 834 15,361 658 
els: 
Carbon black: 

Acetylene__._......_.._........pounds.. 7,058,926 1,185 65,784,814 987 
C os black and carbon black... ._..-do__.- 385,381 61 330,910 66 

oal: 
Bituminous, slack, culm and lignite: 

short tons_- 177,672 1,654 227 , 338 1,992 
Briquets._....-...-.-_.--...-_.--do__.. 10, 856 163 17,422 260 
Coke__._._..-.-._.---..-.--------do.__- 95,761 1,790 92,001 1,704 

Peat: 
Fertilizer grade__.__....._.._...--do___- 289 , 823 11,416 277,241 12,088 
Poultry and stable grade.___._...--do__-- 4,020 199 3,601 189 

Petroleum__.._...__......_thousand barrels_- r 940,489 * 2,208,589 925,806 2,207,384 
a 

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



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

. 1966 1967 P — oO 

World 1 United States World ! United States 
Mineral OOS OOOONe 

. Thousand short tons percent Thousand short tons percent 
(unless otherwise stated) of world (unless otherwise stated) of world 

Fuels: 
Carbon black. _....--.-2 +. -.---- thousand pounds... 4,325,710 2,571,552  §9 4,091,593 2,483, 840 61 
‘OAL. 

Bituminous......-..-- 2-2-2 eee eee eee eee) = 2, 096, 599 530,001 25 1,993,134 546, 590 27 
Lignite._._..-..-------- en ene ew ee eee 807,593 3,881 (%) 803,000 4,410 (2) 
Pennsylvania anthracite..........-..-..-.----- ~~~ eee 214, 760 . 12,941 —6<6 205, 857 12,256 6 

Coke (excluding breeze): . 
Gashouse 3___ ee ee en ee nen nnn ne eee 36, 382 168 (2) 30,489 163 (2) 
Oven and beehive. -__-_.---------------------------------------------- 341,166 67,402 20 316,270 - 64,580 20 

Natural gas (marketable)___..-..-...-..-...-.----.-.-.-.~~-millon cubic feet... 26,445,895 * 17,206,628 65 28,384,043 18,171,337 64 x 
Peat. __ 2-2. on ee eee eee eee 210,586 4611 (2) 201,374 NA NA 2 
Petroleum (crude)_...-...-..----------.------------------thousand harrels._ 12,015,830 3,027, 763 25: 12,889,705 3,215,742 25 

Nonmetals: . A] 
Asbestos___._-.. --- 2 oe nn nnn en nn nen 8,359 126 4 3,193 123 4 > 
Barite.___...._.~-.--2--------- 2-22 eon ene nen ce ene eee 4,023 1,007 25 2,447 944 gm FF 
Cement 6_____...-_..--..------.-----.---------.~..--...-.-thousand barrels... 2,722,561 ¥401,771 15 2,686, 749 885, 848 14 

: China clay___.__.--.----.--.-_.--------eeee eee ee 12,426 4,385 35 9,484 3,973 (5) as 
Corundum.____ 1-2 een en ne ee nn ne en ee ee ee § nnn ene eee ee eee eee (?) ede e wenn ee eee e ee B 
Diamonds________-._--.---_--.------_-----..----...--..._.thousand carats. 39,955 wool e ele Lee 42,388  ....-..-- Leute rd 
Diatomite.__..._........--_------------ + ee eee eee 1,779 ro 700 r 39 . NA © 686 NA ts 
Feldspar__.....-._-..-..---.--.-..------.------..----..-thousand long tons_ 1,934 . r655 — 34 1,598 © 615 38 oO . 
Fluorspar._-_.------------~--~------- 02 en nn nee ee nee 3,129. 253 8 2,365 296 (5) © 
Graphite__..._...-..-------------------- +o ee nee nee ee eee 534 Ww NA 350 Ww NA A 
Gypsum... ~~ eo ee een nn eee nnn nen nn nen en eee ne eee 49 , 629 9,647 r19 31,477 9,393 (5) im 
Lime (sold or used by producers). ....-..--.--..---------------------------+- 82,959 18,057. 22 68 , 912 17,974 (5) © 
Magnesite___.......-.-.._-..--.----- ~~~ ee eee ee eee 11,008 WwW NA 9,947 WwW NA 3 
Mica (including scrap)_.......-..-_--------...-------_..--thousand pounds... 319 , 943 ¥ 226,267 r71 295,678 237,26 () 
Nitrogen, agricultural 67_.._...._.-..-..--.----..--~----------------------+-- 21,300 r5,711 27 23,400 ¢,101 26 
Phosphate rock______.......-.-.-.----.-.----------.-- -thousand long tons-. 83,215 39,044 r 47 86,969 39,770 46 
Potash (K2O equivalent) _......-.-.-------------- +e eee eee eee ee 16,048 3,320 r21 16,860 3,299 20 
Pumice 8_....-..----------------- ee ne ee nee nnn enn en nn eee ee 15,646 3,234 21 9,901 3,474 (5) 
Pyrites___......-_.----.--_--..--..----------.--.-----~-thousand long tons... 21,184 873 4 e 921,618 861. A 
Salt 6... ne en ne eee eee eee eee 120,119 36,474 30 111,304 88 ,958 35 | 
Strontium 8... 222-22 eee ee eee eee 8 ----.------- ++ -e NA Jollee eee eee 
Sulfur, elemental__....._..._......---------..---.-.--.~. thousand long tons... 16,465 8,242 50 17,247 8,283 48 
Talc, pyrophylite, and soapstone..___-.. -..---------~-------4---- +--+ ee eee 4,031 895 22 4,016 903 22 
Vermiculite *_...-..._- ee ee en ne nn ee eee 382 262 69 368 255 69 

Metals, mine basis: 
Antimony (content of ore and concentrate) __...-...-------..------short tons. 68,513 927 1 - 64,402 892 1 
Arsenic, white §.__.._...._--.----.-----------------------+---------- +--+ ee 53 WwW NA 25 WwW NA 
Bauxite.__..-...-..-.----------------------------------thousand long tons-- 38 , 666 1,796 5 41,326. _ 1,654 4 
Beryllium concentrate. ...-...-.-------. -------------------------short tons... 3,578 Ww NA 6,950 NA NA 
Bismuth__...__.._...--.-...-..-...-.---.--.--------.-.---thousand pounds... 6,660 WwW NA 6,931 WwW NA 
Cadmium_. _._.....-.--..---------------.-----------------thousand pounds... 28, 707 10,460 ® 36 19, 403 8,602 (8) 
Chromite... 0 ee ee ee ee ee ne ee ee eee enn mn eonewreae ne we 4,974 www eneo wee nee eeeeeean 6,111 see eweaeoewane u ewnvnwwne



Cobalt (contained) .......--..-------------+--.--~------- +++. .-.-short tons. - 22,094 WwW NA 8,236 WwW NA 
Columbium-tantalum concentrates §&_._._..-..-..-.---.-----thousand pounds- - 22,9738 .-2.----4-- ) ----2-- NA Loe eee eee 
Copper (content of ore and concentrate)__-..-.-----...-----------~--~--------~-- 5,789 1,429 25 5,436 954 18 
Gold____.....---------------------.----------.------thousand troy ounces... 46, 567 1,803 4 ©9 45,610 1,584 4 
Iron ore__.._-----------------------------------------.- thousand long tons- - 627 ,974 90,147 '14 618,152 84,179 14 
Lead (content of ore and concentrate). ._._..----------------.---------------- 3,131 327 10 2,781 317 11 
Manganese ore (35 percent or more Mn).___-._--_-------~--------------------- 19,141 14 (2) 18,650 13 (2) 
Mercury....---.-~-------------------------------thousand 76-pound flasks... 265 22 8 242 24 10 
Molybdenum (content of ore and concentrate) ___.._.-----.--thousand pounds-- 124,967 90, 532 72 109, 080 87,554 (8) 
Nickel (content of ore ard concentrate) __..__..--.----.--------------.---- +e, 440 13 3 458 15 38 
Platinum groups (Pt., Pd., ete.)...-.--.--------------.-thousand troy ounces__ 3,039 51 2 8,154 16 (2) 
Silver. .____._----_.---_---------.--.---------------~-thousand troy ounces_- 265,970 48,669 ®16 e 9 261, 600 82,119 12 
Tin (content of ore and concentrate).......--..----------------~--~-long tons_- 208 , 577 97 (2) 211, 664 WwW NA 
Titanium concentrates: , 

Iimenite §_.__.__.--------------------- eee eee ee oe ee eee eee 2,884 965 33 2,169 935 (8) 
Rutile §..._.___-._-_------------ +e eee ne ee eee eee 279 WwW NA NA WwW NA 

Tungsten concentrate (contained tungsten) --..--.-----------------short tons_. 31,510 r4,241 ®13 30, 673 4,150 14 
Vanadium (content of ore and concentrate)8_._.--_.-.-.-------..---short tons-._ 10,029 5,166 tr 52 10,595 4,963 47 
Zine (content of ore and concentrate) .-.-.--.-------------------------------- 4,960 573 12 5,175 549 11 

Metals, emelter basis: 
Aluminum. -_-__.-_--....--------- --- ee ee ene ee ne ne eee eee 7,561 2,968 r 39 8,021 3,269 41 wa 
Copper. ..-..--.--------~-------------- oo nnn nnn nn ne nen ne eee 6,073 ¥ 1,466 '24 5,850 862 15 | 
Iron, pig (including ferroalloys).-.....----------.--------------------------- 382,500 94,000 25 885, 802 89,479 23 > 
Lead... 2 ona nnn ne ene 2,988 441 15 2,712 380 14 4 
Magnerium.___.-------------------+---------------------------short tons - 179,844 19,794 r 44 202, 608 97,406 48 mR 
Selenium & __......-------.------------------------------thousand pounds. - 2,001 620 rl 2,069 598 29 3 
Steel ingots and castings__....-..---------------------------- +--+ ee 524,693 ® 134,101 26 538 , 435 127 ,218 24 Q 
Tellurium 8_____.._--..---------- ne ee een enn eee eee ee 334 199 ¥ €0 247 135 55 > 
Tin. __._-- nn ne ee eee eee en eee -lOng tons... 2038, 665 10 4,372 2 219,135 103,048 1 m 
Uranium oxide (U30s)8_.__--.------------------------------------short tons-- 18,993 9, 587 © 51 17,458 9,125 52 wn 
Zine. nn ne ee ee ne ee eee tee neees 4,563 1,025 23 4,233 939 22 g 
rr ee areas eeer rece crnneeee ree crrecec enna cece eee emcee seen necee eee erences nena eeeeee een cnccenc cece acc Ty = 

P Preliminary. | * Revised. NA Not available.. |W Withheld to avoid disclosing individual company confidential data. . > 
1 Total is not strictly comparable with previous yenrs as it does not represent total world: production. Confidential U.S. data are excluded. The data includes reported a 

figures and reasonable estimates in some instances where data were not available no reasonable estimate could be made and none has been included except for gold, silver 
and pyrites. 

2 Lesa than \% unit. . 
3 Includes low- and medium-temperature and gashouse coke. 
4 Agricultural use only. 
& Data significantly incomplete. 
6 Including Puerto Rico. 
7 Year ended June 30 of year stated (United Nations). 
8 World total exclusive of U.S.S.R. . 
® Total includes an aggregate estimate for data unavailable at the date of completion of the table. 
10 U.S. imports of tin concentrates (tin content). 
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Injur rience ~Workti njury Experience and Worktime 

in the Mi tri n the Mineral Industries 

By Forrest T. Moyer * 

The overall injury experience for the producing and mineral-processing, estab- 
mineral mining and processing industries lishments in the United States. Data 
was improved slightly in 1967. The totals concerning officeworkers are excluded 
of 508 fatalities and 31,380 nonfatal except for the oil and gas industry for 
disabling injuries occurred at respective which such data are not separable. 
frequency rates of 0.27 and 16.83 per The coverage of all industries is com- 
million man-hours of worktime. The com- plete except for oil and gas in which cov- 
parable data for 1966 were 544 fatal and erage varies from year to year particularly 
32,823 nonfatal injuries at respective with respect to small companies. All data 
frequencies of 0.28 and 17.04 per million are final except those for most industry 
man-hours. | groups in 1967 which are preliminary as 

Operating activity in most major seg- footnoted. The 1967 data were collected 
ments of the mineral industries, as gaged and compiled by the Division of Statistics 
by man-hours worked, was generally at with some modification of procedures 
lower levels in 1967 than in the preced- from those used in past years. 
ing year. In fact, coal mining was the only Most of the information was reported 

major segment for which there was an by the producer or operator, but to ob- 
indicated slight gain in operating activity tain complete coverage it was necessary to 

during 1967. | _ estimate some worktime data for nonre- 
s cope of Report.— These statistics com- porting plants, using information from 

prise the injury and work experience of . . | 
all personnel engaged in production, ex- other sources. Injury experience for these 

ploration, development, maintenance, re- "Onreporters was not estimated, but was 
pair, and force-account construction work, projected from the aggregate myury ex- 

including supervisory and technical per- perience of reporters in the same indus- 

sonnel, and working partners at mineral- try. 

MINERALS 

The combined safety record of opera- METAL MINES AND MIELS 

tions mining and processing nonfuel ‘min At metal mines in 1967, there were 65 
erals was improved in 1967. Fatal injuries fatal and 9.870 nonfatal injuries, both 
totaled 191 or 13 fewer than in 1966. well below the corresponding total for 

However, the fatality frequency rate of | 1966. However, man-hours of work de- 

0.30 per million man-hours in 1967 was clined sharply owing to the work stop- 

unchanged from the preceding year. An pages at nonferrous operations. As a re- 
estimated 12,175 nonfatal disabilities oc- sult, the: frequency rate Or yo for a 

. injuries in was only 2 percent less 
curred in 1967 at a frequency of 19.08 hes n in 1966. On the other hand, the 

per million man-hours. In 1966, there’ ; njury-severity rate of 5,838 days lost per 

were 13,424 nonfatal injuries with a rate 9 ——W—— 
care 1 Chief, Branch of Accident Analysis, Division 

of 19.60 per million man-hours. of Accident Prevention and Health. 
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million man-hours was 2 percent higher At lead-zinc mines, the injury-frequency 
than in 1966. | . Yate was improved over the 1966 rate ow- 

At metal mills in 1967 there were seven ing to a reduction in the number of non- 
fatalities, the same as in 1966, but non- fatal injuries. However, the 15 fatalities 
fatal injuries increased to a total of 585. reported in 1967 equaled the 1966 num- 
As a result, the frequency rate for all ber and the severity rate of 8,563 was well 
injuries rose to 12.61 in 1967. The injury- above that of 1966. At lead-zinc mills, the 
severity rate of 1,483 was slightly im- frequency and severity rates worsened ap- 
proved over that of 1966. preciably in 1967. Operating activity at 

Operating activity at copper mines and both mines and mills, indicated by man- 
mills, as indicated by man-hours worked, hours worked, was lower than in 1966, 
was sharply lower in 1967, because of the probably owing to the work stoppages in 
work stoppages starting shortly after mid- the latter part of 1967. 
year that closed a number of operations. The total of five fatalities reported at 
At the mines, the number of injuries was uranium mines was two fewer than in 
reduced substantially and the injury-fre- 1966. However, there was a_ substantial 
quency rate was improved to 22.58 in increase in nonfatal injuries to a total of 

1967. However, the injury-severity rate . 310 in 1967. As a result, the injury-fre- 
was less favorable and increased to 5,352 quency rate rose sharply to 46.95. With 
days lost per million man-hours. The the fewer fatalities, the injury-severity — 
safety record at copper mills worsened rate was improved to 7,139 in 1967. Man- _ 
appreciably.: There were three fatalities in hours worked advanced markedly at the , 
1967 compared with none in 1966; non- mines, but were only slightly higher at 
fatal injuries also increased to a total of | the uranium mills. The reduction in the 
110. The injury-frequency and injury- number of nonfatal injuries resulted in a 
severity rates of 10.44 and 2,077, respec- distinct improvement in the frequency 
tively, were well above those in any of the rate at mills in 1967. No fatalities have 
past several years. been reported in milling operations since 

The safety record at gold-silver lode 1964. The injury-severity rate for 1967 
and placer mines and mills in 1967 fell to 342 days lost per million man- 
showed improvement in all general meas- hours. | 
ures except the severity rate at mines. The The injury-frequency rate at miscel- 
number of both fatal and nonfatal injuries laneous metal (molybdenum, titanium, 
was reduced at both mines and mills and mercury, bauxite, etc.) mines was im- 

the rates of occurrence were appreciably proved sharply in 1967, owing to the 
better than in 1966. Operating activity of | lower number of nonfatal injuries. How- 
gold-silver operations, as measured by _ ever, fatalities increased by one to a total 
hours of worktime, continued the down- of eight and the resulting injury-severity 
trend shown in recent years. | rate retrogressed sharply. Injury experi- 

Injury experience at iron mines was ence at mills associated with miscellane- . 
improved over 1966 levels in all respects, ous metal mines was improved as the 
with a marked reduction in the number numbers of injuries and the frequency and 
of both fatal and nonfatal injuries. Like- severity rates were lower in 1967. 
wise, both the frequency and severity rates : 
showed substantial improvement. How- NONFERROUS REDUCTION AND 

ever, at mills treating iron ores, the num- REFINING PLANTS 
ber of nonfatal injuries increased sharply 
and resulted in a substantial rise in the The injury-frequency rate at primary 
frequency rate of all injuries to 9.98 per nonferrous smelting, reducing, and refin- 

million man-hours. There was only one’ ing plants was improved moderately in 
fatality in 1967 compared with three in 1967 owing to the lower total of nonfatal 
1966. Hence, the injury-severity rate at injuries. There were nine fatalities in 
mills was improved markedly. Operating 1967, the same as in the preceding year. 
activity at iron mines was off sharply in However, the severity rate of injuries was 
1967 as measured by the decline in man- moderately less favorable in 1967 because 
hours worked. However, at iron-ore mills, of the reduction in overall operating ac- 
the operating activity in 1967 showed _ tivity. 
little change from the preceding year in The frequency rate of injuries was im- 
man-hours worked. proved only at zinc and miscellaneous



INJURY EXPERIENCE AND WORKTIME IN THE MINERAL INDUSTRIES 141 

metal smelters in 1967 and was less fa- preceding year. At potash mines, both the 
vorable at copper, lead, and aluminum frequency and severity rates of injuries 
smelters and refineries. Primarily owing were improved appreciably in 1967. 
to improved fatality experience, the se- However, at potash plants the totals of 

_ verity rates of injuries at copper and lead two fatal and 50 nonfatal injuries re- 
plants were improved substantially. Fatal- sulted in worsened frequency and severity 
ity experience worsened at zinc, alumi- rates. | 
num, and miscellaneous metal plants in The number of nonfatal injuries in- 
1967 and the severity rate of injuries in creased sharply at salt mines and resulted 
these groups was less favorable than in in a virtual doubling of the injury-fre- 
1966. quency rate in 1967. There was a slight 

Operating activity, as measured by improvement shown in the severity rate 
man-hours worked, was sharply curtailed compared with 1966. At salt mills, the | 
at copper and lead smelters and refineries injury-frequency rate was only slightly 
because of the work stoppages in the last higher than in 1966. However, the se- 
half of 1967. Activity at zinc plants was verity rate in 1967 was only about one- 
virtually unchanged from 1966 levels, but fourth that of 1966 due to the absence of 
at aluminum and miscellaneous metal fatalities in the current year compared 
smelters and refineries operating activity with two reported for the preceding year. 
was moderately increased over 1966 figures. Injury experience at sulfur mines retro- 

gressed in 1967 for which two fatalities 
NONMETAL (EXCEPT STONE) MINES were reported. The injury-frequency rate 

AND MILLS was slightly higher and the severity rate 
sharply higher than in the 1966 record of 

The frequency rate of injuries at both = gyJfur mines. 
nonmetal mines and mills was less favor- Injury frequency was improved at both 

able than in 1966. The number of non- ines and mills producing miscellaneous 
fatal injuries was slightly lower, but these ponmetals (barite, boron minerals, feld- 
decreases were more than compensated for spar, fluorspar, magweésite, mica, talc, and 

by the declines in man-hours of work- other nonmetals n.e.c.). This improve- 
time at both mines and mills. There were ment resulted from a reduced number of 
17 fatalities at mines and 13 at mills in nonfatal injuries in 1967. However, the 

1967 compared with 16 and 11, respec- yumber of fatalities was increased to a 
tively, in 1966. However, the injury- total of eight at mines and mills. This 
severity rate at mines was slightly im- Jess favorable fatality experience resulted 
proved and at mills was virtually jn markedly higher injury-severity rates 
unchanged from 1966. at both mines and mills in 1967. 

Injury experience at clay-shale mines 
was improved in 1967 and both the fre- STONE QUARRIES AND MILLS 

- quency and severity rates of injuries were 
lower than in 1966. However, at clay- The overall safety record at stone 
shale mills the total of six fatalities was quarries and mills was improved in 1967. 
double that of 1966, and the injury-sever- Fatalities totaled 45 or six less than in 
ity rate was less favorable. The safety 1966 and the number of nonfatal injuries 
records at mines and mills in the gypsum was reduced by more than 300 to 3,260. 
industry were improved in both the fre- The injury-frequency and injury-severity 
quency and severity rates. Nonfatal in- rates were substantially below those of 
juries at mines in 1967 were less than 1966. 
half the number reported the preceding At cement quarries and mills, the 
year. One fatal injury occurred in 1967 at injury-frequency rate showed virtually no 
a gypsum mine, but there were no fatal | change from the 1966 level. The severity 
accidents at gypsum mills. rate was lowered appreciably, owing to 

At phosphate-rock mines and mills, the the lower number of fatalities in 1967. 
general measures of injury experience In the lime, limestone, marble, sand- 
were improved in all instances except the stone, and miscellaneous stone industries, 
injury-frequency rate at mines which was both the frequency and severity rates of 
less favorable than in 1966. There were injuries were improved, largely by reduc- 
four fatalities at phosphate-rock opera- tions in the numbers of injuries in each 
tions in 1967 compared with eight the of the industries.
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At granite quarries, there was a slight operations in 1967 was changed only 
increase in the injury-frequency rate. slightly from that of 1966. There were 
However, the severity rate for this indus- fewer fatal and nonfatal injuries in 1967, 
try was improved in 1967 although there but this resulted largely from the reduced 
were three fatalities compared with two rate of operating activity as gaged from 
in 1966. The safety records for both the the man-hours worked. As a result, the 
slate and traprock industries worsened in  injury-frequency rate improved. slightly 
1967. Increased numbers of fatal and from 1966. However, the injury-severity 
nonfatal injuries in the slate industry re- rate was less favorable than in 1966. — 
sulted in higher frequency and _ severity | | 
rates in 1967. At traprock operations, the SLAG (IRON-BLAST-FURNACE) OPERATIONS 
injury-frequency rate was changed only , . . . 
slightly from 1966 but, because of three Injury experience at slag operations in 
additional fatalities in 1967, the injury- ie i eaed harp i ne ergy 

: : . juries R , 

severity rate was appreciably higher. — rate was well above that in 1966. There 
SAND AND GRAVEL OPERATIONS were three fatalities in 1967, and as a 

- | result, the severity rate was advanced ap- 
The safety record of sand and gravel proximately eightfold. 

MINERAL FUELS 

The overall safety record of the min- fewer than in 1966. However, the mines 
eral-fuels industries was virtually un- were active an average of 4 days more 
changed from 1966. The fatality experi- for a total of 216 days in 1967. As a re- 
ence was improved slightly in that the sult, aggregate worktime of 246.5 million 
317 reported cases occurred at a fre- man-hours was 1 percent above the 1966 
quency rate of 0.26 in 1967, compared total. 
with 340 cases at a rate of 0.27 in 1966. Employment and injury statistics for 
The frequency of nonfatal injuries in 1967 are based on final data for anthra- 
1967 was 15.67 compared with 15.64 in cite mines and preliminary data for bi- 
1966. | tuminous-coal and lignite mines. 

Bituminous-Coal and Lignite Mines.— 
COAL MINES . According to preliminary data, the safety 

record of bituminous-coal and _ lignite 
Injury experience (fatal and nonfatal) mines continued to improve in 1967. The 

of the coal-mining industry was improved combined (fatal and nonfatal) frequency 
in 1967. The frequency rate of 42.12 in- rate of 41.71 injuries per million man- 
juries per million man-hours of exposure hours of exposure was 3 percent lower 
was 4 percent lower than in 1966 and the than in 1966 and the severity rate of 
severity rate (7,204 days lost per million 7,293 days lost per million man-hours 
man-hours) decreased 7 percent. decreased 8 percent. 

The fatality count of 220 was 13 lower In all, 211 men were killed in bitumi- 
than in 1966 and was the lowest annual nous-coal and lignite mines during 1967 
total in recorded history. The year 1967 at the frequency rate of 0.90 per million 
was the sixth in statistical history in man-hours of exposure. This rate was only 
which no major disasters occurred in the © slightly above the all-time low of 0.89 in 
Nation’s coal-mining industry. The five 1953. Of the total fatalities, 165 occurred 
preceding years were 1949, 1950, 1955, underground, 12 at surface operations, 21 
1956, and 1964. in strip mines, two in auger mines, and 11 

Nonfatal injuries totaled 10,164 in in mechanical-coal cleaning plants. In 
1967, a decrease of 3 percent from 1966 underground workings, the principal 
and a record low annual figure in com- causes of fatalities (falls of roof or face 
plete records back to 1930 when nearly and haulage) declined in 1967. Deaths 

100,000 nonfatal injuries occurred at coal from falls of roof or face dropped 15 per- 
mines. cent from 110 in 1966 to 94 in 1967 and 

The average number of men working fatal haulage accidents decreased 28 per- | 

on active days was 144,350, or 1 percent cent from 40 in 1966 to 29 in 1967.
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The 1967 frequency rate of 40.81 for man-hours and the severity rate to 1,602 
nonfatal injuries represented a 2-percent days lost per million man-hours. Operat- 
improvement over that of 1966. It was ing activity was lower in 1967 as indi- 
the second lowest annual rate, bettered cated by the 4-percent decline in man- 
only by that of 39.15 in 1959. hours worked. 

Employment increased slightly to a Slot Ovens.—Five fatalities, two more 
total of 136,600 in 1967. The average than in the preceding year, and 201 non- 
number of active days increased from 213 fatal disabilities occurred at _ slot-oven 
in 1966 to 216 in 1967. Man-hours of | plants. The frequency rate of all injuries, 
worktime increased 2 percent which re- 5.34 per million man-hours, was 35 per- 
sulted in a workyear of 1,714 hours per cent higher than in 1966. Likewise, the 
man—22 more than in 1966. severity rate retrogressed to 963 days lost 

Anthracite.—Injuries in the anthracite per million man-hours compared with 658 
industry in 1967 decreased in frequency in 1966. Man-hours worked in 1967 were 
of occurrence but their severity rate was 3 percent less than in the preceding year. 
higher. The frequency rate of 50.00 per Beehive Ovens.—Four fatalities were 
million man-hours was 18 percent lower reported at beehive plants, the first since 
than in 1966 but the severity rate of 5,511 1962. There were fewer nonfatal injuries 
increased 23 percent, owing to the larger in 1967 but, because of the greatly re- 
number of fatalities. duced worktime, the frequency rate of 

_ Fatal injuries totaled nine, or three all injuries was nearly double that of 
more than in 1966. Deaths occurred at 1966. The injury-severity rate in 1967 
the rate of 0.73 per million man-hours in advanced to 67,561 days lost per million 
1967 compared with 0.44 in 1966. Eight man-hours. 
of the deaths in 1967 occurred in under- 
ground workings and one at a strip mine. OIL AND GAS OPERATIONS 
Of the underground fatalities, seven were Injury experience in the oil and gas 
caused by falls of roof or face compared industry was slightly better during 1967 

with five In 1966. Two deaths resulted than in 1966. However, the measures of 
from machinery accidents—one under- experience fluctuated from item to item. 
ground and one at a stripping operation. The total number of injuries in the indus- 

A total of 609 nonfatal injuries oc- try increased less than 1 percent, which, 
curred in 1967 at the rate of 49.27 per coupled with a 2 percent decrease in 

million man-hours worked. Compared worktime, resulted in a 2 percent increase 
with similar data for 1966, nonfatal In- in the combined injury-frequency rate to 
juries decreased 27 percent in number 944 injuries per million man-hours 

and 19 percent in frequency. ; | ; worked. The disabling injury-severity rate 
Employment at Pennsylvania anthracite of 981 days lost per million man-hours of 

mines continued to decline in 1967. An exposure in 1967 was 7 percent below the 
average daily working force of 7,750 men similar rate for 1966 principally because 
worked 219 days, accumulating 12.4 mil- of a 15-percent decrease in the number of 
lion man-hours. This was a 17 percent fatalities reported. 
decline in the average number of men | 
working daily and a 10-percent drop in PEAT 
the total man-hours when compared with . . , . 
1966. The men worked 16 more days. Injury experience at operations extract- 

than in 1966 and averaged 1,595 hours ‘8 and processing peat during 1967 de- 
each per year—124 more than the aver- teriorated drastically. Although no fatal 
age per man last year. accidents occurred during 1967, all other 

measures of experience were much less 
COKE OPERATIONS favorable than in 1966. The number of 

injuries increased 50 percent and the rate 
Injury experience in the coking indus- of occurrence increased 54 percent to 

try worsened appreciably at both slot- and 19.11 per million man-hours worked. The 
beehive-oven plants. There were nine disabling injury-severity rate in 1967 was 
fatal and 226 nonfatal injuries, respec- 733 days lost per million man-hours, 97 
tively, six and 35 more injuries than in percent higher than in the previous year. 
1966. As a result, the frequency rate of all Peat plants operated an average of 187 
injuries advanced to 6.03 per million days during 1967, 2 percent more than in
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1966. Employment and man-hours de- rate of occurrence. No fatalities were re- 
creased 3 to 2 percent, respectively. ported during 1967, for the first time since 

1962, therefore, the disabling injury- 
NATIVE ASPHALT severity rate declined 62 percent, from 

A total of 33 disabling work injuries 7872 in 1966 to 2,985 in 1967. 
occurred. at native asphalt plants during Employment and man-hours increased 
1967 at a frequency of 40.21 per million 7 and 2 percent, respectively, while the 
man-hours, representing increases of 13 average number of days active declined 6 
percent in number and 1 percent in the percent. 

Table 1.—Employment and injury experience at metal mines in the United States 
| by industry groups 

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

Industry and year menworking days worked worked ————___——_ )S—§- —— 
daily active (thou- (thou- Fatal Non- Fre-- Se- 

| sands) sands) fatal quency _—i verity 

Copper: 
1963._....-.---- 14,547 297 4,326 34,611 14 908 26.64 4,199 
1964_______----- 15,820 288 4,549 36,323 13 1,034 28.82 3,468 
1965.__..__---.-- 16,880 298 5,033 40,285 19 896 22.71 4,348 
1966___.__...--- 16,278 317 5,164 41,323 23 976 24.18 4,856 
1967 P_________.- NA NA 3,743 29,935 18 660 22.58 5, 352 

Gold-silver (lode-placer): 
1968__._._._..-.-- 4,823 210 1,015 8,162 6 265 33.20 6,405 
1964.__.__..-.-- 4,312 228 983 7, 885 4 208 26.89 3,956 
1965__..._-.---- 4,074 241 982 7,896 4 264 33.94 5,970 
1966___.___----. 3,847 | 236 907 7,254 10 305 43 .42 9,846 
1967P__.._..-... 3,600 237 855 6,845 8 265 39.60 10,022 

Iron: 
19638_._.._._.---- 18,353 251 3,357 27,079 10 402 15.21 3,339 
1964________---.- 14,189 258 3,659 29 , 443 12 452 15.76 3,309 
1965_.___.__.-.-. 14,489 — 278 3,942 31,752 5 510 16.22 1,727 
1966______._._-.- 14,056 277 3,898 31,360 13 553 18.05 3,526 
1967 P__._ Le 12,800 282 3,600 28, 860 11 480 16.94 2,846 

Lead-zine: 
1963__._..-.---- 7,443 234 1,738 13,901 6 961 69.56 5,076 
1964_._._._____-- 8,158 260 2,118 16,969 19 1,038 62.19 10,113 
1965__._._._---- 8,805 259 2,279 18,240 17 1,089 60.64 8,128 
1966.__.-.------ 8, 692 261 2,273 18,212 15 1,096 61.00 8,108 
1967 P________-_- 7,800 252 1,962 15,725 1a 915 59.01 8,563 

Uranium: 
19638.__.._-_---- 5,086 199 1,011 8,163 4 348 43.12 4,531 
1964___.__.-..-- 4,772 208 969 7,833 4 349 45.07 6,401 
1965________---- 3,654 211 TTL 6,205 10 282 47.06 12,144 
1966____._------ 3,604 204 735 5,945 7 210 36.50 8,845 
1967 P______.-__- 3,700 223 834 6,750 5 310 46.95 7,139 

Miscellaneous: 
19638___.._------ 2,592 251 650 5,196 1 191 36.95 2,613 
1964__-.._------ 2,514 286 718 5,750 3 185 32.69 4,755 
1965____._------ 3, 568 276 987 7,898 3 251 32.16 3,467 
1966_______--_-- 8,443 281 967 7,762 7 295 38.91 7,555 
1967 P____ _-__-- 3,300 285 933 7,460 8 245 33.91 8,607 

Total:! 
1968___.._-.-.-- 47,844 253 12,096 97,111 41 3,075 32.09 4,212 
1964___.__._...._ 49,765 261 12,996 104,204 55 3,266 31.87 4,833 
1965___.____-_-- 51,420 272 13,994 112,277 58 3,292 29 .84 4,704 
1966__..._.._... 49,920 279 13,944 111,857 75 3,435 31,38 5,736 
1967 P__________- NA NA 11,926 95,575 65 2,870 30.70 5,838 

P Preliminary. NA Not available. ; 
1 Data may not add to totals shown because of rounding.
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Table 2.—Employment and injury experience at metal mills in the United States 
by industry groups : : 

a 

Do, Man- Man- Number of Injury rates per 
_ Average Average days hours injuries million man-hours 

Industry and year menworking days worked worked ————_—————_——_-)Ss 
daily active (thou- (thou- Fatal Non- Fre- Se- 

~ gands) sands) fatal queney __—irverity 

ea EP Si APS SS A 

Copper: 
19638__._._.----- 4,839 320 1,550 12,402 1 91 7.42 1,545 
1964________-.-- 5,062 316 1,600 12,800 1 89 7.03 883 
1965___.._-.-.-- 5,190 335 1,737 13,897 —-_-..- 90 6.48 864 
1966______-_---- 5,369 344 1,847 14,765 ____-- 75 5.08 394 
1967 P_______--.- NA NA 1,376 11,010 3 110 10.44 2,077 

Gold-silver (lode-placer): 
19638________---.- 335 263 88 708 ____.- 25 35.31 768 
1964________.--- 318 282 90 716 Le 13 18.14 361 
1965________-_-- 388 258 100 798 ____L- 24 30.09 563 
1966... --------- 406 287 117 934 1 31 34.26. 8,479 

I 1967 P___--_- eee 300 283 98 785 Lee 25 29.26 4,877 
ron: 

1968__________-- 4,856 287 1,392 11,189 _____- 65 5.81 283 
1964___._______- 5,534 293 1,622 12,944 1 103 8.08 719 
1965____.______- 6,334 288 5 1,823 14,651 1 121 8.33 718 
1966__.__.__---- 6,293 299 1,881 15,090 3 117 7.95 1,615 

. 1967 P____-_-__-_- 6,100 305 1,875 15,030 1 150 9.98 1,049 
Lead-zine: 

1963____....---- 1,356 229 310 2,484 2 65 26.97 7,098 
1964_____.--_-_-- 1,285 267 343 2,731 1 ' 46 17.21 2,883 
1965___.__-_---- 1,271 278 353 2,825 2 76 27.61 5,061 
1966_____-_-_-.-- 1,449 268 389 $3,104  __.__- T7 24.81 2,290 
1967 P________--- 1,400 251 354 2,835 1 80 27.86 8,430 

Uranium: . 
1963________--_-- 1,796 275 494 8,988 ____-- 75 18.81 404 
1964__________-- 1,441 300 432 3,560 1 59 16.85 2,142 
1965_.___.-__.--- 1,248 313 391. 8,112 _.__-- 71 22.81 1,713 

. 1966________..-- 1,420 297 © 422 3,398 ___._- 69 20.31 1,291 
1967 P____.____-- 1,500 281 427 3,420 ...... 55 16.38 342 

Miscellaneous: 
1963______---.-- 4,834 339 1,638 13,103 2 89 6.94 1,134 
1964________---- 4,735 329 1,560 12,492 1 96 7.77 873 

1965..---------- 5,053 331 1,671 13,8738 _.--.- 90 6.73 994 
1966___.__------ 5,238 325 1,701 13,760 3 206 15.19 2,192 

. 1967 P___._.-.--- 5,600 315 1,751 14,010 2. 170 12.20 1,177 
Total: . . 

1963__.._.-..--. 18,016 304 5,472 43,874 5 410 9.46 1,293 
1964__._..___-.-- 18,375 307 5, 646 45,243 5 406 9.08 1,045 
1965___._._..-.---. 19,484 312 6,074 48,657 3 472 9.76 793 
1966__.___-.---- 20,175 315 6,357 51,050 7 575 11.40 1,563 — 
1967 P______.---- NA NA 5,881 47,095 7 585 12.61 1,483 

re ere ee ene eee eee eee ee TD 

P Preliminary. NA Not available. . | 

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

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

Industry and year menworking days worked worked ——————————_— —s 
daily active (thou- (thou- Fatal = Non- Fre- Se- 

sands) sands) fatal quency verity 
eee 

Copper: 
1963__._..-.-..-. 10,289 334 3,443 27,579 2 339 12.36 1,020 
1964._____._..__.. 10,495 323 3,385 27,106 1 355 13.13 751 
1965__._.......-. 10,875 334 3,635 29,060 3 314 10.91 1,257 
1966_.__._...._... 10,411 335 3,486 27,779 5 362 13.21 1,673 

L ier P___........ 10,800 — 226 2,434 19,470 2 260 13.46 1,219 
ead: 

19638____.__-.___- 2,581 277 715 5,720 1 61 10.84 2,057 
1964______._.___- 2,327 321 746 6,002 1 67 11.33 2,353 
1965___.__._____ 2,326 301 701 5,608 1 74 13.37 2,897 

~ 1966___.._--_-___- 2,508 317 795 6,360 3 105 16.98 3,392 
zi 1967 P__________- 2,000 289 587 4,680 _____- 110 23.51 1,546 

ine: 
(-1963____.__. 2. 6,108 346 2,114 16,909 3 261 15.61 1,498 
1964___-._ 1 Le 6,848 334 2,284 18 , 064 3. 314 17.55 1,622 
1965___.._._..__... | 7,128 340 . 2,426 18,971 4 284 15.18 1,897 
1966____..____-- 7,086 330° 2,337 18 , 432 1 338 18.39 895 
1967 P____ 7,300 316 2,304 18,425 5 290 15.96 2,493 

Aluminum: 
1963__._....-... 14,036 358 5,022 40,179 _____- 269 6.70 . 889 
1964._.......... 15,794 334 5,278 42,917 3 242 5.71 790 
1965__...__..-..-. 19,582 343 6,712 52,048 3 278 5.40 629 

-1966___._..._._.-. 18,872 348 6,393 50,986 ______ 228 4.47 368 
1967 P___.__._-.. 19,500 346 6,753 53,965 1 245 4.56 463 

. Miscellaneous: 
19638____.______- 1,428 312 446 3,633 1 27 7.71 1,888 
1964___________- 1,492 312 465 3,719 _____. 21 5.65 155 
1965._._..-.---- 1,716 283 485 3,880 1 21 5.67 1,795 
1966______._-__- 2,024 351 711 5,699 ______ 34 5.97 763 

7 1967 PL. 2,500 307 761 6,080 1 35 5.59 1,093 
Total:! 

1963____..._.... 34,442 341 11,740 94,020 7 957 10.25 933 
1964____._.__._.._. 36,956 329 12,158 97,807 8 999 10.30 1,005 
1965._.__.__-__.-.. 41,627 335 13,959 109,567 12 971 .8.97 1,173 
1966__.._._.__..-. 40,401 340 13,722 109,257 9 1,067 9.85 985 
1967 P_____.._.... 42,100 305 12,839 102,620 9 935 9.22 1,058 

nnn nee nena eee ET SCS PF A, 

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

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

Industry and year menworking days worked. worked ——————— ._ ————_—_——_ 
daily active (thou- (thou- Fatal Non- Fre- Se- 

sands) . sands) fatal quency verity 

Clay-shale: 
1963___._------- 4,651 199 927 7,490. 1 192 25.77 1,659 
1964____.---.--- 5,450 212 1,156 © 9,366 7 254 27.87 6,169 
1965___.-------- 5,544 220 1,217 9,877 4 291 29.87 4,034 
1966_____-.----- 5,776 219 1,266 10,316 2 281 27.43 2,147 
1967 P____-_._.--. 5,200 225 1,180 9,590 2 250 26.49 1,975 

Gypsum: 
1963__..-.------ 992 256 254 2,051 1 23 11.70 3,841 
1964____-_------ 1,019 255 260 2,091 ____-- 15 T.17 802 
1965____--..----~ 970 255 247 2,001 2 ‘19 10.49 6,439 
1966_____-.----- 935 244 228 1,848 __.__- 23 12.45 3,743 
1967 P________ 8 900 249 222. 1,800 1 10 7.23 3,628 

Phosphate rock: i 
19638_______._-_-- 2,012 279 561 4,536 3 72 16.53 5,088 
1964____._____-- 2,124 296 629 5,063 2 92 18.57 8,410 
1965____.__.-_-- 2,507 294 738 5,962 2 122 20.80 2,460 
1966____._------ 3,183 302 960. 7,791 5 161 21.31 .4,329 
1967 P______--..- 3,200 272 865 6,990 3 160 23.32 8,554 

Potash: a 
1963__.._.------ 1,723 353 608 4,851 19 . 206 46.38 24,431 
1964________._-- 2,022 333 673 5,384: 4 171 32.50 6,138 
1965__._.--.---- 1,753 357 625. 5,004 1 192 38.57 4,334 
1966____._-____- 1,934 357 690 5,516 4 209 38.61 5,663 
1967 P__.______-- 1,900 328 627 5,015 3 165 33.09 4,713 

Salt: 
1968________---- 1,532 270 414 3,443 3 113 33.69 5,214 

~  4964________-_-- 1,551 273 — 423 3,487 1 122 35.27 4,335 
1965___.....---- 1,638 279 457 3,745 3 97 26.70 7,108 

-1966_________--- 1,809 279 504 4,104 2 . 90 22.42 4,371 
1967 P__-..._.---- 1,800 266 470 3,890 2 170 43.68 4,318 

Sulfur: 
1963__..._.---.-- 1,366 361 493 4,247 1 61 14.60 1,816 
1964______-..--- 1,313 363 476 4,106  __..-- 53 12.91 418 
1965_______.---- 1,371 363 497 4,466 2 55 12.76 3,073 
1966______..---- 1,491 360 537 4,632 _____- 54 11.66 1,985 
1967 P___.___.--- 1,600 365 588 4,700 2 55 11.91 2,924 

Miscellaenous: 
1963__._....---- 3,294 223 733 5,921 3 190 32.60 4,117 
1964______._-.-- 3,608 - 223 803 6,479 4 199 31.33 4,993 

1965___...------ 3,431 242 831 6,706 7 213 32.81 9,127 
1966____.___.--- 8,599 234 . 841 6,796 3 240 35.76 3,810 

. 1967 P____._-..-.- 3,400 235 798 6,440 4 220 35.09 4,724 
Total:! 

1963_._......---- 15,570 256 3,990 32,539 31 857 27.29 6,630 

1964____....-.-.. 17,087 259 4,420 35,977 18 906 25.68 4,389 
1965_...._.------ 17,214 268 4,612 37,761 21 989 26.75 5,048 
1966_._._._.--.--. 18,727 268 5,027 41,003 16 1,058 26.19 3, 586 
1967 P___.___--.-. 18,000 264 4,750 38 , 430 17 1,030 27.27 3,511 

; 

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

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

Industry and year menworking days worked | worked ——————————-> ss ————_—_—____—_—_ 
daily active (thou- | (thou- Fatal Non- Fre- Se- 

sands) sands) fatal quency verity 
eee 

Clay-shale: 
1963__.___._.__.._ 15,746 250 3,942 31,762  _.____ 881 27.74 836 
1964_____.__.... 15,250 261 3,982 32, 058 4 1,011 31.66 2,025 
1965__.._.-..... 14,186 264 3,738 30,116 5 890 29.72 2,047 
1966__.._._..-.-. 15,603 270 4,214 34,028 3 1,020 30.06 2,101 
1967 P______-_.-. 15,900 256 4,067 32,7380 6 1,005 30.92 2,169 

Gypsum: ! 
1963_...-.....-- 1,615 289 466 8,731 __-__- 14 3.75 294 
1964_._____.-_-__- 1,589 © 278 442 3,467 ______ 20 5.77 1,804 
1965__._._.____- 2,890 283 817 —~6,557 __ Le 25 3.81 ~ . 588 
1966..:_..-.-.-. 2,589 269 696 5,557 1 21 3.96 1,721 
1967 P______-_._- 2,200 266 588 4,740 ______ 15 3.17 154 

Phosphate rock: 
1963____..._.---- 2,297 310 712 5,714 1 29 5.25 1,260 
1964_____..2 2 __- 2,163 319 690 5,614 _____- 38 6.89 1,017 
1965__.________- 2,476 312 773 | 6,198 4 54 9.36 5,194 
1966.____._____- 1,948 335 653 5,237 3 60 12.03 3,821 
1967 P____ 2,000 297 607 4,855 1 55 11.54 3,420 

Potash: : 
~ . 1968... 22 1,020 330 337 2,695 1 25 9.65 2,612 

1964... 2... Le 1,003 332 333 2,666 1 45 17.25 2,644 
1965_____.______- 1,126 357 402 8,214 ____.. 72 22.40 1,959 
1966__.._-_____- 1,030 360 371 2,967 -._... 47 15.84 2,028 

Sal 1967 P____ ole 1,000 B47 344 2,750 2 50 18.54 4,921 
salt: 

1963___________- 4,539 301 1,368 10,999 ______ 182 16.55 369 
1964... ____- 4,870 289° 1,405 11,229 ______ 183 16.30 657 
1965_____..____- 3,909 284 1,109 8,967 ______ 154 17.17 867 
1966____.__.____- 3,814 292 1,112 8,898 2 162 18.43 1,787 
1967 P_____._____ 3,700 283 1,047 8,395 ______ 155 18.59 448 

- Sulfur: 
1963__.._..____- 20 - 300 6 AT __L..- 1 21.28 553 
1964___________- 11 273 3 a ec 
1965__.___._-.__. 10 300 3 24 ____-- 2 83.33 83 
1966___________- 2 300 1 B -p---- pee eee eee ee 
1967 P____.-___-_. (3) 250 (4) (5) w----- () 500.00 12,500 

Miscellaneous: 
1963_____._____- 8,495 309 2,621 20,996 ______ 344 16.38 514 
1964_._________- 7,081 291 2,060 16,506 1 283 17.21 1,185 
1965.__________- 6, 668 296 1,976 15,898 1 286 18.05 1,840 
1966___________- 7,015 286 2,006 16,118 2 254 15.88 1,541 
1967 P____._____- 6,700 289 1,940 15,605 4 240 15.70 2,236 

Total: 2 
1963._..__..._._. 38,7382 280 9,452 75,944 2 1,476 19.45 589 
1964__......_... 31,967 279 8,914 71,461 6 1,580 22.19 1,550 
1965___.__-.__... 81,215 283 8,819 70,975 10 1,483 21.04 1,987 
1966__.___.._... 32,001 283 9,052 72,810 11 1,564 21.63 2,030 
1967 P________-_.. 381,500 273 8,593 69,070 13 1,525 22.24 2,034 

re ener crs e—c—e enemas rnc cerca crane enc aca nana Er ES PSS 

P Preliminary... . ; . . 
1 Beginning with 1965, includes data on certain mills not reported in prior years. 
2 Data may not add to totals shown because of rounding. 
3 Less than 50. 
4 Less than 500. 
5 Less than 2,500. 
6 Less than 8.
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Table 6.—Employment and injury experience at stone quarries and mills in the United 
States, by industry groups 

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

Industry and year menworking days worked worked ———————————————-)S)s 
daily active (thou- (thou- Fatal Non- Fre- | Se- 

sands) sands) fatal quency __—irverity 

Cement: } 
1963__.__.._....-. 24,956 309 7,715 61,727 7 306 5.07 950 
1964_____.__.--. 238,017 318 7,323 58, 592 8 303 5.31 1,017 
1965____._....-. 22,947 319 7,322 58,563 10 331 5. 82 1,399 
1966_______..._.. 22,611 326 7,381 59,044 6 359 6.18 1,245 
1967P________._ 22,200 318 7,054 56,485 4 | 345 6.21 1,132 

Granite: 
1963____.___.--- 8,131 234 1,900 15,797 13 423 27.60 7,388 
1964______._._-- 8, 743 236 2,065 17,076 6 466 27.64 8,753 
1965____.--__--- 8,956 248 2,176 18,284 6 409 22.70 2,966 
1966______-___-- 8,141 246 2,005 16,756 2 412 24.71 3,069 

L 1967 P__________- 7,600 249 1,889 15,795 3 - 400 25.52 2,370 
ime: ! 

1963____._._-_-- 7,439 300 2,230 17,890 a) 237 13.42 1,716 
1964__._._._-_-- 6,956 304 2,117 17,026 5 296 17.68 2,310 
1965.._.-------- 7,671 291 2,234 17,958 4 282 15.93 1,808 
1966____._------ 7,467 299 2,236 18,039 6 345 19.46 3,269 
1967 P___.___..-- 7,600 281 2,146 17,230 4 285, 16.83 2,123 

Limestone: 
. 1963___...-._-.-- 33,093 230 7,603 64, 500 29 ~+=1, 499 23.69 8,958 

1964____........ 31,660 236 7,482 63,476 34 1,424 22.97 4,468 
1965_.___._._.... 32,872 240 7,904 67, 038 21 1,448 21.91 8,182 
1966_._.___..... 30,380 245 7,434 63 , 422 30 1,542 24.79 4,385 . 
1967 P__.___..... 31,100 245 7,610 64,795 26 1,430 22.44 3,333 

Marble: : 
19638_._._._-_.--- 2,792 254 710: 5, 763 1 168 29.33 3,454 
 :1964________-_-.- 2,602 258 671 5,456 __.._- 174 31.89 581 ae 
1965__._____ ee 2,534 249 631 5,165 2 181 35.43 3,303 
1966________-.-- 2,953 (255 753 6,178 1 213 34. 64 2,523 
1967 P_______--_- 2,900 251 725 6,080 __..- 190 31.09 1,115 

Sandstone: 
1968_____..--.-- 5, 982 222 1,329 11,096 2 334 30.28 2,844 
1964_._._..____-- 5,427 221 1,197 9,779 4 282 29.24 3,180 
1965____..------ 5,745 227 1,305 10, 696 4 278 26.36 3,192 
1966_________..- 5,447 240 1,308 10,895 3 314 29.10 2,739 

1 1967 P________.-.- 5,000 241 1,202 9,995  ___..- 240 24.22 . 626 
ate: — 

19638___...__-.-- 1,270 264 335 2,719 .._..- ~ 103 37.88 1,047 
1964___________- 1,402 263 © 369 2,993 1 86 29.07 3,035 
1965__._._._---- 1,232 262 322 2,680 __-__- 84 31.93 723 
1966__...-_-_---- 1,376 266 366 2,975 1 79 26.89 2,762 
1967 P__.___. ee 1,400 264 357 2,915 3 95 34.31 6,844 

Traprock: . 
1963____.__-__-- 6,254 216 1,351 11,146 2 319 28.80 2,014 
1964__.___--_--- 5,417 208 1,125 9,401 2 240 25.74 2,285 
1965____._..---- 5,530 213 1,180 9,855 1 215 21.92 1,166 
1966____.__.__-- 5, 562 221 1,231 10,263 1 241 23.58 1,975 
1967 P__.__._--. 4,700 224 1,057 8, 795 4 205 23.88 8,312 

Miscellaneous: 
1963________-_-- 2,043 186 379 3,046 4 - 79 27.25 8,524 
1964______.___-- 2,635 199 525 4,200 1 96 23.10 1,799 
1965__.____.-_-- 2,093 220 460 3,811 -_---- 77 20.21 1,416 
1966________---- 1,889 211 398 3,216 1 78 24.56 2,528 

on 1967 P____-_--__. 1,800 217 393 3,175 1 65 20.47 2,333 
otal: 2 

1963__..__..-_-- 91,960 256 23,553 193,685 61 3,468 18.22 2,913 
1964_.......-._-. 87,859 260 22,873 188,000 61 3,367 18.23 2,761 
1965___.......-. 89,580 263 23,535 194,000 48 3,305 17.28 2,830 
1966__._._....-. 85,826 269 23,113 190,787 51 3,583 19.05 2,852 
1967 P___._....-. 84,300 266 22,434 185,260 45 3,260 17.83 2,286 

area nn enema 

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

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

Year men working days worked worked ———__————_- Ss§- ———— 
daily active (thou- (thou- Fatal §Non- Fre- Se- 

sands) sands) fatal quency _—siverity 

1963___.__._...__...-. 52,804 216 11,400 95,786 33 1,894 20.12 3,095 
1964__.__._._.__.__. 55,886 217 12,129 100,891 _ . 34 1,957 19.73 3,237 
1965_____.________.. 54,159 221 11,947 100,083 40 1,870 19.08 3,214 
1966______..______.__ 55,3844 225 12,459 104,971 35 2,098 20.32 2,901 
1967 P____.______._.. 52,300 216 11,273 96,445 32 =: 11,910 20.11 2,931 

P Preliminary. | | 

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

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

Year menworking days | worked worked ————————— —————————— 
daily active (thou- (thou- Fatal Non- Fre- Se- 

sands) sands) fatal quency verity 

1963... 2-2 ee 1,421 252 358 2,867 2 35 12.90 4, 562- 
1964__________-__ ee 1,472 264 389 3,107 1 53 17.38 3,895 
1965___.._-____-____- 1,537 277 425 3,415 1 50 14.93 3,173 
1966_______________- 1,472 277 407 8,332  _____- 44 13.20 709 
1967... Lee 1,721 255 439 3,539 3 53 15.82 5, 762 

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

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

Industry and year menworking’ days. worked worked ————————_—_——_- Ss 
daily active (thou- (thou- Fatal Non- Fre- Se- 

sands) sands) . fatal queucy _—- verity 

te 

Bituminous coal and 
lignite mines: . 

1963__..__....-. 143,628 204 29,289 232,136 252 9, 838 43.47 8,834 
1964__._..._..... 187,617 212 29,200 232,037 218 9,728 42.86 8,312 
1965__._...__._. 137,602 213 29,242 232,613 251 10,071 44.37 9,243 
1966______..__-. 185,952 213 28,928 230,087 227 9,617 42.78 7,900 
1967 P_____.___._._ 186,600 216 29,484 234,150 211 9,555 41.71 7,293 

Anthracite mines: 
1963____.._._---_ 138,498 216 2,912 21,048 32 1,295 63.05 12,3867 
1964______.___.. 18,144 214 2,812 20,368 24 1,342 67.07 9,650 
1965_____.....-. 11,182 204 2,271 16,375 8 1, 067 65.65 4,936 
1966___________- 9,292 203 1,883 13,672 6 829 61.07 4,477 
1967___.______-- 7,750 219 1,701 12,359 9 609 50..00 5,511 

Total: ! 
1963__._._...._. 157,126 205 32,200 253,185 284 11,133 45.09 9,128 
1964______.._.... 150,761 212 32,012 252,405 242 11,070 44.82 8,420 
1965_______._._. 148,734 212 31,513 248,988 259 =11,138 45.77 8,960 
1966____._._._.. 145,244 212 30,811 243,759 233 10,446 43.81 7,708 
1967 P________... 144,350 216 31,185 246,509 220 10,164 42.12 7,204 

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

cnn NUD 

Man- Man- Number of Injury rates per 

Average Average days hours injuries million man-hours 

Industry and year menworking days worked worked —————————- Ss 
daily active (thou- (thou- Fatal Non- Fre- Se- 

sands) sands) fatal quency verity 
ES 

Slot ovens: 
1963___...-.-.-- 12,696 356 4,524 36,192 7 190 5,44 NA 

1964__......_---. 18,021 362 4,713 37, 675 1 164 4.38 703 

1965____._.-_..--. 14,003 357 4,998 39 , 984 7 192 4.98 1,816 

1966____._---.-. 18,745 363 4,983 39,909 3 155 3.96 658 

1967_____...--.-. 138,409 360 4,821 38 , 583 5 201 5.34 963 

Beehive ovens: 
1963___.___--.-- 347 209 73 567 ___--- 23 40.57 NA 

1964______._---- 426 220 94 743 ___.-- 40 53.83 5,457 

1965.____..----- 518 222 115 885 ____-- 36 40.68 1,313 

1966_______----- 471 236 111 821 ____-- 36 43.82 1,043 

* 1967______------ 292 179 52 374 4 25 77.61 67,561 

Total: } 
1963__......-.-- 18,043 352 4,596 36,759 7 213 5.98 NA 

1964_____.._.._-. 138,447 357 4,807 38,418 1 204 5.34 795 

1965___.._._---.--- 14,521 352 5,113 40,869 7 228 5.75 1,805 

1966___._.._....-- 14,216 358 5,094 40,730 3 191 4.76 666 

1967___...-.--_.-- 18,701 356 4,873 38,956 9 226 6.03 1,602 

a 

NA Not available. 
- 1 Data may not add to totals shown because of rounding. 

Table 11.—Employment and injury experience of the oil industry (all activities) and the 

natural gas industry (excluding distribution activities) in the United States 
Bo 

Man-hours Number of injuries Injury rates per million 

Year Average men worked man-hours 

working daily (thousands) = ————_— > 
Fatal Nonfatal Frequency Severity 

ean TUIIITTE Sn 

1968__._..------- 461,021 974,877 93 9,125 9.46 1,040 

1964____.-___-.-- 427, 697 910, 525 109 8,551 9.51 1,172 

1965__..-_------- 436,935 931,645 78 8,963 9.70 934 

1966____._-.----- 451,747 954,527 ‘103 8,724 9.25 1,050 

1967__....---..-- 445, 562 938 , 946 88 8,776 9.44 981 

men 

Table 12.—Employment and injury experience in the peat industry in the United States 
eee OE ee eee EEE eee 

Man- Man- Number of Injury rates per 

Average Average days hours injuries million man-hours 

Year menworking days worked worked ———_——_—————_- Ss ————— 

daily active (thou- (thou- Fatal Non- Fre- Se- 
sands) sands) fatal quency verity 

een TOUTS 

1963___.__-_-------- 674 163 110 957 _.-.-- 11 11.49 510 

1964____._.----.---- 781 170 133 1,122 ____-- 24 21.39 1,351 

1965____._---------- 623 150 94 784  __._.- 13 16.57 593 

1966____.--_-------- 523 184 96 804 ____-- 10 12.44 373 

1967___._----------- 506 187 95 785 1 -.-- 15. 19.11 733 

ee nUEIIIIO a 

Table 13.—Employment and injury experience in the native asphalt industry (bituminous 

limestone, bituminous sandstone, and gilsonite mines and mills) in the United States 
ead nen en 

Man- Man- Number of Injury rates per 

Average Average days hours injuries million man-hours 

Year menworking- days worked worked ————_———_—_—_——_——__ Ss§ ——_————— 
daily active (thou- (thou- Fatal Non- Fre- Se- 

sands) sands) fatal quency verity 
nn 

1963___------------- 417 260 108 873 2 35 42.41 14,576 

1964___.-.---------- 369 256 94 762 2 30 41.97 16,701 

1965__..-.---------- 427 253 108 874 1 26 30.90 8,335 

1966___....--------- 368 270 99 806 1 28 35.98 7,872 

1967___-.-.--.-.---- 393 255 100 9 33 40.21 2,985 

a
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Abrasive Material 

By James D. Cooper * 

Domestic production of natural abrasive in value. Metallic abrasives declined very 
materials rose slightly in total quantity, slightly in quantity but increased 5 _per- 
with tripoli accounting for all of the in- cent in value over the 1966 figures. Ship- 
crease thereby compensating for the slight ments of manufactured abrasive products 
to moderate decreases in output of the —grinding. wheels, coated abrasives, and 

_ other types. The nonabrasive uses of trip- abrasive grain—declined slightly in 1967. 
oli were responsible for the significant in- General Electric Co. completed the in- 
crease in output. After five successive an-  stallation of production equipment for 
nual increases, ranging from 9 to 17 per- making industrial diamond grit in a newly 
cent, the value of 1967 natural. abrasives acquired plant at Worthington, Ohio, and 
output declined 5 percent from the 1966 EE. I. du Pont de Nemours & Co., Inc., 
record high. Crude, artificial abrasives pro- started commercial production of micron- 
duction in Canada and the United States size industrial diamond by a patented 
declined 9 percent in volume and 3 percent — explosive process. 

Table 1.—Salient abrasive statistics in the United States | 
a 

| | Kind - - 1968 si«d1964 «1965 1966 1967 
. . . 

Natural abrasives (domestic) sold or used by producers: 
Tripoli._........--_--------------shorttons.. 66,635 64,613 71,138 66 ,163 10 , 984 

Value____..____----_.--------thousands- - $266 $268 $381 $328 $377 
Special silica-stone products !__ ~~. .--_short tons_ - 2,693 3,186 3,603 3,806 2,701 

Value. _._.___....____._------thousands- - $255 $292 $432 $515 $574 
Garnet__.__.____.--__--_----------shorttons... 14,626 16,123 19,330 21,952 20 ,494 

Value______-_...-------------thousands.. $1,412 $1,622 $1,717 $2 ,092 $1,849 
Emery____._.--------------------short tons_- 6 , 732 9,214 10,720 11,102 WW 

Value____.______--_--._---__-_-thousands--_ $119 $172 $204 $210 Ww 
Artificial abrasives 2.._..___._.______---_shorttons.._ 402,823 459,169 524,305 607,508 552,812 

. Value.__..._.____.-____---_--thousands__ $56,523 $63,370 $73,102 $82,794 $80,405 
Foreign trade (natural and artificial abrasives): . 

Exports (value)_........-.--------thousands.. $35,774 $43,455 $50,418 $51,753 $50, 896 
Reexports. (value)._____.---------------do_.-. $12,918 $17,142 $13,750 $13,148 $17,239 

Imports for consumption (value).__------do.._-. $77,500 $89,299 $89,332 $110,650 $100,410 — 

W Withheld to avoid disclosing individual company confidential data. . ‘ 

1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, whetstones, and value of millstones 
(1963). - - 

2 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of metallic 
abrasives (United States). | ~ 

Foreign Trade.—Net imports of abra- net reduction. The only major abrasive 

sive materials declined by $13.5 million product running counter to the trend was 

in 1967, owing in large part to significantly coated abrasives, with net exportation in 

decreased imports and increased exporta- 1967 declining $1.9 million from the 

tion of industrial diamond. However, preceding year. 
sharply reduced shipments of crude fused _ 

aluminum oxide and silicon carbide from ‘Commodity specialist, Division of Mineral | 

Canada also had a significant effect on the __ gtudies. 

1538
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| Fable 2.—U.S. exports of abrasive materials, by kinds 

1966 1967 

Kind Quantity Value Quantity Value 
_ (thou- (thou- (thou- (thou- 

- (sands sands) sands) sands) 

Natural abrasives: 
Dust and powder of precious or semiprecious stones, in- 

cluding diamond dust and powder____________carats.. 2,403 $6,815 4,317 $12 , 526 
Crushing bort___..______. == dol 2 58 325 © 18 210 

- Industrial diamond_______________..___.2.-.._.do_.__. 1,097 4,470 . 148 924 
Emery, natural corundum, and other natural abrasives, 

| MOC -t___-___-.-_pounds__ 327638 2,006 28,000 1,935 
Manufactured abrasives: . a ; eo , a 

Artificial corundum (fused aluminum oxide)____._do____ 36,572 5,122 39,128 5,633 
_- Silicon carbide, crude or in grains_______-..___..do____- 17,906 3,444 12 ,924 2 ,680 

_. Carbide abrasives, n.e.c_._.___ 8 doe. 1 , 884 1,855 | 1,930 1,881 
Grinding and polishing wheels and stones: __ 

Diamonds_-____________..__{_____________earats__ 436 3,331 429 2,946 
Pulpstone___-_-_.__ 2-22 2 eee _lt_._pounds__ 4,371 1,236 4,116 1,215 
Hand polishing stones, whetstones, oilstones, hones, . 
and similar stones_________________-=___pounds_. 611 832 — «©9918 ~ 928 

. Wheels and stones, n.e.c_.._-_-____-______.___do___. 4,391 6,818. 3,628 . 6,383 
Abrasive paper and cloth, coated with natural or artificial | 

_ | abrasive materials_..______-____.______.____reams.- 78 11,021 321 9,290 
_ Coated abrasives, n.e.c.__-_ ee: NA 252 NA 188 

. Metallic abrasives.________..__..___._....._.pounds._ 41,877 4,226 44,118 4,257. 

Total... ee XX 51,753 xx 50 , 896: 
ee 

NA Not available. XX Not applicable. re a 

Table 3.—U.S. reexports of abrasive materials, by kinds 
a eee 

— 1966 1967 

Kind _ , _... Quantity Value Quantity Value 
. . (thou- _— (thou- (thou- (thou- 

| sands) sands) sands) — sands) 

Natural abrasives: oo . a 
_ Dust and powder of precious or semiprecious stones, including |. . 

diamond dust and powder___________..-_________earats_. 203 $742 238 $807 
Crushing bort___..._.._.-_-_---__------_--,.-__--do____ 99 812 192 1,355 
Diamond suitable only for industrial use.___._....._.do____. 1,692. 11,561 2,271 15,016 — 
Emery, natural corundum, and other natural abrasives, nec. a, 

. - _ : pounds. - 21 6 22 4 
Manufactured abrasives: . . - . 

Carbide abrasives, n.e.c____._____._.__.__________.do____ 1 20 q 7 
Grinding and polishing wheels and stones: 

Diamond______-__._.---.--..---._.-_-..____-_carats__ @) 2 @) . 6 
Wheels and stones, n.e.c__________-...._.._-pounds__ 1 ~=—6 2 12 
Pulpstones_-___._.. 2-2 eee -do_._-. Le. wean 1 2 
Hand polishing stones, whetstones, oilstones, hones, and _ 

similar stones___..__...____._.._._____.__pounds__ 1 1 2 3 
Abrasive paper and cloth, coated with natural or artificial 

abrasive materials________________.____________reams__  ___.. ~----- (1) 6 
Coated abrasives, n.e.c_________________________________. NA 9 NA 8 

Metallic abrasives______.____.___...._._._._____pounds_- 4 2 18 13 

Total_-__._--_-----.------------------- ee ------ xX 13,143 | xX 17,239 
See eeeeeee en 

NA Not available. _XX Not applicable. 
1 Less than }4 unit. .
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Table 4.—U.S. imports for consumption of abrasive materials (natural and artificial), 
by kinds 

1966 ; 1967 

Kind Quantity Value Quantity Value 
a - (thou- (thou- (thou- (hou- 

sands) sands) sands) sands) 

Corundun, crude or crushed__-__----------------short tons-_-_ 3 $57 2 $59 
Emery, flint, rottenstone, and tripoli, crude or crushed 

short tons_- 39 737 16 463 
Silicon carbide, crude_____.__--..--_-.--_-_----_-----do___-~ 103 12,482 89 10,925 
Aluminum oxide, crude____.___.._.-..--------------do_.-. 183 19,441 151 16,446 
Other crude artificial abrasives___....._..___.--._....do___- >) 625 - 6 566 
Abrasives, ground, grains, pulverized, or refined: 

Silicon carbide____.1____..__..----__--__-.-.----do____ 2 497 3 444 
Aluminum oxide___.-___.____-----._-.._-__.----do__-- 10 1,867 7 1,552 
Emery, corundum, flint, garnet, and other, including arti- 

ficial abrasives._.._...._..--._..___..___-short tons_- Q) 92 (4) 4174 
Papers, cloths, and other materials wholly or partly coated with 

natural or artificial abrasives___..__._...-._-_-._---_-.----- (2) 4,159 (2) 4,292 
Hones, whetstones, oilstones, and polishing stones....number.. ‘353 83 324 79 
Abrasive wheels and millstones: 

Burrstones, manufactured or bound up into millstones mS 
, short tons _-_ 1 10 ----- a 

Solid natural stone wheels. ...._.....---_....-number-.- 1 8 4 13 
Diamond___._.___---_-------------------------do0__-- 56 213 67 242 
Other. ..___-____- eee eee eee eee (2) 561 (2). 75z 

Articles not especially provided for: . 
Emery or garnet._.__._-.---------------------------- (2) 17 (2) 7 
Natural corundum or artificial abrasive materials_-__ ~~~. -- (?) 101 (2) 211 
Other._.__.--____-__- uu Lee eee eee (*) 49 °#( 65 

Grit, shot, and sand of iron and steel_.._.___.__._-short tons-- 2 325 2 332 
Diamonds: 

Diamond dies_____..._.-..------_---_--------mumber-__- 10. 216 10 229 
Crushing bort......_._._.--.------------------carats.._ 3,336 8,079 4,255 10,065 
Other industrial diamond_..__.__.._.-----.--.---do_.-. 7,410 39 ,931 6 ,043 35,657 
Miners’ diamond_____.__._.---__-_---.----------do_._-. | 759 4,191 731 4,213 
Dust and powder_._._______.-...--__------------do_--._ 17,064 16 ,909 6,073 13,624 

Total___...-_._____-_____-_----- + -ee ------- xX 110 ,650 xx 100 , 410 

tr Revised. XX Not applicable. 
1 Less than }4 unit. 
2 Quantity not reported. 

TRIPOLI’ , 

Tripoli output increased slightly in Producers in 1967 were Caddo Minerals 

1967, in response to increased demand Co., Inc., Pike County, Ark.; Illinois Min- 

for use in fillers and other nonabrasive erals Co. and Tamms Industries Co., both 

products. The quantity sold for abrasive in Alexander County, Ill.; The American 

uses declined about 2 percent in quantity Tripoli Division of The Carborundum 

but increased 2 percent in value. Pro- Co., Ottawa County, Okla.; and Keystone 

| duction in 1967 was from four States: Filler & Manufacturing Co. and Penn 

Arkansas, Illinois, Oklahoma, and Pennsyl- Paint & Filler Co., both in Lycom‘ng 

vania. Essentially all of the Arkansas and County, Pa. | 
Oklahoma material was sold or used for = —-————— gripoli 1 

. Soni +t 2 This section includes data for Tripoli from 

abrasives, but S18 n ificant quantities of the Missouri-Oklahoma and Arkansas fields, 
the amorphous silica from Illinois and amorphous or soft silica from Alabama , and 

i i southern Illinois, and rottenstone from Penn- rottenstone from Pennsylvania went into sOWvania, Although they differ in some respects, 
filler and other uses. all are fine-grained, porous silica materials.
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Table 5.—Processed tripoli ! sold or used by producers in the United States, by uses 2 

Kind 1963 1964 1965 1966 1967 , | 
Abrasives.._.._..._.._...______..___short tons__ 38 , 979 42,371 48 ,935 45,785 . 44,961 Value______-____-..__.___..___thousands__ $1,645 1,831 2,025 1,880 1,916 Filler__.-_.__---.2----._.-..__._____short tons__ 10,145 10, 865 11,011 10,581 11,240 Value______-___.--_---.-.---.._--thousands._ $276 | 295 296 285 354 Other_______._._______1_____.__.____short tons__ 5,619 5,253 4,830 4,491 4,797 -Value_____.._._.-______._______thousands_._ $197 169 142: 133 143 Total_.---------_-------.---_..._.-short tons__ 54,743 58 , 489 64,776 60 , 857 60 ,998 Value_-_--_.._.-_...---.-..----thousands_- $2,118 2,295 2,463 2,298 2,413 
TTT I 

1 Includes amorphous silica and Pennsylvania rottenstone. : 2 Partly estimated. | : 

Prices quoted in Metals Week for December 25, 1967, for tripoli and amorphous 
silica were as follows: | | | . . 

, Tripoli, per pound, paper bags, 30-ton carload lots, f.o.b. Missouri: 
Once ground through 40 mesh, rose or cream ......... 00 ccc eeece cece: 234¢ 
Double ground through 40 mesh, rose or cream .............-0.0000. . 2H,¢ 

_ Air floated through 200 mesh ....... 0... ccc ccc ccc cece ccc eecceeeee 3¢ 
Amorphous silica, per ton, bags, f.o.b. mine or mill: . 

90-95 percent through 325 mesh ........... cc eee cece cceececcee $27 
96-98 percent through 325 mesh ......... 0. cc cece ceeeeccceccceee OF 
98-99.4 percent through 325 MESH oo. eee eee cece eee eee eeeeese = 28 

| 99.5 percent through 325 mesh ............ ccc ccec eee ececceceees 39 
99 percent minus 400 mesh .............. cee eee eee cece eeees 59 
99 percent minus 15 microns ........... ccc cece ccc cecccceeeees 65 
ae) percent minus 10 microns ......... 0.00 cece cece cee ceceececee 85 

SPECIAL SILICA STONE PRODUCTS 

Special silica stone products that were and _ tube-mill liners by The Jasper Stone 
produced in 1967 included oilstones from Co., Rock County, Minn.; grinding pebbles 

7 Arkansas, whetstones from Indiana, grind- by Baraboo Quarries, Inc., Sauk County, 
ing pebbles from Minnesota and Wiscon- Méinn.; and grindstones by Cleveland Quar- 
sin, grindstones from Ohio, and tube-mill ries Co., Amherst County, Ohio. 
liners from Minnesota. No production of ey ens . 
millstones from North Carolina has been Table 6.—Special silica-stone products | : sold or used by producers in the reported since 1963. Although the total ° 1 . oT ; _ United States quantity of output declined by 29 percent 
in 1967, production of oilstones and tube- Year Short tons Value 
mill liners, the higher unit-value items, (thousands) 
rose significantly, resulting in an 1l-percent HS 
increase in total value. 1968_.._..._______.._ 2,698 $255 

In 1967 novaculite for oilstones was pro- 1968 - ~~~ ------------- 31186 292 
duced by Norton Pike Division of Norton 1966____.___.___.....  3°806 515 
Co., Arkansas Abrasives, Inc., and Arkansas 1967------------_---- 2701 574 
Oilstone Co., Inc., all in Garland County, § ———— 
Ark.: whetstones by Hindostan Whetstone 1 Includes grinding pebbles, grindstones, oilstones, > + ge tube-mill liners, whetstones, and value of millstones Co., Orange County, Ind.; grinding pebbles (1963). 

NATURAL SILICATE ABRASIVES 

Garnet.—Domestic production of nat- output and a record high in 1966. There 
ural garnet declined by 7 percent in were four producers, two in New York 
quantity and 12 percent in value in 1967, State and two in Idaho. Barton Mines 
following 6 consecutive years of increasing Corp., the largest producer, mined from a
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large deposit of garnetiferous, metamor- produced garnet for sandblasting and other 

phosed igneous rock in Warren County, uses from placer deposits in Benewah 

N.Y., and processed the garnet for use in County, Idaho. | 7 

coated abrasives, for metal lapping, — 

and for grinding optical lenses and plate Table 7.—Abrasive garnet sold or used by 

glass. The Warren County garnet is par- producers in the United States 

ticularly suitable for those uses because It 

has nearly cubic cleavage. Cabot Corp., the | Year . Short tons . Value 

principal wollastonite. producer in the | : (thousands) 

United States, recovered garnet as a by- 7 } 

product in the processing of wollastonite 1+) ann , 13’ tos +t Gas 

ore in Essex County, N.Y. The two Idaho 1965---_---------- 19,380 1,717 

producers, Idaho Garnet Abrasive Co. and 1966 - --~----~----~ ty 2,092 

Emerald Creek Garnet Milling Co., — " 

| NATURAL ALUMINA ABRASIVES 

Corundum.—aAll of the corundum used = on world output in 1967 are not available, 

in the United States in 1967 was imported but it was probably in excess of 10,000 

from Southern Rhodesia. American Abra- tons, with the U.S.S.R. and Southern 

sive Co. of Westfield, Mass., the only Rhodesia accounting for over 90 percent 

domestic firm importing corundum, proc- of the total. India and the Republic of 

essed it into closely sized grain and fine South Africa were the other producing 

powders. The principal uses were for lens countries. | : | 
| grinding and metal lapping. Complete data 

. | Table 8.—World production of corundum, by countries ! 2 

oe (Short tons) . 

Country © 1963 1964 1965 1966 1967 

India_________._-..__-__------------------------ 725 595 530 r 424 338 

Rhodesia, Southern___._____---------------------- 5,940 2,870 e 4,630 e 4,630 e 5,000 

South Africa, Republic of.__._---.----------------- 79 60 344 r 400 351 

Total 3__._._.._--._-_.---------------------- 6,744 8,525 5,504 5, 454 © 5,68S 

nn 

e Estimate. *' Revised. 
1 Corundum is produced in U.S.S.R. but data on production are not available. 

2 Compiled mostly from data available June 1968. 
3 Totals are of listed figures only; no undisclosed data included. 

Emery.—Three emery producers were purchased and distributed much of the 

active in 1967, all located in Westchester | domestic emery. 

County, N.Y. They include the Di Rubbo 

the Kinee ae ose Lace Emery Mine Table 9.—Emery sold or used by producers 
: in the United States 

Inc., producing from the De Luca No. 2 
mine; and Peekskill Emery Co., working Val 

the Peekskill mine. Most of the De Luca Year Short tons (thou 

material was used as nonskid aggregates sands) 

for floors, stairways, highway interchanges, ~~ # © © ©. 

and airport runways. Emery from the other 1963-------------------- 6 , 732 $119 
: ° ys 1964_______-..-_-------- 9,214 172 

producers was used in grinding wheels, 1965__~---------_-______ 10,720 204 

coated abrasive paper and cloth, tumbling 1966-------------------- 1,102 210 

media, and abrasive grains for use in 1967-------------------- w w 

grinding and polishing. The American . ee ae 

Abrasive Co. and three subsidiary firms pany Withheld to avoid disclosing individual com
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: So INDUSTRIAL DIAMOND : 

Imports of industrial diamond continued Co., in the Republic of South Africa by a 
at a very high rate in 1967, exceeded only De Beers subsidiary, and by State-owned 
by the record high achieved in 1966. firms in the U.S.S.R. and Czechoslovakia. 
Nearly half of the imports came from E. I. du Pont de Nemours & Co., Inc., 
Ireland, which in recent years has acquired manufactured _and marketed diamond grit 
a preeminent position with respect to and powders in sizes ranging from 0.5 to 
world distribution of industrial diamond, 15 microns. The Du Pont. diamond, 

and probably ranks second after the formed by a patented explosive process, 
| United States as a producer of synthetic was cleaned, graded, and marketed at 

diamond. The producing firm, Synthetic Gibbstown, N.J. The material was said to 
Diamond Corporation of Ireland, owned be appreciably different in crystal form 
by the De Beers organization, purchased from other manufactured diamond, making 
50 percent interest in two synthetic dia- it especially suitable for some lapping and 
mond subsidiaries of the Swedish company _ polishing operations. Prices were competi- 
Allmanna Svenska Elektriska Aktiebolaget tive with other diamond of the same size 
(ASEA), and sublicensed the Swedish range. Techniques for improvement of 
producer to use General Electric Co. diamond production by the explosive 
patents. This move apparently ended a method were under study, and output of © 
patent dispute of several years’ duration larger material was expected by Du Pont 
between General Electric Co. and ASEA. in the future. 8 
Synthetic diamond was produced in Japan Domestic output of synthetic diamond 
and West Germany by Komatsu Diamond by General Electric Co. and E. I. du Pont 

Oo de Nemours & Co., Inc, was estimated at 
: . 8 million carats. In addition, salvage of 

Table 1 Foi eons du excluding tion of diamond from industrial swarf and sludge 
meus niamond dies) s was probably about 2.5 million carats, 

| bringing to 10.5 million carats the domes- 
(Thousand carats and thousand dollars) tic contribution to the Nation’s _ total 

nnn estimated requirements of 20.4 million 
‘Year Quantity —_- Value carats. Domestic output of synthetic dia- 

mond was expected to increase appreciably 
1965 _-------.------------ 12,992 $55,678 in future years with the new plant of 
19ers acai TR «BS General Electric Co. at Worthington, Ohio, 

going on stream at yearend.



Table 11.—U.S. imports for consumption of industrial diamond, by countries 
(Thousand carats and thousand dollars) . 

Crushing bort (including all Other industrial diamond 
types of bort suitable for (including glazers’ and Miners’ diamond Dust and powder 

crushing) engravers’ diamond, unset) 
Country I 

1966 1967 1966 1967 1966 1967 1966 1967 

Quan- Value Quan- Value Qua;n- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity. tity tity tity tity tity tity 

Argentina_________._-_----------- 0 ---- eee eee eee eee eee eee (1) $120.22. Lee (*) $10 eee eee eee Lee 
Australia__________-_-_--------_--.  ----- ----- ----- ------ 2 $9 Lele Leelee eee eee eee eee eee eee ee 
Belgium-Luxembourg_-_.__...----- 178 $410 83 $228 763 94,361 616 4,039 6 $44 3 13 448 $948 121 $297 
Bermuda.______._._-_-___----------- 0 ----- 0 eee ee eee ee eee eee eee eee we eee eee eee =e -e--- 0) ---e ween eee ee eee eee 20 48 
Brazil......_____.______u_..___-_e () 5 () 1 12 148 5 48 8 1380 2 18 1 7 (4) 8 
British West Africa_____._._._.-.__-. ----- -----. 8 6 82 497 13 1384 _--. eee eee eee 1 ) 
Canada___________-_______.---_-. 3 7 4 20 61 278 122 829 12 55 36 210 24 54 130 120 
Central African Republic.____.___-- 8 21 11 30 77 1,042 63 1,025 19 40 29 46 _.2- Lee eee Lee eee 
Colombia__.___._.----------------  -----) -----) ----- eee ee 25 8 ----. pee e eee eee eee eee ee eee > 
Congo (Kinshasa)___.__...._.---.... 1,164 2,762 850 §61,923 451 1,714 832 2,877 4 15 4 23 108 266 22 89 bd 
France_.___.__.-..-_-_-----------  ----- eee ee eee ee eee 1 15 1 14 6 35 6 64 _.-.. _L_- ee Leelee Lee eee by 
Germany, West.___.______________ __--- ----- (4) 1] 17 273 35 343 2 ae 12 27 29 59 > 
Ghana_______._.__..__._____-____.- 3 7 9 24 817 1,715 878 1,966 _.. _.--o 128 lle Lee Lee 19 54 2) 
Guyana___________------ eee eee eee eee eee een ee eee ee eee 1 8 _.-- Leu. Q) 6B Lone Lee tee tee <a 
Ieeland._-____.__._-__------------ 0 eee ee eee eee eee eee eee eee eee ee eee 8 AT __-..- uae 4 10 _-Lee LLL & 
Treland__._.___...--_---_---------- 1,503 3,720 2,664 6,239 1,911 5,973 5384 1,918 585 3,114 3868 2,097 5,022 12,394 4,761 10,975 Ps 
Israel_____________-_--__-------_-- 3 8 _.---) Lee eee 19 156 12 - OT LLL _ooee 1 38 3 6 6 7 > 
Italy...__....-.--_-.- ------- eee eee eee ee renee een ee eee ee eee eee ee eee ene eee 7 22 _---.) ~~ --e 
Japan__.___._.---__-------------- 1 2 (4) (4) 42 549 140 958 () () _--- ~ae-- 171 381 160 355 a 
Latvia__________---_-__----- eee eee eee eee eee eee eee eee eee eee meee eae a 17 SY re ES) 
Liberia___._-.-.-.------.--------- 26 60 _.--. ------ 20 79 1 9 eee eee eee eee eee eee eee > 
Madeira Island_._.___..-._.__----_-. ----.  ----- 4 10 ..---) __---- 1 2 _..- eae ne wee ee ee eee eee ee eee re 
Malawi_______.___-_-_----------. eee eee eee eee eee eee 1 13° Le wanes wee week eee eee eee eee eek R 
Mozambique__..._.-_-.-._-------.  -----  ----- -----) ------ ----- ------ 6 29 eee eee ee eee een eee eee eee eee 
Netherlands._____.____--___-_---_.- 51 118 97 216 498 2,027 201 1,567 ___- -eoee 12 82 133 334 115 276 
New Guinea_____._-.------------.  -----  ----- 0 eee wee 13 62 eee eee ee eee ee eee eee 
Nigeria_...._...-._--------.-----. 8 19) eee eee eee eee eee eee nee eee eee ee ee ee ee eee 
Portuguese Western Africa, n.e.c_- _- 22 56 ----. ------ 39 156 __-- eee eee eee eee en eee 2 6 2-2 -nL-Le 
Sierra Leone_____.__--___-------- eee eee eee eee eee ee eee 43 811-88 eee eee ee eee eee eee tee 
South Africa, Republic of...._._-__- 231 568 461 1,116 1,684 8,852 1,907 10,829 64 440 235. 1,364 383 849 81 197 
Southern Africa, n.e.c.._.-_.-.-_-----.  -----  ----- 4 VW Lele Lee 7 59 Le. eee ee ee eee 
Spain___.____-------- eee eee eee ee eee nee eee ee eee eee 22 112 ___- eee eee eee eee ee eee 
Sweden.________-.__-_--__-----l--- 0 eee ee eee eee eee 1. 8 __-.- Lue.) eee weeee eae ae 174 407 23 46 
Switzerland______..-_.__.-..-_---- 6 14 _.--. LLL 79 786 3 8 ___. week eee Une 26 43 13 146 
Togo______-__- ~~ eee eee eee eee eee eee eee 2 1440 -6ew eee eee ee eee 
United Kingdom-._._-.---.------- 121 2838 5 22 971 9,125 698 4,966 14 81 30 208 524 1,106 489 942 
Venezuela. _._.......------------- 2 5 2 7 14 96: #14 127 9 5 
Western Africa, n.e.¢....._..____-.. 6 14 58. - 211 810 2,018 411 2,962 (1) 6 5 44 3 8 16 40 
Yugoslavia...._...---.--..--__--. Sew ste seme e a ee me SSE oS  rrwe eee ees Sessa Bsee en one nm escorts =s=5 wemees eae Bese ste 8 19 

Other countries. ___..._-....0e-e--0 --e2-0 -ne--) weeee ce eeee 1 4 1 3 (*) ae 1 8 (1) 1 

Total. ._._......-...-.-ne.. 93,836 8,079 4,256 10,065 7,410 89,981 6,048 385,657 759 4,191 781 4,213 7,064 16,908 6,073 18,624 On 

Less than 34 unit. ©
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Table 12.—World production of natural industrial diamond, by countries ! 

(Thousand carats) | | 

Country 1963 1964 1965 . 1966 1967 

Africa: 
Angola___..._-_.-_--------------------- 325 345 277 . 804 e 300 

' Central Africa Republic______._-.-.-_--- 281s 221 269 270 260 , 
Congo, (Kinshasa) .....--.---------.------ 14,468 14,457 12 ,490 12,417 12 ,890 
Congo, (Brazzaville) ¢ 23_______.----.------ 5,343 4,949 4,982 r 5,000 5,000 
Ghana____________ 2 eeu i _--- = 72, 678 r2,290 r2,248 | 2,537 2,283 
Guinea ¢__-- eee eee 32 251 51 51 50 
Ivory Coast...._.__--.-.._.--.--.----- 117 80 | 19 T4 70 
Liberia 2._........_.-_-_.__-----.------ 508 273 263 212 197 
Sierra Leone________-.__.-_.-----.----- 833 878 804 833 e 800 
South-West Africa_.____._.__-.--.-_----- 119 154 r 165 176 e 200 
Tanzania_____._-__.__2--_-------------- 313 326 414 473 494 

South Africa, Republic of: oo 
Premier__.___.__.-___--------.-.-- . 1,565 1,668 1,829. 1,975 NA 
De Beers Group #...-___.----------- 753 759 726 1,169 NA 
Other pipe mines____.__.-_----.---- 36 41 288 306 NA 
Alluvial___...-__.-__-------------- 225 192 154 ~ 200 NA. 

Total South Africa.............-. "2,579 2,660 2,997 3,650 © 4,900 

Total Africa._.....-.........-- '27,596  *26,684 25,089 125,997 27,444 

Other Areas: | . 
Brazil ¢...-_.._._..-.------.---.-------- 175 175 175 _ 150 160 | 
Guyana_____..----.------------------- 40 50 68 55 . 57 
India__-_2-.----2-_-------- eee - ©) (5) 1 - (5) 1 
Indonesia___.___...___..-.-------------- NA NA 1 1 1 
U.S.S.R. e¢. eee _---- = 7 2, 400 r 3,200 14,000 r4,800 5,600 
Venezuela.__._______-____-.-----.--.--- 31 58 tT 39 43 | 82 

World total 2..--.-------------------- 730,242 80,167 729,828 81,046 83,295 

e Estimate. * Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Exports. 
3 Probable origin, Congo (Kinshasa). 
4 Includes some alluvial from De Beers Properties. 
‘ Less than 4 unit. 
’ Total is of listed figures only; no undisclosed data included. 

WORLD REVIEW law permits noncitizen collectors to pur- 
: chase diamond from the native miner for 

-Angola.—Diamond output for the first an annual fee of $2,000 and to then re- 
half of 1967 was 630,927 carats, an in- sell it to international buying offices. The 
crease of 18 percent over production other provides for a 5-percent tax on the 
during the first half of 1966. The ex- collectors’ sales, to be withheld by the 
clusive producing company, Companhia de international buying offices.” 
Diamantes de Angola, was the principal Congo (Kinshasa).—The Government 

employer in the country. of the Congo executed agreements with 
Botswana.—A De Beers subsidiary, Kim- British Diamond Distributors, Ltd. 

berlite Searches, Ltd., discovered a  (Britmond), Hamilton, Bermuda under 
diamond-bearing kimberlite pipe near which the firm would purchase all of the 
Lothlikane, 120 miles west of Francistown. Congo diamond that could be marketed. 

A year of sampling was to be conducted to A 6.5-percent profit margin was provided 
determine the economic potential of the for Britmond, based on selling price.’ 
find.* Ghana.—Recently installed washing fa- 

Canada.—Kimberlite Mining Corp. ex- cilities (1965-66 by Consolidated Afn- 
] 1amo n 30 claims that it —————— 

Pp ored for diamond o 0 . . 3 Bureau of Mines. Mineral Trade Notes. V. 
holds in the area of Coral Rapids, Ontario, 65, No. 4, April 1968, pp. 6-7. 

near the Abitibi River south of Hudson 4 Bureau of Mines. Mineral Trade Notes. V. Bays 64, No. 10, October 1967, p. 16. 
ay. P 5 Mining gournal, (London). V. 269, No. 6891, 

. 7 ept. 15, 1967, p. 192. 
Central African Rep ublic. Two laws 6 Bureau of Mines. Mineral Trade Notes. V. 

relating to diamond mining and marketing 64, No. 6, June 1967, p. 4. 
d M h 1967. O 7 Bureau of Mines. Mineral Trade Notes. V. 

were passed on March 3, 1967. One — 64, No. 9, September 1967, pp. 14-19.
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can Selection Trust Ltd. resulted in a 10 South Africa. However, the diamond 1s 
percent increase in processing capacity that ‘refractory’, that is, does not adhere 
should assure the company an annual out- readily to grease, and requires special 
put of well over 2 million carats for many. treatment prior to recovery on grease belts. 
years. Most of the output of native, inde- Final separation of much of the material 

pendent diggers was still being smuggled is made with a machine patterned after an 
out of the country in 1967, because better electronic seed sorter. Plans call for opera- 

prices and firmer currency were available tion of the mine as an open pit until 
in Nigerian and Liberian markets.® about 1992, after which mining is to be by 

Lesotho.—The government of Lesotho underground methods. The ratio of in- 
and Rio Tinto Zinc Corp. signed an agree- dustrial—gem-quality diamond is about — 
ment for prospecting and mining of 3:1,—approximately the same as_ the 
diamond near Letseng-La-Terai in north- Premier, but higher than that of other | 
eastern Lesotho. The agreement calls for large pipe mines.” : | | 
a 2- or 3-year prospecting period during South-West Africa, Territory of.—The 
which Rio Tinto will spend about $350,- new barge, Pomona, built in Cape Town 
000 per year if commercial-scale opera- for ocean diamond mining off the South- 
tions are indicated. A new company is to West Africa coast by Marine Diamond ~ 
be formed to operate the venture. Exports Corp. Ltd., was damaged during towing 
from Lesotho in 1967 totaled 21,737 tests early in 1967 and returned to Cape 
carats, of which about 78 percent was in- Town for redesign and repair of the 
dustrial stones and 22 percent was gem dredging structure. When finally commis- 
quality material. This compared favorably  sioned, the Pomona will be the largest 
with the 1966 figure of 12,505 carats of | diamond dredge in operation, with ac- 

73 percent industrial and 27-percent gem commodations for a crew of 114 and a 10- 
material.® a berth penthouse for visiting officials.** | 

Sierra Leone.—Major changes were Other diamond firms operating off the 

made in the diamond mining and market- South-West Africa coast were Eiland 

ing laws. Penalties for smuggling were Diamante Beperk, dredging diamondi- 

increased, the export duty was raised to ferous gravel near Luderitz and pumping 

10 percent compared with the 1966 rate the material by pipeline to a land-based, 

of 7.5 percent, and, a special development 25-ton-per-hour treatment plant; and 

levy was imposed on each dealer. The ‘Tidal Diamonds’S.W.A. (Pty) Ltd., pros- 

agreement between the Government and  pecting near Hottentot Bay.” a 

the Sierra Leone Selection Trust (SLST) U.S.S.R.—Synthetic diamond particles 

was revised to increase the taxes and assess 3 to 4 millimeters in size have been made 

tax liability on a current-year basis rather experimentally by the U.S.S.R. Institute of 

than a previous-year basis. Some of SLST’s High Pressure Physics. Further work aimed 

territory was released for alluvial mining. at eventual commercial production of the 

SLST was improving its diamond mining, particles at the Ukrainian Institute for 

transportation and processing facilities to Synthetic Superhard Materials was under- 

the extent of $5.5 million.*® way in 1967." 
South Africa, Republic of.—Prospecting ; 

on a large scale continued in the alluvial 8 Page 19 of work cited in footnote 7. 
mining areas of Namaqualand and north- 9 Bureau of Mines. Mineral Trade Notes. V. 

western Cape. The Voorspoed m.ne in the 8°. ani Be pobruary 1968, pp. 9-10; v. 65, No. 

Orange Free State was being examined to "10 Mining Fournal (London). V. 269, No. 6890, 

determine whether it could be reopened Septem eee 2118. footnote 4. 
for profitable exploitation. ‘i he Voorspoed 11 Pages 18-19 of work cited in footnote 4. 

is a local enlargement of a_ kimberlite Jour yom burey RE 13 mt a nnsineering 

dike which has been traced for over 4  Finsch Diamond Minés. V. 78, pt. 1, No. 3865, 
miles."! Mar. 3, 1967, pp. 517-522. 

- . . . 18 South African Mining and Engineering 

The Finsch mone reached its full, Journal (Johannesburg). Marine Diamond’s New 

designed production of 2 million carats  Nesseis..V- jee ond Barge Strikes ‘Trouble. V. 
per year early in 1967. The Finsch p.pe 78, Pt. 1, No. 3866, Mar. 10, 1967, p. 568. 

is similar in most espects to other dia-~ 15 [ees Tt" Diamond Review. V. 21, No. 816, 
mondiferous pipes being exploited in March 1967, p. 118.
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TECHNOLOGY efficiency was attained when the metal- 
Oo ; ; coating material made up about 50 percent _ The manufacturing capacity of synthetic of the weight of the clad grit, and when diamond is increasing and future output the. abrasive-containing section. of ' the is limited only by demand. Research was wheel was approximately 0.06 inch deep. underway, therefore, to develop new equip-__ _ ; . ment, new methods, and improved dia- Many problems involved with precise ; . . ae . . 

mond and diamond-containing products ‘*™!"8 and grinding of enriched uranium 
that could compete to a greater extent ©? bide nuclear fuel slugs were solved by 
with aluminum oxide and silicon carbide done ary, “amond Saws ne whesls at abrasives, tool steel, and carbides for use ‘° oth re : . nod 4 le oth  P i ev-ous 
in large-scale machining and grinding "0s required a _ lengthy cleaning of metals, alloys, cermets, and ceramics, Process to remove all traces of. the coolant 
The diamond manufacturers have shown Por to encap sulation of the slugs. In t he 
that the structure and properties of syn- dry grinding p vith . high-velocity, 
thetic diamond can be modified extensively V2©UUM process with water scru’ ors nes by a number of methods, including the ™0VES all of the resultant fine particles. : 

? 
. : : ee type of production process, changes in Economically competitive methods of 

pressure and temperature, type of carbon grinding cast l1on and steel may well be 
starting material, type of catalyst, control the next major technological advance for of impurity content (particularly nitro- industrial diamond. Some tests with metal- 
gen), and various treatments of the dia- clad diamond resulted In a grinding effi- 
mond after production, the latest and per- ciency many times that attained using the 
haps most important being metal cladding. unclad diamond. ; , 

. ' To date, the metal-clad diamond has Laboratory research concerning the use 
been used primarily in resin-band wheels of electroplated diamond: on bearing sur- for wet grinding of tungsten carbide. The faces showed that greatly reduced wear on 
metal coating (usually nickel) adheres both the plated bearing surface and the 
strongly to the bond to prevent pull-out of | unplated rollers could be attained. It is 
the grains. It also causes the diamond to suggested for use an precision instruments 
oreak down in a manner favorable to and machine tools. 
proper grinding, and aids in dissipation of Preliminary research on factors affecting 
heat from the diamond-carbide contact. In diamond rindin unexpected] de- on oO om 8 g ©XP y wet grinding of tungsten carbide, increases termined that the composition of diamond 
in efficiency of 40 to 60 percent were wheel hubs has a profound effect on grind- 
common, with greater efficiency attained ing efficiency. Of those tested, fiber-filled 
in many cases. When used in volume, Bakelite performed better than four other . Y : ° ° 

eo Pp e e e e diamond wheels containing metal-clad materials, with a grinding efficiency nearly 
diamond dropped their premium from 30 double that of 66 tungsten carbide when Pp P g percent to about 5 percent above the operating under the most severe testing 
regular prices. It seems that maximum  conditions.!9 

ARTIFICIAL ABRASIVES 

In 1967, crude, fused aluminum oxide five of which produced material for both 
abrasive material was produced in the abrasive and nonabrasive uses. The _ re- 
United States and Canada by six firms, maining firm, Satellite Alloy Corp., pro- 
including one new company, Pyrominerals duced exclusively for nonabrasive uses. 
Limited, Sydney, Nova Scotia, which is 

partly owned by American Abrasive Co., 16 Grinding and Finishing. Cool Grinding of estfield, Mass. Of the total output, 181,- «tot Carbide 'V. 13, No 3, March 1967, pp. 
27, 82. 

419 tons was regular st ade, and 25,406 17 South African Mining and Engineering tons was white, high-purity material. Out- Journal (Johannesburg). Increased Applications put was at 63 percent of rated plant re industrial Diamond. gr 18 pt. 1, No. 3870, | capacity. Nonabrasive uses, principally 18 Bakul, ve N., AL A. Sagarda, A. A. Orap, refractories, accounted for 10 percent of and Ye L. Prudnikov. Diamond Electroplating . . of Bearing Surfaces. Industrial Diamond Re. the fused aluminum oxide output. view, v. 27, No. 325, December 1967, pp. 533 Silicon carbide was produced by six firms 535. Iron Age. Diamond Sparks Grinding Tech 
in the United States and Canada in 1967, nology. V. 199, No. 13, Mar. 30, 1967, D. 68. .
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Output for the two countries was at 80 _ The quantity of metallic abrasives pro- 

percent of plant capacity. In 1967, 55 per- duced in the United States fell less than 1 
cent of the total production of silicon percent below the record high achieved in 
carbide was destined for abrasives and 45 1966, but the value in 1967 was 5 percent 

percent for various other uses, principally above the 1966 figure and a new high for 
in refractories - and 3s a atlicon source the industry. Ohio maintained a_pre- 

and deoxidizer or the steel and louncry eminent position with 37 percent of the 
industries. . . 

. ot . United States total and a production 
Essentially all of the abrasive aluminum 1 double th f her § 

oxide and silicon carbide produced in 2/™most double that of any other state. 
Canada was shipped to the United States Illinois, Indiana, and Pennsylvania __ to- | 

for processing into graded abrasive grains. gether accounted for 52 percent, and five 
Some of the graded grain was subsequently other North Central and Northeastern 
returned to Canada for manufacturing into States accounted for the remaining 11 per- 
grinding wheels and other abrasive prod- cent of the 1967 output. 
ucts. . | 

Table 13.—Crude artificial abrasives produced in the United States and Canada | 

(Thousand short tons and thousand dollars) 

Kind 1968 1964 1965 1966 1967 
a 

Silicon carbide_________._-_------Quantity _- 109 132. 138 159 142... 
Value___._2..-_______------_--------- $15,530 $18,482. $19,963 $21 ,674 $19 ,612 

Aluminum oxide (abrasive grade)__Quantity __ 160 171 © 195 244 207 
Value_______._-_______-_____--------- 20,936 21,493 24,909 29,981 28,183 

Metallic abrasives__________.___-Quantity __ . 184 156 - 191 205 204 
Value______-_------------------------ 20,057 ' 23,445 28,230 31,139 32,610 

Total_________..-.______-__----Quantity __ 403 459 . 524 608 553 
Value________----_-----_---------.---. 56,523 63 ,370 73,102 82,794 80 , 405 

1 Figures include material used for refractories and other nonabrasive purposes. . 
2 Shipments for U.S. plants only. | ; 

Table 14.—Production, shipments, and stocks of metallic abrasives in the United States 
by products | 

Manufactured. Sold or used Stocks Annual 
———_—__ ——————. Dee. 31 capacity 

Year and product Value Value (short (short 
Short tons (thou- Short tons (thou- tons) . tons) 

sands) sands) 

1966: 
Chilled iron shot and grit..__.. 42,227 $4,128 43 ,213 $4,748 5,435 218 , 950 
Annealed iron shot and grit---_- 46,111 4,828 47 ,224 5,991 545 196,179 
Steel shot and grit_.__.._._._-..- 108,964 15,568 110,142 19 ,645 5, 756 144,815 
Other 2__________------------ 4,248 748 4,039 755 927 9,700 

. Total_-__------------------ 201,550 25,272 204,618 31,139 312,663 378 , 465 

1967: 
Chilled iron shot and grit___-_- 41,585 $4,099 41,014 $4 ,662 6 ,006 245 ,605 
Annealed iron shot and grit__-_-_ 44,115 4,870 43 ,704 5 ,622 956 172,299 
Steel shot and grit____.___..... 119,065 17,055 116 ,302 21,736 8,519 143 , 142 
Other ?_._______------------- 2,801 466 3,312 590 416 11,400 

Total___.___.__.---------. 207,566 26 , 490 204 ,332 32,610 15,897 400 ,147 

1 Included in capacity of chilled iron shot and grit. 
2 Includes cut wire shot. 
3 Includes revisions in product detail.
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Table 15,—-Stocks of crude artificial abrasives and capacity of manufacturing plants, as 
reported by producers in the United States and Canada - 

a an (Thousand short tons) oo 

. | Silicon carbide . Aluminum oxide Metallic abrasives ! 
Year I 

- Stocks Annual Stocks Annual Stocks’ Annual 
oe Dec. 31. capacity Dec, $1 capacity Dec. 31 capacity 

1968._____.--.---.. 11.2 146.5 20.6 308.4 19.2 380.5 
1964____._.---_----.- 15.0: 152.5. 14.5 298.8 23.1 386.0 

1965___2.._---_----- 9.1 155.9 ~ 10.9 304.8 17.9 | 376.8 

1966____-__-.-.----- 17.5 — 174.4 18.6 310.8 12.7 373.5 

1967__..--_--------- 12.9 : 176.1. 30.2 330.2 . 15.9. 400.1 

t Revised. 
1 United States only. | 
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Figure 1.—Artificial abrasives production.
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TECHNOLOGY development of sensible safety standards 
oo, —- and protective devices.2? New abrasives 

Further advances in high speed grinding have been necessitated by the higher 
were made in 1967, with the production speeds, particularly for snagging wheels. 
of some vitrified wheels for operation at The latest, and probably the most im- 

12,000 surface-feet per minute and the portant one, was the fused alumina- 
testing of hot-pressed snagging wheels at zirconia grain that has become widely 
speeds up to 18,000 surface-feet per ayailable within a short period of years. 
minute. A special type of cutoff wheel was The zirconia content ranges from. 25 to 40 
developed to operate at 22,000 surface- percent. 

| feet per minute to cut extruded bars and __ 

tubing at 2,000°F. Two major problems, 20 Grinding and Finishing. High Speed, Hot 
related to the much higher grinding and Economical. V. 18, No. 5, May 1967, p. 25. 

. ———-, The View From the Top. V. 138, No. 1, 
speeds in use and under development, January 1967, pp. 22-31, 36. 
concern redesign of grinding machines to McKee, Richard L. That sSPeed Thing. Grina- 

withstand the forces involved, and the 9y"9,0 00 V. 18, No. 5, May 1967, pp.
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Aluminun 

By John W. Stamper’ and Robert F. Griffith * 

World production of primary alumi- producers under the disposal program 

num was 10 percent higher than in 1966, that became effective November 23, 

but demand in the principal market 1965, totaled 61,450 tons in 1967. 

areas of Europe and North America Cumulative sales from November 1965 

leveled off or declined. | Despite the ap- through 1967 totaled 403,046 tons 

parent oversupply situation that was de- valued at $198.4 million, leaving 1,045,- 

veloping at yearend, substantial expan- 453 tons yet to be delivered under the 

sions of productive capacity were planned agreement with the major producers. 

or under construction. throughout the At yearend General Services Admin- 

world in anticipation of increased indus- istration announced the continuation 

trial activity and of aluminum’s competi- through 1968 of offers for sale of 23,000 
tive position relative to other metals tons of primary aluminum (99.0 to 99.9 

such as copper. Technological improve- percent Al) to nonprimary producers, 

ments reported in 1966 and 1967 in the affiliates, or subsidiaries. - 

traditional process for making aluminum The aluminum set-aside for defense 

metal foreshadowed further strengthen- and related orders was established by the : 

ing of the industry's ability to compete Business and Defense Service Adminis- ! 

with other metal industries. | tration, U.S. Department of Commerce, | 

Legislation and Government Programs— at 150,000 tons per quarter throughout | 

Sales of primary aluminum to primary 1967. | 

| a | Table 1.—Salient aluminum statistics 

(Thousand short tons and thousand dollars) 

| 1968 1964 1965 1966 1967 
i 

United States: 
Primary production_-.-.---------- 2,313 2,553; 2,754 2,968 3,269 

Value_._.______--------------- $1,039, 812 $1,196,013 $1,337,795 $1,446,011 $1,614,483 

Price: Ingot, average cents per 
pound....._------------------- 22.6 23.7 24.5 24.5 25.0 

Secondary recovery --------------- 506 552 641 693 698 

Exports (crude and semicrude) - - - - 292 349 315 330 366 

Imports for consumption (crude and 
semicrude)_._.----------------- 466 453 620 679 539 

Consumption, apparent- ---------- 3,040 3,216 3,734 4,002 4,009 

World: Production_....--..----------- 5,862 6,531 6,929 7,561 8,285 

OI 

DOMESTIC PRODUCTION 

PRIMARY Washington State led in total produc- 

. . . tion with 746,321 tons valued at $370.3 
Domestic primary aluminum output jition 

set a record high for the sixth successive 

year. Production for the fourth quarter + Commodit ‘alist, Division of Mineral 

was slightly more than reported capacity. Suie loro ™ | 

167
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Aluminum Company of America (Al- forge plant at Oxnard, Calif., and a $55 
coa) increased annual primary reduction million expansion program to include 
capacity at the following plants: War- facilities to increase production of sheet 
rick (Evansville), Ind., from 75,000 at and plate products at its Ravenswood, 
yearend 1965 to 175,000 tons; Badin, W. Va., and Trentwood, Wash., mills. 
N.C., 50,000 to 100,000 tons; and The capacity of the primary alumi- 
Wenatchee, Wash., from 125,000 to num reduction plant of Consolidated . 
175,000 tons; thus, total annual capacity Aluminum Corp. (Conalco) at New 
was up to 1,150,000 tons at yearend. Johnsonville, Tenn., was increased to 
Construction began on the addition of a 106,000 tons per year late in 1966 by the 
seventh potline at the company’s Rock- addition of a potline comprised of 120. 
dale, Tex., plant to increase annual reduction cells (pots). Expansion to 
capacity from 175,000 to 225,000 tons by 140,000 tons per year was planned for 
fall 1968. Alcoa also started construction early 1968. by addition of a fourth pot- 
of a multimillion-dollar plant at Mar- line. The -cold-rolling capacity of the 
shall, Tex., to suppy bare and covered company’s fabricating complex at Jack- 
aluminum conductor to the electrical son, Tenn., was also expanded. 
industry. The company’s wholly-owned Reynolds Metals Co. operating seven 
subsidiary, Rome Cable Corporation, was primary aluminum reduction plants in- 
sold to Cyprus Mines Corporation late creased annual capacity to. 815,000 tons 

| in the year. | and announced plans for expansion to 
Intalco Aluminum Corp. started con- 975,000 tons in 1970. A 72-inch contin- 

struction of a third 96,000-ton unit at uous coil heat treating line, largest in 
its Ferndale plant near Bellingham, the industry, neared completion at the 
Wash. to bring annual capacity to 228, company’s sheet and plate plant at 
000 tons in 1968. | | McCook, II. 

Anaconda Aluminum Co. began in- Technical improvements and a. sixth 
stallation. of two additional potlines at its potline put into operation in April, in- 
Columbia Falls, Mont., aluminum re- creased the annual capacity of the 
duction plant which will increase annual Ormet Corp.’s primary aluminum reduc- 
capacity from 100,000 to 170,000 tons tion plant at Hannibal, Ohio, to 240,000 
in 1968. Construction of a new plant at tons. Revere Copper & Brass Corp., Inc., 
Flora, Ill., to produce bare aluminum part owner of Ormet with Olin Mathie- 
and Aluminum Cable Steel Reinforced son Chemical Corp., announced plans for 
(ACSR) conductors was announced by a _ 112,000-ton-per-year primary alumi- 
Anaconda Wire and Cable Company to num reduction plant at Scottsboro, Ala., 
coincide with the increase in primary the location of the company’s new $55 
aluminum output. million aluminum rolling mill. Olin 

Modernization at the Mead, Wash., Mathieson also announced plans for a 
aluminum reduction plant of Kaiser multimillion-dollar aluminum electrical 
Aluminum & Chemical Corp. and an conductor and_ cable manufacturing 
additional 40,000-ton-per-year potline at plant at Sedalia, Mo. 
its Tacoma, Wash., works was expected Harvey Aluminum, Inc., the Nation’s 
to increase total annual capacity to 710,- eighth primary aluminum producer, 
000 tons in 1968. The company an- with an 88,000-ton-per-year plant at the 
nounced plans for a new aluminum Dalles, Oreg., dedicated its new $59 

Table 2.—Production and shipments of primary aluminum in the United States 

(Short tons) 

EES 

1966 1967 
Quarter Tl see 

Production Shipments Production Shipments 
ee 

First____.____.__-________________ LL 719 , 833 719,816 783,189 788 ,213 
Second. __.___.-_.___-- 2-2 eee 737 , 983 739 ,679 817,445 777,440 
Third___.___..-__ eee 738 , 554 739 ,430 824,919 747,155 
Fourth. _..__.-_-_-_-_--_-__ ee 771 ,996 759 , 349 843 , 706 823 ,328 

Total_.__..-..----.2.-.------.-------- 2,968,366 2,958,274 3,269,259 3,136,136 
eee,
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Table 3.— Aluminum production capacity in Guemes Island, near Anacortes, Wash., 

the United States, by companies to Warrenton, Oreg., near the mouth of 
(Short tons per year) the Columbia River. Noranda ‘Mines, 

lite, announced plans. for a _ primary 

. Actual ; ‘ 
. Company and plant © _—_—eapacity end aluminum reduction plant at New 

of 1967 Madrid, Mo., with initial annual ca- 

Nami CommuyotAmaias pacity of 75,000 tons, to begin produc- 
luminum Company of America: . . 

Aleoa, Tenn.__......---------- 125,000 tion in 1970. . . | 
Badin, N.C w goveennneneeen== 100,000 Ashland Oil & Refining Co. began 

vansville, INQ... ~~~ +--+. . ° ° ° 

Massena, NoY-- 0002020220201 128° 000 production of petroleum pitch used in 

oint Comfort, Tex-_---------- 175.000 i i - Rockdale Vee. 2727777721780 making electrodes for aluminum reduc 

Vancouver, Wash...----------- 100,000 tion at a 50,000-ton-per-year plant at the 

enatchee, Wash.------------- 175,000 = Gompany’s Catlettsburg, Ky., refinery. 

Total. -.--------------------__1,150, 000 A $10 million aluminum cable plant 

Reynolds Metals Co.: : ~. operated by General Cable Corp., near 
Arkadelphia, Ark_------------- 55,000 - Hot Springs, Ark beea ducti 
Jones Mills, ATk...------------ 109,, 000 prings, "2 gan producuon 

isterhill, Ala._.....__....---- ,500- i i Longview, Wash.2 222222222 367000. Using molten aluminum from Reynolds 

Massena, N.Y______----------- 115,000 Metals Co.’s nearby Jones Mills reduc- 
San Patricio, Tex.._...-------- 105, 500 ti lant 
Troutdale, Oreg..-.----------- 140,000 ion plant. . 

Total_........-.------------ 815, 000 | ——— SECONDARY 

Kaiser Aluminum & Chemical Corp.: | 

(Meads Wash 2TTTIITIIITTZ ~— 208"000 Recovery of secondary aluminum was 
Ravenswood, W. Va...-.------ 163,000 698,000 tons, slightly higher than the 
Tacoma, Wash__.__.---------- 41,000 : "Ss record 693,000-tons set in 1966. Domes- 

Total_._...-.---------------___ 670, 000 tic recovery of aluminum alloys (includ- 

Anaconda Aluminum Co.: Columbia ing all constituents) from aluminum-base 
Falls, Mont_.-._.-----.---------- 100, 000 : 

Consolidated Alyminum Corp.: New scrap totaled 747,000 tons. Metallic re- 

Harvey Alumiaum, ne Sith Datles, 106, 000 covery from new scrap was 602,064 | tons, 

Oreg___..-..------------------- 88 , 000 an increase of 2 percent; however, metal- 
Ormet Corp.: Hanribal, Ohio___----- 240,000 . 
Intaleo Aluminum Corp.: Bellingham, lic recovery from old scrap and sweated 

Wash ~~ ----------------------- 152,000 pig dropped 6 percent to 145,392 tons in 

Grand total....._.---------- 8,821,000 1967, following the 14-percent decrease 

ee ovegistered in 1966. An additional 1,288 

, | tons was recovered from copper-, zinc-, 

and magnesium-base scrap. The value 

million aluminum rolling mill at Lewis- of 696,463 tons of aluminum recovered 

port, Ky. The plant jhas an annual from processed aluminum scrap was 

capacity of 120 million pounds o $358 million computed from the average 
aluminum sheet and plate. It was ex- ice of primary aluminum ingot of 25 

pected that Harvey Aluminum will build P P ra sg 

a second primary aluminum reduction cents per pound. . 

plant with an annual capacity of 100,000 The calculated consumption of pur- 

tons on the Washington side of the chased aluminum-base scrap and sweated 

Columbia River across from its existing pig, based on reports from consumers, 

plant. totaled 882,795 tons. Independent sec- 

Southwire Co., a manufacturer of ondary smelters used 617,145 tons, or 70 

aluminum wire and cable at Carrollton, percent. Primary producers used 122,987 

Ga., announced plans for a 20,on0on tons or 14 percent; fabricators used 70,- 

per-year primary aluminum reduction 595 tons or 8 percent; foundries used 

plant to be located at Hawesville, Ky. 67,053 tons and chemical plants used 
The proposed site of the alumina, ? p 

130,000-ton-per-year aluminum reduction 5,105 tons. ; . 
facility, to be operated by Northwest The Bureau of Mines estimated that 

Aluminum Co., Inc., was changed from complete coverage of the industry would
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show a total scrap consumption of 1,050,- accounted for the increase in production 
000 tons and a secondary ingot produc- of secondary aluminum. 
tion of 667,000 tons. Calculated alumi- Data obtained through a Bureau of 
num recovery based on full coverage Mines canvass were combined with data 
would total 820,000 tons and the metal- made available» to the Bureau by the 
lic aluminum alloy recovery would total Aluminum Smelters Research Institute, 
878,000 tons. Secondary aluminum alloy- which covered operations of its members. 
ingot production totaled 571,600 tons, The combined coverage was estimated to 
6 percent more than in 1966. Data on represent about 85 percent of the sec- 
remelt ingot excluded alloys produced ondary aluminum smelter industry. 
from purchased scrap by the primary Alloys & Chemical Corp., the con- 
producers. The increase in production of trolling interest of which is owned by 
97.0 percent aluminum (pure) alloy Rio Tinto-Zinc Corp. Ltd. (R.T.Z.), 
ingot and of AXS-679 and variations acquired the building and land of the 

| Table 4.—Aluminum recovered from scrap processed in the United States, by kind of 
mo | scrap and form of recovery , : 

, (Short tons) . 

Kind of scrap 1966 1967 Form of recovery 1966 1967 

New scrap: As metal_________- 22 ee 33,168. 58,656 
Aluminum-base_.___.____ 1555,572 2 568,782 Aluminum alloys.___.._.._.__ 642,928 628,848 
Copper-base____-..-___-- 103 81 In brass and bronze______.__ 578 643 
Zinc-base____._____-.__--_ 80 G1 In zinc-base alloys__._..___- 9,888 8,304 
Magnesium-base___.__._- 400 313 In magnesium alloys____.__- 1,340 1,195 

——_—_—_—_—_—_———_ In chemical compounds- - - __ 5,129 5,105 
Total_.__.._.-_.._.... 556,155 569,247 ———— 

ee Total_._...._..__._... 698,031 697,751 
Old scrap: 

Aluminum-base-_-._...... 1185,845 2127,681 © 
Copper-base__...-......- 87 70 
Zine-base.._......--____- 738 569 
Magnesium-base- - ---_~-- 206 184 

Total............_..... 186,876 128,504 | _ | 

Grand total_.._........_.._. 698,031 697,751 

1 Aluminum alloys recovered from aluminum-base scrap in 1966, including all constituents, were 587,490 
tons from new scrap and 154,920 tons from old scrap and sweated pig, a total of 742,410 tons. 

2 Aluminum alloys recovered from aluminum-base scrap in 1967, including all constituents, were 602,064 tons 
from new scrap and 145,392 tons from old scrap and sweated pig, a total of 747,456 tons. a 

Table 5.—Stocks, receipts and consumption of new and old aluminum scrap and sweated 
pig in the United States in 1967 ! 

(Short tons) | | 

Class of consumer and type of scrap Stocks Receipts Con- Stocks 
, Jan. 1° sumption? Dec, 31 

Secondary smelters: 3 . 
New scrap: 

Solids: 
Segregated low copper (Cu maximum, 0.4 percent).__. 8,715 79,7384 78,386 5,063 
Segregated high copper._.._______.______.--_--_-_-_- 627. 16,819 15,771 1,675 
Mixed low copper (Cu maximum, 0.4 percent)_....... 2,690 58,228 538,944 1,974 
High zine (7000 series type)_..___.____.______.-__-- 294 7,749 7,511 532 
Mixed clips.___..._. 22-2 eee W WwW W WwW 

Borings and turnings: 
Low copper (Cu maximum, 0.4 percent)______.__.____ WwW WwW WwW WwW 
Zinc, under 0.5 percent_____._..-....-_...-.-_-.._-. 1,408 20,652 21,711 349 
Zinc, 0.5 to 1.0 percent..._...-_-.------ eee WwW WwW W WwW 
Other_________----__ eee eee 1,507 56,524 56,466 1,565 

Foil, dross, skimmings, and other___.._..._._-...._..-..._._. 7,564 115,280 110,170 12,674 

Total new scrap____._-_....--------.---------..-.... 22,966 476,863 470,931 28,898 
Old scrap (solids)_-._____.._____ eee eee 6,007 103,877 108,773 6,111 
Sweated pig (purchased for own use)_..__....---------------. 4,244 48,427 42,441 5,230 

Total all classes__..__-..------------------.-------------- 383,217 624,167 617,145 40,239 

See footnotes at end of table.



ALUMINUM | 171 

Table 5.—Stocks, receipts, and consumption of new and old aluminum scrap and sweated 
pig in the United States in 1967—Continued ! 

(Short tons) 

Class of consumer and type of scrap Stocks Receipts Con- Stoeks 
| Jan. 1* sumption? Dec. 31 

Primary producers, foundries, fabricators, and chemical plants: 
New scrap: 

Solids: 
Segregated low copper (Cu maximum, 0.4 percent)_.._ 3,670 129,013 129,971 2,712 
Segregated high copper___________--.---__ ee 166 13,970 14,001 135 
Mixed low copper (Cu maximum, 0.4 percent)___...-_ 1,000 33,033 30,904 3.129 
High zinc (7000 series type)____-__-_-______.-__--_-. 138 71,234 7,090 232 
Mixed clips____.___._.._ oe WwW WwW W W 

Borings and turnings: 
Low copper (Cu maximum, 0.4 percent)__.__.___.__-_ WwW WwW Ww W 
Zine, under 0.5 percent__.._....-..---..- 2-22 eee eee eee eee eee 
Zinc, 0.5 to 1.0 percent__.._._____---___-_____--__-- WwW WwW W W 
Other______-------_--~--- +e eee) ------ =: 12,941: 12, 679 262 

Foil, dross, skimmings, and other___....-_-_------------ 1,703 39,070 39,592 1,261 

Total new scrap.__..-.-..----------------------- 6,897 241,611 240,468 8,040 
Old scrap (solids)_....__-.----------------------------- 486 3,832 4,018 298 
Sweated pig (purchased for own use)_...-_._._-_---------- 38,393 21,186 21,168 $3,416 

Total all classes....._._...._.--.-.-----.-.---------- 10,776 266,629 265,650 11,755 

Total of all scrap consumed: © 
New scrap: . 

Solids: 
Segregated low copper (Cu maximum, 0.4 percent)._._-_ 7,385 208,747 208,357 7,775 
Segregated high copper___________-_.-.--_-_-_-_---- 793 30,789 29,772 1,810 
Mixed low copper (Cu maximum, 0.4 percent)___._..-_ 38,690 86,261 84,848 5,108 
High zinc (7000 series type)______...-.----_--___--_- 432 14,983 14,601 814 
Mixed clips___--.------.-------------------------- 1,210 58,751 57,554 2,407 

Borings and turnings: 
Low copper (Cu maximum, 0.4 percent)_..________-_-- 826 15,541 15,655 T12 
Zine, under 0.5 percent._.__....._.--_.--.-.-.-.-..- 1,408 20,652 21,7181 349 
Zine, 0.5 to 1.0 percent_.._............_--.-.-.._-.-._-. 3,345 58,9385 60,074 2,206 
Other______._.------.---.-------.---------------- 1,507 69,465 69,145 1,827 

Foil, dross, skimmings, and other______.._..._...._....... 9,267 154,350 149,682 13,985 

Total new scrap_._._.__--.-.-------_-_-._.. -_._..-... 29,863 718,474 711,399 36,933 
Old scrap (solids)..-........-.---------.----.---..-.--. 6,498 107,709 107,792 6,410 
Sweated pig (purchased for own use)_-.._._..._._..-...-_-. 7,687 64,618 638,604 8,646 

Total all classes___........-.--.-.--.-.-.---.-.-.-... 48,998 890,796 882,795 51,994 

t Revised. Ww Withheld to avoid disclosing individual company confidential data. 
1 Includes imported scrap. 
2 Calculated. | 
3 Excludes secondary smelters owned by primary aluminum companies. 

' adjoining I. Schumann Co. in Cleveland, Vulcan Materials Co., Birmingham, 
Ohio. The addition will enable Alloys & Ala., announced plans to build a $3.5 
Chemicals to increase its production million secondary aluminum smelter at 
Capacity to an estimated 200 million Oak Creek, Wis., to be in production 
pounds per year of aluminum and zinc _ early in 1969, 
alloys and specialties.
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Table 6.—Production and. shipments of secondary aluminum alloys, by independent 
smelters 

| (Short tons)! 

| 1966 1967 
Alloy TF OO 

Produc- Ship- Produc-  Ship- 
tion? ments? tion? ments 2 

Pure aluminum (Al minimum, 97.0 percent)_______._..._-._--.-. 38,168 | 82,645 53,656 | 53 , 509 
Aluminum-silicon: - . 

95/5 Al-Si, 356, etc. (maximum Cu, 0.6 percent)____._...... 20,296 20,429 20,310 20,256 
13 percent Si, 360, etc. (maximum Cu, 0.6 percent)_________- 89,2938 40,087 42,679 42,224 

_ Aluminum-silicon (Cu, 0.6 to 2 percent)..____.____.-_-_______-_- 8,196 8,485 8,494 8,372 
No. 12 and variations.________..-._--.------_~ ee eee eee 8,664 8,628 7,504 7,448 
Aluminum-copper (maximum Si, 1.5 percent)___-___-_.__._-___-- 578 557 643 683 
No. 319 and variations____._...-.---------------------------. 54,680 55,470 50,914 51,326 
Nos. 122 and 188__________._- eee 395 609 956 991 
AXS-679 and variations____._.......--..--.-----.---_____-.-. 267,756 275,003 285,535 287,316 
Aluminum-silicon-copper-nickel__-.._.....-...----.-----------. 27,056 27,869 24,675 24,791 
Deoxidizing and other destructive uses: 

- Grades 1 and 2__--____..-2 eee -------- 12,898 12,476 14,823 14,391 
Grades 3 and 4___.___________-___-._---__ eee eee 15,648 14,944 13,118 13,964 

Aluminum-base hardeners.._______..__._-.---------_-__-_--_-- 7,932 8,272 6,818 6,722 
. Aluminum-magnesium_.__.._.___-----_.------_-_---_____-__- 1,340 1,236 1,195 1,297 

Aluminum-zine..__ 222 eee eee eee 9,888 9,930 8,304 8,398 
Miscellaneous._~-___---------------------------------------- 29,4938 29,872 32,454 32,489 

Total_.._._----------------------------------_------- 586,781 546,012 571,578 574,177 

1 Gross weight, including copper, silicon, and other alloying elements. Secondary smelters used 18,368 and 
21,134 tons of primary aluminum in 1966 and 1967, respectively, in producing secondary aluminum-base alloys. 

2 No allowance was made for consumption or receipts by producing plants. : 

7 | , CONSUMPTION | 

Apparent consumption of aluminum in Intense competition between aluminum 
1966 was 7 percent higher than that in and other metals and plastic continued to 

- 1965. In 1967 net foreign trade was be a major market force. Despite a de- 
less than half of the record of 350,000 cline in overall electrical applications for 
tons set in 1966 and apparent consump- aluminum in 1967, the metal reportedly 
tion leveled off with only a minor gain. was used in increasing quantities in 

According to figures compiled by the place of copper, which continued to 
Aluminum Association from industry esti- fluctuate in price and to be in short 
mates, the distribution of shipments of supply. Industry sources estimated that 
aluminum metal to various industries was virtually all of the newly installed bare 
as follows: | overhead electrical cable was made of 

Industry ] 1966 1967 aluminum. An estimated 20 percent of 
Building and construction_.......... 21.6 20.8 underground conductors for residential 
Gransportation= ------------------ 83.0 21.4 distribution systems was of aluminum. 
Bhoctiead oraPleS-----------77777 Gg'agi9 = Aluminum’s use in containers and 
Machinery and equipment- -_------- i 2 i ° packaging also continued to make in- 

Fepertg 1nd Packaging---------- "2 73 roads in the use of other materials. Ad- 
Other___._-.-------------------- 9.0 10.5 vantages of the light metal as a _ pack- 

Total...................... 100.0 100.0 aging material was demonstrated by a 
wide range of commercial packaging ap- 

Net shipments of aluminum wrought _ plications including the all-aluminum 
and cast products by producers decreased can, the composite can, easy opening 
in 1967 from the record 4 million tons tops, aluminum closures, flexible ; foil 
set in 1966. Lower shipments of castings packaging, and the rigid foil container. 
accounted for most of the decline. Ship- Expanding use of aluminum in rail 
ments of powder, flake, and paste con- transportation was reported in the exten- 

tinued the sharply increasing trend of sive use of aluminum in unit trains 

recent years and in 1967 were more placed in service in 1966 and 1967 to 

than double the 1966 level. transport alumina and coal. The use of
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Table 7.—Apparent consumption of aluminum in the United States __ 

. . (Short tons) | 

ee er 

Primary sold Imports Recovery Recovery . | Total 
Year or used by (net)? from old from new apparent 

producers! . scrap 3 scrap 3 consumption 

ae
 

1963_________.______--___-2-.----.--- 2,853,624 180,878 115,921 8389 ,670 3,040,093 
1964_______-------------------------- 2,554,898 109,901 123 ,677 428 ,014 3,216,490. 
1965___________-_--__--- eee -------- «2, T86, 584 306,819 159, 704 481 ,014 3,734,121 
1966_____________________-___- - -_-- 2,958,274 © 350,400 136,876 556,155 4,001,705. 
1967___.____-.----------------------- 3,136,186 . 174,723 128,504 569 ,247 4,008 ,610 

enn 

1 Includes shipments to the Government: 1963, 24,293 tons; 1964-67, none. . 
2 Crude and semicrude. Includes ingot equivalent of scrap imports and exports (weight multiplied by 0.9). 

Includes some shipments to Government stockpiles. Figures not available. . 
3 Aluminum content. 

aluminum in railroad freight and pas- remained at the 1966 levels, indicating 
senger cars increases the pay load, that aluminum also was gaining in this 
especially for bulk carrying freight cars market.’ | 
of 100 tons or more capacity. For ex- = Major markets for. aluminum  con- . 

ample, the pay load of a typical 4,750 tinued to be in the building and con- 
cubic-foot-aluminum-covered copper car struction industry and in transportation. 

was 5 to 7 tons higher than a similar 9 —— ——___-_ | 

covered steel car. 2 Metals Week. More Inroads in Screw Machine 

Although the market for all screw ma- Parts. V. 38, No. 49, Dee. 4, 1967, p. 8. 

chine parts and cold heading stocks re- 

portedly declined in 1967, aluminum 7 | | 

shipments for these applications reported] wt ae . | 
P PP P y Table 9.—Distribution of wrought products 

. (Percent) ; . 

Table 8.—Net shipments! of aluminum OOOO , 

wrought and cast products 2 by producers . 1966" 1967 | 

ee 

hort t 
(Short tons) Sheet, plate, and foil: . 

ll Non-heat-treatable--- penne eens 38 . 8 3g “4 

6 - 1967 P eat-treatable___..__.-.------ . : 

196 Foil_......---.-------------- 6.7 7.1 

_—_——_— Rolled and continuous cast rod and 

Wrought products: ar; wire: 

Sheet, plate, and foil_. * 1,684,458 1,656,830 Rod, bar, ete._--------.------ 2.4 2.2 

Rolled and continuous Bare wire, conductor and 

east rod and bar; nonconductor....----------- 1.6 1.5 

wire...._.......--- 463,920 460,536 Bare cable (including steel- 

Extruded rod, bar, reinforced) _--.------------- 7.8 8.0 

pipe, shapes, drawn Wire and cable, insulated or 

and welded tubing covered__...-.------------- 2.6 2.8 

and rolled structural Extruded rod, bar, pipe, tube, and 
hapes.._.._.------- 1 955,058 858,734 shapes: 

Powder, flake, paste___ 55,694 116,834 Alloys other than 2000 and 

Forgings oe r 69,608 82,097 7000 series___._.-.--.------ 124.7 22.4 

a —_— piloys in 2000 and 7000 series_. 2.0 1.8 

738 3,175,031 Tubing: 

Total_...---------- £8,228, 788 _9, 7 {0:08" Drawn. ._.__--.-------------- 1.5 1.4 

Castings: Welded, nonheat-treatable._... 71.4 1.4 

Sand_____.._-------- 145,886 125,310 Powder, flake, and paste: 

Permanent mold-.----- 202,351 191,284 Atomized___...---.---------- 1.3 8.2 

Die____._..--------- 463 ,013 438 ,474 Flaked_......--------------- 1 1 

Others_.._.-.-------- 8,724 12,288 Paste___..-..---------------- 3 3 

—— Powder, n.e.c_._.------------- 1 

Total_..__.._------ 819,974 767,356 Forgings (including impact 

—————————— extrusions) _._...--------------- 2.2 2:6 

___.-. §4,048,712 3,942,387 —_____—_——- 

Grand total. - 4,04 Total.......--------------- 100.0 100.0 
a 

ee 

P Prelimina ¥ Revised. J 

1 Derived by subtracting the sum of producer’s t Revised. 

domestic receipts of each mill shape from the domestic ha Includes a small amount of rolled structural 

i , hi ts of that shape. shapes. 

ing 1960 “figures derived from a new probability 2Includes a small amount of heat-treatable 

sample. 
welded tube.
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The Sacal Borincano, which reportedly superstructure of the Q-4, the tempo- 
was the largest all-aluminum ship ever rary designation of the transatlantic pas- 
built, was put in service in 1967 be-  senger craft, planned as a replacement 
tween Miami and Puerto Rico. The ves- for the Queen Mary. 
sel, measuring 226 feet long and displac- An average of about 72 pounds of 
ing 1,570 tons, fully loaded, was capable aluminum per automobile was reportedly 
of carrying nearly 500 tons more cargo used in the 1968 models compared with 
than a similar sized vessel of steel.2 The 71 pound per car used in 1967 models. 
380 tons of aluminum used in the craft Most of the gain was attributed to auto- 

| was overshadowed by the planned use mobile air-conditioning equipment in 
of some 1,100 tons of aluminum in the which aluminum is extensively used. 

| STOCKS | | 

Aluminum ingot stocks at primary re- process. 
duction plants increased from 74,800 on Inventories of secondary aluminum 
January 1 to 218,900 on December 31, alloy ingot decreased 9 percent to 25,100 
1967. Although primary producer stocks tons, equivalent to a 16-day supply based 
were the largest since 1961, this quantity on shipments for the entire year. Con- 
represented only 3.5 weeks production  sumers’ yearend inventories of purchased 
at the high level achieved in 1967. In aluminum scrap increased 18 percent to 

| addition to the primary aluminum stocks 51,994 tons, equivalent to about a 3- 
, reported, reduction plants also had in- week supply based on the total. quantity 

ventories of ingot and aluminum in melted or consumed during the year. 

: a PRICES 

The published domestic price for un- various grades of aluminum scrap clip- 
alloyed primary aluminum ingot, which pings ranged from 10.25 to 11.25 cents 
had remained at 24.5 cents per pound per pound for 7075 (75s) to 15.50 to 16 
throughout 1966, was increased to 25 cents per pound for 1100 (2s). Mixed 

: cents per pound in mid-January 1967 aluminum clippings were quoted at 
and was unchanged by yearend. Concur- 13.75 to 14.25 cents per pound. Old 

| rently, prices on major producer alloys aluminum sheets and_ castings were 
and most semi-fabricated products were quoted at 11 to 11.75 cents per pound, 
increased from 0.5 to 1.0 cent per and aluminum borings and turnings were 
pound. The price quoted for super pure quoted at 11.75 to 12.25 cents per 
aluminum (99.99 percent aluminum) pound. 
advanced in January from 40.0 to 40.5 Effective at the end of the year, 
cents per pound and remained un- quoted delivery prices for 10-ton lots of 
changed through December. various grades of smelter’s alloy delivered 

The average prices quoted by the to the buyers plant ranged from 24 to 
American Metal Market for clippings, 24.5 cents per pound for 380 (AXS- 
old sheet, castings, and borings and 679) alloy containing 3 percent zinc to 
turnings of scrap aluminum decreased 31.25 to 31.75 cents per pound for 218 
about 1 cent per pound during the alloy grades. Steel-deoxidizing grades 
year. There was no change in the quoted ranged from 22 cents per pound for 85 
prices for smelter alloys nor for steel- percent aluminum (No. 4. grade) to 
deoxidizing grades. 25.75 cents per pound for 95 percent 

Prices quoted at the end of 1967 for aluminum (No. 1 grade). 

| FOREIGN TRADE 
The quantity of crude and semicrude total. Belgium-Luxembourg was second 

aluminum exported was 11 percent more with 11 percent, and the United King- 
than in 1966; the value increased 8 per- dom, the leading market for export of 
cent. Japan became the principal desti- §— —____— 
nation of aluminum ingots, slabs, and Ak Materials yan oe Engineering. All- 

crude, accounting for 18 percent of the Cheaper. V. 65, No. 5, May 1967 a. E17
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Table 10.—U.S. exports of aluminum, by classes 

1966 1967 
Class —_—__—_____ 

Short Value Short Value 
‘ - tons (thousands) tons (thousands) 

Crude and semicrude: 
Ingots, slabs, and crude_____-.._...-.-.__-._---_.-- 188,240 $90 ,012 209 ,009 $99 , 961 
Scrap____--.---.---.-----------.--------_------- 48,666 | 16,239 54,5381 17,686 
Plates, sheets, bars, ete__..____.......____-___-_..- 86 ,396 71,272 96 ,275 70,757 
Castings and forgings_____.__..._._...__-._.-___-- 2,524 8 , 592 2,816 11,173 
Semifabricated forms, n.e.c._-.......-----.-------- 3,939 6,352 3,596 7,524 

Total__.....-2 2 eee ---- «= 8329, 765 192 , 467 366 , 227 207,101 

Manufactures: 
Foil and leaf_._._.-_~_- 22 eee 3,092 5,730 3,612 5,940 
Powders and pastes (aluminum and aluminum bronze) 

(aluminum content)_______.-_.______.-_._______- 908 1,235 1,130 1,550 
Cooking, kitchen, and hospital utensils__.___________ 1,164 3,001 1,082 3,268 
Sash, sections, frames, (door and window) -__________- 4,134 8,132 7,894 10,840 
Venetian blinds and parts_____._.._.._._________L- 548 773 318 437 

. Wire and cable_________.______- eee 8,364 6,451 11,143 8,560 

Total_._-___-.._-----.--------.-- eee ---- =: 18,210 25,322 25,179 30 , 595 

Grand total_._..__._....2 2222 Le eee eee «= 847,975 217,789 391 , 406 237 , 696 . 

Table 11.—U.S. exports of aluminum by classes and countries 

(Short tons) 

1966 1967 

: Country Ingots, Plates, Ingots, Plates 
slabs, and sheets, Scrap slabs, and sheets, Scrap 

crude bars, etc.! crude bars, etc.! 

Argentina... 2--2 2 eee 6,487 54 Liu Lee 9,037 58 _L lL 
Australia___.2. 2222 eee 230 902 98 105 1,083 366 
Belgium-Luxembourg-.___-.__-___- 1,032 427 146 (22,604 261 264 
Brazil_.....-__--2---2 eee. = 22,977 ; 892 _________ 12, 762 — 42 Ll ee 
Canada. ______- ee 5, 4382 57,713 2,117 3,966 72,472 589 
Chile_.____-_.__- 22 -eeeee 936 170 8 782 1,082 8 
Colombia.________---.--------_- 3,888 150 5 3,144 50 ___-Li eee 
El Salvador.____..--.-2- 2 - ee 1,103 92 _LLLL ieee 738 322 14 
France___._.__...__.--.._..... 20,673 520 - 46 14,346 295 34 
Germany, West..__.._.-...-.-. 15,681 2,148 15,255 14,976 1,827 15,835 
Ghana___.._.-- 22 2,978 1,182 __L-.___- 25 60 __-_2--L. 
Hong Kong.____-__.__---------- 2,939 122 5 1,325 87 44 
India... 22-2 8,282 5,449 __ LLL 12,7386 1,826 ____.-._- 
Tran... eee 2,412 154 ___ 2 -_e 2,174 207 _.-..---- 
Israel_________.-_------- ee 1,738 110) ___ LL ee 1,177 1,008 ___.----- 
Italy... eee 3,858 3,905 10,405 2,373 2,660 13,214 
Jamaica____..__.__-_.-_.__-.-. 12 661 3 — 45 251 2 
Japan._____._-- i... 28,472 1,621 16,850 37,078 2,964 18,456 
Korea, South_______.._..-_-.-- 3,726 226 140 8,098 43 28 
Mexico...__._____._-.._--.---_- 90 804 21 224 3,859 2 

Netherlands. ______.._-_..___._. 4,405 1,961 1,582 3,062 1,033 488 
New Zealand_____._...-.__-.-_- 673 84 LLL ee 831 141 _. ~~... 
Pakistan____________.______..- 1,827 29 ___LL Lee 7,249 825 _.-...--- 
Panama__._____...-.______-..- 738 240 ____.---- 662 6ll  _.- 2 eee 
Peru____.- eee 1,013 149 1 1,186 98 820 
Philippines. .__.___........-.-- 5,218 91 6 4,657 49 50 
South Africa, Republic of__._.__- 1,668 1,969 _______-- 1,742 +, 
Spain____-_-.---.- 2 ee 1,369 308 435 1,379 439 361 
Sweden... -__-.._--._- eee 4,377 318 15 6,652 114 29 
Switzerland___...._-...--._-_---- 1,630 59 291 1,037 95 63 
Taiwan______.-___-- eee 884 89 908 3,079 147 2,172 
United Kingdom____.___._..... 27,622 1,269 177 20 , 754 1,948 2,111 
Venezuela__________.._-.____-- 2,361 1,251 qT 1,721 1,760 15 
Viet-Nam, South___.____._.-.-- 43 $3,121 __-.--e-e LL Lee. 2,372 .....-.- 
Other... ---. 2 ee 6,406 4,619 145 7,338 2,182 66 | 

Total___..___.._...__.... 188,240 92 , 859 48 ,666 209 ,009 102 , 687 54,531 
Value, thousands__._.._... $90,012 $86 ,216 $16 ,239 $99 ,961 $89 , 454 $17,686 

1 Includes plates, sheets, bars, extrusions, forgings and unclassified semifabricated forms.
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aluminum since 1957, dropped to third cent less than in 1966, largely because 
with 10 percent of the total. Exports of | of drops in receipts of crude aluminum 
aluminum scrap increased 12 percent. and alloys from Canada, Cameroon, 
Japan received about one-third of the Japan, Norway, and France. 
total with shipments to West Germany Presidential Proclamation 3822 au- 

| and Italy accounting for most of the  thorizing reductions in tariffs in accord- 
remainder. ance with the Kennedy Round trade 

Total net imports of aluminum in all agreements was signed in December 
forms declined to less than half the 1967. The first stage of tariff reductions 
record high of 350,000 tons established applying to calendar year 1968 and _ be- 
in 1966. | | | coming effective January 1, 1968, in- 

The total quantity of crude and semi- cluded certain wrought and unwrought 
crude aluminum imported was 21 per- aluminum products. | 

Table 12.—U.S. imports for consumption of aluminum, by classes | 

oo | 1966 1967 
Class ee 

~ Short Value Short Value 
. | tons (thousands) tons - (thousands) 
meee 

Crude and semicrude: 
Metals and alloys, crude______.________________ r5§21,021 + $217,013 449,716 $194 ,995 
Circles and disks_____.____________._-__________ 12,724 8,071 6,196 4,019 
Plates, sheets, etc. n.e.c. ee e--_-__-. = 96 , 592 57,937 38 , 770 25,809 
Rods and bars______.__.__-_______-______.____. 14,707 10,844 13,375 10,415 

; Serap__..-2- ee 33 ,616 ~ 10,782 30, 489 10,040 | 

Total____. 22 eee 678 , 660 r 304,647 538 , 546 245,278 

Manufacturers: : 
Foil._-.___.._----.------------------ +--+ 2,968 4,505 1,939 3,587 
Folding rules__-________.._.-_ 22 Q) 1 €>) 1 
Leaf (5.5 by 5.5 inches)___.__.__-_-__-________e_- (2) 23 (2) 17 
Flakes and powders___________________________. 492 420 .496 388 
Wire____-____ eee 1,220 857 571 610 
Table, kitchen, and hospital utensils, ete_________ 2,699 5, 592 3,457 6,658 
Other manufactures_________________________._- G@) | 3,299 @) 2,777 

Total___._.--- 2-2 eee Q) 14,697 Q) 14,038 

Grand total__..__...-.--------2------------- 319,344 (1) 259,816 
eee 

¥ Revised. ; 
1 Quantity not recorded. 

. eee 2,855,500 leaves and 36,163,566 square inches of leaf; 1967, 1,542,500 leaves and 17,540,245 square 
ynches OI lear.
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| Table 13.—U.S. imports for consumption of aluminum, by classes and countries 

(Short tons) 

- 1966 1967 

Country Metal, and Plates, Metal, and Plates, 
alloys, sheets, | Scrap alloys, sheets, Scrap 
crude bars, ete.! crude bars, ete.! : ; 

a 
Australia__......_.-..-.------ 1,189 $3,058  ..-.---- --------- 1,466 _..-_---- 
Austria_.....2 2-2-2 Le ---- 2,206 _._....-- --------- 1,815 ___-.---- 
Belgium-Luxembourg.._...---.  -------- 46,795 __-..---. 34 17,381 LLL. 
Cameroon____.--.-----.-.---. 118,490 t276 ____ __-- re 

Canada_____-...-.-..-.-----. 386,355 8,364 21,628 356 , 209 6,474 29,164 

Denmark_.______.-..----.---- -------- --------- 469 ____.---- 8 _LiLui--| 

France____..-..-------------- 10,184 10,944 _-._----- 2,918 2,971 ___-.--.- 

Germany, West__-._...-----.-- 318 5,325 121 117 2,401 ____--.-- 

Greece______.__.__-.--------- 6,779 24 LL ee 11,942 100) ____-u 

Italy........-._-.------------ (2) 12,695 -_._----. 1. 9,458 ____.---- 

Japan__________-__...---.---- 14,758 19 ,933 978 1,876 5,090 __...---- 

Norway-...-.----------------- 78,721 2,019 __._----- 60,165 686 _ LLL. 

Spain... 22.22 eee eee) -------- 1,011 7 4,707 2,087  __...---- 

Sweden._.___..__--..--------- 1,000 415 186 __.------ 131 399 

Switzerland_....-.------------ 1,017 266 __-.----- ---- ---- 140 _____-_-- 
Taiwan___.___--._..--------- 220 461 __.---.-. --------- 88 ~~. --- 

United Kingdom-__._....._---- 1,956 4,720 5,526 5,207 1,168 378 

Yugoslavia__.......__-...---- -------- 5,809 __-_----. --------- 6,598 ____-_.-- 

Other_..____.-.-------------- 34 . 207 4,751 6,457 289 548 

Total__._..___.....-.-. "521,021 124,028 33 , 616 449 , 716 58 ,341 30,489 

Value, thousands.._.__-- * $217,013  * $76,852 $10,782 $194,995 $40,243 $10,040 

a  — 

| r Revised. . 7 
1 Includes circles, disks, bars, rods, plates, sheets, etc. 
2 Less than 4 unit. 

WORLD REVIEW : | 

Production of primary aluminum con- _ sidiary of Alcan Aluminium Limited, for 

tinued to increase at a rate of about 10 inventory control and a 5-week strike 

percent per year. The United States ac- at the Baie Comeau, Quebec, plant of 

counted for 42 percent of the 721,300 Canadian British Aluminium Company, 

ton increase in 1967; the estimated Ltd. (C.B.A.), which reduced produc- 

Soviet increase accounted for 12 per- tion to 85,700 tons. | 
cent, Canada 10 percent, Japan 7 per- Pilot plant research by Alcan at 

cent, and the new production from Arvida, Quebec, on the development of | 

Ghana, 6 percent. a process for direct reduction of alumi- | 

Estimated world consumption re- num from bauxite, was indefinitely post- 

mained at 8.3 million tons with Asia poned. During 10 years of research the 

showing a 25-percent increase and _ technical feasibility of the monochloride 

Europe, the Americas, and the Soviet process was demonstrated through the 

bloc a slight decrease. small-scale pilot plant stage. 

New primary aluminum reduction . y .. 

plants were scheduled in Argentina, . J amaica.—Amax Aluminum co. a. owe 

West Germany, Greece, Italy, Norway, ‘107 of American Meta imax, /n¢.; | 

Yugoslavia, Angola, Republic of South announced plans to eae @ plant mn 

Africa, United Arab Republic, India, the Kingston area to produce a ee 
Japan, Iran, Turkey, and New Zealand. building products as a joint venture wit 

Jamaican business interests. 

NORTH AMERICA Iceland.—Construction began on a 

Canada.—Production of 963,400 tons 33,0:00-short-ton-per-year alumi- 

represented 89 percent of the installed num smelter by Icelandic Aluminum Co., 

capacity of the two primary aluminum Ltd. (1 SAL), a wholly owned subsidiary 

producers. An increase of 8 percent over of Swiss Aluminum, Ltd. The plant, lo- 

1966 figures was achieved in the face of cated at Hafnarfj érdur in southwestern 

| voluntary cutbacks by Aluminum Com- Iceland, is scheduled to begin production 

pany of Canada, Ltd. (ALCAN), a sub- in mid-l 969 with capacity increases to
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Table 14.~—World production of aluminum by countries ! , 

(Short tons) 

eee 

Country 1963 1964 1965 1966 1967 P 
meee 

North America: 
. Canada___....---. 2 eee 719 ,390 842 ,640 F 830,505 Fr 890, 600 963 , 400 

Mexico..._.__-..- 2.2 lee 6,100 19 , 487 21,041 23 ,040 23,714 
. United States._.._...-.-......... 2,812,528 2,552,747 2,754,478 2,968,366 3,269,259 

South America: 
Brazil...........-.......----22-_- 19,412 29 , 366 t 33,518 er 42,000 e 40,000 
Surinam__.___.-- 222 - eee LLL Lee ™1,381 2 28 , 330 234,279 
Venezuela. ____-._- eee eee eee eee eee eee. 3,407 

Europe: 
Austria... ee 84,287 85,646 t 86,880 87,002 e 86,500 

' Czechoslovakia ¢. 22222 ee 65,000 65,000 68 ,000 68 ,000 72,000 
France___.._...--.---- oe eee 328 , 891 348 ,319 375 , 367 400,701 398 ,000 
Germany: 

Bast ¢..... 22 ee 50,000 50,000 55,000 55 ,000 55,000 | 
West_....-...2---- ee 230,142 242,418 258 , 407 268 , 839 278,770 

Greece. __ 2 eee eee eee r 40,000 79 ,000 
Hungary......-.-..--2....- --_- 61,174 62 ,693 64,043 66,685 © 67,000 
Italy... 100, 782 127 ,422 136 , 660 140,704 e 140,000 

. Netherlands_-__.......---------- 0 =e eee eee Lee 22,422 35,000 
Norway......_.._..-...-.2+...--... °248,400 287 , 724 303 , 804 r 356,809 399 ,211 
Poland ?__2. 2 eee 51,365 52,639 52,146 60 , 816 101 , 700 
Rumania___.....02..2-0 222 2-2-2 Leen eee 25,127 51,644 58,187 
Spain... 2.22 eee 50,142 . 54,723 57,217 r 66,914 e 77,600 
Sweden (includes alloys)_......-_____ T18,812 r 33,589 r 34,959 r 32,500 e 34,300 
Switzerland.........22...2-.._--- 66,260 70,805 74,020 r 75,756 79,697 
U.S.S.R.e_. 2... eee ea -a---- 840,000 | * 900,000 r 930,000 980,000 1,064,000 
United Kingdom.._...._..-._-____ 34,243 35,516 39 ,911 — 40,934 43 ,051 

Abrion oe mB Vi#- - -----------++------- 39 , 567 38 ,320 45 , 545. 46 ,321 49,134 
T1Ca;: 

Cameroon._...._....---..------- 58 ,327 56,777 55,652 ©§ * 53,681 53 ,253 
Ghana_....0 22.22.0228 eee ween enee Wee eee 43 , 752 

Asia: : 
China, mainland e¢___._____._______ 110,000 110,000 110 ,000 110,000 90 ,000 
India. _._...2.--.__ 2 eee 60 , 881 62 , 465 74,041 91,803 106 ,210 
Japan t_.......-..----.-.-.._..-. 246,854 292 ,950 323 , 972 371,778 421,123 
Taiwan... ...____... 22 _ ee 13,148 21,354 20,847 18 ,978 17,020 

Oceania: Australia_____.___.___._____- 46,214 88,194 96,744 ¥ 101,262 101 , 848 

Total §_.._____..___..-.-.._-_--- 75,861,919 6,530,794 *6,929,265 * 7,560,885 8,285,415 

LCL La narra a eT SSeS eS yA Sensi 

¢Estimate. » Preliminary. r Revised. . 
1 Compiled from data available May 1968. 
? Exports. . 
8 Includes secondary. 
4 Includes super-purity; 1963, 2,060; 1964, 2,136; 1965, 2,023; 1966, 2,278; and 1967, 3,057. 
5 Totals are of listed figures only; no undisclosed data included. 

66,000 tons by 1973. At full capacity the SOUTH AMERICA 

| plant will require 120,000 kilowatts of A . ; 
power to be obtained from a 210,000- rgentina.—Construction of a 44,000- 
kilowatt hydroelectric powerplant under ©M-Per-year aluminum reduction plant at 

| construction at Burfell on the Thjorsa Puerto Madryn and a 225,000-kilowatt 
| River. Total estimated cost of the power- hydroelectric powerplant about 300 miles 

plant and smelter at full capacity is the west near Esquel was recommended 
$100 million, part of which was financed 25 @ result of a feasibility study conducted 
by a World Bank loan of $18 million. for the Argentine Air Force. The plant 

would depend on foreign sources of 
Mexico.—Construction began to in- bauxite since Argentina has no known 

crease aluminum ingot capacity at the reserves. 
Veracruz plant of Aluminio Mexicano 
S. A. de C. V. to 33,000 tons by 1968 Brazil.—Construction began, with com- 
and to 44,000 tons by 1970 at an esti- pletion scheduled for mid-1970, on an 
mated cost of $20 million. The company aluminum mining, refining, and smelting 
is owned 35 percent by Aluminum Com- complex in  Pocos de Caldas, State of 
pany of America, 14 percent by Amer- Minas Gerais. The operating company, 
ican Foreign Power Co., and 51 percent Companhia Mineira de Aluminio 
by Mexican interests. (ALCOMINAS) owned by Aluminum
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Company of America, The Hanna Mining showed marked improvement. New pro- 
Company, and Brazilian interests, an- duction capacities in Greece and the 
nounced initial capacity at 27,500 tons Netherlands, a 67-percent production in- 
per year to be expanded if market condi- crease in Poland, and a 12-percent in- 
tions warrant. Large reserves of high- crease in Norway, were largely responsible 
grade bauxite, discovered by The Hanna for an overall primary production increase 
Mining Company geologists, occur within of about 9 percent. 
a 5-mile radius of the alumina refining - 
plant site. Capital requirement for the Belgium.—Reynolds International, Inc., 
complex is estimated at $55 million of became full owner of Aluminium—Europe, 
which $22 million was financed by a S. A., operator of an aluminum extrusion 
World Bank loan. and foil plant near Mons, by acquiring the 

Combined capacity of the two primary 0 percent interest held by Societé Générale 

aluminum producers was 45,700 short de Belgique. | 
_ tons at yearend. Negotiations were held between Kaiser 

; oe Aluminum & Chemical Corp. and the 

Surinam.—Production at the new Belgian government for the possible con- 
58,000-ton-per -year aluminum reduction struction of a 110,000-ton-per-year alumi- 
plant of Suriname Aluminum Co. (SUR- num reduction plant near Liége. Belgium 
ALCO) reached only about 65 percent of jis the only sizable European country 
capacity primarily because of a shortage without primary aluminum capacity. 
of water for the hydroelectric facility at 
Afobaka. | - France.—Production and consumption 

_ | of aluminum leveled off in 1967 after 

Venezuela—The —11,000-ton-per-year ;ecording a steady growth for 10 years, 

primary aluminum plant of Aluminio del quring which time production doubled. 
Caroni, S. A: (ALCASA), owned 50 per- A 27,500-ton-per-year secondary alumi- 

cent by Reynolds International, Inc., and yym smelter operated by Ste’ Affinerie de 

50 percent by the Venezuelan Govern- pyle de France (Affifrance), a subsidiary 

ment, was officially dedicated in October. of Péchiney, started production, increas- 
papacity wa be doubled ees eo wen ing the secondary aluminum production 

e installation o additional cells. . 
Alumina was imported from the United capacity of France by 90 percent. 

States and Jamaica. . Germany, West.—Following the United | 

- States and the U.S.S.R., West Germany 

| EUROPE became the world’s third largest consumer : 

Consumption of primary aluminum of aluminum. About 655,000 toms were 

dropped 3 percent from the record high consumed in 1966, derived from the fol- 

set in 1966. Only Austria and Italy lowing sources: Local primary, 265,000; 

Table 15.—Non-Communist Europe: Consumption of primary aluminum 

| (Thousand short tons) 
en 

| Country — 1963 1964 1965 * 1966 1987 
nn 

United Kingdom.-_.-...------------------- 351.1 401.4 400.6 407.1 397.3 

Germany, West-_--.----------------------- 334.4 390.2 400 .2 489.5 455.5 

France___._____.-.---.------.------------ 267.3 274.8 274.0 328.7 $24.0 

Italy_......-.---------------------------- 141.1 132.3 141.1 188.4 202.8 

Belgium-Luxembourg---------------------- 98.0 124.1 129 .0 168.1 144.3 

Switzerland__..........-------------------- (*) 56.2 68 .3 65.8 65.3 

Sweden___.___...-_..-------------------- 55.9 56.4 48 .7 65.7 51.1 

Austria. _._._._.--.---------------------- 46.0 50.7 53.1 48.6 66.7 

Spain__.._..-..-------------------------- 24.3 50.7 70.5 93.3 86.2 

Norway __..------------------------------ 23.7 40.8 33 .6 43.0 37.5 

Other countries ?_ -._---------------------- 46.8 50.9 58 .2 67.9 67.8 

Total__.....----------------------- 1,440.0 1,628.5 1,677.8 1,916.1 1,393.5 

a 
t Revised. 
1 Data not available. Estimate included in total. . 

2 Netherlands, Greece, Denmark, Portugal, Ireland, Finland, and Turkey. Includes Bureau of Mines esti- 

ee source: Organization for Economic Cooperation and Development (OECD).
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local secondary, 195,000; and primary Norway.—An agreement was reached 
imports, 195,000. , for the integration of the Government 

Kaiser Aluminum Kabel-Werk G. m. owned A/S Aardal Og Sunndal Verk 
b.H., a subsidiary of Kaiser Aluminum & (ASV), Norway’s largest primary alumi- 
Chemical Corp., negotiated for a plant num producer, with Aluminum Company 
site. at Voerde near Dinslaken on the of Canada, Ltd. (Alcan), a subsidiary 
Rhine for construction of a 65,000-ton- of Alcan Aluminium Ltd. The new 
per-year aluminum smelter. A joint ven- Alcan/ASV Company will have an annual 
ture formed by Metallgesellschaft A. G., capacity of about 265,000 tons when 

: Frankfort, and Schweizerische Aluminum expansions aré completed and will also 
A. G., Switzerland, announced plans for own the Nordisk Aluminium Industrl 
a comparable aluminum capacity in the fabricating plant near Oslo. 

same area. | | A/S Alnor Aluminum owned jointly by 
The VAW-Alcan aluminum fabricating Norsk Hydro-Elektrisk, A/S and Harvey 

plant at Nort, near Neuss, a joint venture Aluminum, Inc., started production at its 
of Vereinigte Aluminium Werke A. G. 88,000-ton-per-year aluminum reduction 

(VAW) and Alcan Aluminium Limited plant at Haavik on the island of Karmoy. 
began production. The plant’s hot and An integrated 66,000-ton-per-year fabrica- 

cold mills. with an annual capacity of tion plant was scheduled for completion 
200,000 tons is expected to increase the in early 1968. | 

country’s fabricating capacity by about Construction was started on a 33,000- 

50 percent when full production is at-  ton-per-year aluminum reduction plant 

tained in 1968. | by Alcoa and Elektrokemish, A/S (Elken) 
Greece.—The 80,000-ton-per-year alu- at Lista. Startup is scheduled for early 

minum reduction plant of Aluminium de 1970 with expansions to 110,000 tons 
Gréce, S. A., reached full capacity in Planned when power is available. 
1967. Plans were announced for construc- . . 

| tion of a second unit in the same area at Poland.—The new Konin Aluminum 
| Distomon on the Gulf of Corinth which Works in the Posaan district reached full 

| will double annual capacities to 400,000 Capacity of 52,900 tons per year. The 
tons of alumina and 160.000 tons of Older plant at Skawina also operated at 
aluminum. | ° capacity and will be expanded to 66,000 

| . . tons per year. 
ltaly.—Aluminio Sarda, a consortium of Construction of an alumina-from-clay 

Italian and Belgian companies, announced plant near Kielce was announced. Al- 

that its plans for a 110,000-ton-p er-year though Poland is now totally reliant on 
aluminum reduction plant on the island bauxite imports, large clay deposits 

of Sardinia had reached an advanced containing over 25 percent alumina form 
foe, the plant is 1970 re scheduled the overburden of brown coal deposits 
or completion in . roduction in : . : sos 

1967 of | 140,000 tons represented near being exploited by strip mining. 

capacity. Rumania.—Primary aluminum annual 

Netherlands.—The capacity of the 35,- capacity at the Slatina reduction plant 

000-ton-per-year aluminum _ reduction was expanded to 82,500 tons and con- 

plant at Delfzijl, which went into opera- struction was started to further expand to 

tion as this country’s first primary alumi- 120,000 tons by 1969. Expansion of the 

num plant in mid-1966, will be increased associated alumina works to 200,000 tons 

to 80,000 tons per year. The plant used will be completed in 1968. Anode plant 

natural gas for fuel and is operated by capacity was 24,000 tons per year, suf- 

Aluminium Delfzij] N. V. (ALDEL), a _ ficient to cover the requirements of the 

joint venture of the Swiss company, full expansion. | 

Schweizerische Aluminium A. G. (AI- Spain.—The four primary aluminum 

lusuisse) and the Dutch enterprises, N. reduction plants (two Government-con- 

V. Billiton Maatschappij and Royal trolled and two privately owned) ex- 

Netherlands Blast Furnaces & Steel Works panded annual capacity to 96,000 tons 

(Hoogovens). The alumina is supplied at yearend with additional expansions 

by Suriname Aluminum Co. (SURALCO), planned to 142,000 by 1970. Consump- 

a subsidiary of Aluminum Company of _ tion, however, was equal to production 
America. in 1967 and planned expansions are 

s



| ALUMINUM 181 

not expected to make Spain a net ex- at the Edea plant of Compagnie Came- 
porter. | rounaise de lAluminium (ALUCAM), 

- Sweden.—Svenska Metallverken and its Areca s Bist jauminum reduction facnty, 
subsidiary Svenska Aluminiumkompaniet gam on the Sana a "River whi 7 when 
(Sako) increased productive capacity for completed in O71 is expected to make 

ootliae anil at Finer inereeed en whe available sufficient hydroelectric power to 

capacity from 39,000 to 78,000 tons and wn full capacity of 66,000 tons per 
the reduction plant at Sundsvall, Sweden’s y An aluminum rolling mill to produce 

38 00 nae, -y erecer 2 yin 19 53. a roofing and semi-finished corrugated sheet- 
, : . ing was dedicated at a site adjacent to 

United Kingdom.—The Foyers Works the ALUCAM plant. 
of British Aluminium Co., Ltd. (BACO), Ghana.—Africa’s second primary alu- 
producer of super pure (99.99 percent) minum producer, Volta Aluminum Co. 
aluminum ceased operations in 1967. Ltd. (VAICO), made its first shipment 

Negotiations were underway through- in March and reached full capacity of 
out the last half of 1967 among Govern- 115,000 tons per year by yearend. The 
ment officials and representatives of Alcan, $122 million facility is owned 90 percent 

BACO and Rio Tinto-Zinc Corp., Ltd. by Kaiser and 10 percent by Reynolds. 
(RTZ), for competitive bids on the con- Libya.—Al Int tional. j - int 
struction of two. 120,000-ton-per-year OYA EeNCOR enbernanional, im a jom 

. . : oe . venture with Libyan investors, formed 
primary aluminum reduction plants in Aluminium Co. of Libya. Ltd ( Alcolib) 
the British Isles—one to be in production to. fabricate al yas ™ d " d 
by 1970 and the other by 1974. Cost Uminum Windows, Coors, 

7 shopfronts, etc., for Libya’s construction 
studies were conducted on nuclear versus ket 
coal-fired powerplants as a source of market. . 
electricity. Mozambique.—A group of industrialists 

| applied for a license to establish a com- 
U.S.S.R.—Estimated annual production plex for the production of caustic soda, 

of aluminum was revised downward by alumina, and aluminum to use _ bauxite 
200,000 tons to 480,000 tons for the past from Malawi and from local deposits. . 
4 years to eliminate secondary production South Africa Republic of—It was 

and to report estimated primary produc- announced that Richards Bay about 100 
tion only—-about 1 million tons in 1967. miles north of Durban in Zululand, was 
As the world’s second largest primary selected as the site for a 55,000 tons per 

aluminum producer, the U.S.S.R. exported lumi ducti i 
about 325,000 tons; imports were year aluminum reduction plant to startup 
negligible ? , in 1970. The $56 million joint venture of 

. - the Industrial Development Corp. (IDC) 

Yugoslavia.—Announcement was made of South Africa and Allusuisse will re- | 
of the formation of a bauxite-aluminum- portedly use bauxite from Malawi. Con- 
power complex near Tituyrad in Monte-  stuction was scheduled to begin in May 
negro, to be financed by Yugoslav In- 1968. 
vestment Bank funds. Primary aluminum United Arab Republic.—Agreement was 
capacity is planned for 55,000 tons per  yeached for Poland to assist in the con- 
year with startup scheduled for 1971. struction of a $35 million, 40,000-ton- 

per-year-capacity aluminum plant at Suez 
AFRICA to process alumina from India. Comple- 

Angola.—Aluminio Portugues (SARL) tion was scheduled ome with that 
secured the necessary financing to com- s ° 
plete the company’s aluminum reduction ASIA 
plant at Dondo with Péchiney participa- . 
tion. Startup is scheduled for 1970 with India.—The Government-owned Bharat 
initial annual capacity of 27,500 tons Aluminium Co., Ltd., announced plans to 
which will later be doubled. proceed with the Korba project which 

includes a 220,000-ton-per-year alumina 
Cameroon.—A water shortage again plant to be built with Hungarian as- 

curtailed production of primary aluminum sistance, and a 110,000-ton aluminum
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reduction plant and allied manufacturing © Tomakomai, Hokkaido, scheduled to be in 
facility to be constructed with Soviet as- production by 1971. The new plant will 
sistance. An agreement was also concluded increase the annual aluminum capacity 
with Vereinigte Aluminium-Werke, A. G. of the company to about 300,000 tons 
(VAW), for technical assistance in estab- by 1972. _ . —_ 
lishing a 27,500-ton-per-year aluminum The 19,000-ton-per-year aluminum re- 
reduction plant at Koyna, Maharashtra. duction plant of Sumitomo Chemical Co. 
Both plants were scheduled to be in pro- Ltd. began operation in June. Expansions 
duction by 1971. are underway to increase capacity to 

Action was taken by the Indian Alumin- 75,000 tons per year, which when com- 
ium Co. to establish an integrated bauxite pleted by 1971 will increase the com- 
mining-alumina refining-aluminum reduc- pany’s total capacity to 163,500 tons. 

. tion plant in Mysore State to begin pro- The aluminum melting and _ casting 
duction in 1970 with initial annual capac- facility (hot mill) of Sky Aluminium Co. 
ity of 33,000 tons of primary aluminum. Ltd. was commissioned in April.. The 

Hindustan Aluminium Corp. Ltd.,  148-inch mill is the largest of its kind in 
raised annual capacity at its aluminum Japan. . | — 
reduction plant at Mettur, Madras, to Taiwan.—The Taiwan Aluminum 

14,000 tons — and announced plans to Corp., the only producer of aluminum in 
double capacity to 28,000 tons by late ‘Taiwan, began installation of equipment 
1968. . | an to increase annual capacity from 22,000 

Total expansions and new construction to 35,000 tons. The expansion is scheduled 
announced in 1967 will increase primary for completion in 1968. 
aluminum annual capacity in India to . | a, 
365,000 tons by 1971. Turkey.—An agreement was signed be- 

. en tween Turkey and the Soviet Union for 
Iran.—Negotiations for construction of construction of a $110 million aluminum 

a 39,000-ton-per-year aluminum reduction reduction plant at Seydisehir, about 180 
plant to be located in the western part miles south of Ankara. Scheduled for 
of Iran were completed. The $44.5 million startup in 1972, the plant will have an 
plant, scheduled for production by 1971, annual capacity of 66,000 tons. | 
will be operated by Iran Aluminum Co. | 
(IRALCO), owned 65 percent by Iran, _ OCEANIA | 
10 percent by Pakistan, and 25 percent Australia——Comalco Aluminum, Ltd. 
by Reynolds Metals Co. (capacity 72,000 tons per year); Alcoa of 

| Japan.—Japan became the world’s Australia, Pty. Ltd. (capacity 45,000 tons 
fourth largest producer of primary alumi- © Pet year), and, Alcan Australia, Ltd., with 

num and advanced to third place in world 2 40,000 ton per year aluminum reduc- 
consumption, producing and consuming tion plant under construction at Kurri 

421,000 and 562,000 tons, respectively. Kurni, near Sydney, formed _the Alumi- 
The aluminum shortage predicted UM _ Association of Australia and an 

early in the year failed to materialize and ‘“/uminum Development Council for mar- 
a surplus was reported by mid year, ket development _and sales promotion, 
caused by an increase in net imports of compilation of statistics, and the establish- 

primary aluminum from 28,900 tons in ment of industrial standards. 
1966 to 132,800 in 1967. New Zealand.—Negotiations reached an 

The fifth primary aluminum production advanced stage among two Japanese alumi- 
company in Japan, The Mitsui Aluminum num producers, Sumitomo Chemical Co. 
Industry Co., composed of six Mitsui Ltd. and Shoua Electro-Chemical Industry 
Group companies, was organized. A 33,- Co. Ltd., and Comalco Industries, Pty., 
000-ton-per-year aluminum reduction plant Ltd. (50-percent owned by Kaiser) for 
on the island of Kyushu is scheduled for construction of a  100,000-ton-per-year 
completion in late 1969 with expansion aluminum reduction plant at Bluff, South 
to 66,000 tons by 1972. Alumina will be Island, to utilize alumina from Gladstone, 
imported from Australia. Australia. Electric power will be available 

Japan Light Metals Co. Ltd. (50-per- from Manapouri hydroelectric project at 
cent owned by Alcan) announced plans an estimated cost of 0.2 cent per kilowatt- 
for construction of a new 55,000-ton-per- hour, reportedly the lowest rate in the 
year aluminum reduction plant at world.
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| TECHNOLOGY | 

‘Direct operating costs and electric the aluminum industry toward the use of 

energy consumption at the Intalco computers and automatic ‘devices to meas- 

Aluminum Corp., 152,000-ton-per-year ure and control the production process 

alumina reduction plant at Bellingham, and achieve maximum current efficiencies 

| Wash., which began operation in 1966, consistent with economic considerations.® 

reportedly were the lowest in the in- The addition of lithium salts to the 

dustry. Utilization of large reduction alumina reduction cell electrolyte was 

cells (15 feet wide, 25 feet long, and 4 found to increase aluminum output by 10 

feet deep) and high current densities to 12 percent, with simultaneous reduc- 

(120,000 amperes) reportedly resulted in’ tion in power, anode carbon, and electro- 

lower heat losses and electric energy con-- lyte consumption.” Extensive use of lith- 

sumption. Additional efficiency was ium in commercial operations may be 

achieved through extensive use of mechani- achieved in the future if an assured sup- 

zation in feeding alumina and fluoride ply can be developed and the initial cost 

compounds to the cells, removal of molten of the lithium can be reduced. Develop- 
aluminum from the cell, and in mixing’ ment of suitable methods to recover lith- 
electrode ingredients to achieve optimum ;... from used pot linings and plant 

and uniform properties. : . | g 

Fluorine-containing vapors, other gases, fumes also would improve the _ECOnOmHES . 

and small particles of alumina .and other of its use in aluminum production. 

materials that emanate from the reduction Although aluminum was first prepared 

cells during operation are removed from by electrolysis of aluminum chloride in a 

the air at the Intalco plant by a system of sodium chloride electrolyte in 1854, the 

fiber-glass-reinforced plastic scrubbers in- literature subsequent to the introduction 

stalled in the roof of the potrooms. Al- of the Hall-Heroult process which has 
though the $9 million cost of the system een used commercially since 1896, shows 

reportedly was somewhat higher than for little published data on chloride processes. 
other systems used in the industry, the Thi hlorid 1 d we 

firm expected to achieve savings in oper- 1s chloride electro eposition PFOCESS 
ating and maintenance costs using the carries a potential economic advantage 

plastic scrubbers. Each of the 120 plastic Over the commercial Hall-Heroult method, 

scrubbers in use at the plant weigh 18,000 because nonconsumable anodes may be 

pounds and employ 80 horizontal water used with a significant saving in cost and 

. sprays. The system uses more than 3 mil- because its lower temperatures are more 

lion gallons of water per day.° economical to maintain. Research resulted 

_Aluminum metal is produced commer- in the establishment of conditions for 

cially in up to 200 individual red uction small-scale deposition of aluminum from 
cells, electrically connected in series to . . . 

| . . a molten chloride bath in two different 
make up the potline. The rate at which i . . 

aluminum is produced in each of the cells cell designs and systems, one using a solid 
is proportional to the product of the total tanlum diboride cathode. It was con- 

line current and the current efficiency pre- =§=£——————— | | 

vailing in the cell. Hence, changes in the 4 Chemical Engineering. New Techniques in 

operating conditions in an individual cell Auminum ron V. 74, No. 12, June 5, 

affect the rate of production in all of the Modern Metals. France’s Pechiney “Invades” 

cells in the line. The factors affecting the OS. en a Oke a ee ee. Business. V. 22, No. 

operating of the cell such as the chemical ’3 Steel. Intaleo Puts Lid on Air Pollution. V. 

composition and electrical properties of ats Set oe nara. Prospects for 

the cell bath, the bath temperature, the Automation of the Aluminum Reduction Proc- 

distance between the electrodes in the cell, $35. a1. Metals, v. 8, No. 3, March 1966, pp. 

and the effects of these factors on the effi- McMahon, T. K., and G. P. Dirth. Computer 

ciency of the production process have been Control or ae Reduction Cells. Z- Metals, 

investigated for many years. A series of McMinn, C. J. Status of Gas Analysis Control 

reports presented at the 1966 annual cA Reduction Cells, J. Metals, v. 18, 

meeting of American Institute of Mining, 7 Lewis, R. A. Aluminum Reduction: Evalu- 

Metallurgical, and. Petroleum Engineers ting £ Ferent sf Modiiel al Beth in 10 
(AIME) reflected the increasing trend in No. 5, May 1967, pp. 30-36.



184 MINERALS YEARBOOK, 1967 

cluded that the results were favorable better surface finish. Undersurface defects 
enough to warrant further research in from trapped air bubbles are said to be 
cells of increased capacity.’ virtually eliminated. __ 

During 1967 interest continued in di- The claimed improvements _ result 
rect reduction processes for aluminum. largely from use of a double-plunger sys- 
However, research was abruptly termi- tem in which the second plunger is 
nated on the Alcan Aluminum, Ltd., sub- smaller in radius and is a concentric part 
halide process which had excited the most of the first plunger. The second plunger 
interest and about which the most infor- forces more molten metal into the die 
mation had been released. Technical rea- cavity at just the proper moment of solidi- 
sons for the decision were not given but it fication, filling the voids and eliminating 
was known that severe temperature con- air bubbles. Other modifications include 
ditions, problems of handling the hot lower velocity of injection of the molten 
metal, and the corrosive nature of the metal into the die, use of a wider gate on 
gases made it difficult to scale up the the die, and better cooling of the die.” 
process from laboratory to semiworks.? By |= = Development of the Acurad die casting 
postponing revamping the 8,000-ton-per- equipment was likely to advance the use 
year experimental plant indefinitely the of aluminum engine blocks. Studies were 
company stated that total research-and- conducted to eliminate the need for cast 
development expenditures were reduced iron sleeves in the cylinder bores of an 
by 15 to 20 percent, or by approximately aluminum engine block to make it eco- | 

| $2 to $3 million.’° nomically competitive with the cast iron 
Reynolds Metals Co. has a direct-reduc- _ block. It appeared that an aluminum alloy 

tion pilot plant in operation at Richmond, containing 14 to 19 percent silicon would 
Va. The Reynolds process reportedly uses be used and a method called silicon-lap 
a raw material which is half alumina and finishing was developed, whereby a con- 
half low-grade bauxite or clay. It is a trolled amount of softer aluminum alloy 
single-step electrolytic process that elimi- components is removed leaving the harder 
nates the alumina stage in the present silicon particles slightly raised on the bore | 
bauxite-alumina-metal process. It pro- surface. This preconditions the surface of 
duces aluminum of less purity than the the bore so that wear is minimized when 
present process. However, plant equip- starting the engine in cold weather.’ 
ment investment is considerably reduced. Master alloys or hardeners have been 
The company predicted that in 10 years used in the aluminum industry for many 
it could be producing 20 percent of its years. Such alloys, which combine alumi- 
aluminum by this process." num with such metals as titanium, zir- 

High-purity aluminum (99.99 percent conium, manganese, and chromium, pro- 
Al) was produced for many years by re- =§=£—————_— 

fining commercial purity aluminum in the giectrodeposition of Aluminum. From Pasek 
Hoopes cell. Since 1960 lower cost pre- Salt Electrolytes Containing Aluminum Chlo- 
cipitation-crystallization methods have ride. BuMines Rept. ef Inv. 6785, 1966, 13 Dp. 

been developed. One of the most recently y, 101, No. 12, Sept. 16, 1967, pp. 89-91, 94, 96. 
developed methods includes treatment of 10 Chemical Week. Aluminum by Direct Re- 
the molten aluminum with boron to pre- gn a0, bee es Bhelved. V. 101, No. 14, : 
cipitate high melting point impurities. Work cited in footnote 9 z is P 

After separation the liquid phase is par- gig. ‘Northwest Production. V. 24 Nos. 9-10, 
tially crystallized, the crystals separated October 1966, pp. 6-8. ; 
and partially remelted. The unremelted 4,481) Birept Jounal. Alean fyumnum Delays 
crystals, which are the high-purity metal, 22, 1967, p. 10. 

hen recovered.” 12 Russell, Allen S., Stanley C. Jacobs, Noel 
are then re : Jarrett, and Bernard M. Starner. A New Proc- 

A new die casting process, Acurad, de- ess To Produce High-Purity Aluminum. Trans. 
veloped by General Motors Corp., was 1O87 pp 1680-1 gafetallurgy), No. 10, October 
reported as likely to increase the use of 13 Light Metal Age. New _Low__ Pressure 
aluminum in the automobile industry as oa ae yet Aluminum. V. 24, Nos. 

well as in other consuming industries. Parker, Bill. Aluminum Use Given Sizeable 
This process results in castings 3 to 5 per- Matal’ Mocks, ee, Ne is, Aue 1966, 
cent denser than those from conventional pp. 2, 15. 

methods, and which are more uniform cri, BW, Alumina Rage, Tepe 
and dimensionally accurate and have a_ No. 5, Feb. 2, 1967, pp. 70-71.
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vide a convenient and efficient means for adding them to the product have made an 
introducing and dispersing alloying in- important contribution to the versatility 

gredients into the molten metal in the of aluminum. Methods of producing mas- 

furnace. The result is an aluminum alloy ter alloys, new developments, and the 

with greater castability, better physical future of the industry were discussed.** 

properties, and improved electrical con- §——————— 
ivity. ish- 1 15 Hoff, J. C. Master Alloys Aid Aluminum 

ductivity The development of high purity Industry Growth. J. Metals, v. 18, No. 12, 
master alloys and effective methods of December 1966, pp. 1275-1277, 1285.





Antimot 

OO By Donald E. Moulds! — 

In 1967, for the first time since 1964, _ livered 62 tons of surplus Government 

: activity in the antimony industry was be- stocks of antimony, compared with the 66 

low that of the previous year. The 12-per- tons sold and 58 tons delivered in 1966. 

cent decrease in consumption of primary After June 1, 1966, sales were off-the-shelf 

antimony was reflected in a 14-percent de- with a minimum acceptable order of 5 

crease in output of primary antimony and short tons of metal, 500 short-ton units of 

a reduction in imports of ore, metal, and antimony as liquated antimony, or 2,500 

oxide. Output of byproduct antimony was  short-ton units of antimony in ore. Sale 

adversely affected by the strike shutdown price was based on the American Metal 

of lead smelters and refineries operated by Market quotation, f.o.b. storagé locations. 

American Smelting and Refining Company Of the initial disposal authorization of 

and International Smelting & Refining 5,000 tons, 2,623 tons remained for sale at 

Co. Secondary production also continued yearend. Total government inventory at 

the downward trend from the 1965. record the close of the year was 49,371 tons, of 
level. | .. _ which 23,871 tons was surplus. In addition 

The price of imported chemical-grade to the antimony inventory, the stockpile 

ore increased approximately 50 cents per contained 10,500 tons of surplus antimonial 

unit in the second and third quarters of | lead, about 9,000 tons of which was avail- 

the year owing to uncertainties of de- able for disposal at the close of 1967. 

liveries from mainland China and military Effective September 12, 1967, the Gov- 
requirements. The market eased in the ernment participation in the allowable costs 

fourth quarter with a resulting yearend of exploring for antimony was increased 

price appoximately 30 cents per unit from 50 percent to 75 percent, under the 

above the January quotation. program administered by the Office of 

Legislation and Government Programs.— Miners. Expr arene th oe ofogical Survey, 
Under authorization of Public Law 88-615 partment oF the interior. 

enacted in 1964, the General Services Ad- 7 __ Commodit ‘alist. Division of .Miiieral 

ministration disposed of 60 tons and de- _ Studies. OST SPECIANST:  Mivieron “° mere 

/ Table 1.—Salient antimony statistics . 

(Short tons) . 

1963 1964 1965 1966  : 1967 
aN 

United States: | 
Production: 

Primary: 
: 

Mine___________------------------ 645 632 845 927 892 

Smelter !_______.___--------------- 12,117 13,358 12 ,389 14,539 12 , 466 

Secondary____._._._-------------------- 20,803 22,339 24,321 24,258 23 , 664 

Exports of ore, metal and alloys_.------------ 143 807 14 29 82 

Imports, general (antimony content)_-._..-.-- _ 17,781 16,718 14,879 19,712 17,419 

Consumption.__.._...._------------------- 216,582 15,839 16,919 19,681 17,350 

Price: New York, average cents per pound...-. 34.75 42 .22 45.75 45.75 45.75 

World: Production__._.._....-...--------------- 63,882 70,816 70,541 68 ,513 64 , 402 

i 

1 Includes primary content of antimonial lead produced at primary lead smelters. 
2 Includes primary content of antimonial lead produced at primary lead smelters and antimony content of 

imported alloys (not available after 1963). - 

187
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DOMESTIC PRODUCTION 

MINE PRODUCTION electrolytic plant produced antimony 
: | metal. American Smelting and Refining 

Antimony produced as identified anti- _ Company, Harshaw Chemical Co., McGean 
mony ore and concentrates at domestic Chemical Co., M & T Chemicals, Inc., and 
mines declined 4 percent to 892 tons. Lead- National Lead Co. produced antimony 

| silver ores of the Coeur d’Alene district of oxide. Foote Mineral Co., Hummel Chemi- 
Idaho accounted for 823 tons, slightly. ¢a] Co., and McGean Chemical Co. proc- 
below the 834 tons registered in 1966, essed ore for consumption as a sulfide. | 
reflecting the strike-curtailed mining American Smelting and Refining Company 
operations in the district. The antimony was the major producer of byproduct anti- 
concentrates from Sunshine Mining Co., mony. a | 
Hecla Mining Co., and Silver Dollar Min- | 
ing Co. were processed into cathode metal, Secondary.—The processing of lead 

| 96 percent antimony, at the Sunshine scrap at primary lead plants was sharply 
Mining Co. electrolytic plant. reduced owing to the strike during the 

Antimony concentrates containing about second half of the year. Secondary anti- 
- 10 tons of antimony were produced at the mony recovery decreased from 286 tons in 

Stampede mine in Alaska. Antimony con- 1966 to 185 tons in 1967. Secondary lead 
centrates produced in 1966-67 at the plants maintained about the same level of 
Stibnite mine in Sanders County, Mont., lead output, but antimony recovery de- 
and milled in the Raven flotation mill creased about 300 tons to 22,900 tons. were shipped to the Laredo smelter. Manufacturers and foundries recovered 840 
Approximately 53 tons of antimony, con- tons of antimony while reprocessing manu- 
tained in concentrates and selected ore, facturing scrap, compared with 1,070 tons 
was shipped from mines in Nevada to the in 1966. Sources of old scrap, which con- Laredo, Tex., smelter, tributed 89 percent of the secondary anti- 

Antimony Refining Company was re- mony, consisted of the following: Batteries, 
portedly constructing a 25-ton-per-day 66 percent; type metal, 22 percent; babbitt, 
pilot oxidizing plant at Panaca, Nev., to 9 percent; and miscellaneous articles, 7 
process ores from Nevada, Utah, and percent. Scrapped batteries continued to be 
Mexico. an increasingly large source of secondary 

lead and antimony. New scrap consisting 
SMELTER PRODUCTION of residues and drosses from manufacturing 

and casting, amounted to 2,600 tons, or 11 
Primary.—The production of antimony percent of the total. Because the antimony 

in metal, oxide, and other products totaled recovered at secondary lead plants is nor- | 
12,500 tons, a decrease of approximately mally insufficient to meet the commercial 
2,000 tons compared with the 1966 total. specifications of antimonial lead _ alloys, Foreign antimony ore and concentrates or 3,350 tons of primary antimony was re- 
byproduct antimony from foreign lead ores quired to supplement the secondary anti- supplied 84 percent of the material for mony during 1967, compared with 3,830 smelter production. Domestic sources sup- tons in 1966. 
ae percent, 7 percent from mine ore Table 2.—Antimony mine production and 

an percent as a byproduct of domestic shipments in the United States lead ores. Byproduct antimony recovered (Short tons) 
at primary lead refineries was mainly con- 
sumed at the refinery in manufacturing Antimony Antimony 
antimonial lead. A small amount was pro- concentrate 
cessed to oxide or recycled in residues. Year Ant Oro 
Smelter output of primary products, in Quantity mony duced Shipped 
ratios essentially the same as those of 1966, percent 
was divided as follows: Metal, 32 percent; §£——-H—————____"_""__ 
oxide, 53 percent; antimonial lead, 12 per- 1368. ---------- 3, 540 18.2 645 503 
cent; and sulfide and residues, 3 percent. 1965.._______._ 4/711 1719 845 848 The National Lead Co. smelter at 1966.--........ 5/582 16.6 927 930 
Laredo, Tex., and the Sunshine Mining Co. 1967-----_.-... 5,402 16.5 892 828 eee



Table 3.—Primary antimony produced in the United States 

(Short tons, antimony content) | 

: Class of material produced 

Year By- 

Metal Oxide Sulfide Resi- product Total 
dues antimonial 

lead 

1963____...- eee ___------ 4,160 5,983 76 892 =1,506 12,117 
1964_____..___-..---- 2 eee e----- =, 418 6,748 53 447 1,692 18,358 
1965______._-_ ~~ eee eee -- «6044, 216 6,485 94 205 1,389 12,389 
1966._...._--_---__- eee. «=4, 567 7,794 126 219 1,833 14,539 
1967__ eee eee eee ---- 4,002 6,612 71 249 1,532 12 ,466 

Table 4.—Secondary antimony produced in the United States, by kind of 
scrap and form of recovery | 

(Short tons, antimony content) 

Kind of scrap: 1966 __ 1967 Form of recovery | 1966 — 1967 

New scrap: . 7 
Lead-base____..------------- 2,786 2,516 In antimonial lead !1_._... 16,895 16,783 
Tin-base_ oo ee 80 91 In other lead alloys......_ 7,340 | 6,865 

Total.._____._._..--__---- 2,866 2,607 In tin-base alloys._...--_- 23 . 16 

- Total__._._....... 24,258 28,664 
Old scrap: Value (millions)_.._ $22.2 $21.7 

Lead-base._._...__..-.--.--- 21,361 21,0381 . 
Tin-base_--.__..._---.---_--- 31 26 

Total..---._.__-----.-.... 21,392 21,057 

Grand tota]..._............ 24,258 28,664 

1 Includes 286 tons of antimony recovered in antimonial lead from secondary sources at primary plan ts 
in 1966 and 185 tons in 1967. a 

. Table 5.—Byproduct antimonial lead produced at primary lead 
refineries in the United States | : 

(Short tons) 

a 

. Antimony content 

Year Gross From From From Total 
weight domestic foreign scrap ——-——-————— 

ores ! ores 2 Quantity Percent 

i 

1968__.__.____-_-_-_-------- eee ------------ 18,818 836 670 3884 1,890 10.0 
1964____.____________- eee -------- «24,0238 997 695 303 1,995 8.3 

1965__.____________-_-------- ee eee -------- «= 27, 895 998 391 595 1,984 7.1 

1966_______________-_- eee ---------- 24,059 1,417 416 286 2,119 8.8 

1967_____________--_----- awe ----+--------- 18,608 983 549 185 1,717 9.2 

a 

1 Includes primary residues and a small quantity of antimony ore. 
2 Includes foreign base bullion and small quantities of foreign antimony ore. 

CONSUMPTION AND USES 

Industrial requirements for antimony in mony comprised 17,350 tons, 42 percent of 

various end products were derived from the total, and secondary antimony, 23,660 

both primary and secondary sources. Total tons. Secondary antimony was essentially 

consumption decreased from 43,950 tonsin all consumed in manufacture of antimonial 

1966 to 41,010 tons in 1967. Primary anti- lead and other hard-lead alloys. GConsump-
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tion of secondary lead was not reported consumption continued to decline. Other 

to the Bureau of Mines and industrial uses of antimony, mainly as chemical com- 
consumption by products is therefore con- © pounds, ranged from fur processing to 
fined to primary antimony. oe opacifying agents. Two compounds, anti- 

Consumption of primary antimony de- mony trichloride, with a wide range of 
creased 12 percent compared with the applications, and sodium antimonate, pre- 
record use attained in 1966. Antimony dominantly an opacifying agent in enamels 
metal requirements continued the down- |. and glass, made up 75 percent of the 1,007 
ward trend of. recent years, especially in tons consumed in other nonmetal products 
the manufacture of antimonial lead, owing The major decrease in 1967 was for sodium 
to the increased availability of secondary antimonate with requirements approximat- 
antimony and, more importantly, the con- ing one-third of the 1966 consumption. 
tinued reduction in the antimony content The 1967 consumption data indicate a 
of antimonial lead used for battery plates. return to the normal level that existed 
Decreasing requirements for primary anti- prior to the sharp increase in industrial 
mony in bearing metal and type metal was __ activity in 1966. The growth potential for 
again evident. A major increase for am- primary antimony is indicated to be in the 
munition reflected rising military require- area of nonmetal products, although ob- 
ments. Sheet and pipe requirements con-  scured by the current influence of military 
tinued to rise and antimony used in solder needs and other compensating trends. A 
was substantially above that used in 1966. decreasing demand for primary antimony 

The use of antimony in nonmetal prod- for metal products is indicated by the 
ucts, primarly as antimony oxide, repre- trend toward the lower antimony content 
sents 57 percent of the primary antimony _ of alloys and the reduced requirements for 
consumed. The major use was in fire re- type metal, bearing metal, and collapsible 
tardant compounds for textiles and plas- tubes because of new techniques and mate- 
tics. To a large degree, the increase in re- rials. The supply of primary.and secondary 
cent years reflects major military require- antimony appears adequate to support the 
ments but, also, an increasing public de- recent consumption level and _ indicate 
mand for fireproofed materials. Pigment growth potential. 

5 | 

_. Table 6.—Industrial consumption of primary antimony in the United States | 

os . ' (Short tons, antimony content) | 
eee 

. . Class of material consumed 

Year . Ore Byproduct 
and con- Metal Oxide Sulfide Resi- antimonial Total 
centrate dues lead 

1963}... 2 eee.) 266 7,124 7,173 71 392 1,506 16 , 5382 
1964_______-_-_ 2 eet.) 252 6,050 7,325 73 447 1,692 15 , 839 
1965___.______-- 2 eee ______. = 404 6,992 7,847 81 206 1,389 16 ,919 
1966_____-__._-- eee __:____ «6.450 6,269 10,829 81 219 1,833 19 ,681 
1967__.__-__-.--- eee _______ «6812 5, 666 9,514 T7 249 1,532 17,350 

1 Includes antimony content of imported alloys (not available after 1963),
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Table 7.—Industrial consumption of primary antimony in the United States, 
by class of material produced 

. (Short tons, antimony content) | 

Product 1968 1964 1965 1966 1967 
a 

Metal products: | . 
Ammunition____.-.------------------------ WwW 15 36 154. 209 

Antimonial lead_________.____--.--__------- 16,462 5,952 6 , 382 6,285 5, a39 

Bearing metal and bearings______-_--_------- 992 804 821 731 653 

Cable covering._________.-_-_------4------- 101 49 68 164 141 

Castings__..._._-----_--------------------- 49 50 76 62 be. 

Collapsible tubes and foil______-------------- 12 53 49 44 31 

Sheet and pipe.__.__.___.---.---_---------- 81 99 104 107 118 

Solder__....._.-___.-_-------.-------------- 188 149 244 155 184 

Type metal_______---__-------------------- 1 652 513 642 515 382 

Other________.__----___--------------+----- 199 167 ' 214 219 22 

Total.______________-----__--__--_------- 18,796 7,851 8,636 8,436 7,534 

Nonmetal products: | 

Ammunition primers.._...------------------ ‘15~—~«” 17 16 27 30 
Fireworks_.__._..._----------------------- 36 47 A6 50 43 
Flameproofing chemicals and compounds. - - -_ - 1,601 1,626 1,971 3,188 3,454 
Ceramics and glass_.-___.__---------------- 1,465 1,649 1,853 2,074 1,884 
Matches____.._._-__.-___------------------- 5 WwW WwW -a---- waenee 
Pigments.___..__.__----------------------- 1,009 1,173 855 832 665 
Plastics. _2___.__-_-__-__--.----------------- 1,352 1,289 1,469 2,224 1,785 

. Rubber products. .._.__..------------------ 597 492 ATT 870 | 948 

Other._.._..__._-_._.--------------------- 1,656 1,695 1,596 1,980 1,007 

Total_____..____.-L _-.------- +--+ ---- 7.736 7,988 8 ,283 11,245 9,816 

Grand total.............-.--------------- 16,532 15,839 16,919 19,681 17,350 
a 

W Withheld to avoid disclosing individual company confidential data; included with “Other.’’ 
1 Includes antimony content of imported alloys (not available after 1963). 

STOCKS | 

Industrial stocks of antimony that were were rebuilt in the second quarter to 8,600 | 

reported to the Bureau of Mines during tons and then declined in the third and 

the year reflected the favorable supply- fourth quarters to a yearend total of 8,350 

demand balance. Stocks of ore and oxide, tons. Metal stocks were somewhat above 

drawn down in the first quarter of 1967 to usual levels but other materials on hand 

a total of 7,400 tons of antimony content were in the normal range. 

Table 8.—Industry stocks of primary antimony in the United States, December 31 

(Short tons, antimony content) . 
i 

 ——— 

Stocks . . 1963 1964 1965 1966 1967 
NN 

Ore and concentrate.___.__.___---------------------- 1,970 1,647 2,785 2,720 2,469 
Metal_...___________.__--_-----~-------------------- «1,420 1,483 1,585 1,572 1,719 

Oxide_..___________-__----------- eee ---------) «1, 861 2,895 2,705 3,093 2,704 

Sulfide_____________-__---.------------------------- 81 81 98 131 80 

Residues and slags__..._...---_---------------------- 1,081 935 1,088 519 916 

Antimonial lead !___________-_----------------------- 651 309 411 531 462 

Total._.._____._-_-_------------------------- 7,064 7,300 8, 622 8,566 8,350 

a 

1 Inventories from primary sources at primary lead smelters only.
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: PRICES | 

The domestic prices of antimony metal, at New York was $5.60 per short-ton unit . 
99.5 percent, continued unchanged at 44 of contained antimony. The price began to 
cents per pound, in bulk, f.o.b. Laredo, rise in April due to supply uncertainties 
Tex. (45.75 cents at New York). The | relating to deliveries of. metal to Europe 

| dealer price for impor ted metal, duty paid, from mainland China, blockage of the Suez 
New York, also continued in the range of Canal, and military requirements in Viet- 
40 to #2 cents per pound, dependent on Nam. From April through October, quota- quality. The domestic price of oxide con- . Sa . 
tinued unchanged at 47.5 cents per pound to ns were 40 to 90 cen ts per short-ton unit 
in carload lots, freight allowed, east of the higher than earlier in the year. Prices 
Rocky Mountains. | eased late in the year and at yearend the 

At the beginning of the year, the quoted quotation ranged from $5.90 to $5.95 per 
| price for prime 65 percent antimony ores _ short-ton unit. | 

| Table 9.—Antimony price ranges in 1967 | 

| Ce Price 
Domestic metal tie -- eee ee-------- per pound __ $0.44 
Foreign metal ?-__...-_.2.-- 2 do. .40-—.42 
Antimony trioxide 3__.-._.__._-__ 2-22 do. 475 
Antimony ore, 3 50-55 percent__.._-______--_--..__.-._.....-____.__---_per short-ton unit_. 4.70-5.30 
Antimony ore, minimum 60 percent___.._._._._____..________-____._-__...........do.._. 5.50-6.10 
Antimony ore, minimum 65 percent____._..___------ 2 eee ---_--_-do___. 5.60-6.20 

1RMM brand, f.o.b.,Laredo, Tex. 
2 Duty-paid delivery, New York. 
3 Quoted in Metals Week. 

FOREIGN TRADE | 

The export of antimony in metallic imports remained more than double the 
form—metal, alloys, waste, and scrap— 1965 total. The Republic of South Africa, 
amounted to 82 tons in 1967 valued at Mexico, and Bolivia continued to supply 

~ $75,000. Shipments were consigned to 13 most of the ore (91 percent). Yugoslavia 
countries with the leading importers and Belgium-Luxembourg were the princi- 

. Canada and Taiwan, receiving 44 tons and pal suppliers of metal, and the United 
29 tons, respectively. Export of antimony Kingdom and Belgium-Luxembourg sup- 
oxide amounted to 166 tons valued at plied 82 percent of the oxide. 
$197,200. The Netherlands received 85 In addition to the imports of ore, metal, 
tons; India, 34 tons; Canada, 23 tons; and and oxide, 356 tons of alloy containing 83 
West Germany, 12 tons. The remaining 12 percent or more of antimony by weight 
tons was divided among seven other coun- _ was imported, principally from the United 
tries. . Kingdom and Mexico; 73 tons of antimony 

General imports of antimony in all tartrate was received from Italy and Japan; 
forms decreased from 20,600 tons in 1966 32 tons of antimony sulfide came from 
to 18,300 tons in 1967, all of which was France; and 7 tons of other antimony com- 
entered for consumption except 27 tons of | pounds came from the United Kingdom 
metal. The decrease brought receipts of ore and West Germany. The value of these 
and metal back to the 1965 level, but oxide materials totaled $342,900.
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Table 10.—U.S. imports } of antimony, by countries 

meee 
A AS 

Antimony ore Antimony metal 2 Antimony oxide 
et A 

Year and country Short Antimony content Short Value Short Value 
tons ——————————_ tons (thou- tons (thou- 
(gross Short Value (gross sands) (gross sands) 

weight) tons (thou-. weight) . weight) 
sands) 

A 

1965__.-_.___--_---------------- 22,886 10,360 $4,310 2,719 $2,165 2,178 $1,802 

1966: 
Australia_....-.---..-------- 148 98 49 -anne weaee ----- ----- 
Belgium-Luxembourg...----- ------ ------ ~-e-- 518 390 1,751 1,323 
Bolivia__....-----..-------- 5,627 3,470 1,559 19 17 nae --u-- 

Brazil_...--.--.-.---------- 181 112 20 aa ene uae ~---- --u-- 

Canada_____.._------..---- ------ wee nee ~---- (3) 18 11 9 

. Chile___.....--._---.------ 1,154 723 334 6 5 _ aoe _---- 
France____.---.-.---------- ----+-- ~aeeee a _auee wo-ee 663 496 
Germany, West_._-_--.----- ------ ~eeeee a (3) 1 261 189 
Honduras___.--..---------- 30 17 5 ~-u-- _na-- -oa-- wna-- 
Treland__..___--._----------  ------ wo-e-- _---- (3) 1 --ae- ----- 
Italy__....-.-.--._.---------- 141 85 40 a _-eee ~---- wwu-e 
Japan____..---.._---------- ------ peneee w---- _---- a -Le- 5 4 

Mexico_______.__.---------. 12,288 3, 868 723 382 248 ~---- _---- 

Moroceo___._..-----_------ 138 65 15 anu-e wou ee woe _ouae 

Netherlands_....__-._------  ------ ~eeeee eouee ----- wooee 27 21 

Peru_.__.___-___-----.------ ------ ~eoe ee _---- . 187 126 a _---- 

South Africa, Republic of. ___- 6,496 - 4,006 2,001 a---- wooee ----- _ueee 

Spain_____._..-__-.--------  ------ eo ooee —---e 22 17 a ~a--- 

Turkey_.__.__._--._-. ----- 26 16 8 17 10 a weone 

United Kingdom___.-_------ ------ unnee _---- 288 216 2,648 1,946 

Yugoslavia_.....--.-------- ------ wonnee _---- 1,366 1,003 17 10 

Total.__.___...__._.----.-. 26,229 - 12,460 . 4,754 2,805 2,952 5,383 3,998 

1967: 
Belgium-Luxembourg._..---- ------ ~uanee _a--- 807 585 1,928 1,461 

Bolivia__........._.-.---.-- 3,946 2,439 1,155 5 3 _---- ee 

Canada__.___-___._-------- ------ -a---e _---- (3) 17 _---- _oeee 

Chile. .__..-__-._-.-..----- 831 507 220 _---- wouee wu--- _---- . 

France. __..___-_.---------- ------ _on ee a waeee wee 699 514 

Germany, West_____--------  ----- ~aueuee _---- 11 9 170 124 

‘“Mexico._______-_-._.-------. 10,369 3,018 570 204 101 _---- _---- 

Morocco. _.__-..----------- 334 164 42 w---- ~-L-- ----- _---- 

Mozambique____..-.._------ 112 69 33 pene won-+ wo--- _---- 

Netherlands_____.._-_-.---. ------ nae ne a _---- wae-e 39 30 

Peru_______-___------------ 198 131 52 58 34 ----- ----- 

South Africa, Republic of-.... 6, 751 4,117 2,003 w-+-- ~-cn- _---- _---- 

Thailand___.___._._-------- 106 72 15 94 “AQ won-- _---- 

Turkey.._...._.---__-------- ------ ennene w---- 11 a | _e--- ----- 

United Kingdom_...----.--- ------ pen eee ~auee 283 200 2,262 1,633 

Yugoslavia___-.--..---.---- ------ eee eee waeee 1,208 868 _---- wen ne 

Total___..____-____-_---. 22,647 10,517 4,090 2,681 1,866 5,098 3, 762 

a 

1 Data are general imports: that is, they include antimony imported for immediate consumption plus 

material entering the country under bond. Table does not include antimony contained in lead-silver ores. 

2 Includes data for needle or liquated antimony for the following countries (value in thousand dollars): 

1965: United Kingdom, 20 tons ($16); 1966: 28 tons ($21); 1967: 5 tons ($4); 1965: Belgium-Luxembourg, 
3 tons ($2); 1966: 35 tons ($21); 1967: 24 tons ($14). 

3 Less than 14 unit. 

Table 11.—U.S. imports for consumption of antimony ! 
i 

Antimony ore Needle or Antimony metal Antimony oxide 
liquated 

te 

Year Short Antimony content Short Value Value Short Value 

tons  ———————————— tons _ (thou- Short (thou- tons (thou- 

(gross Short Value (gross sands) tons sands) (gross sands) 
weight) tons (thou- weight) weight) 

sands) 

OS 

1965__.___._.__.._._._. 22,886 10,360 $4,310 23 $18 2,650 $2,112 2,173 $1,798 

1966______.....__. 26,229 12,460 4,754 63 42 2,767 2,031 5,383 3,998 

1967__..__.__...-. 22,647 10,517 4,090 29 18 2,654 1,849 5,098 3, 762 

eee A i A TC 

1 Does not include antimony contained in lead-silver ore.
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a WORLD REVIEW | 

The world supply-demand situation for The Republic of South Africa and 
antimony remained relatively balanced Bolivia, the main sources of premium- 
through 1967 even though demand contin- quality oxide ores, responded to the strong 
ued at a high level, especially for high- demand with an increase in output. Con- 
quality ores and concentrates. The market solidated Murchison Goldfields and Devel- 
was easy early in the year but uncertainties opment Co., Ltd., South Africa, increased 
concerning delivery of metal purchased at their milling rate to capacity in the second 
the Canton, China, business fairs during half of the year, producing 14,200 tons of 
1966 had strengthened the foreign price of antimony in concentrates and cobbed ore, 

| metal and ore early in April. Blockage of | compared with 12,600 tons in 1966. Ore 
the Suez Canal and the Israel—Arab conflict reserves were increased slightly by exten- 
in June increased the uncertainties of anti- sive exploration and development. work. 
mony supply and demand in Europe and Bolivian production exceeded 12,000 tons, 
the prices of metal and ores continued principally from the medium mines, and 
strong into October. Delivery of Chinese exports were about 12,600 tons, compared 
metal and ore to European and Japanese with 11,800 tons in 1966. Mexican produc- 
ports during the second half of 1967, to- tion, principally as ore for smelting at 
gether with easing of the political situation Laredo, Tex., declined from 4,900 tons in 
and a declining consumption, resulted in §=— ————_ 
a downward movement of metal and ore 2 Consolidated Murchison Goldfields and De- . . velopment Co., Ltd. Annual Report (Trans- prices in the fourth quarter of the year. vaal). 1967, pp. 14-15. 

Table 12.—World production of antimony (content of ore except as indicated ) by countries! 
7 (Short tons) 

Country 1963 1964 1965 1966 1967 P 
es eee 

North America: 
Canada ?.___._..-2 eee 801 796 651 tr 703 622 
Guatemala_________.-_.__..-- 2-2 ee 3 31 ose -e ------ 15 33 
Mexico____-__--------_-_--- eee 15,331 r5,111 54,917 t 4,868 4,199 
United States___________-_ ee 645 632 945 927 892 

South America: 
Bolivia 4______._-.-2-- eee ™8,3821 +*10,604 10,606 +*11,729 12,421 
Peru (recoverable)4_-....._-___.-_..__. 674 752 713 741 699 Europe: 
Austria (recoverable) ____________-__________ 548 585 434 250 212 
Czechoslovakia ¢__._..-.-_-_______ 2,200 2,200 2,200 2,200 2,200 
France__-__.._----...2-_-_---_---- 110 119 133 r 308 NA 

Italy_-.--- eee 266 592 293 r 292 e 480 
Portugal___.__--2___ ee 7 13 12 r4 e8 
Spain___-_-__--2 ee 65 60 95 100 e130 
U.S.S.R. ¢_ 6,700 6,700 6,800 r 6,900 7,100 
Yugoslavia (metal)______________._________. 2,933 3,008 3,051 2,916 2,533 

Africa: 
Algeria__.--.---.2 22 eee eee 71 e70 e 70 
Morocco. ...__-.--_----.-________ ee 744 1,720 2,425 1,480 1,753 
Rhodesia, Southern________________________. 66 49 e 200 NA NA 

Asi South Africa, Republic of__-...._____________ 12,410 14,200 13,901 12, 534 14,216 
81a: 

Burma ¢ 4-2 ee 165 165 165 165 165 
China, mainland e_________________________. 16,500 16,500 16,500 16, 500 13,200 
Japan___-._---- ee 212 554 202 85 64 Pakistan__________-- 2-2-8. 9 90 67 NA NA 
Sarawak____.-.----- eee 86 61 65 34 
Thailand___..-.___-_-_ eee 676 1,399 71,246 1,177 1,131 
Turkey______-.._____- 2-2 ee r 3,340 73,631 r 3,896 73,396 e 2,240 

Oceania: Australia 5_-___________.______.________ r1,128 1,250 r1,057 r 1,088 NA 

Total 6______ 2 eee 763,882 °70,816 £70,541 © 68,513 64,402 
eee 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Antimony content of smelter products. 
3U.S. imports. 
‘ Includes antimony content of smelter products derived from mixed ores. 
5 Includes antimony in lead concentrates. 
6 Total is of listed figures only; no undisclosed data included.
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1966 to 4,200 tons. Moroccan and Spanish the Cerro de Pasco lead refinery. A plan- 
output increased, but that of Austria, ned change in the antimony extraction 
Japan, Peru, Thailand, and Turkey de- process, which will increase byproduct out- 
clined. put to 1,800 tons annually within the next 

About 50 percent of the output of Peru- 2 years, has been announced. 

vian antimony is derived as a byproduct at 

TECHNOLOGY 

The increasing production of antimony development is a boric acid-antimony tr- 
as a byproduct of recycling antimonial lead oxide agent added to the constituents of 
scrap continues to focus research in this wood-based materials with a resultant 
area with the objective of improved re- ability to withstand very high temperature 
covery and improved tailoring of antimo-’ without ignition. 
nial alloys to the desired alloy performance. A development in the catalyst field was 
The development of oxygen-enriched a process for recovering antimony trifluo- 
smelting has promise in achieving greater ride from spent complex hycrocarson com- 
smelting efficiency. The depletions of high- pounds.* Research has also developed in 
grade oxide ores necessitate greater atten- commerical quantities a semiconductor- 

tion to improvement of concentration grade antimony trisulfide with purity 
methods at the mines and in operating higher than 99.999 percent. 
techniques at the oxide smelters. a 

Increasing public attention toward fire 3 Modern Plastics. Flame Retardamce—Key to 

hazards inherent in plastics and textiles, ew plastics Markets. October 1964, pp. 84-89, 
with possible expansion of fire-retardant 4 Oelderik, Jan M. (assigned to Shell Oil 
standards and markets, has stimulated re- Company, New York). Process for Recover- 

search to devise new formulations.2 A new Pat. : 373,289 Oct a 1966. Catalyst. U'S.
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By Timothy C. May’ | 

The market for asbestos was off in 1967 and output in Canada, the largest pro- 
as a result of reduced construction activ- ducer, was almost 3 percent less than in. 
ity. Because of lower levels of residential 1966. Imports of amosite and crocidolite 
commercial water and sewer system con- from the Republic of South Africa, the 
struction, sales volume of asbestos was less _ principal source, was reduced drastically, 
than in the previous year. United States while exports of asbestos manufactured 
production in 1967 dropped 2 percent, products increased in 1967. 

: Table 1.—Salient asbestos statistics 

| : 19638 1964 1965 1966 1967 

United States: 
Production (sales)____________short tons-- 66 ,396 101,092 118 ,275 125,928 123,189 

Value_____-_.__._...___.__.thousands_ $5,108 $8 , 143 $10,162 $11,056 $11,102 
Exports and reexports (unmanufactured) 

short tons. _ 10,044 27,147 43,126 46,996 47,718 
Value____._______.__.__._.thousands__ $1,304 $3 , 199 $5,294 $5,763 $6,025 

Exports and reexports of asbestos products 
(value)__..._.._._._._......thousands_- $16 , 267 $16 , 288 $19,139 $21,963 $23,767 

Imports for consumption (unmanufactured) 
short tons__ 667 , 860 739 , 361 719,559 726,459 645,112 

Value________........_..._thousands__ $61 , 739 $72 , 973 $70 ,457 $73,100 $65,743 
Consumption, apparent !______short tons__ 724,212 813 , 306 794,708 805,391 720,583 

World: Production. _____.____....-..---do____ 2,762,000 3,051,000 3,146,000 3,359,000 NA 

NA Not available. 
1 Measured by quantity produced, plus imports, minus exports. 

Legislation and Government Programs.— abroad were used to pay for the asbestos 
The U.S. Department of Agriculture in- while AID dollars were paid to CCC.? 
vited U.S. firms to submit barter offers The General Services Adminjstration in 

to deliver chrysotile asbestos valued at 1967 disposed of 110.44 short tons of 
approximately $4.5 million to India for  subspecification chrysotile from the De- 
the Agency for International Development fense Production Act inventory. Also sold - 
(AID). Successful offerors furnished as- were 300 tons of amosite and 150 tons of 
bestos to India and received payment in crocidolite obtained under the barter pro- 
agricultural commodities from Commodity gram. 
Credit Corporation (CCC) stocks. The The stockpile position for asbestos as 
agricultural commodities will be exported of December 31, 1967, is shown in table 2. 
to eligible barter destinations. The barter i Commodity specialist, Division of Mineral 
arrangements helped reduce the outflow of — gtudies. 

S. Oo s because the proceeds from 2U.S. Department of Agriculture. Press 
U.S. dollar P oO Release 2932-67, Washington, D.C., Sept. 14, the sale of the agricultural commodities — 1967. 

197



198 MINERALS YEARBOOK, 1967 

Table 2.—Stockpile objective and Government inventories as of December 31, 1967 

(Short tons) | 

Commodity Defense 
Stockpile National . Supple- Credit Produc- Total 
‘objective =. mental Corpora- tion 

a tion Act . 
eee 

Amosite__-___-__-_._-.____-___.____._ 40,000 11,705 54,100 ___---_-2 LLL 65,805 
Chrysotile___.._____.__.-...._.___.__ 18,700 6,073 4,388 __.____. _______- 10,456 

(Subspecification)-____._.____-.... -L---2 +152 3,193 ________ 1,883 5,228 
Crocidolite-_.-._.-.-._.__----- ee eee Lee 1,565 46,696 ______.. _______L 48,261 

eee 

Under Presidential action asbestos im- bans dealings abroad in these products by 
ports from Southern Rhodesia were barred Americans and Rhodesian subsidiaries of 
after December 16, 1966. The decree also US. firms.? OO | 

So | DOMESTIC PRODUCTION | 

Asbestos production in the United States and 8 percent in value compared. with 

in 1967 declined 2 _percent in volume, but 1966 level. Production in Vermont, the 
the value was slightly higher than in only. State to show an increase, was 6 ~ 
i 966. Arizona voume wae I ; a be- percent higher in volume and 7 percent 
ow that 0 » although the value was more in value. Nearly all U.S. production 

5 percent more, owing to sales of better . . 
: . 2s . : was short fiber. U.S. production supplied 

quality material. Production in California, : ly 17 fd ae 
the largest producer was 6 percent lower PPT oximately percent of Gomestic re- 
in volume and 3: percent less in value quirements for asbestos. Producers of as- 

than in 1966. North Carolina, the smallest | bestos in the United States are listed in 
producer, dropped 5 percent in volume the following tabulation: | a 

State and company County Name of mine Type of asbestos 

Arizona: 
. 

Asbestos Manufacturing Co_____._.___.__..._ Gila_._______.... Phillips.....__.._ Chrysotile. 
Jaquays Mining Corp._______._._...._-...  -_--do.____.____ Chrysotile_______ Do. 
Metate Asbestos Corp___.._-.-----------._  ----do--..--_.-. Lucky Seven_-___ ‘Do. . 

California: . 
Atlas Minerals Corp__________________..._ Fresno_______._.. Santa Cruz_____. Do. 
Coalinga Asbestos Co____________-_-_-___. __.-do__-___._.. Coalinga________ Do. 
Pacific Asbestos Corp_________.._......_.__..  Calaveras.._.__._ Pacifie Asbestos. _ Do. 
Union Carbide Corp_______....._._..-..-. San Benito.__._.. Joe No. 5_______- Do. 

North Carolina: _ : ; 
Powhatan Mining Co_______.___-____-._.. Yamnecey_____.... Burnsville._._... Anthophyllite. 

Vermont: 
. 

General Aniline & Film Corp_._._.._._._._. Orleans._____.._. Lowell_____.___.._ Chrysotile. 
The Ruberoid Division. 

The Ruberoid Co., operator of Vermont  tographic products, and copying equip- 
Asbestos Mines, merged with General ment. According to the merger agreement, 
Aniline & Film Corp. (GAF), a diversi- GAF was the surviving corporation and 
fied producer of dyestuffs, chemicals, pho- Ruberoid operated asa division.* 

CONSUMPTION AND USES — 

The principal markets for asbestos were _ sector decreased. 
in the building and construction indus- Asbestos is also used in the manufacture 
tries, largely in the manufacture of asbestos of friction materials, gaskets, textiles, 

cement P roducts. Because of lower levels 3 Federal Register. Relating to Trade and 
of activity in the construction industry in Other Transaction Involving Southern Rhodesia. 
1967. fib hi hi . V. 32, Jan. 17, 1967, pp. 119-120. 

» ber shipments to this consuming 4 Asbestos. V. 48, No. 12, June 1967, p. 12.
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plastics, paints, roof coating, caulking, and from metal transmission disks that are 
numerous miscellaneous items. Nearly 17 covered with a super-tough paper contain- 
percent of the asbestos consumed was _ ing crocidolite asbestos fiber. The average 
from domestic mines. Chrysotile asbestos automobile with power shift contains from 
accounted for 96 percent of the total eight to 12 of the paper-lined disks. The 
amount consumed, crocidolite 2 percent, output of more than 6 million automatic 
and amosite 2 percent. transmissions annually requires disk paper 

Automatic transmissions get their drive in hundreds of tons.* 

PRICES ° 

Prices for Vermont, Quebec and British Prices were not published for California 
Columbia, Canada, asbestos increased ap- and North Carolina asbestos. . . 
proximately 5 percent effective April 1, 
1967. It was reported that the increase . 
was needed t Ip off higher cost 5. North American Asbestos Corp. Asbestos 

. ie o he _ set le OS'8s> News. V. 2, No. 7, July 1967, p. 1. 
particularly labor and materials. 6 Asbestos. V. 48, No. 10, April 1967, p. 54. 

Quotations for Canadian (Quebec) chrysotile f.o.b. mine were as follows: 

. . Per short ton 
Grade | Description aan re 

March 31,1967 April 1, 1967 

Group ‘No. 1 Crude__.._-._-.--. 2-2 eee Can $1,410 Can $1,410 
Group No. 2 -~---d0___.-__----- ~~~ ~~ --- +--+ +--+ ---- 640 to 875 760 
Group No. 3 Spinning fiber_____..______.-- 2-2 eee 345 to 565 360 to 588 
Group No. 4 Shingle fiber_______..._-_- 2-2 eee 190 to 320 198 to 335 
Group No. 5 Paper fiber_..-.....-.-____ 22 eee 115 to 156 140 to 165 
Group No. 6 Waste, stucco____._.__--. 22 eee 95 101 
Group No. 7 Refuse or shorts.____-.._.___.-___._---.---------- 40 to 80 AT to 85 

Prices for British Columbia, Canada, chrysotile asbestos, f.o.b. Vancouver, were as 
follows: : | 

| Per short ton 
Grade Description —— 

. March 31,1967 April 1, 1967 

AAA Nonferrous spinning fiber____.__...__...___--_-_--_- Can $787 Can $810 
AA ~.--G0__2 22s 625 643 
A ___-d0_.__-___--.-_-.-__--.-----_ oe 470 484 
AC Asbestos-cement fiber.______-___...-_- ~~ __- 825 345 
AD Shingle fiber____.__.....___..---.-------------_- 273 284 
AK ~---GO....- eee eee 231 241 
AS ~.--d0_._..- 2-22 eee 190 200 
AX ~---d0._. 2-2 ee ene 168 177 
AY ~---dO__ +2 ee eee 126 126 

Prices for Arizona chrysotile asbestos have remained unchanged since July 10, 1964. 
Quotations f.o.b. Globe, were listed as follows: 

Grade Description Per short ton 

Group No. 1 Crude__....-----------------------------------------------------$1,410 
to $1, 650 

Group No. 2 ~---d0___--------- + -ee ee e----------------- 610 to 900 
AAA wa eee eee ee ee ne en ee en eee eee 800 
Group No. 3 Nonferrous filtering and spinning..-.___...-_.__...____...-__-..-_-. 425 to 750 
Group No. 4 Nonferrous plastic and filtering......-.........-.-2._._--.--_--_--... 385 to 500 
Group No. 5 Plastic and filtering-._-._....._.------.---------+-----------------. 250 to 400 
Group No. 7 Refuse or shorts_-___..-----------------------------------------+-- 58 to 90
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Prices for Vermont chrysotile asbestos, f.o.b. Hyde Park or Morrisville, were as 

follows: Os , OS oe | 

. . os Per short ton: : 
Grade Description _ _ errr 

Oo - oo a . March 31, 1967 April 1, 1967 

Group No.8 Spinning and filtering-....___.........--.-------. $819 to $870 —- $819 to $342 
Group No. 4 Shingle fiber__-.--.....-------------------------. 176 to 296 183 £0 008 
Group No. 5 Paper fiber_____._-.-----------_---------------- 121 to 144 - 129to 153 
Group No. 6 Waste, stucco or plaster fiber...__________________- 88 93 
Group No. 7 Shorts and floats__._-.__--.__-_.-----_---------- 40.50 to 75 40.50 to 75 . 

Market quotations were not available : : : } | 
for African and Australian asbestos be- ~ Imports — : Per short ton 

cause sales were negotiated privately. The 7 1966. 1967 

. following average values were calculated — — 
from U.S. Department of Commerce im-  Amosite: South Africa, Republic of___. $152. $152 
ort data: Chrysotile: . . 

| port | pO - Rhodesia, Southern-__-.-------- 190 160 
South Africa, Republic of...._..___ 180 187 

_ Crocidolite: . 
-. > Australia.._.0.-..-L----------- 203 ---- 

. South Africa, Republic of--_-.-.. 191 191 

| : FOREIGN TRADE : 

Exports of asbestos manufactured prod- freight rates for amosite and crocidolite 

oe ucts in 1967 increased 8 percent over those asbestos from South Africa to U.S. ports 

of 1966. Canada accounted for 36 percent was announced by the U.S./South and 

of the total value. The products consisted East Africa Shipping Conference, effective 

of brake linings, gaskets and packings, August 7, 1967. The rate was raised from 

clutch facings, including linings, shingles $27.75 to $30.50 per long ton.’ 

and clapboard, and asbestos-cement articles. TNorth American Asbestos Corp. Asbestos 
A 10 percent increase in the ocean News, V. 2, No. 6, June 1967, p. 1.
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Table 3.—U.S. exports and reexports of asbestos and asbestos products | 
ee 

1966 1967 
Product nv 

Quantity Value Quantity Value 
(thousands) (thousands) 

eee 

Exports: 
Unmanufactured: 

Crude and spinning fibers___._____short tons_- 1 , 455 $325 860 $238 
Nonspinning fibers.....___.-___..__.-do___- 28 ,017 3,973 26,603 4,021 
Waste and refuse___________________._do____ 17,218 1,414 19,893 1,692 

Total_____.____.---_ 2-2 eee do___- 46 ,690 5,712 47 ,356 5,951 

Products: a 
Gaskets and packing._______________._do____ 2,678 5,261 2,326 5,253 
Brake linings.__.___________________.do____ 3,630 5,236 4,249 5,819 
Clutch facings, including linings__._..number__ 2,246,986 . 1,897 2,765,868 2,328 
Textiles and yarn________________short tons. _ 900 1,326 2,215 1,790 
Shingles and clapboard______._________do___. 10,010 1,797 10,729 1,996 
Articles of asbestos-cement_____.___.._do____ 4,742 1,332 11,020 2,159 
Manufactures, n.e.c____-_.-.--_- 2-8 NA 5,058 NA 4,353 

Total__.___.-------------- 2-2 -- ee eee eee----- 21,907 _______._-. = 28, 708 

Reexports: OO 
Unmanufactured: . 

Crude and spinning fibers. _____-.__short tons__ 176 30 256 a2 
Nonspinning fibers_._______...__.__-.do__-_ 130 21 106 22 

Total_...-_. 2-22 -do____ 306 51 362 74 

Products: 7 7 7 
Gaskets and packing._____....__.__.--do__-_- Q) Loe eee eee Le 
Brake linings______._____....__..__-.do____ 1 2 (4) 1 
Clutch facings, including linings_____number__ 117 1 6,800 5 
Shingles and clapboard ___________short tons__ 231 Al 85 16 
Manufactures, n.e.c__..._- ee NA 11 NA 42 

Total____--_-_. 2-22 §6 Lee 64 
ae 
NA Not available. 
1 Less than 4 unit. 

In 1967 total imports for consumption creased to 9,274 tons from 8,278 tons in 
of asbestos was 11 percent less than in 1966, and imports of all grades from this 
1966. Imports of amosite and crocidolite source increased to 24,487 tons from 
from Republic of South Africa, however, 23,216 tons in 1966. Of all of the chry- 
decreased 48 percent and 45 percent re- _ sotile imported, approximately 94 percent 
spectively. Low-iron spinning-length chry- was fiber of less than spinning length. 
sotile imports from British Columbia in-
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Table 4.—U.S. imports for consumption of asbestos (unmanufactured), by classes and 
countries 

. . Crude | 
(including Textile fiber All other Total 
blue fiber) 

- Year and country Se - 
Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons. (thou- 

sands) sands) sands) sands) 

1966: | | 
Australia_______.._.---.-- 300 $61 _-_---  ------) ------- +--+ --- 300 $61 

- Bolivia._.-_-..._.2--_-_._--- 3 2 Le eee eee eee 3 2 
Canada.____.-___..___-.- 151 59 16,309 $6,132 687,648 $55,248 654,108 61,489 
Finland. __-.___-____-_-__-- 98 4 _..Lee Lele 2,465 139 2,563 143 
India______-.. 22 -_--- eee 2 (@) Bee eee eee eee eee eek 2 (4) 
Italy___....-2 ee eee Lee eee eee eee eee 4 5 4 5 
Mozambique._____.___--_- 308 57 25 21 122 ‘25 455 103 
Portugal_______-.-----__--- ------ ------) ------ | ------ 10 1 10 1 
Rhodesia____._.__.____--- 445 69 __L_ LLL lee 135 69 580 188 
South Africa, Republic of... 56,929 9,844 530 ‘131 5,111 _ 801 62,570 10,776 
U.S.S.R__-- eee eee eee eee eee eee 98 20 98 20 
Yugoslavia__.._....__.... 3,629 153 813 85 ______-.  --__--- 4,442 188 
Zambia______..._.______. 1,324 224 __ Lee Leelee Lee eee eee 1,324 224 

Total..........._____-- 63,189 10,4738 17,677 6,319 645,593 56,308 726,459 73,100 

1967: CE a | i 7 
Bolivia_._....- 2-2 ee eee Lee LeeLee eee 3 3 3 3 
Canada_______...__._.--. 6,966 1,246 15,063 5,745 579,953 52,174 601,982 59,165 
Finland___.___-------__-- 662 26 _____- _LuLee 2,585 166 3,247 192 
France________.__.___----_- 15 eee 15 2 
Italy... 2-2 eee 1 Ll leet LLL Lee 6 7 . 4 8 
Mozambique._____._______ 250 820 eee eee eee eee 250 32 
Portugal__._-___._-__--- ee Lelie eee eee eee 59 6 59 6 
Rhodesia_______.________- 420 68 75 26 4,956 G15 5,4d1 869 
South Africa, Republic of._. 29,318 5,081 17 3 1,280 255 30,615 5,339 
Yugoslavia_.....--------- ------  ------ 827 30 2,656 97 3,483 127 

Total..__.____._______. 37,6382 6,456 15,982 5,804 591,498 58,483 645,112 65,743 

1 Less than 14 unit. 

Table 5.—U.S. imports for consumption of asbestos from specified countries, by grades 

_ (Short tons) 

1966 1967 

Grade Republic Republic 
Canada Rhodesia of South Canada Rhodesia of South 

Africa Africa 

Chrysotile: 
Crudes____________-__u--_- 151 445 6,000 6 , 966 420 1,848 
Spinning and textile_._____- 16,309 ______._- 530 15,063 15 17 

All other-_..__....__._.__. 687,648 135 5,111 579 , 9538 4,956 1,280 
Crocidolite (blue)___-..--- 22. Lee eee Lee 26,995 ___-_-_--- 2 LLL lieu ee 14,917 
Amosite._......-.--2--- eee eee LeeLee 23,984 ___-___ 2 LLL leet 12 ,558 

Total____..__.__._____-_-_. 654,108 580 62,570 601 , 982 5,451 30,615 

WORLD REVIEW 

Australia.— The asbestos mine at Witte- tons consisting of 43,108 tons of chrysotile, , 
noum, 700 miles north of Perth in Western 9,950 tons of amosite, and 2,094 tons of 
Australia, ceased operations in December other grades. Exports of asbestos in 1966 
1966. was 4,644 tons with the larger amounts 

Production of asbestos in 1966 was 13,- going to Malaysia, 838 tons, Singapore, 
467 tons, an increase of 16 percent over 672 tons, and Japan 485 tons.® 

1965 output, and consisted of 12,840 tons §=—— 
i i i 8 Bureau of Mineral Resources, Geology and 

of crocidolite and 627 tons of chrysotile. Geophysics (Canberra). Australian Mineral In- 
Asbestos imports in 1966 totaled 55,152 — qustry. 1966 review, pp. 54-57.
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Table 6.—World production of asbestos, by countries | 2 

(Short tons) 

Country 1963 1964 1965 1966 1967 P 

North America: 7 
Canada (sales)___._---_.__._--_------ 1,275,530 *1,419,851 * 1,388,212 1,479,281 1,443,011 
United States (sold or used by producers) _ 66 ,396 101,092 118 ,275 125 ,928 1238 ,189 

South America: 
Argentina__._____ 0.2 ee 365 542 243 r 53 NA 
Bolivia (exports)___...--__-__--_____- 10 7 3 4 4 
Brazil 3_____ 2222 1,440 e 1,430 1,204 1,820 NA 

Europe: . 
Austria____. 2-2-2 eee. 6388 ___._--- 2 eee eee eee eee Lee 
Bulgaria__._______.--_ 2 ee. 1,323 1,433 1,433 e 1,430 e 1,430 
Finland 4____22 2 eee 10,201 11,611 513,307 13 ,250 © 13,000 
France_________._________-___-___- 26 , 094 24,289 r 11,179 NA NA 
Greece____.___ eee 14 tr 69 NA NA NA 
Italy_..__-__-.-__2 eee 63 ,016 75,573 79,214 90,464 © 110,000 
Portugal_______-_ 2-2 2-2 eee. 29) ___ eee 53 - FY e 40 
U.S.S.R__.-- eee. = &° 755, 000 210 ,000 e 865,000 € 925,000 © 980,000 
Yugoslavia_____..-.-______-_-_-_-__ 9,074 9,280 10,585 8,411 9,944 

Africa: 
Botswana________.-_-______ _-__e 2,368 2,161 888 (*) NA 
Kenya____________ eee 78 204 136 13 NA 
Mozambique__._____..-- Lee eee Lee eee eee ee © 535 . NA 
Rhodesia, Southern___________.-___- 142 ,254 153 ,450 176,149 € 175,000 NA 
South Africa, Republic of__..........  * 205,773 215,592 240 , 752 276,597 ¢270,000 
Swaziland_.___.__.-___...__-----_- 33 , 350 39,862 — 40 , 884 36 ,142 e 42,000 

Ast United Arab Republic. _._._.__-____- 192 1,739 3,225 62,057 NA 
sla; 

China, mainland ¢________...______- 110,000 130 ,000 140,000 ¥ 150,000 170 ,000 
Cyprus_.__.-__-. 2.2 eee 19,962 13,755 17,622 24,449 e 24,000 
India_._-_-__ eee 3,038 3,710 * 5,264 7,646 NA 
Japan_.__ 2-2 ee 18,210 17,979 16,451 tr 21,428 NA 
Korea, South.___._____...-_--_____- 2,120 1,402 1,710 687 2,388 
Philippines.____.._.__.-_22 2 lee A21 586 _.- eee . 8651 NA 
Taiwan____._.__.. 2 ee 604 526 883 721 NA 
Turkey.____.--- 2 eee 408 1,291 1,376 r 4,001 e 4,000 

Oceania: 
Australia___. ee 18 ,374 13 ,545 11,567 ™ 13,467 589 
New Zealand_.__.___._----- Le 4389) ___-__-Leee Ln eee eee eee ee NA 

Total 7___-_.2__- eee __-___ *™2,761,781 * 3,050,979 *3,145,615 * 3,359,006 NA 

e Estimate. P Preliminary. r Revised. NA Not available. . 
1 Asbestos also is produced in Czechoslovakia, Eritrea, Malagasy, North Korea, and Rumania. 
2 Compiled from data available Apri! 1968. 
3 Bahia only. 
4 Includes asbestos flour. . 
5 Data represents fiber. 
6 Includes vermiculite. 
7 Total is of listed figures only; no undisclosed data included. 

Canada.—The recent growth of the change to underground mining was made 
asbestos industry came to a halt in 1967. because the required horizontal expansion 
Production in 1967 was 1,443,011 tons, of the pit and the equipment then avail- 
down almost 3 percent from the 1,479,281 able made open pit mining not econom- 
tons produced in 1966. ically feasible. By 1958 there was great 

Canadian Johns-Manville Co., Ltd., the improvement in all types of open pit 
leading asbestos fiber producer entered its mining equipment, and this coupled with 
50th year of operations in 1967. A _ other factors such as increased wage rates, 
historical report traces the development of | contamination of the fiber by overburden, 
mining practices and equipment at the and lower quality fibers due to additional 
firm’s Jeffrey Mine, at Asbestos, Quebec, handling favored a return to. open pit 
the largest asbestos mine and mill in the _ procedures.® 
free world. The report covers statistics of |§ ———————__— 
the mine fr 8 to 1966 i 9 Canadian Mining Journal (Quebec). The 

e from 1 Bl : 66, and contains Free World’s Largest Asbestos Producer. V. 88, 
many photographs including the open pits No. 5, May 1967, pp. 45-64. 
during 1890 and 1895. The mine wa Northern Miner (Toronto). Canadian Johns- 

gs . : © s Manville Reaches Half Century Mark This Year. . 
operated as an open pit until 1950 whena No, 18, July 27, 1967, p. 2.
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Table 7.—Canada: Shipments ef asbestes, by grades 

(Short tons) 
Neen ee ee aaa Ean NnIEINEI NEES 

1963 © 1964 1965 1966 1967 

a 
Quebec: . 

Crude No. 1, 2, and other_____..__----- 217 218 () () (4) 

Milled group: 
3 (spinning)._.__-._--_----------- _28,987 31,376 21,356 28,716 25,391 

4 (shingle)___..__-._____.--------- 380,900 319 , 629 322 , 772 371 , 837 336 , 568 

5 (paper)__.__......-.------------ 169,198 188 , 672 168 , 759 190 ,278 185 , 450 

6 (stueco)__________._--_-____----- 284,371 232 ,382 208 , 682 229 , 426 244,021 

7 (refuse)__...-.---.___------------ 458,821 507 , 003 506 , 497 512 ,030 490 , 087 

8 (sand)___-._____---.------------ 8,036 5 ,602 6,088 8 , 706 7,149 

Newfoundland, Ontario, and British Columbia- (2) 135 , 887 153 , 401 138 ,288 154,345 

Total of all grades____________..-_-_--1,275,530 1,420,769 1,387,555 1,479,281 1,443,011 
- . ST ER ee 

r Revised. 
1 Included with group 3. — 
2 Included with Quebec. 

Source: Dominion Bureau of Statistics. . 

Advocate Mines, sole producer of asbestos producer, is one of the few asbes- 

asbestos in Newfoundland in 1966, milled tos firms to publicly provide information 

92,006,738 tons of ore and produced 65,201 __ on reserves.” 
tons of asbestos fiber for a recovered grade It was reported that Asbestos Corpora- 

of 3.25 percent. This represents a con- tion Limited, suspended development work . 

siderable increase over the 1965 figure of | on the Asbestos Hill project in Ungava, 

2.94 percent.” northeastern Quebec because of enormous 

_Johns-Manville also manages Advocate — escaluation of costs. The corporation spent 

Mines at Baie Verte, Newfoundland, and about $25 million on the Ungava property, 

is developing a third asbestos mine at including the cost of acquisition. Of this 

Reeves Township, near Timmins, On- amount nearly $14 million was spent on 

tario."! actual development. | 

It was announced that the aerial skyline Asbestos fiber shipments for the year 

spanning the Yukon River at Dawson has 1967 from the Black Lake mine, jointly 

been completed. The 1,500-foot-long sky- owned by United Asbestos and Lake 

line is designed to haul freight across the | Asbestos of Quebec (a subsidiary of Amer- 

Yukon River during freeze-up and spring ican Smelting and Refining Go.) was ex- 

breakup so that Cassiar Asbestos Corp. pected to reach 123,000 tons, an increase 

Ltd., can operate its new mine at Clinton of 7 percent more than 1966 production 

Creek and ship fiber on a year-round basis. of 115,000 tons.*® 
The Cassiar asbestos mine is 60 miles | 
northeast of Dawson.?2 Germany, West.—In response to the 

Operating data including mining United Nations Security Council Resolu- 

methods, equipment, ore preparation and 0? of December 16, 1966, on economic 
storage, bagging and shipping, and ventila- sanctions against Rhodesia, licenses to 

tion were summarized for ten mines operat- _ 

ing in the Eastern Townships of Quebec. 10 Northern Miner (Toronto). Successful Year 

These mines were operated by Canadian he ocate, As Profits Higher, No. 3, Apr. 13, 

Johns-Manville Co.; Asbestos Corp., Ltd. ; 11 Canadian Mining and Metallurgical Bulletin 
: . : ‘ : (Montreal). Canadian Johns-Manville—Ha 

Bell Asbestos Mines ; Flintkote Mines ; Gostusy Of Growth. V. 60, No. 664, August 

National Asbestos Mines; Carey-Canadian 1967, p. 865. ; | An Aerial 
: . ; : 13 12 Engineering and Mining Journal. An Aeria 

Mines; and Nicolet Asbestos Mines. Skyline. V. 168, No. 3, March 1967, p. 156. 
As a result of the continuing program i8 Mining in Canada (Ontario). Quebec Is 

of ore reserve evaluation at Asbestos Cor- Ma‘ py ae 30 of Asbestos Industry. October 

poration Limited properties, and after 14’Asbestos Corporation Limited. Annual Re- 
i i port. Montreal, 1967, p. 4. allowing for ore consumed by operations 1S Eneinecsing and Mining Journal. Quebec, 

during the year, reserves at the end of  yv. 168, No. 5, May 1967, p. 18. stua N 
Northern Miner (Toronto). Studying ew 

1967 were calculated to be 161,163,000 Plans For Asbestos Hill of Asbestos Corporation. 
tons compared with 167,012,000 tons at No. 6, May 4, 1967, p. 1. to). United Asb 

h . ; 16 Northern Miner (Toronto). Uni sbes- 
Lis end a 1966. Asbestos Corporation |." No Up Sharply First Nine Months No. 33, 

imited, Canada’s only major independent Nov. 9, 1967, pp. 1, 12.
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import asbestos from Rhodesia were no This technically sophisticated plant— 
longer granted.” located in one of the most remote parts of 

South Africa, 300 miles from Johannes- 
India—Production of asbestos in India 1, 7 : . 

during the first 9 months of 1967 was hard nad’ he designed ‘0 e eal with the 
6,071 tons. This represents an increase of Bee eee nae POU RES OF al asnestos bearing 6 percent th Pp ‘od in 1966. ore The banded ironstone, in which 
Exports ot Ov he . e “= 1967 we "6 ’  amosite and crocidolite asbestos both occur, 
nee th | neice th in. tn 1966 Ta is so hard that only the heaviest and most 

€ than twice the exports in - iM- durable crushing and reducing equipment 
ports of asbestos in 1967 were 32,500 tons h . . 
compared with 33,019 tons in 1 966 18 can cope with it on a continuous basis. 

: o>" Fully mechanized pressure-packing units of 

Italy.—Production of asbestos in 1966 Unusual design, to overcome the high 
was 90,464 short tons, an increase of 14 resiliency of amosite, are now in operation | 

percent above 1965 output. Because of for all of the standard gradings of amosite. 

greater local requirements in 1966 imports Also, newly developed motor transporta- 
increased about 13 percent. The country tion units for moving amosite from mine 

of origin of imports were as follows: to railhead—28 miles—and extensive new 
Republic of South Africa, 21,098 tons; railhead facilities for storage, palletizing, 

Canada, 13,622 tons; U.S.S.R. 7,644 tons; and mechanical loading of rail cars are in 
and other countries, 1,943 tons. Exports full operation to complete the new 
of asbestos in 1966 were 39,613 tons Mosite production complex.” 
compared with 28,295 tons in 1965, an A member of the Cape Asbestos group — , 
increase of 40 percent. The destination of Of companies, released information on 
the exports were as follows: West Ger- ocean freight rates to the United States 
many, 15,070 tons; France, 8,842 tons: for amosite and crocidolite from South 
Poland, 5,100 tons; Spain, 1,659 tons; Africa. To Eastern and gulf coast ports, 

: Cuba, 457 tons; and other countries, 8,- ©? non-pressure-packed fiber the rate is 
485 tons.29 | $30.50 per long ton (2,240 pounds) ; for 

| pressure-packed fiber, $27.75 per long ton. 

amounted to 687 tons in 1966, of which Coast are $40.50 per long ton for non- 
the Kwangchon mine accounted for 558 pressure-packed fiber and $37.75 per long 
tons and the Kwihang mine produced 129 __ tons for pressure-packed shipments.” | 
tons. : The Ethel asbestos mine at Mtoroshanga 

an . ceased operations. Marginal recovery, lead- 
South Africa, Republic of—Production jing to technical difficulties and increasing 

of asbestos during the first 9 months of costs were given as reasons for the shut- 
1967 was 202,470 tons or about 2 percent sm 

: . oa down. The mine was operated by Ethel 
less than during the same period in 1966. . 3: 
Exports amounted to 165,254 tons during Asbestos Mine, Ltd., a Subsidiary of 
the same period and local sales were 17,- Skandinaviska Eternit Aktiebolaget and 

565 tons. Pcoduction of amosite during A. B. Ifoverken, Stockholm, Sweden. 
January—September 1967 was 71,632 tons; The Thornwood asbestos mine, 7 miles 
chrysotile, 29,084 tons; and crocidolite, south of Gwanda, was reactivated by A. D. 

101,754 tons. Exports for the same period Theron & Sons (Pvt.) Ltd. Reserves are 
for amosite were 63,777 tons; chrysotile, reported to be 300,000 tons of ore.” 
12,498 tons; -7d crocidolite, 88,979 tons. 

A new deposit of crocidolite was 
recently discovered at the pomiret mine, 17U 5. Embassy, Bonn, State Department Air- 
an exploration continued to uncover gram 1064, Mar. 6, »D.o . . 

. . . U.S. Embassy, New Delhi, India. State 
deep-seated deposits. The Pomfret mine is Department "Airgram A-932, Apr. 4, 1968, 4 pp. 
located in an isolated area in the northern 6 2 eorenu of Mines, Mineral Trade Notes. V. 

: , . 11, Nov r » p. 6. 
part of the Cape Province on the Molopo Ne North American Asbestos Corp. jisbestos 

ver. ews. New Blue Deposit At Pomfret. V. 2, No. 
oar . one 4, May 1967, p. 1. 

the new pee million amosite me No North, American Asbestos | Corp. Asbestos 
complex at Penge, now in full production, ews, V. 2, No. 10, October > D. 3 
is a highly automated unit that compares News ott cane ie ener ona ta 1 Asbestos 

favorably with the most modern asbestos 23 U.S. Embassy, Johannesburg, Republic of 
milling facilities elsewhere in the world. gout OT, Stele Department Airgram A-385,
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U.S.S.R.—Exports of asbestos continued France, Bulgaria, and Hungary received 
to increase. Exports in 1966 were 283,070 the larger amounts. 
tons compared with 273,810 tons in 1965. | 

TECHNOLOGY 

There are two kinds of distinctly fibrous national authorities are pressing for careful 
silicates, one manmade, the other occurring _investigations so that if there are dangers 
naturally. Glass fibers, silica, and alumino- they can be identified and controlled.”® . | 
silicate fibers and those mineral fibers Dust control is very important in the 
known as rock-wool and slag-wool con- asbestos industry and much has been done 

| stitute the group of artificial fibrous to develop effective contro] methods and to 
silicates, all of which, with the possible safeguard the workers in mining and mill- 
exception of certain quartz fibers, have a ing operations. Steps taken by the asbestos 
random noncrystalline structure. In con- industry in creating ketter working condi- 
tradistinction to glass fibers, the naturally tions and as a safeguard against industrial 
occurring fibers possess true crystallinity of | diseases through ventilation engineering 1s 
structure, which in turn predetermines and _ described.”® | , . 

contributes to their range of unusual chem- It was announced that new legislation | 
ical and physical properties. Structural will be introduced in the United Kingdom 
and chemical properties, chemical reac- describing measures to be taken to avoid 
tions, synthesis, tensile strengths, bond exposure to asbestos in occupations not 
strengths, surface area, and other physical covered by the present Asbestos Regula- 

properties of asbestos are discussed.” - tions. Exposure to relatively small and oc- 
High-strength asbestos’ fibers can  casional amounts of some forms of asbestos 

economically upgrade the environmental dust might result in a disease called 
| resistance of plastic moldings and laminates. mesothelioma, a malignant growth of the | 

Available asbestos reinforcements, the pleura (the lining membrane of the lung) 
plastics they can be used with, and _ or of the peritoneum (the lining membrane 
important properties and recommended of the abdominal organs) .*° 
uses are described.”® The United Kingdom asbestos industry 

The largest overhead eccentric jaw has formed an information committee 
crusher was put in operation by Cassiar charged with making the facts about health 
Asbestos Corp. Ltd., at its Clinton Creek, hazards in the producing and handling 
Yukon Territory, Canada, operation. The industries known to the public. The two 
crusher is capable of reducing asbestos ore diseases involved are asbestosis—a fibrosis 
to minus 6-inch size, at the rate of 350 of the lungs—and mesothelioma.™ 
tons per hour. Reason for the new crusher’s 

record size is that asbestos, a fibrous 4 etal Bulletin (London). U.S.S.R.’s 1966 
mineral, requires extraction from the mine Foreign Trade. No. 5268, Jan. 26, 1968, pp. 24- 

in large chunks so as to avoid destroying 7°55 Hodgson, A. A. Fibrous Silicates. The Royal 
the fibers, thus tending to optimize the Institute of Chemistry, Lecture Series Number 
quality of end products. Details and 4, Russell Square ee Woo ectos PP, 2. reed 
operations of the crusher are described.*’ Plastics Resist Heat and Chemicals. Materials 

An epidemiological survey is being car- in Design Eng» April Jescouver), Largest Over- 
ried on throughout the Quebec asbestos head Eccentric Jaw Crusher. V. 40, No. 1, | 

industry by the Quebec Asbestos ‘Mining Ja oining int Canada (Ontario). Epidemiolog- 
Association as a part of a planned interna- ical Survey. January 1967, p. 7. 

tional effort. Fact-finding medical research role ne ain Canada (Ontario). Health Con- 
on the effect of asbestos on human health October 1967, pp. 35-36. oe 

was centered in the Thetford Mines and Chemical, Age’ (London). Legislation oy 
Asbestos districts. The work undertaken Apr. 22, 1967, p. 11. 

is similar in design and purpose to other Mining Journsl (London). Heaish tapard 
surveys being conducted in the United  4¢¢. 
States, Finland, the U.S.S.R., Republic of 
South Africa, Italy, and other countries. 
Because of the universal use of asbestos 

and asbestos products, national and inter-



Barit 

By Donald E. Eilertsen * 

United States output and consumption. million short tons of crude domestic 

of barite continued at high levels in 1967. _ barite, the most since 1957, while imports 
Barite producers sold or used almost 1 for consumption were the least since 1958. 

Table 1.—Salient barite and barium-chemical statistics 

(Thousand short tons and thousand dollars) 

| 1963 — 1964 1965 1966 1967 
NN 

United States: = 

Primary: . 
Mine or plant production_-____-_-~_- 803 817 - 846 1,007 944 
Sold or used by producers--—_------- 824 | 830 852 947 962 

Value______.___-__------------ $9,402 $9, 796 $10,192 $11,259 $11,604 
Imports for consumption _-__.----- - 578 600 712 699 532 

Value____.___.--------------- $4,687 $4, 796 $5, 5538 $5 , 764 $4,655 
Consumption !_____.__------------ 1,230 1,277 1,388 1,417 1,371 

Ground and crushed sold by producers. -- 1,030 1,077 1,169 1,209 1,171 
Value___________-.__------------- $25,517 $26 , 948 $29,444 $30,641 $29 , 382 

Barium chemicals sold by producers. ---- 109 117 125 133 113 
Value________--__---------------- $15,837 $17,101 $17,935 $19,109 $16,283 

World: Production._......___-------------- 3,218 3,451 3,877 4,023 2,447 

1 Includes some witherite. | 

: DOMESTIC PRODUCTION 
Forty-four mines in nine States pro- the most barite since | 957. Yearend stocks 

duced crude barite in 1967 and almost of crude barite at mining operations 
88 percent of this production was from totaled 67,500 tons compared with 85,- 
Arkansas, Georgia, Missouri, and Nevada. 100 tons (revised) in 1966. | 7 
Although the output was somewhat smal-  —____~— , 1 “t alist, Divisi . 
ler than in 1966, producers sold or used Stuart y specialist, Division of Mineral 

Table 2.—Domestic barite sold or used by producers in the United States, by States 

(Thousand short tons and thousand dollars) 
an 

1963 1964 1965 1966 1967 
State SS ——————---_-—OOTCrovwmvmvOonn 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 

EEE 
Arkansas___..... 2386 $2,161 2388 $2,202 249 $2,379 233 4 8=6$2,266 229 $2,266 
California. —_—._.- 5 31 6 45 4 21 15 104 10 71 
Georgia__..._.... 117 2,013 109 2,022 Ww Ww WwW WwW W WwW 
Kentucky... -___- 6 85 6 96 __--- Luu pene ween eee eee eee eee 
Missouri___-.... 287 3,680 267 3,451 329 4,219 337 4,280 332 4,444 
Nevada._.-..... 120 760 149 1,261 91 583 139 933 154 923 
New Mexico-_-_-- 1 6 WwW WwW (4) 2 Lele Lene eee eee ee ee ene 
North Carolina... ... ------- ----- ------- -----0 ------- -----  ------- 1 6 
Tennessee_._.... 24 404 39 519 31 442 29 412 15 235 
Washington...-.. --- ------- ----- ------- (4) 1 wee anne eee (@) 1 
Other States 2.... 28 262 21 200 148 2,545 194 3,264 221 3,658 

Total_.__...._ 824 9,402 830 9,796 852 10,192 947 11,259 962 11,604 _ Og SO ee eee ee 
W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other States.” 

1 Less than 4 unit. 
2 Alaska (1966-67), Idaho (1963-64), South Caroiina (1963-66), and Texas (1963-66). 

209
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Three firms in three States produced Division, FMC Corp., Modesto, Calif. ; 
crushed barite while 17 firms in nine Mallinckrodt Chemical Works, St. Louis, 
States produced ground barite, some firms Mo.; Ozark Smelting & Mining Co., Cof- 
producing from more than one plant.  feyville, Kans.; and Pittsburgh Plate 
The output of these materials continued Glass Co., Chemical Division, New Mar- 

| at a high level. tinsville, W. Va. 
The following firms produced barium The following firms used various bar- 

chemicals from barite, except where indi- ium chemicals to make other barium 
cated: Chemical Products Corp., Carters- chemicals: a 
ville, Ga.; Chicago Copper & Chemical J. T. Baker Chemical Co., Phillipsburg, 
Co., Blue Island, Ill.; The Great Western N.J.; Barium & Chemicals Inc., Steuben- 
Sugar Co., Johnstown, Colo. (also used ville, Ohio; Eastman Kodak Co., Roches- 
witherite); Holland-Suco Color Co., ter, N.Y.; Inorganic Chemicals Division, 
Huntington, W. Va.; Inorganic Chemicals FMC Corp., Carteret, N.J. 

CONSUMPTION AND USES 

| The greatest use of barite continued magnets, vinyl stabilizers, brick, tile, rail- 
to be as a weighting agent in oil-and road flares, fireworks, and sugar refining. 
gas-well drilling muds for lubricating and In contrast to 1966, the producers of 

cooling drill bits, sealing the walls of ground and crushed domestic barite | 

_ holes to prevent caving and loss of dril- (table 5) reported smaller sales of these 
ling pode ane confining high F blow. materials to the well-drilling, paint, and 
to the rock formations to prevent Diow- sw ibber industries, and larger sales to the 
outs. Barite was also used by the glass, oe . . 

. : : . glass and undistributed industries, the 
paint, and rubber industries and in mak-. I ly hemicals. C . 
ing barium chemicals for many uses such ‘ter mostly tor chemicals. “onsumption 
as glass, television picture tubes, ceramics, 0f domestic and imported barite for 
lubricating oil additives, paper coating, chemicals (table 4) decreased 16 percent 
lithol colors, steel hardening, permanent in 1967 over 1966. 

Table 3.—Ground and crushed barite Table 4.—Crude_ barite (domestic and | 
produced and sold by producers in the imported) used in the manufacture of 

United States ground barite and barium chemicals in the 
| United States | 

. (Thousand short tons and thousand dollars) 
(Thousand short tons) 

Produc- Sales a 

Year Plants tion rae In manufacture of— 

(quan- Quan- Value —— 
tity) tity Year Barium Total 

Ground _ chemicals 
barite 2 and 

1963___.... 34 1,027 1,030 $25,517 lithopone 
1964__..._. 33 1,079 1,077 26,948 
1965__._.__ 31 1,169 1,169 29,444 ae 
1966_____.. 30 1,203 1,209 30,641 1968___-_..-.._ 1,048 182 1,230 
1967__...__ 29 1,174 1,171 29 , 382 1964_____.__.. 1,103 174 1,277 

1965______.__ 1,199 189 1,388 
1966___.._... 1,215 202 1,417 
1967_..._.__.. 1,201 170 1,371 

1 Includes some witherite in the manufacture of 
barium chemicals. 

2 Includes some crushed barite.
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Table 5.—Ground and crushed barite sold by producers, by consuming industries ! 

1963 | 1964 1965 1966 © 1967 

Industry Per- Per- Per- Per- Per- 
Short cent Short cent © Short — cent Short cent Short cent 
tons of — tons . of tons of. tons of tons of 

total total total total total 

Well drilling-_--_. 907,134 8&9 930,965 87 986 , 889 84 1,022,106 85 949 982 81 
Glass__-_.__._-- 56 , 362 5 56 , 866 5 70,158 6 73,660 6 91,220 8 
Paint____._.__-- 34,611 3. 58,896 6 68,827 6 69 , 895 6 59 , 698 5 
Rubber. ____-_-- 28,479 3 26,675 2 29,992 3 38 ,249 3 31,039 3 
Undistributed _-__- 3,121 __. 3,787 __. 12,718 1 4,605 --- 2 39,166 3 

Total___._ 1,029,707 100 1,076,689 100 1,168,584 100 1,208,515 100 1,171,105 1060 

1 Designated uses as reported by the producers of ground and crushed barite. 
2 Includes chemicals not separately reported. ae 

Table 6.—Barium chemicals produced and used or sold by producers in the United States 

- (Short tons) 

Used | by Sold by producers 3 
: producers 2 -——£H—_—_——_—_—_—_—__—_- 

Chemical and year Plants Produced in other -* Short Value 
. barium tons 

chemicals 

Black ash:‘ 
1968_____...___.---_.-_-------.-.-- 8 112 ,953 102 , 945 3,374 $322 , 941 
1964____._.--------_--------------- 9 114,421 110,676 3,605 344,295 
1965______._--__------------------- 7 124,279 118 ,805 3,954 $75,815 
1966________.____-_------------- +s 7 131,671 128,886 ~~ 4,691 465,116 
1967______---------+--------------- 6 111,019 109, 803 2,690 273,997 

Carbonate (synthetic): 
1968_____._____-__----------------- 7 78,411 25,688 52,026 5,685 ,281 
1964___._______-------------------- 7 81,018 28 , 088 53 , 897 6,021 , 728 
1965____-_------------------------- 6 85,609 28 , 734 57,264 6,206 , 303 
1966____...--_._------------------- 6 94,369 80, 669 63 , 697 7,197,090 

- 1967__.--------L_------------------ 6 82,281 26, 782 55,625 6,307 , 246 
Chloride (100 percent BaCl): . 

1963_._.-.------------------------- 4 11,100 ________- 11,299 1,842,105 
1964_._____.._--------------------- 5 11,425 __.___ 11,590 1,926 , 885 
1965_____-___.----------=----------- 3 11,214 -___.____e 10,975 1,392 , 909 
1966____..-_----------------------- 3 12,373 ___-____- 12,213 2,182,917 
1967___._.-_-----.-++------.-------- 3 11,180 ________. 10,692 1,942 , 283 

Hydroxide: 
1963_____.._-..-------------_------ 4 18,746 _________. 18,436 3,018 , 482 
1964___._...----------------------- 5 23 , 384 WwW 28,318 3,688 , 060 
1965____.-..----------------------- 5 30,211 WwW 30,459 . 4,662,887 
1966______--.-.-------------------- 5 29, 604 Ww 28 , 664 4,123 ,893 
1967____.-------------------------- 4 25,172 WwW 25,250 3,729, 658 

Other barium chemicals:5 
1963________---.------------------- ---- 26,555 WwW 23 , 462 4,967 ,844 
1964_____.__.----------------------  ---- 28,365 WwW 24,598 5,120, 053 
1965_______---.-------------------- ---- 29 ,006 Ww 21,926 4,796,988 
1966__________--__----------------- +e -- 30,054 WwW 23,763 5,140,246 
1967_____._. ee ---- (5) 30 , 229 WwW 18,269 4,029,904 

Total:? 
19638____..___.--.------------------ 14 wee eee eee eee eee eee 108 , 597 15, 836,653 
1964._...___..-__------------..---- 14 wee eee eee eee eee ee 117,003 17,101,021 
1965__.______..-.------------------- 12 eee eee eee eee eee eee 124,578 17, 934,902 
1966_____._____.---------.--------- 12 wee eee eee Lee eee ee 133 ,028 19,109,262 
1967____.__.__.-------------------- 12 eee eee eee ween eee 112 ,526 16, 283,088 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes purchased material. 
2 Of any barium chemical. 
3 Exclusive of purchased material and exclusive of sales by 1 producer to another. 
4 Black-ash data include lithopone plants. 
5 Includes barium acetate, nitrate, oxide, peroxide, sulfate, and other compounds for which separate data 

may not be revealed. 
6 Barium acetate, 1 plant; nitrate, 3; oxide, 2; peroxide, 1; sulfate (synthetic) 5. 
7 A plant producing more than 1 product is counted only once in arriving at total.
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| oo PRICES 
Prices of barite and barium chemicals at which transactions occurred. 

are negotiated between the buyer and The quoted prices of two varieties of — 
seller. The published prices, which fol- chemical-grade barite and of three bar- 
low, only serve as a general guide to ium chemicals increased. | 
prices and do not necessarily reflect prices | . 

| Table 7.—Price quotations for crude and ground barite in 1967 

: (Per short ton) | 

7 Item OO 1967 

Chemical grade, f.o.b. shipping points, carlots: a, 
Hand picked, 95 percent BaSO,, 1 percent iron !_________._--___.--_.-._----.. . $18.50 to $20.50 
Flotation or magnetic separation, 96-97.5 percent BaSQu, 0.3-0.7 percent iron 

(add $3 for 100-pound bags)?_____.-__.--.-.-. 2-2 eee -e----e--- = 19 to 24.50 
Water ground, 99.5 percent BaSOu, 325 mesh, 50-pound bags._________._..-_--- 45 to 49 

Drilling-mud _ grade, f.o.b. shipping ‘point, carlots: 88-93 percent BaSQ:, 3~12 percent, . 
iron, specific gravity 4.20—4.30: . 

. Crude, bulk__.._________._-_ + _--- eee eee eee 12. to 16 
Some restricted sales_._._..___...-----------------~----_-----+------------- 11.50 
Ground... ____.....-----------------------------------+------------------ 28 to 26 
Imported, bulk, c.i.f. gulf ports._.._.-.._--...------------------------------- 10 to 14 

1 $18.50 until September 18, and afterward at $20 to $20.50. | 
2 $19 to $23.50 until September 18, and afterward at $24.50. 

. Source: Metals Week. 

- Table 8.—Price quotations for barium chemicals in 1967 | 

(Per short ton, except as noted) : 

. Item 1967 

| Barium carbonate, calcined, bags, carlots, works._..........--.-------.---------- 1 $117.00 to $122.50 
Barium chlorate, drums, works_____.____.-__-----.-----------------per pound-- .32 to 41 
Barium chloride, anhydrous, bags, carlots, works_______-_---.------------------- 2185.00 to 194.00 
Barium dioxide (peroxide), drums, freight equalized___-___.__...------per pound-- .30 
Barium hydrate, crystalline, bags, carlots, truckloads, delivered__.-_..._.--------- 224.00 
Barium monohydrate, 99 percent, bags, carlots, delivered_______--per 100 pounds- _ 12.00 
Barium nitrate, barrels, carlots, truckloads, delivered. __-._-...-------per pound_ - .16 

Barrels, less carlots, less truckloads, delivered______..-----------------do__-_- 17 
Barium oxide, ground, drums, carlots, truckloads, freight equalized____.__.--_----- 288.00 
Blanc fixe, direct process, bags, carlots, works......_._--__--..------------------ 3175.00to 235.00 

1 $117 to Dec. 3. 
. 2 $185 to Dec. 3. 

. 3 $156 to $175 to Dec. 3. 
Source: Oil, Paint and Drug Reporter.



BARITE. 213 

FOREIGN TRADE | 
Exports of lithopone declined sharply declared value of imports for consump- 

in 1967 from those of 1966; the latter tion of crude barite at foreign ports, for 
were the highest since 1953. all countries, in 1967 was $8.75 per short 

, ton. The large decrease in barite imports 
Table 9.—U.S. exports of lithopone in 1967 may be attributed to smaller de- 

mand by the chemical and well-drilling 
Year Short Value industries. Declared values of crude barite 

, tons (thousands) at foreign ports were as follows for the 
See _ indicated countries: | 

1965_.....____-._------- 609 $187 . 
1966... ------..--------- 3,017 644 Per ion 

eee ene eee ee ee eee 735 267 5 
Sn Canada............cc cece cece s $8.49 

GYEeCe. oe ee ee ee 8.26 
. Ireland. ......... 0.2.00 cee eee 7.56 

Imports for consumption of crude Mexico............ 0c e eee 7.93 
barite were 24 percent lowerin 1967 com- Moracco..................... 10.06 
pared with those in 1966. The average Peru..............-.-----+--- 10.32 © 

Table 10.—U.S. imports for consumption of barite, by countries 

(Thousand short tons and thousand dollars) 

| 1966 1967 | 
Type and source — . —_ 

Quantity Value Quantity Value 

Crude barite: - | | | | 
Algeria....__...-..-------------------------- 11 $111 ° 17 $163 

'  Canada_________-____- e+ ++ - 181 1,541 134 1,141 
Germany, West..._...----------------------- -----  ----------- (4) 1 
 Greece_____- ee 11 85 37 306 

- Jreland___-_.-._-_---._.---___.---------------- 116 874 58 437 
* Ttaly_.-.- 1... ------------- +--+ ----- 8 80 8 99 

Mexico_______-__--_-------_----------------- 212 1,501 133 1,055 
Moroceco_.___________---.-------------------- 45 444 49 497 
Peru____.____________-__--~.----- ee ee ee 95 969 — AY 129 

| urkey_.-.....-_.--------------------------- 10 83 25 227 
- United Kingdom_-__-_..--------------------- 10 76 ------- ~-------- 

_ Gotal_.._______-----------e--e------------ 699 5, 764 582 4,655 . 

Ground barite: a _ 7 
Canada____________.---_-------------------- () 1 () 2 
France______________._-_---- eee ene eee ee eee ee (4) 2 
Germany, West________---------------------- (4) 1 pence ee eee eee nnnee 

Total__________________-__-_-------- +--+ eee (4) 2 (1) 4 
eee OE ieee aN GaO.wl  @?O$SuAC._  !‘!/§ ?To&_. 

1 Less than )% unit. 

Table 11.—U.S. imports for consumption of barium chemicals 
a 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) 
Year —_—— eee O8 a 

Blanc fixe Barium Barium 
Lithopone (precipitated chloride hydroxide 

barium sulfate) 
nn 

1965_______..___ 2 -- 190 $34 1,624 $181 890 $80 6 $1 

1966___.____________- 182 33 2,705 304 1,237 128 11 2 
1967__._.._-___.___--- 116 22 2,249 282 979 120 ween peewee 

Short tons Value Short tons Value Short tons Value . 
(thousands) (thousands) (thousands) 

Barium nitrate Barium carbonate, Other barium 
precipitated compounds 

1965___-_.-._____- -- 568 $84 826 $53 291 $165 
1966____________---- 1,005 170 1,150 74 444 249 
1967___.._________-- 1,046 153 813 54 156 73 
ee
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Table 12.—U.S. imports for consumption of crude unground, 
_ and crushed or ground witherite 

Crude unground Crushed or ground 

Year Value Value 
Short tons (thousands) Short tons (thou- 

: sands) 

1965_.______._--_------ eee eee eee. 2, 569 $112 25 $2 
1966_._._______________u eee 2,138 - 100 90 8 
1967_____________ eee eee 1,260 i 58 25 3 

WORLD REVIEW 

Rhodesia, Southern.—The proved re- basin, about 400 miles northeast of Bang- 

serve of barite at the Dodge mine of the kok, for a number of minerals and 

Dodge Mineral Development Co. in the metals. One of the deposits, a limestone 

Shamva district was reported to be more replacement . deposit, was found to con- 

than | million tons.” tain 2.5 million tons of proven and prob- 

Thailand.—During a _ recent study © ape reserves OF pare and possibly as 
sponsored by the United Nations, U.S." S 2 momo 
Geological Surve eologists rkin TT oo: , | 

8 : urvey seo 8! wo 8 2 Bureau of Mines. Mineral Trade Notes. V. 
closely with the Royal Thai Department  ¢4, No. 9, September 1967, p. 5. 
of Mineral Resources investigated 58 _3 U.S. Geological Survey. Mineral Investiga- 

. . . tions in Northeastern Thailand. Open file 
mineral prospects in the Mekong River  ;yeport, 1967, 276 pp.
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Table 13.—World production of barite, by countries ! 2 

(Short tons) 

Country 1963 1964 1965 1966 1967 > 

North America: 
Canada________.__-__-- 173 , 503 169,149 208 , 025 221,376 199 , 576 
Mexico__.._.____.-_-_-_- 283 , 246 368 ,220 406 ,027 321,306 NA 
United States____...__.- 803 , 106 816,706 845 ,656 1,006,965 944 , 082 

South America: 
Argentina___.-.-..--... 25,350 15,989 r 21,843 r 23,700 NA 
Brazil_.._-.__...-----_-- 37,601 36 , 968 70 , 945 44,344 60 , 073 
Chile________---------- r1,124 1,203 r 3,132 r2,345 NA 
Colombia_..--_------_-- 11,574 - 11,244 9,700 e 9,900 NA . 
Peru_______--_--------- 137,557 138 , 252 122,104 128 ,579 NA 

Europe: 
Austria (marketable) __._- 2,395 1,390 2,573 r 3,086 e 2,900 
France.__.__.-__-------- 82,078 92 ,397 114, 733 e 110,200 NA 
Germany, West 

(marketable) -__._------ tr 503, 430 r515,290 r 517,374 r 497,418 NA 
Greece_________--__---- r 94,000 75,000 132 ,000 r 143,000 NA 
Ireland_..______-------- 14,918 45,2382 92,581 r 137,789 NA 
Italy._.._.-.-.--.------- 114, 229 115,461 156,412 190,411 e 171,000 
Poland______---_-_--__- 50,376 ©50.3876 - © 50,376 e 51,800 e 51,800 
Portugal._._____._-__-- 1,828 384 r1,199 1,054 #180 
Rumania_.___________-- NA NA r 50,000 er 55,000 e 61,000 
Spain. ____-_.._.----_--- r §3,312 65,183 r 61,140 NA NA 
U.S.S.R.¢__ 220,000 tT 243 ,000 r 254,000 r 276,000 287 , 000 
United Kingdom 3______. 61,066 68 ,343 67,241 34,172 NA 
Yugoslavia_______-- 115,176 112,072 107 , 045 r 88 , 393 e 99, 000 

Africa: . 
Algeria_.____.._.------- 32,421 32,665 47,142 e 82,700 e 88 ,000 
Kenya_______-__------. 0 ---------- +--+ 40 108 NA 
Morocco. ______-------- 104,228 99,036 114,508 117,126 99, 779 
Rhodesia, Southern- --_ -.- 1,953 1,561 e 1,500 NA NA 
South Africa, Republic of 2,704 2,835 1,477 6,815 ¢1,700 
Swaziland______......-- 93 17 541 1,150 « 700 

Asi United Arab Republic. ___ 4,545 r 5,017 16,924 © 16,500 NA 
sia: 

Burma.______...-------- r2,127 NA r 1,940 er 8,800 NA 
China, mainland ¢______- r 88,000 110,000 110,000 F 121,000 110,000 
India_________._------- 41,752 tr 51,763 t 53,223 56,949 NA 
Tran 4... _.___---_------- e 16,500 47,399 er 68,000 er 68,000 e 68,000 
Japan -= =~ = 2 --- = ooo 41,360 43,810 46 , 606 tr 44,396 41 ,417 

orea: 
North ¢___-____---- r 77,000 t 77,000 r 88,000 F 110,000 110 ,000 
South___.....__---- 3,040 3,024 1,419 40) ____u----- 

Pakistan__.__-__..-._--- 5,422 13 ,235 9,740 r 8,624 NA 
Philippines. _..___-_.--- 1,008 1,627 _...----_--- 2 NA 
Turkey___.-__.-------- 1,081 6,669 13 , 206 e 18,700 34,822 

Oceania: Australia___.____.-- 9,206 13,778 r 13,413 r 15,370 16,017 

Total 5.____-__._.____. *3,218,309 r 3,451,295 r 3,876,785 r 4,023,118 2,447,946 

e Estimate. P Preliminary. tr Revised. NA Not Available. 
1 parite is produced in Bulgaria, Czechoslovakia, and East Germany, but data on production are not 

available. 
2 Compiled mostly from data available May 1968. . 
3 Includes witherite. 
4 Year ended March 20 of year following that stated. 
5 Total is of listed figures only; no undisclosed data included. 

TECHNOLOGY 

Discovery of a belt of barite deposits is mostly dark gray, contains 71 to 94 
in Nevada may add appreciably to the percent BaSQO., and is interlayered in 
domestic barite reserve. Additional explo- black chert. Outcrops indicate that the 
ration will be neéded to evaluate the beds may extend 10,000 feet along the 
economic potential of the deposits. The strike.‘ 

three principal barite beds usually range 4Shawe, D. R., F. G. Poole, and D. A. 
from 5 to 30 feet in thickness, but one  Brobst. Bedded Barite in East Northumberland 

. . Canyon, Nye County, Nevada. U.S. Geol. 
exceeds 50 feet in some places. The barite survey Circ. 555, 1967, § pp.
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 -- Bauxit 

| _ By Robert F. Griffith * | 

Bauxite and alumina in 1966 and 1967 Public Law 89-364 (April 14, 1966), pro- 
were featured by worldwide alumina plant vided for disposal of 126,300 long tons of 
capacity expansions, the increasing trend calcined refractory-grade bauxite from the 
to convert bauxite to alumina at the national stockpile, which was reduced to 

- bauxite source, and continued research to its objective of 173,Q00 tons by sales 
develop nonbauxitic sources of alumina. of -49,000 tons in 1967. No acceptable bids 
Imports of alumina for the production of | were received by the General Services 
aluminum doubled each year from 1965 to Administration on the offering for sale of 
1967 reaching almost 1 million short tons. 1,000 short dry tons of fused crude | 

Legislation and Government Programs— aluminum oxide used in abrasives. 

Table 1.—Salient bauxite statistics | 

a (Thousand long tons and thousand dollars) | . 

, : 1963 1964 1965 1966 1967 

United States: : | . | 
Production, crude ore (dry equivalent) _ _. 1,525 1,601 1,654 1,796 1,654 

Value__..-.--..------..-.-------- $17,234 $17, 875 $18 , 682 $20 , 095 $19, 079 
Imports for consumption !__._.______--- 9,212 10,180 11,199 - 11,529 11, 673 
Exports (as shipped)___._....--.--.----+) 203 279 147 62 2 
Consumption (dry equivalent)...---._-- 11,318 12,546 13, 534 14,084 14, 503 

World: Production__........-..-----------. 30,206 32,826 36, 854 38 , 766 43 ,612 

1 Includes bauxite imported for Government account. Import figures for Jamaican, Haitian, and Dominican 
Republic bauxite included were adjusted by Bureau of Mines to dry equivalent. Other imports, which are 
virtually ail dried, are on an as-shipped basis. 

DOMESTIC PRODUCTION 

Output of crude bauxite remained at the Chemical Co. Reserves of bauxite in 
1965 level but decreased 8 percent from Arkansas, comparable with the grade now 
1966 production. Cessation of production being mined, are estimated to be sufficient | 

during the first quarter at the American to last for 25 years at the current rate 
Cyanamid mine in Pulaski County, Ark. of production.” 
accounted for a large part of this de Harbinson-Walker Refractories Co., 
crease. National Properties Mining Co., and 

Arkansas continued to produce 96 per- Wilson-Snead Mining Co. mined bauxite 
cent of the U.S. total from mines operated in Barbour and Henry Counties, Ala., 
by three companies in Saline County. The and American Cyanamid Co. mined baux- 
two leading producers, Aluminum Com- ite in Sumter and Floyd Countries, Ga. 
pany of America (Alcoa) and Reynolds Together they produced 70,500 long dry 
Metals Co., shipped crude ore to their tons, a 9-percent decrease from the 1966 
own alumina plants. American Cyanamid total. Harbinson-Walker Refractories Co. 
Co. continued to operate its Saline — 

; . 1 e 7 s e e s - 

County mine for the production of cal- stud specialist, Division of Mineral 
cined bauxite. Activated bauxite was pro- P tenatterson, Sam H. Bauxite Reserves and 

otentia uminum esources oO e or: 

duced by Porocel Corp. and Stauffer U.S. Geol. Survey Bull. 1228, 1967, 176 pp. 

217
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produced calcined bauxite; the other com- num .oxide products totaled 6.9 million 
panies produced dried bauxite. ~ - * “tons of which 5.91 million tons went to the 

Reynolds Metal Co. began production of | aluminum industry; the remainder was 
sodium aluminate at its Hurricane Creek, shipped to the refractory, ceramic, chemi- 
Ark., alumina plant. Reynolds is the first cal, and abrasive industries. 
primary aluminum producer to make and Harvey Aluminum, Inc., began produc- 
market this basic chemical. Alcoa and tion of alumina from Austrialian bauxite 
Kaiser Aluminum & Chemical Corp. at its 350,000-ton-per-year capacity plant 
doubled their tabular aluminum produc- at St. Croix, Virgin Islands. The alumina 
tion capacities at their plants in Bauxite, was shipped to Harvey’s aluminum reduc- 
Ark., and Baton Rouge, La., respectively. tion plant at The Dalles, Oreg. In 1967, 

~ The gross weight of alt aluminum 52,576 short tons of alumina were shipped 
oxide produced in 1967 was 6.51 million to the United States from the Virgin 
short tons of which 6.15 million short tons Islands. This operation, and the eight 
was calcined alumina, 254,000 tons was alumina plants in the continental United 
trihydrate alumina, and the remainder was States operated by four aluminum com- 
tabular and activated alumina and light panies accounted for the entire calcined 
hydrate. Shipments of alumina and alumi- alumina output. : - 

CONSUMPTION AND USES 

| The production of aluminum accounted Shipments of domestic bauxite (an index 
for 90.0 percent of U.S. bauxite consump- of the grade of ore consumed) containing 
tion in 1967, of which over 87 percent was. less than 8 percent silica decreased: to 4 

| imported. The refractory, chemical, and percent of the total, the 8- to 15-percent 
abrasive industries in that order accounted _ silica class increased to 73 percent, and the 
for most of the remainder. Minor quan- plus 15-percent silica category decreased to 
tities of bauxite were consumed by the 23 percent. A 5-year comparison of the 
cement, oil and gas, and steel industries — grades shipped follows: : 
and by municipal water works. . oo 

| - $i02, percent | —- 1968 s«964 1965 1966 1967 - 

Less than 8.____-.--..------.------..---------- 8 6 5 10 4 
8tol5.._______._-_____-___.__----..l----s--e) BR 6B 64 60 73 
More than 15.___._._..---.--.----- ---2------- 40 Br 31 30 23 

The aluminum industry received 94 per- = Calcined alumina consumed by the pri- 
cent of total alumina shipments. The mary aluminum reduction plants totaled 
chemical, refractory, and ceramic and 6.14 million tons. The amount of bauxite 
abrasive industries received most of the and alumina consumed to produce 1 ton 
remainder. of aluminum since 1963 was as follows: 

1963 1964 1965 1966 1967 

Bauxite._..__._._.-._--...-.-.-__--.--long dry tons__ 3.929 4.074 4.136 4.088 3.993 
Alumina______._....___-___.---.---------short tons.. 1.849 1.901 1.891 1.904 1.878 
Aluminum ___..-._.__.---..--------------------do___. 1.000 1.000 1.000 1.000 1.000
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Table 2.—Mine production of bauxite and shipments from mines and processing plants 
to consumers in the United States 

(Thousand long tons and thousand dollars) 

Mine production Shipments from mines and 
processing plants to consumers 

State and year —— 
Crude Dry Value! As Dry Value! 

| equivalent shipped equivalent 

Alabama and Georgia: 
1968____-.------..------..---------- 60 47 $533 54 62 $747 
1964__._._--- eee 51 39 444 57 57 809 
1965....----- ee ee eee 79 61 658 57 56 792 
1966_.___-_--..------.--.------2----- 102 13 656 85 82 - 1,108 
1967____.---.--.-----...-------1---- 108 83 810 | 85 84 1,236 

Arkansas: 
1963__._-.-.-------.---------------- 1,771 1,478 16,701 1,725 1,483 17,543 
1964___...-._-__..----._------------ 1,864 1, 562 17,431 1,773 1,531 17,859 
1965__...-..----..--.---------------. 1,911 1,593 17,974 2,008 1,729 20,293 
1966_._....--.--.------.------------- 2,060 1,718 19,439 1,891 1, 636 19, 788 
1967______.-._---.--__-.-----.-----. 1,948 1,571 18,269 2,022 1,742 21,343 

Total United States: me 
1968__........--_.---.--..------------ 1,831 1,525 17,234 1,779 1,545 18 ,290 
1964______.____l------._------------ 1,915 1,601 17,875 1,830 1, 588 18 , 668 
1965__.__.._-..-.------..------------ 1,990 1,654 18, 632 2,065 = 1, 785. 21, 085 
1966_______-__-_.----._-------------- 2,162 1,796 20, 095 1,976 1,718 20, 896 
1967_____-.-.--_-----_..-------.---- 2,051 1,654 19,079 . 2,107 1,826 22,579 

1 Computed from selling prices and values assigned by producers and estimates of the Bureau of Mimes. 

Table 3.—Recovery of dried, calcined, and activated bauxite in the United States 

(Long tons) 7 
i 

. . Processed bauxite recovered 

Year Crude ore Calcined or Total 
. treated Dried activated  ———————- 

- As recovered Dry equivalent 
ee 

1968__.......---.-.---- 170, 641 35,727 61,853 97 , 580 437,946 
1964___-...----.--.---- 166, 884 WwW WwW 93,235 128 ,347 
1965__--22 ee 193 , 076 WwW W 99, 765 140,713 
1966______--..-_-_--.-- | 202,443 W WwW. ‘117,326 157,206 
1967___...----- a -- 223,174 ‘W Ww 123,200 166, 696 

a 

W Withheld to avoid disclosing individual company confidential data. 

Tabular alumina was used in the manu- tries. 
facture of spark plugs, refractory brick, Aluminum sulfate (alum), by far the | 

casting molds, industrial crucibles, high largest item in the category of selected 
tension insulators, and thermocouple tubes aluminum salts, was consumed by the pulp 
where resistance to high temperatures, and paper, clay, and textile industries, and 
chemical attack, and general erosion was by municipal water works as a purifier. A 
necessary. Sodium aluminate and hydrated plant was constructed by the Tennessee 
alumina powder were consumed by the Corp. at Augusta, Ga., to supply this com- 
paper, paint, chemical and rubber indus- modity to markets in the Augusta area. 

STOCKS 

Bauxite stocks, crude and processed, in- and decreased about 140,000 tons in 1967. 
creased about 680,000 long tons in 1966
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Oo Table 4.—Bauxite consumed in the United States, by industries — | 

(Long tons, dry equivalent) 
TL SR here er se spenierenenvarene 

Year and industry . Domestic Foreign Total 

1966: > os 
Alumina.__.-..2--.2..-.- 2-2 eee 1,687,643 _ 11,420,670 13,108,313 
Abrasive!__._. 2 ee WwW 296,369 2 296,369 

° Chemical ._.....-.. 2-2-2 --- ee 104,738 189 , 539 294,277 © 
Refractory..........-..--.---_--- __- 39, 802 © 272,979 312,781 
Other__._.----.-- 2 eee 28,259 43,942 72,201 

Potable --e-- =: 1,860,442 12,223,499 14,083,941 

| 1967: , a ON 
Alumina.....-. 2-2-2 - eee 1,633,289 11,936,478 13 , 569, 762 
Abrasive!_ 2.20222 eee WwW 246,163 2 246,163 - 
Chemical._._.-.--..--- eee 130,292 175,727 - 306,019 
Refractory_......-.---..-.-_--- 2. ---- 32, 666 282,014 314,680 
Other __--_-------.----+-----.--------- 23,214 43,100 66,314 . 

Total t__...----2-e-eeeee-eee------ 1,819,461 12, 683,477 14, 502, 938 

W Withheld to avoid disclosing individual company confidential data; included with “Other”. 
1 Includes consumption by Canadian abrasive industry. 
? Excludes domestic. | 

| Table 5.—Bauxite consumed in the United States in 1967, by grades | 

| . (Long tons, dry equivalent) | . 
- . . . at , - . - 

Grade . Domestic origin Foreign origin Total 

Crude_._.___.--- 22 1,655,393 375,414 2,030,807 
Dried..._-..-- 2 eee ee 32,342 11, 780, 703 11,813,045 
Activated... 2-2 eee 31,268 woe ee eee ee eee 31,268 
Calcined._....- 22 eee 100, 458 527, 360 627,818 

Total. _-_------10-------2-----------. =: 1,819, 461 12,683,477 14, 502,938 

Table 6.—Capacities of domestic alumina plants 

. _ Capacity as 
Company and plant of Dec. 31, 1967 

(short tons 
per year) 

Aluminum Company of America: 
Mobile, Ala_--__.____-.-.- eee eee eee 950, 000 
Bauxite, Ark__.._____.-- eee 400,000 
Point Comfort, Tex______....-- 2 eee 900, 000 

Total_._--___--.--.--..---------- een ee -------- = 2, 250, 000 

Reynolds Metals Co.: 
Hurricane Creek, Ark_______.-.______ 1-2-2. eee eee 820,000 
La Quinta, Tex___.--------2----- ee eee ----- 1 1,080,000 

Total____-___---.--.---- 2 eee eee eee e---e------ —-1, 900, 000 

Kaiser Aluminum & Chemical Corp.: 
Baton Rouge, La_._________-.. eee 1,042,000 
Gramercy, La__..._.--..____-- 2 eee eee 720,000 

Total _-_-_-.--__.-- 2 eee eee. 1,762,000 

Ormet Corp.: Burnside La_________________.__._._.--_--- 8k 520,000 
Harvey Aluminum, Ine.: St. Croix, Virgin Islands______..-_..___-__..______._______.__- 350,000 

Grand total__________..-_____ eee. 6,782,000 _ 
eee 

1A 100,000-short-ton-per-year expansion is under construction.
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Table 7.—Production. and shipment of selected aluminum saits in the United States in 1966 

Num- Total shipments including 
ber of interplant transfers 

Type of salt plants Production —————————————— 
pro- (short tons) Short tons Value 

ducing (thou- 
sands) 

Aluminum sulfate: 
Commercial (17 percent AleO3)__....._.-___-_.-_-- 56 1,112,180 1,072,654 $42,212 
Municipal (17 percent AleO3)___._.....-.._.--.-_-- 3 3,738 xX xX 
Iron-free (17 percent AlexO3)._.____-__-__--.------ 16 64,929 38,798 2,210 

Aluminum chloride: 
Liquid (82° Be)____-..-------..-_----.----.----- } 8 24,649 14,462 1,071 
Crystal (82° Be)__-___----_--.--.---.--._-------- ; 
Anhydrous (100 percent AlCls)__.._.-...-__..._-_-- q 36,659 36,807 9,736 

Aluminum floride, technical___..-...-...---. 1. ee 6 124,843 125, 526 29 , 667 
Aluminum hydroxide, trihydrate (100 percent Al2xO3;33H2O) . 8 270, 529 243,716 18,307 
Other inorganic aluminum compounds !_______-.-.-----. XX xX xx. 15,809 

_ Total.__...-_--.-------------..------.------- XX xx xX 119,012 

XX Not applicable. | | | 
1 Includes sodium aluminate, light aluminum hydroxide, cryolite and alums. . 
Source: Data are based upon Bureau of the Census report Form MA-28E.1, Annual Report on Shipments 

and Production of Inorganic Chemicals. 

| | Table 8.—Stocks of bauxite in the United States ! 

. (Long tons) 

| | Producers and processors Consumers . 
Year ee 

Crude Processed 2 Crude _ Processed 2 

1968... __-_- eee ee eee ee e_--_- = .—«21, 148, 893 8,967 499 , 526 1,696, 700 
1964___-.__- eel. —i«i2 168, 770 10,264 402 , 394 1,399,509 
1965______- ae ee eee 1,007,020 8, 689 419,525 1,609,104 
1966____2._--.----- eee ee 1,129,759 10,424 414,446 2,167,741 
1967_____. 2 ee eee 1,091, 926 9,975 . 405,870 2,078,018 

1 Excludes strategic stockpile. oo ° 
2 Dried, calcined, and activated. | 

PRICES ae | | 

No open market price was in effect for domestic alumina plants was $15.68 per 
bauxite mined in the United States be- long dry ton. 
cause the output was consumed mainly by Prices per long ton quoted in Metals 
the producing companies. The average Week for imported bauxite at yearend 
value of imported bauxite consumed by 1966 and 1967 follow: 

| Atlantic ports, f.o.b. cars 

' Dee. 26, 1966 Dec. 25, 1967 

Calcined, crushed (abrasive grade)!_____.._._-.-.-.._------..-.---- ?7$27.05-$28.80 $35.00 
Refractory grade ?_____._._-..._.-.--..------..-------.---------- 36.25 42.00 
Dried bauxite, crushed chemical grade (60 percent Al2O3, 6 percent 

SiOe, 1.25 percent Fe._.._.__._-.-.---------------------------- 13.95 15.50-— 16.5¢ 

187 percent minimum Al2Qs3. 
2 Penalties for SiOz content more than 7 percent. 
388 percent minimum Al203. 

The average value of calcined alumina, calcined alumina classified as aluminum 
as determined from producer reports, was oxide for use in producing aluminum was 
$0.0333 per pound. The value of imported $0.0263 per pound.
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Table 9.—Average value of domestic __ Table 10.—Average value of US. exports 
bauxite in the United States | and imports of bauxite | 

_ (Per long ton) (Per long ton) 

Shipments f.o.b. Average value 
Type mines or plants Type and country port of shipment 

. 1966 1967 _ 1966 1967 

Crude (undried).______._____._- $9.70 $9.70 Exports: Bauxite and bauxite 
Deied ated) - ---n- nora $ WwW WwW concentrate___.--....-._--. $69.27 $100.33 
Caleined___._.-__-.._-_--___.-. 21.20 WwW Imports: . 
Activated_______2 22 eee wi. WwW Crude and dried: 

Australia. .-___-_---2 LLL Lee 7.75 
a ssssssss0«0«_0«__—®<®X Brazil...-----..----- 17.98 -.___- 

W Withheld to avoid disclosing individual company Dominican Republic! 12,49 15.26 
confidential data. ; Greece...__..-._-..--. 14.00 7.85 

1 Calculated from reports to the Bureau of Mines ana ~----------- 3: 8 i ae 
by bauxit a . aitit__oo Le . . 
y Bama’ Proamcers Jamaicai.______..... 12.45 14.52 

Surinam .______-___. 9.67 9.62 
Trinidad and Tobago... 10.68 _ _.____ 

. United Kingdom.__._. 13.70 —___ _- 
Venezuela__....-.---2 ) --L eee 9.13 

Average._......-.. 11.54 12.97 

Calcined: 2 , 
Canada_.__..._...... 89.39 38.22 

. ae - Guyana__._.....--.. 29.96 31.11 
Surinam_______-._.-. 26.17 23.10 

. Trinidad and Tobago.. 32.32 31.16 

, Average_......--.. 29.41 29.32 

- 1 Dry equivalent tons adjusted by the Bureau of 
. Mines used in computation. 

. . . 2 For refractory use. 
Note: Bauxite is not subject to an ad valorem rate 

2 of duty and the average values reported may be 
mo arbitrary for accountancy between allied firms, ete. 

Consequently the data do not necessarily reflect 
market values in the country of origin. 

Table 11.—Market quotations on alumina and aluminum compounds 
CC LE TES re py lf represen neurtovar-nsa=—siryenanse 

Compound Dec. 26, 1966 Dec. 18, 1967 

Alumina, calcined, bags, carlots, worky_______..__...__.._...-_pound__ $0.0530 $0 .0530 
Aluminum hydrate, heavy bags, carlots, freight equalized_______do____ .0370 . .0370 to .0400 
Aluminum sulfate, commercial, ground, bulk, carlots, work, freight 
equalized______-_-__- 2-22 eee -------_--_--ton_. 48.25 52.75 to 56.25 

Aluminum sulfate, iron-free, bags, carlots, works, freight equalized 
100 pounds -- 3.80 3.95 to 4.0525 

eee 

Source: Oil, Paint and Drug Reporter. 

: FOREIGN TRADE 

The decline in exports of bauxite and cent. Small quantities were shipped to over 
bauxite concentrate from 147,000 long tons 30 other countries. 
in 1965 to 2,168 tons in 1967 was caused in Exports of aluminum sulfate dropped 
part by the development of the Australian from 22,000 tons in 1966 to 16,200 tons. 
bauxite industry and by exports of alu- Venezuela received 52, Canada 18, and 
mina rather than bauxite to Canada and Guatemala 12 percent. About 10,600 tons 
Mexico. Exports of alumina increased from of aluminum hydroxide was exported; 
320,000 short tons in 1965 and in 1966 to Mexico, India, and West Germany received 
550,000 tons valued at $41.5 million in 32, 15, and 14 percent, respectively. Ap- 
1967. Canada received 32, Ghana 21; proximately 19,600 tons of artificial corun- 
U.S.S.R. 15, Norway 13, and Mexico 9 per- dum valued at $5.6 million was exported ;
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Canada received 53, the United Kingdom used for aluminum production remained 

9, and Sweden 8 percent. Of the 19,650 at 0.25 cent per pound. Presidential Proc- 

tons of other aluminum compounds ex- lamation 3822 authorizing reductions in 

ported, 20 percent was shipped to Canada, tariffs in accordance with the Kennedy 

Norway and Australia each 15 percent, and Round trade agreements was signed in De- y p ; g 
Colombia 14 percent. | cember 1967. The first stage of tariff reduc- 

tions applying to calendar year 1968 and 

Table 12.—U.S. exports of bauxite becoming effective January 1, 1968, in- 
(including bauxite concentrates), by cluded crude and calcined bauxite and 

countries alumina. 

(Thousand long tons) Table 13.—U.S. imports for consumption 

———— — ——______—_——___ off bauxite (crude and dried) by countries ! 

Destination 1965 1966 1967 (Thousand long tons and thousand dollars) | 

. ' 

Cnmglias--------> Bg (M5 Country 1965 19661967 
France__.--------.---- 7 7 $e 

i 1 

sean O59 36 “(1) Dominican Republic. 775 658 B24 
~antries 1 1 Y uyana.._...----+-- 0 

Other countries_-------- (1) () rr . 330 ; 283 . 313 

amaica.w..---.--. ry Y , 

Total as reported. 14700 620 2 Surinam.___77777722}962 «8,500 3,069 
equivalent... -- 228 96 __.. Trinidad and a 

Value Tobago ?___------- 407 63  ---.-- 

thousands.. $10,736 $4,275 $218  Othercountries....-- 36 39 119 

$$$ Totay | 
1 : | uantity.. 11,199 11,529 11,673 

Less than 74 unit. Value. ...$142,989 $147,335 $151,418 

Imports of bauxite have r emained at 1 Official Bureau of the Census data for Jamaican, 
about the same level of 11.5 million long Haitian, and Dominican Republic bauxite have been 

: : : : - converte o .dry equivalent by deducting . 

tons since 1965, but imports of alumina in percent free moisture for Jamaican, and Haitian, and 

creased from 226,500 short tons in 1965 17.7 percent for Dominican Republic. Other imports, 
“¢ : which are virtually all dried, are on as-shipped basis. 

to 489,000 in 1966, and 952,000 in 1967. 2 Bauxite imports from Trinidad and Tobago 

Of the bauxite imported, 60 percent came originated in Guyana and Surinam, bauxite is mot 

from Jamaica and 26 percent from Suri- produced in Trinidad and Tobago. 

| nam. The Dominican Republic, Guyana, . | . 

and Haiti accounted for most of the ree Table 14.—-U.S. imports for consumption 

maining imports. Aluminum oxide imports of alumina for use in producing alum- 

came chiefly from Surinam, 42 percent; inum, DY coun res 

Australia, 32 percent; and Jamaica, 14 per- _ (Thousand short tons and thousand dollars) 

cent. Imports of aluminum hydroxide) ©£_——————_—_ 

totaled 24,044 tons of which 55 percent Country 1966 1967 

came from France, 32 percent from = =———— 

Canada, 8 percent from Surinam, and 3 Australia_..---------------- 19 309 

ercent from Austria France. ~~ -----------------~ i 3 
p ciate ° og . Guinea _....----.----------- 66 22 

Bauxite import data do not include ship- Guyana. ------------------- 42 ze 

ments to the Virgin Islands. Japan neslossszz2222TTD st 60 
Tariff.—The duties on crude bauxite, Surinam wig 197 398 

calcined bauxite, and alumina imported ther countries--~----------- qrotrc 

for making aluminum continued to be sus- Total; it 439 ose 
* ° uUantity...._-.-- : 

pended until July 15, 1968. Duties on Value. anna an 87 $27,383 $50,173 

aluminum hydroxide and alumina not | 

WORLD REVIEW 

World bauxite production increased 12 the free world behind Jamaica and Suri- 

percent in 1967. Of the total world ad- nam, whose outputs increased 2 percent 

vance, Australia accounted for 86 percent and 15 percent, respectively. Gu ana’s pro- 
aren P oP » Tesp yy P 

with an individual increase of 132 percent duction increased 16 percent while that of 

and became the third largest producer in Republic of Guinea remained at the 1966
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level, which was revised downward to at yearend as follows: - . 
1,583,000 tons from an estimated 3,150,000 | | | , 
tons. | | a | (Thou- 

Worldwide the ratio of bauxite to alumi- , | sand 
num production continued to decline tons) 

slightly as follows: ae | North America, including 
1963... cece cece. 5.6 Jamaica and VirginIslands. 8,972 
1964. eee. 55 South America............. 1,517 
1965.00... 0. coe eee eee ee 515 Europe.................... 2,629 1966......................... 5.4 Africa.......0...0.....02... 800 
1967... 0. eee ee) 54 Asia... ee eee eee eee eee. = 1,112 

— . a Oceania.................-. 1,180 Alumina productive capacity in the free - eens 
world was an estimated 16.21 million tons Total... eee...) 16,210 

| Table 15.—World production of bauxite by countries ! : 

_ 7 . (Thousand long tons) oo 
I - an — — . 

. . . . 

_— Country 1963 1964 1965 1966 1967> 

North America (dried equivalent of crude ore): . a 
Dominican Republic (shipments) -____ ___- 761 748 927 820 e 830 

© Haiti... ee 378 430 377 356 453 
Jamaica_._._-_ 2 eee 6,903 27,811 | 28,514 28,929 29,121 

_ United States___..2 22 1,525 1,601 1,654 1,796 1,654 South America: | 
Brazil_..2-2 22 eee 167 130 154 tr 246 e 257 
Guyana_____ 2 2,342 2,468 2,873 e 2,863 3,328 
Surinam_._/ 2-2 eee 3,384 3,980 4,258 4,513 e 5,200 

Europe: . 
Austria__.----_----2 ee eeee 18 A eee eee eee eee 
France__.._------ 2-2 eee 1,997 2,394 2,620 72,766 e 2,745 
Germany, West_______._-_. 3 4 4 4 r4A. e 3 
Greece... eee 1,256 r1,030 r1,250 © 1,300 1,500 | Hungary. .-. 22-2 2 eee 1,341 1,454 1,455 1,406: e 1,600 ~ Italy... ee ee 264 248 241 F238 —C e 249. ~  -Rumania_._.-.2-22 10 7 ——  e€ 80 e 200 ~ e 220 
Spain. __- ee 12 7 r4 NA NA 
U.S.S.R. ¢ 3.0 r 4,200 r 4,200 t 4,600 ~F 4,700 5,900 
Yugoslavia... 2.22.22 22 1,265 1,273 1,549 1,857 2,097 . Africa: oO . : 

. : Ghana... 22-2 ee 309 246 314 | 318 e 315 
Guinea, Republic of_______._____.______ 1,638 1,652 1,840 ™1,583 1,639 
Mozambique_______.-__..- 2 6 6 6 e5 e 5. 
Rhodesia, Southern_.__-____..-__ 2 2 _ 2 _2 2 NA . NA 

Asi Sierra Leone_..__..-- 2-2 eee e 30 151 204 268 — 336 
sia: . 

China, mainland (diasporic)e______. _____- 400 400 400 400 340 
India. __ 22-2 r 556 582 695 738 747 

_ Indonesia_______._- ee 485 638 677 t 690 898 
Malaysia: 

Malaya_.___- 2k 444 464 843 940 885 
Sarawak.______._-2-2 2 155 158 135 (*) wa eee ee 

Turkey__.__-___-- eee 4, 10 t 32 21 
Oceania: Australia______...________________. 354 © 784 r1,168 r1,798 4,169 

World total ¢__.--- ee r 30,206 t 32,826 t 36,854 r 38,766 43,612 
eee 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
3 Bone dry equivalent of bauxite shipments and bauxite converted into alumina. 
3 Excludes nepheline concentrates and alunite ores. 
4 Totals are of listed figures only, no undisclosed data included.



Table 16.—Production and. trade of bauxite in 1966, by major countries . 

(Thousand long tons) | 

North America Europe. 
ss lll OOO Asia All 

Country Production Total ~  . United Germany, — United - Other (Japan) other 
Canada States France West Italy Spain U.S.S.R.! | King- . Europe countries 

. om ti 

North America: . . 
Dominican Republic. .------ 820 985 LLL rc 
Haiti... 22 ee 356 2328 __..__.- 2328 uuu Cee eee eee ee eee ee eee eee 
Jamaica_.__.-..-..---~---- 8 8,929 7,020  .---__- 7,020 2. wee eee eee ee eee eee eee nee ee eee 
United States.._.....---..- 1,796 62 9 LLL. To eee ee ee ee ne eee 46 

South America: : 
Brazil..-...-...-.-.----.-- 246 2 Leen ee Lee eee ee eee eee ee eee ene 2 
Guyana____.-.------------ e 2,863 2,023 .1,040 ‘750 443 451 | 28 Lune eae Al 8 21 ~ 46 
Surinam.....-...--.------- 4,513 4,507 540 3,921) _....- -ueeeeee week 29) Lee eee nee ee 8 _LLLuLL. 9 

Europe: 
France...__.-.-.---------- 2,766 276 .------ wee eee eee eee 120 - § 8) Joe eee 60 85 _LaLLe. 6 7 
Germany, West_.-...------ 4 A Leen en ee ee eee A lee Lee to 
Greece... .-....-.--~------- e 1,200 1,151 ..--_--- 40 86 869 35 48 * 419 68 86 Looe Lee > 
Hungary.___-.-.-..------- 1,406 611 Lee eee eee eee eee 69 __---. -Leee 6620 ne eee eee eee C 
Italy_.--.---------- eee 238 2 lee eee ee ee ee eee eee 2 Lonel tenet 
Rumania_____...--.-.---.-- e 200 NA Looe eee eee eee eee eee ee ee ee ee aC 
U.S.S.R..-_--------------- &¢ 4,700 NA __o----- ween eee eee cee ce eee ee nee eee ne eee = 
Yugoslavia___.__....-----. 1,857 ‘1,456 2.2 wee eeee. eee 640 244 .__.. 559 © 5 A Lown 4 

Africa: . 
Ghana______-._------------ - 318 806 2 _-- 10) week Cee ee eee eee eee eee 296. ee ee ee 
Guinea, Republic of....-_.- 1,583 NA wf----- wenn nnn ee eee eee eee ee ene eee eee ene eee eee eee ee eee See . 
Mozambique-_....-..---.--- °5 6 Leen ese eee eee eee eee ee ene eee eee eee ee eee eee ete eee eee . 6 
Sierra Leone......-.------- | 268 241) _.-_Leee eee ene e-- wee 4154 474 lott. Lene nee) eee eee 130 Lee ee 

Asia: . 
China (diasporic)_.....-..-.- e 400 NA Liew eee eee nee eee eee ee ee ee tee eee - 
India__.__.._.-.----._----.- 738 TT) op nee ee eee eee 29 oe i =) 3 9 10 
Indonesia_.......-.------- 690 672 Jue ee ee eee eee eee eee 427 429 Looe eee ee eee eee nee 4594 22 
Malaysia__._.....--.------- 940 ~ 1,007. 90) LeeLee eee eee eee eee eee eee cee eee eee 590 327 
Turkey_._.--..-------.--- ee 

Oceania: Australia_....__._.._-- 1,798 3889 __Lo ee Lee Lee 147 Lone eee eee eee nee - 210 82 

World total 7..._.._--_-- 38 , 666 21,125 1,679 13 , 054 136 1,596 A427. 47 1,530 479 213 1,424 510 

e Estimate. NA Not available. _ . | Os _ 
1U.S.8.R. and other Communist nations of East Europe. | 
2U.S. imports. - a, 
8 Bone dry equivalent of bauxite shipments and bauxite converted to alumina. . . 
4 Imports. ; ; . OO 
5 Less than 14 unit. Co - 
6 Excludes nepheline concentrates.and alunite ore. . . . Re 
7 Totals are listed figures only; no undisclosed data included. . . On
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NORTH AMERICA Caldas area to be mined by a subsidiary, 
Companhia Geral de Minas. . . : 

Canada.—Pyrominerals, Ltd., began pro- Guyana.—The new plant of Reynolds 
duction of fused alumina abrasives (syn- Metal Co. at Everton started production of 
thetic corundum) at its 4.5 million calcined bauxite for refractory and abrasive 
metallurgical and chemical plant at Point se. Rated capacity is 400 long tons per 
Edward, Nova Scotia. The material, which day. Additional mining, transportation, 
is produced from Australian and South and drying facilities were installed to in- 
American bauxite, is sold worldwide to crease production of metallurgical grade 
secondary processors. bauxite to 1 million tons per year. The $50 

Inland Chemicals awarded a construction million, 3-year expansion program by 
contract for a 5,000-ton-per-year aluminum Demerara Bauxite Co. Ltd. (Demba) a 
sulfate plant at Prince George, British subsidiary of Alcan Aluminum, Ltd., and 
Columbia, with startup scheduled for mid Reynold’s $15 million investment program 
1968. resulted in a record bauxite production of 

Costa Rica.—A large low- to medium- 3,3 million tons. : | 
grade lateritic bauxite deposit covering 250 Surinam.—The decrease in exports of 

square kilometers was under investigation bauxite from 4.5 million long tons in 1966 
by Alcoa under a 25-year contract. ~ to 3.8 million was more than offset by an 

Jamaica.—Jamaica continued to be the increase in alumina exports from 340,000 
world’s largest producer of bauxite ac- to over 750,000 short tons. Thus, exports 

| counting for 22 percent of total produc- of bauxite equivalent totaled a record 5.3 : 
tion. About 76 percent was shipped to the million tons. 

United States. The remainder was con- Productive capacity of Surinam Alumi- 

verted to alumina which was exported to num Co.’s (Suralco) alumina plant was 
Canada and the U.S. : increased to 800,000 tons per year and 

Construction of a 950,000-ton-per-year construction started on a fifth 200,000-ton- 
alumina plant by Alumina Partners of per-year unit. Facilities are shared with 
Jamaica (Alpart) was about 20 percent Billiton Co. (Dutch) which participated 
complete. Alpart is a partnership of — in the financing. 
Anaconda Jamaica, Inc., Kaiser Jamaica Negotiations continued between a group 
Corp., and Reynolds Jamaica Alumina, of primary aluminum producers and Suri- 

_ Ltd. Total investment was estimated at nam Government officials regarding the 
$185 million. | development of the large bauxite deposits 

Kaiser Bauxite Co. dedicated its new $35 discovered at Kabalebo in Western Suri- 
million bauxite operation, which includes nam. | | 
a loading facility at Discovery Bay to ac- Venezuela.—Construction of an alumi- 
commodate 37,500-ton ore-carrying ships num sulfate plant at Moron in the state of 
and a 125,000-ton-capacity bauxite storage Carabobo having an annual capacity of 
dome. 22,000 metric tons was announced by 

An agreement between Revere Copper Aliada Quimica de Venezuela C.A., a sub- 
& Brass Corp., Inc., and the Government _ sidiary of Allied Chemical Corp. For the 
of Jamaica was announced under which an __ period 1964—67 Venezuela has received over 
alumina plant with an ultimate annual 50 percent of U.S. exports of aluminum 
capacity of 660,000 tons will be built at a sulfate, averaging about 9,000 tons per 
cost of $125 million. The first stage, 220,- year. 
000-ton-capacity, is scheduled to be com- 
pleted by 1970. EUROPE 

SOUTH AMERICA France.—Bauxite production was main- 
tained at over 2.7 million long tons per 

Brazil—The World Bank confirmed a year by the 12 mining operations in 
$22 million loan to help finance aluminum _-Herauit and Var despite increasing mining 
facilities in Brazil, including a 50,000-ton- costs. Plant expansions by Péchiney, Com- 
annual-capacity alumina plant. Companhia pagnie de Produits Chimiques et Eléctro- 
Mineria de Alumino (Alcominas), a joint metallurgiques at Gardanne and by Ugine- 
venture of Brazilian capital, Alcoa, and Kuhlmann Société at La Barasse increased 
Hanna Mining Co., will obtain bauxite alumina production capacity to an esti- 
from extensive reserves in the Pogos de mated 1.1 million short tons per year.
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Germany, West.—Full alumina annual known bauxite deposits in Ghana, only 
production capacity of 700,000 tons was those at Awaso are being mined. 
attained in 1967. Vereinigte Aluminum- -Guinea.—Bauxite production, practical- 
Werke, A.G. announced plans to increase ly all of which was converted to alumina 
capacity at its Lippewark plant at Lunen by, Compagnie Internationale pour la Pro- 
by 70,000 tons to 240,000 tons per year. duction d’Alumine (Fria) and exported, 

Greece.—Plans were drawn by Alumi- remained at the same level. A small quan- 
num de Grece S.A. to double the capacity tity of bauxite was mined by Harvey Alu- 

of its alumina plant at St. Nicholas to minum, Inc., from its new operation on 
500,000 tons per year. This capacity will Tamara Island for shipment to St. Croix 
be equivalent to most of the estimated 1.5 and production of alumina. . 
million tons of bauxite produced in Negotiations continued on the develop- 
Greece. oe | ment of the Boké bauxite fields, which are 

Hungary.—EFxisting annual capacity at located about 90 miles inland. Compagnie 
the Ajaka alumina work in western Hun- des Bauxites de Guinee was formed in 
gary was increased from 95,000 to 130,000 1964 to develop. these deposits. Halco 
tons and plans were announced for a sec- (Mining) Inc., a subsidiary of Harvey 
ond 240,000-ton-per-year plant to be com- Aluminum, Inc., owned 51 percent; the re- 
pleted in 1972 and later doubled in capac- maining 49 percent is owned by the Govw- 
ity. The plant at Almatuzito was being ernment of Guinea. In 1967, negotiations 
expanded from 155,000 tons to 288,000 were underway for division of Halco’s 51 

tons per year by 1969. percent interest as follows: Alcoa, 17.5 
Italy.—Societa Salento Industrie Chem- percent; Alcan Aluminum Ltd., 17.5 per- 

iche SpA announced plans for a plant to cent; Pechiney of France, 6 percent; 

produce aluminum sulfate from bauxite Vereinigte Alumininum-Werke of West 
mined at Montevergine, Poggiardo, and Germany, 5 percent; and Montecatini 
Palmariggi. oo, Edison of Italy, 3 percent. Thus, Halco 

~ Netherlands.—Zuid Chimie NV, a sub- would retain 51 percent of its original 51 
sidiary of Pechiney-Saint-Gobain, began Percent ownership, or slightly over 26 per- 

construction of a 20,000-ton-per-year C&M of the whole. | 
aluminum sulfate plant at Sas Van Gert to : 
be on stream in early 1968, with plans to ASIA 
later double capacity. a 

U.S.S.R.—A pilot plant for production India.—The bauxite export monopoly 
of alumina from kaolin mined near the Of the Government-owned Minerals and 
town of Angra, was under construction Metals Trading Corp. (MMTC) was abol- 
at Almslyk, Uzbekistan. ished effective February 2, 1967. Bauxite 

United Kingdom.—A chemical division ¢xPOrters may negotiate their own con- 
was formed by the British Aluminum Co. _ tracts, under Government-approved appli- 
Ltd. (BACO), to include BACO’s alumina tions, or continue to utilize the services 

plants at Buratisland, Fife, and Newport, of MMTC. . oe 
and the aluminum sulfate plant of the Reserves of bauxite containing more 
Alumina Co. Ltd. at Widnes, among other than 50 percent AlzOs were reported in 
interests. 1967, in millions of metric tons by States, 

Yugoslavia—The capacity of the largest 25 follows: Bihar, 12.9; Gujarat, 12.7, 
of Yugoslavia’s three alumina plants at Jammv and Kashmir, 13.0; Madhya 
Kidricero was expanded to 90,000 short Pradesh, 17.5; Madras, 4.0; Maharashtra, 

tons per year, to be increased to 140,000 10.6; Mysore, 1.2; Orissa, 0.7. 
tons by 1971. The country’s other two alu- A $5.5 million loan from Canada’s con- 
mina plants at Moste and Sibenik are tribution to the World Bank will be used 
comparatively small. | by the Indian Aluminum Co., Ltd., to pur- 

| chase Canadian equipment and services to 
AFRICA be supplied by Alcan, for constructing an 

alumina plant, smelter, and allied bauxite 
Ghana.—The bauxite operation of the facilities, near Belgaum, Mysore State. 

British Aluminum Co. at Awaso was ex- Indonesia.—One mine on the island of 
panded by the addition of conveying, Bintan accounted for the total bauxite pro- 
crushing, and screening equipment to duction of 900,000 tons containing 55 per- 
handle 450 tons per hour. Of the four cent alumina, all of which was shipped to
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| Japan. Negotiations continued between equally owned by Conzinc Riotinto of 
Alcoa and the Indonesian Government for Australia, Ltd., and Kaiser Aluminum & 
exclusive bauxite exploration rights to all Chemical Corp. The town of Weipa, con- 
of Indonesia except the Island of Bintan. structed and designed specifically for the 
Japan.—Alumina production totaled development of the bauxite deposits, was 

782,200 short tons from bauxite imported officially opened in June ts 
principally from Australia, Indonesia, and Bauxite production by Nabalco Pty., 
Malaysia. = 8 a - _Ltd., from the Gove deposits located near 
Turkey.—A 200,000-ton-per-year alu- the northeast tip of the Northern Territory 

mina plant at Seydisehir will reportedly be is scheduled to begin in 1970 at a rate of 
financed by the U.S.S.R. | OO 1 million tons per year. Nabalco, which is 

| : . equally owned by Swiss Aluminum Lid., 
, OCEANIA and Australian Capital, tentatively chose 

| an | a site for a 500,000-ton-per-year alumina 
Australia——In addition to the three plant and port facilities at Dundas Point 

_ major known bauxite reserves located at on the entrance to Melville Bay. a 
Weipa, at Gove, and in the Darling Ranges Two-thirds of the bauxite mined in 
containing at least 3.2 billion tons, a 50- Australia is converted to alumina in Aus- 
to 75-million-ton reserve was developed by tralia by three companies. Alumina pro- 
American Metal Climax, Inc. (AMAX),on ductive capacity at yearend was 1,053,000 
the Mitchell Plateau in the Kimberly area long tons, including the 50,000-ton-capacity 

| of northwest Western Australia. Explora-. of the oldest plant at Bell Bay on the 
tion work continued aimed at increasing North’ Coast of Tasmania operated by 
reserves to 200 million tons to justify an Comalco Aluminum Ltd. Announced ex- | 
alumina plant at Port Warrender. Broken pansion plans will bring the country’s 
Hill Associated Smelters, Pty. Ltd. re- alumina capacity to 2,060,000 tons by 1971. 
portedly applied for thirty-five 300-acre The Gladstone plant of Queensland 
claims adjacent to the area under explora- Alumina Ltd., came on stream in March, 
tion by AMAX.  - processing bauxite from the Weipa field to 

Initial geological surveys indicated a produce alumina at a rated annual capac- 
| potential 500-million-ton bauxite reserve ity of 600,000 long tons. Queensland Alu- 

contained in a new discovery about 10 mina Ltd., owned 52 percent by Kaiser 
miles north of Perth in Western Australia. Aluminum & Chemical Corp., 20 percent 
The Darling Range deposits, which are by Compaigne Pechiney, and 8 percent by 
being mined by Alcoa of Australia Pty., Conzinc Riotinto of Australia, Ltd., an- 
Lid., at the expanded rate of 29,000 tons nounced plans to expand annual capacity 
per week, are located about 28 miles north- _ to 900,000 tons. | 
east of Perth. | The Kwinana plant processing bauxite 

Bauxite production from the Weipa fromthe Darling Range and operated by 
field, located on the west coast of Cape Western Aluminum Pty., Ltd., a wholly 
York peninsula in Queensland, was in- owned subsidiary of Alcoa of Australia 
creased to a rate of 2.5 million tons per Pty., Ltd., increased annual capacity to 
year by Commonwealth Aluminum Corp., 410,000 metric tons per year and an- 
Pty., Ltd., a wholly owned subsidiary of nounced a further expansion to 620,000 
Comalco Industries Pty., Ltd. Comalco is tons to be completed in 1968. 

WORLD RESERVES 

A review of world bauxite reserves based ‘Bauxite Reserves and Potential Alumi- 
on information available through 1965, was num Resources of the World.” Table 17, 
compiled by Sam H. Patterson of the U.S. taken from _ this publication, contains — 
Geological Survey and published in 1967 bauxite reserves and other potential 
as Geological Survey Bulletin 1228, titled, sources of aluinina by countries.
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: Table 17.—Estimated total reserves and potential resources of bauxite, 1965 
(Million tons)! - 

(L, large; S, small; VS, very small) 

Reserves 2 Potential 
. resources 

North America: . 
United States: 

Arkansas__.___-_--.o 2 ee eee eee ene ee eee eee 44 65 _ 
Southeastern States___.-....-_....----.--.------------------+---- 1 25 
Oregon and Washington._.__.____.-_._..-_--1 ue eee eee e+e -- 85 
Hawaii_...-.----.2-- eee eee eee eee nee eee. 125 

Total (rounded)..___-.------_------- =e ee eee eee eee eee “45 800 

Central America: . ———————————————————————— 

Costa Rica____.-..------..---------- ee ee ee eee cee eee 150 
Honduras and El Salvador____.____._-.___.-_- oo eee eee eee eee ee 10 
Panama._______-_- ee ee ee eee eee ee eee eee ee eee 25 

Total (rounded) __...--.-.- 2-2 eee eee eee eee 200 
Caribbean Islands:. —————— ll ————_—_—— 

Dominican Republic and Haiti._.-..--.......-_-----------+----------- 85 40 
Jamaica... ee ne ee ee eee ee eee eee 600 400 

Total (rounded) _____.- 2.2 ne ee eee eee eee 690 | 450 
South America: ——————————————— 

Argentina. __ 2-2-2 ee eee eee ee eee ee eee eee eee S(7) 
Brazil...._.._..-.--...-.--..------ eee eee 40 200 
British Guiana___._-_..-._-_-2- 2 eee eee eee eee 80 250 

- French Guiana_____..------___-_-~_- ee eee eee ene eee 70 100 
Surinam__...__---------.---+------------- ee ee ee eee eee 200 . - 3830 
Venezuela... ee ee ee eee eee eee eee 103 

Total (rounded).._._..-..-...-2 1 .---~--- eee eee, 390 1,000 
Europe: . , ———————————— 

. Austria__--.. 2-2-2 ee ee ee eee eee eee I ~ +--+ ee 
France. ___-__-_.-_ eee ee ee ne en eee ee ee, 70 190 

- Greece.__ ee eee eee ne ee ee ee eee ee 84 100 
Hungary... +e ee ee ee ee eee! 150 . (Li) 
Ttaly_..- 2 ee ee en en ee eee (24 | > 
Northern Ireland__.._-_~_-_-_ 2-2 eee ee eee eee eee ee ee ee 3 
Poland____.-_---___ oe ee ee ee eee eee eee eee 8(2) 
Rumania__..._-_..-. 2-2 eee 20 oe anne ee 
Spain... eee ee ee ee eee 4 be wee nee 

. U.S.S.R. (including Soviet Asia).........-..------..--------------+--- 3300 (?) 
. Yugoslavia.......-.--...--.- 2 eee ne ee eee 200 100 

Total (rounded)... .-._..- 2. ee ee eee eee . 850 . 400 
Africa: —————————— 

Angola.____..-.2-- eee eee eee eee eee $(?) 8(%) 
Cameroon. ._.-..--.2-- 22 en nn ee ne eee wee em ee - 1,560 

Chad___._-___-_-----_--- eee eee eee eee wee eee BO 
Congo (Leopoldville)____.... 222-22. oe eee eee eee eee eee eee 160 
Ghana... 2. eee eee eee 290 110 
Guinea__._ ee ee eee eee eee eee 1,200 2,460 
Malagasy Republic_____......--..---_~-----.-------- en eee eee eee eee 120 
Mali_________. oe ee ne eee ee ee eee 550 
Mozambique_.......--....- 2 ene ee eee 2 wee ee 
Nyasaland (Malawi)__.-...-.._-..---._--..--.---..-------.--------+- - 60 S(@) 
Portuguese Guinea___._____._._._--- 1 +--+ ee ee eee eee ene ree eee 10 
Southern Rhodesia. ...__.__.__.__-..- + ee ee eee ee ee eee eee eee 2 
Sierra Leone____.._.....--_-._-_- ee ene eee eee 30 M (2) 
Tanzania_______-_ nn een nn ee ee ne eee sc 

_ Total (rounded).-.....--.---.~-..-----------------------------+--- 1, 580 4,800 

China (mainland) __...............-.--------------------+----------- 150 1,000 
India______ wee ee eee ee eee 64 190 
Indonesia__.........-...--.~---.-..------~---- 2 ee ee ee ee -20 10+ 
Tran. oe ee en ce ee en ee ene ee ee eee eee eee S 

Malaysia: 
Peninsular Malaysia_......-...-.-.-..------.----~---.----------- 10 40 
Sarawak__.__.--0 ee eee en eee en eee 5 S 

North Viet Nam_._..._-__-._-_-.-_-----. -_~----- +--+ - +--+ +e VS wane anne 
Pakistan. ...__.-.------2 2 ee en ee ee ee eee Cee ene 35 
Philippines. __....-.........------.---------------------+---+------- 0 --+---- 28 
Turkey.__.._.-..--..--..- ~~. 201 ---  nn  e e eeee 30 100 

Total (rounded) _......-..----.-._-----~----.--- ------ +--+ ++ -- 280 1,400 

Australia__.__.....--------- ee eee ee ee eee 2,000 1,000 
Fiji Islands..........-....-.-.----- 11 --- eee eee eee 1 
New Zealand. __._...-_.___-_- ee ee ene eee nee nee 20 
Palau Islands__.___.._...----._~----~ +e ee ee ene eee 5 40 

Total (rounded)_..-._.-....----..-_--..-----.------------+------- 2,000 1,050 

Total for world (rounded)_._______..__._.-._------._-------+------- 5,800 9,600 

1 Most figures are in metric or long tons, dry basis; however, many estimates used in compilation failed to 
designate type of tons used and whether tonnages had been converted to dry basis. 

2 Chiefly measured and indicated reserves that in some degree have been inventoried in terms of commercial 
enterprise and could be used under economic and technological conditions existing in 1965, but inferred bauxite 
is included for some large deposits, such as those in Australia not fully explored. 

3 Estimate probably includes much low-grade bauxite that would be classed as potential resources in other 
countries, and possibly aluminous rocks other than bauxite.



230 MINERALS YEARBOOK, 1967 | 

TECHNOLOGY 
Bauxite will continue to be the source of _ to the Northwest bauxites and expanded 

alumina so long as it is available at cur- to include a treatment for removing silica 
rent prices relative to the cost of other from the leach liquor. In this process, 
aluminous raw materials. Looking ahead  high-iron bauxites are smelted in an 
to depletion of high-grade bauxite reserves electric arc furnace with lime and coke to 
or curtailment of imports, industry and produce a calcium aluminate slag from 
government continued cost studies and which the aluminate can be leached with 
research on producing alumina from lower a sodium carbonate solution. ‘Byproduct 
grade sources. Information on the nature iron recovery averaged over 90 percent. but 
and occurrence of these potential sources contained about 1 percent phosphorous 
in the United States and its possessions and would require additional refining. The 
was published.? Over 600 billion tons of technical feasibility of treating the vast 
ferruginous bauxite, bauxitic clay, kaolin reserves of Pacific Northwest ferruginous 
and other types of clay, anorthosite, the bauxites was shown, but successful exploi- 
kyanite group of minerals, laterites, and tation will depend on larger scale tests and 

. shales averaging 27 to 42 percent AleO; favorable cost studies. oo 
were documented. | Continuing the search for economic non- 

| Interest continued in the occurrence of _ bauxite sources of alumina, an evaluation 
dawsonite (NaAl(OH)2Cos) in oil shales of a lime-soda sinter process for produc- | 
of the Green River Formation in the Pice- ing alumina from clay was published.2 The 
ance Creek Basin of northwestern Colo- estimated operating costs per ton of alu- , rado.* This interest was based on the alu- mina, including straight line depreciation | 
mina and soda content of dawsonite and over 20 years but with no provision for 
soda content of nahcolite (NaHCOs) profit, ranged from $72 to $80, assuming a 

. which is also present. The dawsonite is dis- delivered cost for clay and limestone of $1 
seminated sparsely in the shale. A maxi- to $2 per ton. a 
mum concentration of 25 percent dawson- Vast deposits of anorthosite, an igneous 
ite was estimated in a 700-foot interval at rock having a sodium calcium aluminum 
a depth of 1,800 to 2,500 feet. Dawsonite silicate composition and containing an 
contains 36 percent AlOs. Thus, a zone average of 27 percent AleOz are known to with 25 percent dawsonite would contain occur in New York, Wyoming, California, 
9 percent AlsOs compared with the average Idaho, Montana, Oklahoma, Minnesota, 
AlzO3 content of the earths crust of about and Pennsylvania. The results of studies to 
15 percent. . extract alumina from samples representing 

. In order to present a reference point for this large alumina resource were rez 
cost estimates for nonbauxite alumina “SBuresn of Mi P al 8% 
processes a report evaluating the Bayer  ajuminuay Inf. Cire” 3936, 1967, i 48 pp. of 
process for treating Jamaican bauxite was *Smith, John Ward, and Charles Milton. 
published.* The operating cost of a 1,000- Rawsonite Exon’ Gea 6 Noo eae oe 
ton-per-day alumina plant was estimated 1029-1042. Frank A., Paul W. Jon 
to be $47.96 per ton of product. Ralph C. Kirby. A Cost Estimate of ‘he A comparison of the Bayer process with Bayer Process for Producing Alumina. Bu- an acid process whereby alumina was re- Minge Reve ot nv, 6100, Tabo,.2 ape covered from aluminum sulfate crystals Aluminum Sulfate J. Metals, v. 18, No. 7, was reported.® July 1966, pp. 811-818. a . . ake, Henry E. Jr., Oliver C. Fursman, Reports dealing with the recovery of Arden D. Fugate, and Lloyd H. Banning. alumina from ferruginous bauxites of Adsption ‘of the’ Pederson Process tthe’ Fer Hawaii, Arkansas, and the Pacific North- BuMines Rept. of Inv. 6939, 1967, 21 pp. 
west were published.” A caustic, lime re- Calhoun, W. A., and T. E. Hill, Jr. Metal- . . . urgical Testing of Hawaiian Ferruginous duction-sintering followed by water extrac- Bauxites—Concluding Report. BuMines Rept. tion of alumina and magnetic separation Of nh Te eee W. A. Calhoun. Proc- 
resulted in alumina recoveries of 74 to 95 essing of High-Iron Arkansas Bauxite Ores. percent from the Hawaiian and Arkansas ByMine! Rept of Inv. tll ete ie : gnetic product contain- gj, Henn, and Ralph C. Kirby. Methods for ing 72 to 86 percent iron. The Pederson Producing Alumina) From Cigy. “An Evalue process, developed in Norway, was applied Rept. of Inv. 6927, 1967, 38 pp.
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leased.® Nearly complete extraction of the An industrial alumina ceramic, harder _ 
alumina was obtained by leaching melted than tungsten carbide and equal to plati- 
and quenched anorthosite (ground to num in inertness, was developed. The de- 
minus 65 mesh) for 15 to 20 minutes at sirable properties of this material, almost 
the boiling point with 16 percent sulfuric pure sapphire (99.98 percent AleO3:) and 
acid. Greater than 90 percent alumina ex- containing no glass, are attributable to 
tractions were also obtained from dry- controlled microstructure and crystal size— 
mixed minus 200-mesh anorthosite sinter 3 microns. Tungsten carbide and platinum 
mixes that were briquetted at 15,000 are in relatively short supply; however, the 
pounds per square inch, fired between new ceram'c can compete with tungsten 
1,200° and 1,320° C for 20 to 60 minutes, carbide in such applications as metal mach- 
and leached with a 1.5-normal sodium ining bits, bearings, and extrusion dies and 
hydroxide solution. with platinum as a linear in wet chemistry 

Studies were also conducted to recover  crucibles.?2 
alumina from waste products such ascoal- | | 
associated draw-slate, a nuisance prod- 9Ampian, Sarkis G. Lime-Soda_ Sinter 

iminary studies conducted by the Bureaa Weng agile of” Alinta Bognor 
of Mines indicated that more than 2,000 44 Peo " 
tons of alumina were being discarded each mee Ge Iverson, jand J- B. Clem: 

i i i - lted and Quenched Anorthosite vin Sulfurie day in waste solutions from domestic cop- Melt BuMines Rept. of Inv. 6744, 1966, 32 pp. per leaching plants and that it might be 10 Shafer, H. E., Jr., and J. A. Solomon. recovered for a cost of $51 to $58 per ton. The | Effect | of | Selected Galcining Tempera- 
. Long fine “whiskers” of aluminum sili- sociated Draw-Slate. Trans. "Min. Ene. v 238, cate were produced by a patented process No. March A P- To 103. Wilbur HL W developed by Bureau of Mines reseachers.! pick (assiened to the United States of Amer 

As reinforcing fibers in a matrix of plastic ica rey represented by , the, Secretary of the 
or metal, they provide structural strength Whiskers. US bat 3,321,271, May 23° ioe 
for components of aircraft, rocket, and 2 Steel. Course Alumina Ceramic Tough, space vehicles. Strong, Inert. v. 160, No. 22, May 29, 1967,
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Berylliu 

| a _... By Donald E. Eilertsen ‘ 

- World production and U.S. imports and materials were increased by 3,050 tons of 
consumption of beryl increased in 1967. beryl and 49 tons of beryllium metal ‘in 
Beryl from India was processed to beryl- 1967 as a result of the barter agreement 

: lum metal on barter stockpile contracts. that was negotiated with India in 1963. 
Domestic. beryl output continued to be Through the agreement, India receives 
negligible, but the stage was set to use surplus agricultural commodities in’ ex- 
Utah bertrandite ore in competition with change for beryl. The Beryllium Corp. and 
imported beryl. New, extensive uses for The Brush Beryllium Co. had contracts to 
beryllium in C—5 aircraft brakes and in process the mineral into a total of 75 tons 
missiles developed. - - of beryllium billet. | 

Legislation and Government Programs. 1 Commodity specialist, Division of Mineral —Government inventories of beryllium Studies. 

a Table 1.—Salient beryl statistics | 

; | | Bo - . 1968 1964 1965 1966 1967 
United States: Beryl, approximately 11 percent BeO unless . mo otherwise stated: | Se 

Domestic beryl shipped from mines__________short tons. - 1 WwW. W WwW WwW 
Imports___/_..------2 22 ee l---__-___do_._ ‘6,243 5,425 7,791 2,147 §,511 Consumption. ____._-..22-. 2. 2 __-.___. do __. 7,984 4,485 5,845 6,026 7,087 Price, approximate, per unit BeO imported, cobbed beryl - 

at port of exportation._______--2222_-_--22 2-2 --_ee__l.- $24 $23 $24 $25 $30 World: Production.__.___._____.___._._____.___short tons. 7,299 4,943. 5,587 38,578 — 6,950 

W Withheld to avoid disclosing individual company confidential data. - | 

ae Table 2.—Government yearend stocks of beryllium materials 
a (Short tons) : . 

. Supple- Commodity 
Item National mental Credit All 

. . stockpile stockpile Corporation Stocks 

rr 
Beryl (11 percent BeO): . 

Objective_.____-- ee 13 , 532 1,683 ae 15,215 Exxcegs______________-_.-----------.-....2_ 8,202 4,827 13,019 16,048 
Total____.. 2 ee 21,734 6,510 13,019 31 , 263. 

Beryllium-copper master alloy: . 
Objective__._.__._-______ ee ae week ae 4,750 
Excess... -_- eee (2) (?) ---- (2) 

Total___.-. 2 1,075 6,312 a 7,387 

Beryllium metal: 
Objective__..2- 2-2 ae 150 ae 150 
Excess__._._-..-- 2 ee ae 37 15 52 

Total___-__---- 2. eee . 187 15 202 
On order. __...--.---- 2-2 ee a ---. 25 25 eee 

1 Reserved for converting to beryllium. 
2 No excess shown in this commodity due to a deficit in copper. 

Source: Office of Emergency Planning. Supplemental Stockpile Report to the Congress. OEP-4, July— December 1967. . 
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DOMESTIC PRODUCTION 
Hand-sorted beryl was produced in pany received a $6.5 million contract from 

South Dakota and Colorado. Company the Government for beryllium C-—5  air- 
data are confidential but reportedly the craft brakes for delivery during 1968~70. 
total output was small. a Negotiations. underway for producing , 

The Beryllium Corp. of Reading and Poseidon missile parts led to a $13 million 
Hazleton, Pa., and The Brush Beryllium contract for deliveries in 1968 and 1969. 
Co. of Elmore, Ohio, processed hand- Beryllium Metals & Chemicals Corp., 
sorted beryl into beryllium metal, alloys, Bessemer City, N. -C., a subsidiary of 
and compounds. Outputs were principally. Lithium Corporation of America, Inc., 
beryllium and beryllium-copper master al- continued to produce and fabricate electro- 
loy. The Brush Beryllium Go. announced sefined beryllium. - . 
plans to commercially mine and process The Anaconda CG wntinued it 
Utah bertrandite. A plant is to be erected . oes 7 fompany con manent rs 
between Delta and Lynndyl, Utah, to studies on utilizing Utah bertrandite ore, 

process bertrandite mined. in the Topaz- and General Astrometals Corp., Yonkers, 
Spor Mountain area, about 40 miles away. N. Y., a ‘subsidiary of The Anaconda 
The facilities will cost $8 to $10 million Company, continued to produce beryllium 
and begin operations in 1969. The com- shapes from various types of beryllium. . . 

CONSUMPTION AND USES 

The beryllium and ceramic industries aircraft brakes and rudders, jet engine | 
consumed 7,087 short tons of hand-sorted parts, and rocket fuel additives continued 
beryl of which The Beryllium Corp. and to be in various stages of development or 
The Brush Beryllium Co. were by far the evaluation. Interest greatly increased for 
largest consumers. Cobbed beryl was used using beryllium in missile parts. The metal 
by Beryl Ores Co., Arvada, Colo., to pro- had well-established uses in _ inertial 
duce specialized beryl materials for the guidance systems, but only sporadic use in 
ceramic and other industries. Lapp Insula- .. special applications for nuclear reactors. 
tor Co., LeRoy, N. Y., used ground beryl Beryllium-copper alloys had thousands 
in making high voltage electrical porcelain. of uses in business machines, computers, 
Cobbed beryl as a minor constituent in electronic devices, household appliances, 

| special ceramic compositions was. used . automobiles, aircraft, boats, and spacecraft. 
principally for spark plugs by The Ceramic New uses ranged from ball point pens to 
Division, Champion Spark Plug Co., space vehicle antennas, and included uses 
Detroit, Mich. a -. jn hydrophones, hot cutters for removing 

Aerospace designers and developers con- automobile windshield sealant, and dia- 
tinued to be attracted to beryllium’s low mond-powder-impregnated wire for saws. 

density, high modulus of elasticity, unique Beryllium additives were used to control 
stiffness to weight ratio, high heat capacity, the magnesium content of magnesium- 
and unusual nuclear properties. The use aluminum alloys, and beryllium oxide con- 
of beryllium in structural components, tinued to attract applications in electronics. 

STOCKS 

Consumers stocks of beryl at yearend beryl were unknown. 
totaled 8,177 tons. Dealers stocks of 

PRICES AND SPECIFICATIONS 

Prices of domestic and imported beryl percent pure, beads, f.o.b. Reading, Pa., 

were generally negotiated between a buyer and Cleveland, Ohio, was $62 per pound 

and seller and not quoted in the trade’ in 1,000- to 2,000-pound quantities. A 
press. The average value of imported beryl! blend of beryllium powder, 200-grade, was 
at foreign ports was $333 per short ton. quoted at $54 per pound in quantities of 

The quoted price of beryllium metal, 97- 20,000 pounds. Vacuum-cast beryllium
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ingot was quoted at $67 to $71 per pound. per on the date of shipment. Beryllium- a 
The quoted price of beryllium-copper copper (No. 172) strip, rod, bar, and wire 7 
master alloy, f.o.b. Reading, Pa., Detroit, was quoted at $2.37 per pound through : 

| Mich., and Elmore, Ohio, was $46 per May 2, and afterward at $2.41 per pound. 
pound of contained beryllium plus 55  Beryllium-aluminum was quoted at $60 per 
cents per pound of contained copper until pound of contained beryllium with alumi- 
May 2, and afterward at the price of cop- num paid for at the market price.” | 

FOREIGN TRADE | 
Exports of various forms of beryllium obtained under the barter program for _ | 

and beryllium-base alloy powder were al- conversion to beryllium metal. The beryl | 7 
most 25 percent larger in 1967 than in from Italy was probably the remainder | 
1966, mostly due to greatly increased ex- from former beryllium metal operations. 
ports to Ganada and West Germany. Imports of beryllium metal from France | 

Imports for consumption of beryl in- have increased annually since this report- 
creased more than fourfold in 1967 com- ing began in 1963. . 
pared to 1966 with the imports from India —— 
and Italy the largest ever reported from 2 American Metal Market. V. 74, No. 1-249, 

these countries. The beryl from India was — January-December 1967. : | 

Table 3.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap ! | 

1966 1967 
Country ee | 

Value Value 
Pounds (thousands) Pounds (thousands) 

Australia__.__.._.------.------------------------ ---- ee 5 (2) 7 
Austria_________-----+--------------------------- ---- ---- 1 (2) 
Brazil__...___--------.-------------------------- 37 $3 —--- _--- 
Canada.___.____.__--.----.---------------------- 3,152 20 28 , 029 $97 ; 
Congo (Kinshasa) ._....-_..-.---------.---------- 82 2 anne a 
Denmark.-.____.-_.------------------------------ 1 / 1 _--- alee 
France_____.-_---------------------------------- 9,038 464 1,326 88 
Germany, West____...__.-.---------------------- 10, 459 141 24,538 © 107.-—i. 
Greece____-__----------------------------------- ---- ---- 939 3 
Israel_______-.---------------------------------- 986 2 _--- ---- 
Italy___.--..--.----+------- +--+ ----e-- 3 1 55 4 
Japan._.__.___.--------------------------------- 5,905 228 6 , 356 181 
Korea, South... _.__--.--.--_-.-.--------~---.---- 17 1 oe a 
Mexico_____..._.-.-.-.-.-.---------------------- 2,220 2 2,222 2 
Netherlands-_-___._------------------------------- 4 1 25 4. 
Norway-______-._--------------------------------- 11,619 10 a —— 
Philippines. _...__.....--..---.------------------ 3 1 ---- ~--- 
Switzerland__..___._._--------------------------- 1 (?) 10 3 
United Kingdom. ___..__--.-_-------------------- 17,727 206 17,516 96 
Venezuela._____--------------------------------- ~--- —— 95 (2) 

Total__...__-.-.-------_------------------ 61,254 1,083 76,117 530 

1 Consisting of beryllium lumps, single crystals, and powder; beryllium-base alloy powder; and beryllium 
rods, sheets, and wire. 

2 Less than 14 unit.
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Table 4.—U.S. imports for consumption of beryl, by customs district and countries — 

| (Short tons) . | 

Customs district and country a 1966 1967 

Philadelphia district: - Oo . 
Argentina____._. 2 eee 218 . 313 
Australia__._._.-_-.--- 2 eee 15 414 
Brazil__._.__.__..____- eee. 877 1,173 

. Burma____.__---._____ eee 22 ook 
Burundi and Rwanda___________________--_-_=____________-__ ee. _.-- 100 

| Finland ._____....-.-------------------------- eee 17 ae 
. India_..-__-_2 eee Hone 1,500 

Kenya________..------------------------------ + - ee e-- ae 33 
Malagasy Republic_._._____.__.____.__.-_-___ eee eee ee ~ 10 12 
Mozambique_-____._._..----------.--_---------_------- eee - 62 141 
Portugal_-.-__________-.------------------------ +e 11 15 

- Rhodesia, Southern_______________-_22 ee “72 AT 
South Africa, Republic of__________.-__._..- 222 eee. 67 | 197 

| Uganda_____-_.- 2 eee 101 235 
| Western Africa, n.e.c__-_.___.__.-----.----2---------------- +--+ +--+ ‘17 Se 

_ Total Philadelphia__..___.__.._--.-2-------2---222e22eeeeeee-------- 1,489 5,496 
New York City district: — a oo . a oo 

Australia__._.._ 2 eee 27 oe 
Brazil_...._...--___-_ ee eee eee. ole 53 

_ Burundi and Rwanda_-______-____--_-_-_.------2- 2 eee eee 88 - 44 
Mozambique______-_______-________-__ ee 8 -aee 

_ South Africa, Republic of_.-_._____-______._ ee 7 oe 
Uganda__._-.____._.--.-------------------------------- 22 -------- 28 eee 

_ Total New York City_.___...----2-2-.---2----2- 2-22 158 97 
Baltimore district: a CO 

India______--_______ eee ee 500 3,907 
Norway___-._----------------------------- 2-2 eee. ---- 10 

Total Baltimore_______________2_-_- - eee 500 3,917 
E} Paso district: Zambia. ___.-.....___--.-------------------------------- ae 1 

| Grand total_...._________________..-_.----- 2 2,147 ~~—*9 511 
Value (thousands) -___---__----------------------------------------- $581 $3 ,167 

Table 5.—U.S. imports of beryllium products in 1967, by countries 
a 

Beryllium, unwrought, Wrought Beryllium oxide Other beryllium 
waste and scrap beryllium or carbonate compounds 

Country Se 
Value Value Value Value , 

Pounds (thousands) Pounds (thousands) Pounds (thousands) Pounds (thousands) 
SSE 

France__________ 12,099 $646 349 $13 _. _- 66 (2) 
Japan.____1____ _ _- 6 1 90 $2 _- _- 
United Kingdom_ 5,373 4 __ _- _ _- _- -- 

Total_____ 17,472 650 355 14 90 2 66 () . ; 

1 Less than }4 unit. 

WORLD REVIEW 

India.—During fiscal year 1966 (April district in Bihar, the Sirohi district in 
1965-March 1966), 3,177 feet of explora- Rajasthan, the Raigarh and Balaghat 
tion and development drilling was” done ‘districts in Madhya Pradesh, the Mahasu 
at Nawagaon in the Dungarpur district, and Kinnaur districts in Himachal 
Rajasthan, and at Doddakadanur in the 

aoe vaye Pradesh, and the Kolar, Mysore, Mandya, 
Hassan district, Mysore. The drilling re- d Shimoea districts in M Berv! j 
vealed beryl at depths of over 200 feet. @ 70 Semosa Cistricts in aysore. Dery! 1s 

Surface geological studies in 1965 con- considered to be a strategic mineral and 
firmed the existence of beryl-bearing peg- publication of statistical data are controlled 

matites in the mica belts of the Monghyr by the Department of Atomic Energy.
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Table 6.—World production of beryl, by countries ! 

(Short tons) 

Country 1963 1964 1965 1966 1967 

Argentina_.______..------- eee r 416 r 208 Fr 248 ' 276 NA 
Australia___.-.-___-------- eee ee 123 125 44 64 NA 
Brazil ?______--.----------- 2 eee 2,170 1 , 566 1,227 778 NA 
Congo (Kinshasa)-___._-_-____-_______._..-_--_- 235 136 21 NA NA 
India ¢______----__------- ee ---- a 1,500 600 5,400 
Malagasy Republic__.._-..._.. 22 ee 453 234 22 13 NA 
Mozambique- -_-_..._-_-.-----.--------2---- -o_- §13 451 202 88 NA 
Portugal___-....-.._------- eee 2 ~ 20 44 15 e 40 
Rhodesia, Southern..._......--.___ eee 249 182 3101 e 80 NA 
Rwanda.-______--------------------- eee 282 328 « 756 147 120 
South Africa, Republic of_-____.__.._-__.-_-_.___- 425 151 53 20 * 90 
South-West Africa_____.__--_--.---- 2 Lee 61 8 57 24 NA 
Uganda____-__--__.-_------------ eee 419 434 212 273 NA 
U.S.S.R. ¢__- eee eee 1,100 1,100 1,100 1,200 1,300 
United States (mine shipments): 

Cobbed beryl______.___.__-_-_--_- 2 eee 1 WwW WwW WwW Ww 
Other lower grade beryllium ore_.____________ 750 ~--e ae a _--- 

World total 4__..-.--- eee 2 7,299 r 4,943 ' 5,587 ™3,578 6,950. 

t Revised. NA Not available. © Estimate. W Withheld to avoid disclosing individual company con- 
fidential data. 

1 Compiled mostly from data available April 1968. 
2 Exports. 
3 U.S. imports. 
4 Totals are of listed figures only; no undisclosed data included. 

Japan.—The Japan Society for Newer during fiscal year 1964 totaled 65 tons; 
Metals estimated the country’s beryl con- including wire and bars, 4.4 tons each; 

sumption for fiscal year 1964 (April 1964- strip, 38.6 tons; sheet, 16.5 tons; and 

earch 1 765 Men est t oe and for other, 1.1 tons. In fiscal year 1965 the 
scar year at Ons, Wutput 0 total was 58.4 tons distributed as follows: 

beryllium-copper master alloy in fiscal year ire and b 55 t h: strip. 34.3 
1964 was 164 tons. Beryllium-copper “"" h ays, J.J tons each; strip, YJ. 3 
products for communication equipment tons; sheet, 9.9 tons; and other, 2.2 tons. 

TECHNOLOGY 

A report on the powder metallurgy of cent aluminum, was described. Some of 
beryllium described the techniques of mak- the alloy’s physical properties were com- Lory ; YS Paysical Prop ; 
ing powders; the compaction of powders pared with those of aluminum, magnesium, 
by die pressing, isopressing, slip casting, beryllium, and alloys of magnesium-alumi- 
vibration, and explosives; the sintering of num and _ titanium-aluminum-vanadium. 

powders by conventional and pressureless The alloy can be formed, machined, and 
procedures; and the consolidation of joined by conventional methods, and satel- 
powders by vacuum hot pressing, hot lite structures is one of its potential uses.® 
isostatic pressing, forging, extrusion, and ' 
plasma spraying. The mechancial prop- §=—HH-—— | 7 

erties of various beryllium metals and their sa Bureau of Mines, Mineral Trade Notes. V. 

applications were also discussed.* 4 Porembka, S. W.. aL ‘DD. Hanes, and P. J. 
i res to make beryllium  Gripshover. Powder Metallurgy of Beryllium. 

Special procedu loved. Cost he Hons Battelle Memorial Institute, Defense Metals In- 
wire were being developed. Cost reductt formation Center, DMIC Rept. 289, Oct. 15, 
have already been achieved, and further 1967, 23 pp. 

icipated if 1 demand 5 Pinto, Norman P., and John P. Denny. 
cuts are anticipate I ar. ge Beryllium Wire: A New Engineering Material. 
develops. Procedures for producing beryl- Metal Progress, v. 91, No. 6, June 1967, pp. 
lium wires down to as little as 0.002-inch Log tis. Hamersveld, John A., Thomas S. 
in diameter were described.*® Svendsen, and Walter, C. Hayes. Making Batel- 

oe . : t um- oy. 
The fabrication of Beryllium-Lockalloy, Bence, tures Os 5B ehtaary MCT op aL 

which is 62 percent beryllium and 38 per- 95.
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Bismuth 

: | By Donald E. Moulds * : 

The bismuth industry entered 1967 on domestic consumption provides a supply _ 

the crest of an unprecedented demand for _ reservoir and a price ceiling for the domes- | 

metal which necessitated producer alloca- tic industry. Sustained domestic and for- | 

tion to consumers in order to equitably dis- eign production in 1968 could, however, 

tribute available supply. During the year develop a price weakness late in the year. | 

l t ° e : 

supply was fected by a labor stoppage at Legislation and Government Programs. 
the two major producing refineries. A con- | . . : | : 

. —The General Services Administration on 
tinuing strong European demand also af- N 5 ovember 30, offered for sale approx- 
fected world trade and resulted in an 18-._. ze . 

. . . imately 1.2 million pounds of bismuth on 
percent decrease in domestic metal imports. ff-the-shelf basi hoxized und 

Compensating factors in the market—de- an olt-the-she asis as authorize? uncer — 
rrar : . . . Public Law 90-153. The bismuth, for , 

clining requirements, especially industrial . . . 
. arereee domestic consumption only, up to a maxi- | 

chemicals, and initiation of government | . 

sales—resulted in a reasonably balanced mum of 300,000 pounds for the period 
sapely and demand d Soe eee through March 21, 1968, and 150,000 
the ne chant vr ne on rie © yall I t pounds for each 3-month period thereafter, | 

er premium price on smaii lots _was priced at $4 per pound f.o.b. destina- | 
trended downward to approach the pro- . was . . 
ducers’ quotation of $4 per pound by the tion within the United States excluding | 

end of the ear | per pou y Alaska, in 1-ton lots. Sales during the : 

yee - period December 6 to 31, 1967, totaled | 

The 1968 outlook depends to a large 64,500 pounds, none of which was shipped 

degree on a strike settlement at the Omaha in 1967. 

refinery of American Smelting and Refining In 1967 the stockpile objective was re- : 

Company and resumption of bismuth pro- vised from 3.6 million pounds downward | 

duction from foreign and domestic source to 2.4 million pounds. The Government 

materials and, also, at the western mines inventory remained unchanged at approx- 

and smelters which produce the domestic imately 3.8 million pounds and the surplus 

bismuth resource. Requirements are inventory at 1.4 million pounds, of which 

clouded by the change in catalyst use and __ the Atomic Energy Commission has prior. 

the ability of the pharmaceutical and cos- authorized withdrawal rights to 0.2 million 

metic consumers to compensate for the in- pounds. | 

dicated narrowing catalyst application. —~—;, . ted I ialist, Divisi . 

Availability of government stocks for Stas modity specialist, Division of Mineral 

| Table 1.—Salient bismuth statistics 

(Pounds) . 

nnn 

. 1963 1964 1965 1966 1967 

a 

United States: 
Consumption. .-..-.---.-------------- 2,175,038 2,160,100 2,931,673 3,199,821 2,513,652 

Exports !__.-....--------------------- 36 ,035 61,299 341 , 868 89,382 152,684 

Imports, general... .--..--------------- 1,123,466 1,238,252 1,378,147 1,681,472 1,379,729 

Price: New York, average ton lots.__-.-- $2.25 $z .30 $3.43 $4.00 $4.00 

Stocks Dec. 31: Consumer and dealer - - - - 428,100 656 , 900 506 ,300 651, 800 659 , 600 

World: Production.......--.--------------- 5,566,311 6,350,020 6,707,088 6,660,154 6,931,294 

I 

1 Includes bismuth, bismuth ‘alloys, and waste and scrap. 

239
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DOMESTIC PRODUCTION | 

Production from primary material in from domestic and foreign materials. The 
1967 declined almost 17 percent and ship- other primary producer, United States 
ments again slightly exceeded production Smelting, Refining and Mining Co., con- 
thus continuing the downward trend in tinued operations at its East Chicago, Ind., 
production and stocks since 1965. Refining plant throughout the year with production 

of primary bismuth was centered in two at the same level as the preceding year 

domestic companies with only one other although supply of domestic feed materials 

company producing bismuth, mostly from was affected and secondary material. was 
scrap; thus domestic production cannot be | . | 

2a “1 _ processed. Recovery of bismuth from scrap 
published separately. The strike closure of . : -* 

| the American Smelting and Refining Com- ¢ the Franklin Park, Ill., plant of United 

pany refinery at Omaha, Neb., on July 1 Refining & Smelting Co. declined from the 

and of base-metal mines and smelters after peak reached in 1966, the first full year of 
July 15 significantly reduced the: output operation at the new plant. | : 

oo os CONSUMPTION AND USES . - 

“The decline in “bismuth consumption, Fusible alloys declined in response to the 
indicated by preliminary reportings during general decline in industrial activity, es- | 
the year, was more drastically revealed in pecially construction, in relation to 1966. 
final reports, especially for companies The total used in relation to prior years 
reporting only on’ an annual basis: The and a widening application of low-melting 
final total of 2.5 million pounds represents point alloys in fire protection, electrical 
a decrease of 21 percent in relation to the switching, thermoelectric cooling, industrial 

| record use in 1966. While a decline was jigs, and many other nondissipative in- 
posted for all three industrial areas— dustrial applications, indicates a continuing. 
fusible alloys, other alloys, and pharma- growth potential. 
ceuticals—the most drastic change occurred Other alloys, essentially .all of which (93 
in pharmaceuticals. This category, com- percent) are used as metallurgical addi- 
posed of various medical, industrial, and tives in aluminum, malleable iron, and 
cosmetic compounds, had a tremendous special steels, was well below recent years. 
growth from 757,000 pounds in 1964 to 1.7. The decreased industrial requirements for 
million pounds in 1966. ‘lhe major growth malleable iron were reflected especially in 
component was in catalysts for manufac- the automobile engine area during the 
turing acrylonitrile fiber. The sharp de- second half of 1967. Tellurium also re- 
cline in catalyst demand in 1967 was due placed bismuth in some of the malleable 
in part to completion of stocking for ex- iron produced. The current price of bis-. 
panding capacity and low catalyst replace- muth was the leading factor in working 
ment needs, and in part to development with a bismuth-tellurium alloying combi- 
and commercial availability of a less ex- nation in spite of the working advantage of 
pensive uranium catalyst. The other use _ bismuth alone. 
elements in the pharmaceutical category— 
medicines and cosmetics—increased in Table 2.—Bismuth metal consumed in 
1967, especially cosmetics. The pearlescent the United States, by uses 
quality imparted by bismuth to lipstick . (Pounds) 
and body powders is currently in fashion 97 
and this use now ranks second to medicine. Use 1966 1967 
The future requirements for the pharma-  Fusible alloys!.....___..-. 918,395 826,528 

ceutical category are presently unclear and Pr straaceuticala 2.22... 1,719/029 1,211,663 
will depend on the replacement volume for _kxperimental uses_______- 9 552 9,433 

spent catalysts and the degree of switch to Other uses_-------------- 10,708 9,782 
the uranium catalyst at presently operating Total__......_..... 3,199,321 2,513,652 
plants. Medicines have indicated a steady Tncludes 191.536 vounds of bismuth contained in 

growth r ate and while cosmetics is a grow- bismuth-lead bullion ‘used directly in the production 
ing area, it is subject to the vagaries of of an end product in 1966 and 170,837 pounds in 

fashion. ° os Includes industrial and laboratory chemicals.
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| ~~ $TOCKS a | 

Stocks of bismuth metal held by con- -and then decreased to 660,000 pounds at 

sumers and dealers increased in the first yearend. Metal stocks at domestic pro- 

and second quarters to reach 736,000 ducers declined. to a new low as plant 

pounds, the highest level in recent years, closures prevented normal production flow. 

: | PRICES : a 

‘The delivered price of refined bismuth above producer price disappeared in 

metal, as quoted by Metals Week (New December when government material was 

York), was stable at $4 per pound in 1- offered. The London Metal Bulletin quota- 

ton lots effective June 21, 1965. The dealer tion of $4 per pound (U.S. equivalent). in 

or merchant price, reported to range up- ton lots also held steady throughout the 

ward to $4.50 per pound early in the year, —_year. 

‘was gradually decreased and premiums 

| | FOREIGN TRADE —s—t”t~s | 

Exports of bismuth, predominantly in _ their share of U.S. imports to 38 percent in 

the form of alloys and compounds, in- comparison to 27 percent during 1966. 

creased in 1967 to 152,684 pounds gross In addition to imports of bismuth metal, 

weight, valued at $396,000. Approximately bismuth is imported ‘as bismuth alloys, 

45 percent was consigned to the Nether- bismuth-lead alloys, and bismuth com- 

lands, with others in the European indus- pounds. Bismuth alloys containing about 

trial area receiving an additional 45 per- 578,000 pounds were received from Mex- 

| cent. Canada, India, and Japan were the ico, Peru, and Canada of which 288,000 

major importers outside of Kurope. pounds were imported for consumption. 

, 7 Bismuth compounds totaling 6,735 pounds 

Table 3.—U.S. exports of bismuth ! gross weight were received from Canada, 

SS CSJapan, France, Italy, the United King- 

Gross dom, and West Germany during the year. | 

Year roweay) Value International negotiations relating to the 

General Agreement on Tariff and Trade 

1965___-_--.----------- 341 , 868 $939 , 570 (GATT) . were consumated in 1967 and 

1966______.------------ 89 382 225'617 ‘tariff revisions applicable to the United 

1967_......-...--.----- 152,684 895,695 + States were filed on December 18, 1967 

— —~ _ (Federal Register Document 67-14749), 

1 Includes bismuth, bismuth alloys, and waste to become effective on January 1, 1968. 

and scrap. —— . “ : 

: | | The effective duty on bismuth metal was 

General imports of metallic bismuth de- reduced from 17% percent ad valorem to | 

clined 18 percent to 1.38 million pounds 1 percent in 1968-69, 0.5 percent in 1970, 

from the record 1.68 million pounds re- and-free thereafter. The duty on bismuth 

ceived in 1966. The 1967 imports were alloys was reduced from 18 percent to’ 16 

valued at $5.17. million. This decline re- percent in 1968 and approximately 2 per- 

flects the redirection of Peruvian exports cent annually thereafter to 9 percent- in 

to the strong European market, and with- 1972. The applicable duty on compounds 

drawal of Kuropean suppliers from the U.S. —_ was reduced trom 28 percent ad valorem 

market. Increased deliveries from Canada, to 25 percent in 1968 and further de- 

Japan, South Korea, and Mexico brought creased annually to 14 percent in 1972.
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| Table 4.—U.S. general imports of metallic bismuth, by countries 

So . | (Pounds) | | 
. a : ae _ . a re pt dg nD iment 

Country 1966 1967 

_ Belgium-Luxembourg--_._.....--2. 2-22-22 4,489 ___ Li Le 
Canada_..-.--.--- 2-2 _ ee 36 , 386 64,829 

. _ Japan... __. 2-2 eee 59,605 67 ,039 
Korea, South_--__-....--2..-2-...-.---_-_.2.-__._.__......_-._..... 15,513 29 ,690 
Mexico._.__-__ 0-22 2 348 , 087 366 ,211 
Netherlands_-_-._....-._-.-..-----.2----__--__-----_--_-eeeeeee 1,877 

/ Peru..._.- 2 ee eee 1,182,047 850 ,083 
United Kingdom... ..._...-.__-_-______________ 4,480 ____._____- 
Yugoslavia_--_-_.-_-_..-.---------------2------------- 2s 80,865 __..______- 

| : — Total_-_..----- 2-2-2 2-22-2222 en ene eee eeeeeeeee-- 1,681,472 1,879,729 

7 — WORLD REVIEW | 

| The demand for bismuth and depletion _ contributed mainly by Bolivia and Canada. 
| _ of producer stocks continued to induce Sales of bismuth in the European area, 

| expansion of production to the maximum including Communist countries, were es- 
7 consistent with efficient smelter recovery timated at 3.6 million pounds, a 13 per- 

| practices. Recovery of bismuth as a by- cent increase in relation to 1966. France 
oe product from commingled imported ores accounted for about 45 percent of the 

| does not permit full recognition of source total European demand. 
country production and output is credited Bolivia—Bismuth output is predom- 

: | to the country smelting the ore. The es- inantly from the Tasna copper-bismuth ore 
a timated 6.9 million pounds for the coun- produced by Corporati6n Minera de 
| tries indicated is a 4 percent increase, Bolivia. The bismuth flotation concentrate 

| a | Table 5.—World production of bismuth, by countries ! 

a . (Pounds) _ 

| Country 1963 1964 1965 1966 1967 p 2 
. Ee 

Argentina (in concentrates)__._________ 1,345 ea 
Australia (in concentrates)_.-....-2..2.0 2--eeee-_ eee Lee 7160-8 

| Bolivia....-.- 2 ee 560,872 599 , 365 3654,766 3 822,316 e 31,102,300 
Canada (metal)4._._____.____________ 359 ,125 399 , 958 428,759 525 , 659 542 ,336 
China (in ore)e¢.__.2 ee 660 ,000 660 ,000 660 ,000 660 ,000 660 ,000 
France (in ore)..._____.-____________. 149 ,900 152,100 tT 134,500 129 , 452 e 130,000 
Italy (metal)........_---_-__ 2 Lee 4,400 2,200 8,800 26,500 e 26,500 

. Japan (metal)_......_----_-__ ee 823,314 1,115,611 1,347,183 1,213,513 € 1,213,000 
Korea, South (in ore)______.________. 349,000 ¢ 330,000 € 265,000 ¢ 220,000 NA 
Mexico 4..- 2 ee. 941,400 1,040,500 1,067,000 1,000,900 € 1,168,000 
Mozambique__.._.______.__.____.___. 24,317 14,462 ™ 10,2738 3,616 NA 
Peru +__....-2 22-2 1,244,367 1,628,514 1,780,503 1,674,261 e 1,698,000 
South Africa, Republic of (in concen- : 

trates). __.2- 22-2 ee 2,619 161 240 328 e130 
South-West Africa (in ore)_.._________ 5,115 3,131 388 4 NA Spain (metal)..--.......----_2 25,836 4,184 r 309 NA NA 
Sweden ¢...._- 22222 155 ,000 150 ,000 77,200 77,200 66,100 
Uganda... _ 2 ee. t 44 165 r 529 143 NA 
U.S.S.R. (metal)e 5. ee 65,000 65 ,000 77,000 77,000 .88 ,000 
United States...._. 22222 WwW WwW WwW WwW WwW 
Yugoslavia (metal).._._.....________ 194,657 184 , 660 194 , 638 228 , 546 236 , 928 

Totals 16__)____-e ee -.-. =65, 566,311 6,350,020 6 , 707 ,088 6,660,154 6,931 ,294 
nn 

© Estimate. P Preliminary. ¥ Revised. NA Not available. 
W Withheld to avoid disclosing individual company confidential data. 

. 1 Bismuth is believed to be produced in Brazil and East Germany but production data are not available. 
Metallic bismuth is produced in West Germany presumably from imported raw materials, as follows: 1963, 
277,300 pounds; 1964, 385,800; 1965, 275,600 (estimate); 1966, 165,300 (estimate); and 1967, not available. 

2 Compiled from data available March 1968. 
3 Exports. 
‘ Bismuth content of refined metal and bullion plus recoverable content of concentrates exported. 
5 Previous undisclosed estimates for the U.S.S.R. revised sharply downward. 
* Total is of listed figures only; no undisclosed data included.
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is exported for processing at the Peruvian ' — Korea, South.—The Korea Tungsten 

refinery of Cerro Corp. Expansion of mine Mining Co. recovers bismuth as a byprod- 

and concentrator was completed during the uct of tungsten ore beneficiation and the 

year. A small output of bismuth is also ob- improved tungsten market in 1966-67 pro- 

: tained in the refining of tin concentrates. vided the basis for expanded bismuth out- 

~ Canada.—The production of bismuth put. 
advanced sharply in’ 1966 with the first full Mexico.—The base-metal ores of Mexico 
year’s output from two new molybdenum- contain a relatively high bismuth content 

bismuth operations in Preissac Township, Which is recovered in smelting. The lead 
Quebec. The Anglo American Molybdenite refinery operated by Metalurgica Mexicana 
Mining Corp. and Preissac Molybdenum Pefioles, S.A., refines the bismuth-enriched 

Mines Ltd. each operate a mine-refinery Smelter products to bismuth metal. The 
facility with an ore capacity of 1,200 tons lead smelter of Compania Minera Asarco, 
per day and produce by flotation-leach- S.A., produces a bismuth-lead alloy and 
roast a molybdenum product and bismuth igh-bismuth drosses which are exported 
oxychloride and metal. Continued explora- *0 the United States for refining and mar- , 
tion in the molybdenum-bismuth area of keting. 
northern Quebec indicates the possibility Peru.—The complex base-metal ores of 

of development of additional bismuth pro- Peru are the world’s largest source of bis- 
duction. Molybdenite Corporation of Can- —muth. Expansion of ore production at the 
ada, Ltd. also operates a similar but mines of Cerro Corp., as well as other 
smaller plant in the Province of Quebec. mines selling ore to Cerro Corp. for re- 
Additional bismuth is derived by Cominco fining, has expanded output at the Cerro 
Ltd. in the treatment of lead-zinc ores at bismuth refinery to approximately 1.7 mil- 
the Trail, British Columbia, refinery and jion pounds annually. Concentrates are 

by Gaspé Copper Mines, Ltd. in eastern also imported from Bolivia. In addition to 

Quebec. — refined metal, the refinery produces bis- 

Japan.—Five companies operate smelters muth alloys to various specifications for 

and refineries recovering bismuth from for- direct use in end products. A strike at the 

eign and domestic base-metal ores with an Peruvian operations ; of Cerro Corp. of 
estimated combined: capacity of 825,000 about 2 week’s duration in late July-early 

pounds annually. The domestic component August reduced output for the year. 
of Japanese output has been from the Other European.—Seven metal refining 
Kamioka and Taishu mines. plants in the United Kingdom and Western 

A large bismuth deposit, estimated to be - European areas recover the bismuth con- 
the world’s largest, was discovered in 1964 tent of base-metal concentrates and bullion 
near Yamaguchi in western Japan. The ore _ received for refining from various source 
reportedly averages 1 percent bismuth and countries. The Zevcan Lead Smelter and 
confirmed reserves total 39,000 tons of - Refinery in Yugoslavia processes ore from 
bismuth, 67,000 tons of copper, and 60,000 extensive mining operations in Yugoslavia, 
tons of tungsten. The mine, being de- as well as imported concentrates, and pro- 
veloped by Yashima Mining Company, duces metallic bismuth. The Ronnskar 
began production in 1967 and expects to works of Boliden Aktiebolag produces a 
eventually reach a monthly output of 100  bismuth-lead alloy from the complex 
tons of bismuth metal. pyritic ores of Sweden.
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_ TECHNOLOGY a 
The short supply of bismuth has ac-  moelectric effects offers an interesting field 

tivated metallurgical research toward maxi- for application research.2 While this field 

mum conservation of bismuth in base ranges from metallurgical additives | 
metal and other ores and recovery of ths through industrial alloys, and catalytic, 
Dyproduct meta! trom smelter waste prod-  edicinal, and cosmetic applications, there ucts and secondary materials. 4 were no major.technical developments 

The ability of bismuth to alloy with d dur J h mucal Cevelopments re- 
other metals, such as cadmium, indium, P°rt Curing the year, | 
lead, tellurium, tin, and zinc, to achieve a ——__________ | 

ide range of melting temperatures, expan- * Becker, Richard D. Bismuth’s Unusual ) be Or h s per Ss 1 ih Properties. Meet Many Special Needs. Metal _ Sion-contraction characteristics, and ther- progress, v. 91, No. 6, June 1967, pp. 61-68. .



Oo : | By Timothy C. May* 

New record levels in the production ture of lightweight armor for new aircraft 
of boron minerals and compounds were _ systems. _ 
reached in 1967 to meet the increasing Legislation and Government Programs.— 
requirements of the glass and enamel in- General Services Administration sold the 
dustries, and the increasing demand for ex- entire Government inventory of colemanite 

ports. Oo amounting to 67,571 long dry tons. De- 
A significant new use for boron was its livery is to be made over a period of 4 

application in boron carbide for manufac- years. 

- Table 1.—Salient boron minerals and compounds statistics in the United States 

| | | | (Thousand short tons and thousand dollars) | 

1963 1964 1965 1966 1967 

Sold or used by producers: . a 
Quantity: 

Gross weight___..__-...._---- 22 2-- 700 776 807 866 955 
. Boron oxide... ....---.--------.-- 369 405 425 © 462 496 

Value____--_--.-----------__.---_-._. $54,981 $60 , 871 $64,180 $68 , 209 $74,130 
Imports for consunption: 

Quantity. ._....-------- eee) (@) (2) 16 112 127 
| Value___.-_.-------------- 22 --- eee $58 $21 $279 $1 , 034 $1,201 

1 Imports for 1964, 1965, 1966, and 1967 include a higher proportion of crude ore to refined products. 
2 Less than 1% unit. . : 

| DOMESTIC PRODUCTION 

Domestic production of boron minerals Land Co. mined colemanite near Ryan. 
and compounds increased 10 percent in American Potash & Chemical Corp. and 
volume and 9 percent in value compared Stauffer Chemical Co. extracted boron 
with that of 1966. All of the output came compounds from brines at Searles Lake. 
from bedded borate deposits in Kern and © It was reported that American Potash & 
Inyo Counties, Calif., and the brines -of | Chemical Corp. had purchased the Federal 
Searles Lake, Calif. U.S. Borax & Chemical lease and other properties related to the 

| Corp. operated refineries in Kern and Los Little Placer borate deposit in the Mojave 

Angeles Counties on crude borates from its Desert, near Boron, Calif. Little P lacer is 
open pit mine at Boron, Kern County. The S mixed cepostt of tincal and qoanite. 

frm alo competed and varied wp on Startup. of mining operations and ‘wea Oo . 
May 1, 1967, a new plant at: Boron for the P | y 
manufacture of anhydrous boric acid. In 

Inyo County U.S. Borax mined colemanite s , Sommodity specialist, Division of Mineral 
_- tudies. 

near Furnace Creek and sodium-calcium P 2 Engineering and Mining Journal. American 

borates near Shoshone, and Kern County ve 188, No. eae 161, pe mee Deposit. 
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CONSUMPTION AND USES | | 

Manufacturers of glass, soap and cleans- Boron nitrite fiber mat, a resilient non- 

ers, and porcelain enamel continued to be woven mat that provides thermal insula- 
the major consumers of boron compounds. tion in critical environments where con- 
About half of the total consumption was ventional materials become embrittled was 

used in the manufacture of heat-resistant reported to be available in developmental 
glass, glass wool, fiberglass, soap, and quantities. The mat can be used for high- 
cleansers. The remainder was used in the temperature seals, separators, diffusion bar- 
manufacture of porcelain enamels for do- riers, and electrical insulation. : 
mestic appliances, borate products for agri- Boron carbide, a lightweight armor, is 
cultural use, leather tanning, metallurgy, to be used to portect personnel and vital 
corrosion control, nuclear shielding, flame- components on new. aircraft systems pro- 

proofing, manufacture of adhesives and duced for the Depar tment of Defense. _ 

starches, and other industrial and con- The Federal Aviation Agency approved 
, a biocide fuel additive containing a boron 

sumer uses. - eye eee 
N t inforcement mate- compound that sterilizes or disinfects tur- 

_ iNew composite re qd bine fuel used in aircraft by destroying the 
rials—a large-diameter boron filament an microbes that thrive in the fuel. These | 

a short random-length boron filament—for | microbes cause corrosion, filter plugging, 
| use in- aerospace structures were being and a slime that suspends water and mat- 

manufactured. , oy _ ter in fuel.’ | 

: - PRICES — | 

Borax and boric acid prices remained _ mo Dollars 
. - (per ton)} constant during the year. The 1967 year- os soe | 

© Boric acid, technical: ” mo 
end prices for boron compounds are shown Anhydrous, 99.9 percent: Bags--_.._ 325.00 
: . Crystals, 99.9 percent: 
in table 2. Bags........--..------_--.--. 158.50 

G Drums sooo 183.50 
: . ranular, 99.9 percent: 

- Table 2.—Borate prices at yearend . Bags_._.-__._______------._-. 102.00 
Drums_.-_..-..-.-_--..---.-. 127.00 

Dollars —  Bulk_----2---__2------_------.- 96.00 
(per ton)! Sodium borate powder, U.S.P.: Bags.._.. 54.00 

Borax, technical: TTT 
Anhydrous, 99 percent: 1 In carlots at plant works. 

Bags..--.__..___._.-___-___-_. $97.50 2 Boric acid U.S.P. $25 per ton higher than techni- 
| Bulk__--_.---_-------------- 88.00... cal grade. 

Grania decabydrate, 99.5 P ereent: 54.25 Source: Oil, Paint and Drug Reporter. 
Bulk_._--..------_----- ee. = 46.75 

.Granular, pentahydrate, 99.5 percent: a 
~ ‘Bags_.......--.-------------. 69.75 — | 

Bulk__--2 22-2222 eee. 62.25 

| | FOREIGN TRADE. - 

Boric acid and borates exported totaled for 57 percent of the total value of im- 
186,482 tons valued at almost $19 million. ports. Boron carbide imports in 1967 
About 87 percent of the quantity was re- reached 214,620 pounds valued at $469,- 

fined sodium borate compounds; the re- 167 compared with 183,300 pounds valued 
mainder, boric acid. The Netherlands re- at $513,380 in 1966. Approximately 87 
ceived 39 percent of the exports of sodium _ percent of the material came from Canada 
borates and Japan 21 percent, the remain- and the remainder came from West Ger- 
der was exported to 36 different countries. many and France. Boric acid imports 

‘Total imports of boron compounds and amounted to 78,263 pounds valued at 
metal reached 54 million pounds valued at $5,063 3 all from France. Boron metal im- 

$1.2 million. Almost all of the 53,548,798 ports were 251 pounds valued at $24,843. 
pounds of imported material consisted of | 

crude calcium borate (colemanite) from yy ited States Borax & Chemical Corp. An- 
Turkey but this quantity only accounted yual Report 1967. 1967, p. 9.
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Table 3.—U.S. exports of boric acid and sodium borates, in 1967 

| . Boric acid : Sodium borates 
(HsBOs content) . (refined) 

Destination Short Value Short Value 
tons (thou- tons (thou- 

. _ sands) sands) 

Australia__.____.____------------ee--e--eeee-ee- 2,027 $254 4,288 $348 
Belgium-Luxembourg________-___-._____-________u- 14 -10 640 — 62); 
Brazil__.._.__. 2-22 eee eee 958. 120 585 61 | 
Canada__.______- 2 2-- eee 3,128 367 9,754 — 859 
Colombia..._....__-...- 2-222 le 98 15 671 ' 68 
Costa Rica_________-__ eee 8 1 425 | 44 
Denmark._________-- eee 39 6 174 12 
Finland... eee ee ee —a-u eee ‘eee 243 17 | 
France______._-________-_____ eee -eee-e weoee 2,571 348 |. 
Germany, West_____.__..--_-1-_------- lee 3,572 348 (2,381 217 
Hong Kong_-______--_--_-_--_-_-_-- ee 156 19 3,606 333 
Indonesia__-..___..----.------- +e eee eeee ete --a-- . 892 27 
Tran_ 2 ee eee tee a aaee 336 27 
Treland.____-... 2-2-2 ee eee 8 1 — . 211 12 
Israel__ 2 eee eee 2 Q) . . 482 42 
Italy__-_._.------ 2 ee eee 1 () 3,393 342 
Japan______ eee 8,448. 939 34,447 3,027 
Korea, South. .__...____--_-- ee 63 qT. 1,110 ; . 16 
Malaysia________. 2 eee 69 ~ jl (176 13 
Mexico.__._...---- 2 eee 1,329 206 8,562 829°- 
Netherlands_--_________--___ ee eeee 1,036 178 63 ,215 6,755 
New Zealand-___-__._.___ eee ee 523 61 3,268 401 
Norway.___-_-_-___--- eee 4 1 239 17 
Pakistan. .._..-. +222 eee 64 8 649 44 
Peru.___.__---+------------------ e+e 298 35 384 38 
Philippines_ —-~_____._.-_---_.---------- 2 eee 220 25 852 105. 
Singapore_____-__-_~_-__ 2 eee 35 5 265 18 
South Africa, Republic of._........-..-_-_-.._-___- 153 20 1,228 © 117 
Spain. 2.2 eee _----- ‘eeeee . 433 76 | 
Sweden-.__-___-___-_- eee 586 52 2,110 171 
Switzerland. ____-_.2_----- ee 6 1 656 | AT 
Taiwan__________ eee 74 8 2,082 151 
Thailand________. 2-2 eee eee 53 8 602 55 
United Kingdom-_-________________-___-__.___- ee 170 15 6, 736 617 
Uruguay .__-__..----- eee 39 5 ~------ ------ 
Venezuela__________--_2- ee eee eee 272 40 155 12 
Vieit-Nam, South___________--_______--____ ee ee 5 1 803 78 
Yugoslavia_____-_2 eee 33 3 3,075 319 
Other_________ eee 296 55 1,196 110 

Total___-__.-.---- 2 eee eeee--_-- = 28, 787 2,825 162,695 15,885 

1 Less than 4 unit. 

WORLD REVIEW 

Argentina. Rivadavite, a new borate 1966. Exports in 1967 were 67 tons com- 
mineral was found in the Tincalayu borax pared with 112 tons in 1966.5 
deposit located in Salar del Hombre Turkey.—Output of boron in 1966 
Meurto Province of Salta. The new min- amounted to 248,133 tons compared with 
eral is a hydrous sodium magnesium bo- 188,490 tons in 1965. The largest pro- 
rate. ducer was Etibank’s Hisarcik open cut 

Chile.—Servicio de Minas del Estado ™ine. Borates now rank third in value 

reported that Chilean production of boron mong Turkish exports and production and 
minerals in 1966 was 4,125 tons of ulexite ©Xports have tripled since 1961. Exports in 
with a 33 percent BeOs content compared 1966 amounted to 193,261 tons—Italy re- 
with 5,073 tons with a 33 percent BOs; ceived 63,360 tons; France, 43,735 tons; 

content in 1965. Borax Consolidated United States, 21,003 tons; United King- 
Limited is the only Chilean producer. dom, 12,443 tons; and Poland, 11,739 
Sales amounted to 3,385 tons, all to the . tons. | 
Chilean market except for 250 tons which 4U.S. Embassy, Santiago, Chile. State, De- 

. 4 partment Airgram A-183, Oct. 11, 1967, pp. 
were supped to sey , S U.S. Embassy, New Delhi, India State De 

ndia.—Imports of boron in 1967 were partment Airgram A-932, Apr. 4, 1968. 
° ‘ : 6 U.S. Embassy, Ankara, Turkey. State De- 

3,060 tons compared with 2,394 tons in partment Airgram A-28, July 18, 1967, 20 pp.
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It was reported that Turkish boron pro- borax plant at Bandirma on the Sea of 
ducers were increasing mine and plant Marmara will have a capacity of 20,000 
capacities to keep pace with steadily in- tons of pentahydrate borax and 6,000 tons 
creasing exports. The recently constructed of boric acid.” 

TECHNOLOGY | 
The Bureau of Mines, used a statistical tion indicates that 95-percent-pure boron 

approach to evaluate the effects of temper- can be produced by electrolysis at a variety 
ature, current density, and composition of of conditions, but the results were not 
the electrolyte on the purity of boron pre- always reproducible. The relatively large 

| pared by electrolysis of a fused mixture of standard error of estimate, 6 percent 
boric oxide in potassium fluoborate. The boron, suggests that other factors must also 
best products, better than 95 percent be considered.® | 
boron, were obtained when the current A unique seismic monitoring system was 

density was less than 2 amperes per square used by United States Borax in early detec- 
feet and the boric oxide content was less tion of potential slope problems and in 
than 2 molal. The effects of three factors— determining the effectiveness of corrective 
temperature, cathode current density, and action. Microseismic equipment converted 
composition of the electrolyte—on the rock noise into electrical impulses which 

| purity of electrolytic boron were investi- were amplified and directed to a graphic 
gated. It was found that reasonably pure  recorder.® | 
boron can be prepared by electrolysis of a =§=—————-— | | 

fused mixtape of boric oxide in potassium ying Racy, Saag ae 
« ++. ° e . 2 ; ° ad ° . y: 

tained which relates the purity of the BUsration of Boron by FusedSalt Blectrolysis, 
product to the temperature, cathode cur- BuMines Rept. of Inv. 7028, 1967, 16 pp. 

rent density, and composition of the elec- __9 Paulsen, J. C., R. B. Kistler, L. L. Thomas. 
. : : Slope Stability Monitoring at Boron. Min. Cong. 

| trolyte. Extrapolation by using this equa- J, y. 53, No. 9, September 1967, pp. 28-32.
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| By Timothy C. May * 

| The growth in the demand for bromine pounds in 1967 exceeded that of 1966 by 
and bromine compounds for gasoline addi- 7 percent and the production of ethylene 
tives, water sanitation chemicals, and  dibromide in 1967 increased 5 percent 
fumigants, set new record levels in the over 1966 output. Imports in 1967 were 
production and sales of bromine and bro- approximately 52 percent less than in 
mine compounds in the United States in 1966. | 
1967. Total production of bromine com- | 

DOMESTIC PRODUCTION | 

The domestic output of bromine and by Texas, Arkansas, and California in 
bromine compounds in 1967 was 6 per- order of output. Producers of bromine and 
cent higher than in 1966 with Michigan bromine compounds in the United States 
accounting for the largest output followed _ are the following: 

State . Company — | County _ Plant Raw material 

Arkansas.... Arkansas Chemicals, Inc__.. Union_____._._.:. Arkansas Chemicals__. Oil field brines. 
, Great Lakes Chemical Corp_. ....do__.___...._. El Dorado_________2- Do. 

Michigan Chemical Corp_-.. --.-do._...-...- Michigan Chemical Do. 
8 oo orp. 

The Dow Chemical Co_..... Columbia__...... Magnolia......_...... ‘Do. 

California_ _- American Potash & Chemical San Bernardino... Trona..._........... Searles Lake brines. 
orp. . a a 

FMC Corporation.......... Alameda__-..-.. Newark _......-..-. Sea water bitterns. 

Michigan._.. Great Lakes Chemical Corp_. Manistee._....._ Filer City_.......... Natural saline brines 
Michigan Chemical Corp__.. __..do___.._-_.. East Lake__________- Do. 
Michigan Chemical Corp.... Gratiot........._ St. Louis._........-- Do. 
Morton Chemical Co__...... Manistee_._...... Manistee__...._.__-- Do. 
The Dow Chemical Co.__... Mason.__..___.. Ludington_..__.-____ Do. 
The Dow Chemical Co___... Midland_........ Midland__...-._._-.- Do. 

Texas....... Ethyl-Dow Chemical Co__.. Brazoria_....._.. Ethyl-Dow--........ Sea water. | 

It was announced that the Great Lakes § ————————— | 
Chemical Corp., and Arkansas Chemicals, Sta Commodity specialist, Division .of Mineral 
Inc., started projects to double the ca- 2 Chemical & Engineering News. V. 45, No. 

i i i i - 19, May 1, 1967, p. 24. pacity of their respective bromine extrac Chemical Week V. 100, No. 18, Apr. 1, 1967, 
tion units near El Dorado, Ark.’ © p. 25. 

Table 1.—Sales of bromine and bromine compounds by primary producers in the 
United States 

(Thousand pounds and thousand dollars) 

Quantity 
Year a Value 

Gross Bromine 
weight content 

19638___.-_ 2 eee eee 238 , 583 203 , 333 $48 , 558 
1964______ ee eee 283 , 530 238 ,019 66 ,064 
1965... o- eee 328,115 274,569 77,259 
1966_...... 2 ee ee 826 , 498 275 ,009 78,8838 
1967__.. eee 849 , 757 292 ,072 85 ,391 
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Table 2.—Bromine and bromine compounds sold by primary producers in the 
__. United States 

(Thousand pounds and thousand dollars) 0 
EE LAL Ee AP fa Sh stpeeert 

. Quantity 
Product ce Value 

- Soo Gross Bromine 
. . weight content . 

eee 

1966: | 
Elemental bromine_____........--.--_-___________ 39 , 952 39 , 952 $8 ,388 
Ethyl bromide___________. 2-2 eee . 696 618 284 
Methyl bromide____-___._.________- 22 15 ,346 13 ,484 — 6,912 
Other, including ethylene dibromide, sodium bromide, ammonium mo oo 

__ bromide, and potassium bromide---_--._---------------.-- 270,504 220,955 63,299. 

— Total. 222-22 eee e eee eee --e----------- 826,498 275,009 ~=—--—«- 78, 888 

1967: a : — a OT 
Elemental bromine. -__________________2 2 eee - 48,720 48,720 $10,008 
Ethyl bromide______._____-.-..--.-.--.-2-- eee 526 385 . 182 
Methyl bromide.____________--____- 18,308 15,414 © 8,300 
Other, including ethylene dibromide, sodium bromide, ammonium 

bromide, and potassium bromide- -- __ . - ~------------------ 284 ,872 230 ,223 67 ,328 

Total !________._--2 22 ieee2----------------- 849,757 292,072 «85,891 

1 Total has been adjusted to avoid duplication of transferred or purchased material. ae 

- CONSUMPTION AND USES __. : oo 

The major outlet for bromine was in _ ethyl bromide. Bromine and bromine com- 
| the manufacture of ethylene dibromide pounds were used in the production of | 

used to formulate antiknock | compounds fire. retardants, sanitizers, pharmaceuticals, 
for gasoline. Second’ in consumption of dyes, agricultural chemicals, intermediates 
bromine was elemental bromine followed for other chemical processes, and photo- 
by methyl. bromide, potassium bromide,. -:graphic chemicals. : , ie 
sodium bromide, ammonium bromide, and . | 

PRICES 
Prices for bromine and some of the bro- re oo Cents 
. ; ey fe : re per 

mine compounds showed a slight change a pound 
in 1966. Purified bromine in tanks, car- | Ammonium. bromide, National Formulary 

: . (N.F.) granular, drums, carlots, ton lots, 
lots, . east of Rocky Mountains, / and am oa freight equalized _ wee eee eee 46 

monium bromide increased in price in — promochloromethane: 
1967. The following prices for bromine Drums, carlots, freight equalized..._..._ 48 
and bromine compounds were quoted by Tanks, same basis_--------------...-- 47 

. . Ethylene dibromide: 
the Oil, Paint and Drug Reporter. Drums, carlots, freight equalized__..___ 30.5 

Tanks, freight equalized___.___...__._. 28.5 

Cents Potassium bromate, 200-pound drums, carlots, 
| otnd _ freight allowed__-_..-.----------------- 49 

Bromine, purified: — . pe ' Potassium bromide, N.F., granular, drums... 40 
Cases, carlots, ton lots, delivered east of = Sodium bromide, N.F., granular, barrels, 

Rocky Mountains_._______.__...__. 38 drums, freight equalized_........_......._. 40 
Drums, carlots, ton lots, delivered east of 

Rocky Mountains.._._.__..._....... 29 
Tanks, carlots, same basis.._........... 22.5



BROMINE 951 

FOREIGN TRADE 

Total imports of bromine and bromine from Israel; 16,845 pounds of theobro- 
products in 1967. was 254,560 pounds mine valued at $28,612 from Netherlands; 
compared with 613,335 pounds in 1966. and 44,768 pounds of potassium bromide 
Most of the reduction in imports was in valued at $7,819 of which Belgium- 
ethylene dibromide. Because of increased Luxemburg accounted for 2,202 pounds, 
output of this product in the U.S. the France acounted for 41,516 pounds, and 
demand for imported material was re- Israel accounted for 1,050 pounds. No 
duced. transactions were reported for bromine. 

Transactions involving bromine com- All other classes of bromine compounds 

pounds reported under the existing tariff are part of a blanket category and are 

schedules (TSUS) were the importation no longer classified separately. 
of 185,187 pounds of ethylene dibromide Exports of bromine, bromides, and bro- 

valued at $34,500 from Israel; 7,760 mates were no longer separately classi- 
pounds of sodium bromide valued at $525 fied effective January 1, 1965. 

WORLD REVIEW 

Israel.—Dead Sea Bromide Ltd. (DSBL) inorganic bromide plant by adding 700,- 

and its 50-percent owned subsidiary, Bro- 000 pounds per-year of inorganic bromide 

mine Compounds Ltd. (BCL) plan to capacity. DSBL: and BCL have a 20- 

step up distribution of bromine to U.S. million-pound-per-year bromide capacity.* 

chemical markets. Major exports are Production of bromine and bromine 

ethylene dibromide, ammonium bromide, compounds in 1967 was 16.3. million 

and methyl bromide. BCL is expanding pounds and sales amounted to 14.6 mil- 

its 5-million pound-per-year organic and lion pounds.‘ | 

TECHNOLOGY 

A monograph was published which em- safety speciality chemical can be used for 

phasized the fundamentals of bromine brominating organic compounds on the 

chemistry and the various commercial uses semimicrolevel and for preparing test re- 

of bromine. Methods of preparation, and agent solutions for organic and inorganic 

physical and chemical properties, includ- identification.® 
ing classified reactions are discussed in 
detail.® TT 

It was announced that a bromine-char- vy. Chemical eee arom er aon ET. | Markets. 

coal reagent was available for use in in- 4 Foreign Service Despatch A-769, Apr. 15, 

organic: laboratories | where the handling 1968, Tel Aviv Bromine and Its Compounds. 

or liquid promine is a Potential safety Academic Press. New York, 1966, 940 BD _ 

azard. The reagent-grade bromine is 6 Industrial and Engineering Chemistry. 

carefully absorbed on charcoal. This 1967, Chaspoal Reagent. V. 59, No. 4, April





Cadmi 

| By Harold J. Schroeder * 

Although the apparent domestic con- sumption. Total sales for the year 
sumption of cadmium declined in 1967 amounted to 807,504 pounds with 600,000 
reduced supply from production and im- pounds in the first quarter, 103,204 pounds 
ports required substantial sales from the in the second quarter, 22,000 pounds in the 
Government stockpile and a drawdown of third quarter, and 82,300 pounds in the 
industrial stocks to.balance demand. The fourth quarter. At yearend, approximately 
quoted producer price was increased in 3.5 million pounds of the 5 million pounds 
January when producer stocks reached the authorized for sale by 1964 legislation re- 
lowest level since 1964. mained unsold. 

Legislation and Government Programs. Government stockpiles were reduced to 
—The General Services Administration 13.75 million pounds, of which 6.57 million 
(GSA) cadmium disposal program re- was in the strategic stockpile and 7.18 mil- 
mained in effect during 1967. Cadmium lion in the supplemental stockpile. The 
available for sale each quarter was 600,000 stockpile objective remained 5.1 million 
pounds and was restricted to domestic con- pounds. 

Table 1.—Salient cadmium statistics 

(Thousand pounds) 

1963 1964 1965 1966 1967 

United States: | 
Production !__..__._-.....------------ 9,990 10,458 9,671 10,460 8,699 
Shipments by producers ?.______....._-- 10,124 9,689 8,128 11,792 9,606 

Value____._......_...--_thousands_. $21 , 880 $27,421 $19,153 $26,771 $24,665 
Exports. ....._...----.------.-------- 1,313 1,439 73 379 691 
Imports for consumption, metal__-._--.-- 991 1,104 2,121 3,358 1,587 
Consumption. ...._-.-..--.------------ 11,482 9,364 10,431 14,780 11,561 

_ Price: Average 3 per pound. ____----.-.- $2.26 $3 .00 $2.58 $2.42 $2.64 
World: Production.........---.---.-------- 26 ,003 27,942 25,741 28,707 NA 

NA Not available. . | 
1 Primary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used 

directly in production of compounds. 
2 Includes metal consumed at producer plants. 
3 Average quoted price for cadmium sticks and bars in lots of 1 to 5 tons. 

DOMESTIC PRODUCTION 

Production of cadmium metal from pri- recovered from scrap, the balance was ob- 
_mary and secondary sources was 8.7 million tained from processing domestic and im- 
pounds, 17 percent below the preceding ported zinc and other base-metal concen- . 
year and the lowest output since 1952. The _ trates, with approximately equal quantities 
reduced output was largely attributed to supplied by each source. The imported zinc 
strikes at several smelters during the latter concentrates were largely from Canada, 
half of the year. Mexico, and Peru. Secondary cadmium was 

About 12 percent of the metal output recovered mainly from scrap alloys. 
was derived from imported cadmium flle = ———— 
dust. Except for a relatively small quantity Stusn modity specialist, Division of Mineral 
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Figure 1.—Trends in production, consumption, yearend stocks, imports, exports, and 

average price of cadmium metal in the United States.
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Production of cadmium sulfide, cadmium.:. The New Jersey Zinc Co., Palmerton, 
lithopone, and cadmium sulfoselenide to- Pa. 
taled 1.54 million pounds of contained cad- St. Joseph Lead Co., Josephtown, Pa. 
mium, a decrease of 32 percent from the United Refining & Smelting Co., Chi- 
record high of the previous year and the cago, Ill. | 
lowest quantity since 1964. Two firms con- | 

tinued to produce cadmium oxide. Table 2.—Cadmium oxide ! and cadmium 
The following plants produced cadmium sulfide produced in the United States 

metal in the United States in 1967: (Thousand pounds) 
American Smelting and Refining Com- 

pany, Denver, Colo., and Corpus Sulfide 2 
Christi, Tex. Year oo 

. . : - G Cadmit 
American Zinc Co., East St. Louis, Il. | weight content 
The Anaconda Company, Great Falls, §—————_-_ 

Blackwell Zinc Co., Blackwell, Okla. 1965__ 2222222 2_2---- 4’ 666 1,575 
The Bunker Hill Co., Kellogg, Idaho. 1966.._.....--.-------- 5,644 2,267 

. . 1967__.____.__-_------ , ,036 
| The Eagle-Picher Industries, Inc., Ga- a TT 4,827 _t 

lena, Kans. - _1 Cadmium oxide withheld to avoid disclosing indi- 
National Zinc Co., Inc., Bartlesville, vidual company confidential data.. SO 

2Includes cadmium lithopone and cadmium 
Okla. sulfoselenide. 

7 CONSUMPTION AND USES. 

Consumption of cadmium metal—calcu- _ pliances, aircraft, industrial machines, radio 
lated as production and plus or minus net and television sets, electrical and electronic 
foreign trade and net changes of known — equipment, hardware fittings, mstruments, 
industrial and government stocks—was 11.6 and numerous fastening items such as nuts, 
million pounds, a 22-percent drop from the bolts, and screws. 
record high of 1966 but 11 percent above Other principal uses of cadmium were as 
the 1965 quantity. | pigments for industrial colors, stabilizers 

Plating continued to be the largest use for vinyl plastics, electrodes for nickel-cad- 
for cadmium and was estimated to have mium batteries, phosphors for television 
consumed about 60 percent of the total. tubes, and a metal component of solders, 
Applications for cadmium plating include low-melting-point fusible alloys, and other 
parts for automobiles, household ap- alloys. 

~ $§TOCKS 

Stocks of cadmium metal at producers, start of the year to 1.6 million pounds by 

compound manufacturers, and distributors the end of the year, the lowest yearend 

decreased from. 2.5 million pounds at the level since 1963. 

Table 3.—Industry stocks, December 31 

(Thousand pounds) | 

1966 1967 

Cadmium Cadmiumin Cadmium Cadmium in 
metal compounds metal compounds 

a 

Metal producers.-__.....---.-------------------- 1,735 W 921 W 
Compound manufacturers- -_.-.-.--------------- 536 963 419 637 

Distributors._._...-..--------.---------------- 222 46 218 49 

Total. __.__...-.-.--.-..---------------- 2 ,493 1,009 1,558 736 

ee 

' W Withheld to avoid disclosing individual company confidential data; included with “Compound manu- 

acturers.””
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| PRICES ao | 

Producer-to-consumer quoted prices for Following devaluation of the pound, the 
cadmium metal in 1-ton lots was increased quotation was changed on November 24 to 
10 cents to $2.65 per pound by one pro- 21s 9d with the U.S. equivalent of $2.62 

| ducer on January 11 and by all producers, remaining unchanged. 
effective January 13. With respect to sales | . 7 . 

woe | In Italy the quoted price of 3,900 lire 
from the Government stockpile GSA estab- . | ; 
a . -_ : per kilogram ($2.85 per pound) at the 
lished, effective January 13, a sales price . ae } | a 

. _ beginning of the year, moved upward in 
for cadmium of $2.53 per pound in ton .. a 

. | increments to 4,400 lire ($3.22) by the 
lots and $2.58 in less than ton lots, f.o.b. q . woe . | 

. | . end of April. Beginning in late June prices 
storage location. The GSA price was estab- . . ye 

. | : . declined, leveling at 3,700 lire ($2.70) by 
lished 12 cents below producer quotations : | . . yearend. , 
to allow for conversion to desirable con- a 
sumer shapes. The French quotation for metal was 28 
Cadmium metal on the London Market francs per kilogram ($2.59 per pound) at 

from the United Kingdom and Common- the start of the year, moved upward to 
wealth sources was quoted at 16s ($2.23) 30.50 francs ($2.82) by March 21, then 
per pound at the start of the year and  trended downward to 27.25 francs ($2.52) 
advanced to 18s 9d ($2.62) on January 27. _ by late October. | : 

Table 4.—Prices quoted for cadmium in the United States in 1967 

(Per pound) | 

Producer to consumer - GSA 
Date —————_ Distributor Or 

1-ton lots Less than to consumer 1-ton lots Less than 
. 1-ton lots 1-ton lots 

January 1___..-.------.-.-- $2.55 $2 .60 $2 .65-$1 . 80 (4 (4) 
January 11______-__.____--- 2.55-2.65 2.60-2.70 2.65- 2.80 . (4) ©) 
January 13 to December 31_-- 2.65 2.70 (?) $2.53 $2.58 

| Published quotations began Jan. 13, 1967. | 
2 Published quotations discontinued. 

FOREIGN TRADE 

Exports.—Exports of cadmium as metal, Imports.—General imports of cadmium 
dross, flue dust, residues, and scrap were metal were 1.6 million pounds, less than 
691,000 pounds, almost twice the quantity half of the record high of 1966 and the 
of the preceding year and the largest since smallest quantity since 1964. Imports of 
1964. About 71 percent of the exports were cadmium in flue dust, all from Mexico, 
in the first quarter, continuing the high declined to 1.17 million pounds of con- 
export rate during the latter part of 1966 tained cadmium, the lowest quantity shown 
and largely attributed to a higher price in records available since 1936. 
level in Europe. : . . ; 

Tariff—The import duty on cadmium 
Table 5.—U.S. exports of cadmium metal ™etal remained at 3.75 cents per pound in 

and cadmium in alloys, dross, tlue dust, 1967—the rate effective January 1, 1948, 
residues, and scrap as established at the Geneva Trade Confer- 

(Thousand pounds and thousand dollars) ence in 1947. ‘Tariff revisions filed in the 

SKK KT Federal Register December 18 reduced the 
Year Quantity Value rate of duty on cadmium metal to 3.0 cents 

1965.................. 73 $195 | Per pound, effective January 1, 1968. Cad- 
1966___.-- 2 379 795 | mium contained in flue dust remained duty 
1967.22 691 1,669 free.
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Table 6.—U.S. imports of cadmium metal and cadmium in flue dust, by countries 

(Thousand pounds and thousand dollars) 

General imports ! Imports for consumption 2 

Country 1966 1967 1966 1967 

Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity — tity 

CADMIUM METAL : 

Fe nn 0: <n s; |, 
Australia____-....--------------------- 424 860 290 $657 424 860 290 $657 

Belgium-Luxembourg- _-------~--------- 6 12 28 68 6 12 28 68 

Canada_____-..----------------------- 907 1,773 538 1,396 907 1,773 5388 1,396 

Congo (Kinshasa) _-__.._.._------------ 154 310 22 53 154 310 22 53 

France____._-------------------------- 22 42 _..-. ------ 22 42 ...-- ~----- 

Germany, West____-------------------- 22 42 __.-. ~.---- 22 4Q .---. ------ 
Japan__.________---------------------- 1,085 2,205 304 702 1,048 2,129 302 696 

Mexico_______..----------------------- 15 31 201 488 16 37 181 484 

Mozambique_____---------------------- 10 20 _..-- ------ 10 20 --.-. ------ 

Netherlands- -____--------------------- 6 12 --.-. ------ 6 12 ----- ------ 

Peru____.___-__---.-------------------- 352 793 209 472 352 793 209 472 

Poland and Danzig_____..-------------- 56 W120 __.--  -- eee: 44 80 _.--- -u..--- 

South Africa, Republic of.----..--------- 7 17 6 16 qT 17 6 16 

United Kingdom. __._------------------ 295 590 _-.-- ------ 295 590  --.-- ------ 

Yugoslavia_____--.--------------------  -----  ----- 11 25 ----- ----- 11 25 

Total._......--.---------------- 8,409 6,915 1,609 38,877 8,358 6,818 1,587 3,817 
i 

FLUE DUST (CADMIUM CONTENT) 

ee 

Mexico.....--2------e-----eeeeee-e---- 1,181 $989 1,166 $1,093 1,181 $989 1,166 $1,093 

Grand total...........-.--------- 4,390 7,904 2,775 4,970 4,539 7,802 2,753 4,910 
A 

1 Comprises cadmium imported for immediate consumption plus material entering bonded warehouses. 

2 Comprises cadmium imported for immediate consumption plus material withdrawn from bonded ware- 

houses. 

WORLD REVIEW 

World production of cadmium metal in precipitate in purifying zinc-bearing solu- 

1967, including estimates of countries for tions. 

which reports were not available, decreased United Kingdom.—“The World Metal 

about 4 percent to 27.6 million pounds. Statistics,’ published by the World Bureau 

The decrease was largely attributed to the or en Statistics, reports pr oduction of 

United States, Canada, Japan, and Aus- 2000 pounds a nd imports of 2.4 mill ton 
tralia pounds of cadmium for the United King- 

. dom during 1967. Cadmium consumption 
. was illi 

Canada.—Refined cadmium was pro- 3 um Ilion pounds a nd was used for the 
" oe following purposes (in thousand pounds): 

duced by Canadian Electrolytic Zinc Ltd., lati ; . 
Vallevfeld b Plating anodes, 1,080; plating salts, 265; 

alleyield, Que Dec, for the first f ull year. cadmium-copper alloys, 62; other alloys, 
Prior to completion of refinery facilities in 62; batteries, 272; solder, 143; colors, 949; 
1966, cadmium was recovered as sponge or and miscellaneous, 178.
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‘Fable 7.—World smelter production of cadmium by countries 12 | 

(Thousand pounds) . 

Country ' 1963 1964 1965 1966 1967 Ps 
eee 

North America: 
Canada____.__ 22 r2,354 ¥ 2,220 r1,086 '2,314 e 1,800 Mexico___-.._-__-2-2 2. ® 359 r 348 ™152 t 243 NA United States 4...-._. ee 9,990 10,458 9,671 10,460 8,699 South America: Peru__.___-._____-_._.____._____. 382 435 473 t 442 NA 

Europe: 
Austria__--2 41 _ 43 46 r 46 NA Belgium (exports)___._.____.._.___________. 1,943 1,857 849 322 NA France_________.-_-.-2_-_______. 655 1,085 r 944 988 “NA Germany: : . Hast ¢..-- ee 11 22 22 22 NA 7 West._-.2 22 ee 492 705 723 785 880 Italy.____.--- 22 eee ee 622 T 611 t 619 540 595 Netherlands e________-_-__-__ * 220 t 231 * 198 r 220 220 Norway _-_-----.---- ee 243 r 249 F287 er 280 e 290 Poland ¢___.-_ ee. 9380 -§ 940 ® 970 950 - NA Spain_._. 2 eee 119 133 r137 er 130 NA U.S.8.R.e_-_. 2-2 eee 3,700 3,900 4,200 ™4,500 4,900- United Kingdom 428 eee 247 435 r 485 r 405 460 - Yugoslavia ¢__- 2 - 88 90 90 90 110° Africa: ° . Congo (Kinshasa)_________________._______. ' 254 363 278 ® 329 NA . South-West Africa... 222-22 eee 73 ¥ 582 © 375 Zambia_.____ 2. 33 32 40 27 — €16 Asia: Japan..____ 2-2 2,231 2,678 3,242 3,872 NA Oceania: Australia____-___._______.._._--. 1,089 1,107 ™1,156 r 1,160 NA 

Total. -_._- eee 26 ,003 27,942 25,741 28 , 707 NA 

¢ Estimate. P Preliminary. * Revised. NA Not available. 
1 Data derived in part from bulletins of the World Metal Statistics (London) and annual issues of Metal 

Statistics (Metallgesellschaft). 
2-No estimate included for Bulgaria, but it is reported to be producing cadmium. 
* Compiled mostly from data available April 1968. 
‘ Including secondary. | | 

TECHNOLOGY 

Research continued in an effort toreduce in that area of utilization. The history of 
the hydrogen embrittlement problem en- the nickel-cadmium battery is the subject 
countered in cadmium plating of high- of an article which includes descriptions 
strength steels. Investigations included use _ of beginning research in 1899, first com- 
of a low-hydrogen bath, baking after plat- mercial development in 1912, and recent 
ing, surface treatment before plating, and developments. | 
vacuum plating. »2 Atkinson. G., Soot. A Short, History of E ded f th ickel-c ium the Junger-Nife Nickel-Cadmium Battery. Elec- xpanced use of the nickel-cadmium — the Jun Tech., v. 4, No. 7-8, July-August 1966, battery has promoted substantial research pp. 431-438.



Calci d Calcium Compound 
By Paul M. Ambrose’ and Donald E. Eilertsen * | 

Outputs of calcium metal, calcium chlo- calcium metal increased fivefold over 1966 

ride, and calcium-magnesium brines con- while imports of calcium chloride were the 

tinued to hover at high levels. Imports of largest on record. | 

DOMESTIC PRODUCTION 

Calcium metal output continued at a Production of natural and synthetic cal- 

high level. a :. .. eium chloride brine and calcium-magne- 

Production of natural and synthetic sium chloride brine (about 40 percent 

solid forms of calcium chloride totaled chloride), excluding those used to produce 

710,200 short tons, calculated as 75 per- granular forms, totaled 509,500 short tons. 

cent chloride equivalent. : 

Producers of calcium metal, calcium chloride, and calcium-chloride-bearing brines were as follows: 

Material and company: . | Location | 
Calcium metal: . - 

Minerals, Pigments and Metals Division of Chas. Pfizer & Co_-... Canaan, Conn. 

Natural calcium chloride: - 
The Dow Chemical Co________-_______._----------------.-- Ludington and Midland, Mich. 
Michigan Chemical Corp___._______.-_---------------------- St. Louis, Mich. 
Wyandotte Chemical Corp._____---------------------------- Wyandotte, Mich. : 

Synthetic calcium chloride: | 
Industrial Chemical Division, Allied Chemical Corp------------ Syracuse, N.Y. 
Chemical Division, Pittsburgh Plate Glass Co__.__...-..-.----- Barberton, Ohio 

Natural calcium-chloride and calcium magnesium chloride brine: 
Chloride Products, Inc_____._.__---.------------------------ Niland, Calif... 
Imperial Thermal Products, Ine____..------.----------------- Do. 
Leslie Salt Co. (California Salt Co.)_...__-..------------------ Amboy, Calif. - 
National Chloride Company of America-__-_.-.--------------- Do. 
The Dow Chemical Co________.__-----.-_------------------- Ludington and Midland, Mich. 
Michigan Chemical Corp_________--------------------------- St. Louis, Mich. 
Morton Chemical Co-_-_-__----------------------------------- Manistee, Mich. 
Wilkinson Chemical Corp______..--------------------------- Mayville, Mich. 
Wyandotte Chemicals Corp____..---------------------------- Wyandotte, Mich. 
Inorganic Chemical Division of FMC Corp-_-_------------------ Charleston, W. Va. 

Synthetic calcium chloride and calcium-magnesium chloride brine: 
Industrial Chemical Division, Allied Chemical Corp.__..._._.__.-. Syracuse, N.Y. 
Chemical Division, Pittsburgh Plate Glass. _...__...------------ Barberton, Ohio 
Hooker Chemical Corp__.._----.---------------------------- Tacoma, Wash. 
Reichhold Chemicals, Inc__....----.,------------------------ Do. 

Production of all forms of natural cal- The Bureau of the Census, Department 
cium and calcium-magnesium chlorides of Commerce reported total shipments in- 
(solid, flake, and liquids) , calculated at 75 cluding interplant transfers for 1966 as 
percent chloride equivalent, averaged 552,- follows: Calcium chloride, solid (73 to 75 
000 tons annually for the period 1963-67. CaCle) and flake (77 to 80 percent CaCls) 

The annual average value was $11.3 million i Mineral specialist. Division of Mineral 

($20.58 per ton) for the same 5-year Studies © || |... . 
. 2 Commodity specialist, Division of Mineral 

period. Studies. , 

259
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—681,443 short tons, valued at $20.4 mil- (100 percent CaCOs) —169,816 tons, val- | 
lion ($29.92 per ton); brine 40 to 45 ued at $9.1 million ($53.72 per ton) ; and 
percent CaCl: )—380,499 tons, valued at calcium carbide—586,966 tons, valued at 
$3.8 milion ($9.93 per ton); precipitated $51.3 million ($87.40 per ton) .? 

CONSUMPTION AND USES | 

Calcium was used to remove oxygen and’ argon. In the form of the hydride it was : 
halogens from metal compounds in produc- a valuable portable source of hydrogen re- 

| ing metals that were otherwise difficult to leased when the hydride reacted with 
recover as relatively pure products, and water. Organocalcium compounds are used | 
it was used to remove sulfur, phosphorus, in lubricants, corrosion inhibitors, deter- : 
oxygen, and other nonmetals from molten gents, and for other purposes. 

| metals. In the organic chemical industry, The uses of calcium chloride were de- 
calcium was used as a reducing agent and icing, dust control, concrete treatment, in- 
as a dehydrating agent, and in the re- dustrial uses (including synthetic rubber, 
moval of sulfur from some hydrocarbons. paper, and oilfield drilling), brine refrig- 
It was used to separate nitrogen from eration, and tireweighting material. | 

PRICES AND SPECIFICATIONS 7 

Prices obtained from the producing com- per pound for broken crowns in lots of 
pany for commercial-grade calcium metal, -6,000 pounds or more to $5 for %-inch 
over 99 percent calcium, in 1966 ranged nodules in lots of less than 100 pounds. - 
from $0.95 per pound for full crowns, The price of other size lots of broken 
2,000 pounds and over, to $3 per pound crowns, %-inch metal and 6-mesh_nod- 

| for less than 100-pound quantities of turn- ules, were between these limits depending 
| ings. Other products and quantities were on quantity purchased. 

between these limits. Redistilled-grade cal- Most calcium chloride (CaCl,) prices 
cium 99.9 percent calcium with up to 0.5. were increased over $1 per ton of con- 
percent magnesium ranged from $1.50 tained chloride on October 1, 1967, 

Table 1.—Price quotations for calcium chloride in 1967 | 

. . (Per short ton) 

Compound Jan.3 Dec. 26 

Concentrated flake or pellet, 94 to 97 percent CaCle (paper bags, carlots, at works, freight 
equalized) .___________-.-..--_-______ eee. $48.00 $44.50 

Concentrated flake, 77 to 80 percent CaCl: (paper bags, carlots, at works, freight equalized). 34.00 36.25 
Powdered, 77 percent minimum CaCle (paper bags, carlots, at works, freight equalized)__. 41.00 42.25 
Liquor, 40 percent CaCle (tank cars, freight equalized)______________..____.____._____-.- 14.50 15.00 
Granulated CaCle U.S.P. (225-pound drums, freight equalized) remained constant at $0.29 

per pound in truck lots and $0.31 to 0.382 per pound in less than truck lots. 

1 Oil, Paint and Drug Reporter. V. 191, No. 1, Jan. 2, 1967, p. 12; v. 192, No. 26, Dec. 25, 1967, pp. 12-18. 

FOREIGN TRADE | 
Canada was the only country that ex- Other principal imports of calcium com- 

ported calcium metal to the United States. pounds in 1967 included 11.6 million 
Almost five times as much metal was im- pounds of dicalcium phosphate mostly 

ported in 1967 compared with 1966 im- from Belgium-Luxembourg; 16.7 million 
ports. Countries supplying calcium chlo- pounds of calcium carbide all from Can- 
ride for consumption were Belgium-Luxem- ada; 33 million pounds of calcium cyanide 
bourg, 51 percent; Canada, 35 percent; mostly from Canada; 53.8 million pounds 
United Kingdom, 6 percent; West Ger- 

many, 4 percent; and Japan, 4 percent. 3U.S. Department of Commerce. Bureau of 

The 3,968 pounds from Sweden was not the Census, Industes Divinton, nermante Chem 
significant. M28A(66)-13, Mar. 20, 1968, p. 11.
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of crude calcium borate mostly from Luxembourg, and France. An additional 
Turkey; and 23 million pounds of whiting total of 9.8 million pounds of other cal- 
mostly from United Kingdom, Belgium- cium chemicals was imported. 

| Table 2.—U.S. imports for consumption of calcium and calcium chloride 

| Calcium Calcium chloride 
Year —_——— 

Pounds Value Short tons Value 

1965..___.--_.------------------------------ 28,219 $27,616 3,658 $99 , 751 
1966______------------- eee eee 85,941 72,176 12,499 t 81,012 
1967______---------------------------------- 423 ,631 370,407 . 4,385 157,570 . 

r Revised. 

WORLD REVIEW 

Canada.—Dominion Magnesium, Ltd., times has yellowish or violet hues and 
in Haley, Ontario, was the only Canadian Soviet scientists were investigating ways of 

producer of calcium. Revised data for pro- "Proving the color.® 

_ duction and value in 1965 are 159,434 United Kingdom.—Calcium carbide was 
pounds valued at Can$152,8484 Produc- being replaced by naphtha as a less expen- 
tion for 1966 was 249,179 pounds valued sive source of acetylene in the United 

at Can$245,125, and for 1967, estimate, Kingdom. Imports of calcium carbide to 

622,237 pounds valued at Can$591,125.° Britain in 1965 were 281 million pounds; 
34 percent greater than in 1964. Four 

U.S.S.R.—Large deposits of Iceland spar yaphtha crackers with a total annual ace- 

| were reportedly being mined in the Evenk ttylene capacity of almost 300 million 
region of central Siberia. This spar some- pounds were under construction in 1966.” 

TECHNOLOGY 

Introducing fine feed through hollow chloride from semianhydrous chloride par- 
electrodes in the manufacture. of calcium ticles in a weight ratio of 8 to 30 times 
carbide resulted in cooler electrode opera- that of a 50-percent-chloride solution that 
tion, a decrease in electrode consumption, was sprayed on them. Hot particles were 
a lower energy requirement and less dust sprayed with a hot solution maintained 
loss.® : within 25° C of its atmospheric boiling 

The addition of calcium carbide to basic point. The mass was subjected to a tum- 
oxygen steel heats permitted increased use bling rolling action while being sprayed 

of scrap. Normally, the quantity of cold in the presence of drying flue gases capa- 

charge is limited to 28 to 30 percent of the ble of drying them and producing larger 

heat, but the use of 20,000 pounds of cal- semianhydrous pellets that were screened 
cium carbide made it possible to charge = —___ 
102 tons of scrap in a 200-ton heat. This 4 Jackson, W. H Calcium. | Preprint ch. of 

i Canadian Minerals Yearbook, » 3 pp. 
was an increase of 70 precent over normal S Dominion Bureau of Statistics (Canada). 

scrap usage. At least one 185-ton batch Canada’s Mineral Production, Preliminary Esti- 
contained a record 61.7 percent scrap but pate 1967. Catalogue No. 26-202, Jan. 2, 1968, 

required 30,000 pounds of calcium carbide. 6 Industrial Minerals (London). | Teeland Spar 
i j - in Siberia. No. 1, October , D. 28. 

The use of carbide resulted in some reduc-  ™,"Cheinical & Engineering News. Chemicals 
tion in rate of production since blowing Brighten U.K.’s Trade Imbalance. V. 44, No. 7, 

1 Feb. 14, 1966, pp. 52-53. 
time was about 12 percent longer for a S Harnby, PR. Oe rotow Electrode System for 

typical heat, but because of the low cost Calcium Carbide Furnaces. J. Metals, v. 19, No. 
: 1 1, January 1967, pp. . 

of scrap there might be 2 cost reduction é Ghanival Engineering. Carbide Lets Steel- 

under certain conditions. makers oe enore Scrap jel Vv. 3, No. oa 

1 Sept. , » Pp. . Iron Age, ew - 

A process was developed for producing Ting” Method Uses 70% More Scrap. V. 197, 
substantially anhydrous pellets of calclum No. 24, June 16, 1966, p. 31.
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and dried with any semidry material being and increase the melting rate. At lower 
returned to the head of the circuit.’ | temperatures or when heavy snow or ice 

The action of calcium chloride and rock accumulations were to be removed the 
salt on ice, including lowest temperature proportion of calcium chloride to salt was 
at which ice can be melted, rate of solu- . increased. Equal parts of flake chloride 
bility, moisture attraction, heat of solution, and salt, or two parts granular or pellet 
and character of solution, was presented in chloride and three parts salt, were recom- 
a brief table. Two popular mixes for de- mended.1! 

icing, using flake and granular calcium " 
chloride with rock salt, were presented. By =—W—W——_ 

volume one part of flake chloride and two 10 Wilcox, Le Roy A., and Albert C. Speer 
f salt t of Al (assigned to The Dow Chemical Co., Midland, 

parts of salt, or one part of granular or Mich.). Method of Producing Calcium Chloride 
pellet chloride and three parts salt were . Pellets. U.S. Pat. 3,250,593, May 10, 1966. 

11 Calcium Chloride Institute News. Mixtures 
recommended for temperatures not foo Keep the Wheels Turning. Y. 16, No. 3, 1966, 
far below freezing to start brine formation pp, 3-5.



By W. B. Harper * 

| Total shipments of carbon black de- Carbon black plants operated at 80.1 
creased 4.8 percent in 1967 as a result of | percent of capacity in 1967 compared 
a softening in domestic demand due to with 87.8 percent in 1966. During 1967, 
strikes in the tire and automobile indus- however, daily capacity for carbon black 
tries, and a drop in exports. | manufacture expanded 5.9 percent. 

Use of carbon black in the rubber in- There was also a significant buildup 
dustry overshadowed, by far, all other in inventories at the producer level. Com- 

uses of blacks, accounting for 93.5 percent pared with the year earlier, stocks of car- 
ct the domestic sales m 1207. With the bon black as of December 31, 1967, were 
emand for tires and tubes tapering off up 31 million pounds or 13 percent and 

as a result of reduced sales of passenger . . 
a | at the highest level in 5 years. 

_ cars and trucks, carbon black shipments Th i f bon black 
to the rubber manufacturers in 1967 de- © average value OF carbon plac at 
clined 2.8 percent, and total domestic the plant in 1967 was 7.17 cents per 
sales were 2.7 percent below the 1966 pound, unchanged from the previous 
level. year. 

Table 1.—Salient statistics of carbon black produced from 
natural gas and liquid hydrocarbons in the United States 

(Thousand pounds) 

| | 1963 1964 «1965 1966 1967 

Production: 
Channel process____.._____.__._...------ 179,012 169 ,919 147,909 153,117 149,420 
Furnace process_______.___-__-___------ 1,879,904 2,053,297 2,205,867 2,418,435 2,334,420 

Total____________..._--...-__.-___-. 2,058,916 2,223,216 2,353,776 2,571,552 2,483,340 

Shipments: 7 ! 
Domestic sales__________.____.-_------ 1,727,420 1,911,494 2,072,500 2,277,595 2,216,145 
Exports__.__...._.____--.--.--------- 370,928 333 , 907 274,608 297 ,280 236,034 | 
a 

Total__.._.__-_....._-____-__-_-__-_ 2,098,348 2,245,401 2,347,108 2,574,875 2,452,179 
Losses__. eee 592 - 910 135 1,236 559 
Stocks of producers, December 31__-_-------. 254,216 231,171 237, 704 233 ,145 264,247 . 

alue: 
Production_._..__....thousand dollars.. 147,824 155,761 166,111 184,308 178,158 | 
Average per pound.___________--.cents_. 7.18 7.01 - 7.06 7.17 G.17 . 

The volume of natural gas used as stock for carbon black manufacture, the | 
feedstock continued to decline in 1967. first since 1961 (from 433.7 million gal- | 
Although Louisiana used more natural lons in 1966 to 421.3 million, or 2.9 per- ( 

gas as feedstock, declines in Texas and _ cent). In another significant development, 
other carbon black producing States more the average yield of carbon black from 
than offset that increase. The cost of a gallon of liquid hydrocarbons expanded 
natural gas used in the manufacture of to a record high of 4.79 pounds of black. 
carbon black declined for the second year. 
T wo 

here was also a moderate reduction in i Mineral specialist, Division of cnera! 

the use of liquid hydrocarbons as a feed- _ gtudies, 

263
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Figure 1.—Production by State, shipments by use, and 
exports, and stocks of carbon black.
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| PRODUCTION AND CAPACITY | 

Production by States——Carbon black abrasion furnace (SAF); intermediate- 
production in 1967 totaled nearly 2,483.8 abrasion furnace (ISAF); and the ther- 

million pounds, a decrease of 87.7 million mal. The thermal grade is not strictly 
. pounds or 3.4 percent below the 1966 comparable to the other seven grades, but 

volume. Texas continued to account for is included as one of the furnace grades 
most of the output but Louisiana made in the report. Production and shipments 
inroads on the leader. In 1963, for exam- by months and types are given in table 3. 
ple, Texas accounted for 53.7 percent of 
the total carbon black output, whereas Production by Grades and Types.—The 
in 1967, the state provided only 48.9 per- furnace process, accounted for some 94 
cent. During the same period, Louisiana percent of the total production. The HAF 

expanded its output from 31.5 percent and the ISAF grades accounted for about 
of the total to 37.2 percent. half of tht total furnace blacks produc- 

Both furnace and channel blacks, were tion; a pattern that has prevailed for 
produced in 1967 with output of furnace more than a decade, although the most 
blacks reported in eight grades: Semire- rapid rate of growth is found in the ISAF : 
inforcing furnace (SRF); high modulus’ category. Production of carbon black 
furnace (HMF); general-purpose furnace from the channel process was 149.4 mil- 
(GPF); fast extrusion furnace (FEF); lion pounds, 2.4 percent below the output 
high abrasiom furnace (HAF); super- in 1966. 

Table 2.—Carbon black produced from natural gas and liquid 
| hydrocarbons in the United States, by States 

(Thousand: pounds) oa 

Change 
State 1963 1964 1965 1966 1967 from 1966 

(percent) 

Louisiana.________.__- 649,170 725 ,669 820 , 552 899 ,178 923 ,286 + 2.68 
Texas_____._....-.--. 1,105,189 1,165 ,593 1,172,693 1,296 ,292 1,214,349 —§.32 
Other States___._..__- 304,557 331 ,954 360,, 531 376 , 082 . 346,205 —7.94 

Total_._._...... 2,058,916 2,223 ,216 2,353 , 776 2,571,552 2,483 , 840 —3.41
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Table 3.—Production and shipments of carbon black in the United States in 1967, by months and grades of furnaces oS 

(Thousand pounds) . 

SRF! HMF2 GPF3 FEF 4 HAF5 SAF6 ISAF? Thermal Total | Channel Grand 
tota 

PRODUCTION 8 

January.____..___-..------ ee eee eeee_-----. «=26,442 3,319 17,392 26,097 62,157 1,662 40,195 24,445 201,709 12,870 214,579 
February________-___________-__---__-.-----.-----. 28,180 1,858 15,196 28,992 59,628 1,867 38,933 21,280 190,884 12,083 202 , 467 
March________-_______._._----__----a--_--_._--._-. 85,890 2,698 18,611 28,087 62,999 963 46,482 24,633 214,758 13,239 227,997 
April__.--.-.----------- 2. eee -------- 38,200 2,779 18,268 238,951 61,140 1,621 35,072 24,874 195,905 12,609 208 , 514 
May._______-_-_--__-_ eee eee... »=6.27,498 1,866 12,759 17,711 58,510 2,525 25,024 26,102 £166,990 18,419 180 , 409 
June______---------.---------- + --- eee ee------- = 27,597 91,161 13 , 456 12,901 54,034 986 20,1538 28,811 154,099 11,881 165,930 
July__.__._--- eee eee 24,997 1,875 7,784 15,841 47,795 1,118 25,542 28,592 148 , 539 12 , 432 160,971 5 
August_.__._...----__-_--- eee ee --___-_---. 29,999 1,583 11,881 19,899 60,757 1,111 36,717 25,647 187,544 138,008 200 , 552 7 
September_____________. 2 eee 32,815 3,058 10,685 22,926 62,156 1,225 41,104 25,655 199 , 624 12,020 211,644 ts 
October_____.-.----------------------------..----- 37,746 1,407 11,118 27,650 71,683 924 42,716 29,330 222,569 12,310 234,879 as) 
November______._--_.----.-.----.--------.-------- 85,980 1,904 18,278 26,809 72,728 1,647 41,157 28,779 222,282 11,503 233,785 > 
December_.__-_.-.--.----------------------------- 38,668 2,197 15,585 27,998 177,518 | 1,741 38,394 27,966 230,017 12,096 242,118 DF 

. Total______._________-- Lee eee eee - «©6878, 457 25,200 155,908 278,812 746,105 17,885 481,489 306,114 2,834,420 149,420 2,488,840 a 

SHIPMENTS (includes exports) ® . . td 

eee © | 

January__._.......-.----.----------------.-------- 80,205 2,987 15,922 24,821 60,854 1,282 40,958 25,291 201,820 14,024 215,844 aR 
February__..-_-----------_------------------------ 27,427 1,808 15,847 24,158 656,714 1,269 388,234 22,398 187,850 10,925 198,275 on 
March__.____-.----------_------------------------ 29,968 2,475 14,426 26,303 59,868 1,205 45,565 26,874 206,779 18,188 °219,962 S 
April____---.----------------------------------.-- 28,045 38,160 18,230 19,616 54,831 1,467 30,679 28,789 169,767 10,958 180,725 “ 
May-_..-_---------------------------------.------ 26,749 1,874 11,759 18,541 53,826 1;208 20,958 23,110 152,525 11,578 164,103 
June______--__-------------- eee ------ «=624,856 1,880 12,478 18,081 47,928 1,120 24,022 18,605 143,360 10,775 154,185 
July_____-_----- eee eee--e__---- 21,476 1,148 7,749 18,807 48,778 1,807 22,398 18,679 130 , 842 9,584 140 , 426 

, August.-.--__----------2 2 eee --_.---. 35,498 2,370 11,887 26,518 67,216 970 42,705 24,626 211,790 18,062 224 ,852 
September_______-_.------------------------------- 38,088 2,106 12,833 25,796 69,125 1,547 48,897 24,760 217,652 11,197 228 ,849 
October__.__..-.---------------------------------- 38,479 2,825 12,289 29,984 77,281 1,073 48,840 27,492 232,718 11,575 244,288 
November_.____----------------------------------- 36,228 2,354 13,894 27,119 72,615 1,916 48,509 25,888 223,528 . 12,159 235 , 6&2 
December_._-_._---.-.---------------------------- 38,170 2,422 16,1389 30,400 76,785 1,162 41,024 27,824 233,926 11,671 | 245,597 

Total... ---- 2222-2 2e ee ee eeeeeee--------- 870,189 25,854 157,948 275,194 740,761 16,026 487,289 288,786 2,812,047 140,691 2,452,788 
LS A 

1 Semireinforcing furnace. 6 Superabrasion furnace. . 
2 High-modulus furnace. . 7 Intermediate-abrasion furnace. 
3 General-purpose furnace. . § Compiled from reports of. a survey firm and producing companies. Figures 
4 Fast-extrusion furnace. adjusted to agree with anual reports of individual producers. - 
5’ High-abrasion furnace. . ® Includes losses. /
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Number and Capacity of Plants——The pounds per day were in operation at the 
total daily production potential of carbon end of 1967. This represented an increase 
black plants in the United States ex- in the Louisiana daily capacity of 244,- 
panded impressively in 1967, some 475,- 000 pounds or 8.9 percent. There was no 
O00 pounds or 5.9 percent. Capacity in change in the number of plants operating 
Texas increased nearly 200,000 pounds in Texas, but a new channel black pro- 
per day or 4.8 percent. Facilities in ducing facility began to operate on a 
Louisiana capable of producing 2,964,700 modest scale in Louisiana. 

Table 4.—Number and capacity of carbon black plants operated 
. in the United States 

Number of plants Total daily capacity 
State or County or ——_---— (pounds) 
district Parish 1966 1967 

Channel Furnace Channel Furnace 1966 1967 

Aransas____--___- — 1 — 1 
Carson___...___-- 1 — 1 — 
Eetor______.--... 1 — 1 —_ 
Gaines__....--__- 1 — 1 — 
Gray_....--- ~~ _ — 1 _ 1 
Harris___.______- — 1 —_ 1 

Texas_.___.......{Howard_________- — 2 —_— | 2 4,072,300 4,270,900 
Hutchinson_______ 1 4. 1 . 4 
Montgomery-__--__- — 1 —_ 1|_ 
Moore_________.- — 1 — 1 
-Orange.___.______ — 1 — 1 
Terry_________--- — 1 — 1 
Wheeler________-_- —_— 1 — 1 

Total Texas________________- 4 14 4 14 4,072,300 4,270,900 

(Avoyelles________ ed a 1 7 
| Caleasieu____.____ — 1 — 1 

Louisiana______._{Evangeline_______ — 1 — 1 2,721,000 2,964,700 
Se ata -------- — 2 1 2 | 
St. Mary_____--_- — 3 — 3] 

Total Louisiana_______._____- — 8 1 8 2,721,000 2.964,700 

Arkansas_-_____.- Union --- = 1 — 1) 
. . J Contra Costa__-__-_ — a | — 1 

California_------\Kem 2 — 2| 1,230,000 1,262,600 
Kansas._...__... Grant_._.__..._-- — 1 —_ 1 
New Mexico____. Lea____.________- 1 1 1. 1| 
Oklahoma_____.. Kay________-____ — 1 —_ 1) 

- ‘Total__._...---2------ 2. 1 7 1 7 1,230,000 1,262,600 

Total United States........... 5 29 6 29 8,023,300 8,498,200 

Materials Used and Yields.—Liquid in the preceding year. Conversely, natural 
hydrocarbon feedstocks totaling some _ gas supplied 18.7 percent of the feedstocks 
421.3 million gallons, were used to pro- compared with 20.4 percent in 1966 and 
duce about 2,018 million pounds of car- the average yield per thousand cubic feet 
bon black during 1967 or 81.2 percent of | of natural gas shrunk from 5.735 pounds 
the total output. Yields also improved per thousand cubic feet to 5.54 pounds 
in 1967 with the average 4.79 pounds in 1967. 
per gallon as compared with 4.72 pounds
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Table 5.—Carbon black and the feedstocks used in its production, by States | 

Louisiana Texas Other Total 
States ! 

1966: | 
Carbon black production: 

Total_______.___..__....thousand pounds__ 899,178 1,296,292 376,082 2,571,552 
Value___......_..__._...__thousand dollars__ 60 , 467 100 , 022 23,819 184,308 
Average value._________._cents per pound. 6.72 7.72 6.33 7.17 

Natura! gas used: 
Total____._____.._..__--_million cubic feet_. 22,100 48,541 20,513 91,154 
Value_._.....__....___.- thousand dollars__ 3,486 6,598 3,085 13,169 
Average value_cents per thousand cubic feet__ 15.77 13.59 | 15.04 14.45 
Carbon black produced_..thousand pounds_._ 286,627 145 , 987 91,350 523 , 964 

Liquid hydrocarbons used: . . 
Total_________...______ thousand gallons_. 135,133 243 , 788 54,779 433,700 

oe Value__.._______.______._thousand dollars__ 10,132 16,867 8,759 30,758 
Average value____________cents per gallon__ 7.50 6.92 6.86 7.09 
Carbon black produced...thousand pounds_. 612,551- 1,150,305 284 , 732 2,047,588 

1967: | | 
Carbon black production: 

Total_________.._.._.__thousand pounds_. 923,286 1,214,349 346 ,205 2,483 , 840 
Value______.____.....__._thousand dollars _- 61,092 94,565 22,501 178,158 . 
Average value_.__.________cents per pound_. 6.62 7.79 6.50 7.17 

Natural gas used: 
Total____.__....._...__million cubic feet__ 23,148 42 ,869 18,051 84,068 
Value___.__..___._..__._.thousand dollars__ 3,690 5,644 2,785 12,119 
Average value_cents per thousand cubic feet _ _ 15.94 13.17 15.48 14.42 
Carbon black produced.__thousand pounds__ 292,518 92,659 80 , 328 465, 505 

Liquid hydrocarbons used: 
Total______._______._._thousand gallons__ 129,403 240,335 51,548 | 421,286 
Value___________.____.__thousand dollars__ 9,542 16,872 3,361 29,775 
Average value___._________cents per gallon __ 7.37 7.02 6.52 7.07 
Carbon black produced__.thousand pounds.- 630,768 1,121,690 265,877 2,018 ,335 

1 Arkansas, California, Kansas, New Mexico, and Oklahoma. 

Table 6.—Natural gas and liquid hydrocarbons used in manufacturing 
carbon black in the United States and average yield 

1963 1964 1965 1966 1967 . 

Natural gas used_________-.__--.--million cubic feet__ 117,378 106,759 93,296 91,154 984,068 
Average yield of carbon black per thousand cubic 

feet_..___..-__-_-._.____--_-_--_-.._pounds__ 4.63 5.38 6.36 5.75 5.54 
Average value of natural gas used per thousand 

cubic feet___...._____.___________---.__cents_- 12.70 13.34. 14.59 14.45 14.42 
Liquid hydrocarbons used________.__thousand galions__ 383,103 354,874 389,173 433,700 421,286 

Average yield of carbon biack per gallon___pounds__ 4.55 4.65 4.52 4.72 4.79 
Average value of liquid hydrocarbons used per 

. gallon________________-___-___--__--_-_cents__ 6.66 6.79 6.86 7.09 7.07 
Number of producers reporting_______..____-._------- 9 9 9 9 9 
Number of plants__________.-______-_.-___ uu --ee 39 37 34 34 35 

CONSUMPTION AND USES 

Reflecting the impact from a softening The rubber industry again accounted 
economy and strikes in the tire and auto- for the bulk of carbon black used (about 
mobile industries, domestic sales of car- 94 percent), but the quantity consumed 
bon black were 2,216 million pounds or decreased by 58.6 million pounds or 2.8 
61 million pounds below the volume sold percent. The printing industry was the 
in 1966. Exports of carbon black also de- second largest consumer even though it 
clined 61 million pounds to 236 million accounted for only 2.9 percent of domes- 
or 20.6 percent for the year. In this in- tic consumption and its use in this field 
stance, however, the drop was attribut- at 63.9 million pounds, was virtually un- 
able in large part to a startup of carbon changed from the volumes consumed in 
black plants abroad which negated a need 1966. 
to import from the United States and Manufacturers of printing inks are in 
other carbon black producing countries. the market for two major types of carbon
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black. “Short-ink,” used in manufactur- pounds less than in 1966. Carbon black 
ing inks for printing newspapers, was was also used in the manufacture of 
made from oil-furnace blacks. “Long-ink,’” specialty papers, as a tinting agent, as an 
blacks used in lithographic or halftone anticaking agent in cement and fertilizers, 
printing inks, require a high quality type as a pigment in cement work, and in the 
of product produced by the channel confectionary and cosmetic industries. It 
process. was also an important ingredient in 

The plastics industry used 20.9 million liquid oxygen explosives. 7 
pounds of carbon black in 1967, a million | 

Table 7.—Sales of carbon black for domestic consumption in the United States, by uses 

. (Thousand pounds) 
an 

Change 
. Use 1963 1964 1965 1966 1967 from 1966 

(percent) 

ee 
Chemical___-_------- 7,288 10,259 8,447 Q@) () (4) 
Ink._.__._---------- 46,471 45,688 54,333 63 , 682 63 , 963 +0.4 
Paint___.__-_------- 13 ,008 17,982 10,896 ~ 11,959 12 , 553 +5.0 
Paper.__.___.-------- 8,721 | 8,004 7,649 6,108 5,658 —7.4 
Plastics. ___..------- 8,539 12,281 20,183 21,945 20 ,907 —4.7 
Rubber____....----- 1,629,905 1,789,432 1,945,459 2,131,169 2,072 , 543 —2.8 
Miscellaneous. ---- --- 13 ,488 27,848 25, 533 A2 , 732 40,521 —§.2 

Total____._.-_ 1,727,420 (1,911,494 2,072 , 500 2,277,595 2,216,145 —2.7 
I — 

1 Chemical and food combined with “Miscellaneous” in 1966 and 1957 to avoid disclosing individual 
company confidential data. 

| | | STOCKS 

The continued high rate of production close of the year totaled 26.9 million 
coupled with a softening in demand dur- pounds compared with 9.6 million at the 

ing 1967 caused an increase in the year- end of 1966. Channel black stocks in- 

end stocks of 31 million pounds, 13.3 creased 8.7 million pounds in 1967 and 

percent above the 1966 level. stocks of the semireinforcing grade of car- 

Stocks of carbon black produced by the bon black were 8.3 million pounds 

thermal process declined sharply in 1966 higher. 
but built up during 1967, and by the 

Table 8.—Producers’ stock of channel- and furnace-type blacks 
in the United States, December 31 | 

(Thousand pounds) 
| een ec 

Furnace Chan- Grand 

Year —_——_—_—____ Ol _ OO nel total 

SRF: HMF! GPF! FEF! HAF! SAF! ISAF! Thermal Total 
nn 

1968____ 31,101 7,927 21,129 28,1387 61,473 4,115 50,391 6,338 205,611 48,605 254,216 

1964__._ 39,200 9,234 26,166 20,641 46,230 5,134 36,062 5,529 188,196 42,975 231,171 

1965_... 34,828 7,291 20,385 28,275 48,644 4,277 35,506 22,835 197,041 40,663 237,704 

1966____ 35,479 5,570 15,709 21,411 53,344 4,925 48,801 9,615 189,854 43,291 233,145 

1967____ 48,747 4,916 13,669 20,029 58,688 6,284 37,951 26,943 212,227 52,020 264,247 

ne 
1 For explanation, see footnotes to table 3. 

FOREIGN TRADE 

The U.S. export market for carbon made substantial gains in the production 

black has been sharply curtailed as a of carbon black, they still represent the 

result of increased production abroad. best export market for the United States. 

Exports in 1967 were 236 million Shipments to France, West Germany, the 
pounds, less than half the volume United Kingdom, and Italy accounted for 

shipped abroad in 1960. 41 percent of the 1967 export market for 

Although the European countries have carbon black.
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| Table 9.—U.S. exports cf carbon black, by countries : 

(Thousand pounds and thousand dollars) 
oo eSeeSeSeSeeSeeSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsssseF 

. 1965 1966 . 1967 

Quantity Value Quantity Value Quantity Value 
Reece 

North America: . 
Canada___..-..-.-.-..---..--. 17,909 $1,624 45 ,243 $3,511 27,591 $2,309 

. Guatemala__________._______- 1,411 ° 127 2,479 220 1,423 125 
Mexico_.-____.--.----- ee 2,767 216 2,698 256 1,792 203 | 
Other. ._.._-_____----------_-- 202 19 209 24 1,534 185 

Total..-.--.----_ 2... ©. 22, 289 1,986 50,629 4,011 32 ,340 2,772 

South America: _ a _ 
Argentina___________-_-._ 9,987 1,028 3,295 352 1,373 213 
Brazil.......- 2-2 3,712 322 6,321 ' 555 3,190 301 
Chile___-.2--_-2 le 5,828 — 568 4,921 464 4,473 426 
Colombia__-......-.-_-.--.... 11,733 1,015 8,345 757 1,074 117 
Peru... 2 ee 5,214 454 6,087 | 531 6,317 +550 
Venezuela... .-.- ee 1,537 151 1,527 150 690 TT 
Other.___.-.-._---_-_- eee 1,409 130 | 1,684 154 802 76 

Total__..-..-_.--.--.._.--. 39,420 3,668 - 32,180 2,963 17,919 1,760 

Europe: . a 7 
Austria__---_-_-..--....-.-.-.. - 1,268 102 750 61 494 47 
Belgium-Luxembourg-________- 4,717 424 5,471 495 5,366 467 
Denmark._________~____-______ 1,066 162 969 171 1,110 173 
Finland. -__.._-.--__-2_______ 605 63 656 67 595 58 
France___.___..___----------- 27,825 2,779 = 39,287 ~~) 3,979 35, 584 3,624 
Germany, West___....-.--.... 87,595 3,045 35,225 2,809 — 24,174 2,063 
Greece. ___ et 383 34 717 59 275 26 
Italy_.--_._-..-2..--___--_-.. 21,919 2,262 15,862 1,797 17,186 2,048 
Netherlands. __________-2__._- 3,707 418 © 2,890 ' 384 3,185 349 
Norway_-__...--.-----------.. 1,067 101 747 69 959 85 
Poland and Danzig___________- 1,559 134 2,537 251 2,394 233 
Portugal________.--_-_ 2 __- 1,866 182 2,324 © 229 1,941 193 

- Spain... 2 ee 2,667 337 4,332 . 470 3,492 438 
Sweden._.._________-_ ee 5,383 428 5,089 388 8,335 261 
Switzerland_._________________ 1,726 166 2,784 — 247 © 2,140 205 

_ United Kingdom_._.____...... 18,691 2,704 17,436 2,506 19,745 2,885 
Yugoslavia__________________- 632 69 632 82 511 63 

~ Other... ee 2,384 210 242 29 262 67 

Total____________..._______ 135,055 13 , 620 137,950 14,093 122 , 748 13 ,285 

Africa: OO oO —— oo 7 
South Africa, Republic of__..... 11,861 1,005 7,877 675 9,338 851 
Other.____- ee 1,078 103 2,140 196 813 17 

$$ SSS 
Total___.___________.-..-.. 12,989 1,108 10,017 871 10,151 928 

Asia: _—_ 7 a _ oO 
India____.__.__-.._-_-___-__.. 22,085 1,830 - 16,117 1,285 6,510 661 
‘Indonesia_.____________-_- -___ 1,274 109 665 57 805 60 
Jran_______- 2 907 90 3,034 296 364 39 
Israel.______..___.--________- 949 102 1,378 143 1,102 112 
Japan.____ ee 5,037 1,054 6,300 1,248 10 , 296 1,824 
Korea, South________________- 5,683 478 7,014 573 7,972 706 
Malaysia____________-________-_ 1,399 117 929 T7 512 50 
Pakistan________--_.--______-- 595 53 801 66 536 45 
Philippines__.________-_______- 8,100 721 10,150 904 7,340 644 . 
Taiwan____ 229 47 412 58 804 110 
Thailand__.__-_______________- 2,249 191 3,996 338 4,050 339 
Turkey__.-_____________ _L__e 6,400 546 4,169 349 2,216 199 
Other________________ Lee 2,125 199 2,472 227 1,179 122 

Total.._.._-___..._____._-... 57,082 5,537 57,437 5,621 43 ,686 4,911 

Oceania: i _ a _—_ —_ i 
Australia______ ~~ 4,967 486 4,995 474 6,472 554 
New Zealand_________________ 2,906 253 4,073 374 2,716 246 

Total. ___-_-__-----2 4 eee 7,873 739 9,068 848 9,188 800 

Grand total__..__.____.__... 274,608 26,658 297,281 28,407 286,082 24.456 
SSE
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Table 10.—U.S. exports of carbon black On the import side of foreign trade, 
in 1967, by months nearly 5 million pounds of carbon black 

derived from acetylene was imported 
(Thousand pounds) an . 

from Canada in 1967. Another 800,000 
Month Channel Furnace Total pounds came from East Germany. Both 

East and West Germany supplied the 
‘January_........ 5,908 15,389 21,247 United States with 139,000 pounds of 

February_______. 4,761 15,609 20,370 carbon black for use in pigments and 
March_____...-_. 4,845 17,194 22,039 +mi ow . 

May...._.--.--. 5,872 16,028 21,900 tained from the United Kingdom. Swit- 
June______...... 4,967 13 ,579 18, 546 ; July ll27277~atagg 12'849—«17'397 zerland and Belgium accounted for some 
August_____...--. 6,305 16,063 22,368 40,000 pounds of specialty black and 
September_____-_ 4,015 12,092 16,107 ere im- October 2222. 42878 13°712 13'O8S small amounts of bone black were im 

November_.----- 5,126 15,484 20,560 ported from West Germany. 
December_...__.. 4,640 13 , 703 18,3438 

Total__.... 60,075 175,957 236,032 _ 

| WORLD REVIEW 

On the international scene, it is becom- world. In Europe an overall uptrend in 
ing increasingly apparent that foreign production was noted for France, West 
countries are steadily becoming.more self- Germany, Italy, the Netherlands, Ru- 
sufficient -in carbon black requirements mania, the United Kingdom, and Yugo- 
for industrial needs. There have been _ slavia. In South America, significant gains 
sizable increases in the production of are shown for Argentina, Brazil, and 

carbon black in Europe and South Venezuela. 
America as well as in other parts of the 

Table 11.—World production of carbon black, by countries | 2 

| (Thousand pounds) 

Country | 1968 1964 1965 1966 1967 P 

Argentina____....-.----.------. 12,820 25,182 31,967 NA NA 
Brazil_-_______------.-.---__-- 54,784 52,699 49 ,780 64,917 67 , 682 
France. ____---...-------------- 167,991 189, 507 220 ,019 265,216 NA 
Germany, West______..__-_____- 221,119 269 , 371 276,380 r 306,943 297 ,249 
India_____.._.-.--------------- 26 , 455 NA 31,901 NA NA 
Italy.-.-....------..-------.--_-- 96 , 341 141, 756 162 ,920 184,450 199 , 750 
Japan___-______.__._------------ 176 , 882 244,567 tT 273 ,080 297,165 388 , 745 
Korea, South___________-____-_. 276 694 725 NA NA 
Netherlands. _.________-.-._---- NA 114,198 136 ,244 153 ,881 164 244 
Rumania______...------..--_--- 73,142 78,030 80,918 tT 84,410 115, 683 
South Africa, Republic of___.____- 21,402 26 , 334 29 ,020 NA NA 
Spain-_.._..._-.--------------- 2 , 866 3,307 3,748 NA NA 
Taiwan___________. ee 425 434 1,404 r1,014 NA 
United Kingdom_._____________- 308 , 000 338 , 200 353 , 400 ® 365,500 359 , 000 
United States._____..____....._. 2,058,916 2,223,216 2,353, 776 2,571,552 2,483 , 840 
Venezuela________.__--_____. _- 10,000 13 , 499 15,000 e 16,200 NA 
Yugoslavia__.__.____.________-.- 9 438 10, 818 11,241 r 14,462 e 15,400 

Tota] 3____________...._.. 3,240,857 3, 731 , 762 4,031,523 4,325,710 4,091 , 593 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Australia, Belgium, Canada, mainland China, Colombia, Mexico, and Sweden produce carbon black, 

but production data are not available. 
2 Compiled mostly from data available May 1968. 
3 Total is of listed figures only; no undisclosed data included. 

TECHNOLOGY 

Carbon black is a petrochemical made ‘The furnace process, which accounts for 
from gaseous or liquid hydrocarbons. The 94 percent of total carbon black output, 
three basic production processes are the utilizes a carefully controlled flame in 
channel, thermal, and oil furance process. _refractory-lined furnaces.
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A most desirable feedstock for furnace this country and abroad, producers are : 
black plants is an oil having 0° to 4° expanding their plant facilities and addi- 
API gravity, low in sulfur, and high in tional production facilities are in the 
aromatics and olefins, which comes from blueprint stage. The impressive growth 
near the “bottom of the refinery barrel” of the foreign market for carbon black 
and is similar in many respects to has prompted U.S. producers to build 
residual fuel oil. These plants convert more plants and enlarge others in foreign 
approximately 50 percent of their inputs countries. Domestic facilities in addition 
into carbon black. The economic advan- to new plants under construction are 

| tage of the oil furnace process, its being expanded. One of the companies 
versatility, plus the rising cost of natural manufacturing thermal blacks _has. 
gas have been factors in the shift to a boosted its capacity by construction of 
greater use of liquid feedstocks and a de- new equipment to raise yields from the | 

' cline in the use of natural gas as a source natural gas used as a raw material. 
of carbon. There has been a continuation A carbon black plant has been built 

- of the trend toward larger percentage in- near Parkersburg, W. Va., and closer to : 
creases in production of furnace blacks its largest market, the rubber manufac- | 
and declines in output of channel blacks turers. The new plant is not a great 
which, with advancing technclogy, have distance from Akron, Ohio, an important : 
resulted in all furnace blacks being pre- rubber goods manufacturing center. | 

’ dominantly oil based. . , . The Parkersburg plant, which began 
Some progress has been made towards operation early in 1968, could have an 

utilizing coal as the raw material for impact on future carbon. black plant con- 
making carbon black. Carbon black ob- _ struction sites and marketing. Most U.S. 
tained from coal in experiments by the carbon black is made in plants along the 
Bureau of Mines has been tested in in- Texas and Louisiana gulf coast, in west 
dustrial laboratories and found “nearly Texas, in New Mexico, and in California, 
identical” to commercial thermal black. near raw material sources. While some 
Preliminary cost estimates show that the carbon black is consumed near the pro- 
process may have commerical feasibility. ucing plants, much of it is moved long 

To increase the versatility of its process, distances to consumers. Carbon black pro- 
the Bureau of Mines is now seeking ways ducers have _ initiated studies on the 
in which the process can be modified to economics of locating plants nearer to 
produce grades of carbon black other consumers and farther from raw mate- 
than thermal. Thermal black, a grade dis- _ rials. . 
tinguished by relatively large size parti- Demand for carbon black obviously is 
cles, is used mostly in rubber products tied to the rubber industry, particularly 
requiring great resiliency or good heat to the synthetics, which use proportion- 
conductivity. Grades with a smaller parti- ately more of it than natural rubber. 
cle size, on the other hand, are desirable However, its growth rate has been higher 
in rubber products requiring strength than that of the rubber industry, reflect- 
and abrasion resistence, such as tire ing not only the rise in synthetic rubbers 
treads, shoe soles and heels, and conveyor but also the gradual increase in the car- 
belts. . bon black content of these materials. An 

Commercial manufacturers of carbon example is_ nitrile rubber, a copolymer 
black were supplied with samples of the of butadiene and acrylonitrile. Its most 
Bureau’s product for a determination of important properties and the major rea- 
its physical and chemical properties and son for its extensive use are oil and fuel 
its utility. Tests were also made on_ resistance at both normal and elevated 
batches of rubber made with the Bureau temperatures. The use of carbon black 
of Mines’ carbon black derived from coal. as a reinforcing pigment is necessary with 

Excouraged by the brisk demand for nitrile rubber to achieve product specifi- 
blacks for diverse applications, both in cation requirements.



By Paul L. Allsman * 

Cement shipments declined slightly in million 376-pound barrels, compared with 
1967, as domestic consumption slowed 495.2 million barrels at the end of 1966. 
down from the amazing growth recorded The operating level decreased to 72.6 
in recent years. New plants and moderniza- percent in 1967, compared with 77.7 
tion of existing plant capacity continued percent in 1966 and 77.0 percent in 1965. 

: as the long-term outlook for the national Prices in 1967 rose to an average value of | 
economy appeared promising. Domestic $3.17 per barrel, compared with $3.15 in 
production of cement was 4 percent lower 1966. Increased competition among build- 
in 1967. | ing materials caused cement prices to drop, 

Portland cement plant capacity at the and producers were forced to post raises 
end of 1967 was reported to be 509.0 to improve price levels during 1967. 

| | Table 1.—Salient cement statistics. 

1963 1964 , 1965 1966 1967 

United States: | | . . 
Production ! 

thousand 376-pound barrels__ 361 ,235 377 , 475 381,578  * 393,700 377 , 835 
Capacity used at portland cement 

mills }__.._.....__...__pereent__ 13.4 76.5 76.8 17.3 72.7 
Shipments from mills ! . 

thousand 376-pound barrels-_ _ 358 ,024 375,340 384,402 F 389 , 856 381 , 824 
Value ! 2____.______-__thousands_. $1,156,890 $1,209,470 $1,221,454 7$1,226,806 $1,210,736 
Average value 1________per barrel... $3.23 $3.22 $3.18 $3.15 $3.17 
Stocks Dec. 31: at mills ! . 

thousand 376-pound barrels_- 39 , 496 39,761 32 , 942 tr 40,698 41,529 
Exports__..._..._____--.--do___- 460 713 748 1,069 930 
Imports for consumption_-_-do-_-_-- 4,030 3,633 5,505 7,066 db, 913 
Consumption, apparent 3._..do____ 361,594 378 , 260 389,159 r 395,853 386, 757 

World: Production._--..._....--do_.._. 2,216,785 2,487,754 2,541,802 2,722,561 2,813,855 

r Revised. 
1 Excludes Puerto Rico. 
2 Value received f.o.b. mill, excluding cost of containers. . 
3 Quantity shipped plus imports minus exports. 

Management increased the diversification current capitol costs for new plants are 
of products and markets, as interest in $5 to $8 per barrel of annual capacity, 
white cement, computerized manufactur- compared with $10 a decade ago. New 
ing, and allied industries such as crushed distribution systems, transports, and bulk 
stone and lightweight aggregates handling systems were expected to in- 
heightened. Modernization policies should crease the use and competitive position of 
increase the consumption of cement, as the cement industry.” 

DOMESTIC PRODUCTION 

PORTLAND CEMENT Waterway, Seattle, Wash.; Medusa Port- 
land Cement Co., at Charlevoix, Mich.; 

Four new plants commenced commercial —-—————— ; : ialist, Divisi wneral 
production during 1967. These were Stugenmodity specialist, Division of Min | 

. Clarksville. Mo.: 2 Schenck, George H. K., and Peter G. Donald. 
Dundee Cement a at ch xvi ? ° h Cement—An Industry in Flux. Min. Eng., v. 
Ideal Cement Co., on e Duwamis 19, No. 4, April 1967, pp. 85-89, 
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and Pacific Western Industries, Inc., at barrels; plans for a new plant at : 
Lebec, Kern County, Calif. | _ Anacortes, Wash., were canceled. Lone 

New plants under construction included Star Cement Corp. also announced it 
the $20 million Martin Marietta Corp. intended to close mariginal plants at 
(Rocky Mountain Cement Co.) plant at Hudson, N. Y., Lake Charles, La. and 
Lyons, Colo.; the 1.7-million-barrel Dallas, Tex. Martin Marietta Corp. can- 
Kaiser Cement & Gypsum Corp. plant  celed plans for a new cement plant at 
at Scholle, N. Mex.; the 6-million-barrel, | Milan, Mich., owing to drainage problems 
$40 million Ideal Cement Co. plant at which developed in excavating the quarry. 
Redwood City, Calif.; the 2.5-million- Louisville Cement Co. sold 1,350 acres of 
barrel Kaiser Cement & Gypsum Corp. limestone reserves it had acquired for a 
plant on the Duwamish Waterway, Seattle, new cement plant near Roanoke, Va., | 
Wash.; the 4-million-barrel, $20 million because of opposition of local residents to 

Lone Star Cement Corp. plant at Green- quarrying. | / 

castle, Ind.; the 1-million-barrel, Better- Cement producers attempted to meet 
: roads, Inc., plant at Artesia, Miss., to be the competition from other building mate- 

completed in 1968; and the $11 million rials by continuing to improve products 
Rochester Portland Cement Corp. plant and manufacturing processes. Ash Grove 
at Stony Point, N.Y. | Lime & Portland Cement Co. completed 

Plans were announced for three new a laboratory for analysis of cement, lime, 
production plants. American Cement mortars, aggregates, and related materials 
Corp. made plans for a new 3-million- at Kansas City, Kans. Martin Marietta | 

: barrel plant at Ione, Amador County, Corp. planned an institute for research on 
Calif. to be built in 3 to 5 years. Creole cement, lime,.and refractory materials 
Corp., a subsidiary of Texas Industries, near Baltimore,.Md.; the 20,000-square- 
Inc., planned a 3-million-barrel plant near foot facility is estimated to cost $750,000. 

- Plaster City, Imperial County, Calif. The Portland Cement Association enlarged 
Maule Industries, Inc., announced con- its Research and Development Labora- 
struction of a 2-million-barrel plant near tories in Skokie, IIl.; with the addition of 
Miami, Fla., to be completed in 1968. a $1.5 million building to house the 

Twelve major plant expansions or general offices of the Association. © 
‘modernizations were either underway in The trend toward larger, fully in- 
1967 or due to begin shortly: Alpha tegrated, and automated plants with their 
Portland Cement Co., Orange, Tex.; Ideal consequent low production costs continued. 
Cement Co., Houston, Tex.; Lone Star Dundee Cement Co. opened a 7-million- 
Cement Corp., Davenport, Calif., and barrel plant, and Huron Portland Cement 
Seattle, Wash.; Martin Marietta Corp., Co. completed its expansion to 18 million 
Bay City, Mich.; Medusa Portland Cement barrels. Kaiser Cement & Gypsum Corp’s. 
Co., Manitowoc, Wis.; National Gypsum  8.5-million-barrel plant at Permanente, 
Co. (Huron Portland Cement Co.), Calif., was described along with several 
Alpena, Mich.; Northwestern States Port- other modern plants. 

land Cement Co., Mason City, Iowa; The number of portland cement plants 

Oregon Portland Cement Co., Lake in the United States (including Puerto 
Oswego, Oreg.; Portland Gement Co. of Rico) in 1967, by size group follows: 
Utah, Salt Lake City, Utah; River Ce- 
ment Co., Festus, Mo.; Universal Atlas 
Cement Division, United States Steel 

Corp., Waco, Tex. 3 Bergstrom, John H. Maximum Efficiency with 
Ideal Cement Co. announced the closure Minimum Manpower (Ideal Cement Co., Seattle, 

of its plants at Grotto, Wash., Spokane, pe S, Ro Frod., v. 70, No. 10. October 
Wash., and Gold Hill, Oreg. These three minard,, John. This Business Demands a 
plants had a capacity of 2.1-million-barrels,  {ndustries. Ine.) Rock Prod. v.10 No. ee Mae 
and are replaced by its new Duwamish 1967, pp. 104-105, 108, 140. 

Waterway plant with a capacity of 2.5- east Cement Murkel mock Bee, te South: 
million-barrels. Lone Star Cement Corp. February 1967, pp. 65-68, 70-72. Feeds Six Kil 

announced it would close its plant at (Kaiser Cement and Gypsum Co.. Permanente, 
Concrete, Wash.., to be replaced by ex- CaN oe Dev August 1967 + pe 3687. 
pansion of its Seattle plant to 4-million- proc, vy. 8, No. 5, May 1967, pp. 14-18, men:
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Estimated annual capacity of portland NATURAL AND SLAG CEMENTS 
cement plants in the United States 

__ (including Puerto Rico) December 31, Natural cement was produced at two 
1967 plants, and slag cement was produced at 

| : two others. These four plants reported an 
| Number __Pereent annual capacity of approximately { mil- 

. Million barrels of plants _ of total lion barrels. 

. capacity Because masonry cements prepared at 
gg 897m these plants contained some portland 

Less than 1.~------------ 2g ne cement, they are included in the tabula- 
2 to 3___.--------------- 52 24.5 -+~-tions of masonry cements prepared at 
3 to ferecrccrcrcccc BD “6.6 portland cement plants. Production 
Sand over_.-__.-..-----. 14 20.1 figures from 1957 to 1967 are not strictly 

 wotal.......  BStdO—~<«é‘ CC OMPrable with those of earlier years 
| because of changes in methods of reporting 

1 Two plants received clinker from other. sources. by some producers. 
2 One plant received clinker from other sources. — . , 

| | a | TRANSPORTATION 

~ New cement distribution terminals were a $4 million contract for a fleet of 34, 
completed by Huron Portland Cement Co., jumbo covered, 7,500-barrel, hopper 
at Minneapolis, Minn., and Buffalo, N. barges for use on the Mississippi River. 
Y.; Texas Industries, Inc., at Jackson and Medusa Portland Cement Co. converted 
Tupelo, Miss.; General Portland Cement a ship to a self-unloading cement carrier 
Co., at Statesville, N. C.; River Cement for use at its new Charlevoix, Mich., 
Co., at Natchez, Miss.; Kaiser Cement &- plant as well as other Great Lakes plants. 
Gypsum Corp., at Tyler, Tex.; American The 11,000-ton vessel was named the 
Cement Corp., at Sacramento, Calif.; Medusa Challenger, and was refitted at 
Rocky Mountain Cement Co., at Florence, Manitowoc, Wis., with an 8,000-barrel- 
Colo.; and Idaho Portland Cement Co., per-hour unloading conveyor. | 
at Heyburn, Idaho. — The modern cement truck transport 

Dundee Cement Co. announced a net- fleet operated by Herman Bros., Inc., 
work of eight new distribution centers to from Omaha, Neb., was described. Nearly 
service its new plant at Clarksville, Mo. 100 tankers deliver cement on order to 
These were to be at New Orleans, La.; highway paving and large construction 
St. Louis, Mo.; Quad City, Ill.; Rock works throughout the Midwest. This type 
Island, Ill.; West Chicago, Ill.; Nashville, of truck fleet represents the efficient trans- 
Tenn.; Houston, Tex.; and Minneapolis- portation system which the modern cement 
St. Paul, Minn. The company also awarded _industry relies on.* , 

CONSUMPTION AND USES 

The use of concrete for heavy structures Class G cement, following years of research 
in place of steel continued to grow, as by Southwestern Portland Cement Co. 
many new contracts were awarded for and Riverside Division of American Ce- 

dams, bridges, and large buildings. The ment Corp. This is a practical new class 
new U.S. Post Office in Phoenix, Ariz., of cement that should find increasing use 

utilized a unique flat-slab concrete roof ™ anchoring surface pipe, sealing off 

construction, set on capitals, which pro- none and oil strata, and oilwell cementa- 

ceded from the center outwards. Reuse of The growing use of pozzolanic cements, 
steel forms and _ precasting of columns —FRoads and Streets. Meet the H : They 

made the use of concrete economical.* Keep the Cement Coming. V. 109, No. 12, 

Oilwell cement grew _ increasingly December 1967, Pp. 28 2), 55. ngineering News-Record. Flat Slab Starts 
popular, and constituted a major market in gine Middle. V. 178, No. 25, June 22, 1967, 

in southern California. New ASTM and "6 Harder, Paul. Oilwell Cement—Something 

API specifications were written creating a reat 8 oe Proc., v. 8, No.



276 MINERALS YEARBOOK, 1967 

which are highly reactive with a great resistance to exposure and _— surface 
variety of materials, was in evidence dur- deterioration.” 7 
ing the year. Pozzolanic cements are widely The use of cement in: stabilizing sand 
used in cinder block and ready-mixed con- fills in mine stoping has become increas- 
crete products manufacture, and in con- ingly popular in recent years. A paper 
crete pipe. Asbestos-cement specifications describing this practice in nickel mines in 
were tested by the Mineral Fiber Products Canada was published by the International 
Bureau. Measurement was made of Nickel Co.® : 

| ae PRICES : 
_ The price of cement in 1967 rose to the fourth quarter of 1966, $2.87 in the 

$3.17 per barrel from $3.15, as prices first quarter of 1967, and $2.88 in the 
rose’ slightly in the. Central and Mid- fourth quarter of 1967. The average value 
western States, and in the Far Western of natural, slag, and hydraulic-lime ce- 

| States. Over capacity continued to be a ment shipments was $3.87 in 1967, com- | 
serious problems, although older and pared with $3.74 per barrel in 1966. 

| antiquated plants were shut down at about Engineering News-Record gives f.o.b. 
the same rate as new, highly efficient . base prices per barrel for portland cement 
plants went into operation in several in carload lots in 20 cities across the Na- 
areas. | tion. In bulk, during 1967, cement sold 

Portland cement values at plant changed for an average of $3.99 and ranged from 
from $3.08 per barrel in the last quarter a high of $4.95 in Pittsburgh to a low of | 
of 1966 to $3.16 per barrel in the first $3.45 in New York. In paper bags, during 
quarter of. 1967 and dropped back to 1967, the average price quoted was $4.77, 
$3.11 by the fourth quarter. The average ranging from a high of $5.65 in Pittsburgh 
value of types I and II cement was $3.03 to a low of $3.70 in New York. Mortar . 
in the fourth quarter of 1966, $3.11 in the cement sold for an average $4.37 per bar- 
first quarter of 1967, and $3.07 in the rel and ranged from a high of $5.20 in 
fourth quarter of 1967. Type III cement New Orleans to a low of $3.81 in Atlanta. 
was valued at $3.47 in the fourth quarter = —————_— : 
of 1966, $3.48 in the first quarter of 1967, 7 Materials Research and Standards. Asbestos- 

and $3.45 in the fourth quarter of 1967. Fon Nob tase sguiter, 5 ears in Salt Water. 
The average price of prepared masonry _8§ Mining and Minerals Engineering. Cemented 

cement in 280-pound barrels was $2.80 in Sand al at Inco. V. 3, No. 4, April 1967, pp.
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Figure 1.—Apparent consumption of finished portland cement in the United States. 

FOREIGN TRADE 

United States exports of cement de- cord level of 1966, were the second highest 
creased 8 percent in 1967. Imports in on record, as shipments from the Bahama 
1967, although 16 percent below the re- Islands increased markedly.
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WORLD REVIEW 

| NORTH AMERICA cost is estimated at $4.5 million. Another 
| | factory was planned at Santa Cruz, and 

Canada.—St. Mary’s Cement Co. Ltd. enlargement of the existing works at } 
was constructing a new $15 million cement — Syjcre was planned. | 
plant at Bowmanville, Ontario, scheduled . . | 
for completion in July 1968. Lafarge Ce- Brazil—Cement was produced at 29 — | 
ment Co. of North America Ltd. planned Plants operated by 28 companies in 14 

| to double the capacity of its plant at States. Companhia Nacional de Cemento 

Lulu Island, British Columbia from 1.7 Portland, a subsidiary of Lone Star Ce- 
to 3.5 million barrels per year. ., ment Corp., was planning a new plant at 

Canada Cement Co. Ltd. obtained con- Cantagalo, and expansion of the Aratu 
trol of Francon Ltd., a ready-mixed con- Plant of its subsidiary, Cemento Aratu S. 
crete products producer, for $12.8 A- A white cement plant was planned at 

million. Denison Mines Ltd. acquired 14 Irajo, Sao Paulo, by Cemento Portland 
| percent of Canada Cement Co. Ltd., Branco do Brazil, with the help of a $4.65 

listed as consisting of nine plants with a Million loan from the Inter-American 
| capacity of 30 million barrels, and ob- Development Bank. 

tained control of Lake Ontario Cement Ecuador.—The National Development 
| Ltd., with a capacity of 5 million barrels. Bank agreed to relinquish control of the 

_ Inland Cement Industries Ltd. new, 900-barrel-per-day Cemento Chimborazo 
2-million-barrel plant at Winnipeg, plant at Riobamba to a U.S. investor; 
Manitoba, was described. The fully auto- = ajue is about $9.6 million. - 
mated, $16 million plant is the third for | | 

. the company.?® | Paraguay.—A new 100,000 ton, $8.7 
. million cement plant is to be built at. 

El Salvador.—The Grupo Eternit of  VWallemi, the site of the only existing plant 
Brazil completed a $1.4 million cement in Paraguay. The contract was. awarded 
plant in El Salvador during 1967. Fried Krupp of West Germany. 

Mexico.—New capacity planned or Peru.—Five cement plants were reported 
under construction is estimated to total operating; Cemento El Sol, S. A., Cemento 

7.9 million tons by 1968, an increase of Chilca, S. A., Cemento Pacasmayo, S. A., 

34 percent over installed 1966 capacity. Cemento Andino, S. A., and Cemento Sur, 
Expansion of existing plants or construc- §. A. A sixth plant, Cemento Arequipa, 
tion of new plants was underway in _ §, A., at Yura, went into operation at the 
Jasso and Atotonilco, Hidalgo; Tamuin rate of 3,000 to 5,000 barrels per day in 
and Valles, Potosi; Tlaquepaque, Jalisco; 1967. The bagging plant of Cemento 
Apaxco, Mexico; Minatitlan, Veracruz;  Andino, S. A., at Condorcocha, was 
Torreon, Coahuila; Lagunas, Oaxaca;  described.° 
Macusapan, Tabasco; Cuernavaca, More- 
los; and Actlan, Puebla. EUROPE 

Panama.—Cemento Atldntico, S. A., Netherlands.—Portland and slag _ ce- 

began producing cement at its new 300- ment were produced by N. VV. Eerste 
ton-per-day plant at Samba Bonita, Colon. Nederlandsche Cement Industrie, at Lim- 

burg and Maastricht, N. V. Cement- 
Puerto Rico.—Puerto Rican Cement  fabriek Rozenburg, and N. V. Cement- 

Co. Inc., put the 5,500-ton MV Cemento — fabriek Ijmuiden. Over 50 percent of the 
Ponce into service to deliver cement to production is blast furnace slag-cement.1! 
its terminals at St. Croix and St. Thomas ; _. 
in the Virgin Islands. The company was Norway.—Expansion of Norw ergian Ce- 
also building a 250,000-barrel white ce- ™ent plants provided sufficient excess 
ment plant at its Ponce operation. 9 Pit and Quarry. New Winnipeg Plant Third 

for Inland Cement Industries Ltd. V. 59, No. 

SOUTH AMERICA ® pie aya 1 Ney Camento Andino, S.A., 
. . . Near Lima, Peru, Solves Bag Breakage Prob- 

Bolivia.—Co-operativa Boliviana de lems. V. 59, No. 12, June 1967, p. 41. 

Cemento planned to construct a 100,000- Indu Wine wroe, A. Dretneriangs coment 
ton cement factory at Cochabamba; total pp, 21-33.
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production to enable the export of about in full production in 1967. Annual pro- 
500,000 tons per year. Both A/S Dalen- duction is over 21 million barrels. The 
Portland Cementfabriek and A/S Christ- industry uses 5 million tons of limestone, 
iania Portland Cementfabrik raised respec- 1 million tons of coal, 200,000 tons of 
tive capacities to 1.1 millions tons. gypsum, and 400 million kilowatt hours 

of electrical power per year.7® 
Sweden.—The modern, automated ce- P pery 

ment plant and quarry of A B Gullhogens Uganda.—A second cement plant, near 
Bruk at Skovde, Sweden, was described. Kilembe mines in western Uganda, was 
Mechanization includes computer control reported in the planning stages. The only 
of kiln and grinding plants.” existing cement plant is at Tororo, in 

eastern Uganda. 
AFRICA . 

Zambia.—Plans for a new 200,000-ton 

Cameroon.—The long-awaited construc- cement plant at Ndola_ on the Copperbelt 
tion of a new cement plant at Figuil was were announced by Chilanga Cement Lid. 

planned by the Cement Co. of Cameroon, The company also increased capacity of 

with a capacity of 46,000 metric tons. Also its plant at Lusaka from 200,000 to 300,- 

planned was a clinker grinding plant at 000 tons in 1967. 
Douala. Total investment is estimated at ASIA 
$7 million. | 

Dahomey.—The Societe des Ciments du Indonesia.—The Indarung cement plant 
Dahomey announced plans for a 100,000- "4? Podang is one of two major industrial 
ton cement plant in Cotonou, to produce Projects in West Sumatra. Annual capacity 
cement from imported clinker. Plans fora 240,000 metric tons; current production 
cement plant near Pobe were abandoned. about 60 percent of capacity. 

Ethiopia.—The Imperial Ethiopian Gov-- Iraq.—lIraqi Cement Co. completed 
ernment was planning a new 200,000-ton Plans for a new 500,000-ton grinding plant 
cement plant, to go into production by at Um Qasr. Semiprocessed cement will 

1972. Existing plants are at Massawa be shipped from the | Samawa- factory, 
(70,000 tons); Addis Ababa (70,000 providing a total annual capacity of 2 

tons) ; and Dire Dawa (40,000 tons). million metric tons. 

Gabon.—Ciments de Marseille, a French Japan.—The Japanese Cement . Assn. 
firm, signed an agreement with the Gov- estimated 1967.sales at 220 millon bar- 
ernment of Gabon for creation of a rels, a 6.6 percent increase over 1966. 

35,000-metric-ton, $1.2 million cement- Over 10 million barrels were exported to 

clinker crushing plant in Owendo Port. Korea, Okinawa, and Thailand. 

Nigeria—The West African Portland . N cpa Pima Cement Ltd. el ee 
Cement Co., Ltd., 500,000-ton, $13 mil- img Me countrys Hist cement Ppiam in 
lion, semi-dry-process plant, at Ewekoro, Kathmandu Valley. The $4 million plant 
Nigeria, was described.” | is rated at 175 tons per day. 

Rhodesia, - Southern.—The Salisbury Pakistan.—Societe F ives-Lille-Cail was 

Portland Cement Co., Ltd., plant at Constructing a $6 million, 1,000-ton-per 
Mauressa was diagramed. The semi-dry- day plant at Chittagong. Chatak Cement 

process plant produces 2,000 barrels per Factory at Thakerghat was being ex 

day of clinker. Portland, blast-furnace- panded to 300,000 tons capacity. Jamalpur 

slag, and masonry cement are produced.* 12 Rock Products. Swedish Cement Plant 
United Portland Cement Co. (Pvt.) Ltd. Triples Productivity. V. 70, No. 5, May 1967, 

was also described. the company has a Minerals Processing, Nigeria's West, African 
. t. V. 8, Oo, , . 25. 

plants ne Bulawayo an d ol “D Paw n “(4 Minerals Processing. Rhodesia’s Salisbury 
Annual capacity 1s rated at mi ae Portland Cement. V. 8, No. 5, May 1967, pp. 

barrels of cement and 25,000 tons o 15 Minerals Processing. Rhodesia’s United 
lime. Portland Cement. V. 8, No. 7, July 1967, pp. 

South Africa, Republic of—Fifteen °° Holz, Feter. Commentary on South Africa's 
plants operated by eight companies were May 1967, pp. aR 84, 36. Proe., v. 8, No 5,
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Cement Factory being built at Bogra will Thailand.—Kaiser Cement & Gypsum 
have a capacity of 600,000 tons. | Corp.,- acquired a 30 percent interest in 

spe Loy Jalaprathan Cement Co., with a 2- 
wat Con anne. P Heo “« — million-barrel plant at Takli. Value of 

ment Morp. planned a mton, £-ml- the shares was $1.8 million. 
lion-barrel cement plant and Philippine 
Cement Co. a 2.6-million barrel, $4.5 _Turkey.—Five State plants were ex- 
million cement plant. Contracts for both panded, increasing total capacity by 600,- 
plants were awarded to Japanese com- 000 tons. New State-owned plants were 
panies. : being constructed at Trabzon, 300,000 

Saudi Arabia—Arabian Cement Co. 22°? and at Van, 220,000 tons. Private . . . industry was planning new plants at was expanding its plant at Jidda from Bursa, Izmir. and Ankara 
600 to 1,000 tons per day. Saudi Cement ? ? . 
Co. was expanding its plant at Hofuf | | : 
from 300 to 600 tons per day, and an- 
nounced plans for further expansion at | OCEANIA | 
Riyadh from 300 to 900 tons per day. | 

Taiwan.—Cement production was esti- Fijii—Fiji Industries Ltd., planned to : 
mated at 4 million tons, 95 percent of expand capacity from 47,000 to 85,000 
capacity. Exports to Vietnam were 1.2 tons annually, with a new kiln and ce- 
million tons, an increase of 77 percent. ment mill. Prestressed Concrete (Fiji) 
Two new kilns were completed, and a Ltd. planned to build a concrete products 
third was scheduled during 1967. factory on the cement plant site. 

TECHNOLOGY | — | 

A new edition of a book on portland ce- by the industry kept pace with current 
ment was issued during the year. The work problems. The characteristics of calcium 
is a standard reference on portland ce- sulfoaluminate hydrates were studied by 
ment manufacture, and provides an in- X-ray diffraction. This should enable con- 
teresting history of the industry. Covered trol of expansion during setting of ce- 
are proportioning, fuels, grinding, plant ments.2! Chemical experiments on false- 
design, and concrete mixing.” setting of cement were described. The 

Operating cement kilns was the topic effects of aeration and additives to control 
of the Second Annual Cement Seminar hemihydrate reactions were discussed. 
sponsored by Rock Products. Typical Strength of cement and concrete is affected 
problems discussed were quality control, by false-set.22 Setting phases in portland 
clinker coolers, interlocking computer cement were quantified by the research 
control systems, kiln refractories, power laboratory of the Universal Atlas Cement 
supply, and economics of using large Co. Differential thermal analysis of ce- 
kilns.* A simulated cement kiln was ment and clinker pastes was shown to be 
developed to facilitate design of a com- a satisfactory method of studying hydra- 
puter control system by Electronic As- tion reactions. This type of thoroughgoing 

. . 17 Witt, J. C. Port emen echnology. 
sociates, Inc. The model can describe any Cher vat Publishing Co., New York, 2nd Ed. 

: i i 1967, 346 pp. 
kiln, and the equations mechanize the 18 Rock Products. Operating Large Cement 
energy and material balance, and the kins. V. 70, No. 5, May 1967, pp. 80-85, 

: . . 19 Bailey, Ray B., an oe F. Paul. Rotary 
continuous kiln operation. Results can be Cement Kiln Experimentation Utilizing a Hybrid 

i j i j control Computer Simulation. Miner. Proc., v. 8 No. 8, used directly in kiln design and ; March 1967, pp. 16-21. 
systems design. The variations which 20Goller, C. H., and W. R. Bendy. How To 
occur in modern, long cement kilns were figure Your Miln's Range ot. Variation, Roe 

iln 1 to minimize 21 Mehta, P. K. Expansion Characteristics of 
metered. A rotary kiln is a ble to . Calcium Sulfoaluminate MHydrates. J. Am. 
surges that are inherent in the operation Ceram. Soc., v. 50, No. 4 April 1967, pp. 

0 204-208. 
of open hearth type furnaces.” 22 Goetz, Hans W. False Set, of Cement as 

: subiect Influenced by Hydroxylat arboxylic-Acid- 
Chemistry of cements was the su . Type Admixture. Mat. Res. and Standards, v. 

of a series of articles, as modern research 7, No. 6, June 1967, pp. 246-250.



CEMENT 221 

research should eventually provide com- of alite, tricalcium silicate, and other 
plete knowledge of cement chemistry.”* phases was described. The important re- 

A device for laboratory study of water- sults should enable complete and effective 
cement ratios, physical, and mechanical _ kiln control.” 
properties of portland cement pastes was = ———————__ . 
devel d. Tests includ tatic fati 23 Kalousek, G. L., Z. T. Jugovie, and J. L. 

eveloped. ests include Static laugue, Gillam. A New Factor in Abnormal Setting of 

strength, and effects of humidity. The Portland , Cement. Am Ceram. Sor Bull.,  v. 

technique may perfect field testing of 24 Sereda, Pp. J * and E.G. Swenson. Ap- 
cement and concrete.”* -paratus for Preparing Portland Cement Paste 

. . . of High Water-Cement Ratio. Mat. Res. and 

The chemistry of clinker burning was Standards, v. 7, No. 4, April 1967, pp. 152-154. 
j i i i - 25 Duda, Walter H. Portland Cement Clinker 
investigated by the engineering dep art Burning. Miner. Proc., v. 8, No. 8 August 
ment of the Fuller Co. The formation 1967, pp. 16-18.



Table 2.—Finished portland cement produced, shipped, and in stock in the United States,! by districts be 

Production Shipments from mills Stocks at mills 
Active plants (thousand Mtn enttienntnint————nntemeenmememnn Tee, §1 (thousand 

876-pound barrels) 1966 1967 876-pound barrels) . 

Value Value 
Thousand ——-————_-__—__-_——- Thousand —-———____-——_--_--__—~ 

1966 1967 1966 1967 376-pound Total Average 376-pound Total Average 1966 2 1967 
barrels (thousands) per barrels (thousands) per 

barrel barrel 

New York, Maine__..-.--.--.-. 12 13 30, 555 26, 684 30, 525 $80 , 829 $2.65 28,816 $75, 780 $2. 63 3,798 8,535 

Eastern Pennsylvania_.......--. 17 17 30, 793 28 , 957 29,227 80, 828. 2.76 29,596 81,704 2.76 3,662 2,906 

Western Pennsylvania_..._._--- 5 5 11,387 10, 453 10,777 83, 529 3.11 10,601 82,888 8.10 1,897 1,716 

Maryland, West Virginia...._.-- 4 4 10,392 9,675 10,089 30,815 3.05 10,160 80, 509 8.00 1,163 662 

Ohio_______---.-.-.----.------ 9 9 15,755 14,778 15,181 48,740 3.21 14, 726 46,860 3.18 2,271 2,224 

Michigan___....-...----------- 8 9 28, 848 29, 862 28,171 87,413 8.10 29,645 94,515 3.19 8,264 8,825 s 

Indiana, Kentucky, Wisconsin - . - 8 8 21,816 20,966 20, 286 65,547 8.24 21,061 69,478 8.30 2,563 2,184 B 

Illinois____...-_--------------- 4 4 9,108 9,608 9,203 28,617 8.11 9,069 30,186 8.38 1,163 1,811 tej 

Tennessee_________..----------- 6 6 8,286 7,947 8,177 25,718 3.15 8,062 25, 548 3.17 1,129 955 e 

Virginia, North Carolina, South a : 

Carolina__.._._-...-------.-- 6 6 12,425 12, 560 12,106 35, 553 2.94 12,885 38 , 698. 8.02 1,311 1,041 DF 

Georgia, Florida__.._.----------- 7 6 11,940 11, 608 11, 667 37,579 3.22 11,593 38,348 3.31 800 787 

Alabama.____.___------------- 8 8 14, 632 13,445 316,394 49, 537 3.02 15,364 46,510 3.08 1,072 1,529 aa 

Louisiana, Mississippi. nanan aeee 6 6 9,249 8,943 9, 722 30, 793 3.17 9,158 29 ,033 8.17 754 816 ta 

Minnesota, South Dakota, By 
Nebraska__..____..---------- 4 4 7,715 6,512 7,899 26,374 3.34 6,535 21,990 3.36 1,028 1,007 bd 

Towa_____._----------------+---- 5 5 13, 669 13, 650 14,058 46, 736 8.82 13,712 46, 894 8.381 1,475 1,526 ro) 

Missouri____.._-.-_----------- 7 8 13,956 14,888 13,848 46,228 3.34 15,044 52,119 3.46 1,931 2,539 © 

Kansas___..------------------- 6 6 9,174 9,023 8,979 27,246 3.03 8,833 25,545 2.89 1,490 1,403 AR 

Oklahoma, Arkansas_.-_.------- 5 5 12,516 12,370 12,320 36,435 3.96 12,014 35,954 2.99 1,126 1,362 _ 

Texas_______.__.--_------------ 19 19 31, 487 32,277 30,827 97,188 3.15 $1,944 99 ,3829 8.11 2,848 8,167 © 

Wyoming, Montana, Idaho- -- - -- 4 4 3,694 3,485 3,704 12,354 3.34 3, 356 - 11,548 3.44 670 792 3 

Colorado, Arizona, Utah, New . 

Mexico___.._-.-----_-------- 7 7 11, 655 10,974 11,484 38 , 844 3.38 10, 885 37, 664 8.46 1,199 1,287 

Washington_____.._----------- 6 7 6,205 5, 884 6,820 24,340 3.57 5,614 20,581 8.67 480 799 

Oregon, Nevada_..__----------- 4 4 4,276 3,393 . 4,541 16,393 3.61 3,518 12,707 3.61 265 265 

Northern California__..-------- 6 6 18,931 17,877 19,020 63 , 088 3.32 17, 822 61,109 3.438 1,372 1,418 

Southern California_..._-------- 7 8 26,391 24,178 26,367 83,214 3.16 24,212 76,851 8.17 1,776 1,745 

Hawaii__._...----------------- 2 2 1,706 1,444 1,749 9,046 5.17 1,395 7,360 5.28 177 217 

Puerto Rico_..__.-_------------ 2 2 8,071 7,963 7,603 24,277 3.19 8,447 27,397 3.24 618 151 

Total__._..._.-.---------. 184 188 384, 632 369,399 %4380,694 1,187,261 3.12 874,017 1,175,605 3.14 41,297 41,659 

on cn er tt SSS SSPE eee eee ener eee TTC 

1 Includes Puerto Rico. 
. 

2 Incorporates some revisions, 
3 Includes imported cement. 
4 Does not include finished cement used in manufacturing prepared masonry cement as follows: 1966, 2,065,000 barrels; 1967, 2,134,000 barrels.
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Table 3.—Portland cement produced and shipped by plants in the United States,! by types 

Shipments 
Production ——-—--—_______—_____________—_- 

Active (thousand . Value 
Type and year plants 376-pound Thousand ———————————— 

. barrels) 376-pound Total Average 
. : barrels (thousands) 

General use and moderate heat (types I 
and II): 

1968___.. 2 ell 180 2 329 ,929 326,918 $1,032,809 $3.16 
1964____-.2 eee 181 2 347,954 346 , 052 1,090, 712 3.15 
1965__...--. ee eee 181 2 348 , 665 352,431 1,095,639 3.11 
1966____..._ 1 oe 3183 2 359 , 493 358 , 446 1,102,940 3.03 

_ 1967....----.---------------------- 4186 2 346,577 352,254 1,091,956 3.10 
High-early-strength (type ITI): 

1968_...._...------.--------------- 145 5 14,592 14,559 51,167 3.54 
1964____..-_._-. ~~~ 144 § 12,873 12,530 44,124 3.52 
1965... eee 153 5 13,388 12,757 44,621 3.50 
1966.__..2 2 eee 149 5 14,550 12 ,955 44,828 3.46 
1967__._.--_.-..--------- 145 512,899 12,188 42,453 3.48 

Low-heat (type IV): 
Me G8 -------n- nore rn rree terror a 

ben eee eee cece eenee 1 6 6 6 oe 

1966___. 2. ee eee ee eee eee ee eee wee 
1967____ eee eee eee eee cee eee nee eee 

Sulfate-resisting (type V): 
1968__.....-..--.-----~---- eee 18 349 324 1,267 3.91 
1964... 2-2 16 446 398 1,443 3.63 
1965___...-..--------------.-..---- 19 512 425 1,648 3.88 
1966__.___...-.--------..---------- 18 540 482 . 1,796 3.73 
 1967_..-.-----.-------------------- 18 870 560 2,023 3.61 

Oil-well: 
1968._-.0-- 22 ee 15 1,239 1,158 3,878 3.35 
1964__2- 2 eee 12 1,347 1,306 4,329 3.31 
1965... 22-2 eee 13 1,645 1,613 5,571 3.45 
1966__..2 2. eee eee 14 2,172 2,006 6,954 3.47 
1967__... 2-2 14 2,518 2,413 9,251 3,83 

White: | 
1968_...2--- 2 eee 5 72,050 1,935 13 , 547 7.00 
1964_.2 22 eee 5 72,189 2,111 14,821 7.02 
1965... eee 5 72,241 2,128 14,517 6.82 
1966__._-_--- eee r5 72,208 2,060 14,675 © 7.12 
1967______..-.._---_--.-.----------- 6 72,244 2,092 13 ,928 6.66 

Portland-slag and portland pozzolan: 
1968. _..-.-.-.-.--------_----------- 8 82,470 2,620 8,681 3.31 
1964.20 0 eee 10 81,047 1,057 3, 656 3.46 
1965... eee 6 8 967 913 2,878 3.15 
1966__.-_ 2 ee 35 8 956 562 1,732 3.08 | 
1967__ 2 eee. 36 8 818 780 2,610 3.35 

Miscellaneous: ® 
1968... --- oe 23 71,914 1,739 6,625 3.81 
1964... eee 22 102,827 2,850 9,902 3.47 
1965... eee 34 104,004 3,819 12,989 3.40 
1966__._____-_-.--- eee 39 104,713 4,183 14,336 3.43 
1967... -- ~~~ +--+ ------ 22 103,473 3,730 18 , 384 3.59 

Grand total: 
1968___-_--_- eee 11181 352,543 349,253 1,117,974 3.20 
1964... eee 11181 368 ,633 366 , 304 1,168 , 987 3.19 
1965__..-_._._.---_2-..------------ 11181 371 ,422 374,086 1,177,863 3.15 
1966.___.-.-__.--__-_.----_-_------ 41184 — 384,632 380 , 694 1,187,261 3.12 
1967______.-.-----__--------------- 112188 369 ,399 374,017 1,175,605 3.14 

i 

t Revised. 
1 Includes Puerto Rico. 
2 Includes air-entrained portland cement as follows (in thousand 376-pound barrels): 1963, 40,649; 1964, 

48,950; 1965, 46,118; 1966, 46,022; 1967, 43,801. 
3 Includes one plant which received clinker from another source. 
4 Includes two plants which received clinker from other sources. 
5 Includes air-entrained portland cement as follows (in thousand 376-pound barrels): 1963, 4,879; 1964, 

2,754; 1965, 2,677; 1966, 2,611; 1967, 2,213. 
6 Less than 14 unit. 
7 Includes a small quantity of air-entrained portland cement. 
8 Includes air-entrained portland cement as follows (in thousand 376-pound barrels): 1963, 1,369; 1964, 

343; 1965, none; 1966, 392; 1967, 167. 
® Includes hydroplastic, plastic, and waterproofed cements. 
10 Includes air-entrained portland cement as follows (in thousand 376-pound barrels): 1964, 367; 1965, 

775; 1966, 858; 1967, 434. 
11 Includes number of plants making air-entrained portland cement as follows: 1963, 121; 1964, 130; 1965, 

182; 1966, 129; 1967, 1382. 
12 Includes three plants which received clinker from other sources.
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Table 4.—Shipments of prepared masonry cement from mills in the United States, by States 

(Thousand 280-pound barrels) 
ae ea 

Destination 1966 1967 
rn 

Alabama... 2-2 eee ee 666 633 
Alaska !__._- 222-2 eee eee! WwW WwW 
Arizona_-___.._-_-_---2-- eee eee W Ww 
Arkansas.__-_--_._.------- +e eee eee ee 344 335 
Colorado._____--.----.-.------.- eee eee 185 183 
Connecticut 1... eee eee 148 145 
Delaware!_________-_- oie eee 47 55 
District of Columbia 1___-_._.__...-.2-22 2-2 eee 360 275 
Florida__._....2-22 2-2 eee eee 1,222. 1,287 
Georgia. _-_.-...--- 2-2 eee eee 1,255 1,189. 
Idaho. -_-....2- 2 eee eee 10 11 
Mlinois.-..2..22222- 2 eee eee 716 730 
Indiana_._.-..02 2 eee eee 831 808 
Iowa__-_.-2 2.0 eee 230 217 

. Kansas_-.__-_.-.-.---- 2-2 eee eee 182 162 
Kentucky... eee eee ee 557 575 
Louisiana. ._._..-2 22 447 428 
Maine. _______ ee ee eee 71 15 
Maryland_____.___. eee 713 642 
Massachusetts 1... eee 272 . 265 
Michigan._..._-._ 2 eee 1,494 1,474 
Minnesota__.______..-2 eee eee ek 430 419 
Mississippi. _-...-..._-__-._.__-__--.--___u eee eee 394 374 
Missouri__..._.-. 22 eee 230 214 
Montana_______ eee eee 21 18 
Nebraska_____._._-2 eee 78 14 
Nevada_._____- 2-2 eee eee WwW W 
New Hampshire 1______._-____._-_-__ ee 82 70 
New Jersey t___---- 2 eee 670 612 
New Menxico._____- eee eee 100 76 
New York_________.-___ 2 973 940 
North Carolina_...-.-_--_-2 ee 1,519 1,490 
North Dakota !_______- eee 49 57 
Ohio____._-2 eee 1,481 1,404 
Oklahoma_____...-- eee eee eee 292 267 
Oregon__.__._-_--. 22 eee nee 1 1 
Eastern Pennsylvania________.._._-._.___--____-_-__-_--_.--__-___ ee 483 452 
Western Pennsylvania__..______.___-__.--_.____-_____ eee 631 616 
Rhode Island }_____.____-_ eee ee 28 29 
South Carolina_.____-_2 2-2 eee 903 884 
South Dakota_..._-_-2 eee eee 55 51 
Tennessee_____. eee eee 1,098 1,139 
Texas.__._ eee 864 856 
Utah___._ 2 eee 9 5 
Vermont !___ eee 42 43 
Virginia... ee eee ee 1,215 1,161 
Washington______________-_-_ eee 45 52 
West Virginia_._.._________________ ee 235 240 
Wisconsin_ 2-22 eee 527 482 . 
Wyoming. ___._- eee 11 11 

Total United States______________________-__ oe 22,216 21,526 
Other countries 2_____._____________________ ee 151 174 

Total shipped from cement plants_____._________________________-_ 22 , 367 21,700 

W Withheld to avoid disclosing individual company confidential data; included with “Other countries.” 
1 Noncement producer. 
2 Direct shipments by producers to other countries and to Alaska, Arizona, Nevada 

and Puerto Rico.



Table 5.—Prepared masonry cement produced and shipped in the United States, by districts 

er pe a PS 
eee eee nn aa nee ne 

Production 
Active plants (thousand 280- Shipments from mills 

pound barrels) | 

District 1966 1967 

1966 1967 1966 1967 Thousand Value Average Thousand Value Average 
~280-pound = (thou- per 280-pound (thou- per 

barrels sands) barrel barrels sands) barrel 

rn jp SL 

New York, Maine__.__.__._-._--..--------.---.-----.~-----.--- 9 9 1,106 937 1,063 $2, 583 $2.43 994 $2,284 $2.30 

Eastern Pennsylvania___........-..--------- ---------------- Ill 11 2,019 1,978 1,902 4,926 2.59 1,930 5,048 2.62 

Western Pennsylvania.......-.----.-.. ---.-. -------------- 5 5 1,099 1,013 1,058 2,934 2.77 999 2,901 2.90 

Maryland, West Virginia....-...-.-. ---.-------------------- 5 5 1,037 880 1,046 2,496 2.39 876 2,104 2.40 

Ohio__.__.....-.-..--.--- eee ee eee ee eee qT q ° 996 925 976 2,785 2.85 946 2,781 2.89 

Michigan______..._._._-..-..-..._-----.-------------------- 6 5 2,358 1,989 2,032 5,221 2.57 1,995 5,296 2.65 

Indiana, Kentucky, Wisconsin. ...._....-.-------------------- 6 6 8,108 3,033 3,071 9,341 3.04 3,012 9,184 3.05 

Tilinois._...-.--_-_.-----------_------- eee eee 4 4 577 595 614 1,868 3.04 591 1,851 3.13 

Tennessee. _______.__-_-_------_---- eee eee 5 5 1,133 1,047 1,095 2,822 2.58 1,092 2,992 2.74 
Virginia, North Carolina, South Carolina__.__......---.-------- 6 q 1,933 1,951 1,913 5,949 3.11 1,905 5,904 3.10 
Georgia, Florida__............---.--------------------------- 5 4 1,019 1,026 1,017 2,834 2.79 1,046 2,918 2.79 

Alabama.____._._-_.--__-_-.--.--- eee eee 9 9 2,518 2,503 2,570 7,613 2.96 2,377 6,938 2.92 Q 

Louisiana, Miscistippi.-_-- =< ---------------------------- 5 5 501 517 449. 1,140 2.54 4A1 1,142 2.59 Ss 
Minnesota, South Dakota, Nebraska_.......-....-------------- 4 4 267 256 250 761 3.04 246 829 3.37 ty 

Towa__..-...---------+-------------- +--+ eee eee 4 4 643 634 633 1,890 2.99 612 1,853 83.03 iy 

Missouri_....-...-.-.---------_--~--~-2- eee eee 5 6 353 437 382 1,075 2.81 371 1,172 3.16 rc 

Kansas__._...._------------- ~~ ee ee ee ne nee q q 352 331 395 1,151 2.91 350 1,000 2.86 

Oklahoma, Arkansas____._-...-.-----.--.-.----------~-------- 5 5 522 549 546 1,684 2.99 582 1,593 2.99 

Texas_._..______.-.-.---_ ee ee ee ee een 13 13 859 867 884 2,872 3.25 888 2,847 3.21 

Wyoming, Montana, Idaho_.___..-_-_.-..-.-.-..-.--------.-- | 3 3 25 27 24 78 3.25 24 79 3.29 : 

Colorado, Arizona, Utah, New Mexico.........-.-----.-------- 6 6 388 401 386 1,242 3.22 407 1,295 3.18 
Washington. __.._.------------------.------------------ += 4 5 51 65 60 187 3.12 65 200 3.08 
Oregon, Nevada._.._------------ oe eee eee eee eee ween eee 1 “5 5.00 1 7 7.00 

ne 

Total___._.-..--..-..-.-----------------------------. 184 135 22,864 21,961 22 , 367 63,407 2.83 21,700 62,168 2.86 

RE 

bo 

a |
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Table 6.—Natural, slag, and hydraulic-lime cements produced, shipped, and in stock at 
mills in the United States | 

Production Shipments Stocks 
—————_ Dec. 31 

Year Active Thousand Thousand Value (thousand 
plants, 376-pound 376-pound (thousands) 376-pound 

barrels barrels barrels) 

1963__.-..---_-_-_- Lee 4 B57 | 352 $1,407 83 
1964__- 2 ee 4 275 283 1,057 76 
1965____- eee 4 279 279 1,027 76 
1966 __...._- eee 3 113 109 A415 . 19 
1967______________-___---- 3 95 94 860 21 

1 Revised data. 

Table 7.—Portland-cement-manufacturing capacity of the United States,! by districts 

Capacity Dec. 31 
(thousand 376- Percent utilized 

District . - pound barrels) . 

1966 1967 1966 1967 

New York, Maine.___.._._---_._-__-_- ~~ .-- ee ee -_-- = 40, 485 37,225 75.5 71.7 
Eastern Pennsylvania..._.....2_-....._.-.-----_-------.-. 42,294 37,194 72.8 77.9 

- Western Pennsylvania. _.._-_....._..-.-_- 2-2-2 + --z-----. 18,540 13,740 84.1 76.1 
Maryland, West Virginia_........-.._-._.___.-._-.---_---.-. 18,850 12,650 75.0 76.5 
Ohio___._-. 2 eee eee eee. 19,449 19,749 81.0 74.8 
Michigan.__-_..____.-._-.__-.-- 22 eee eee ee --------. 385,162 39, 162 82.0 76.2 
Indiana, Kentucky, Wisconsin.__.__....._...-.....-.-_-.-. 26,560 24,700 82.1 84.9 
Tllinois__-_._._..-.------ eee 11,600 11,600 78.5. 82.8 
Tennessee________..-__-_-_____-_-_-_-.- e_- -e--_--_-_2. «=: 10 , 256 10,156 80.8 78.2 
Virginia, North Carolina, South Carolina____________________ 16,900 16,900 73.5 74.3 
Georgia, Florida_...-.._.._.__._.-_-2- 2 ee eee eee ---- = 17,381 17,381 68.7 66.8 
Alabama._-__.-_..-.- 2-2 ee e_-___-_---_- 16, 660 16,660 87.8 80.7 
Louisiana, Mississippi__..._._..._......_-_-_---_-_._--_---. 11,600 11,400 79.7 78.4 
Minnesota, South Dakota, Nebraska__._______._.___________ 9,017 9,117 85.6 71.4 
Towa___..-.-_-------_.-- eee 15,416 15, 462 88.7 88.3 
Missouri.__.._..._._-.---_-_--_______.__-_--__---.-...-. 18,803 27,210 74.2 54.7 
Kansas...-_.__----.------ 2 eee -e-----_---_- =: 12, 972 12,822 70.7 70.4 
Oklahoma, Arkansas. .____._________.__.--_----_---_-.-.-. 16,126 15,400 77.6 80.3 
Texas. ___-_-_-_-.-_- eee i -_-- ©9455, 074 46,199 69.8 69.9 
Wyoming, Montana, Idaho______._____________._________- 5,100 5,100 72.4 68.3 
Colorado, Arizona, Utah, New Mexico____.__._.._______-.-_ 15,600 16,650 74.7 65.9 
Washington____.___-____-____ eee 6,975 9,575 89.0 61.5 
Oregon, Nevada._________________-__________u_ ee 4,900 6,400 87.3 53.0 
Northern California. ___...._._.__._-_-___.-_-_-_-_-_-.-_-_-_ 21,150 21,700 89.5 82.4 
Southern California._.__...._......22---- 2 --_--_-_-_-_-_-_ 37, 600 40,600 70.2 59.6 
Hawaii____._____-2 2 eee 2,700 2,700 63.2 53.5 
Puerto Rico________-_.-_ 2 eee 8,001 11,500 100.9 69.2 

Total._..__..--_- 22-2 ee eee --_e-_-.---.-. 495,171 508, 952 17.7 72.6 

1 Includes Puerto Rico,



Table 8.—Capacity of portland cement plants in the United States,! by processes 

Capacity, Dec. 31 . Percent of Percent of total 
_———— capacity utilized finished cement 

Process Thousand 376-pound barrels Percent of total produced 

1965 1966 1967 1965 1966 1967 1965 1966 1967 1965 1966 1967 

Wet_.-....---------- =e eee = 291, 276 301, 658 313,735 60.4 60.9 61.6 77.0 76.7 71.6 60.4 60.1 60.8 
Dry... .-.-.-.-.---.-.-.-------------- 191,168 193,513 195,217 39.6 39.1 38.4 77.0 719.2 74.1 39.6 39.9 39.2 

~~ Total.......------.-2-.----- ee 482,439 495,171 508 , 952 100.0 100.0 100.0 77.0 V7.7 72.6 100.0 100.0 100.0 

1 Includes Puerto Rico. 

| g 
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Table 9.—Portland cement clinker produced and in stock at mills in the United States,! 
by process 

Number of Thousand 376-pound barrels 
plants 2 > 

Clinker Production Stocks on Dec. 31— 

1966 1967 1966 1967 1966 1967 | 

Wet. ___.______---_----_---.---.-. 114 116 231,375 230,906 9,515 10,899 
Dry___.--.-.------_-------------- 70 72 158 , 227 147,670 10,775 11,916 

Total._.._.._-..-------.-.-. 184 188 389,602 378,576 20,290 22,815 

1 Includes Puerto Rico. 
2Two plants received clinker from other sources (1966); three plants (1967). 

| Table 10.—Production and percentage of total output of portland cement in the United 
States,! by raw materials used | 

(Quantities in thousand 376-pound barrels) | 

Cement rock and Limestone and Blast-furnace . 
Year pure limestone clay or shale 2 3 slag and limestone 

Quantity Percent Quantity Percent Quantity Percent 

19638_____.______.____-._.-.-__--___..-_-.-- 85,741 24.3 251,068 71.2 15, 734 4.5 
1964________________-_______-_-_-_-_---_. 85,884 23.3 260,376 70.6 22,373 6.1 
1965_______________-_-___-_--__-__---.-_- 84,360 22.7 266,148 71.7 20,914 5.6 
1966___-______-____-___-__-__--.__---_---_- 86,095 22.4 277,597 72.2 20,940 5.4 
1967______.__________-_-__-____--_---_-_._- 68,810 18.6 281,704 76.3 18,885 5.1 

1 Includes Puerto Rico. 
2 Includes output of plants using marl and clay; 1 plant.in 1963; 1 plant using marl only in 1963; 2 plants 

in 1964, 1965, 1966, and 1967. 
wee te output of plants using oystershell and clay; 11 plants in 1963, 1965, 1966, and 1967; 12 plants in 

Table 11.—Raw materials used in producing portland cement in the United States ! 

(Thousand short tons) 

Raw materials 1965 1966 1967 

Cement rock_________-____-_-_-_-----_------_----+---+--- +--+ - 19,879 21,072 21,544 
Limestone (including oystershell)___..._..-...--------------------- 81,948 84,068 80,013 
Marl______________------_-----------_-------------------------- 611 762 716 
Clay and shale 2.________._-._._____---_-_----------------------- 11,397 11,545 11,574 
Blast-furnace slag. _....--_-.----------------------+--------+------ 935 1,132 1,058 
Gypsum__...____-__--.-------------.----------------------+------ 3,274 3,280 3,264 
Sand and sandstone (including silica and quartz)___.__.-__---------- 1,834 1,920 1,467 
Tron materials 3________-.___.-_._-.-_----.---------------------- 755 714 658 
Miscellaneous 4._____..______.-___._--_-------------------------- 125 288 225 

Total___________.__-______ ~~ -__-_ ee ------------- «120, 753 124, 781 120,519 

1 Includes Puerto Rico. 
2 Includes fuller’s earth, diaspore, and kaolin. 
3 Includes iron ore, pyrite cinders and ore, and mill scale. 
4 Includes fluorspar, pumicite, calcium chloride, soda ash, borax, staurolite, fly ash, diatomite, air-entraining 

compounds, and grinding aids.
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Table 12.—Average mill value in bulk, of cement in the United States ! 

(Per barrel) 

Natural 
Portland slag, and Prepared All classes 

Year cement 2 hydraulic- masonry of cement 5 
. lime cement 3 4 

cements 2 | 

1963____.._--------------------------------- $3.20 $3.99 $2.84 $3.23 
1964_______ eee eee eee 3.19 3.73 2.83 3.22 
1965_______.-.--------------- eee 3.15 3.68 2.84 3.18 
1966______._.----~----------- ee 3.12 3.74 2.83 3.15 
1967______-.---.-_------ eee 3.14 3.87 — 2.86 3.17 

1 Ineludes Puerto Rico. 
2 376-pound barrels. . . 
3 Includes masonry cements made at portland, natural, and slag cement plants. 
4 280-pound barrels. 
5 Includes masonry cement converted to 376-pound barrels. 

Table 13.—Finished portland cement produced and fuel consumed by the portland-cement 
industry in the United States,! by processes 

Finished cement produced Fuel consumed 

Year and process Thousand Coal Oil Natural gas 
Plants 376-pound Percent (thousand (thousand (thousand 

barrels of total short tons) 42-gallon cubic feet) 
| . barrels) 

1966: | 
Wet... _---_-.-----_.-.-.-. 114 231,279 60.1 5,350 3,408 141,381,957 
Dry_..------s-----_---_-- 70 153,353 39.9 3,986 503 62 , 423, 036 

Total..........-_------- 184 384, 632 100.0 29,336 3,911 203 , 804,993 

1967: | 
Wet_..-.-.-.-.-.----.---. 117 223,327 60.5 5,258 4,365 188 , 923,356 
Dry... .---------_-------- 71 146,072 39.5 3, 838 591 56,794,140 

Total_.-...-.-.-..-.-.-. 188 369 , 399 100.0 39,096 4,956 195,717,496 

1 Includes Puerto Rico. 
2 Comprises 186,632 tons of anthracite and 9,149,002 tons of bituminous coal. 
3’ Comprises 238,809 tons of anthracite and 8,857,445 tons of bituminous coal.
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Table 14.—Portland cement produced in the United States,! by kinds of fuel 
A ee 

Finished cement produced Fuel consumed 

, Year and fuel Thousand Percent Coal Oil Natural gas 
Plants 376-pound of total (thousand (thousand (thousand 

barrels short tons) 42-gallon cubic feet) 
barrels) 

a 
1966: 

Coal._._----- eee 5D 2 128, 054 33.3 (6,265 _ol eee Le Oil__. 2 ee 8 215, 783 4.1 LLL lll. 2,722 0 LLL ieee Natural gas__.-______._.._.__. 48 278,493 20.4 -.---eee LLL. 94,972,992 Coal and oil_______.-.--..-.____ 19 43,326 11.3 1,721 677 woe Lene Coal and natural gas_..________. 24 46,486 12.1 1,113 ____L_ee 32,244,987 Oil and natural gas_____._.___._ 22 54, 746 14.2 ___Lllle 462 59, 505, 538 Coal, oil, and natural gas_______ 9 17, 744 4.6 237 50 17,081, 476 
SO 

Total_.-___._---.-_-_.___-. 184 384, 632 100.0 39,336 3,911 . 203,804,993 
SSS SS 

1967: ; . 
Coal___..2-2 2 eee eee____. 68 2 126,255 34.2 6,168 __----ee LL 
Oil_ 2-2-2 ee 7 215,531 4.2 _L__il ee 8,406 _L.___L_L eee Natural gas__.-_._._.-__._.-... 45 273,530 19.9 __L---eee Lele. 89,704,241 - Coaland oil________-..______. 18 37,428 10.1 1,628 + ¢: 
Coal and natural gas_._.-.______° 25 AT, 735 12.9 1,187  ____Lu_e 33, 391, 828 Oil and natural gas_______.__.__ 22 55,091 15.0 ________ 554. 57,558, 770 Coal, oil, and natural gas_______ 8 13, 829 3.7 113 32 15,062,657 eee 
Total... 2... 188 369, 399 100.0 49,096 4,956 195,717,496 
eS 

1 Includes Puerto Rico. . 
? Average consumption of fuel per barrel of cement produced as follows: 1966—coal, 97.8 pounds; oil, 0.1725 barrel; natural gas, 1,210 cubic feet; 1967—coal, 97.7 pounds; oil, 0.2193 barrel; natural gas, 1,220-cubic feet. . 3 Comprises 186,632 tons of anthracite and 9,149,002 tons of bituminous coal. 
4 Comprises 238,809 tons of anthracite and 8,857,441 tons of bituminous coal. 

Table 15.—Electric energy used at portland cement plants in the United States,! 
| by processes 

. Electric energy used Average 
eee electric 

Generated at - Finished energy 
portland cement Purchased Total cement used per 

plants produced barrel 
Year and process _ OT OO > OC ——— (thousand of 

376-pound cement 
Active. Million Active Million Million barrels) produced 
plants kilowatt- plants kilowatt- kilowatt- Percent (kilo- 

hours hours hours watt- 
hours) 

eee 

1966: 
Wet_._-.--- eee. 5 687 111 4,974 5,661 58.8 231,279 24.5 
Dry_...-_-2--- 19 951 70 3,014 3,966 41.2 153, 353 25.9 

Total..__-...___._.__.. 34 1,638 181 7,988 9,627 100.0 384, 632 25.0 
Percent of total electric 

energy used_______.. ___ 17.0 _____ 83.0 100.0 ~~. LLL leeeee LLL Lee 

1967: 
Wet__.---_--- eee. 18 344 113 5,038 5 , 382 58.8 224,752 23.9 
Dry...--------..---_-_ 16 872 72 2,902 3,774 41.2 144,647 26.1 

Total.___..-_-.._____.. 81 1,216 185 7,940 9,156 100.0 369 , 399 24.8 
Percent of total electric 

energy used____.____  __. 13.3 _____ 86.7 100.0 -L-ueee Leelee LLL 
See 

1 Includes Puerto Rico.
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Table 16.—Shipments of portland cement from mills in the United States,! in bulk and in 
: containers by types of carriers 
re 

. In bulk In paper bags ? Total shipments 

Year and type of carrier. Thousand Thousand . Thousand 
376-pound Percent 376-pound Percent 376-pound Percent 

barrels barrels barrels 
a 

| 1966: 
Truck._______..--.-.-...___-_.-_ 282,159 68.5 33, 008 79.0 265, 167 69.7 
Railroad___...-.-.-.-_---------- 100,508 29.7 | 8,292 19.8 108 , 800 28 .6 
Boat_._.-_-.--------~-.---------- 6, 033 1.8 515 1.2 6,548 1.7 
Used at the plant__..__._.__-___-- 173) ee 6 _u-LLe 179) __LL 

Total. _____-_-_--_--.__-____.-. 338,873 100.0 41,821 100.0 380, 694 100.0 
Pereent of total.._....._.____-- 89.0 ____L-_ 11.0 —-___.-. 100.0 _____-- 

1967: ; 
Truek__._-.-.__-_._-_.-----_---. 233,651 69.3 29 , 092 78.8 262, 743 70.3 
Railroad._.__....-.-.-...---.-.-. 96,350 28.6 7,264 19.7 103, 614 27.7 
Boat..__._..-------------------- 7,012 2.1 572 1.5 7,584 2.0 
Used at the plant....__-__-------- T1 .------ 5 _L--u-e 76 -_-.--- 

Total__..._..________...-.-_-. 337,084 100.0 36,933 100.0 374,017 106.0 
Percent of total__.___-.._-_---- 90.1 ____-_-_ 9.9 ____.-- 100.0 __.__ 

1 Includes Puerto Rico. 
2 Cloth bags and other containers included with paper bags to avoid disclosing individual company con- 

fidential data. °
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Table 17.—Destination of shipments of all. types of finished portland and high-early- 
strength cement from mills in the United States, by States 

(Thousand 376-pound barrels) 
eee 

Finished portland High-early-strength 
Destination : re 

1966 1967 1966 1967 
eee 

Alabama. _--..-_-_-..------ eee 5,640 5,631 78 81 
Alaska lLooo-.eeeeeeneeeee WwW WwW WwW WwW 
Arizona. __-._-___. ~~ eee 3,630 3,579 WwW ‘W 
Arkansas. ____-__._.._-. --_ eee 4,903 4,436 42 ' 31 
Northern California_.__.-._.-...-.-.-.2-_---_---------. 17,912 16,490 46 23 
Southern California.__..-_.._.-.-..---.-2---------------. 24,414 21,700 194 146 
Colorado. __.._._..--------------------------- eee 4,837 4,591 24 37 
Connecticut !___.-. 2 eee ee. 4,322 3,701 372 299 
Delaware 1_.___________ eee 1,136 1,126 31 59 
District of Columbia 1_._____~___-- eee 1,559 1,295 31 27 
Florida_.._--.---------.---------- +2 eee ----. «62: 18,705 14,524 869 887 
Georgia. .._..-_--_--_-__ eee 9,226 9,354 142 202 . 
Hawaii__-__..-...-_..-. 2 eee 1,546 1,841 - 2. eee Lee 
Idaho_____..-___-.--- eee 1,354 1,130 Al 55 
Illinois. ___-.-_-__-_--------------- 2 eee eee.) =: 18, 333 19 , 060 580 578 
Indiana____.__.__ eee eee 9,812 10,699 383 381 

' Iowa__..__----_- 2 eee eee 8,779 9,035 111 84 
Kansas_____-_..-_-_-_-.- 2 +e eee eee 5,129 4,755 84 72 
Kentucky-__..-___ eee eee eee 4,969 5,983 137 126 
Louisiana__...-.-.--.--.....-- ------- eee e---e-----. =: 11, 619 11,773 54 42 
Maine_____. ee eee eee 997 987 42 46 
Maryland__._______-___________ eee 6,885 6,722 377 3836 
Massachusetts 1______.___1.____-_ ___ Lee 5,986 6,063 502 459 
Michigan.__._._.....- 2-2 eee ee-------- =: 16, 900 16,386 879 858 
Minnesota__._-_..__..-_---_-__ eee 8,174 8,366 257 241 
Mississippi___._.._._..-.--.-_----___-_-_-_---_-_-------- 4,708 4,224 17 14 
Missouri.__.-.-_..-.._-.-.-_---_- ee eee eee eee 9,230 9,355 276 200 
Montana.___._.--- 2 eee eee eee 1,412 1,092 7 13 
Nebraska________.....-_-- 2 eee eee eee 4,959 4,396 154 153 
Nevada____-_-_---__--- eee 1,456 1,164 8 7 
New Hampshire 1____. 2 eee eee 1,011 916 713 59 
New Jersey }.____.__-..-.-__-___-- eee eee 9,828 9,855 514 497 
New Mexico._______-_-_______________-________-_-_u-_-. 2,726 2,351 189 121 
New York__.__.-_.-_-__--__- eee eee---- =: 17, 822 17,544 994 961 
North Carolina !}_______ eee 7,126 7,477 251 276 
North Dakota !_________ eee eee 1,384 934 28 29 
Ohio____._--.----- 22 eee eee eee): 19, 125 18 , 484 532 400 
Oklahoma__.___._._..__-_2_-_- ee eee eee 5,366 5,258 24 38 
Oregon_..__.-_-..-- eee eee 4,280 3,415 117 104 
Eastern Pennsylvania___.__._____.____-________________. 10,260 10,707 517 478 
Western Pennsylvania______.__-._______________1u_-__ Lee 6,521 6,819 272 218 
Rhode Island !______________________ 8 1,169 1,221 103 113 
South Carolina__________. eee 3,801 3,932 54 112 
South Dakota____..______-__- 22. 1,667 1,199 47 54 
Tennessee__.______-_-.-_- eee 6,931 6,770 145 196 
Texas... -.- 2-2 - eee eee ieee. =. 26, 995 26,955 1,642 1,504 
Utah____-_-. eee 2,268 1,891 66 45 
Vermont !______._-____-___-_ ee 597 641 42 48 
Virginia____-_-___. 2 eee. 8,558 8,314 539 346 
Washington_______-___ eee 7,926 7,368 640 631 
West Virginia_______.______~________ ee 2,739 2,305 40 33 
Wisconsin__._____-________-________________ Le 9,410 10,000 333 366 
Wyoming. _..-________ eee 979 985 5 10 

Total United States__..-._..._______.--.--____.._. 372,021 364,299 12,905 12,096 
Other countries____________.____-__ ee ee____-___ = 3. 8, 673 39,718 450 492 

Total shipped from cement plants____._..__.....__. 380,694 374,017 12,955 12,188 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other countries.” 
1 Noncement producer. 
2 Includes shipments from Puerto Riean mills. 
3 Direct shipments by producers to foreign countries, the State of Alaska, and to Puerto Rico, including 

distribution from Puerto Rican mills. 
4 Direct shipments by producers to other countries and the States of Alaska and Arizona.



Table 18.—Cement shipments by types of customers in 1967 

(Quantities in thousand 376-pound barrels) 

Concrete Federal 
Num- Building product Ready-mixed Highway Other State, Miscellaneous 
ber material manu- concrete contractors contractors and other including 

District of dealers facturers Government own use Total 
plants agencies 

in Oe -dOCC—‘ > O > > 
district Per- Quan- Per- Quan- Per- Quan- Per- Quan- Per- Quan- Per- Quan- Per- Quan- . 

cent tity cent tity cent tity cent tity cent tity cent tity cent tity 

nn 
; 

New York, Maine____---------------- 138 7.4 2,140 10.8 3,104 59.8 17,2389 4.7 1,352 3.5 994 0.1 27 18.7 8,960 28,816 

Eastern Pennsylvania__.-.------------ 17 10.6 3,128 22.2 6,580 57.1 16,892 7.3 2,164 5 135 2 71. 2.1 626 29,596 
Western Pennsylvania__..-.---------- 5 8.0. 850 13.7 1,449 60.2 6,877 18.3 1,413 3.1 827 _... ---.-.. 1.7 185 10,601 

Maryland, West Virginia. ---..-------- 4 65.0 505 21.4 2,172 62.9 6,395 9.3 939 7 71 1 15 .6 63 10,160 

Ohio_.__._._---_-------------------- 9 5.4 790 16.3 2,405 63.4 9,334 13.3 1,962 5 67 _..-. --..-. 1.1 168 14,726 

Michigan__._.._--------------------- 9 8.1 2,390 14.2 4,226 61.0 18,070 13.3 3,944 3.0 897 __..  __uLee 4 118 29,645 
Indiana, Kentucky, Wisconsin - _--~--.-- 8 5.4 1,141 18.3 2,808 64.4 13,559 12.5 2,685 2.0 415 .6 119 1.8 884 21,061 
Tllinois.....-..---------------------- 4 4.9 444 9.0 819 74.1 6,717 10.5 951 1.5 1385) ___- 2 LLL 1 9, 069 

Tennessee_____-.-_---------------+---- 6 6.5 528 20.0 1,610 62.8 5,065 6.4 517 3=—3.8 264 wl 9 9 69 8,062 

Virginia, North Carolina, South 
Carolina... oe. ene eee 6 7.8 1,000 16.2 2,080 57.2 7,346 18.7 1,762 2.5 315 1.5 194 1.1 138 12,835 Q 

Georgia, Florida_.__.---------------- 6 15.2 1,760 17.2 1,989 51.5 5,976 8.7 1,011 5.4 629 8 94 1.2 1384 11,593 B 
Alabama_-______-____---------------- 8 5.7 879 15.5 2,380 56.2 8,631 18.7 2,875 2.5 380) 3=1.1 177 8 42 15,364 

Louisiana, Mississippi_.----.---------- 6 4.9 453 11.9 1,087 52.6 4,817 11.3 1,036 15.3 1,399 1 5 3.9 361 9,158 B 

Minnesota, South Dakota, Nebraska__-. _ 4 10.0 655 9.2 604 51.5 8,864 25.8 1,688 2.3 151 .2 10 1.0 63 6,535 eH 
Towa__....-------------------------- 5 6.4 880 15.7 2,147 62.2 8,582 11.6 1,598 3.9 533 1 20 1 7 18,712 
Missouri____.----------------------- 8 3.9 592 8.1 1,211 68.9 10,858 13.38 2,004 4.4 659 .2 35 1.2 185 15,044 

Kansas____..-.---------------------- 6 6.8 601 10.5 927 56.1 4,953 13.0 1,153 5.4 477 .2 17 «8.0 705 8, 833 

Oklahoma, Arkansas__.___..-.-------- 5 9.4 1,133 6.3 752 56.8 6,765 18.5 2,224 8.2 988 1 5 1.2 147 «12,014 
Texas______.___----_.--------------- 19 6.6 2,105 8.6 2,741 52.7 16,8386 9.6 3,084 6.9 2,203 1.6 512 14.0 4,463 31,944 
Wyoming, Montana, Idaho_-_.._-.----- 4 72.3 247 9.0 801 52.9 1,777 6.2 208 19.0 636 1 3 56.5 184 3,356 
Colorado, Arizona, Utah, New Mexico-_- 7 7.9 855 9.6 1,050 64.0 6,972 9.8 1,007 5.9 639 .6 65 2.7 297 =10,885 
Washington_____.._.....------------- T 4.6 257 10.8 604 70.1 3,937 8.9 498 4.3 244 .6 35 0 39 5,614 
Oregon, Nevada_____..-_-.----------- 4 4.8 169 8.7 307 72.5 2,550 3.6 128 10.2 357 1 2 1 5 3,518 
Northern California. ...-.------------ 6 6.7 1,188 9.0 1,601 66.6 11,877 5.6 990 11.2 1,994 2 47 7 125 17,822 
Southern California_.__...------------ 8 8.5 2,068 12.3 2,982 61.4 14,857 7.2 1,788 7.9 1,912 1.8 446 9 214 24,212 
Hawaii___.__..-.--.------.---------- 2 8.8 116 9.2 128 738.4 1,024 1.4 20 4.2 59 8.4 AT 1 1 1,395 
Puerto Rico. ____-_.----------------- 2 55.1 4,655 4.9 A417 28.8 2,480 5 Al 38 23 LW. 4 10.4 877 = 88, 447 

nee ee enn ge TE Sn Nn Kee 

Total__.....---.----.--------- 188 8.4 381,524 18.0 48,481 59.5 222,650 10.4 38,937 4.5 16,903 .6 1,961 3.6 18,561 374,017 

eS 

co 
Co
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Table 19.—U.S. exports of hydraulic cement by countries 

(Thousand 376-pound barrels and thousand dollars) 
eee 

1965 1966 1967 
Destination ——_ o_O > 

Quantity Value Quantity Value Quantity Value 
eee 

Australia... 222 4 $40 q $30 9 $73 Bahamas___.__._-_-__-________ Al 200 - 33 166 A5 233 Bolivia__._2.22 22 ae 2 15 4 39 4 34 
Canada____.-_- =e. 281 1,916 495 2,130 349 1,426 Chile______-2 ee 3 57 7 53 2 28 Dominican Republic_____.__________._______ 1 10 1 9 6 25 
France. _____-_-__-- eee 1 9 5 20 5 21 

' French West Indies___________-_____________. 76 155 160 — 347 210 509 
Germany, West____________________.___.___- 2 44 3 28 _ it 31 
Indonesia___..___-- 2. 2 17 (1) 4 6 60 
Tran_____ eee. 5 AT 14 108 5 40 
Italy__-__. 2-2 eee 3 26 2 24 3 23 
Jamaica______.-_- 2 ee 2 10 3 41 5 28 
Japan_____ ee 12 126 6 127 8 155 
Leeward and Windward Islands_____________. 35 103 64 180 104 273 
Liberia_.___.._.- 2-8. 103 403 34 128 5 22 
Mexico._.___._- 95 436 120 504 37 260 
Netherlands______________________________. 2 22 4 18 1 8. 
Netherlands Antilles__._______._____________ (1) 2 4 9 29 75 
Nicaragua______________.____ ee 7 33 3 14 3 17 
Nigeria__.._.-._-.--- ee. 1 11 6 25 67 463 
Norway.___----_-_-____________. ee 2 21 3 13 4 16 
Pakistan. __._--_--_ ee 4 14 1 6 1 5 
Panama_______-_____________ 8 - 2 21 2 27 3 20 
Peru____.- 2 eee 9 93 10 70 15 103 
Philippines. _.______-____.___ i. 5 54 8 88 8 52 
Spain_____ 2. ee ee 2 29 8 114 qT A9 
Sweden_____._________._ 2 24 3 14 1 16 
Taiwan______________________ 2 22 3 38 2 26 . 
Trinidad and Tobago_______________________ (4) 7 1 3 4 83 
United Kingdom. ___________________=_____. 1 17 3 19 2 8 
Venezuela________________________ 2 20 3 21 2 13 
Viet-Nam, South__________________________. 2 14 3 17 2 10 
Western Africa, n.e.c..--- eee 9 39 3 28 
Other______--__-_ ee. 37 270 37 363 22 219 

Total_____-___ ee 748 — 4,288 1,069 4,836 980 4,452 

LC LC LL EC A eer el i sae nnnaneenscttereeenesreanesnneennsane 

1 Less than }4 unit. 

Table 20.—U.S. imports for consumption of cement 

(Thousand 376-pound barrels and thousand dollars) 
eee 

Roman, portland, Hydraulic White nonstaining 
and other cement portland cement Total 

Year hydraulic cement clinker 

Quantity Value Quantity Value Quantity Value Quantity Value 
SSS 

1965____.__..----_-. 4,838 $11,307 378 $962 289 $1,254 5,505 $13 , 523 
1966_________.__.._ 6,211 15,003 648 1,847 207 996 7,066 17 , 846 1967____.__..___._. 5,569 13 , 002 157 813 187 883 5,913 14,698 

eee
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Table 21.—U.S. imports for consumption of hydraulic cement in 1967, by countries and 

customs districts 

(Thousand 376-pound barrels and thousand dollars) 

a 

Quantity Value Quantity Value 

Country: Customs district—Continued: 

Bahamas.__.._------------ 2,459 $5,951 Houston__.____.___------- 1 $6 

Belgium-Luxembourg.- - - --- 93 419 Juneau____.__-_--_._----- 28 163 

Canada______-.---------- 1,699 4,126 Laredo_.__....----.------ 6 31 

Colombia____._---.------- 457 998 Los Angeles._..._.-------- 11 5 

Denmark.__.__------------ TA 293 Miami. .______.---------- 913 2,202 

France_______-.---------- 44 300 | Milwaukee. __.__.-..----- () @) 

Germany, West. ---------- 14 131 New Orleans---_----------- 3 13 

Japan._____-------------- 53 219 New York City__--.------ 540 1,205 

Mexico_--..-------------- 6 31 Norfolk_.__-------------- 499 1,210 

Norway __---------------- 878 1,586 Ogdensburg.--.---------- 31 117 

Sweden_._____----------- 37 62 Pembina_.____..--------- 130 505 

United Kingdom. ---_----- 57 406 Philadelphia.____..------- 30 258 

Venezuela______..-------- 26 58 Portland, Maine_.._.------ 6 26 

Yugoslavia__..----------- 16 118 Portland, Oregon._.-- ---- 2 13 

—_—__—__—_-—— St. Albans______..----+---- 5 19 

Total___._.__-_---------- 5,918 14 , 698 San Francisco......------- (@) 3 
——— San Juan________.-------- 605 1,484 

Customs district: Savannah-_-___.--.------- 6 40 

Boston____.-_------------ Q) (4) Seattle___.....-.--------- 83 227 

Bridgeport......-.-------- 377 625 Tampa__._..--..--------- 1,126 2,790 

Buffalo___._._..-._-------- 1,895 3,008 —— 

Chicago.___.....--------- 92 603 Total.-__...-.--------. 5,918 14,698 

Duluth__._._._..---------- (4) (*) 
Great Falls__...-.-------- 21 18 
Honolulu._.....---------- 3 22 

1 Less than 14 unit.
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Table 22.—World production of hydraulic cement, by countries ! 

(Thousand 376-pound barrels) . 

Country 1963 . 1964 1965 1966 1967 P 

North America: 
Canada (sold or used by pro- 

ducers)._.-...____---_- -_--_- 37,314 42,075 44 ,432 t 47,827 41,981 
Costa Rica_.-__-_--_-_- eee ee LLL eee 193 698 674 651 
Cuba e__ ee 4,761 4,726 4,697 4,691 5,254 
Dominican Republic_____._____ 1,343 1,747 1,243 1,618 1,818 
El Salvador ?__________-______ 457 528 A75 r 833 838 
Guatemala____________ ie 921 1,091 ™ 1,378 1,184 1,313 
Haiti...--. eee 293 - 328 246 223 235 
Honduras__._~_________-- --_- 352 - 428 551 616 | 651 
Jamaica... 2 eee ™1,161 1,624 r 1,823 ¥ 2,052 1,964 
Mexico__-- 22 eee 22,058 25,904 r 25,236 tr 28,771 e 36,693 
Nicaragua____-__-____.-_____- 317 358 387 r 493 563 
Panama___________-____- 833 733 973 879 880 

. Trinidad. .___2---_ eee 950 — 1,082 r1,114 1,243 1,114 . 
United States (including Puerto . 
Rico)... eee 368 , 406 385 ,386 388 , 847 r 401,771 385 , 848 

South America: . 
Argentina.___________.--_-__- 14,863 16,951 19 ,378 20,475 20 , 827 
Bolivia...22222----2 ee | F 364 375 352 352 364 
Brazil__...----2 eee 30,395 r 32,975 32,700 35,450 37,554 

.. Chile--2- 22 6,837 7,429 6 , 966 7,998 | 7,054 
_ Colombia___...22-.2-- 22 eee 10,759 11,562 12 ,210 “13,063 12,407 
Eeuador____..--. 22 -- ee 1,513 1,689 1,906 : 2,568 e 2,520 
‘Paraguay__-__-_____-____-_--_- 106 135 170 '152 82 
Peru_.___.~ 22 ee 4,421 4,767 r 5,963 r 6,268 6,110 
Uruguay_________.-__._-__--- 1,994 2,415 2,527 2,803 2,468 
Venezuela_________--__-__-_ ee 9,264 10 , 847 12,383 - 12,395 13,181 

Europe: , - 
— Albania__ 222 762 745 879 e 792 e 760 
Austria... ee 19,419 22,099 23,711 _ 26,391 26 , 666 
Belgium..______-_--- ee 27,610 34,277 34,623 33 , 984 34,124 
Bulgaria__.__-._--. 2-2 12,929 15,434 15,720 16,746 19,689 
Czechoslovakia_____._____---_- 30,360 32,207 33 497 ¥ 35,942 e 36,400 
Denmark. .__.__...2-2 22 eee 8,918 11,129 r 11,700 r 12,300 12 ,900 
Finland__..-.-.-----_-__---- ee 8,373 9,217 ©10,378 9,129 8,877 
France__.__._...-_--_-_-_-_- ee 106 , 325 126 , 278 131,133 ¥ 136,638 144,237 
Germany: 

East__.____-_.- 2-4 - 2 _- 32,002 33,814 - 35,690 r 37,818 42,146 
West_._.__--_--- 2 eee 171,308 197,195 200 ,132 203,685 184, 737 

Greece_______-__-- Le 13,450 15,667 18,833 21,038 20 ,228 . 
Hungary______---___-_______- 10,542 13 ,233 13 ,972 15,250 15,573 
Iceland________-_-____-___--___ 575 633 668 674 680 
Treland._.__._.---_ ~~ ___e 4,697 5,705 6,168 t 6,526 7,611 
Italy_.-.___- 22 eee 129 ,509 133,918 121,341 131,185 154,041 
Luxembourg____._____-__-=___- 1,190 1,202 1,302 1,243 1,073 
Netherlands. .___.___-_-_-______ 12 ,202 16,845 17,432 18,546 19 ,636 
Norway__.___-_-__-_-------_- 8,431 9,035 9,399 r 10,712 12,114 
Poland__.__.__-_-.___._.---__- 44,995 51,368 56,129 58,873 65,305 © 
Portugal. 22-2 eee 8,402 9,510 9,850 ™ 10,085 10 , 765 
Rumania_______.__-_.__--___- 25,617 27 , 862 31,697 34,511 37,162 
Spain (includes Canary Islands) - 45,429 49 838 r 54,054 69 , 228 76,803 
Sweden___...__--____- Lu ee 19 ,343 21,260 tT 22,134 21,641 22 ,498 
Switzerland_._________.-___-_- 20 ,996 25,341. 23 , 682 25,365 24,485 
U.S.S.R____- 22 357 , 767 380 , 728 A24 , 433 469 ,017 A497 ,208 
United Kingdom-_____________- 82 ,488 99 ,477 r 100,796 r 98,210 103 , 059 
Yugoslavia_.__._-_-___.-______e 16,693 17,819 18,188 18,950 19,425 

Africa: 
Algeria... -- 2 ee 5,183 4,603 4,333 3, 864 3,928 
Angola_____.___-.---_ 2 ee 1,137 1,255 1,437 1,548 1,636 
Cape Verde Islands____________ 64 70 e 70 (*) NA 
Congo, (Kinshasa)._.._.._____- 1,442 1,319 1,454 e 1,548 e 1,524 
Ethiopia______.-----_ 2 eee 199 258 563 e 586 880 
Ivory Coast... -- 2-2 eee eee eee eee eee eee eee 627 1,501 
Kenya_______.--- ee 2,017 2,474 2,838 2,838 2,809 
Malagasy Republic..._._______ 240 258 229 270 352 
Malawi________-_____________ 147 182 182 258 e 258 
Moroceo___.__--- 2 4,450 5,435 4,632 5,025 5,095 
Mozambique.._.____.___._.__- 979 1,067 1,290 r1,319 1,431 
Niger... ____._--._--_-__---__- NA NA NA 88 129 
Nigeria__._._-_-_-_-__ 2 2 eee 3,084 3,887 5,764 5,875 4,597 
Rhodesia, Southern ¢____-_______ 1,466 1,466 1,466 1,466 e 1,466 
Senegal__.___-_._-_-________-___ 1,114 1,202 1,061 1,137 1,026 
South Africa, Republic of.__..__ 16,910 20,258 22,761 23 ,359 22 ,339 
Sudan._________-___- ee 680 534 469 586 528 
Tanzania______.-__ ee eee eee eee eee eee eee eee r 281 874 
Tunisia___________________ Le 2,117 2,668 2 , 662 2,803 2,767 
Uganda. ____________________- 322 428 768 709 815 
United Arab Republic_._______- 14,711 14,781 14,201 ™ 15,415 16,042 
Zambia____...--__..--_------ 680 885 1,296 e 1,290 1,431
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Table 22.—World production of hydraulic cement, by countries !——Continued 
(Thousand 376-pound barrels) 
a 

Country 1963 1964 1965 1966 1967 P 
a 

Asia: 
Afghanistan 3___________.----- 604 133 997 1,026 1,026 
Burma______--.---.-----.---- 727 768 r 792 827 762 
Cambodia_______-___--------.  -_------- 59 293 346 e 352 
Ceylon_______._-______.------ 440 440 504 487 1,126 
China, mainland ¢.______.__--_- 58 ,633 61,565 64,496 64,496 46,900 
Cyprus._._.____.-._...-_------ 563 410 575 580 1,096 
Hong Kong______________----- 1,272 1,261 1,413 1,448 1,261 
India_____._-___.-___-_____--- 54,851 56,815 62 022 64,801 63 , 600 
Indonesia________._______--- 1,935 2,574 e 2,140 r 1,982 1,760 
Iran ©3_____________-_____--- 4,368 4,368 4,601 8,171 8,174 
Iraq___-._.------------------ 5,517 6,403 7,534 7,869 e 9,381 
Israel_.____-__-___- ee eee 5,992 6,438 7,388 6,848 4,720 
Japan_._._____-_.------------- 175,594 193 ,377 191,665 224,359 252,081 
Jordan_____..-_-_-.----------- 1,671 1,806 1,788 2,199 1,760 
Korea: 

North_._-.___..--.------- 14,834 15,303 14,072 14,658 € 15,200 
. South... ---------- 4,562 qT, 282 9,463 11,023 14,306 
Lebanon__....__....-.-------- 5,254 5,166 5, 687 6,426 5,957 
Malaysia___________..._------ 2,123 2,782 4,333 e 4,984 ¢ 4,896 
Pakistan__..-.__-______---_---- 8,783 9,065 10 ,009 11,058 11,961 
Philippines_..._._._______---- 5,576 7,042 8,965 r 9,458 12 ,383 
Ryukyu Islands.__._.-__._--..  ---------  ----------- 598 751 879 
Saudi Arabia_____________---- 1,149 1,519 1,483 1,466 2,076 
Singapore._______.___-_.----- 1,137 e1,173 1,190 2,275 2,762 
Syrian Arab Republic_____-.--- 4,016 3,723 3,952 3,618 4,034 
Taiwan_____________-___------ 13,169 13 ,808 14,330 18,247 20 , 445 
Thailand________.______-_-_-- 5,840 6,215 7,323 8,695 10,185 
Turkey___.-.._-._----__------ 15,819 17,238 19,513 22,662 24,913 
Viet-Nam: 

North_......------------- 2,879 3,805 4,397 e 4,397 e 4,398 

South____---- 2. eee eee ee ---- 440 1,143 792 e€ 1,032 

Oceania: 
Australia_.._._-.._-__.-.------- 18 ,288 21,260 22 , 292 21,542 22,380 
Fiji Islands____.._..-____------ NA 182 235 240 276 
New Zealand_______.__--_---- 4,233 4,620 4,937 5,148 4,773 

Total 4._________________..-. * 2,216,735 *'2,487,754 +'2,541,802 '2,722,561 2,813,355 

ce 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Sales. 
% Year ended March 20 of year following that stated. 
4 Total is of listed figures only, no undisclosed data included.
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Chromi omium 

By John L. Morning’ 

The year was marked by the United and 1967 and contracted for 666,000 tons 
States implementing the United Nations for future delivery. | 

Security Council’s resolution imposing Chromium alloy production returned to 
mandatory sanctions against Southern normal in the first quarter with the settle- 
Rhodesia prohibiting importation of ment of labor problems of the major pro- 
chromite. Owing to uncertainty of supply ducer. Despite reduced demand for 
of metallurgical-grade chromite, the chromium alloys, domestic production 
domestic chromium industry turned to continued at a high level allowing pro- 
government stockpile offerings late in 1966 | ducer’s stock to increase. 

Table 1.—Salient chromite statistics . 

. (Thousand short tons) 

1963 1964 1965 1966. 1967 

United States: . , . 
Exports... _._...__-_---.------------- 10 6 7 19. 3 
Reexports.. --__---_----------------- 64 32 95 173—COt 157 
Imports for consumption._____.-------- 1,391 1,428 1,518 1,864 1,240 
Consumption____. .__----...----.---- 1,187 1,451 1,584 1,461 1,355 
Stocks Dec. 31: Consumer_._...____.--. 1,583 1,287 1,111 1,306 1,197 

World: Production__________...__-__.-__-.-. 4,814 4,632 5,348 4,974 5,111 

Legislation and Government Programs.— surplus. was grouped together with the 
Barter contracts for high-and low-carbon DPA surplus for disposal at the rate of 
ferrochromium, negotiated in fiscal year 200,000 tons per year. 
1964, were extended to 1968 for comple- Actual delivery of metallurgical-grade 
tion. Contracts called for delivery of ferro- chromite to industry under these programs 
chromium produced from Turkish ore to was 66,237 tons in 1966 and 62,890 tons 
the Government stockpile with payment in 1967. | 
for the chromite made in surplus wheat Under Public. Law 89-247, a long- 
delivered to a third country. Of the 15,000 range plan authorized GSA to dispose of 
tons of ferrochromium on order, 3,500 659,100 tons of chemical-grade chrom‘te. 

tons were delivered in 1966 and 10,500 No interest was shown by industry im this 
tons in 1967. material, either in 1966 or 1967. 

_ Early in 1966, General Services Admin- Implementing the United Nations 
istration (GSA) sold by competitive bid Security Council’s resolution of December 

84,287 tons of surplus metallurgical-grade 16, 1966, which imposed mandatory sanc- 
chromite held in the Defense Production tions against Southern Rhodesia, the 
Act (DPA) inventory. President signed Executive Order No. 

On May 11, 1966, the President signed 11322 on January 5, 1967, prohibiting 
a bill (Public Law 89-415) authorizing a importation of chromite along with 11 

long-range disposal plan for 1.9 million other commodities. 
tons of metallurgical-grade chromite from — 

the national and supplemental stockpiles 1 Commodity specialist, Division of Mineral 
that were excess to stockpile needs. This  gtudies. 

299
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Table 2.—U.S. defense materials inventories and objectives 

(Thousand short tons) | 

Inventory by program, Dec. 31, 1967 

Com- 
Defense modity 

Type of material Objective Produc- Credit 
National tion Corpora- Total 
stockpile Adminis- tion and 

tration  supple- 
, . mental 

stockpile . 

Chromite, chemical: Stockpile grade. ___________- 591 559 a 484 1,043 
Chromite, refractory: 

Stockpile grade____.____.__...-._..-_.----. 1,425 1,047 ae 380 1,427 
Nonstockpile grade____.__________-______-. _ LLL. Q) ae _--- (4). 

Chromite, metallurgical: | 
Stockpile grade_________._-_.____-__----__- 2,509 2,216 “() _ 873 2,589 
Nonstockpile grade____-_.._---.----------.  --..--- 767 906 meee 1,673 

Ferrochromium, high-carbon . 
Stockpile grade___-__....---._-------------- 65 125 ---- 274 399 
Nonstockpile grade_____._________----2-- ee LL (4) ae ae (4) 

Ferrochromium, low-carbon: 
Stockpile grade________._...--_-_-_-_-__---__- 80 108 -ooe. 191 299 
Nonstockpile grade__________.____.-------.  _---_- 20 ---- a 20 

Ferrochromium-silicon: 
Stockpile grade____._._-_____...-.________-_- 58 25 aoe 31 56 
Nonstockpile grade_______---_-------_----.  __-.-- Q) a 2 3 

Chromium metal, electrolytic: Stockpile grade_.___ 3 1 ---- 3 4 
Chromium metal, aluminothermic: Stockpile grade_ 3 naa eee a 4 4 

1 Less than 14 unit. | 

DOMESTIC PRODUCTION 

Although the United States does not bearing’ refractories, and chromium 

produce chromite ore, about 25 percent chemicals. 
of the world’s supply was consumed in The principal producers of chromium 
producing chromium alloys, chromium- products were as follows: 

| Company Plani 

| Metallurgical industry: 
Airco Alloys Division, Air Reduction Co. Inc. (Formerly Calvert City, Ky. 

Pittsburgh Metallurgical Corp.). Niagara Falls, N.Y. 
| Charleston, S.C. 

Chromium Mining and Smelting Corp_____-_.......--. Woodstock, Tenn. 
Foote Mineral Co. (Formerly Vandium Corporation of | Vancoram, Ohio 

America). Graham, W. Va. 
Interlake Steel Corp.______________________________ Beverly, Ohio. 
Ohio Ferro-Alloys Corp________.__..._______._______ Brilliant, Ohio. 

Takoma, Wash. 
Shieldalloy Corp______.___________________________ Newfield, N.J. 
Union Carbide Corp______._______.__.____.___.._._.. Niagara Falls, N.Y. 

Marietta, Ohio 
Alloy, W. Va. 

Refractory industry: 
A. P. Green Refractory Co____._..-.--------------- Mexico, Mo. 
The Babcock & Wilcox Co____..._----------------. Augusta, Ga. 
Basic, Ine_________________._____-___--____-....._.. Maple Grove, Ohio. 
Corhart Refractories Co____________________________ Buckhannon, W. Va. 

; Louisville, Ky. 
E. J. Lavino & Co_________________.____.._.._.._.. Newark, Calif. 

Plymouth Meeting, Pa. 
General Refractories Co______________..._._...._... Baltimore, Md. 

Gary, Ind. 
Lehi, Utah.
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Company Plant 

H. K. Porter Co., Inc_______._____.___._._......_. Pascagoula, Miss. 
Harbison-Walker Refractories Co. (Division of Dresser Baltimore, Md. 

Industries, Inc.). Warm Springs, Calif. 
ammond, Ind. 

Kaiser Aluminum & Chemical Corp_____.________--_- Moss Landing, Calif. 
olumbiana, Ohio. 

North American Refractories Co_____.._..__.......... Womelsdorf, Pa. 
Ohio Fire Brick Co__________._._-____1_-.__.___.._. Jackson, Ohio. 

Chemical industry: 
Diamond Shamrock Corp_______.______-_------__-_- Kearny, Nx. 

_ | Painsville, Ohio. 
Imperial Color & Chemical Department, Hercules Glenns Falls, N.Y. 

owder Co. Inc. 
Allied Chemical Corp________.______.______._..._._. Baltimore, Md. 
Pittsburgh Plate Glass Co____.__________.__.______.._. Corpus Christi, Tex. 

Domestic chromium alloy production of a 25,000-kilowatt furnace by Union 

returned to normal in the first quarter Carbide Corp. at its Alloy, W. Va., plant. 
with the termination of labor problems The new furnace was of the rotating 
at various ferrochromium producing plants — pearth type with an estimated annual 
of Union Carbide Corp. Work stoppages of capacity of 26.400 t d dj t 
5 to 7% months in 1966 and early 1967 PAaeny ? ons Cepending on type 
reduced output of alloy production, al- of alloy produced. ae . ; 
though supervisory personnel continued to. Airco Alloys Division, Air Reduction 
keep the plants operating. Co. Inc., planned to install a new furnace 

Domestic chromium alloy production at its Charleston, 8. C. plant. The furnace 
capacity was increased with the startup was scheduled for completion in 1968. 

| CONSUMPTION AND USES 

More than 60 percent of the chromite metal. An additional 13,000 tons of chro- 
consumption was in the metallurgical in- mite containing 6,000 tons of chromium 
dustry with the balance consumed in the was added directly to steel. Of the total 
refractory and chemical industries. The | consumed in making chromium ferroalloys 
major metallurgical use of chromite was and metal, 818,000 tons (averaging 50.3 
in conversion of ore to various types of | percent CreO3) was classified by consumers 
chromium alloys, which in turn were used as metallurgical-grade ore; 5,000 tons | 
in the manufacture of stainless steel, other (averaging 44.4 percent CreO3) as chem- 
chromium-bearing steels, and chromium _ical-grade ore; and 30,000 tons (averaging 
bearing alloys. 34.6 percent Cre2Os) as refractory-grade 

High alumina and Transvaal chromite ore. Of the metallurgical-grade ore, 77 
ores were used in manufacturing basic percent had a chromium-to-iron ratio of 
refractories used in open-hearth steel 3:1 and above; 14 percent between 3:1 
furnaces, copper furnaces, glass-making and 2:1; and 9 percent less than 2:1. 
furnaces, and other applications where a Producers of chromite-bearing refrac- 
chemically neutral refractory was required. tories consumed 308,000 tons of ore con- 

High-iron friable chromite ore was used taining 72,000 tons of chromium. An addi- 
in the chemical industry for producing tional} 2,000 tons was used directly in 
chromates and bichromates for direct use furnace repairs . 
or for production of other chromium . " 
chemicals. Stainless and alloy steel accounted for 87 

The metallurgical industry consumed Percent of chromium alloy end use con- 
853,000 tons of chromite containing 290,- sumption. Reduced output of these steels 
000 tons of chromium in producing 426,- in 1967, reflected the decrease in con- 

000 tons of chromium ferroalloys and sumption of chromium alloy products.
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Table 3.—Consumption of chromite and tenor of ore used by primary consumer groups in 
, the United States . 

Co (Thousand short tons) 

oe Metallurgical - Refractory industry Chemical industry Total 
industry 

Year ‘Gross Average Gross Average Gross Average Gross Average 
. weight CreOz3 weight CreO3 weight Cr2O3 _ weight CreO3 

(percent) (percent) (percent) (percent) 
me 

1963___..__.-...-. 682 48.7 368 34.6 187 45.1 1,187 43.8 
1964_.__.__.____.__ 8382 49.0 430 33.8 - 189. 45.1 1,451 44.0 
1965_______.___-.. 907 49.8 460 34.7 217 45.0 1,584 44.8 
1966_______._____. 828 49.6 439 34.6 194 44,9 1,461 44.5 
1967_._____....__. 866 49.7 310 34.0 179 45.2 1,355 45.5 

- 
, 

, 

Table 4.—Production, shipments, and stocks of chromium ferroalloys and chromium 
| : metal in 1967 | 

oo . (Short tons) . 

a Production Producer 
Alloy —————___—_-—--—_————— Shipments stocks, 

Gross Chromium Dee. 31 
weight content 

| Low-carbon ferrochromium_______.._.-._._____-____-__ 112,699 79,572 | 110,118 15,445 
High-carbon ferrochromium_-____--.-..-_......_....---.. 201,094 135, 683 195,533 22 ,290 
Ferrochromium silicon__.__________.________. ee 92 ,916 39,1388 °© 90,527 11,429 
Other }______-. 2 eee ------------ = 19,124 14,590 18,051 2,936 

Total._..___------------------+--------------. 425,883 268 , 983 414,229 52,100 
See 

1 Includes chromium briquets, chromium metal, exothermic chromium additives, and other miscellaneous 
chromium alloys. 

Table 5.—Consumption of chromium ferroalloys and chromium metal in the United 
States, in 1967 by major end uses 

(Short tons) | 
ee eee 

Low High Ex- 
carbon = carbon Ferro- othermic Chro- 

Use ferro- ferro- chro- ferro- = mium Other ! Total 
chro- chro- mium chromium briquets 
mium mium silicon silicon 
a 

Stainless steels_...._._..._.-.----- 109,657 72,488 63,028 25 2,060 122 247,330 
High-speed steels_________________. 766 1,617 51 4 _Liluee 9 2,447 
Other tool steels______.______..____ 1,052 1,591 620 __--_-.~ _______ 13 3,276 
Other alloy steels ?-_._.._..-...__.. 14,098 40,185 5,926 4,907 602 7,299 72,987 
Gray and malleable castings________ 628 3 , 883 21 4 207 731 5,474 
High-temperature alloys...__..__._. 8,669 1,012 509 ______. 778 2,376 18,344 
Nickel-base alloys. __._____________ 509 300-28 eee Lee 2 T4 615 
Miscellaneous 3__..__..__.._...__.-. 6,218 11,080 1,230 834 72 2,817 22,196 

Total..__---__...____.__._.. 141,592 181,756 71,385 5,774 3,721 18,441 367,669 

I 

' Includes exothermic high- and low-carbon ferrochromium, chromium metal, and other chromium alloys. 
? Includes carbon steel, and steel mill and other metal working rolls. 
* Includes cutting and wear resistance materials, welding rods, alloy hard f acing rods and materials, per- 

manent magnet alloys, aluminum- and copper-base alloys, metal to glass seal materials, electrical resistance 
alloys, friction material, ceramic pigments, catalysts, and unspecified.
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—s §TORKS 7 
Industrial inventory of chromite de- stocks represented a 19-month supply. 

creased during the year, but the inventory Stocks in the chemical industry decreased 
remained at an adequate level. Stocks in 13,000 tons and at yearend represented a 
the metallurgical industry decreased 4,000 17-month supply. | 
tons as government: stockpile releases off- Producer’s chromium alloy inventory in- 

set reduced imports for consumption. creased 29 percent as the rate of demand 
Stocks at yearend, represented a 6-month — slackened, owing to the slowdown in steel 
supply. Stocks in the refractory industry output. — | 
were drawn down by 92,000 tons. This Stocks of chromium chemicals at pro- 
continued the trend of inventory reduction ducer plants decreased from 13,060 tons 
from the record level of 1962. At yearend, in 1966 to 9,115 tons in 1967. — 

_ Table 6.—Consumers’ stock of chromite, December 31 | | 

(Thousand short tons) 

Industry 1963. 1964 1965 1966 1967 

Metallurgical......._.......---.-------.-. 686 —«&B09 443 r 463 459 
Refractory___.._.._.__.-__-_______----_-_- 723 600 526 578 486 
Chemical______.____._.___2 eee 174 178 142 265 252 

Total____-._--.-------------------. 1,588 1,287 1,111 r 1,306. 1,197 

r Revised. 

Table 7.—Consumers’ stocks of chromium ferroalloys and chromium metal, December 31 

. (Short tons) 

| | 1963 1964 1965 1966 1967 | 

Low-carbon ferrochromium.______.____....__....-_..-_--... 7,293 .12,219 13,630 16,585 15,919 
High-carbon ferrochromium._________-__-......-.---.---.-. 6,049 18,862 14,707 12,606 11,417 
Ferrochromium silicon.______.-_____...-.-..-.-...-_--_---. 2,558 6,455 4,673 4,838 6,610 
Exothermic ferrochromium silicon__.___..._.___._____----_-- 610 775 987 885 604 
Chromium briquets. ____.________---.-..__-_--_---_-___--- 276 328 378 247 505 
Other (including chromium metal, exothermic high- and low- 

carbon ferrochromium, and other chromium alloys_.._...... 1,477 1,675 1,779 2,114 2,099 

Total.._____-__..__-_-- eee 18,263 35,314 36,154 37,375 37,154 

PRICES , 

Quoted chromite ore prices remained ducers selectively increased the price of 
unchanged during the first 6 months of | some chromium alloy products. Base price 
1967, after which the price of Turkish prevailing during the year for lump ma- 

metallurgical-grade ore increased in July _ terial in carload lots, f.o.b. shipping point 
and again in August. The combined in- with freight equalized to nearest main pro- 

crease totaled $2 per long-ton. Also in ducer, per pound contained chromium 
August, the quoted price for high-quality Was as coos High-carbon ferrochro” 
Russian chromite was increased $6 to $7 “um ( to percent chromium, a 
er long-t for 1968 contract delive grades carbon) 19 cents nominal; low- 

P : g-ton ; : ‘ oF carbon ferrochromium (67 to 73 percent 
rice = of Transvaa chromite remaine chromium, 0.05 percent carbon) 24.5 

essentially unchanged during the year. cents; charge chromium (63 to 71 percent 
Term contracts for chromite are subject chromium, 4.5 to 6.0 percent carbon, 3 

to negotiation and price was said to be percent maximum silicon) 15.3 cents; and 
lower than that quoted. blocking chromium (10 to 14 percent sili- 

Early in January, chromium alloy pro- con) 17.9 cents.



304 MINERALS YEARBOOK, 1967 

Table 8.—Price quotations for various grades of foreign chromite in 1967 eee 
seo Source CroOzs_ Cr/Fe Price per long Price per long a - (percent) ratio ton ! Jan. 1 ton ! Dec. 31 ee 

South Africa, Republic of (Transvaal)...-..-..-..... 44. _.____ $18.00-$21.50 - $19. 00-$21.50 | Southern Rhodesia_____-_-_______________________ 48-50 3:1 31.00— 35.00 31.00-— 35.00 Turkey - _-.--.------.---2-----2-----2222222-----. 481 8250-33150 «334 50~ 35.50 U.S.S.R__ 2-2 54-56 4:1 30.50— 33.00 36.50-— 40.60 eee 
1 Dry basis, subject to penalties if guarantees are not met, f.o.b. cars Atlantic ports, price nominal. 
Source: Metals Week. 

Electrolytic chromium metal .(98.5 per- chromium chemical industry, occurred in 
cent chromium) was priced at 95 cents March 1966 when the price wa’ increased 
per pound throughout the year. from 13 cents to 14 cents per pound in 

The first movement in price since 1956 _carload lots. In October 1967 the quoted 
_ of sodium bichromate, base product of the price was lowered to 13 cents per pound. 

| FOREIGN TRADE 

Combined exports and _ reexports of Sodium bichromate and chromate ex- 
chromite were the second highest on rec- ports increased to 3,309 tons valued at | 
ord, exceeded only by those of 1966. $684,000 in 1967 from 2,619 tons valued 
Canada and Mexico received the major at $569,000 in 1966. Canada and Colom- 
quantity of the shipments. bia were the main recipients of the 24 

In 1967, ferrochromium was exported countries receiving shipments. 
to 13. countries and totaled 13,453 tons 
valued at $3,479,000 compared with 7,617 Table 9 -—U.S. exports and reexports 

| tons valued at $1,870,341 exported in of chromite ore and concentrates 
1966. Reexports of ferrochromium totaled (Thousand short tons and thousand dollars) 
6,893 tons valued at $1,180,652. Canada, §_ ——— 
West Germany, and the United Kingdom | Exports Reexports 
received the majority of the exports while Year Quan- Value Quan. Value 
Canada was the main recipient of the re- tity tity 
exports. Chromium and chromium alloys, §—§_ ———————________ 
wrought or unwrought, and waste and 1965-----.-.... i $285 22 $8 719 
scrap exported in 1967 totaled 92 tons 66__.----__-.. 4, 
valued at $201,343 compared with 130 1967--.-----.--- 8 328 bev 9 Az2 
tons valued at $173,000 exported in 1966. 
Of the 19 countries receiving shipments in Imports of chromite ore and concentrate 
1966, Brazil received 48 percent of the in 1967 decreased sharply compared with 
total. Canada, France, and Italy were the those of 1966. Metallurgical-grade ore 
main recipients in 1967. (over 46 percent Cr2O3) comprised 44 per- 

Exports of pigment-grade chromium cent of total imports, chemical-grade ore, 
chemicals decreased from 83 tons valued (40-46 percent CreOs) comprised 39 per- 
at $100,000 in 1966 to 37 tons valued at cent, and refractory-grade ore (under 40 
$56,000 in 1967. Exports of nonpigment- percent CreO3) 17 percent. 
grade chromium chemicals decreased from Both high-carbon and low-carbon ferro- 
788 tons valued at $482,000 in 1966 to chromium imports dropped sharply com- 
706 tons valued at $392,000 in 1967. In pared with those of 1966, reflecting the 
both years, Canada, Mexico, and South _ settlement of the labor problems and the 
American countries were the main recipi- return to normal production levels of the 
ents of the exported chromium chemicals. major chromium alloy producer.
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Table 10.—U.S. imports for consumption of ferrochromium, by countries | 

(Short tons and thousand dollars) . 

Low-carbon ferrochromium High-carbon ferrochromium 
(Less than 3 percent carbon) (3 percent or more carbon) 

Year and country Quantity Quantity 
a Value Oo Value 

Gross Chromium Gross Chromium 
weight content weght content 
a 

1966: 
Canada_____-_----....-------_-- 1,680 974 $380 ..__---- -------- -------- 
France________-----.------..---- 2,595 1,904 552 28 19 $6 
Germany, West..__.....--------- 3,580 2,644 1,023 291 202 55 
Italy___-_.---------------------- 5 3 1 1,102 728 178 
Japan_._.-__-_------------------ 8,176 5,444 2,074 9,100 6,005 1,342 
Norway ___._._.----------------- 5,184 3,564 1,365 757 537 136 
Rhodesia, Southern_..__---------- 5,223 3,777 1,840 ...---.. ---t----  -------- 
South Africa, Republic of .......... 39,274 26 ,024 9,726 10, 588 6,944 1,328 
Sweden .____..------------------ 4,281 3,156 1,269 ___.---- -------- -------- 
Turkey___.._...-.--------------- 3,922 2,760 952 __...--. -------- -------- 
United Kingdom_._______--------  ------ -------- -------- 2,017 1,415 291 
Yugoslavia___......--_---------- 57 55 24 ____--ee Ln ee eee Leer 
Zambia. .__--------------------- 134 94 84 _..-----  --------) --- eee 

Total._.______..__-__------.--- 74,111 50,899 18,740 23 , 883 15,850 3,336 

1967: 7 
Belgium-Luxembourg-_--.---------  ------ -------- -------- 551 382 92 
France______....--.------------- 2,261 1,625 605 28 19 5 
Germany, West._._.------------- 4,902 3 , 662 1,413 1,499 1,043 271 
Italy__.-._-__---__---------------  ------  -------- -------- 1,102 716 185 
Japan____.--.--.---L------------ 1,516 1,025 395 1,926 1,411 319 
Norway_.__.-------------------- 6,417 4,483 1,706 842 595 155 
South Africa, Republic of.......... 22,416 13,731 5,168 2,565 1,480 323 
Sweden______.-_._-_-_--.------- 17,847 5,410 2,098 _____-.-. --------) -------- 
Turkey_..__..-_-.---------------- 3,792 2 , 662 942 ___---.-- .-------) ++ +----e 
U.S.S.R__._--------------------- 164 120 AQ ___-Leee Lee eee eee 

Yugoslavia._.._..._-.----------- 154 109 89 _____-_.  -u------) -------- 
a 

Total____.._.__...._..--_------ 48,969 32 , 827 12,408 8,513 5,646 1,350 

a 

Imports of chromium containing pig- from 84 tons valued at $212,000 in 1966 

ments continued to increase as follows: to 101 tons valued at $269,000 in 1967. 

(1966 imports in parenthesis) chrome mports of sodium chromate and bichro- 

green, 154 tons (67), chrome yellow, 3,535 mate decreased sharply in 1967 compared 

tons (2,115), and chromium oxide green with those of 1966. Imports totaled 8,224 

491 tons (760). Japan, West Germany, ons valued at $1,438,000 compared with 

and Poland supplied most of the imports. 24,135 tons valued at $4,142,000 in 1966. 

Chromium carbide imports increased



Table 11.—U.S. imports for consumption of chromite, by grades and countries, in 1967 | oO 

(Thousand short tons and thousand dollars) . 

Not more than 40 percent “More than 40 percent but 46 percent or more 
chromic oxide (Cr2Q3) ' Jess than 46 percent chromic chromic oxide (Cr2O3) Total . 

. oxide (Cr203) : oe 

Country Quantity | Quantity Quantity Quantity 
—_—________———— Value ———_—__——_—_—_——- Value ——__-——___—__———_. Value  —————_—————_ Value 

Gross Cr2O3 _ Gross Cr203 . Gross Cr2Os_ Gross = CreOz3 
weight . weight . weight weight 

Albania__.._----------eee eee eee eee eee eee ee 11 5 $2110 eee eee eee eee 11 5 $211 
Philippines....-.....--.0--.2 2. 194 63 $3,630 _..----- pene ee ween enn eee ee eee eee eee ee ee eee ee, 194 63 3,680 
Rhodesia, Southern__.._._--.---. -----. ---- ue) ~~ eee 46 21 1,070 101 «BO $2,287 _. 147 71 3,357 K4 
South Africa, Republic of...._-_- 14 6 122 372 165 4,809 — 95 46 1,429 481 - 217 5, 860 st 
Turkey...._....---.----------- 6 2 102 «58 24 855 44 21 1,054 108 47 2,011 Z 
U.S.S.R. oo ee ee cee ee cee cee eee pee 299 165 6,785 299 165 6,785 A 

Total._- 2 214 V1 8,854. . . 487 215 6,445 539 282 11,555 1,240 568 21,854 B a 5 
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WORLD REVIEW 

Albania.—Production of chromite, main- near Licola. The deposit originally dis- 
ly refractory-grade, has steadily increased covered in 1875, was rediscovered in 
since 1938. Chromite is reportedly pro- 1950. Victorian Refining and Smelting 
duced at two mines in the Kukes area in Company Pty. Ltd. applied for a lease to 
the northeastern part of the country, and exploit the deposit. A trial shipment of 
at Bulqiza where two mines at Klose and chromite was made to Japan for evalua- 
Kuesi were brought into production in the _ tion. 
1960’s. Albania’s major chromite markets Canada.—Exploration drilling for chro- 
are Mainland China, Czechoslovakia, East mite was conducted on a number of claims 
Germany, Hungary, Poland, and Yugo- near Cascade, British Columbia, by Hunter 
slavia. Point Exploration Ltd., subsidiary of Chro- 

Australia.——Self-sufficiency in chromite mex Nickel Mines Ltd. Chromite occurs 
may result from a rediscovered chromite in pods and disseminations throughout an 
prospect in a remote area of Victoria ultrabasic formation. 

_ Table 12.—World production of chromite by ceuntries ! 

(Short tons) 

. Country 1963 1964 1965 1966 1967 > 

North America: Cuba_._..-------  * 62,422 r 36,218 e 38,000 e 33,000 © 33,000 
South America: 

Brazil 2____..-..----------- 18 , 798 10, 406 18 , 695 16 , 495 7,367 
-  Colombia__._-..-.---------- 121 441 287 2 eee ee eee 

Europe: 
Albania__..--_......2.-.---- 323 , 657 338 ,213 t 342 ,000 t 345,000 ¢ 349 000 
Finland 3___.__...-------.-. 0 --------- --------- ww------- 77,161 33 , 069 
Greece ?____.______.---.---- 56,415 r 44,200 r 46,700 e 44,000 e 55,000 
US.S.R.¢ 4...-----.-------- 1,355,000 1,435,000 1,565,000 *1,653,000 1,731,000 

At _ Yugoslavia____.--.--------- 103 , 364 97,398 88,021 59, 757 51 , 987 
rica: 

Malagasy Republic. ______.__ 12 , 346 12,974 2,628 __-..-----.) -L eeu _e 
Rhodesia, Southern._.___.._._.._ * 412,394 t 493 ,371 r 645,501 NA NA 
Sierra Leone____.___..-_---- 3,067 _.____----- --- eee wee eee eee e+ +--+ -- 
South Africa, Republic of... 873 ,212 936 , 468 1,038 , 498 1,169,488 1,266 ,615 
Sudan ¢______._.___-_------ 18, 700 18 ,700 33 ,000 19 ,000 20 , 000 

Asia: 
Cyprus. _._.-..------.------ 5,411 3,300 5,501 11 ,5382 24,037 
India_____...-.-___-._.---- ¥ 76,073 38 , 547 r 65,791 85,601 114,605 
Tran ¢.. 2-2-2 22 eee 110,000 . 132 ,000 165 ,000 193 ,000 198,000 
Japan______-__----.-------- 48 ,205 48 , 452 46,114 36 ,192 49 , 837 
Pakistan_____.._.-_.___-.-- 16 , 023 14,884 15,972 29 ,924 e 34,000 
Philippines_____.__.___--__-- 506 , 094 515 , 969 611 ,288 617 , 426 462 ,694 
Turkey__.._-_.-._.--__----- 312,817 454,907 625 ,078 T 583 ,232 & 678,412 

' Oceania: 
Australia___.._..__-___._--- 180 80 ?250 LL ee e+ -- 
New Caledonia_.....-.._..-_. --------- 0 ----------- ee eee eee ene ---- 2,010 

. Total 6..__________._..... 74,814,299 4,631,523 *°5,348,099 * 4,973,808 5,110,833 

e Estimate. P Preliminary. tr Revised. NA Not available. 
1 Chromite was also produced in Bulgara, Rumania, and North Viet-Nam, but data not available. 
2 Bahia only. 
3 Crude Ore. 
4 Output from U.S.S.R. in Asia included with U.S.S.R. in Europe. 
5’ Probably crude ore. 
6 Total is of listed figures only; no undisclosed data included. 

Finland.—A ferroalloy plant was under  lurgical tests indicated recoverable con- 
construction at Tornio, Finland, by Outu- centrate would be about one-third of the 
kumpa Oy a state-owned company. Sched- _ ore mined. 
uled for completion by late 1967, plans Greenland.—Reports indicated that large 
call for producing a high-carbon low- deposits of chromite were discovered in a 
chromium alloy for domestic consumption mountain range south of Godthaab on the 
and export. The company’s ore deposit west coast of Greenland near the Fiske- 
near Kemi was estimated to contain 37 naesset Peninsula. 
million tons of low-grade chromite. Metal- Greece.—Greece produced only refrac-
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tory-grade chromite as the mine of Aspiote- duced 151,296 tons of ferrochromium in 
Elka Chrome Mines, Ltd. which produced 1966 and 217,603 tons in 1967. 

_ metallurgical-grade ore closed down early Malagasy Republic.—Work was initiated 
in the year. | | to develop chromite deposits at Andria- 

- Swedish interests were reportedly inter- mena west of Lake Alatora. The deposits 
ested in developing chromite ore deposits contain about 6 million tons of low-grade 
on Mt. Vourinos, near Kozani. | (up to 40 percent Cre03) chromite. Plans 
‘Hungary.—A 6,500-ton-per-year sodium call for production of 85,000 tons per 

dichromate plant was ordered by the year of low-ratio concentrate with startup 
state-owned Hungarian trading organiza- of the mine scheduled in 1969. | 
tion, Chemokomplex. | New Caledonia.—New Caledonia ex- 

India—It has been indicated that ported 1,362 tons of chromite to Japan. 
India’s reserve of all grades of chromite This was the first chromite exported from 
ore is much more extensive than the 4.9 New Caledonia since 1964, and the first 
million tons of proved reserves. Chromite mine production since 1962. The ore was 

: occurrences throughout the country have reportedly from two surface mines in the 
been reported for a number of years, but Tontouta region and contained 49 percent 
most of the areas have not been studied in Crs03 with a chromium-to-iron ratio of 

| detail. 2.66. 
Proved reserve of 2 million tons of chro- Pakistan.—Pakistan’s chromite produc- 

mite occurs near. Boula and Nashahi in tion has steadily increased from 15,000 
the Keonjhar District of Orissa. There are short tons in 1964 to 30,000 tons in 1966. 
other important deposits at Jojohatu, Production in 1967 has been estimated at 
Singhbhum District, Bihar; Sukinda, 34,000 tons. Pakistan Chrome Mines, Ltd., 
Cuttack District, Orissa; Bryapur, Has- currently the country’s only producer of 
san District, Mysore; Sinduvalli, Tallur, chromite, plans to increase production by 
and Doddakattur, Mysore; Pauni, Bhan- an additional 10 percent in 1968. 
dara District, Maharashtra; and Kan- Philippines.—Of the total chromite ore 
kauli and Vagda, Ratnagiri District, produced in the Philippines, refractory- 
Maharashtra. The ores of Orissa are grade chromite amounted to 81 percent in 
generally metallurgical grade while those 1966 and 68 percent in 1967. Exports 
of Bihar and Mysore range from high- totaled 325,000 tons in 1967; 55 percent 
quality chemical grade to refractory was shipped to the United States; 18 per- 
grade. cent to Europe; 17 percent to Japan; 6 

A ferrochromium plant under construc- percent to Canada; and 4 percent. to other 
tion at Jaipur Road, Orissa, was scheduled countries. Virtually all of the metallurgical- 
for completion in 1968. The plant was de- grade chromite production was exported 
signed for output of 10,000 tons of low- to Japan. Acoje Mining Co., main pro- 

carbon ferrochromium annually with pro- ducer of metallurgical-grade chromite, be- 
vision for expansion to 25,000 tons. gan mining chromite by open-cut methods 

Iran.—An accelerated highway construc- late in 1966 in order to increase produc- 
tion program and the opening of the new tion. | 
port at Bandar Abbas, Iran, which has an Rhodesia, Southern.—Voluntary  sanc- 
ore-loading jetty that will be used exclu- tions imposed by various countries in 1966, 
sively for chromite ore, places Iran in a at the request of the British Government, 
position to take full advantage of the fav- were not entirely effective as total exports 
orable world chromite market. The new decreased only 36 percent. On December 
facilities are able to support an increase in 16, 1966, the United Nations Security 
exportation of Iran’s chromite ore. The Council passed a resolution which imposed 
major chromite producing areas in south- mandatory sanctions against Southern 

ern Iran, the Abdasht and Fariab mines, Rhodesia. Under terms of the resolution, 
were attempting to increase production all member states were to prohibit imports 
and improve mining techniques. of chromite along with 11 other com- 

Japan.—Showa Denko K.K. completed  modities. 
construction of a. new low-carbon ferro- Operations of Rhodesia Chrome Mines 

chromium plant with a capacity of 10,000 Ltd. and African Chrome Mines Ltd., both 
tons per year. The firm plans to use a Union Carbide subsidiaries, were placed 
modification of the conventional three- under the direction of a new company, 

stage process currently used. Japan pro- Union Carbide Southern Africa, Inc.,
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early in 1967. Union Carbide’s ferrochro- The decrease in exports was attributed to 
mium subsidiary, Union Carbide Rhomet various factors including the exhaustion of 
at Que Que also comes under the new accumulated stocks. 
company. | United Kingdom.—Union Carbide UK 

The Anglo-American Corp. carried out Ltd. closed down its high-carbon ferro- 
studies on three concessions covering two chromium plant at Wincobank near Shef- 
chemical-grade chromite seams in the cen- field due to economic factors. Small fur- 
tral and southern portions of the Great naces, high power costs, and loss of 

Dyke to determine whether the ore was Rhodesian ore contributed to the decision 
suitable for metallurgical purposes. for closure. 

Sudan.—Chromite deposits in the Sudan Associated Chemical Companies (Mfg.) 
are located in three principal areas: The Ltd. transferred its chromium compound 
Ingessana Hills south of Roseiris; Guala manufacturing operations to its Urlay 
en Nahl area, Kassala Province; and in Nook works, making it the sole produc- 
the northern part of the Red Sea Hills. ing plant in Britain. 
The Ingessana deposits appear to be Yugoslavia.—Chromite production in 
higher grade and more economical to Yugoslavia primarily came from one mine 
operate although the Red Sea Hills area where two grades of lump ore and con- 
has not been explored thoroughly. centrate are produced. The lump ores 

Turkey.—In 1966 Turkish exports of | produced contain 50 and 44 percent Cr.0s, 
chromite reached the highest level since whereas concentrates contain 48 percent 
1958 totaling 550,000 tons. In 1967, ex- Cr03 or higher. Because of the friability 
ports decreased to 358,000 tons of which of the ore, only about 60 percent of the 
the United States received about 30 per- production is lump ore, the balance is con- 
cent compared with 42 percent in 1966.  centrated. | 

TECHNOLOGY 

Advantages and technical details of the other elements, plays an important role 
use of chromite sand in foundry applica- in animal nutrition.* Trivalent chromium 
tions were described.? In certain applica- acts as a cofactor with insulin for optimum 
tions, chromite sand outperforms both _ glucose utilization. Chromium deficiency 

silica and zircon as a molding and core- can impair glucose tolerance which can 
making medium to produce better castings. be reversed by chromium supplements. 

Crucible Steel Co. announced 3 a process The Bureau of Mines studied the effect 
for the direct production of stainless steel of temperature upon the reduction of chro- 
from ores. The process includes blast fur- mite by carbon and the relative reduci- 
nace reduction of chromite and iron ore bility of chromite as a function of its com- 
to form a molten chromium-bearing pig __position.® 
iron. An induction furnace receives the  Recrystallization studies were made by 
tapped hot metal and acts as a holding Bureau researchers on chromium-bearine 

furnace while temperature and composition spinel to determine the effects of certain 
are adjusted. An oxygen converter refines fluxing agents and cooling rates on the 
the alloyed iron to the final composition chromium-to-iron ratio of recrystallized 
prior to casting. spinel.” 

Furnace equipment and operating re- A laboratory study investigated the 
sults for the production of charge-grade fundamental flotation characteristics of 

high-carbon ferrochromium in an electric = —— 
furnace were described.* The three-phase 2 Raglin, Edward E. Chromite Sand. Foundry, 

stationary furnace with 35-inch diameter V. Paro . * Ste Ne 19, May 9, 1966, pp. 46- 
electrodes was powered by an 11,250-kilo- 4. dek. Smelt! 
volt-ampere transformer. During a 2-month of. Leeper abo Ao and te a Three. | 
operating period, production of shippable Phase Electric Furnace J. Metals, v 18, No. : 
alloy averaged 55.6 tons per day with an 8, March 1966, Pp. oe ee News. V. 44, No. 
85.8 percent chromium recovery. Power 20, May 16, 1966, pp. 48-50. 1. Paul 

consumption averaged 3,375  kilowatt-  ) Suntanction of Chromite. BuMines Rept. 
hours per ton of shippable alloy. of Inv. 6755, 1966, 20 PP. rick GT Engel, 

Evidence in recent years indicates that and or. Joa or Recryetailivation “of Chrome 
trace amounts of chromium, along with Spinel. BuMines Rept. of Inv. 6923, 1967, 30 pp.
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chromite and serpentine.’ Floatability effect of dissolved metal ions in the pulp | 
curves were developed from data secured filtrate on the floatability of chromite was 
by varying sodium oleate, used as a col- also investigated. 
lector, and the pH of the system. Effective 

_ flotation occurred when the collector con- 8 Sagh M Flotati Characteristi ' 
. ‘13° agneer, . otation aracteristics oO 

centration was 10 to 100 milligrams per Chromite and Serpentine. Trans. Soc. of Min. 
liter at pH values of between 3 to 11. The — gg. v. 235, No. 1, March 1966, pp. 60-67. 
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By James D. Cooper * | | 

| Clay production was down 4 percent in million tons and over $30 million. More | 
quantity in 1967, but due to higher unit than half of the exported clays went to 
prices for all clays except bentonite, the Canada. 
total value was up about 1 percent. Only Georgia ‘maintained its predominant 
one type of clay, fuller’s earth, registered position in the domestic clay industries in 
a gain in tonnage produced, while all 1967, and although Ohio and Texas pro- 
other types. showed declines ranging from duced almost equal quantities, the value 
1 to 9 percent. Since 1960, the net ex- of Georgia clays was more than one third 
portation of clays has doubled in quantity of the national total, and was _ several 
and tripled in value, and in 1967 clay _ times the value reported for clays in any 
exports exceeded imports by more than | other State. 

Table 1.—Salient clay and clay products Statistics in the United States | 
(Thousand short tons and thousand dollars) 

: . 1968 1964 1965 1966 1967 

Domestic clays sold or used by producers. 50,135 52,947 55,126 #£* 56,713 - 54, 664 . 
Value_.___..-.------.----.-.---- $180,810 $192, 631 $204,932 * $221,714 $223 , 987 

Exports.-...---.-------.------------ - 739 848 850 - 1,074 1,149 
Value_____.---------------.----. $21,374 $24,973 $25,595 $31,135 $32 , 432 

Imports for consumption. ___..-.------ 126 137 110 . 139 108 
Value____._--__--L_-.------------ $2,413 $2 , 638 $2,137 $2 , 883 $2 , 235 

Clay refractories, shipments (value)_.--. $179,512 $205,267 $228 , 876 $243,516 $197,863 
Clay construction products, shipments 

(value) pee ee ene ee eee ene eee eee ee $538 , 600 $569 , 200 $578 , 190 $554, 667 $538 , 110 

¥ Revised. | : 

REVIEW OF DOMESTIC PRODUCTION, PRICES, AND 

| FOREIGN TRADE, BY TYPE OF CLAY | 

) KAOLIN | trend. In 1967, a total of 92,096 tons, 
; valued at $1.8 million, was obtained from 

Kaolin production declined appreciably . foreign producers compared with imports 
in quantity in 1967, due to a return to of 116,826 tons worth $2.4 million in 
normal demand for refractory grade ma- 1966. Exports of kaolin, which have 
terial. A shortage of calcined bauxite in grown rapidly during the past decade, 

1966 had created an abnormal demand continued to increase in 1967 for a total 
for substitute materials, causing refractory of 321,929 tons valued at $9.9 million 
grade kaolin output to more than double. compared with exports of 253,408 tons 
The average unit value of kaolin sold or  yalyed at $8.4 million in 1966. Canada 
used in 1967 increased by 9 percent, SO was the major importing country, ac- 

that in spite of a 9 percent decrease in ¢oynting for 180,000 tons, followed by 
volume for the year the total value was Japan, (38,000 tons), Italy, (31,000 

down less than 1 percent. tons), and Mexico, (13,000 tons). 
Imports of kaolin, mostly from the 

United Kingdom, declined in 1967, fol- 1 Commodity specialist, Division of Mineral 
lowing a longstanding general downward _ studies. 

~ $11
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Figure 1.—Kaolin sold or used by domestic producers for specified uses.
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Kaolin prices, as quoted in Oil, Paint were as follows: | 

and Drug Reporter at the end of 1967, 

Water washed, calcined, bulk, carload lots, f.o.b. Ga.............-. $54-$55 

Water washed, partially calcined, same basis.............+-...+--- 41-— 42.50 

Water washed, paper grade, uncalcined, same basis: CO 

No. 1 coating. 0.0... c cece eee teen e eee eee eee She 35.50 

No. 2 coating... 0.0... ce eee eee eens 26— 27.50 

No. 3 coating. 0.0.00... cee cece eee ete eee eee 25> 26.50 

Water washed, delaminated, 1-micron average, same basis........... 56 

Dry ground, air floated, soft, same basis.............6. sees sree eee 12.50 

National Formulary, powder, fiber drums, per pound.............-. 0.10- 0.12 

National Formulary, colloidal, 50 bags, per pound.............--+. 0.155-0.175 

Price increases were scheduled to go imported, lump, bulk, carload lots, Atlan- 

into effect sometime early in 1968. tic ports, $31.50 to. $37.50 per ton. 

BALL CLAY FIRE CLAY 

| The downward trend in fire clay output 
Ball clay production declined 2 percent continued, with production down 9 per- 

in quantity in 1967, the second consecu- cent in 1967; however, the total value in 

tive annual drop, but increased 2 percent 1967 was essentially unchanged from the 

in value. The use pattern remained es- 1966 figure reflecting the substantial price 
| sentially unchanged, except for whiteware increases announced in 1967 for warious 

requirements which decreased by 20 thou- refractories and other products made from 
sand tons, and for clay construction prod- fire clays: ‘The major uses remained essen- 

ucts requirements which increased about tially unchanged, with 50 percent of the 
10 thousand tons. The three major uses, fire clay output going into refractories, 45 
whiteware, floor and wall tile, and re- percent into heavy clay products, and 5 
fractories, accounted for 85 percent of the percent into a variety of nonrefractory 
total quantity sold or used, with lesser products. | 
quantities going into enamel, fillers and Fire clay exports decreased in 1967, 
several miscellaneous products. : totaling 176,367 tons worth $2,789,361, 

Production of ball clay was from six compared with 215,534 tons walued at 
States, with Tennessee alone accounting $3,396,176 in 1966. The major recipient. 
for two-thirds of the total, and together countries in 1967 were Canada and Mex- 

with Kentucky and Mississippi, the two ico, which took 55 percent and 39 per- 
other major producing States, for 94 per- cent respectively of the tonnage. Imports 
cent. California, Maryland, and Texas of fire clay were insignificant. 
together were responsible for about 6 per- Kaiser Refractories was expanding and 
cent of the output. improving its facilities throughout the 

Imports in 1967 consisted of 10,064 world. In the United States a $7.5 million 
- tons of unbeneficated ball clay valued at expansion was under way at Mexico, Mo. 
$143,384 and 3,038 tons of beneficiated and a $2 million addition was being in- 

- material valued at $123,403. In 1966 the — stalled at Columbiana, Ohio, for produc- 

quantities were 11,733 tons of unbenefi- tion of basic-oxygen-furnace refractories. 
ciated, and 3,936 tons of beneficiated ball Construction of a new research center was 
clay, worth $146,155 and $111,939 re-started in California. A. P. Green Re- 

spectively. Virtually all of the material fractories Co. had a $13 million expansion 
came from the United Kingdom. program in progress, including a new $2 

Price quotations for ball clay published million refractories plant at Eufaula Ala. 
in Oil, Paint and Drug Reporter remained A. P. Green purchased the H. K. Porter 
unchanged during 1967, as follows: Do- Co. Inc. plant at Canyon City, Colo., and 
mestic, air floated, bags, carload lots, planned to use the facilities for grinding 
Tennessee, $18 to $22 per ton; domestic, and treating bone ash for use in cupels 
bulk, crushed, moisture repellent, carload and other assay equipment which is manu- 
lots, Tennessee, $8 to $11.25 per ton;  factured at the firm’s Denver plant. Near 
imported, air floated, bags, carload lots, the end of 1967, A. P. Green announced 
Atlantic ports, $46.50 to $48.25 per ton; plans to merge with United States Gyp-
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sum Co. Other major plant construction value of exports in 1967 was apparently 
during the year included a $6 million ex-. due to increased shipments of the lower- 
pansion by The Chas. Taylor Sons Co. at —_unit-cost iron ore pelletizing clays and | 
South Shore, Ky; completion of a $3.5 decreased shipments of the more expen- 

million new modern plant at Newell, W. — sive qualities, such as those used for drill- 
Va., by Globe Refractories, Inc.; and a ing muds and for filtering and clarifying 
new plant at Fulton, Mo., built by H. K. oil. Significant increases in the quantities 
Porter Co., Inc., to replace an older fa- shipped to Australia and West Germany 
cility at St. Louis. Walsh Refractories off set the drop in Canadian purchases. 
Corp. had a plant modernization program The largest recipients in 1967 were, Can- 
in progress at Vandalia, Mo. New re-_ ada, 183,323 tons; Australia, 31,198 tons; 
search laboratories of The Babcock & United Kingdom, 25,392 tons; and West 
Wilcox Co. at Alliance, Ohio, were dedi- Germany, 22,153 tons. Equivalent figures 

| cated in May 1967. for 1966 were, Canada, 207,495 tons; 
Several ownership changes were accom- Australia, 14,442 tons; United Kingdom, 

plished or in process in 1967. Harbison- 29,719 tons; and West Germany, 3,598 
Walker Refractories Go. and Dresser In- tons. Imports of bentonite in 1967 were 

| _ dustries, Inc. announced approval by the very small, with Italy supplying 120 tons 
boards of directors of a joint plan to worth $5,823 and West Germany 1 ton 
merge Harbison-Walker into Dresser. The worth $540. a | 

| Ramtite Co. and Refractory & Insulation Prices for bentonite during 1967, as 
Corp. were combined into a new firm, R quoted in Oil, Paint and Drug Reporter, 
& I-Ramtite Co. by the parent company, were as follows: Domestic, 200 mesh, in 
Combustion Engineering, Inc. Electro Re- bags, carload lots, f.o.b. mines, $14 per 

fractories & Abrasives Corp. changed ton; imported Italian, white, high gel, in 
ownership when it was sold for $8.8 mil- bags, 5-ton lots, ex-warehouse, $91 per 

| lion to Ferro Corp. E. J. Lavino & Co., ton. The average unit value of domestic 

with plants in Pennsylvania, California, output was $10.03 per ton, a substantial 
and Indiana, was acquired by Interna- reduction from the figure of $10.69 in 
tional Minerals & Chemical Corp. early 1966. Greater domestic sales of low-cost 

in the year. bentonite for iron ore pellet binder and 
lower sales of other qualities affected the 

, BENTONITE _ average unit value adversely. 7 
Bentonite output was down 1 percent New developments in the industry in- 

in quantity and 7 percent in value in cluded completion of a processing plant 
1967. The quantities for major uses de- at Colony, Wyo., by International Min- | 
clined, with the exception of that pro-  erals & Chemical Corp., and opening of a 
duced for iron ore pelletizing, which rose vertical bentonite bed by Wyo-Ben Prod- 
significantly. Activity in the bentonite ucts, Inc. A. new clay mining and _ proc- 
industry remained high, with new or ex- essing firm, Missouri Clay Products Co., 
panded mines and processing plants com- was formed; plans were announced for 
pleted or under construction in Wyom’ng, producing Porter’s Creek montmorillonitic 
Montana, California, and Missouri. clays for use as iron ore pellet binder at 

The Quantity of bentonite used for the Pea Ridge plant of Meramec Mining 
pelletizing in the United States and Can- Company. A D M Chemicals division of 
ada has grown rapidly since 1960, but Ashland Oil and Refining Co. purchased 
pellet capacity is rapidly leveling off, and bentonite claims covering about 25 square 

bentonite production for this use should miles near Glasgow, Mont., and an- 
follow suit. Barring major increases in nounced plans for a 300,000-ton-per-year 
demand for existing uses or for major bentonite mining and processing facility. 
new uses, the growth rate for bentonite In California, Baroid Division of National 
should slow down appreciably by 1970. Lead Co. was expanding its bentonite 

A total of 318,653 tons of bentonite processing facilities at Newberry. New 

valued at $7,701,766 was exported in spray dryers and drum dryers were to be 
1967, compared with 302,797 tons worth added as well as wet-room facilities for 
$8,001,547 in 1966. The drop in total handling clay in slurry form.
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Prices for fuller’s earth are not quoted material classified as fuller’s earth to the 
in the trade journals. The average value United States in 1966, but no shipments 
increased from $24.16 per ton in 1966 to were received from Surinam in 1967. Ex- 
$25.55 per ton in 1967. ports increased from 23,278 tons valued 

Imports. of fuller’s earth were 80 tons at $1,164,311 in 1966, to 30,347 tons 

valued at $6,594 in 1967, supplied by worth $1,497,674 in 1967. Canada and 
United Kingdom, Italy and West Ger- | the European countries took about 90 per- 
many. Surinam shipped over 2,000 tons of cent of the exports, with Australia and 
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Figure 3.—Fuller’s earth sold or used by producers for specified uses.
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the Republic of South Africa accounting pleted a new plant for production of 
for most of the balance. molded brick at New Oxford, and Mil- 
Southern Clay Co., Inc., Paris, Tenn., liken Brick Co. was building a new face 

| acquired Star Enterprises, Inc., a fuller’s brick plant at Harmarville. Expansion to 

earth producer in Pulaski County, Ill., double the capacity of the Darlington 
and Tennessee Absorbent Clay Company ~— Brick Co. in Beaver County to 100,000 
of Paris,.Tenn. The processing facilities of | glazed brick per day was in progress. 
the latter firm were closed down. Mid An Economic. Development Adminis- | 
America Clay and Minerals Corp. was tration (EDA) loan was instrumental in 
installing equipment for a new fuller’s — establishing a new face brick plant at 
earth plant at Oran, Mo. Principal sales Myrtle Beach S.C. The plant, which can 
outlets were to be producers of insecti- produce 25 million distinctive face brick 
cides and other agricultural chemicals. per year, was built by Waccamaw Clay 

| . Products Co. Another EDA loan was 
MISCELLANEOUS CLAY made to United Clay Pipe Co., Seminole, 

. , | Okla., to build a $2 million plant for 
Miscellaneous clays are the common manufacture of 40,000 tons of vitrified 

clays and shales used for making. brick, clay sewer pipe per year. 

other heavy clay construction products, Hydraulic Press Brick Co. closed its 
lightweight aggregates, and cement. Out- brick plant in St. Louis, Mo. The firm 

put in 1967 decreased 2 percent in quan- has five other brick plants in Illinois 
tity but increased 4 percent in value. A and Indiana, and has kept its St. Louis 

significant increase was registered for the warehousing and distribution facilities. 
quantity used for production of light- During 1967 only one major new plant 

- weight aggregates. The quantity used in was completed, that of Kaiser Sand and 
cement remained essentially the same as | Gravel Division of Kaiser Industries at 
in 1966, and the quantity for heavy clay Sunol, Calif. The intensive preliminary 
construction products declined. These ma- planning, for minimizing undesirable | 
jor uses accounted for more than 98 per- operating conditions and for eventual 
cent of the total production in 1967. Most ;ehabilitation of the 120-acre area for 
producers of miscellaneous clay also man- benefit of the residents of the area, ex- 
ufacture clay products, and in 1967 more emplifies the type of long range study 

than 97 percent of all of the miscellane- which is becoming essential to optimal 
ous clay output was captive. use of mineral resources in yrban areas. | 

- Exports of clays as to type are included . Although the normal economical ship- 
in a basket category by the Bureau of the ping distance for lightweight aggregates 
Census. These are for the most part high- is about 200 miles, much greater hauls 
quality clays but export data are included are feasible under certain circumstances. 
in this section for convenience. In 1967 A substantial quantity was shipped by 
a total of 302,146 tons of such clays, low cost barge freight from the Big 

worth $10,522,428 was exported to many River Industries plant at Erwinville, La., 
countries throughout the world, with to Chicago, IIl., in 1967. 

Canada, Japan, The Netherlands, and | 
Italy receiving the largest quantitics and CONSUMPTION AND USES 
together accounting for 55 percent of the Heavy clay construction products ac- 

total. counted for 41 percent of the total clay 
A number of new structural clay prod- output in 1967, compared with 43 per- 

ucts plants were completed or under cent in 1966. Cement manufacture re- 
construction during the year. Glen-Gery quired slightly over 20 percent of the 

Shale Brick Corp. started a $7.5 million total in 1967, little change from 1966, 

expansion program to increase brick- and 16 percent went into lightweight ag- 
making capacity from 300 million to 450 gregate production, against 15 percent 
million brick per year. In addition to j, 1966. Clays used in_ refractories 
expansion and modernization of existing dropped to less than 10 percent of total 

facilities, three new plants were included output in 1967, compared with more 
in the program. Belden Brick Co. was than 11 percent in 1966. 
building a new  75-million-brick-per- 
year plant at Sugarcreek, Ohio. In Refractories.— The quantity of clay used 

Pennsylvania, Manor Brickcrafters com- in refractories in 1967 declined by 15
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percent; kaolin use fell by 443,000 tons, the major producers continued to im- 
representing nearly half of the decrease, prove and modernize their production, 
and fire clay use dropped by 401,000 tons. sales, and distribution facilities; to pro- 
Production of fire clay refractories dropped duce more attractive and more economi- 
by 19 percent in value in 1967. | : cal building products; and to support 

Nonclay refractories shipments were more active promotion of clay construc- 
down 14 percent in value in 1967, with tion products for both conventional and 
brick and shapes showing the most important new applications. 
significant decreases. Shipments of. silica . y 

refractories, once very important to the Lightweight Clay and Shale Aggregates. 
, steel industry, slipped by 27 percent, and —Production of lightweight aggregate 

in 1967 totaled only 71 million 9-inch {rom clay and shale rose 5 percent in 
equivalents compared with over 300 1967 compared with a 13-percent in- 
million 9-inch equivalents per year in the Crease in 1966. A total of 54 firms OPp- : 
1950's. : erated 69 plants in 32 States during 

| 1967. : 
_ Heavy Clay Products.—Shipments of Output of lightweight aggregate from 
heavy clay products declined in both slate is not included with the figures for 

| quantity and value in 1967, with all clay and shale. The quantity of slate 
major categories of products showing de- used in 1967 was 649,000 tons, compared 
clines in volume; only one category, with 758,000 tons in 1966. Total plant 
vitrified sewer pipe and fittings, reg- capacity for production of lightweight 
istered a slight increase in total value. clay, shale, and slate aggregates. was 
In spite of the decreases in shipments, about 13 million tons at the end of 1967. 

a | | WORLD REVIEW | : 

: Australia—At Port Adelaide, South high-quality paper coating clay that are 
Australia, Kaiser Refractories (Pty.) ~ presently imported. 
Ltd. completed and started operating its _ . . 
second specialty refractories plant for _ Greece.—Output of bentonite, which 
production of fire clay and basic re- nearly doubled in 1966, experienced a 
fractory products. A substantial invest- substantial increase again in 1967, from 

: ment was made during the year by A. P. about 100,000 tons in 1966 to 132,000 

Green Refractories Co. in Newbold Gen- tS in 1967. | | 

eral Refractories, Ltd., New South Italy.—Bentonite output, second only to 
Wales. : the United States, totaled 270,000 tons 

Canada—The Algoma Central Railway in 1967, a substantial increase over the 
was reported to be developing a large 1966 figure of 237,000 tons. Bleaching 

kaolin deposit in the Hearst area of Clay production also rose from 96,000 
northem Ontario to supply a substantial [07S In 1966 to 102,000 tons in 1967. 
part of Canada’s needs, particularly in Fire clay production, however, dropped 
the paper industry. Also in Ontario, from 319,000 tons in 1966 to 310,000 

Kaiser Refractories started construction tons in 1967. 

of a new refractory brick plant at Oak- Mexico.—Bentonite production rose 
ville. | from 28,000 tons in 1966, to 36,000 tons 

Czechoslovakia.—Plans were announced in 1967. Fuller’s earth output more than 
for increasing annual kaolin output at ‘pled, from 6,700 tons in 1966 to 
the mining center of Horni Briza from 20,000 tons in 1967. More than 100,000 

145,000 tons to at Jeast 220,000 tons. tons of fire clay was produced in 1967. 
Equipment was to be purchased from Morocco.—Morocco produced a signifi- 
European and British firms. cant quantity of montmorillonitic clays, of 

| France.—Kaolin deposits in western which 28,000 tons was classified as 
France were under development by or smectite, 7,500 tons as bentonite, and 

subsidiary of Compagnie de Mokta. 4,500 tons as ghassoul. 
Kaolin from the deposits was intended Mozambique.—A new firm, Mineira 
to replace the substantial quantities of Industrial, was authorized to produce
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bentonite from deposits west of Lourenco in 1967 compared with only 1,800 tons 
Marques containing 5 to 10 million tons. in 1966. About 350,000 tons of miscel- 
Monthly output was to be about 150  laneous clay and 5,500 tons of fire clay 
tons. was mined in 1967. | 

New Zealand.—A detailed drilling pro- Senegal.—Opening of a new plant for 
gram and feasibility study were under production of attapulgite was announced 
way on bentonite in the Coalgate area to early in 1967. The plant, which is about 
determine if an economic bentonite ex- 60 miles from Dakar, will produce ma- 
port business could be established to terial primarily for export to Europe.’ 
furnish clay binder for the growing Output during the first year of operation 
iron ore pelletizing industry. Pilot plant was 1,650 tons. 

| set in the Ooi made in New Zealand United Kingdom.—To meet the need 
for improved port facilities, English 

Peru.w—Peru has developed bentonite China Clay Lovering and Pochin, Ltd., 
clay deposits in order to furnish binder was considering leasing and improving 
clay for iron ore pelletizing by Marcona the port of Fowley. Exports of 2.5 mil- 
Mining Co. at San Nicolas. A total of lion tons of kaolin per year by the firm 
18,500 tons of bentonite was produced were projected for the mid-1970’s. 

TECHNOLOGY | | 

The Bureau of Mines continued re- kaolin products. During 1967 successful 
search on a number of problems related grinding tests were made on clays other : 
to clay resources. Field and laboratory than kaolin and on a variety of other 

studies on Minnesota glacial lake clay minerals. Research underway for many 
deposits resulted in development of a years on methods of extracting alumina 
potential iron ore pellet binder using from clay was continued, and a report 
Minnesota clay alone, or equal parts of on evaluation of a lime-soda sinter process 
western bentonite and Minnesota clay. was published. A Bureau of Mines 
The glacial lake deposit, near Cook, study of potential aluminum ores culmi- 

Minnesota, contains several hundred mil- nated in publication of a report that in- , 

lion tons of clay, and use of the local cluded extensive reporting on _ large 
clay by Minnesota taconite pelletizing reserves of fire clay, kaolin, ball clay and 
plants would result in substantial savings bauxitic clay throughout the United 
in freight costs. States and possessions.° | 

The Bureau’s cooperative studies on The last in a series of reports on clays 

clay included work with 13 State min- and _ shales in the North Central States 

eral resource agencies in 1967. The work suitable for production of expanded 

varied from state to state depending on lightweight aggregates was published. 

the resources problems involved. Some This paper reports that of 10 large 

studies were statewide and general, channel samples taken in Michigan, 

while others were designed to solve more two from Presque Isle County showed 

specific and restricted problems, such as the most favorable characteristics for 

those arising from urban encroachment production of acceptable expanded ag- 

into active or potential clay mining areas. gregates meeting American Society for 

Efforts were made during the year to Testing and Materials specifications under 

improve the cooperative work by includ- designation C 330-60T for strength and 

ing a greater variety of minerals, by ———_ 

bringing more States into the program, Jon ng ae (London). 'V. 268, No. 6858, 

and by improving testing and reporting A s 3 ohnson, Stanley §. and Mile F Tyrell. on 

methods and procedures. A report on the Counties. Virginia Division of Mineral Re- 

clays in the eastern counties of Virginia sources, Miner. Res Rept. 8, 1967, 282 PE hn 

was published. ; J. Henn, and Ralph C. Kirby. Methods For 

Bureau of Mines research continued — Froduring eae Ginter Process, BuMines Rept. 
on fine attrition grinding of minerals, o¢ Iny. 6927, 1967, 38 pp. 

which has been successfully applied for 1 Bureay gt agines inf, Gir, 8835, 1967, 138 
commercial processing of high-grade pp,
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weight. Four of the other samples were exhibited a direct relationship with the 

found to be suitable for production of | green and dry strength of pellets formed 

structural clay products.® using several domestic and _ foreign 

Irreversible thermal expansion was bentonites as binder. Additives, par- 

described as a valuable tool in predict- ticularly those with sodium, effected the 

ing behavior of various clays and zeta potential and improved the pellet 

| ceramic body formulations. This method strength significantly." | 

can be used for choosing proper ceramic A high-energy, mechanically generated, 
raw materials to achieve specified results, ultrasonic vibration device for use in 
for preliminary evaluation of deposits of | rapid and complete dispersion of clay. 
clay or other ceramic raw materials, and bodies and glazes was described. Reuse 

for developing firing curves for the most of dried scrap from trimming operations 

, efficient production of ceramic products.” and breakage of clay bodies was made 
An instrument using a laser beam for possible by one pass through the device : 

alining clay sewer pipe was produced. at the high rate of 50 gallons per minute 
A year reference beam permitted con- of a ground and premixed scrap-water 

| tinuing line checks to maintain accuracy. Slurry containing 50 percent solids. The 
Faster installation, up to 50 percent device, consisting essentially of a high 

| above normal, was reported.® pressure orifice and a specially designed. 

Lightweight aggregate wall, floor, and blade for the slurry to impinge upon, 
roof panels were to be used in an experi- takes up little space, requires very little 
mental group of low-cost housing units Power to operate and is much more rapid 
to be constructed in a Washington, D.C., than conventional dispersion methods.” 

urban renewal site. Fire protection, long 
| life, and low maintenance costs were -  — 

cited as the reasons for choice of light- = Aase, James H. Lightweight Aggregates, 

vi en of taste SEDGE ony hee 
at low temperatures, experiments showed Expansion. Ceramic Age, v. 88, No. 8, August 

that by introduction of ae polymers vonbrick, & Clay Record. V. 151, No. 2 August 
into montmorillonite interlayers kaolin 7 pp. 22-28. 

| | was readily formed at 175° to 220°C and 1967 a oe Clay Record. ve 151, No- 2, August : 

4,000 to 8,000 psi_ under slightly acid inental Formation of Kaolinite from Mont 
conditions. Introduction of aluminum iN ~=morillonite at Low Temperatures. Am. Miner., 

other forms did not result in more than No 7 fle, rsh oh. ol HS 
sma aan On ee formation even Fotential of Bentonite ond wine Strength oo 
under strongly acid conditions.” | niire ellets. Trans. Soc. Min. Eng., v. , 

New data were obtained on the prop- Ne Walken No an Ww ww McCarthy. 
erties of bentonite which are important Ultrasonic Dispersion of Clay Bodies. Am. 
in determining its suitability for iron  [49°190°°° PU? ¥ 46 No: 2 Feb. 1967, pp. 
ore pellet binder. The _ electrokinetic ———. Sonolation Cuts Scrap Reprocessing 
forces between the clay and the iron ore pr "S6, ga” Ind. v. 88, No. 3, March 1967,
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Table 2.—Value of clays produced in the United States, by States 

(Thousand dollars) 
ERR ee 

Kind of clay produced in 1967 
. State 1966 1967 —_————__--—-_-. 

Kaolin Ball Fire Benton- Fuller’s Miscel- 
clay clay ite earth laneous 

a eee 

Alabama_____-.--_---.---. $5,142 $7,422 x x x x 
Arizona !__ 2-2 121 37 x x x 
Arkansas__._____.-__-____- 23776 1,740 x x x 
California. ._._.__.__.____. 6,708 6,037 x x x x x x 
Colorado. __-___-_-.---.---- r1,315 1,274 x x x 
Connecticut_______________ 296 334 x 
Delaware..._._.__.--_____.. 11 11 x 
Plorida.....-.._------.---- 11,408 11,574 x x x 
Georgia..-_..- 22.2 2-2. = 78, 685 77,314 x x x 
Idaho... 2-2-1: 2 3 22 2316 x x x 
Illinois 4....222-_--2-----.-- 3,996 3,799 x x x 
Indiana... -________- 2,196 2,126 x x 
Iowa....-_--_-_ 2 ee 1,438 1,643 x 
Kansas.....-..------__.--- 1,006 1,339 x x 
Kentucky 5_______________ 2,277 2,066 x x - xX 
Louisiana__.-...-...__.__-- 983 1,260 — x 
Maine. ____-___.____._____- 58 . 54 x x . 
Maryland_._._._.....--.-. 51,084 1,462 x x x 
Massachusetts._..._..__.-- 260 WwW x 
Michigan._____.___________ 2,620 2,636 . x 
Minnesota 3__...__-__-_.__-- 336 342 x . x 
Mississippi. ____....__.___-. 7,489 7,852 x x x x x 
Missouri_.___.._.__-..__-- 5,989 6,220 x . x 
Montana 1____ ee 56 50 x x x 
Nebraska. ......_..._._.-- 153 142 . x 
New Hampshire_-___-._...-- 51 42 x 
New Jersey_..._._...-..... 1,819 1,189 x x 
New Mexico.____._.__.__-- WwW 74 x x 
New York._.______._______ 1,726 1,814 x 
North Carolina 2.___.._._-- 2,241 -2,012 x x 
North Dakota_.__._._.___. 100 W x x 
Ohio_._..._.......-.....-. 14,522 15,185 x x 
Oklahoma !_______._.___-_-_- 754 869 x x x 
Oregon _.._._...--.-.-__--- 362 3 295 ~ x x x 
Pennsylvania 2._.......__._._ 17,033 16,703 x xX x 
South Carolina_.____..___-- 8, 830 8,048 xX x 
South Dakota_.........__-- 870 799 x x 
Tennseess 4.___.___ 4,909 5,152 x x x 
Texas.._.._.____..__.___ 7,187 8,081 x x x x x x 
Utah 23...0.- 3240. 288 x x x x x 
Virginia___..._..._-......- 1,813 1,623 x 
Washington 3_____...____-- 249 203 x x 

- West Virginia 3__..._.__._.- 334 254 x x 
Wisconsin _....__._..-_.--- 148 112 x 
Wyoming......_....-...... 15,874 14,313 x x x 
Other 6____.___._...._..... 18,727 10,181 

Total.._..__._....... ° 221,714 223, 987 
Puerto Rico. ___-...-_..--- 271 244 x 

r Revised. W Withheld to avoid disclosing individual company confidential data, included in ‘‘Other.”’ 
X Major producing States which account for approximately 90 percent of production. 
x Other producing States. . oo 
1 Value of bentonite included with ‘‘Other’’ to avoid disclosing individual company confidential data. 
2 Value of kaolin included with ‘‘Other” to avoid disclosing individual company confidential data. 
3 Value of fire clay included with ‘‘Other’”’ to avoid disclosing individual company confidential data. 
4 Value of fuller’s earth included wth “Other” to avoid disclosing individual company confidential data. 
5 Value of bail clay included with ‘‘Other’”’ to avoid disclosing individual company confidential data. 
6 Includes Hawaii, Nevada and Vermont, value indicated by footnotes 1 through 6, and value indicated by W.
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Table 3.—Kaolin sold or used by producers in the United States, by States 

Sold by producers Used by producers Total 
Year and State ee 

Short tons Value Shorttons Value Short tons. Value 

1963_______-..-.----_--_--_.-_ 2,911,926 $57,239,980 251,647 $2,530,294 3,163,573 $59,770,274 
1964__..._._.--.---_-_-_-_-_--. 3,119,922 62,621,540 211,420 1,985,452 3,331,342 64,606,992 
1965______.._-..-_..-._-_._.. 3,214,473 66,058,179 389,480 3,403,264 3,603,953 69,461,443 

1966: 7 - 7 - _ | | 
Florida and North Carolina 38,241 849,924 ___-.-. LLL Lele 38, 241 849,924 
Georgia__.__.-__.....__-. 3,002,230 65,766,471 204,224 1,389,886 3,206,454 67,156,357 
South Carolina___________- WwW WwW WwW WwW 538,426 7,433,792 
Other States !______ 2-2 623,638 8,701,559 517,113 5,275,935 602 ,325 6,543, 702. 

~ Total_.____.-.___._..... 3,664,109 75,317,954 721,337 6,665,821 4,385,446 81,983,775 

1967: - - | 
Arizona.____-____--_------ 62 1,581 __---o 2 LLL Leelee 62 1,531 
‘California. ___......-____- 22,431 229,308 ____--. __- ----- 22,4381 229 , 308 
Florida and North Carolina 38,267 © 922,159 ___-L- LLL eee 38 , 267 922,159 
Georgia..-..--.....-..--. 2,679,757 66,209,370 329,126 3,117,554 3,008,883 69,326,924 

South Carolina__.__..___-- 473,704 6,649,251 66, 731 321,220 540, 435 6,970,471 
| Other States 1....________- 121,527 1,635,721 241,314 2,234,490 362,841 3,870,211 

Total__..........-...-. 8,835,748 75,647,340 687,171 5,673,264 3,972,919 81,320,604 

W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Other States.”’ 
1 Includes Alabama, Arkansas, California (1966), Idaho, Pennsylvania, Texas, Utah, Vermont, and States 

indicated by symbol W. . 

Table 4.—Georgia kaolin sold or used by producers, by uses 

(Thousand short tons and thousand dollars) 

China clay Refractory 
paper clay, uses Total kaolin 

ete. 
Year eee 

Value 
Quantity Quantity Quantity ————————_—__________—- 

Total Average per ton 

1963____._.__.--- 2 2te-_---- = 2, 276 214 2,490 $50,294 $20.20 
1964____.-_____.-.-_- LeeLee 2,389 195 . 2,584 54,520 21.10 
1965_____._-______-- L-ieee 2,478 243 2,721 57,411 21.10 
1966_____._-____ 2 Le eee 2,719 487 3,206 67,156 20.95 
1967____.__._-___ eee 2,708 301 3,009 69 , 327 23.04 

Table 5.—Ball clay sold or used by producers in the United States 

Year Short tons Value 

1968____... 2 eee eee 547, 668 $7,541,471 
1964_________-_ Lee eee 567,315 7,829,841 
1965__._. 2 eee eee eee eee eee 590,717 8,197,474 
1966____._._ ee eee eee 570, 807 7,322,140 
1967____.____ eee eee 559,165 7,445,652
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Table 6.—Fire clay, including stoneware clay,! sold or used by producers in the United 
States, by States 

A etna 

Sold by Producers Used by producers Total 
Year and State —_- —————————— rrr eee 

Short tons Value Short tons Value Short tons Value 

eee 
1963__-______--..-.._-:-.-_ 2,454,714 $9,392,863 5,935,460 $30,165,007 8,390,174 $39,557,870 
1964_______.._.-_-...-_..-. 2,615,102 9,705,844 5,933,588 31,286,962 8,548,690 40,992, 806 
1965._____-----._-.-_-_.--. 2,828,837 10,581,447 6,191,812 32,532,388 9,015,649 43,113,835 

1966: 
Alabama_______________ WwW W WwW W 455,118 2,174,120 
California___.__________ Ww WwW WwW WwW 476,262 1,417,520 
Colorado_____..____.__. °71,525 ¢'291,376 r 95,334 408,187 * 166,859 tr 699,513 

~  Tlinois.-_.-22_--- Ww WwW WwW WwW 264,036 14,562,439 
Indiana_______________- 246,029 374,742 68 , 354 136, 708 314,383 511,450 
Kansas-__..-______--___- WwW Ww WwW WwW 126, 681 271,362 
Kentucky_____._-_____- WwW - W WwW WwW 177,612 1,086,000 
Maine_____._ ee eee eee Lee 30 87 30 37 
Maryland. ____-______-- WwW WwW WwW WwW 28,201 152, 618 
Missouri. _____-.__-._-- WwW W WwW W 1,285,159 4,898,181 
New Jersey_..--__-----. WwW WwW WwW W = 108,874 330,104 
Ohio___._-_-2 22 Le Lee 919,600 2,567,525 1,353,789 8,174,881 2,273,389 10,742,406 
Oklahoma______-_------. 0 -ee eee Lee 370 3,700 370 3,700 
Pennsylvania__________- 504,403 1,298,566 1,115,838 9,157,121 1,620,241 10,455,687 
Texas____--___-_- oe. WwW WwW WwW WwW 859,367 2,057,041 
Other States 2..-_____.____ 854,913 4,336,616 °3,547,980 715,429,955 + 621,588 «5,317,186 

eee OES 
Total___.._...____._. "2,596,470" 8,868,825 * 6,181,695 * 33,310,589 * 8,778,165 t 42,179,414 

1967: 
Alabama______-._-___-- W WwW WwW W 622,484 3,855,928 
California. ___.__.__.___- WwW WwW WwW WwW 420,985 1,140,011 
Colorado_______-__.._.- 46,899 225,954 95,776 409, 584 142,675 635,538 
Illinois. ...._-.._-_---_.- 92,192 892 , 035 152,170 480, 731 244,362 1,372,766 
Indiana____________.__. 193 , 086 311, 762 54,205 108,410 247,291 420,172 
Kansas______._-___-____- W WwW W W 5 142,897 312,054 
Kentucky__.____._--__- WwW WwW WwW W 144,296 926,484 
Maine....-.- 22 eee eee Lee 34 99 34 99 
Missouri__..._-_______- 86, 666 204,664 1,043,907 4,542,159 1,180,573 4,746,823 
Montana______________- 119 ATT) _Loe eee eee 119 477 
New Jersey____________- WwW WwW W W 99 , 527 765 , 906 
New Mexico____________ 410 3,690 60 300 470 3,990 
Ohio_____ 2-2 (839,614 2,668,634 1,175,025 7,561,430 2,014,639 10,230,064 
Oklahoma...---_------ eee eee Lee 376 3,760 376 3, 760 
Pennsylvania______.___- 489,512 1,212,509 945,714 9,748,259 1,435,226 10,955,768 
Texas_________-______-. W WwW W WwW 747,909 1,861,986 
Other States 2.__________ 763,913 4,469,811 1,992,735 9,318,160 578,550 4,925,602 

Total___._..._....... 2,512,411 9,989,536 5,460,002 32,167,892 7,972,413 42,157,428 
eee 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other States.” 
ger cmtdes stoneware clay as follows, in short tons: 1963, 44,798; 1964, 45,679; 1965, 49,517; 1966, 45,887; 

1 , 01,579. 
2 Includes Arkansas, Idaho, Maryland (1967), Minnesota, Mississippi, New Mexico (1966), North Dakota 

(1966), Oklahoma (1967), Utah, Washington, West Virginia, and Wyoming, and States indicated by symbol W. 

Table 7.—Bentonite sold or used by producers in the United States, by States 
eee 

Year and State Short tons Value Year and State Short tons Vahie 
ae 

1963._____._---.-------. 1,584,516 $18,536,229 1967: . 
1964________..-._--.---. 1,729,503 19,413,396 Colorado. ___.__-- 1,663 $13 , 250 
1965._-__--.----.---.-.-. 1,887,947 20,406,968 Mississippi-_-____-_- 259,133 3,067,207 

——eeSS EEE Oregon __________- 799 9,588 

1966: : Texas___________. 97,2114 660,205 
Colorado____..____-- 800 $8, 700 Utah____-- ee 2,508 24,768 
Mississippi-_ ________- 291,313 3,614, 653 Wyoming.._.-.... 1,454,670 14,223,137 
Oregon.______-____-- 656 7,872 Other States 1_____ 226,857 2,492,166 
North Dakota______- 10 200 —_—_ 
Texas.___-_--___-_____ 107, 443 875,896 Total__..------ 2,042,841 20,490,321 
Utah____--- 2,541 r 23,933 
Wyoming-..----.---. 1,506,579 15,753,520 
Other States 1________ 151,274 1,725,045 

Total___.----.---. 2,060,616 22,009,819 
ee 

¥ Revised. 
1 Alabama, Arizona, California, Idaho (1966), Montana, Nevada, North Dakota (1967), Oklahoma, and 

South Dakota.
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Table 8.—Fuller’s earth sold or used by producers in the United States, by States : 

- . Year and State Short tons Value - Year and State Short tons Value 

1963___..-....._-_-.---_-- 481,817 $11,210,618 1967: 
1964__-____.-_o--____-.-._. 551,886 12,742;897 Florida and Georgia, 655,990 $17,537,864 
1965______-.._-_-_---.__.. 674,422 15, 795,385 Utah... ee 2,645 44,905 

66 See Other States 1....... 145,284 2,955,823 
1966: ea 

Florida and Georgia___. 633,899 16,006,985 Total....-.....-. 803,919 20,538,592 
Utah... 4,254 66,222 
Other States 1...._..... 121,485 2,280,677 

Total.__.._.._..._._ 759,638 18, 353, 884 

1 Includes California, Illinois, Mississippi, Nevada, Tennessee, and Texas. 

Table 9.—Miscellaneous clay, including shale and slip clay sold or used by producers in 
the United States, by States 

Sold by producers. - Used by producers Total 
Year and State —  — 

Short tons Value Short tons Value Short. tons Value 

1963____._....-___-_.___. 1,041,823 $1,190,063 34,926,431 $43,004,301 .35,968,254 $44,194,364. 
1964____._-.__.._.-..__. 1,365,870 1,610,590 36,852,775 45,485,871 38,218,645 47,046,461 
1965_____.-...-..--.-_-. 1,310,360 1,462,703 38,048,204 46,494,208 389,358,564 47,956,911 

1966: ; 
Alabama____..___._- ws. WwW Ww W 18,68,820 1,859,663 
Arizona____-.2---2-2 0 -- eee eee Leek 89,014 119, 758 89,014 119, 758 
Arkansas.___..__---_ ___--_--- _.-.-__--- 775,125 776, 335 775,125 776,335 

. California. _._.__.__- 157,815 © 271,659 2,291,663 4,505,302 2,449,478 4,776,961 
Colorado____..-.--_-- 46,031 137,997 385,214 469 ,091 431,245 ~ 607,088 
Connecticut_______- . WwW WwW W WwW 192,240 295,500 
Delaware_.._____--_. _--_----- ------ eee 11,400 11,400 11, 400 “11,400 

 Georgia...---------- 0 eee eee eee 1,685,765 1,040,053 1,685,765 1,040,053 
Idaho_____.-- 2-22 ee Le eee ee LeeLee ~)— 28, 468 22,075 23 , 463 22,075 
Thlinois......_.-.._-- 6,000 6,000 1,628,572 | 2,427,831 1,629,572 2,483,831 
Indiana____________- 187,770 190,217 988,825 1,494,484 1,176,595 1,684,701 
Iowa__..._--_------2 0 -----e ee Lee. 1,130,405 1,437,686 1,130,405 1,437,686 
Kansas__.____-_____- Ww WwW wt Ww 720, 108 734,814 
Kentucky__.._.---.-.  -----.--- 0 ~~ ----- 974,376 1;191,091 974,376 1,191,091 
Louisiana_._.._-___-- W WwW W ‘ W~ 1,005,200 982,531 
Maine________-_-.-. ----_---.  ---------- 44,865 58,290 44, 865 58,290 
Maryland_____._..-_ > ‘W WwW. WwW WwW 827,529 .9381,557 

, Massachusetts_.__-_..  ----.---. ---------- 201, 754 260,247 201, 754 260,247 
Michigan__..____.._.) ---- 2-2 Lee eee 2,449,801 2,619,691 2,449,801 2,619,691 
Minnesota_..__-.---.  ---------) ------+--- 224,080 336,145 224,080 336,145 
Mississppi_...-.-.._.  ---------  -_---------: 1,156,328 1,201,313 1,156,328 1,201,313 
Missouri... ____------ W W W W 1,043,695 1,091,274 
Montana______..-... -.-------  ---------- 58,386 56,160 53,386 56,160 
Nebraska___._-.-_.-. 0 --.- eee LeeLee 152,806 152,806 152, 806 152,806 
New Hampshire...-..  ---.----.  ---.------ 50, 790 50,790 50, 790 50,790 
New Jersey_____--_-.  _-------- ---.------ 378,999 488 , 823 378 , 999 488 , 823 
New York.____---_-- ‘W WwW WwW W 1,468,856 1,725,979 
North Carolina..__--. -..-----.  ~-- Lu -- 3,380,712 2,241,051 3,380,712 2,241,051 
Ohio _._...-__------ 234,012 214,771 2,581,786 3,565,302 2,815,798 3,780,073 
Oklahoma_____--.-.-.  ---------) ----=2----- 745,073 750,048 745,073 750, 048 
Oregon___...__------ ‘W WwW WwW W 360,351 354,345 
Pennsylvania. __-___-_ 87,816 65,471 1,585,057 6,511,680 1,672,873 6,577,151 
South Carolina_._._..  ---------  -----_---- 1,600,372 1,395,997 1,600,372 1,395,997 
Tennessee___._-_.-.--.  --------- -----+----- 973,612 363, 813 973, 612 363, 813 
Texas _._______--_-- 1,240 1,488 3,521,263 3,932,262 3,522,503 3,938,750 
Utah__. 2. ee W WwW WwW WwW 82,295 150,071 
Virginia_______-.-.-.  ---------  ---------- 1,486,344 1,818,396 1,486,344 1,813,396 
Washington________-- W WwW W W 185,118 248,794 
West Virginia___.___- 20,111 21,522 280,210 312,709 300, 321 334,231 
Wisconsin. ___._.___. --------- ---------- 122,799 147,849 122,799 147, 849 
Undistributed }______- 415,215 489,456 8,035,868 8,713,305 701, 871 828 ,233 

Total.____________ 1,156,010 1,398,581 39,004,727 48,466,783 40,160,737 49,865,364 

See footnotes at end of table.
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Table 9.—Miscellaneous clay, including shale and slip clay sold or used by producers in 
the United States, by States—Continued 
ec 

Sold by producers Used by producers Total 
Year and State _—— $$ 

Short tons Value Short tons Value Short tons Value 

a 

1967: . a 
Alabama_-_______---- WwW WwW WwW W 1,917,395 $2,173,067 
Arizona__._-.-_-----  ---------  ---------- 66,575 $ 35,003 66,575 85,003 

Arkansas___...-.-.-. ---------  ---------- 810,702 1,066,036 810,702 1,066,036 

California___._..---- 195,495 $337,736 1,922,853 3,693,864 2,118,348 4,031,600 
Colorado______..---- 72,521 145,042 379, 639 479 , 869 452,160 624,911 
Connecticut_____._-.  ---------  ---------- 191,000 334,200 191,000 334,200 
Delaware_._____---_--- --.------  ----.----- 11,000 11,000 11,000 11,000 
Georgia__._.__------ --------- ---------- 1,678,390 1,093,765 1,673,390 1,093,765 
Idaho___.------_--_--.  --------- 9 ---------- 19,065 15,615 19,065 . 15,615 
Illinois._..__.._...___ --------- ---------- 1,686,963 2,245,806 1,636,963 2,425,806 
Indiana______----.-- 191,037 193,606 1,050,796 1,512,695 1,241,833 1,706,301 
Jowa.__.___-__-_-------~  --------- 0 -----+----- 1,207,693 1,642,879 1,207, 693 1,642,879 

Kansas__.___-__-.---- 9 --------- 0 ---------- 791,977 1,027,069 791,977 1,027,069 
Kentucky____-.----- WwW Ww WwW W 1,050,944 1,139,675 
Louisiana___-..._..-. --------- ---------- 995,225 1,260,128 995,225 1,260,128 

Maine._______-__---- -~-------- ---------- 41,590 54,340 41,590 54,340 

Maryland___._------ WwW WwW Ww WwW 969 , 572 1,145,091 
Michigan_..._..-.---- ---------  ---------- 2,465,692 2,635,970 2,465,692 2,635,970 
Minnesota____..._-.-. --------- ---------- 227,651 341,501 227,651 341,501 

Mississippi_.._...---  ---------  ---------- 1,088,873 1,479,418 1,088,873 1,479,413 

Missouri__......._-__ ---------  ---------- 1,174,285 1,473,064 1,174,285 1,473,064 

Montana_______.-.-_  --------- ---------- 46,036 | 49,493 46,036 49,493 

Nebraska_______--.-_ ---------  ---------- 125,906 141,596 125,906 141,596 

New Hampshire ---- ---------  ---------- 42,350 42,350 42,350 42,350 . 

New Jersey....------  --------- ---------- | 387, 682 423,027 337, 632 423,027 

. New Mexico___------ 1,249 12,025 44,553 58,048 45,802 70,073 

New York___._---.-- WwW WwW WwW Ws 1,506,333 1,814,271 

North Carolina_...... _-------- ---------- 2,976,661 2,012,077 2,976,661 2,012,077 

Ohio________-.------ 257, 683 198,265 2,397,720 4,757,105 2,655,403 4,955,370 

Oklahoma_____--...--  --------- -+-------- 743,810 865 , 033 743,810 865 , 033 

Oregon..__-.-------- Ww WwW W ‘WwW 294,138 © 285,196 

Pennsylvania... ..--- 85,222 61,958 1,473,643 5, 685, 903 1,558,865 - 5,747,861 

South Carolina__..._. --------- ---------- 1,192,548 1,077,514 1,192,543 1,077,514 

Tennessee. _._._.-_--  -------+--- 9 -+-------- 1,201,861 533,231 1,201,861 533,231 

Texas____._-_-------- --------+ 9 +-+------=-- 8,597,572 4,882,301 3,597,572 4,882,301 

Utah___.---.-------- WwW WwW. WwW W 108, 716 218, 667 

Virginia.__.._--.-.-.  --------- ---------- 1,382,302 1,623,037 1,382,302 1,623,037 

Washington______---- W W W WwW 138, 862 202,737 

West Virginia__..---- WwW WwW WwW WwW 244,756 253 , 904 

Wisconsin.__..__---. --------- ---------- 88 , 790 111,887 88, 790 111,887 

Undistributed 1____--- 250,375 317,830 6,852,413 7,923,428 872,072 1,008, 650 
a 

Total._._....-.----- 1,058,582 1,266,462 38,258,761 50,768,247 39,312,343 52,034, 709 

arn 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes States indicated by symbol W and Florida, Hawaii, Massachusett (1967), Nevada, New Mexico 

(1966), North Dakota, South Dakota, Vermont, and Wyoming.



Table 10.—Clay sold or used by producers in the United States in 1967, by kinds oo 

(Short tons) . oo 

Fire clay and — Miscellaneous 
Uses Kaolin Ball clay stoneware Bentonite Fuller’s clay including Total 

clay . earth | slip clay 

Pottery and stoneware: : 
Whiteware, ete__.....__..--___--------------------------------- 1187,820 1254,665  -__--_--_-2. 0 Lee eee eee eee 1 391,985 
Stoneware, art pottery, fiower pots, and glaze slip._.___-_.__--_-_-- @) @) 51,579 ee eee eee 77,567 1129 146 

Total_.__._..___----__-___--- eee eee - 137,320 254,665 51,579 _.__------- 2+ --a---- 77,567 521,181 
Floor and wall tile....__.__------_------------------------------ 54,045 114,564 214,316. --- eee Le (101,979 484,904 

Refractories: 
Firebrick and block__.___..._._____--__---_-------- eee 433 , 778 (2) 2,852,167 ___ eee Lee (2) 8,324,249 
Bauxite, high-alumina brick______..------------------------- (2) wee enn ee 86,106 __--------- Looe 3 86,106 = 
Fire-clay mortar___.__....___-_-----_---------------------- (2) (2) 153,947 __ 2 eee Leite (2) 178,177 o 
Clay crucibles__._.._._-_.---------------------------------- 0 --------- ) --------- (?) ween eee ee cee eee ee eee eee ee (2) 
Glass refractories_._...--..--------------------------------- (?) (2) (2) ween anne eee ene eee eee Wee (2) Ps 
Foundries and steel works______._.-___--.------.4------------ (2) _ (%) 528, 542 4652,305 _______._ (2) 1,209 ,236 > 
Zine retorts._-._....__------------------------------------- 0 --------- ++ +--+ -- (2) wenn eee eee eee eee eee eee (2) MH 
Saggers, pins, stilts, and wads__-_._-------------------------- (?) (?) (2) wee eee een eee eee ee ee ene e eee 198 , 482 wa 
Other refractories______...___.--_-.-_--__------------------ 83 ,933 106 , 401 403 , 102 (4) wane 22,142 326 , 223 K 

Total________...__-------- eee ee ee eee eee 517,711 106,401 4,023,864 652,805 ___.____- 22,142 5,822,423 > 
Heavy clay products: Building brick, paving brick, drain tile, sewer 

pipe, and kindred products______--------------------------  --------- (8) 3,560,048 _---.--- Lee ee 18,982,716 522,492,759 O 
Architectural terra cotta._..__.-...----------------------------- (8) ween eee (5) pence een eee eee ene (5) } 
Lightweight aggregates.._..__._.._------------------------------ 0 --------- 0 +--+ --- (*) ween eee nee wee eee eee 8,779,428 68,779,428 P| 

Filler: 
e 

Paper filling. _._._.___--._--------------------------------- 688,501 _.-_.---.  -_--_---.-- (5) ween eee eens 8 688,501 a 
Paper coating._._______-_---------------------------------- 1,258,276 -_.---- 2.0 -o--------e oe eee -- (5) ween enn e ee 31,258,276 “ 
Rubber. -______------------------------------------------- 865,112 __--_-----  ----- eee ene nee eee eee eee 365,112 
Paint....___......_--_-------.------------------------------ 111,152 _-L- eee eee eee eee eee eee eee 111,152 
Fertilizers. __._....-.__--------------------------------+---- 82,9381 __-._-__- (?) eeeen--e-- wee eee 6,180 389,111 
Insecticides and fungicides___._____.-_.---------------------- 12,644 _.__-__-- (2). 10,342 180,500 (8) 3 203, 486 
Other fillers._.-...__..--..--------------------------------- 79 , 097 (®) 27,422 (5) 4,502 (5) 180,221 

Total________._--__-_-------------- +e ------ = 2, 597,718 (5) 27,422 10,342 185,002 6,180 2,845,859 
Portland and other hydraulic cements___-___.--_------------------ 101,546 __-__-.-.  -_--------- (5) (5) 11,096,125 511,197,671 

Miscellaneous: 
Filtering, decolorizing and clarifying._-__-.._------------------  ---------) --+------) +--+ --- 150,695 34,996 ____/_____ 185,691 . 
Rotary-drilling mud___.___.-_---.--------------------------  --------- 0 ---+----- 5, 856 413 ,133 62 ,735 (5) 6 481,724 
Chemicals..___.._-_.------------------------------- eee (*) eeneeeeee (5) QQ) Le 120,536 
Animal feed... __---_--------------- ene ee eee eee eee 839 , 765 (8) _ ee 6 39,765 
Absorbent uses..._____.._---------------------------------- 0 woe eee wee eee ) (5) 482,272 (8) 6 482 , 272 
Enameling.._._._..___.------------------------------------ (5) (5) ----------- (5) ween eee e eee nee 18 , 530 
Catalysts (oil refining)_....-__------------------------------ (®) wee eee eee eee Lee eee ee eee eee ee (8) ,



Pelletizing: 
Tron ore_.__.___- none ee ee ee eee ee eee eee ee nee 548,947 _...-.---) ------------ 548 , 947 
Other__._._-_--_-_-_------ ee eee ee ee ee ee ee eee een wee nee eee 15,789 Lue Lee e-- 15,739 

Reservoir, pond and ditch lining......__.-------------------- 0 --------- 0 --------- 0) --+-+------ (5) eee eee eee eee ene (®) 
Other uses_______.-__-______- ue eee eee 564,584 83 , 585 89 , 333 211,915 38,914 296 ,206 1,126,221 

Total______.__-_-___-_-_-_ eee eee ene 564,584 83 , 585 95,189 1,380,194 618 ,917 296,206 3,019 ,425 

Grand total: 
1967___________---- eee eee. «= 88, 972, 919 559,165 7,972,413 2,042,841 803 ,919 39,3812 , 343 54,663 , 600 
1966_________-_--__-_-_-- ~~ eee eee eee eee. «= 4, 885, 446 570,807 *8,778,165 2,060,616 769 , 638 40,160,737 *56,715,409 

ee eee 

¥ Revised. 
1 Some stoneware, art pottery, etc., included with whiteware. 
2Included with “Other.” 
3 Incomplete figure; remainder included with ‘‘Other.”’ 
4Some “Other refractories” included with foundries. 
5 Included with miscellaneous “‘Other Uses.’’ 
6 Incomplete figure; remainder included with miscellaneous “Other uses.”’ . 
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Table 11.—Shipments of refractories in the United States, by kinds 
eee eee 

Shipments 

Product Unit of 1966 1967 . 
quantity = ———_————————_ Ss 

- Quantity Value Quantity Value 
(thou- (thou- 

. sands) sands) a 
ree a a eee 

Clay refractories: . - . 
Fire-clay (including semisilica) brick and shapes, 1,000 9-inch 311,934 $50,375 276,242 58,357 

. - except super-duty. equivalent 
Superduty fire-clay brick and shapes__.___.... -_..do _._. 91,147 26,674 79,078 24,463 
High-alumina brick and shapes (50 percent __..do -_-_ 51,364 26,951 

A1:03 and over) made substantially of calcined 
diaspore or bauxite.! . . 

Insulating firebrick and shapes._........-...-. ..--do _.-_ 77,688 20,268 59,363 17,528 . 
Ladle brick______.--.---------.-.------.--. _---do -... 210,995 26,296 185,314 23,766 
Sleeves, nozzles, runner brick and tuyeres___.__ _...do _._. 51,222 12,919 45,033 12,232 
Glasshouse pots, tank blocks, feeder parts and Short ton 14,572 5,284 . 

upper structure shapes used only for glass 
tanks. ! , 

Hot-top refractories__....-.-.--.-...-----.--. -.-.do ._.. 66,460 5,074 48,486 4,015 
Clay-kiln furniture, radiant-heater elements, ___________ NA 8,238 7,851 

potters’ supplies, and other miscellaneous 
shaped refractory items. - 

Refractory ponding mortars, airsetting (wet and Short ton 63,541 7,560 62,715 8, 692 
ry types). 

Refractory bonding mortars, except air-setting -_..do _.._ 16,372 1,804 14,556 1,692 
types. 2 | 

Ground crude fire clay, high-alumina clay and ___.do __.__ 531,061 6,000 
silica fire clay. 

Plastic refractories and ramming mixes.2__._....  ....do -.._ .201,518 18,677 188,692 16,855 
Castable refractories (hydraulic-setting)_._..... ....do ._.. 175,282 17,562 158,256 16,163 
Tnsuisting castable refractories (hydraulic- -._..do _.._. 34,160 4,505 38,615 5, 082 

setting). 
Other clay refractory materials sold in lump or  __-.do -___ 199,291 5,329 280,792 6,167 

grouna form.3 4 

Total clay refractories__..-.__-...-_--2--- 22. LeeLee XX 243,516 XX 197,863 

Nonclay refractories: 
Silica brick and shapes.________.......-.-.-_ 1,000 9-inch 97,244 19,057 71,191 14,701 

equivalent 
Magnesite and magnesite-chrome brick and __._do ____ 106,697 100,446 94,082 90,200 

shapes (magnesite predominating) (excluding 
molten cast and fused magnesia). 

Chrome and chrome-magnesite brick and shapes -__..do _-._ 34,878 27,209 22,312 18,923 
(onrpme predeominating (excluding molten 
cast). , 

Graphite crucibles, retorts, stopper heads, and Short ton 19,525 14,964 16,587 13,727 
other shaped refractories, containing natural 

, graphite. . 
Mullite brick and shapes made predominantly of 1,000 9-inch 7,929 10,246 6,566 9,241 . 

kyanite, silimanite, and alusite or synthetic equivalent 
mullite (excluding molten-cast). 

Extra-high alumina brick and shapes made pre- ___.do ____ 3,802 9,484 2,861 6,932 
dominantly of fused bauxite, fused or dense- 
sintered alumina (excluding molten-cast). 

Silicon carbide brick and shapes made predom- ____do ____ 3,996 12,415 1,201 4,136 
nantly of silicon carbide. 

Zircon and zirconia brick and shapes made pre- ____do ___- 1,958 5,973 1,435 5,397 
dominantly of either of these materials. 

Forsterite, pyrophyllite, molten,cast, dolomite, ....do ____ 26,847 40,207 25,760 41,659 
dolomite-magnesite, and other nonclay brick 
and shapes.5 

Mortars: 
Basic bonding mortars (magnesite or Short ton 90,312 7,385 79,886 6,634 

chrome ore predominating). 
Other nonclay refractory mortars __._... -...do _... 41,103 5,983 38,221 5,713 

Nonclay refractory castables (hydraulic-setting) -...do ..-. 27,331 5,489 31,246 6,786
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Table 11.—Shipments of refractories in the United States, by kinds—Continued 
. 

Shipments 

Product Unit of | 1966 1967 
quantity ———————- — 

Quantity Value Quantity Value 
(thou- (thou- 

sands) sands) 

i 

Nonclay refractories—Continued 
Plastic refractories and ramming mixes. (wet and 

dry types): . 
Basic (magnesite, dolomite, or chrome ore --- _do ..._ 174,787 19,691 153,455 17,261 

predominating). 
Other nonclay plastic refractories and ....do .._-_ 46,881 11,483 57,564 12,603 
ramming mixes. 

Dead-burned magnesia or magnesite_..... -.--do ---.- 187,060 8,933 100,774 6,241 
Carbon refractories; brick, blocks and -..-do -_-_ ) () (9%) . 

shapes, excluding those containing nat- 
ural graphite. 434,441 44,969} 257,101 22,195 

_ Other nonclay refractory materials sold in -...do -.-- 99,360 13,4383 

lump or ground form.$ 
Total nonclay refractories............-. ----------- XX 343,834 XX 295,784 

Grand total refractories__....2.-...-... ----------- XX 587,350 XK 493,647 

eure en i EL 

NA Not available. ©. XX Not applicable. 
1 Excludes data for mullite and extra-high alumina refractories. These products are included with millite and 

extra-high alumina brick and shapes in the nonclay refractories section. oe , 

2 Includes data for bonding mortars which contain up to 60 percent A120s, dry basis. Bonding mortars which 
contain more than. 60 percent Al2O3 dry basis are included in the nonclay refra tories section. 

3 Represents only shipments by establishments classified in “‘manufacturing’’ industries, and excludes ship- 
ments to refractory producers for the manufacture of brick and other refractories. 

4 Includes data for calcined clay, ground brick, and siliceous and other gunning mixes. 
5 Includes carbon refractories, 1967. 
6 Included with fosterite, etc. . 

Table 12.—Shipments of principal structural clay products in the United States 

Product 1963 1964 1965 1966 1967 

LR 

Unglazed brick (building) 
1,000 standard brick... 7,405,000 7,743,800 8,089,131 7,606,237 7,117, 353 

Value_..____._-----------thousands.. $267,100 $284,600 $301,038 $292, 914 $285,630 

Unglazed structural tile. __.....short tons-~- 342 , 800 311, 400 813, 260 267,431 234,517 

Value_.___.-------.._-..-thousands-_ $5,600 $5,400 $5,128 $5,317 $4,900 

Vitrified clay sewer pipe and fittings 
short tons.. 1,771,900 1,837,200 1,732,159 1,610,318 1,572,167 

Value__....._-.--....-...thousands- - $97,700 $104,000 $103,420 $96, 707 $97, 330 

Facing tile, seramic glazed, including glazed 
brick______._..--1,000-brick equivalent - 352,900 332, 700 307 , 944 292,525 230, 064 

Value______...._-------.-thousands_- $28 , 600 $27,500 $25,430 $25,179 $21,274 

Facing tile, unglazed and salt glazed . 
1,000-tile, 8-by 5- by 12-inch, equivalent _- 8,500 6,900 6,327 5,207 3,352 

Value__._..-_--.---..----thousands__- $1,700 $1,500 $1,435 $1,284 $837 

. Clay floor and wall tile and accessories, in- 
eluding quarry tile ...-1,000 square feet. - 267,100 288 , 800 283 , 385 272, 688 257, 532 

Value.._...............--thousands_. $137,900 $146,200 $141,739 $133,266 $128,139 
a 

Total value_....-..-----thousands.. $538,600 $569,200 $578,190 $554, 667 $538,110 

eI
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Table 13.—World production of china clay, by countries | 2 

(Short tons) 

Country 1963 1964 1965 ~ 1966 1967 P 

North America: 
Mexico___.._.-------.----------- 51,325 70,796 89, 436 106,473 86, 632 
United States__...-.-....-.--.---. 3,168,573 3,331,342 8,603,953 4,385,446 3,973,143 

South America: 
_  Argentina__......- 2-2-2222 ee 39,572 47,098 80,411 r 79,366 NA 

Chile. ___ 2-2 eee 40,674 50, 665 r 33,813 r44,561 32,434 
Colombia___.........--.--.------ ® 82,673 r 88,945 91,492 +'17,976 NA 
Eeuador_-...--.----.----2------- 418 370 215 982 890 
Peru_.__.-_----2 eee 58 364 430 ~ 460 NA 

_ Europe: | 
Austria (marketable)___....._____- 115,528 119,873 115,953 r112,664 ¢ 115,000 

. Belgium____. 222 eee 65,910 NA | NA 199, 659 108,914 
Bulgaria._...........-.-.-.-.-.-- 85, 000° 91,000 105, 000 e 110,000 NA 
Czechoslovakia__.._......-.---_-- 350, 000. 345,000 365,000 e 370,000 NA 
Denmark: - 

Crude_._._.-.-- 22-2 ee 13,296 8,818 7,548 16,535 16,535 
. Washed and pressed__._..-_.- 7,275 NA 2,756 3,307 3,307 

_ France 3_.. 0202-222 299,599 | 316, 887. - 325, 614 r 479,994 NA 
Germany, West (marketable) ___-_.- 427,414 451,371 440,462 t 448,640 397,071 
Greece___-...-.-_...- +a t 33,807 r 54,600 e 60,600 e 77,000 e 77,000 
Hungary. - ve eee eee ee eee 48 , 760 55,488 59,525 68,343 ~ NA 
taly: . 

Crude_______-_ 2 eee F 109,129 107,352 78,704 - t 76,443 96, 742 
Kaolinic earth.__._._.._-__-- 111,978 103, 881 51,082 - NA NA 

Portugal. _._....-..------- - -._- 41,871 t 42,211 t 44,527 337,551 39 , 882 
Spain (marketable) _______.--_.__-_ 228,849 155,345 r 161,723 NA NA 

. Sweden____._-__-_-_ ~~ ee 34,969 . 48 , 544 tr 46,004 r 30,093 NA 
ULS.S.R.e_. eee ----- = =—- 11, 650,000 =1,650,000 *1,750,000 *1,750,000 1,900,000 
United Kingdom. _______.__._.-.-. "2,125,254 '*2,277,372 2,478,584 e 2,712,000 2,935,000 
Yugoslavia. __ 22.22 4,500 5,500 5,500" 5,500 4,400 

Africa: an 
Eritrea.....__--.22.2-- Lee NA NA e 200 t 94,962 8,311 
Kenya__._._-__-.._--.--.------- 7,345 1,420 1,889 984 1,605 
Mozambique___.__.___.....------ 6 11 165 386 636 

Nigeria. ____-._...-.----..------ 17 3 29 22 358 
Rhodesia, Southern ______-_..___-- 12,240 — 21,000 . NA | NA NA 
South Africa, Republic of..._____-- 37,412 43,495 45,629 44,664 36,194 
Swaziland___.__.____-___.-.-_-_--- 2,211 344 830 647 2,050 
Tanzania____._______.___-.-_--_-- 201 122) __..-_-_-- 342 — 344 

. Asi United Arab Republic____.-..___-_- 23,158 69 ,221 52,663 55,101 NA 
sia: 

Hong Kong __._-_-.__----_-__---- 5,621 5,648 5,277 6,463 9,447 
India 4__-2 22 eee t 554,462 572,099 647,313 709,533 710,990 
Japan_.__--_ eee 109, 381 118 , 333 98,415 r 129,591 165, 838 
Korea, South. ___._.------_--_--e 57,609 66,729. 79,635 123,717 113,181 
Malaysia____..-.---_--- eee eee 1,317 1,591 1,749 1,765 1,969 

' Pakistan_._2-- 2-2 Lee eee 1,084 1,421 3,308 3,187 
Taiwan e¢_______2-______-_____..-- 47,000 47,000 56,000 65,000 67,000 
Vietnam, South._______-________- 4,928 2,283 NA NA NA 

Oceania: Australia §__..--_.______---_- 49 , 889 tr 50,532 t 66,845 r 56,123 NA 

Total 6-___-__-_-__.-_.___.-__-___ ™10, 034,229 * 10,423,737 = 11,051,392 «12,425,601 NA 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 China clay is also produced in Brazil, China (Mainland), East Germany, Israel, Rumania, and Thailand, 

but data on production are not available; a negligible quantity is produced in Malagasy and Paraguay. 
2 Compiled mostly from data available June 1968. 
3 Includes kaolinic clay. 
4 Includes sold or used as such (both saleable and non-saleable varieties). 
5 Includes ball clay. 
6 Total is of listed figures only; no undisclosed data included,



Coal— Bitumt d Ligni 

By W. H. Young‘ and J. J. Gallagher ’ 

There was general improvement in the figures refer to marketable coal and ex- 
bituminous coal and lignite industry in clude washery and other refuse, and all 
1967, compared with 1966. Preliminary figures are preliminary except those on 
figures indicated that most of the major distribution, exports, imports, and world . 
items in the industry increased. Though production. Final detailed figures will be 
production increased, consumption de- published as a supplement to the Mineral 
clined slightly, resulting in a buildup of Industry Survey, the Weekly Coal Report, 

stockpiles. | and in the 1968 Minerals Yearbook. 
This chapter includes all coal produced 

in the United States except Pennsylvania = ——————— 

anthracite, Texas lignite, and bituminous 1 Assistant chief, Section of Fuels, Division 

coal and lignite from mines that produced OFS openvisor industry economist, Division of 
less than 1,000 tons per year. All quantity Mineral Studies. yee , 

Table 1.—Salient statistics of the bituminous coal and lignite industry in the United States 
aN 

Item 1966 1967? Change 
(percent) 

a 

Production______.__.__.__.--.------.-_--------thousand short tons__ 533,881 1551,000 + 3.2 
Consumption. ___._____-_-.--._---.-------------------------do.._. 486,266 480 ,255 — 1.2 
Stocks at end of year: 

Industrial consumers and retail yards...__._....._..-------do..._ 74,466 93 ,128 +25.1 
Stocks on upper lake docks______.__-.-._.-.--------------d0---- 2,342 2,280 — 2.6 

Imports and exports: ? 
Imports____._._-_-_------------------------------------d0--.- 178 227 427.5 
Exports______.____------------------------------------do_... 49,302 49 ,510 + .4 

Price indicators, average per net ton: 
Cost of coking coal at merchant coke ovens_____-_--.---.--------- $9.81 $10.50 + 7.0 
Railroad freight charge *__.._..._----------------------------- $3.01 (4) -------- 

- Walue f.o.b. mines____..__..---------------------------------- $4.54 $4.77 + 5.1 

Method of mining: 
Hand loaded underground___..___._.-..-.--thousand short tons._ 28,243 27,947 — 1.0 

Mechanically loaded underground-__.----.---------------do.--- 310,281 321 ,387 + 3.6 

Percentage of total underground production mechanically loaded - - - 91.7 92.0 + .3 

Mined by stripping-.--..------------------thousand short tons.. 180,058 185 ,687 + 3.1 

Mined at auger mines_______.---------------------------do--.- 15,299 15,979 + 4.4 

Mechanically cleaned. ___._---------------------------------d0__-- 340 , 626 352 ,640 + 3.5 

Number of mines__.___._._------------------------------+-------- 6,749 6,800 + .8& 
Average number of days worked_--_..-_.--------------------------- 219 (4) -------- 
Average number of men working daily -_-_-.------------------------- 181,752 (4) wenee eee 
Production per man per day--_-.-------------------------short tons__ 18.52 )) -------- 
Fuel efficiency indicator: Pounds of coal per kilowatt-hour at electric 

powerplants 5___.__....--------------'-------------------------- 0.87 0.87 -------- 

a 

P Preliminary. 
1 Revision based on later and more complete information. 
? Bureau of the Census, U.S. Department of Commerce. 
3 Average compiled by the Bureau of Mines from Interstate Commerce Commission Freight Commodity 

Statistics. Effective January 1, 1965, the Interstate Commerce Commission redefined Class I railroads as those 

having annual operating revenues of 5 million dollars or more instead of 3 million dollars or more. On the re- 

classified basis the average freight charge in 1965 would have been $3.13, 1964 would have been $3.16 and in 

1963, $3.26. In the years 1957 through 1962, under the new classification the average freight charges remain 

unchanged. 
4 Data not available. 
’ Federal Power Commission. 
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DISTRIBUTION AND SHIPMENTS 

_ Total shipments of bituminous coal and over the 1966 level, amounting to a net 
lignite in 1967 increased 3.8 percent over gain of over 20 million tons, electric utili- 
those of 1966, with most geographic divi- __ ties gained 25 million tons, coke and gas 
sions sharing in the increase. The greatest plants were down 0.8 million tons, retail 
gains were in the South Atlantic, East — dealers were down 2 million tons. “All 
South Central, East North Central, and others” declined 2 million tons, and ex- 

| Middle Atlantic geographic divisions. Of ports were unchanged. 
the total increase in shipments in 1967 , | 

| | oo _ ECONOMIC ADVANCES oe 
. The symbiotic relationship between or under construction during 1967. 

| growth in the coal industry and growth Twenty-one mines capable of annually , | in the electric utilities continued through producing 42 million tons to be shipped ~ Oo 
1967. New coal-fired steam generating by unit-train were’ in the planning stage 

| units on order or announced during 1967 or under construction. 
totaled 134 units with a total capacity of Growth in the metallurgical market 
57,223 megawatts that will result in a - does not parallel growth in the electric 
total additional coal demand of 157 mil-' utility market although 17 new metal- 
lion tons. A considerable propor tion of  jurgical coal mines capable of producing 
this demand will be met by new mines 96 milion tons annually were planned or | 
supplying new generating p lants at or under construction during 1967. AI- nearby the mine site, while new mines hough th . f th tal 

| shipping by unit-train will supply an- t ous the majority ° these new me a . other segment of this demand. Some 22 — lurgical coal mines will replace obsolete 
mines with an annual capacity of 49 mil- or worked-out mines, some of the new 
lion tons that will provide coal for capacity will be destined for the export 
mine-site generating plants were planned market. | 

. TECHNOLOGY | 
Noteworthly among the developments ment. In anticipation of higher permis- 

in underground coal mining during 1967 sible face voltages, some manufacturers 
was the publication of Schedule 2 G in delivered machines that operated at 550 
the Federal Register by the Bureau of volts alternating current but could, by 
Mines, paving the way for utilization of a relatively simple change of connections, 

_ higher voltages on face mining equip- be modified to operate at 975 volts alter- 
ment. The new proposed voltage limits nating current. : | 
increase the maximum allowable ‘alter- =. Advances continued in the field of 

: nating current voltage from 650 to 660 underground mine safety with at least 
volts, and to 4,160 volts provided certain three manufacturers producing methane- 
conditions are met. Adoption of this pro- monitors for installation on face mining 
posed limit will lead to installation of equipment following the successful test 
higher horsepower motors on face mining period of initial units. Testing continued 
equipment and to reduction in the size on a face-mining-machine-mounted_ de- 
of trailing cables that lead from section vice designed to depress ignitions of gas 
power distribution boxes to mining or coal dust by automatically dispersing 
equipment. The need for higher permis- a cloud of flame-quenching dust upon 
sible voltage at the mining face became being activated by a detector that senses 
apparent as the horsepower of equipment ultra-violet portion of the spectrum from 
increased and the size of trailing cables light emitted by the ignition. A new ap- 
increased to supply the necessary power proach to solving the problem of anchor- 
under existing voltage limitations. ing roof bolts in soft strata was intro- 

During 1967, equipment manufacturers duced while another approach received 
continued to increase the horsepower of increasing attention. A new type of roof 
drive motors used on face mining equip- bolt that consists of two half-bolts
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stepped throughout the entire length of during the year along two veins—collec- _ 
both halves is designed to expand to tion at the face and dilution by inert 
provide anchorage for the entire length dust. Efforts of one research organization _ 
of the bolt. After a period of testing in show promise for solving the problem of 
previous years, the resin-seated roof bolt airborne dust at the face through the de- 
was being commercially produced. velopment of a collection system. To be’ 

One of the outstanding contributions installed on face equipment, the system 
announced in the field of mining research employs several intake collection points 
during 1967 was the development of a and wet cyclones to concentrate the dust. 
method to predict the sulfur and ash Automatic trickle dusters mounted on 
content of coal in place from the com- face exhaust fans were manufactured to 
puter analysis of core-hole sample anal- disperse inert rock dust in the return 
yses. This technique can be used to pre- airways to dilute float dust produced by 
dict sulfur distribution and washability face mining machines. — | : 
characteristics from exploration _ core Continuing the trend in underground 
drill data ahead of mining. Selective haulage, higher powered models of bat- 
mining can then follow predicted dis- tery-powered tractors and larger capacity 
tribution to produce a uniform metal- trailers were introduced. Battery-powered 
turgical coal product. a : rubber-tired tractors with a gross weight 

Modern longwall mining continued to’ in excess‘of 12 tons were available while 
find acceptance in the coal industry dur- rubber-tired trailers were available with 

ing 1967. At least 13 installations em- a maximum capacity of 16 tons. The 
ploying either shearers or plows were number of large-capacity mines opened 
operated during the year. A survey of that employ this type of haulage equip- , 
the equipment manufacturers indicated ment exclusively continued to increase. 
that equipment for at least eight new in- Emphasis in surface mining continued 
stallations: were ordered during the year, to be on _ large-capacity earth-moving 
some by companies with no previous ex- equipment. While no new marks were set 
perience with this method of mining. in the maximum size of shovels used in 
Originally designed and manufactured overburden removal, the upper limit in 
for use under European mining condi- sizes of draglines used for this purpose 
tions that include pack walls. to support continued to rise. A  130-cubic-yard 

a portion of the caved strata, face sup- dragline of U.S. manufacture was placed 
port units have been modified for U.S. in operation in Australia, surpassing the 
mining applications that involve com- previous limit of 85 cubic yards. The 
plete caving of the undermined strata. beginning of construction on a 145-cubic- 
Support units in some U.S. installations yard model in Indiana and a 220-cubic- 

employ jacks with as great as 140 tons yard model in Ohio portends new rec- — 
maximum yielding resistance. With such rds in the capacity of earth-moving 

high yielding resistance, the support equipment. The new  220-cubic-yard 
bases have been enlarged to provide dragline, with a 315-foot boom and a 
larger floor-bearing surfaces to reduce total weight of 27 million pounds, is 
the incidence of floor penetration by the gcheduled for completion in 1968. 
prop bases. To alleviate methane libera- Known as the “Big Muskie,” this behe- 

tion problems on longwall faces, at least moth will remove 325 tons of overburden 
two operators of longwall installations are jn one pass. Built as a part of a $40 mil- 
practicing methane control methods in  jion expansion progam, the shovel will 

addition to normal bleeding of methane yncover coal that will be transported by 
from virgin longwall panels. At one installa- two 1,500-ton-capacity trains shuttling 

tion, which had previously experimented over an electric railway system between 
with water infusion, bleeder holes are dril- the mine and an electric power generat- 
led to depths as great as 152 feet in the de- jing plant. Although no_ coal-hauling 

veloped longwall panel in advance of trucks larger than the 240-ton capacity 
mining by the longwall face machine: nit announced in 1965 were built in 
At another installation water infusion of 1967, haulage units in the 100- to 120- 
bleeder holes was practiced to liberate ton capacity range are being selected for , 
the entrapped methane in advance of new surface mines and to_ replace 
the retreating longwall face. smaller-sized haulage units at existing 

Treatment of airbone dust continued mines. Of concern to manufacturers of
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coal-loading shovels was the swing to creasing the pH and making the spoil 
' articulated front-end loaders for coal texture more amenable to: plant growth. 

loading. Being more versatile than coal The first surface mine reclamation proj- 
loading shovels, these machines serve ect submitted under the provisions of the 
multiple purposes such as coal loading, Appalachian Regional Development Act 

_ overburden removal, coalbed cleaning, of 1965 was approved by the Appala- 
and general grading. They are ideally chian Regional Commission. The project 
suited for selective mining where the coal- called for the restoration of 177 acres 
bed consists of several benches separated of strip-mined land in the Moraine State 
by partings that the operator wishes to Park in Butler County, Pa. 
discard prior to loading. The capacity of Coal preparation advances followed 
end-loader followed the trend toward evolutionary lines established in prior 
large-sized surface mining equipment years with increasing emphasis on heavy- 
with 10-cubic-yard-capacity loaders be- medium equipment. The first heavy- 
coming commonplace while a 30-cubic- medium unit for producing three pro- 
yard-capacity end-loader was displayed ducts—clean coal, middlings, and refuse 

_ at an equipment show. -. -—completed a full year of operation. 
Interest in the environment effects of | Removal of sulfur from fine coal sizes 

surface mining and surface mine re- received increasing attention, with ‘+hydro- 
_ clamation increased. The Department of cyclones being used to concentrate the sul- 

the Interior released a report* that pre- fur, and sieve bends being used to isolate 
sents the results of a nationwide survey it for removal. Flotation was increasingly 
of the effects of surface mining and sets used to clarify preparation plant treat- 

. forth recommendation that presaged in- ment water in closed and open circuits 
creased surface mine reclamation legis- and to beneficiate fine sizes. Increasing 

_ lation. In keeping with these recommen- emphasis was placed on reducing par- 
dations, the Department issued standards ticulate matter in thermal dryer stacks 
for reclamation of surface mining opera- and dust collectors to meet the require- 
tions on Interior-administered public ments of new regulations enacted by the 
lands, Indian lands, and acquired areas. States. Both dry-type collectors and wet 
Bills were introduced in Congress that scrubbers were being investigated. 
generally followed the recommendations In keeping with the trend toward unit- 
of the report. In line with increased train shipments of coal in the last several 
interest in surface mine reclamation, a years, new _ preparation facilities were 

number of legislative bodies in States constructed in 1967 with special coal 
with no reclamation laws introduced or handling and storage facilities designed 
enacted surface mining laws during 1967 for wnit-train loading. Some older prep- 
while similar bodies in several States with aration plants were equipped for unit- 

existing reclamation laws enacted or in- train handling to enable operators to 

troduced more stringent requirements. compete with newer facilities. Although 

Several imaginative approaches to track storage still is being used by some 
problems of both surface mining reclama- operators, in order to adapt their opera- 
tion and solid waste disposal were ini- tions to unit-train movement, many pro- 

tiated. Plans were formulated by officials ducers have been installing large new silo- 
of a major Eastern city, a railroad, and 4, bin-type storage facilities. Of the types 
a strip mining company to embark on a of storage available, ground storage ap-— 
program in which refuse from the city pears to be most popular because of the 
would be carried by umnit-trains to joy capital investment required and the 
abandoned anthracite strip mines where inherent flexibility of capacity. 
it would be deposited and covered with Although the unit-train concept has 

earth from the strip-mine spoil bank. A been thought practicable for only large 
somewhat similar plan was initiated in tonnage producers, the  transloading 

the bituminous-coal fie Ids of northwestern principle has been applied to demonstrate 
Maryland where a pilot project of sani- tne possibilities for small producers to 
tary landfill in abandoned strip mines ship by unit-train. The first coal storage 
was started by the Maryland Health and loading facility using this principle 
Service. In another approach, addition 

of fly ash to spoil was shown to assist 3U.S. Department of the Interior. Surface 
in reclamation of strip mine spoil by in- Mining and Our Environment. 1967, 124 pp.
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operated throughout 1967. Through a be in operation sometime during 1970, 
unique combination of unloading, stor- the pipeline will transport coal about 275 
age and unit-train loading units, this miles from a mine in northeastern Ari- 
facility enables a number of mines within zona to an electric power generating 
a 25-mile radius of the site to ship by plant in southern Nevada. This pipeline 
unit-train that might not otherwise be development was part of the largest 
able to reap the benefits of unit-train coal contract to be signed in the history 
shipping rates. Comprised of three silos, of the industry; the contract called for 
with a total capacity of 42,000 tons, and a minimum supply. of 117 million tons 
appropriate conveying units, the complex over a period of 35 years, and amounted 
is capable of loading unit-trains with a to a $500 million coal purchase. 
capacity of up to 10,000 tons at a rate Of major importance to the coal in- 
of 4,000 tons per hour. dustry during 1967 was the accelerated 

Significant gains continued in the movement in mergers of oil companies 
trend toward unit-train shipments of and coal companies toward a “total en- 
coal that started in 1962. Spokesman ergy” company concept. In addition to | 
for the coal and transportation iridustries mergers with existing coal companies, 
estimated that at least a third of the this movement was broadened with the 
coal produced in 1967 traveled by unit- purchase of leasing of coal reserves by 
train. In a series of continuing experi- oil companies and the formation of coal 
ments on the efficient use of locomotive mining branches within oil company or- 
power with maximum train tonnage, a  ganizational structures. One major oil 
major coal-carrying railroad operated a company announced the acquisition of 
500-car super train over a distance of “several hundred thousand acres” of 
157 miles. The train was about 4 miles coal lands in five States as a part of a 
long and weighed more than 47,000 tons $20 million coal program that is being 
for a new record in bulk train shipments. supplemented at the rate of about $12 . 

, Increased application of new tech- million per year. 
nology in transportation was also in Sparking the trend toward coal as a 
evidence in water transportation. The supplemental source of hydrocarbon raw 
building of powerplants adjacent to materials was the dedication of the coal- 
waterways, to take advantage of low _ to-gasoline conversion pilot plant, built 
transportation costs, was on the increase. by a major coal company under a re- 
To meet the need for decreased handling search contract with the Department of 
time in barge unloading at powerplants, the Interior. Engineering evaluations of 
one equipment manufacturer designed the coal liquefaction process utilized at 
and built a continuous bucket barge un- the pilot plant indicate that the result- 
loader with an average design capacity ing synthetic gasoline can be produced 
of 800 tons per hour. Among the ad- for 10 to 12 cents per gallon. The pilot 
vantages cited for this new system were plant will be operated for 2 to 3 years 
lower maintenance cost, lower power con- to provide data that can be used for 
sumption, and lower manpower require- construction of a commercial plant by 
ments. Ocean transportation continued private industry. A contract amendment 
to follow the trend in other forms of that provides for the construction and 
transportation toward large shipments. operation of a pilot plant for the pro- 
The record for coal loading into single duction of pipeline-quality gas was ex- 
ships continued to be broken as it has  ecuted by the Department of the In- 
been repeatedly in recent years. After terior and the Institute of Gas Tech- 
setting a record for loading in January nology. Based on the conversion of coal, 

' of 83,868 tons on its maiden voyage, the process estimates based on _ laboratory 
Cetra Columba set a new record of 91,- performance indicate that gas completely 
443 tons in June. interchangeable with natural gas can be 

Announcement of an agreement be- produced from coal for 35 to 40 cents 
tween a coal company planning to open per million cubic feet. The process used 
a mine in the virtually virgin coal area is hydrogasification and consumes only 
of the Black Mesa field in Arizona and coal, air, and water. Char produced by 
a newly formed pipeline company fore- the reaction will be consumed in a mag- 
told renewed interest in slurry pipeline netohydrodynamic generator to provide 
transportation in the United States. To energy for the reaction.
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Interest in lignite reserves was boosted site during pulverization, using existing 
: by the signing of a $8.5 million amend-  coal-cleaning processes in a novel com- 

ment to the Department’s contract with bination. An entirely different approach 
a major coal company to provide for the to sulfur removal was taken by a coal 
construction of a lignite gasification pilot company that announced the selection of 

plant at Rapid City, S. D. The future an engineering firm to design a pilot | 
utilization of vast remaining reserves of plant to produce deashed, low-sulfur 
lignite in the. Montana, North Dakota, coal. To be constructed under contract 

| and South Dakota area will be influenced with the Department of the Interior, the 

by the successful performance of this pilot plant will develop engineering data 
pilot plant. The process, to be employed for design and construction’ of com- 
at the plant known as the CO2 (carbon mercial-size units . and will produce 

dioxide) Acceptor Process, produced in  deashed, low-sulfur coal for market test- 
: laboratory tests a low-cost pipeline gas ing. Other means of assuring high am- 

suitable for use in the Nation’s existing bient air quality receiving attention were 

ot gas systems. . - the location of coal-burning powerplants | 
_ Promise for future increased markets outside heavily populated areas and the 
for lignite was indicated in the results use of high stacks. — : 
of research on production of carbon Solid emissions from coal-burning 
disulfide—a chemical essential in manu- powerplants were not overlooked during 
facturing rayon and cellophane. Cost 1967. Papers presented at the first Fly 
estimates from laboratory data indicated Ash Symposium‘ foreshadowed _ the 
a favorable outlook for industrial applica- eventual increased use of fly ash and 

| tion of the process. The process consists bottom ash. Some 20 million tons of fly 
essentially of the controlled reaction of ash is collected annually and research 
sulfur from natural gas with lignite char. efforts are continuing to develop eco- 

| Both natural gas and lignite occur in  pomically marketable products. Industry 
North Dakota in quantities suitable for spokesman projected the amount pro- | 
future industry based on this Process. duced annually by coal-burning power- 

Annual carbon disulfide production is plants to reach 45 million tons by 1980. 
over 660 million pounds, worth approxi- Only 1.25 million tons is being used 

| mately $30 million. oS - annually as a construction-material addi- 

With the signing of Air Quality Act tive, while the balance presents a waste 
of 1967, the adoption and proposed disposal problem for the utilities industry 
adoption of air quality regulations by and the public. - 7 
several States and the publication of cri- = A pilot plant began operations to de- 
teria for Sulfur dioxide emissions from velop engineering costs and design fac- 

federal facilities in three metropolitan tors: for a commercial plant to produce 

areas, research on the environmental prick from fly ash. The process involves 
aspects of coal utilization received in- the use of a combination of fly and. bot- 

| creased impetus. Emphasis of research tom ash in predetermined amounts to 
by federal agencies and private industry yield acceptable bricks of high quality. 
is primarily placed on removal of sulfur Cost studies indicate that the pilot plant, 
dioxide from stack effluent following which is designed to produce hollow 
combustion. However, the removal of block and paving tile as well as brick, 
sulfur from coal prior to combustion re- will demonstrate that brick can be pro- 
ceived attention. Preliminary results fom dqyced at a commercial scale for less 
a pilot plant operation indicated 90 per- than $30 per 1,000. A corporation was 
cent removal of sulfur oxides by the formed to process fly ash from a major 

alkalized alumina process. Even higher electric utility company’s powerplant 
rates of removal were claimed by a while a coal company acquired a fly ash 
process that utilizes a dolomite additive. processing company as the opening 

Sponsored by 12 electric utility com- gambit of a market widening program. 
panies, a pilot plant was installed 2 an 
electric generating station to study the 
reduction of sulfur in coal prior to com- D. e per enn ae}. ann ath Capp, and John 
bustion. Initial laboratory tests demons- ceedings: Edison Electric Institute-National Coal 

strated the removal of 60 to 70 percent Asociation-Bureay of Mines Sompgciam, Pitts 
of the sulfur in coal at the powerplant Inf. Circ. 8348, 1967, 345 pp.
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Research promoted by utility and coal treatment plant that will develop costs 
companies and Federal and State agen- for future commercial adaption of this 
cies include the use of fly ash in construc- process. A pilot boiler was developed to 
tion materials, in soil stabilization, and provide’ preliminary parameters and 

| as a source of common and rare metals. prove the economic feasibility of flui- 
In line with the use of solid wastes in  dized-bed combustion. The ash-fouling 
building materials as a means of alleviat- tendencies of certain elements in lignite 
ing disposal problems, a contract be- continued to receive the attention of coal 
tween the Department of the Interior researchers. Development began on a | 
and a private research firm was an-_ process for treating coal in a high-tem- 
nounced to study the use of coal washery perature gas stream to produce useful 
wastes in building materials. Although gaseous, liquid, and chemical products. : 
about 20-million tons of coal dusts is A study was initiated to determine 
generated annually at washeries, only potential markets for char derived from 
about half that amount. is recovered coal conversion processes developed for | 
and sold. As well as producing a val- producing liquid and gaseous hydro- 

| uable product, successful research re- carbons. ~ | | 
sults would offer promise for reducing With the upswing in coal demand and 
stream pollution from waste discharges. installation of new mines to meet these 

Concern with water pollution spurred demands, coal industry spokesmen 
additional efforts to establish effective voiced fears of an acute shortage in 
control techniques. Agencies of Federal manpower of the type necessary to op- 
and State Governments, industry, and erate and maintain increasingly complex — 
private research groups continued efforts coal production equipment. One survey 
to reduce stream pollution. A contract indicated that at. least 30,000 men | 
was signed for the design of the first would be needed for each _ succeeding 
plant to produce potable water by flash- year of a 4-year period. Public officials, 
distillation with coal-supplied power. A both Federal and State, are working in 

neutralization technique for treating conjunction with industry to assure a 
mine effluent with inexpensive coarse sufficient supply of trained labor. Man- 
limestone was announced. A major coal power training programs were started in 
company announced plans for two re- one major coal-producing State to train 
search projects at mine sites to deter- needed mechanics and electricians. Vo- 
mine costs and develop data for treating cational schools in concerned coal-pro- 
acid mine water. The practicability of ducing States initiated courses to provide 
lime neutralization plants under certain’ students with the necessary skills. 
conditions continued to be demonstrated Several large coal producing companies 
at pioneer installations. Additional re-started training programs, with the aid 

search grants were awarded for studies of State educational facilities and person- 
of the complex nature of acid mine nel, to upgrade the skills of existing 

drainage and of various treatment tech- maintenance personnel and to train new 

niques, including bacterial action as a mechanics and electricians. Broader use 

means for removing iron compounds was made of Federal and State programs 
from mine effluent. to upgrade the skills of supervisors and 

Coal research continued at a high pace to train supervisor candidates in mine 
in other areas to develop new markets for safety. To encourage men to remain in 

coal, and to eliminate or reduce problems the coalfields and follow a career in | 

associated with the utilization of coal. A mining, companies embarked on a con- 

process for producing hydrogen cyanide  certed campaign to publicize the bene- 

from the reaction of coal with ammonia fits of a mining career. One coal com- 

was announced. Projected yields of pany started construction on two model 

hydrogen cyanide range from 140 to 220 towns near new mines as part of a cam- 

pounds per ton of coal while cost proj- paign to recruit new employees. Modeled 
ections indicate that a plant using 20,000 after typical urban development, com- 

tons of coal per year could produce “th shovpj t hools. and 
hydrogen cyanide profitably, as a copro- Plete with shopping cen Crs, Scnoolss 
duct with thermal grade carbon black, recreational areas, these “new” towns | 
for about 7 cents per pound. Construc- will be constructed and managed by 
tion began on a coal-based, sewage- companies other than the coal company
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to avoid the pitfalls associated with past tion Symposium was preceded by a 
“company” towns. U.N. sponsored conference on the same 

Promise for increased interchange of subject and was attended by members of 
coal research information in future years ECE’s Group of Experts on the Utiliza- 
between coal producing Nations was evi- tion of Ash. Consideration by the Gov- 
dent during 1967. Recognizing the uni- ernment of Czechoslovakia of an Amer- | 
versal problems in air pollution abate-  ican-developed process for sintering fly 
ment and coal research, arrangements ash was a direct consequence of this 
were made for exchange of information meeting. Scientists from Poland’s Central 
with coal research groups in the Eco- Mining Institute at Katowice toured both 

“nomic Commission for Europe (ECE) Government and industry coal research 
| Nations. A group of specialists from establishments. Similar arrangements 

seven member Nations of the Organiza- were made with coal research groups 
tion for Economic and Cooperative De- from other nations as an important step 
velopment (OECD) toured coal produc- in the development of an international 
tion and transportation facilities in the information exchange program on natu- 
United States. The first Fly Ash Utiliza- ral resources.



Table 2.—Estimated monthly production ! of bituminous coal and lignite, 1967, by States 

(Thousand short tons) 

Total 
State January February March = April May June July August Septem- October Novem- Decem- —-—-——-——-——— 

ber ber ber Short Percent- 
tons age 

Alabama._____._...-._---_-.--------- 1,882 1,172 1,458 1,273 1,440 1,264 880 1,876 1,245 1,878 1,301 1,236 £15,300 2.78 
Alaska_____--.__---2-_- eee 101 95 103 74 55 39 59 56 81 90 87 100 940 17 
Arkansas._.____-.___-.__------.------. 28 22 24 22 21 20 18 19 16 17 19 19 245 04 
Colorado___.._._-.--.__--.----------- 558 468 471 368 462 383 264 419 425 528 544 540 3 5,425 .98 Q 
Tilinois.._...-.---.----_---_---__---_-. 5,670 5,250 6,064 5,332 5,804 5,237 4,476 5,691 5,230 5,620 5,687 5,189 65,200 11.88. oO 
Indiana.._..-_.---..----.----------- 1,515 1,449 1,758 1,584 1,627 1,486 1,240 1,669 1,667 1,718 1,655 1,532 18,800 3.41 > 
Towa..-..__--__-- eee 67 86 65 76 55 95 64 90 87 81 71 63 900 .16 y 
Kansas_....._.--..------.- ~~ 84 93 112 79 109 89 76 138 87 85 73 80 1,105 .20 

Kentucky: ; He 
Bastern___._-...----------------- 4,421 3,705 4,410 4,544 5,087 4,806 3,964 5,850 4,606 4,701 4,588 3,818 54,000 9.80 q 
Western............-..---__-..-.. 4,119 3,627 3,992 3,629 38,803 3,468 2,962 4,098 8,762 4,170 4,215 38,655 45,500 8.26 5 

Total Kentucky...............-.-. 8,540 7,332 8,402 8,173 8,890 8,274 6,926 9,448 8,868 8,871 8,803 7,473 99,500 18.06 Z . 
Maryland...._..-.....--.-----------.- 97 87 93 115 115 =125 86 115 106 104 106 101 1,250 .23 a 
Missouri__-_.......-...-..-----..~---- 325 279 — 2386 260 292 292 279 315 264 266 265 277 3,350 61 wR 

Montana: 5 
Bituminous... _--......--..-...--- 6 6 6 4 6 4 4 6 5 6 6 6 65 01 o 
Lignite.......-.....-.---.2------- 28 27 30 21 27 18 17 26 24 25 27 30 300 .06 KM 

Total Montana...2.._.-.-_-.---. 34 | 38 86 25 33 22 21 32 29 31 33 36 865 07 a 
New Mexico_._._.---.--22 22 ee 285 259 321 801 263 252 203 344 372 324 276 300 3,500 .64 A 
North Dakota (lignite)._........--...-- 454 319 298 198 252 237 222 294 286 486 543 511 4,100 75 4 
Ohio_.._.------- eee. --. 3,161 2,861 $83,675 4,104 4,549 4,894 3,673 4,521 3,672 4,031 3,914 38,245 45,800 8.31 ts 
Oklahoma...__--.2--.- 2 75 68 75 %3 74 55 45 55 47 56 82 95 800 -15 
Pennsylvania_._...........--..-....-. 7,177 6,715 6,771 6,551 6,867 6,440 4,858 7,201 6,609 7,105 6,551 6,555 79,400 14,41 
South Dakota (lignite)..........-..---- 2 2 1 ieee, eee eee eee eee eee eee nee ee 1 2 2 10) _LL_Le 
Tennessee__..___-._-..---_----__-_---- 596 516 608 579 619 585 462 661 572 575 523 454 6, 750 1.22 
Utah. _.-___- eee 458 855 814 359 378 293 183 332 354 382 393 399 4,150 215 
Virginia........-...------.-....-...-. 3,158 2,850 3,819 3,018 38,340 8,077 2,862 3,471 3,275 3,827 3,316 2,892 37,900 6.88 
Washington--__..---..--.-----------. 11 9 6 4 3 2 1 2 2 4 6 10 60 .O1 
West Virginia..-......---.----.------- 18,874 12,242 18,745 12,444 14,247 12,3882 9,892 14,878 12,417. 13,199 12,567 11,663 152,500 27.68 
Wyoming-.-...-.--..---...-----.---- 405 279 262 222 194 °281 + =179 256 269 | 419 487 447 3,650 - . 66 

Total_....--.-.---.-.-.---..--. 47,502 42,841 48,217 45,179 49,689 45,174 36,869 50,888 45,480 48,698 47,804 43,169 551,000 100.00 

1 Figures are based principally upon railroad carloadings and shipments on the Allegheny and Monongahela Rivers, supplemented by direct reports from certain local 
sources. These estimates include coal both shipped by truck, and used at the mines, and the totals represent output for all mines producing 1,000 tons or more per year. eo 
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Table 3.—Estimated monthly production ! of bituminous coal and lignite, 1967, by districts 2 : ° 

(Thousand short tons) . “ 
en 

Total 
District 2 - January February March April May June July August Septem- October Novem- Decem- —-——-—-——-———— 

. - ber ber. _—s— ber Short Percent- 
. tons age 

ec ee S/S SSS yp SSS SSS SE rs - PSS Ss oS SS se er a ee een eee cree eee eee eee ease aera aaa TT Ta Rat Ee 

1. Eastern Pennsylvania_..........-.. 8,810 3,557 3,620 38,506 3,689 3,464 2,605 3,845 3,515 38,768 3,488 3,479 42,346 7.69 
2. Western Pennsylvania___.._.-..._--. 8,718 3,474 3,503 3,389 3,552 3,881. 2,518 38,725 3,419 38,675 3,389 3,391 41,074 7.46 e 
3. Northern West Virginia__.__.._.___._.. 4,276 3,985 4,451 938,944 4,449 3,957 2,990 4,367 3,762 4,024 3,790 3,685 47,630 8.64 
4. Ohio. 9 oo- 7a tro rcncrcrtrttc 8,161 2,861 38,675 4,104 4,549 4,394 3,678 4,521 3,672 4,031 3,914 8,245 45,800 8.31 Z 
5. Michigan.____..__--..------------ 0 eee --- eee ee eee ee eee eee eee eee ee ene ee ene eee ee eee eee eee ee ene ee wee ee 
6. Panhandle_______.__.-.----------- 547 504 570 506. 570 — 607. 383 559 481 515 486 472 6,100 1.11 ed 
7. Southern Numbered 1_____..----.-. 8,876 38,0738 38,480 38,148 38,680 3,107 2,599 $8,737 3,234 8,446 3,826 3,023 39,124 7.10 e . 
8. Southern Numbered 2_______.._---. 12,948 11,444 18,221 12,619 14,2382 12,854 10,919 14,779 18,082 13,440 18,042 11,321 158,851 27.92 tA 
9. West Kentucky_....._.__....-_..-. 4,119 3,627 3,992 3,629 3,803 3,468 2,962 4,098 3,762 4,170 4,215 38,655 45,500 8.26 +d 

10. Illinois..__.__________--_-------.. 5,670 5,250 6,064 5,332 65,804 5,287 4,476 5,691 5,280 5,620 5,687 5,139 65,200 11.83 te 
11. Indiana____-__._____-__--_-_-_-.-. 1,515 1,449 1,758 1,534 1,627 1,486 1,240 1,669 1,667 1,718 1,655 1,532 18,800 8.41 > 
12. Iowa_______-.--.__.-------------.- 67 86 65 76 55 95 64 90 87 ~—s«— ‘81 TW 63 ~ 900 .16 be) 
18. Southeastern.___..__......._--_---. 1,480 1,300 1,609 1,417 1,598 1,409 945 1,540 1,387 1,516 1,481 1,848 16,975 3.08 mw 
14. Arkansas-Oklahoma_.__._...--...-- 64 55 60. 57 57 | 46 40 46 39 44 59 65 632 .12 © 
15. Southwestern__...___.__.---.------- 448 407 387 377 439 410 378 481 375. 380 380 406 4,868 .88 © 
16. Northern Colorado__.____._-------- 93 71 70 44 45 33 8 37  ~=—— 42 65 6 93 672 12 A 
17. Southern Colorado._.._..-_.-.----- 519 446 461 376 467 397 299 447 453 524 520 504 5,418 .98 ar 
18. New Mexico_______-___.--.------- 231 210 261 244 213 205 165 279 302 263 224 243 2,840. .52 2 
19. Wyoming_________--..--~-----.--- 405 279 262 222 194 231 179. 256 269 419 — A487 447 3,650 .66 “1 
20. Utah._________.------------.---.- 458 355 314 359 378 293 133 332 354 382 393 399 4,150 615 
21. North-South Dakota____._..-.._--.- 456 321 299 | 198 252 237 222 294 286 487 545 513 4,110 75 
22. Montana__________-----------.--- 34 33 36 25 33 22. 21. =. 32 29 31 33 36 365 -07 
28. Washington____.._....------------ 112 104 109 78 58 41 60 58 83 94 93 110 1,000 .18 

Total___________-_-._-__--.--_--. 47,502 42,841 48,217 45,179 49,689 45,174 36,869 50,883 45,480 48,693 47,304 48,169 551,000 100.00 

1 Figures are based principally upon railroad carloadings and shipments on the Allegheny and Monongahela Rivers, supplemented by direct reports from certain local 
sources. These estimates include coal both shipped by truck, and used at the mines, and the totals represent output for all mines producing 1,000 tons or more per year. 

2 Districts as defined in the Coal Act of 1987 and modifications thereto. .
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Table 4.—Estimated weekly production! of bituminous coal and lignite in 1967 and final 
| production in 1966 7 

(Thousand short tons) 

1966 1967 

Week ended— Maximum Average Week ended— Maximum Average 
Production number of production . Production number of production 

_-. ° working per working working per working 
oe days day days day 

| 

Jan. 1.______. _ 289 20.1 31,946 
Jan. 8... __-_- 10,281 6 1,714 dan. 7... ---- 9,644 5 1,929 
Jan. 15______ 10,722 6 1,787 Jan. 14_____-. 11,270 6 1,878 
Jan. 22______ 10,607 6 1,768 Jan. 21____-- 11,149 6 1,858 
Jan. 29_____- 10,116 6 1,686 Jan. 28____-- 11,275 6 1,879 
Feb. 5____--- 8,842 6 1,474 Feb. 4______- 10,817 6 1,803 
Feb. 12______ 10,171 6 1,695 Feb. 11__---- 10,531 6 1,755 
Feb. 19____-- 10,238. 6 1,706 © Feb. 18____-- 11,125 6 1,854 
Feb. 26____-- 10,805 6 -1,801 Feb. 25_____- 10,645 6 1,774 
Mar. 5____--- 10,325 6 1,721 Mar. 4.____-- 10,630 6 1,772 
Mar. 12____-- 10, 464 6 1,744 Mar. 11_____- 9,191 6 1,532 | 
Mar. 19____-.- 10,809 6 1,802 Mar. 18______ 10,403 6 1,734 
Mar. 26__-_-- 10,710 6 1,785 Mar. 25______ 10,937 6 1,823 
Apr. 2_.----- 9,372 5.3 1,768 Apr. 1.-.___-- 11,198 5.5- 2,036 
Apr. 9_-_---- 10,476 6 1,746 Apr. 8___-__- 10,914 6 1,819 

Apr. 16_-__--- 6,295 6 1,049 Apr. 15_--_-- 11,185 6 1,864 
Apr. 23--.--- 5, 741 6 957 Apr. 22__._._ 11,393 — «6 1,899 
Apr. 30-__-_--- 7,355 6 1,226 Apr. 29_____- 11,482 6 1,905 
May 7-_------ 10,519 6 1,753 May 6..-..-- 11,368 6 | 4,895 
May 14..--_-- 10,923 . 6 1,821 May 13__-__-_- 11,082 6 1,847 
May 21__---- 11,006 6 1,834 May 20_.___. 10,917 6 ‘1,820 
May 28__---- 11,444 6. 1,907 May 27..____ 11, 639 6 - 1,940 
June 4_..---- 9,686 5.1 -1,899 June 3__~-_-_ 9,593 5.1 1,881 
June 11__..-- 11,495 6 1,916 Junel10______ 11,5438 6 1,924 

June 18_.-_-_-- 11,624 6 1,937. Junel7____-_ 11,510 6 1,918 

June 25____-- 11,383 5.8 1,968 June 24______ 11,497 6 1,916 

July 2_.----- 5,271 2.9 1,818 July 1-.--_-- 6,010 2.4 2,504 
July 9.._-_-- 3,782 1.8 ° 2,101 July 8___-_-- 3,963 1.5 2,642 
July 16___.-- 8,940 4.4 2,082 July 15____-_- 9,720 4.5 2,160 

July 23._..-- 9,766 5.3 1,843 July 22______ 9,526 5.2 1,832 

July 30__---- 11,504 6 1,917 July 29______ 11,281 6 1,880 

Aug. 6...-.-- 10,679 6 1,780 Aug. 5______. 10,994 6 1,832 

Aug, 13._---- 10,9138 6 1,819 Aug. 12_____. 11,187 6 1,865 

Aug. 20_----- 11,482 - 6 1,914 Aug. 19____.- 11,132 6 1,855 

Aug. 27.----- 11, 506 6 1,918 Aug. 26._____ 10,957 6 1,826 

Sept. 3.------ 11,492 6 1,915 Sept. 2__..__- 11,305 - 6 1,884 

Sept. 10_----- 9, 88.7 5 1,977 Sept. 9___._-- 9,447 5 1,889 

Sept. 17_.---- 11,298 6 1,883 Sept. 16___.__ 11,212 6 1,869 

Sept. 24_.--- 11,163 6 1,861 Sept. 23_____ 11,114 .6 1,852 

Oct. 1-__---- 10, 753 6 1,792 Sept. 30___.___ 11,098 6 1,350 

Oct. 8..-.--- 11,429 6 1,905 Oct. 7_______ 11,001 6 1,834 

Oct. 16._---- 11,677 6 1,946 Oct. 14______ 11,075 6 1,846 
Oct. 22._--.-- 11,520 6. 1,920 Oct. 21_.____ 10,993 6 1,832 

Oct. 29__---- 11,673 6 1,946 Oct. 28______ 11,330 6 1,388 . 

Nov. 5...---- 11,530 6 1,922 Nov.4.__.__. 10,987 6 41,831 
Nov. 12__---- 10,092 6.3 1,904 NovV.11._-__- 11,020 5.6 1,968 

Nov. 19._---- 11,354 6 1,892 Nov.18__._-- 11,451 6 1,909 

Nov.26__--.-.- 10,015 5 2,003 Nov.25_-__-- 9,538 . 45 1,908 

Dec. 3_.----- 11,241 6 1,874 Dee2 ------- 11,131 6 1,855 

Dec. 10_.---- 11,373 6 1,896 Dec. 9.------ 11,122 6 1,854 

Dee. 17_----- 11,655 6 1,948 Dec. 16.-__-- 10, 635 6 1,773 

Dec. 24... -- 11,400 6 1,900 Dee. 23-_---- 10,611 6 - 1,769 

Dee. 31__---- 8,988 5 1,798 Dec. 30------ 8,272 5 1,654 

Total_. 533,881 297.0 1,798 Total... 551,000 295.8 1,363 

a 

1 Figures are based principally upon railroad carloadings and shipments on the Allegheny and Monongahela 

Rivers, supplemented by direct reports from certain local sources. These estimates include coal both shipped by 

truck, and used at the mines, and the totals represent output for all mines producing 1,000 tons or more per 

year. 
2 Pigures represent output and number of working days in that part of week included in calendar year shown. 

Total production for the week ending January 1, 1966, was 8,950,000 net tons. 
3 Average daily output for the entire week and not for working days in the calendar year shown.
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) CONSUMPTION AND STOCKS 

Table 5.—Consumption of bituminous coal and lignite, by consumer class, with retail 
: deliveries in the United States 

. (Thousand short tons) 

Manufacturing and mining industries 
Bunker,——______________________—______ Retail 

Year and month Electric lake . Other deliveries Total of 
power vessel Beehive Oven Steel and manufac- to other classes 

. utilities! and coke coke’ rolling Cement turing con- shown 6 
foreign 2 plants plants) mills? mills and  sumers 5 

-mining 
. indus- 

: tries 4 

- 19638__..__.-.....-.... 209,088 670 1,613 76,020 7,401 8,188 82,797 23,548 409,225 
1964____._____._.._... 223,032 711 2,025 86,732 7,394 8,679 82,928 19,615 481,116 
1965.__-..--._._..._... 242,729 655 2,693 92,086 7,466 8,873 85,614 19,048 459,164 

. 1966: . : . 
| January......._..... 24,0638 1 161 7,377 164 924 8,663 3,189 45,142 

February_........... 21,263 __-_- 160 7,041 124 649 7,771 2,947 40,555 
March._..-_...--.-. 21,631 4 188 7,988. 696 663 7,981 1,865 41,016 
April__.............. 20,3824 54 175 = 7, 645. 599 731 #47,898 1,102 38,028 | 
May...-...--_.-.... 19,972 82 - 185. 8,080 556 740 7,080 706 37,401 
June_._...._......... 21,269 718 200 7,951 504 789 6,684 498 37,973 
July................ 22,962 68 169 8,048 420 763 6,316 474 39,220 
August..._.......... 22,684 77 237 =. 8, , 084 433 745 6,600 938 39 , 798 
September._.__.._... 20,990 72 233 = 7,833 478 788 6,640 1,432 38 , 466 
October.__._.._.._._. 22,009 76 231 7,975 584 778 7,583 2,023 41,259 
November_._.._......_ 22,483 17 222 7,718 607 789 8,023 2,163 . 42,032 
December. _________- 24,602 20 208 7,783 752 790 8,593 2,628 45,376 

- Total_..._..._.._. 264,202 609 2,369 93,528 7,117 9,149 89,332 19,965 486,266 

1967: 
| January_...-..-.-... 24,723 1 . 200 7,746 716 692 8,335 2,610 45,023 

. February__._._...... 22,758 —_ -_- 153 =7,096 661 647 7,648 2,550 41,508 
March__._._._..-... 22,910 4 103 «7,876 633 732 1,773 1,680 41,711 
April_.....-----.---. 20,955 47 99 7,508 518 701 6,809 729 37,366 
May_...__-..-...... 21,548 69 © 96 7,740 513 789 6,707 693 38,150 
June__._._.__._...... 22,318 69 90 7,237 A424 688 6,331 433 37,590 
July_.._......_._... 21,999 53 78 17,289 396 681 5,755 473 36,724 
August______._....... 22,922 61 98 7,430 413 703 6,313 895 38 , 835 
September__._.._......_ 21,133 56 938 7,345 418 767 6,010 1,311 37,133 
October_..._._._.._._. . 22,528 55 120 7,709 494 795 6,821. 1,592 40,114 
November_____.__.__. 238,364 43 122 7,718 552 9438 17,339 1,985 42,066 
December_._.._..... 24,631 9 122 8,043 592 784 7,706 2,148 44,035 

~Total_._......... 271,784 467 1,374 90,7387 6,330 8,922 83,542 17,099 480,255 

1 Federal Power Commission. 
2 Bureau of the Census, U.S. Department of Commerce, Ore and Coal Exchange. | 
3 Estimates based upon reports collected from a selected list of representative steel and rolling mills. 
4 Estimates based upon reports collected from a selected list of representative manufacturing plants. 
5 Estimates based upon reports collected from a selected list of representative retailers. Includes some coal 

shipped by truck from mine to final destination. 
6 The total of classes shown approximates total consumption. The calculation of consumption from produc- 

tion, imports, exports, and changes in stocks is not as accurate as the ‘Total of classes shown”’ because certain 
significant items of stocks are not included in year-end stocks. These items are: Stocks on Lake and Tidewater 
docks, stocks at other intermediate storage piles between mine and consumer, and coal in transit.
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Table 6.—Stocks of bituminous coal and lignite in the hands of commerical consumers and 
in the retail dealers’ yards in the United States 

Days’ supply at current rate of consumption on date of stoektaking 

Manufacturing and mining industries 
Total stocks ———__—___ 

Date (thousand Other 
‘short tons) Electric Oven Steel and manu- Retail 

: power coke rolling Cement facturing dealers Total 
. utilities plants -— mills mills and 

mining 
industries 

ee 

1966: , 
Jan. 31..... 71,889 64 43 16 33 37 3 49 
Feb. 28.... 69,055 62 39 13 39 38 2 48 
Mar. 31.... 738,526 70 44 17 43 46 3 56 
Apr. 30.... 68,115 69 34 16 41 45 6 5d 
May 31..-. 69,761 ~~ 75 33 18 43 48 10 58 

. June 30._.. 73,173 71 34 | 20 46 52 17 58 
July 31..... 65,344 63 26 26 46 51 19 52 
Aug. 31__.. 68,558 67 28 27 50 50 10 53 
Sept. 30.... 72,471 14, 29 23 48 49 6 56 
Oct. 31..... 75,336 77 32 19 61 44 4 57 
Nov. 380...- 75,534 73 33 17 51 39 4 Ba 

1967.” 31... 74,466 67 37 16 51 38 3 bk 

Jan. 31..... 72,951 64 37 17 54 39 3 5a 
Feb. 28_._.. 70,196 61 37 14 45 36 2 aT 
Mar. 31_._.. 71,231 69 - 87 17 39 38 3 53 
Apr. 30_._.. 74,696 77 39 19 36 43 6 6d 
May 31_..-. 80,209 84 42 20 37 46 9 65 
June 30__.. 85,234 83 46 26 49 51 16 63 
July 31..... 80,621 © 85. 37 Ci 25 53 54 15 68 
Aug. 31_.._. 86,726 88 39° 28 58 50 8 69 
Sept. 30_... 90,707 97 40 25 51 52 5 T™? 
Oct. 31._.._ 94,467 98 43 22 57 49 4 73 
Nov.30_.._ 95,001 92 42 18 49 44 3 68 
Dee. 31._.. 93,128 88 42 18 58 42 3 66
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Table 7.—Distribution of bituminous coal and lignite, 1967, by method of movement and 
a consumer use me 

(Thousand short tons) 
i 

. Used at 
Shipments _ Electric Cokeand Retail Allothers Railroad mines and 

utilities gas plants dealers CE fuel sales to 
. employees 

—— 

Total shipments to all destinations in 
the United States, Canada, and Mex- 
ico, by all methods of movements and _ Coe. oe 
consumer use, and overseas exports._. 296,177 99,786 18,789 99,895 1,179 1,678 

Shipments to all destinations in the ee 
United States, Canada, and Mexico oo | 
by specific method of movement and | 
consumer use: ° . . 

‘Method of movement: » . 
Allerail...-2-.-2-2222-22-_--. )=6152,940 50,951 10,984 61,925 -_..--22 Loe e elle 

' River and ex-river__....._... 63,296 27,959 1,245 6,896 .----- ,) ~Lee lille 
Great Lakes 1_____..._.__... 28,947 13, 456 3,1738° 12,502) --2---. Leelee 
Tidewater 2...-........_._.. 14,527. 6,266 4 573 --.---. ~------.- 
Truck_....----.-..-........ 25,119 1,154 3,383 17,941) __.-22 2 eee 
Tramway, conveyor, and - a 

private railroad__._..._.... 16,848 - 22-20 -LLLl il 68 Loewe ee 
Method of movement and/or . . 

_ consumer uses unknown_...---- -------  --------  -------- 0 -------- 1,179 1,678 

Total___....---------------2- 296,177. 99 , 786 18,789 99,895 1,179 1,678 

- Canadian U.S. | U.S. | oo on 
Great — Great. tidewater Overseas. Net 
Lakes | Lakes dock exports‘ change Total 

- commerical dock: storage 3 — inmine- _—_. 
docks? _ storage 3 inventory 

Total shipments to all destinations in 
the United States, Canada, and Mex- 
ico, by all methods of movements and 
consumer use, and overseas exports. _ 368 —62 LLL LLe 34,174 . 663 552, 647 

Shipments to all destinations in the 
United States, Canada, and Mexico 
by specific method of movement and 
consumer use: 

Method of movement: 
All-rail.----2 2-2 ---- eee eee eee eee eee ee eee 276,800 
River and ex-river...-.-----.  -------0 eee eee eee eee eee eee eee eee 99 ,396 
Great Lakes 1..._.22--- ee eee eee eee eee eee eee eee eee 53 , 078 
Tidewater 7__.-_------------ 0 eee eee ee eee ee eee eee eee eee 21,370 
Truck.._----- eee eee eee eee eee eee ee eee 47,597 
Tramway, conveyor, and 

private railroad__-__--_----  ------- 0 ---- eee eee eee eee 16,406 
Method of movement and/or 

consumer uses unknown____.__- 368 —62  -_. LL 34,174 663 38 ,000 

Total... 2-22 ee 368 —62 _____-- 34,174 663 552,647 

1 Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for which consumer 
uses are not available; however, includes vessel fuel, the destinations of which are not available. 

2 Excludes overseas exports and U.S. tidewater dock storage for which consumer uses are not available; 
however, includes bunker fuel, the destinations of which are not available. 

8’ Consumer use unknown. 
4Excludes Canada; consumer use unknown.
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Table 8.—Distribution of bituminous coal and lignite, 1967, by district of origin. and 
consumer use 

. (Thousand short tons) oo. 

: ce oo . oe Used at 
District of origin } Electric Coke and Retail All others Railroad mines and 

utilities gas plants dealers fuel szles to 
employees 

© Ll eeee-------------- = 29,038 3,870 444 8,280 191 455 
2.2.2 eee eee 8,689 24,663 564 6,924 3 24 
3 and 6._._-----_-----------------. 37,766 7,025 538 8,122 40 ~ 20 
a 81,680 -__-_.--- 1,579 12,198 159 Ba 

2,124 17 , 607 1,528 2,650 151 628 
8. Lee -------- «= 60, 789 32 , 824 8,074 380,699 233 396 
9.2 ee ------ = 4,206 194 1,557 4,670 62 -Luee 
10.-_.__--..------~--2------------- 45,909 2,108 2,253 15,631 160° 45 
ll. eee ee 12,279  __..-_-- 450 6,137 115 9 
12.22.22 eee eee eee eee BB Lee 191 eee ee te 
18__...._-- +--+ e-eee 9,006 6,139 136 813 iL _ LL 2 
14__- eee eee ‘485 oll 62 .eelel fee 
15 7 e+e 4,472 128 81 480 2 wee 
16__......_-----.-.---- ~~~ ------ 549 ______.- 43 V7 ...---- 4 
V7. eee ee------ =, 040 2,876 294 313 ___-__- 2 
18__ eee eee 2,860 _-.._--- 5 5 Yr 
19__ eee 2,821 27 114 . 624 31 2 
20_.-----_.-- 2 eee; 784 1,890 757 577 83 31 
21__. 2-1 eee 3,119 ---.-_-- 293 575 36 24 
22 and 23____-____ eee 463 _..----- 79 838 3 4 

Total_._...--.._--...-...-.._ 296,177 99,786 18,789 99 ,895 1,179 1,678 

. . Canadian U.S. U.S. Net 
. Great Great tidewater Overseas change . 
Lakes Lakes dock exports‘ in mine Total 

commercial dock storage 3 inventory 
. : docks 3 storage 3 , 

Lie eee 15 —2 LLllilee 1,339 68 43,698 
goo ee eee eee ee V7 ee a —41 40,890 
3 and 6_._. 222-2 eee «96 92 —5 714 62 54,470 
4.000 eee ee eee 59 —147 Leelee Lee 140 45 ,650 
a 3 119 14 15,708 441 40,973 
a 118 —86 —9 16,413 —89 14S ,312 

9. eee eee eee eee, 16) _L-ueee eee ee 33 47 , T28 
10_. eee eee 4) wool ele Lee —42 66 , 023 
Te eee een eee eee ee eee eee tee ee 16. 19,006 - 
12. 2 ee eee eee eee eee eee eee eee ee eee ieee ee 8T4 
18-0 eee eee eee eee eee ee eee eee eee —5 16,091 
14.00 eee eee eee eee ee eee ee eee eee wee 497 
15 2 ee ene eee eee eee eee eee eee eee —28 5,135 
16____- oe ee eee ee eee eee ee eee ee teense 2 675 
A 21 5, 246 
18. 2 eee eee ee ee nee eee ee eee nee eee —17 Z, 892 
19... eee eee ee eee ee eee eee eee eee 3,619 
20... eee eee eee eee ee eee ee eee ee eee 18 4,060 
> 74 4,121 
22 and 238__________-___--_-e eee eee eee eee ee eee eee wee ee 1,387 

Total... eee 368 —62 _.-_-..- 34,174 663 552,647 

1 Source for producing districts: Bureau of Mines. Bituminous Coal and Lignite Distribution Calendar Year 
1967. Mineral Industry Survey, March 1968, 39 pp. 

2 Excludes Texas. 
3’ Consumer use unknown. 
4 Excludes Canada; consumer use unknown.
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Table 9.—Distribution of bituminous coal and lignite, 1967, by destination and consumer use 

(Thousand short tons) 
rrr rye 

oo. Electric Coke Retail All 
. Destination Total utilities and gas dealers others ! 

oo plants 
LT ST EE LT aT TC A Ea DITA aD ACC cc S DAN Pai GS Cc A PCOS GES 

New England: . . . 
Massachusetts... 222-22 ee 4,022 3,418 _____.__. 110 494 
Connecticut ._ ~~ _-.----_-------2------ 4,793 4,030 488 12 268 . 
Maine, New Hampshire, Vermont, and ve 

Rhode Island.______..___.._._._____- 926 719) Lele 42 165 
Middle Atlantic: HO 

New York........_.......__.._____.-. 27,3800 14,330 5,980 165 6,825 
New Jersey.__.....______.--___-_ ee 7,865 6,408 490 15 957 
Pennsyivania__.....__...._.-.._......_ 61,197 23 , 595 27,369 981 9,452. 

East North Central: 
Ohio... eee eee ---. =: 58, 726 30,086 | 11,610 © 2,191 14,839 
Indiana___....2..-22..2-----------.-. 40,441 20,624 12,321 1,070 6,426 
Iflinofs_-....-..-.---.--2- ee eu---. «= 46, 710. 29, 497. 8,449 4,074 9,690 
Michigan........_............_.._-... 34,959 19,605 4,591 1,485 9,278 
Wisconsin.-_.._..- 22st.) 15, 581 8 , 358 497 1,914 4,812 

West North Central: . 
Minnesota_._. 7,142 4,137 929 685 1,391 
Towa_..__2- 202 5,549 8,227 __._____. 355 1,967 
Missouri_--......... 2 +e 9,389 6,944 219 189 2,037 
North Dakota and South Dakota________ 3,427 - 2,622 _____..- 367 4388 _ 
Nebraska and Kansas_.___._..__._.-.-_ 1,254 861 __._.___- 46 847 

South Atlantic: . . 
Delaware and Maryland.......__.___.... 14,954 8,713 5,393 93 755 
District of Columbia.........-.___----- 2 886 546 __._____. 89 2251 
Virginia.....-.-2..2.22_--._--.--------. = « 14, 854 8,896 72 758 5,183 
West Virginia_____.-_....-..-.-------. 23,244 12,671 4,885 392 5,296 
North Carolina__....--..2-_--2--__---_ = s- 17,515 14,3849 _.._. LL. 686 2,580 
South Carolina____...-_-_.--_..-.-__-.._ 5, 564 | 8,877) _. Like 269 1,408 
Georgia and Florida__....._......_...._ 11,492 10,519 __-_____. 177 796 

East South Central: . . 
Kentucky_-_-.....-......-.--..---.-. 19,046 14,087 1,958 498 2,503 
Tennessee. ____ =e. =: 18, 185 (14,797 174 555 2,679 
Alabama and Mississippi-..._._......... 24,081 14,550 7,982 97 1,502 

West.South Central: . a - 
Arkansas, Louisiana, Oklahoma, and . a. 
Texas_....-2..------- eee eee HH eee 822 23 ~ 110 

Mountain: | | , 
Colorado_____....--...2.--------_---_ ° 4,720 2,919 1,057 289 455 
Utah__-_. ee 2,853 479 1,865 198 316 | 

- Montana and Idaho. __._.__._-.-.__-_-- 968 328 __-..-.-- 427 218 
Wyoming... eee 2,494 2,291) _.-_.-L- 28 175 | 
New Mexico__________._._._-_________ 2,526 2,504 ____ 1 LL. 5 17 
Arizona and Nevada._..__...-..___-_-- 700 661 __-._-... 25 14 

Pacific: 
- Washington and Oregon..___._.....----- S41 --- eee ~~ +e 191 350 
California. .....222-22-- eee 2,051 ___.._.-- 2,017 14 20 
Alaska. __._..-.--.-- 22-22 eee 952 185 _....-.,- 43 174 

Canada *_____.-.----- 2 -_-.-----__----.- 14,856 4,932 5,513 442, 3,969 
Mexico__..- 22 eee 62 __--- eee eee eee ewe eee 62 
Destinations not revealable_.__.........-.-- 994 487 160° 49 298 
Destinations and/or consumer uses not ~ 

available: 
Great Lakes movement: 

Canadian commercial docks------ - ~~ Lf, 
Vessel fuel_._..__.-__--.______--_-- 878 oe eee eee eee eee eee 
U.S. dock storage_..._.._..____---- “62 .2--ee ee eee ee eee eee eee eee ee 

Tidewater movement: | 
Overseas exports (except Canada)_--. 34,174 -_------.) ---- eee eee eee ee eee 
Bunker fuel_.._-..-.-...---------- Benne eee eee eee eee eee eee eee eee 
U.S. dock storage.-.......--2------ eee eee eee eee eee eee ee eee eee teen 

Railroad fuel: 
U.S. companies....._.....-__.----- 1,146 22 ee Cee ee eee eee 
Canadian companies_______.__--_-- 5 

Coal used at mines and sales to employees- 1,678 -.------.  ------.-. 0 ---------) --------- 
Net change in mine inventory..___._-_-- 6638) _-------- ee eee ee eee eee 

Total... 2 ele «= 552,647 2 eee eee eee 

1 Excludes vessel fuel and bunker fuel, the destinations of which are not available. 
2 A considerable block of tonnage is included under “Destinations not revealable.”’ 
3 Excludes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies.



Table 10.—Total bituminous coal and lignite shipments and percent of grand total shipments, by geographic division and States of destinations ! Q 
A tn ne 

Thousand short tons Percent of total 
Geographic division and State of destination te RR Nee stbuagpennre rnp eterna vena nats etcangrmntesenaneht eens to 

1968 1964 1965 1966 1967 1968 1964 1965 1966 1967 rs Se 
Total... ....--------------------------------------- 456,187 485,465 512,525 682,866 562,647 100.0 100.0 100.0 100.0 100.0 = New England__-___..-_.---2------- eee ee 10,017 10,007 10,640 10,877 9,741 2.2 2.0 2.1 2.0 1.8 2 Massachusetts.-_...-----.---------------------. 4,846 4,160 4,681 4,415 4,022 1.0 8 9 8 7 ° Connecticut. -.._.---.------------.------------ 4,841 4,767 4,870 5,484 4,798 9. 1.0 1.0 1.0 9 a _._ Maine, New Hampshire, Vermont, and Rhode Island_ 1,330 1,080 1,089 1,028 926 38 2 2 2 2 a Middle Atlantic. ._... 2-222-222-2222 ee 79, 492 90,150 95,721 98,918 96 , 362 17.4 18.6 18.7 17.6 17.4 > New York.____.._- 2222 eee eee 22,417 25,982 27,025 25,814 27,800 4.9 5.8 5.8 4.8 4.9 ta 7 New Jersey_-.-_...-.--.------------------------ 6, 874 7,526 9,000 8 ,692 7,865 1.5 1.6 1.8 1.6 1.4 o Pennsylvania_._.-.....--------------.-.--.---- 60,201 56,692 59, 696 59, 907 61,197 11.0 11.7 11.6 11.2 11,1 H East North Central__.____ 2-2-2222 eee ------ 164,428 173/307 «1827072 +=—«-:192'251 =: 196 417 86.0 85.7 35.5 86.1 85.5 > Ohio___.----.-2 2-2-2 49,157 51,092 52,756 57, 622 58,726 10.8 10.5 10.8 10.8 10.6 o 
Indiana... --..- 0 .-----e--eeeenne-e------- 88,124 85,885 = 86,885 = 88,424 40 441 7.2 7.4 7.2 7.2 7.8 z 
Illinois. .-_--._.------2------------------------- 89,086 41,466 44,356 | 46,382 46,710 8.6 8.5 8.6 8.7 8.5 4 Michigan.______-_- 222222 e-e ee. e------ 29,888 80,986 88,411 84,770 84,959 6.5 6.4 6.5 6.6 6.3 Wisconsin --...-....--------2----------------- 18,168 18,928 14,664 15,058 15,581 2.9 2.9 2.9 2.8 2.8 West North Central_-__._. 2222 eee. 28,242 23,918 24,978 25,977 26,761 5.1 4.9 4.9 4.9 4.8 Minnesota_____..-.------2----ee eee e-e-ue ee, 6148 7,077 7,406 7,680 7,142 1.8 1.4 1.5 1.4 1.3 
Towa... -..-------------- oo enn eee e nen eeeeeeeee- 5 BT 4,849 5,508 5,440 5,549 1.2 1.0 1.1 1.0 1.0 
Missouri-_---_.--.--_.-- 2-22 -e--e eu .---- 7,896 8,154 8 ,248 8,494 9,889 1.7 1.7 1.6 1.6 1.7 North Dakota and South Dakota_.._._...-_-_---- 2/118 2,191 2,211 2,996 3,427 5 5 4 6 6 . Nebraska and Kansas_..._.__._..-.....-....----- 1,819 1,647 1,610 1,367 1,254 4 8 3 8 2 South Atlantic_-_......-- 2-2-2 lt ------ 68/816 67,866 72,052 80, 491 88, 499 14.0 14.0 14.1 15.1 16.0 Delaware and Maryland. .--_-._..-..-.....-.-.-- 10968 12,317 18 ,288 14,082 14,954 2.4 2.6 2.6 2.6 2.7 District of Columbia._.................._-....... 2718 2688 2641 2897 2 886 . 2,2 2.1 3.1 2.2 3.1 Virginia... ..------2---------eeweeennnnenen-ue-- 18,838 18,787 13,887 14,279 14,854 2.9 2.8 2.7 2.7 auf Weat Virginia..... 222-2 .eneceennnecnee-u------- 16,742 18,205 § 19,887 20,169 28 244 8.7 8.8 8.8 3.8 4.2 North Carolina.........-..--------------00----. 11/187 11,595 12,376 15,852 17,6165 32.4 2.4 2.4 2.9 8.2 South Carolina_..-__-. 22-22 --- eee eeeeeeennee 4,442 4,401 4,801 5,118 5,554 1.0 9 8 9 1.0 Georgia and Florida__._-..-.-..2.-2--.....------ 6,486 6,928 8,822 10,604 11,492 1.4 1.4 1.6 2.0 2.1 go 

See footnotes at end of table. 
. | “



Table 10.—Total bituminous coal and lignite shipments and percent of grand total shipments, by geographic division and States of destinations! wo 

7 | -  —Continued | MF 

Thousand short tons - mo, . Percent of total 

Geographic division and State of destination a 
1963 1964 — 1965 1966 1967 1963 1964 1965 1966 1967 

East South Central__.__.___.-.---------------------- 47,418: 49 ,849 52,1038 54,929. 61,312 10.4 10.3 10.2. 10.3 11.1 

Kentucky. ___.._..------------------------------ 15 ,453 16,148 16 ,834 17,644 . 19,046 8.4 3.3 3.3 3.3. 3.4 

Tennessee____.__._----------------------------- 14, 952. 14,075 13,896 14,811 18,185 3.3 2.9 2.7 2.8. 3.3 

Alabama and Mississippi_..-..-.----------------- 17,013 19 ,626 21,373 | 22 ,474.. 24,081 3.7 4.1 4.2 4.20 4.4 

West South Central: Arkansas, Louisiana, Oklahoma, and : . 

Texas.________---------- ene nee 802 1,099 1,166 1,084 — 955 0.2 0.2 0.2 0.2 0.2 

Mountain__________-_-_----------------------------- 10 , 823 12 ,455 ‘13,866 14,098 14,261 2.4 — 2.6. 2.7 2.7 2.6: 

Colorado_______---.---------------------------- 3,752 3,877 4,500 4,705 - 4,720 8 ' .8 90 9 a 

Utah___._____-__------------- +--+ + + 2,334 2,706 2,868 2,974 2,853 5. ar) 6 .6 5 

Montana and Idaho_.__-_.-_-------------------- 1,066 1,190 1,075 995 "968: 3 3 2 2 2 = 

Wyoming. ____._.------------------------------ 1,977 (1,936 2,196 2,601 2,494 4 4 4 5 A z 

New Mexico..__.__.---------------------------- 1, 182. 2,169 2,505 2,084 2,526 3 A 5 4 5 

Arizona and Nevada__...------------------------ 562 577 122 739 700 1 «1 Lo wk a vu 

Pacific.________----- anne ene eee eee eee eee eeee-- 2, 518, 2,789 3,176 2,575 2,592 6. 6 6 5° 5 > 

Washington and Oregon._.._-_.------------------ 828 -UI4 798 687 541 _s 2) sa 1 ol D : 

California___..__._.--.-----------------+------- 1,690 2,015. 2,378 1,888 2,051 4. 4 4 4 4. 

Alaska___________------ eee eee eee eee eee 855 - 842 789 858 952° 2 2 1 2 2 es 

Canada ‘4._____.___ 2 anne ene eee eee enn ee nneee eee =: 18, 724 14,180 15,634 15,807 15,257 3.0 2.9 3.0. 3.0. 2.8. fs 

Mexico_____________--------_----------------+--------- 48 54 60 54 62 (3) (3) (3) (3) (3). kg 

Destinations not revealable___.....------------------- 1,350 1,496 1,385 - 1,211 994 i 3 3 2 2 ig 

U.S. railroad fuel___._..-----..---------------------- 1,452 1,321 1,241 1,260 1,146 3 3 2 2 2 © 

U.S. Great Lakes dock storage. ______..--------------- 70 —3827 —252 —6 — 62 (3) —.1 ©) (3) (8). ° 

U.S. tidewater dock storage.._..__...._.--------------- 6 9 10 A _____W.-- (3) (3). (3) re Aw 

Vessel fuel___.______---_-_--..--.------------------- 1,090 1,106 1,004 1,054 878 2 2 2 2 1 _i 

Bunker fuel._.__._.__--.---------------------------- 18 17. ~—~.—<C~*W'B 13 5 * (8) (3) (3) . (3) o 

Overseas exports.___._.-_---------------------------- 33,317 83,733 84,746 83,527 34,174 7.3 7.0 ‘6.8 ' 6.3 6.2 g 

Coal used at mines and sales to employees-_-__.._-------- 1,753 1,956 1,969 2,098 1,678 . 4 4 A - 4 8 | 

Net change in mine inventory_-.-...-.---------------- —97  =—862, 152. . 291. 663... —.1 |. 1 1 

1 The regional and State data exclude shipments for U.S. railroad fuel, vessel fuel, bunker fuel, coal used at mines and sales to employees, overseas exports, and net change 

in mine inventory, because the ultimate destinations of these tonnages are not available. 

2A considerable block of tonnage is included under “Destinations not revealable.”’ 

3 Less than 0.1 percent. 
4 Includes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. .
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Table 11.—The changing levels of bituminous coal and lignite markets—indexes of physical 
-.vyolumes shipped to markets, 1957 and 1963-67, by geographic division, States of 

destination, and consumer use Bo 

Geographic division, State of destination, 1957 Index 1957 = 100 (except where noted) 
and consumer use (thousand ————__ — 

-short tons) 1963 1964 1965 1966 1967 

Total________.__.__---_--- --- ---_-__--- 493,895 92.4 98.3 103.8 107.8 111.9 
- Electric utilities................_..--. 160,754 181.5 142.7 155.1 169.0 184.2 

Coke and gas plants.._._.___._.-...-_.. 112,901 | § 73.3 84.7 - 89.0 89.1 88.4 
Retail dealers____._------------------ 39,280 66.3 58.4 58.2 52.7 47.9 
All others (includes vessel and bunker. 

~ fuel)e oe eee) «108, 711 90.8 92.2 92.8 93.7 91.9 
‘Railroad fuel (U.S. and Canada) ---_--- 9,581 16.1 15.0 13.7 13.7 12.3 
Canadian Great Lakes commercial docks . , 

(consumer use not available)_-_.___.__ 2,785 21.3 30.0 38 .6 15.4 13.2 
U.S. Great Lakes dock storage (con- . ° 

sumer use not available) 1__-_____-__ NA 23.0 -—207.6 —182.9 -—102.0 —120.4 
U.S. tidewater dock storage (consumer 
"use not available) ?_._......-.....--- NA 23.1 34.6 38.5 15.4 __u_. 
Coal used at mines and sales to 
employees________-_------l--2..--. 3,125 = 56.1 62.6 63 .0 67.1 538.7 

' Net change in mine inventory_---._---- 1,142 -—108.5 —131.7 13.3 25.5 58.1 
Overseas exports (excludes Canada— . 

consumer use not available)_......__-. 55,666 | 59.9 60.6 62.4 60.2 61.4 
New England. _.____._2.___-.2.---------- 11,909 = 84.1 84.0 89.3 91.3 81.8 

Electric utilities_.__..........._------ 6,012 129.2 1386.4 149.8 157.3 135.8 
Coke and gas plants_.____.__----_---- 1,345 35.1 35.4 85.1 33.8 35.9 
Retail dealers______.___-.-_.--_------ 1,279 23.5 19.2 16.7 14.5 (12.8 
All others__________--__-_---_-_------ 8,273 45.1 33.2 29.1 23.8 28.3 

Massachusetts. ..______.--__-.._--------- . 5,854 | 81.2 77.7 87.4 82.5 75.1 
_ Electric utilities_-_........._.-------- 2,575: 133.3 133.0 159.5 156.1 132.7 
' Coke and gas plants._____....-------- 751 0 | .0 0 > 40 .0 

- Retail deajers__._._.___...__-----_--- 755 21.5 21.2 + °&#®=16.0 14.4 14.6 
All others_2________- eee 1,273 59.0 45.1 85.7 22.5 38.8 

Connecticut. _2 ee ------ 4,105 105.7 116.1 118.6 182.4 116.8 
_ Eleetric utilities__..:.........-..----- 2,567 136.0 155.2 159.8 182.1 157.0 

_ Coke and gas plants.-__.._._.___-.--- 594 79.5 80.1 79.5 76.4 81.3 
Retail dealers_____._.....__.--------- 139 34.5 18.7 9.4 8.6 8.6 
All others__.2_._-.--_.--- 2+ eee. 805 41.0 34.8 35.3 36.4 33.3 

Maine, New Hampshire, Vermont, and 
“Rhode Island______._....-...---£------ 2,450 54.3 44.1 AAA 42.0 37.8 

. Hlectric utilities.-...........-._.----- 870 97.2 90.7 91.5 87.8 82.6 
Retail dealers__._.-..-.-_.._.--.----- 385 23.4 15.6 20.5 © 16.9 10.9 
All others. .._.--_--------2. 2 -t-- = 1,195 33.0 19.3 17.9 16.7 13.8 

Middle Atlantic___.____-_._-.____.---.---. 92,596 85.8 97.4 103.4 101.4 104.1 
|  . Electric utilities..................---. 31,662 108.3 121.4 134.0 182.8 140.0 

Coke and gas plants.____..__2..-._-.. 38,448 68.0 83.5 > 90.1 87.1 88.0 
_ Retail dealers__.___..___...._-_---_--- 2,498 54.3 45.8 53.0 43 58 38.5 

All others.___..--_.-.----._---...--- 19,988 88.5 92.3 86.8 86.5 86.2 
New York_________--_-__.._..----------.. 26,7538 83.8 96.9 101.0 94.6 102.0 

_ . Electric utilities....2.2-......-------. 12,385 91.1 104.4 112.2 101.2 116.2 
- Coke and gas plants.._______.-.___--_- 5,693 70.6 100.5 109.7 103.3 105.0 

Retail dealers. ____.-.____._----__---- 769 48.5 39.9 47.9 33.8 21.5 
' All others... ..2-._--- 2 eek 7,956 85.3 88.2 82.7 84.0 85.8 

New Jersey._..____--__---__------------- 7,814 88.0 96.3 115.2 111.2 100.7 
Electric utilities_.............-_.-_--- 4,284 115.1 133.7 168.2 166.9 149.5 

_ Coke and gas plants_.____.___..-_---- 1,249 31.8 28.0 35.0 40.9 39.2 
Retail dealers___.._____-_.._.-------- 130 44.6 20.0 31.5 12.3 11.5 
All others. _____.-_-_.----_---_-_---- 2,151 69.2 66.1 61.3 47.1 44.5 

Pennsylvania______.__.._-..-..-----_-.-. 58,029 86.5 97.7 102.9 103.2 105.5 
Electric utilities_.___.......__........ 15,048 120.6 131.9 142.1 148.9 156.9 
Coke and gas plants....-.....-.------ 31,506 68 .9 82.6 88.7 86.0 86.9 
Retail dealers____..__._....__.._------ 1,599 57.9 50.0 57.2 51.1 48.8 

' All others..____-__.-.......---------- 9,881 95.3 101.3 95.6 97.0 95.7 
East North Central__.__.._______-.___._-_-_ ?170,697 96.3 101.5 106.7 112.6 115.1 

Electric utilities__......_......-.....-. 66,486 118.8 128.1 138.2 151.7 162.8 
Coke and gas plants__._.____.-.._---. 38,757 71.5 80.9 83.1 86.6 83.8 
Retail dealers. _____......-...-...---. 21,821 66.7 58.7 59.8 54.9 50.3 

All others_________-_--------..--..-. %44,1838 98.6 100.3 102.5 104.5 102.0 

Ohio_________-__---------------..------. 55,612 88.4 91.9 94.9 108.6 105.6 

Electric utilities_._._._.___..._..___.-.. 20,193 113.9 117.7 122.8 140.3 149.0 

Coke and gas plants__.......--------- 15,661 57.9 66.8 69.1 78.1 74.1 
Retail dealers___.__..-..-..-..--.---- 5,077 51.7 49.3 50.6 45.9 43.2 

~All others_____---.-.---------------. 14,681 98.6 97.8 99.1 100.4 101.1 
Indiana_____________-------_.__..--.---. 34,938 94.8 102.7 105.6 110.0 115.8 

Electric utilities_.............-.._---. 12,853 119.5 132.4 139.7 144.7 160.5 

Coke and gas plants..__._.._-.-.----- 18,786 77.9 86.3 86.8 89.2 89.7 

Retail dealers_____...__---..--------- 2,796 62.2 48.7 44.6 41.6 38.3 
All others_________.._--------------- 5,558 96.0 101.7 103.7 115.5 115.7 

Illinois._________________------_----_.--_. 242,718 91.5 97.1 103.8 108.6 109.3 
Electric utilities___...........-------- 18,584 112.6 123.7 135.5 149.6 158.7 

Coke and gas plants. ___.__._..------- 3,925 71.3 84.3 91.9 92.4 87.9 

See footnotes at end of table.
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Table 11.—The changing levels of bituminous coal and lignite markets—indexes of physical 
volumes shipped to markets, 1957 and 1963-67, by geographic division, States of 
destination, and consumer use—Continued | 

Geographic division, State of destination, 1957 Index 1957 = 100 (except where noted) 
and consumer use (thousand ————--________________ __________—____ 

short tons) 1963 1964 1965 1966 1967 
eee ee 

Illinois—Continued 
Retail dealers..__....-_-2..2.______-- 8,623 61.3 55.8 52.9 49.4 47.2 

__All others__.----_--2---2222-2 lll. 311,586 = 87.0 89.4 95.0 «92. 2s«8BS 
Michigan______.---------222221222l_l 1. = 26,255 = 118.8 »=s«117.8 += 127.8 = «182.4 188.2 

Electric utilities___-._...._-..-..-_-____- 9,839 | 188.0 149.3 172.4 187.7 199.3 
Coke and gas plants__________________ 4,877 98.7 108-9 109.5 102.8 94.1 
Retail dealers______________-.-_______ 3,368 64.0 52.6 60.3 54.4 _ 44.1 
All others. _. 2.2222 ee 8,171 114.3 112.2 111.1 115.8 113.5 

Wisconsin_-___-.-..-.--2-22- eee -eeeee-)=—i11,174 117.8 124.6 131.2 134.7 189.4 
Electric utilities____..__....-_-_______- 4,967 122.6 134.1 139.3 152.7 168.3 
Coke and gas plants_________________- 558 60.9 74.7 92.8 83.0 89.1 
Retail dealers____.-_______.______.__. 1,457 166.0 142.5 160.1 145 .2 181.4 

- All others__.-2__---_ 2 4,192 103.1 113.8 116.7 116.6 114.8 
West North Central_.._________.__._____. %20,824 111.6 114.9 119.9 124.7 128.5 

Electric utilities.__...__......._______ 8,278 159.2 166.9 178.3 198.8 214.9 
Coke and gas plants____.___.._______- 1,518 51.1 | 78.3 75.0 76.5 75.6 

. Retail dealers___.______._...________- 4,079 63.8 53.4 52.8 46.3 40.3 
All others_-.-2.2_22_-__---- 2 _-____-- =. 3. 6 , 949 96.2 — 96.9 99.6 93.2 88.9 

Minnesota_....__._______.-.-_______.___-- 5,332 115.2 1382.7 138.9 144.0. 133.9 
Electric utilities__....____._..______.- 1,810 176.7 212.7 223.4 255.5 228 .6 
Coke and gas plants___________._____- 1,206 55.0 85.5 78.9 78.9 17.0 
Retail dealers_.__.._____.....________ 553 122.1 105.1 128.9 128.8 123.9 
All others. __-.___- Jee 1,763 91.1 91.7 96.3 79.0 78.9 

Jowa_-._...--.----.--_-_-.______-___._.-. 34,878 108.1 99.4 112.9 111.5 113.8 
Electric utilities_____._....__._._.___- 1,846 137.3 125.6 149.7 157.9 174.8 

' Retail dealers_.._____________________ 1,254 56.9 43.7 45.1 35.2 28 .3 
All others._.-..22- 22 eee__e__ = 2.1,778 113.7 111.5 122.6 117.2 110.6 

Missouri_..--.--_____ ee 6 , 862 115.1 118.1 120.1 123.8 136.8 
Electric utilities______.__.___________- 2,605 200.2 208.0 212.7 228.3 266.6 
Coke and gas plants_______.__..______ 312 36.2 50.6 59.6 67.0 70.2 . 
Retail dealers____.._________..______- 1,495 36.2 30.6 23.3 18.5 12.6 
All others.__-_-_.__-____ ee 2,450 82.8 86.6 88.5 84.2 83.1 

North Dakota and South Dakota__.________ 2,416 87.5 90.7 91.5 124.0 141.8 
Electric utilities..___..__.- 2-2 LL _e 1,878 89.5 94.6 98.5 157.7 190.3 
Retail dealers_._____.______..________ 517 101.4 93.0 84.5 17.0 71.0 
All others. _--_-.22 2 521 68.3 17.9 80.0 81.6 84.1 

Nebraska and Kansas_____.________.______ 1,336 136.2 123.3 120.5 102.3 ; 93.9 
Electric utilities_.._.______.________-_ 639 156.2 144.8 165.6 124.6 134.7 
Retail dealers____...._-_--_2__ 2 ee 260 56.9 43.1 34.6 - 23.1 17.7 

’ All others__.___. 2 eee 437 154.0 139.6 105.7 116.9 79.4 
South Atlantic. _.___...._-_-_- 52 , 560 121.4 129.1 137.1 153.1 168.4 

Electric utilities....._..._...__....__... 22,251 161.7 174.0 192.5 231.5 267.7 
Coke and gas plants____.__.__.__._.__._-. 11,821 79.6 90.5 95.5 92.0 91.4 
Retail dealers______.___.____________- 4,765 67.2 66.3 55.5 52.6 50.6 
All others. _..2___-_.-- 2-2 ee 14,223 109.9 110.7 110.8 112.9 113.7 

Delaware and Maryland._.._____._.__.__._.. 10,358 105.9 - 118.9 128.3 136.0 144.4 
Electric utilities.....-___..__---______- 3,000 167.3 192.5 233.1 270.3 290.4 
Coke and gas plants_________________- 5,414 81.5 92.8 94.5 91.7 99.6 : 
Retail dealers.._..._._..__.----2--__-- 420 80.2 84.3 53.3 26.4 22.1 
All others. __.-__-- 2-2 --- eLLee 1,524 78.9 76.4 62.6 58.8 49.5 

District of Columbia_____________._______- 1,097 465.5 458.2 449.3 481.8 480.8 
Electric utilities____.__-_--_-----_______- 609 59.1 61.4 49.4 81.6 89.7 

_ Retail dealers.____..______._-________ 188 80.3 72.3 63.8 53.7 47.3 
All others____-________--__--___ ee 300 469.0 442.7 440.0 499.7 483.7 

Virginia___--.....--.--._..---.-.-____... 10,453 126 .2 130.6 131.6 135.3 140.8 
Electric utilities....____._..-._______- 4,485 166.9 176.4 170-8 185.9 200.6 
Coke and gas plants_____.___________-_ 165 30.3 76.4 161.2 157.6 43.6 

etail dealers____-_____--.---_-_____- 1,756 59.3 61.4 51.8 A4T.3 42.9 
All others...._.__-_-.--------------- 4,197 115.1 118.4 122.4 117.8 122.8 

West: Virginia._.____._.....--..-...-----. 15,771 106.2 115.4 122.6 127.8 147.4 
‘Electric utilities.-----.-------__---- = 6,290 = 114.2) -121.8 188.38 = 152.5 = 201.4 
Coke and gas plants. -____---_-.------ 5, 742 79.2 88.7 94.6 90.4 85.1 
Retail dealers.____.....--.----------- 302 94.0 85.4 92.4 101.7 129.8 

’ All others. --.-_.._-..----1---------- 3,437 187-5 152.0 143.8 147.4 154.1 
North Carolina________-___.-------------- 8,716 128.4 133.0 142.0 176.1 201.0 

_ Electric utilities__._.._..--.._.----.--- 4,953 160.0 171.4 189.1 246.8 289.7 
Retail dealers____________------------ 1,248 63.9 59.8 50.2 51.2 51.0 
All others. ...__._-__________--__------ 2,515 98.0 93.9 94.7 98.9 100.6 

South Carolina__..__________.___-_____-_-- 3 ,050 145.6 144.3 141.0 167.8 182.1 
Electric utilities______._...-.-.._--___- 856 289..0 303:.9 278.9 378.5 452.9 
Retail dealers._.__.___..._._-__--_-_- 321 91.0 94.1 82.2 92.2 83.8 
All others____-____________u _ eee 1,873 89.5 80.0 88.1 84.5 75.2 

Georgia and Florida_____._______________- 3,015 213.5 229.6 276.0 351.7 381.2 
Electric utilities__________.__._______- 2,108 266.4 286.1 356.4 455.3 499 .0 
Retail dealers_______________.______-- 530 56.4 53.8 42.1 42.1 33.4 
All others_._---_____-_.2__ eee 377 138 .2 160.7 155.4 208.0 211.1 

See footnotes at end of table.
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Table 11—The changing levels of bituminous coal and lignite markets—indexes of physical 
volumes shipped to markets, 1957 and 1963-67, by geographic division, States of 
destination, and consumer use—Continued 

Geographic division, State of destination, 1957 Index 1957 = 100 (except where noted) 
and consumer use. (thousand ———_——-___ ccm 

short tons) 1963 1964 1965 1966 1967 
et ns 7 SS SS SSS SS SSS SSS SSS SSS SSS SSS SSS SSS gr Urs PU Pr SSS SSS SSS sf SSS SSS SS 

East South Central_._.._-.--------------- 48,283 109 .6 115.2 120.4 126.9 141.7 
Electric utilities_.._.........._._.._.-. 28,572 137.6 145.3 149.5 159.8 184.2 
Coke and gas plants___._........----. 10,380 73.6 81.7 88.6 90.0 97.0 
Retail dealers................-----_-- 2,494 80.2 62.1 56.0 50.7 46.1 
All others_............-_-----.------ 6,887 78.1 81.5 91.5 97.3 97.3 

Kentucky._..._-----.-------...-._-_------ 11,167 138.4 144.6 150.7- 158.0 170.6 
Electric utilities...._.......-.__.__ _-- 6,758 154.4 165.4 176.6 187 .6 208 .4 
Coke and gas plants_________________- 1,683 111.5 110.9 114.0 104.0 116.3 
Retail dealers.._...____...._-_______-- 834 95.3 77.3 62.4 66.2 59.7 
All others. __-. =e 1,892 123.9 129.8 129.9 140.0 132.3 

Tennessee____--__. eee _e_____)=—s:« 15, 104 99.0 93.2 92.0 98.1 120.4 
Electric utilities.___......._-----_--__ 9 876 119.4 112.1 107.6 115.7 149.6 
Coke and gas plants____._._--.-_____- 258 84.5 59.3 70.2 69.8 67.4 
Retail dealers_______________-_-_____. 1,206 72.1 61.2 63.2 50.4 46.0 
All others_______________-__ 3,764 55.0 56.2 61.9 69.0 71.2 

Alabama and Mississippi_._._.__._._.._.._._. 17,012 100.0 115.4 125.6 | 182.1 141.6 
Electric utilities__...___._._..-_______ 6,938 147.1 173.0 182.9 195.3 209.7 
Coke and gas plants______._.-_______- 8,439 65.7 76.5 84.1 87.8 94.0 
Retail dealers_...____.__.._...._..._.. . 454 73.8 36.6 25.1 22.9 21.4 
All others. ____~._-________ ee 1,181 78.6 84.8 124.4 119.5 127.2 

West South Central: Arkansas, Louisiana, . 
Oklahoma, and Texas.__.___.____-____-- 1,868 42.9 58.8 62.4 58.0 51.1 

Electric utilities 5._._._._____________- 65 100.0 75.0 .0 0 .0 
Coke and gas plants.______._____.___- 1,050 58.7 82.5 94.9 90.3 78.3 
Retail dealers__.._________________._. 161 28.0 19.3 17.4 17.4 14.3 
All others____2_2 ee 592 22.3 31.1 24.0 18.2 18.6 

Mountain. _________ ee 8,779 123.3 141.9 157.9 160.6 162.4 
Electric utilities.__.__.....__________- 1,487 405.8 485.0 572.5 605.0 639.0 
Coke and gas plants______________._-- 3,772 65.3 74.1 85.3 83.9 17.5 
Retail dealers._____________________-- 1,350 88.1 . 86.3 85.0 77.3 71.6 
All others. _.2 222-22 2,220 63.2 68.7 57.3 53.9 53.6 

Colorado-_._._____._._.-- i eee 8,264 115.0 118.8 137.9 144.1 144.6 
Electric utilities..__.__.._______________ 687 264.3 281.2 #£357.5 401.5 424.9 
Coke and gas plants_________________- 1,324 85.6 838.5 99.8 93.1 79.3 
Retail dealers___._._..__.._____-.---- 326 87.7 102.1 113.2 105 .2 88.7 
All others. .....-________-______--_-- 927 55.7 54.7 38.1 40.1 49.1 

Utah__...._.__.._______.___.___.___.---. 8, 748 62.3 72.2 16.5 79.3 76.1 
Electric utilities._._____.____________- 367 118.8 111.7 102.7 182 4 130.5 
Coke and gas plants_________.______-_- 2,448 54.4 69.0 17.5 78.9 76.2 
Retail dealers.______.___.._____.____- 884 73.1 69.5 62.6 55.7 57.8 
All others______._____...______uu Le. 599 + ~=>—_—«4558..9 62.4 64.3 61.9 52.8 

Montana and Idaho. __._____.____.._-__-- 923 115.5 128.9 116.5 107.8 104.9 
Electric utilities 6...._________._____.-- 1 160.3 164.2 165.9 181.6 183.2 
Retail dealers__..__.______.________-- 593 80.8 80.6 72.8 63.6 72.0 
All others._______..__.. 22 ee 329 91.2 127.1 105.2 89.1 64.7 

_ Wyoming__-_-.__-__.____ 2 eee 607 825.7 318.9 361.8 428 .5 410.9 
Electric utilities______.___.__.__._---- 340 520.8 518.2 597.4 716.8 673.8 
Retail dealers.__...__.__._______----- 61 86.9 82.0. 82.0 63.9 45.9 
All others. __-_.._._____ eee 206 75.2 60.2 55.8 60.7 85.0 

New Mexico 7._...._.___.___________.__-- 92 100.0 191.6 221.3 184.1 223.1 
Electric utilities 7_....._______._-_---- 37 100.0 195.0 227.8 190.2 230.8 
Retail dealers_._.___._____________-_--- 12 183.3 150.0 108.3 58.3 41.7 
All others_.___--_____.___..-__-__---- 48 58.1 81.4 46.5 30.2 39.5 

Arizona and Nevada._________..____._---- 145 387.6 397.9 497.9 509.7 482.8 
Electric utilities *....... 22.22 _ eee 5 131.0 136.1 177.3 186.3 197.3 
Retail dealers._._.__._..._____-___---- 24 158 .3 225.0 308.3 383 .3 104.2 
All others. .____._-_.____._--- eee 116 73.8 57.8 46.6 19.8 12.1 

Pacific. ~___._-__.------ eee -- 3,142 80.1 88.8 101.1 82.0 $2.5 
Electric utilities.._._._....__.____-_-- 4 0 .0 0 0 -0 
Coke and gas plants.______.__.-___-__- 1,708 96.8 115.7 137.1 107.7 118.1 
Retail dealers._.._________._________-- 377 72.4 75.9 87.8 71.1 54.4 
All others_____.____.____.______._.-- 1,053 56.2 50.0 47.9 44.4 35.1 

Washington and Oregon._.._............-. 1,824 62.5 58.5 60.3 51.9 40.9 
Electric utilities._.__________-.__..____- 3 0 0 .0 0 -0 
Retail dealers__......__..._....-__.-- 367 73.3 75.7 86.6 69.2 52.0 
All others__._._.__..._--_-----_---_-- 954 58.6 52.0 50.3 45.4 36.7 

California. _.__........-_-.--_._.-----_-- 1,818 93.0 110.8 130.8 103.9 112.8 

Electric utilities__.___......._.--_-_-- 1 .0 0 0 0 0 
Coke and gas plants.___.___.____._--- 1,708 96.8 115.7 137.1 107.7 118.1 
Retail dealers____.._._.___...________. 10 40.0 80.0 130.0 140.0 140.0 
All others. __....________.-____.----- 99 33.8 31.3 24.2 35.4 20.2 

Alaska...__._____ eee 829 103.1 101.6 95.2 103.5 114.3 
Electric utilities._..............-.---- 470 71.5 75.8 92.3 43.4 28.7 
Retail dealers__._....__...___..------ 49 108.2 89.8 81.6 89.8 87.8 
All others... ....--.---------_------ 310 150.38 148.2 101.6 196.8 249.7 

See footnotes at end of table.
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Table 11.—The changing levels of bituminous coal and lignite markets—indexes of physical | 
volumes shipped to markets, 1957 and 1963-67, by geographic division, States of 
destination, and consumer use—Continued “ : 

SSS 

Geographic division, State of destination, | 1957 Index 1957 = 100 (except where noted) 
and consumer use (thousand ——-——_-__ $$ —_____ 

- short tons) 1963 1964 1965 1966 1967 

Canada 9_________-____-_-_-------._.__._. 17,878 16.8 79.3 87.4 88.4 | 85.3. 
Electric utilities..........-.-_--_2 2 ee 567 437.9 560.0 705.6. 794.7 869.8 
Coke and gas plants._____.__________- 4,602 122.8 120.5 115.0 127.2 119.8 
Retail dealers__-.._._-._---_-_-_ Le 857 °94.6 64.4 83.8 65.17 51.6 
All others. _.-___._--__-- ee 7,183. | 57.0 55.0 62.2 61.4 -. 55.3 

Canadian Great Lakes commerical docks —_ 
(consumer use not available)._.____..._._._. 2, 785 21.3 30.0 38.6 (15.4 18.2 

Canadien railroad companies__._..________- 1,884 4.9 6.2 4.0 2.5 — 1:8 
Mexico ___ ee eee NA 84.2 94.7 105.3 94.7 ~~. 108.8 

All others 1®©__ 8 NA 84.2 94.7 105.3 94.7 108.8 
Destinations not revealable ____-_-_---____-_ Lee 97.8 108 .4 100.4 87.8 72.0 

Electric utilities 4__-__-_.. 2 eee le 34.2 © 61.8 105.0 62.0 98.0 
Coke and gas plants 1___ 2 eee Lee 161.0 161.5 54.8 83.4 42.8 
Retail dealers 14... _-_- 2-22 eee Leet si 35.4 89.8. 80.8 49.5 
All others !___ 22 ee Lee 133.2 134.1 138.8 124.6 92.7 

Destinations not available: . 
Great Lakes vessel fuel 12___-_________. 1,859 58.6 59.5 54.0 56.7 47.2 — 
Tidewater bunker fuel !2_..___________. 41 48.9 41.5 31.7 31.7 12.2 
Railroad fuel, United Statescompanies. 7,697 18.9 17.2 16.1 — 16.4 14.9 . 

. NA Not available. . | a , os 
1 For Great. Lakes dock storage the annual base period is 1959 = 100. The 1959 annual tonnage was 304 tons. 
2 For tidewater dock storage the annual base period is 1959 = 100. The 1959 annual tonnage was 26 tons. 
3 District 15 shipments to Illinois included with Iowa. . an 
4A considerable block of tonnage is included under “Destinations not revealable.” : co, 
5 For electric utilities in Arkansas, Louisiana, Oklahoma, and Texas the annual base period is 1963 =100. 

The 1963 tonnage shipped to electric utilities was 24,000 tons. Coot 
6 For electric utilities in Montana and Idaho the annual base period is 1959 = 100. The 1959 tonnage shipped 

to electric utilities was 179,000 tons. — - 
7 For total shipments and electric utilities to New Mexico the annual base period is 1963 = 100. Total ship- 

ments to New Mexico were 1,132,000 tons and for electric utilities 1,085,000 tons. 
8 For electric utilities in Arizona and Nevada the annual base period is 1962 = 100. The 1962 annual tonnage 

shipped to electric utilities was 335,000 tons. : i 
* Includes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. | 
10 Since tonnages for Mexico were first published in 1960, yearly indexes are based on 1960-=100. In thou- 

sands of tons, 1960 tons were total 57, all others 57. mS 
11 Since “Destinations not revealable”’ were first published during 1960, the calendar year indexes are based 

on 1960 =100. In thousands of tons these figures are as follows: Calendar year 1960 total not revealable 1,380, 
electric utilities. 497, coke and gas plants 374, retail dealers 99, all others 410. ms 

12 Included in summary at beginning of table in ‘‘All others.”’ / 
18 Included in summary at beginning of table in ‘‘Railroad fuel.”’ DO | 

Table 12.—Exports of bituminous coal, by oO | : 
country groups 

(Thousand short tons) - , 

. Country group 1965 1966 1967 

Canada (including _ 
Newfoundland) and ae 
Mexico_..._....-.... 15,721 15,882 15,328 

Overseas (all other 
countries): 

West Indies and 
Central America_ 2 (4) 6 

Bermuda, Green- 
land, and Terri- 
tory of St. . 
Pierre and 
Miquelon_-____-- 3 5 6 

South America__.__ 1,996 2,613 2,562 . 
Europe__.......-. 24,957 22,984 19,370 
Asia_...--....---. 7,491 7,794 12,232 
Africa... -. 11 9 6 
Oceania_______-_.  __---- 15) __L__e 

Total overseas... 34,460 33,420 34,182 

Grand total___-__ 50,181 49,302 49,510 

1 Less than }4 unit.
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Table 13.—Bituminous coal exported from the United States, by countries ! 

ss (Short tons) - 

Country 1965 1966 1967 

Argentina. __...----.---------------------------------- 619 , 662 662 , 523 590,348 
Australia__._._.---_-- ee eee eee eee eee eee eee 15,180  __.._------- 

_  Belgium-Luxembourg----...-.-------------------------- 2,214,749 1,840, 544 1,422,246 
Brazil.__..--..-----------------------------------+---- (1,210,517 1,739,113 1,734,561 
Canada. _-....---------------------------------------- 15,660,773 15,828, 528 15,265, 502 
Chile___ 2-2 eee eee eee 126,194 156,182 193,141 
Denmark__._-_._-.- 2. eee eee 5,833 1,855 -__.--------- 
Dominican Republie__._..._-_...-.---_--2--- Le ----- 984 _________-- -) __-uL_iueeee 
Franee____._-____-__-_---_-_-----_---------------------- 3=—-_- 2, 069, 602 1,578,517 2,130,969 
Germany, East___._._._._..._._-.._-.-_---------------- 120,614 157,559 77,345 
Germany, West____..---.-.-..------------------------- © 4,729,895 | 4,894,331 4,693 , 782 
Greece... eee eee 26,828 _._.-_--.--_ ~----------- 
Treland____.____ eee eee ee 318,115 355,516 267 , 236 
Italy__..-- eee eee -------- 8, 9380, 666 7,805, 553 5,816,341 
Japan... eee eee ee 7,491,114 7,790,585 12,226, 739 
Mexico______._-___-_ 2 eee eee 60, 4389 52,5385 61,648 
Netherlands____._._...-.---_---_--------- eee 3,371, 223 3,165,221 2,227,488 
Nigeria__._._._.___._.--.--------- eee ee 3,912 5,730 6, 064 
Norway..._..-_-_-------------- +e eee eee 164,663 220, 484 245,874 
Portugal... ~~ eee eee 103 , 604 120,598 85,897 
Saint Pierre and Miquelon, Territory of_._........._..---- 2,832 5,028 6,354 
Spain.._.--.. 2 eee eee eee ------ = «1, 876, 609 1,193, 662 1,011,928 
Sweden._-_-_-__-_____ eee eee eee eee 870,398 951,280 813,261 
Switzerland______.____-___--__-- eee eee 38,816 24,116 38 , 669 
Trinidad and Tobago-_-_._-..--------------------------- 1,082 _.-...------ 252 
“United Kingdom_._____._-_-.. 2 ---------e + - 5,917 ____-_--_--- 8,141 
Uruguay_________- eee eee 37,015 54,075 43 ,306 
Yugoslavia__.__.----2----- eee eee 558 , 394 596,095 532,094 
Other___-_.-.__.---__--_- eee ee eee 66,411 92, 630 — 11,195 

Total. ._____-_____- eee eee e----- 50,181,361 49,302,390 49,510,381 

a 

1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which aggre- 
gated 242,833 tons in 1965, 214,515 tons in 1966, and 145,497 tons in 1967. , : 

: ‘Table 14.—Bituminous coal exported from the United States, by customs districts 

(Short tons) . . 
er SPST tw Tiss SSS PSs sis si Rss SSS SSS SS SSD 

os Customs district 1965 1966 1967 
ee 

Baltimore, Md_._..-_..----.--------------------------- 2,791,262 2,389,902 1,943 , 826 
Boston, Mass._._._..._---.-_.------------------------- 15,659 ______-_---. ------------ 
Buffalo, N.Y.-...---------:---------------------------- 1,755,870 1,005, 646 557,577 
Chicago, Tll____._.--.--------.------------------+------- 53 , 672 73,549 62,488 . 

Cleveland, Ohio__.__._.-_-__.-._.-._-.------------------ 18,106, 688 13 , 884,336 14,043, 606 

Detroit, Mich._._._.....-.-----.----------------------- 117 ,380 122,158 65,905 
Duluth, Minn_._._.._-__...-_-_------------------------ 7,123 3,710 3,360 
El Paso, Tex___._.__----.---------.----------------+---+- 49,079 49 , 024 46,586 

Galveston, Tex_._..._._._-.._-------------------------- 17,840 __-__.-.--..  ------------ 

Great Falls, Mont____.___--...------------------------- 1,809 ___._.-.---. ------------ 

Houston, Tex_.._..-_.-----.----_---.-------------+--+- 0 ---------- 52 260 

Laredo, Tex. _.----.----------------------------------- 10,168 3,392 14,927 

Los Angeles, Calif..........---------------------------- 30 10,027 265 

Mobile, Ala___...--------.----------------------------- 321 308 355 . 

New Orleans, La__.__......-------.-------------------- 4,867 6,771 6,312 

New York City__-.__..._-----.------------------------ 6,355 16, 606 236 

Nogales, Ariz. ._....--.-------------------------------- 207 ___--------. ------------ 

Norfolk, Va___.....-.---------------------------------- 31,933,465 31,473,385 32,607,361 

Ogdensburg, N.Y...-.---------------------------------- 257,244 167 , 565 129 ,125 

Pembina, N. Dak___.._._-.-.--..---------------------- 1,272 430 520 

Philadelphia, Pa........-.------------------------------ 32,229 51,772 263 

Portland, Maine____._._----.---.------------------+----- 126 2,918 __.._..------ 

Providence, R.I__....-_-..--.--.---.~-------------------  ---------- 8,582 .__.-------- 

St. Albans, Vt___-....--------------------------------- 18,498 35,223 24,680 

San Diego, Calif...........-.--------------------------- 101 119 135 

San Francisco, Calif._........--.----------------------- 96 ____._------ 2,554 

Seattle, Wash._._._-_-..--.---------------------------- 400 1,970  -_-_.------- 

Tampa, Fla_.__..._..-.---_---------------------------- 0 eee eee ne rene nee eee 40 

Total. .....--_---------------------------------- 50,181,361 49,302,390 49,510,381 
TEIN 

® Revised.
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Table 15.—Shipments of bituminous coal to __ 
| _ possessions and other areas administered 

by the United States : | 

(Short tons) ; 
renner ee eeeerrerppnnnnpepeees 

Territory 1965 1966 1967 
. 

, 2 eS a vs SSS _— 

American Samoa___._.. _____ 119 _______ | 
Puerto Rico_......-... 1,044 552 1,052 oo 
Virgin Islands________- 64 .40  _______ 
—_— 

Table 16.—Bituminous coal! imported for consumption in the United States, by 
countries and customs districts | 

(Short tons) 
eee Pere -eeenaepEneR 

Country and customs district 1965 1966 1967 
pent 

Country: 
Brazil......----.-----2 eee 55 eee eee ween eee 
Canada..._..-..-_-_______.._._____._....____........ 184 ,328 177, 672 175,070 , Germany, West._.._......______....._.._____.__..---. 2... eae neues 51,548 — 
Treland__.____..-.---___.--_-_______-_________-.--..., et ween nene 180. | 
Japan____. 22-2 WW Leelee eee 
Norway__-_.--.--..-_...__.-.-.-.-_.__.____----- eee won n eee "+640 
United Kingdom_______._-_..-- 5 | 

, Ce 184,399 177, 672 227 , 338 

Customs district: | - 
Boston, Mass_____......-_-_-_-...---_---.-- ee wee eee eee eee lee - 51,548 
Buffalo, N.Y.___-...........-_-..------.-.---__.-.... ...._.. 2,195 3,089 
Detroit, Mich..........--_.--___.____. ue 1,000 427 37 
Duluth, Minn____-___2_--__ tt 868 7,584 1,265 
E] Paso, Tex_._.___.........-.-___-_--....-.-.----.-.. eee ween eee eee 4 
Galveston, Tex______.___..-.-..-2-_-------_-_-------. eee eee 540 
Great Falls, Mont_.__....______..._._____..._._____..__ 14,907 13,219 19,983 
Honolulu, Hawaii-________..._..___......__....______.. WW LeeLee wow een eee 
Juneau, Alaska___.__________._._______.__._.___....__. 5 wenn eee 
Los Angeles, Calif_....__..._....___._.____........._.... 8B Leelee Lee 
New York_....__.___________.______._____........_... 55 eee eee eee eee 
Pembina, N. Dak_________.____._____..__............. 1,255 1,368 2,837 
Portland, Maine____.___________.____...._..____._..__... 166,747 152,879 147 ,965 
Seattle, Wash.._._.-_________.___._.._..-+ tt 46 __LL_ ile mew ew eee ee 

Total___.---2 eee 184,399 177, 672 227 , 338 

1 Includes slack, culm, and lignite. —
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Table 17.—World production of bituminous coal, anthracite, and lignite, by countries ! ? 

(Thousand short tons) 

ae Country . 1963 1964. 1965 1966 1967 P 

North America: _ 
Canada: 

Bituminous_-_..._..-_..-__---_--- 8,702 9,325 9,525 9,313 9, 387 
Lignite..._._..-_..-.-_-._.---_-- 1,874 1,994 2,064 2,078 2,068 

Greenland: Bituminous__.___________-- 44 26 22 37 35 
Mexico: Bituminous. ______________._- 2,283 °2,357 2,211 2,316 2,380 
United States: 

Anthracite (Pennsylvania)_______-- 18 , 267 17,184 14,866 — 12,941 12 , 256 
'. Bitwminous___.-.....--2 222. 456, 223 484 , 048 509, 045 530, 000 546, 590 

Lignite_..__..--.22 22-2 Lee 2,705 2,950 3, 043 3,881 4,410 
South America: ! 

‘Argentina: Bituminous (mined) _______- 276 467 596 * 666 e 440 
Brazil: Bituminous (including lignite) _ _.. 2, 834 3,578 3,729 4,041 4,782 
Chile: Bituminous (mined)___._______-- 1,895 1,972 1,904 r1,821 1,649 
Colombia: Bituminous. ___________.__. 3,527 3,307 3,417 *3,307 e 3,420 
Peru: Bituminous and anthracite_-__-___. 144 ¥ 162 r 142 "171 193 
Venezuela: Bituminous_._________.__-.- 46 42 34 37 3T 

Europe: 
Albania: Lignite_..______...-_ 2 = _- 278 $22 e 330 e 840 e 380 
Austria: . 

Bituminous_.._..._.2..-.-.------ 115 114 65 22 15 
Lignite._______.2 eee 6,672 6,350 6,008 5, 824 5,075 

Belgium: Bituminous and anthracite_-___ r 23,607 23,485 21,810 19,289 18,116 
ulgaria: 

Bituminous and anthracite. ______- 725 671 ~ 608 540 e515 
Lignite_..._._.....-...---_-_-_-- 22,349 26,181 26,996 27,143 e 31,750 

Czechoslovakia: 
_ Bituminous_.__..-.-.22-2 2 2-2-2 31,191 31,211 30,568 r 29,463 © 28,440 

Lignite__.__.__.. 22-2 eee 80,803 88 , 340 80,707 r 81,690 — 71,650 
Denmark: Lignite___....._...-_-_____- 2,769 2,420 2,346 r2,185 e 2,090 
France: , 

Bituminous and anthracite. ___-_-_-. 52,649 58, 469 56,601 55,488 52,498 
Lignite.__-....2 22 eee 2,724 2,474 2,965 2,826 3,230 

Germany: 
Bituminous and anthracite: 

East___..----- ~~ eee 2,737 2,579 2,438 2,190 e 1,980 
West__..----.--------------- 156, 656 156, 750 148,897 *138,858 123,506 

Lignite: 
East_...-_.-.----- + ---- 280, 228 288,212 *276,499 *'274,515 ¢*275,580 
West__..__-__. eee 117,572 122 ,294 112,333 +*108,123 106, 666 

Pech coal: West__._.._.-_._._-_-- 2,029 2,060 1,913 1,280 981 
Greece: lignite... ___.__._._.--_-_-_-. 3,887 4,254 ®™5,600 ¢ *5,500 e 5,500 
Hungary: 

Bituminous____....__.-._-.2__--- 4,090 4,547 4,808 4,806 4,468 
~ Lignite.._.._..-..--.__- 2 -__-- 29 , 508 30,229 29 , 845 28,647 © 25,327 

. Ireland: Bituminous and anthracite. - __- 257 255 204 193 201 
taly. 

Bituminous and anthracite______-- ® 645 519 tr 429 461 452 
Lignite.__._.-....-.--._._-_ -__-- r1,505 1,326 1,114 1,175 2,426 

Netherlands: Bituminous and anthracite. 12, 686 12,655 12,617 © 11,080 8,890 
oland: 

Bituminous__._-_...------------- 124, 726 129,360 130,989 134,459 136 , 576 
Lignite_._._._.....-.-.-.._-_---- 16,914 22,355 24,941 27,015 e 26,350 

Portugal: 
Anthracite__...-.-..--.---.- ----- 459 489 472 tr 472 483 
Lignite_.___.-____-------- eee 157 111 99 56 43 

Rumania: . 
Bituminous and anthracite 3______- 6,234 6,495 6,654 r 6,956 7,275 

5 _Lignite._-....-.----------------- 5,084 5,766 6,679 7,872 8 , 422 
pain: 

Bituminous and anthracite_____-_-- 14,229 13,444 ¥14,267 14,106 13, 608 
Lignite___._._.__-_....-_.- ._L-. 2, 856 2,870 r 3,057 2,901 2,961 

Svalbard (Spitzbergen): Bituminous: 
Controlled by Norway... _...------ 421 487 470 r478 450 
Controlled by U.S.S.R. (shipments). 408 r 422 e r 440 e 440 e 440 

Sweden: Bituminous_-___.__.._______-- 109 93 65 t 44 * 22 
U.S.S.R.: 4 

Bituminous and anthracite__..__...  * 435,555 200, 701 471,658 *484,095 * 490,000 
Lignite___...__.---..__ 22 LL ee 150, 565 159,975 165,181 *161,418 * 166,000 

United Kingdom: Bituminous and 
anthracite. ..._......-.-.-_-.------ 219,291 216,863 209,999 +*195,522 192,824 

Yugoslavia: 
Bituminous_-..__.._..-_-_.- ~~ -- 1,418 1,391 1,289 1,268 992 
Lignite.__.._........-----.------ 28,810 31,139 31,733 31,040 28,173 

Africa: 
Algeria: Bituminous and anthracite. __-- 42 51 50 e 55 e 55 
Congo (Kinshasa): Bituminous _-_-___-_- 101 110 126 121 147 
Malagasy Republic: Bituminous__-_---- -- 2 4 2 ___ lille 2 

See footnotes at end of table.
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Table 17.—World production of bituminous coal, anthracite, and lignite, by countries ! 2 
—Continued , 

(Thousand short tons) oe 
See 

Country 19638 | 1964 . 1965 — - 1966 - 1967p 
eee 

Africa—Continued . 
Morocco: Anthracite___._...-._._.____ 445 441 462 497 5381 
Mozambique: Bituminous.___________. (812 270 262 ®325 311 
Nigeria: Bituminous_._______________._ 636 771 816 705 e 220 
Rhodesia, Southern: Bituminous________ 3,020 3,355 3, 868 e 3,350 | 3,019 
South Africa, Republic of: Bituminous 

and anthracite (marketable)_________ 46,797 | 49,513 53,418 52,847 54,344 
Swaziland: Anthracite and bituminous__ ________- 4 33 4 86 

- Tanzania: Bituminous___.._._._______-_ 2 1 2 2 2 
United Arab Republic; Bituminous__._. _..-_-_._ _________ 22 —  e€220 NA 

Asi Zambia: Bituminous._.._._.__._.-._..  -____- eee eee - 126 433 . ia: ’ a 
Afghanistan: Bituminous 5_____________ 108 125 146 155 ¢ 160 
Burma: Bituminous______.___...____._ 8 11 11 / er4y7 e17 

_ China, mainland: Bituminous, 
I anthracite, and lignite ¢_..._._.___._- 300,000 320,000 330,000 360,000 250, 000 
ndia: . 

Bituminous. -..___._-_.._.________ 72,704 68 , 828 76,611 77,7538 © 77,714 
Lignite._....22222-2 ee 1,101 1,730 2,535 2,831 3,198 

Indoneia: Bituminous. ________.._-=__ t 651 492 430 353 229 
Tran: Bituminous §______._.-__ 213 302 303 e 330 e 330 
apan: 

Bituminous and anthracite. _______ 57,377 56,140 54,602 56,601 51,859 
Lignite..-__. 2-22 1,008 762 632 498 403 

' Korea: 
North: Anthracite, bituminous, and 
lignite.__2 2 15,476 15,983 e:19,620 e 21,500 e 23,590 

_ South: Anthracite__.__.__________ 9,765 10, 606 11,296 12,801 13, 708 
~. Mongolia: Lignite and bituminous. _____ 931 730 1,091 r1,107 e 1,170 
Pakistan: Bituminous and lignite. ______ r1,348 1,338 r1,621 r1,497 e 1,500 
‘Philippines: Bituminous______.__..____ 173 127 105 r 83 72 
Taiwan: Bituminous___._____._.______ 5,302 5, 542 5,571 5,528 5, 598 
Thailand: Lignite__...__.__.__________ 151 115 138 188 369 
Turkey (salable): . 

Bituminous___...___...__________ 4,570 4,903 r4,851. r 5,394 5,546 
Lignite......--- 2 ee r 3,568 r 4,267 4,592 r 5,262 e 5,200 

Viet-Nam: . 
North: Anthracite................ * 3,689 3,748 e 3,900 e 3,900 e 3,100 
South: Anthracite. __.. 2-22 2 _ 115 85 eee eee eee eee 

Oceania: 
Australia: 

Bituminous. _.___._..._-__________ 27,839 30, 689 35,204 *37,334 88,875 
Lignite.... 222222 2k 20,672 21,319 r 23,137 24,400 26,193 

New Zealand: — — 
Bituminous and anthracite. _______ 2,890 3,047 2,801 2,721 2,467 
Lignite..._..-.------ 2 eee 181 175 176 185 186 

Total lignite. .............-__---.-. 783,941 819,930 +*812,750 r 807,593 803, 590 
Total bituminous and anthracite _ 

(by subtraction)___._.___._.-----_ ™ 2,188,989 * 2,210,794 *2,269,976° 2,311,359 2,198,991 
Total, all grades 6. ________.._..._._ ™ 2,922,930 * 3,030,724 * 3,082,726 « 3,118,952 3,002,581 
eS 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Ecuador produces a negligible amount of coal. 
2 Compiled mostly from data available June 1968. 
3 Includes a preponderant share of low-grade bituminous. 
4 Output from U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
5 Year ended March 20 of year following that stated. 
6 Totals are of listed figures only; no undisclosed data included.



@ ° 

Coal—Pennsylvania Anthracite 

By Staff, Division of Environmental Activities 

All of the reported production of an- in 1967 compared with that of 1966 par- 
thracite in the United States originates in  allels a similar trend in world anthracite 
13 counties located in northeast Pennsyl- - production which registered a 9-million- 
vania. In 1967 this production, derived ton decline during the same period. 
from underground mines, strip pits, culm : 
and silt banks, and river dredges, totaled Legislation and Government Programs. 
12.3 million short tons, a decrease of 5.3 —Federal cooperation with the Common- 
percent from the 1966 level. wealth of Pennsylvania on the control of 

The lower output in the United States mine water continued in 1967 under the 

| Table 1.—Salient statistics of the Pennsylvania anthracite industry 

, = 1968 » 1964 1965 1966 1967 ) 

Production: : , | | Oo 
Preparation plants....-.short tons. 17,415,365 16,335,700 14,028,269 12,139,106 11,481,582 
Dredges..-.-.-....-.-...--do__._ 691,370 704,748 699, 857 661 ,017 631,660 
Used at collieries for power and. heat . 

~ short tons-_ 160, 649 143,803 142,829 141,141 | 142,821 

Total production____._.-.do___- 18,267,384 17,184,251 14,865,955 12,941,264 12,256,063 
Value__-_......-.--thousands._ $153, 503 $148, 648 $122,021 $100 , 663 $96,160 

Average sales realization per short ton on 
preparation plant shipments (excludes. . a 
dredge coal): - - poe 

Pea and larger. ._.-----..-----_-- $11.65 $12.38 $11.70 $11.11 $11.53 
Buckwheat No. 1 and smaller______ - $6.43 $6..56 $6.48 ~ $6.40 $6.35 

All sizes.....-.--2.- 22 eee $8.64 $8.93 $8.51 $8.08 $8.15 
Percentage of total preparation plant : 

shipments (excludes dredge coal): _ . 
Pea and larger__....-..-.--_..-.-- (‘42.4 40.8 39.0 35.6 34.8 

- ‘Buckwheat No. 1 and smaller___.-__ 57.6 59.2 61.0 64.4 65.2 
Exports }___..-...-.------short tons... 3,357,340 1,575,097 850, 630 | 766,025 594,797 
Imports }._...-.-.-..----....--do_. _ > 24,625 NA NA NA NA 
Consumption (apparent)*__..-...do..-. 14,100,000 14,400,000 12,900,000 11,400,000 10,800,000 

- Average number of days worked_...-_- ~~ , 216 - 214 - 204 _ 203 219 
Average number of men working daily _- 13,498 13,144 11,132 9,292 7,750 
Output per man per day__-_-short tons-__ 6.27 6.11 6.55 - 6.87 7.21 
Output per man per year__. ._....do____ 1,354 1,308. 1,336 1,395 1,579 
Quantity cut by machines____._..do____ 240,427 417,080 329 , 328 246,658 146,908 
Quantity mined by stripping_....do__-_ 7,467,842 7,177,188 5,938,982 5,253,408 4,740,187 
Quantity loaded by machines under- 

ground_______-.....-.--short tons-. 3,665,962 3,455,034 3,246,034 2,590,547 1,997,806 
Distribution: 

Receipts in New England 4._do-._- 422,012 331,780 241,638 §149,010 __._..-_.- 
Exports to Canada !____.___do_.__ 794,585 636, 867 642 , 657 624 , 280 448,744 
Loaded into vessels at Lake Erie 6 

short tons_- 191, 609 216,590 224,460 208 , 432 206,975 
Receipts at Duluth-Superior 7? 

short tons... 32,615 47,649 11,560 - 2 eee Ll. 

NA Not available. | 
1U.S. Department of Commerce, 1963-67 export data does not include shipments to U.S. military forces. 

See NOTE, tables 2 and 34. 
-2 Import data discontinued with August 1963. 

3 Beginning with 1961 exports to the U.S. military forces in West Germany were taken into consideration. 
See NOTE on summary and export tables. 

4 Commonwealth of Massachusetts, Divi:ion on the Necessaries of Life 
§ Data discontinued with September 1966. 
6 Ore and Coal Exchange, Cleveland, Ohio. 
7 Lake Superior area office, Corps of Engineers, U.S. Army, Duluth, Minn. 

357
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Act of July 15, 1955 (Public Law 162), lachian Regional Commission. 7 
as did cooperative activities related to © The Federal Government policy of sup- 
surface subsidence resulting from under- plying Pennsylvania anthracite as a por- 
ground mining operations. tion of the solid mineral fuel needs of the | 

Under the Appalachian Program, Fed- U.S. Armed Forces, West Germany, was 
eral agencies continued to participate in continued in 1967. Shipments to West 
mine-void filling, mine fire control, and Germany and the Netherlands totaled 
land reclamation projects in the anthra- 826,968 tons, an increase of slightly more 
cite region, as approved by the Appa- than 8 percent over 1966 shipments. 

| DOMESTIC PRODUCTION 

Production of Pennsylvania anthracite stant level, fluctuating between 3.4 and 
totaling 12.3 million short tons in 1967 4.3 million tons annually. The contribu- 
was approximately 0.7 million tons, or 5.3 tion to total availability, represented by 
percent below the 1966 output. these sources, has increased from 20 to 35 

A slight increase in output from the percent. | a 
Lehigh region was not sufficient to offset A significant portion of the fuel ob- 
the losses in production incurred in the tained from culm banks and by dredging is 

Schuylkill _and Wyoming regions. Simi- used for the generation. of electric power. 
larly, the increased recovery of coal from Although the demands for electricity are 
culm banks did not counterbalance the . 

. expected to increase, the sources of sec- 
lower output of the underground mines, . oy 
strip pits, and river dredges. ondary recoveries of anthracite fuel are 

Over the past several years (1962-67) diminishing. It is improbable that the 
the combined secondary recovery of fue] increased need for electric power will re- 
from culm banks and the dredging of silt sult in expanded output of culm bank and 

from rivers has remained at a fairly con- | dredge anthracite. 

VALUES AND PRICES SO 

The average value of all Pennsylvania but were generally in line with 1966 quo- 

anthracite, including colliery fuel and tations until the end of the period. Year- 
dredge coal, was $7.85 per short ton, 1 end quotations in 1967 were appreciably 
percent above the 1966 realization. Based higher, however, than those of 1966. This 

on total production, the value of the year’s may have been due primarily to the ex- 
output was $96.2 million. 7 ded ‘od of. cold ther that 

Retail prices quoted for Pennsylvania tended period of co weather ma en- 
anthracite during 1967, as reported in veloped the domestic market area during 
trade journals, fluctuated over the year, the final weeks of the year. | 

CONSUMPTION AND USES 

The apparent domestic consumption of inherent rigidity of production schedules, 
anthracite (production, minus shipments which require considerable time to ap- 
to U.S. Armed Forces, West Germany,  preciably alter, plus difficulty of transport, 
and to export) during 1967 fell approxi- the industry was unable to meet all de- 
mately 0.6 million tons below that of mands for specific sizes of prepared coal. 
1966. This deviation from the previous Over the past years, retail merchants, 
year’s consumption pattern is represented who are the final link in the chain of sup- 
almost entirely by the decline in the sales ply from the preparation plant to the ulti- 

of anthracite for residential and commer- mate space heating domestic consumer, 
cial heating purposes. have shown an increasing reluctance to 

During the winter of 1967-68, a pro- procure sufficient stocks of prepared coal 
tracted period of abnormally cold weather during the “off” season to guard against 
created an unusually heavy demand for emergencies due to abnormal weather. 
certain anthracite sizes. Because of the The combination of an unusually cold
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winter, the inflexibility of production chants may account for the major portion 
schedules at the mines, and insufficient of the decrease in domestic consumption 
stocks in the hands of anthracite mer- in 1967. 

FOREIGN TRADE 

Increased shipments to the European Although anthracite from the Pennsyl- 
Coal and Steel Community countries and vania region is shipped to the Nether- 
to markets in Asia and Oceania were off- lands and West Germany for ultimate | 
set by smaller export tonnages to Canada delivery to, and use by, the U.S. Armed | 
and other destinations. The net result Forces, West Germany, this offshore move- 
was a decrease in exports of anthracite in ment is not, technically, an export, and 
1967 of 594,797 short tons, 22.4 percent is not included in the export total. In 
below the 1966 level. This performance 1967 shipments against the military re- 
marks a continuation of a 5-year down- quirements totaled 826,968 short tons, an 
trend in the export demand for Pennsyl- increase of 61,994 tons over the 1966 
vania anthracite. level. : 

WORLD REVIEW 

Precise data are not available from all recognition of the margin of error that 

anthracite producing countries. Some could exist, it is indicated that total 

country figures are only estimates while world production of anthracite in 1967 

certain other producers include in their (some 205.9 million tons) was 4.1 percent 

official data some fuels which, by U.S. below the 1966 output. 

standards, are of no higher quality than Anthracite production generally reflects 
semianthracite. Despite these discrep- ea yisae 

- . os the demand. The ready availability of 
ancies, information pertaining to the 1967 : : ‘ 
output, when compared with data from alternative and more convenient fuels at 

similar sources for previous years, is suffi- Competitive prices 1s considered to be the 

ciently accurate to indicate general trends. principle reason for the lessening demand 

Based on such information, and in full for anthracite in world fuel markets. 

TECHNOLOGY 

While no significant advances were 5 Buckwheat size anthracite in a fluidized- 

made in anthracite underground mining bed burner to develop a universal type 

techniques, surface-mining (stripping) combustor for power generation. The ob- 

methods were improved. An 85-cubic-  jectives are lower combustion tempera- 

yard-dragline, largest in the anthracite tures, higher heat transfer rates, and 

region, began operations in the Eastern reduced air pollution. 

Middle field. The 300-foot boom has a The Bureau of Mines conducted pres- 

depth capacity of 220 feet. The new — sure-drop studies in a 4-foot-diameter ! 

machine is working in conjunction with simulated blast furnace shaft to compare | 

a previously installed 65-cubic-yard-drag- anthracite metallurgical briquets with | 

line to recover anthracite from pillars in coke and formcoke.’ 

two beds totaling up to 40 feet thick, in Laboratory tests were conducted to de- 

an area that has an estimated 10-year termine the feasibility of separating an- 

stripping life. thracite particles from a water-anthracite 

Investigations are in progress on a__ slurry by atomizing the water and remov- 

high-pressure gasifier utilizing a fixed-bed ing the resultant mist in an air current.? 

grate type producer at 100 pounds per = ———__—__— 

square inch and standard anthracite fuel 1 Baker, A. F., W. S. Sanner, R. F. Tenney, 

to determine equipment operating char- and J. W. Eckerd. Experimental Study of 

acteristics. The work is designed to pro- Fresqure Dron Across, Rixed Beds of inte 
duce new information on operations at Mines Rept. of Inv. 6945, 1967, 28 pp. 

higher pressures than presently available. wy" WSs bewatering Anthracite Shurry. Ba- 
Also under investigation in the use of No. Mines Rept. of Inv. 7012, 1967, 13 pp.
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Tests were made on seven anthracite trolling mine fires were conducted at the 
samples from the Ross Bottom bed to Bureau of Mines’ Experimental Coal 
determine cleaning characteristics, proxi- Mine, Bruceton, Pa. Impressive ‘results 
mate and ultimate analyses, specific grav- were obtained, and the technique is now 
ity, grindability, content, and ash fusion being — utilized successfully in mine fire 
point.? control project work. 

Tests were conducted on hollow-core | | 7 
anthracite briquets as a blast furnace fuel . ———————— | 
in which metal production rates of 42 to 3 Brady, G. A., and H. H. Griffiths. Properties 45 tons per day were obtained in an ex- gf Anthiacte ‘Brom ‘the Bottom, ‘Ross! Bet perimental blast furnace.* 4Eckerd, J. W., R. E. McKeever, P. L.. Experiments in filing mine voids with Wom, and WS. fanner, Hollow-Core attra pneumatically injected fly ash for con- Rept. of Inv. 7157, 1968, 13 pp. :



Table 2.—Summary of monthly developments in the Pennsylvania anthracite industry in 1967 

(Thousand short tons, except as otherwise indicated) 

Change 
Jan. Feb. March April May June July Aug. Sept. Oct. Nov... Dec. Year from Year 

: 1967 1966 1966 
. i (percent) 

Production (including mine fuel, local sales, and . 
dredge coal)___._---.----_-------_-------.-- 1,101 989 979 952 1,102 995 899 1,182 1,071 1,073 1,017 996 12,256 -—5.3 12,941 

Shipments (breakers and washeries only, all sizes): Q 
By rai] }__.-.____._------_--..------------- 384 3803 377 466 550. 600 450 602 569 498 421 401 5,621 —8.8 6,166 ° 
By truck ?._.__..------ eee 578 574 500 3875 410 344 283 854 391 445 523 5385 5,812 -—11.8 6,021 

Carloadings ?_______...--.-..---.--_---------- 8 6 8 10 11 11 9 11 10 10 9 8 110 —9.0 121 y 
Distribution: 

Wy 

Lake Erie loadings 4_-__._......-_--- eee Lee LeeLee 20 31 30 16 34 23 32 13 7 207 —.7 208 te 
Lake Ontario loadings 4___.-__._--_------_- eee eee eee ee eee eee ee ee ee ee eee 1 2 
Upper Lake dock trade: 5 | Z 

Receipts: wR 

Lake Superior___-...-------------- 0 -2-2- ene eee eee 6 15 eee Bee BY) . 
Lake Michigan.___....---2.----.-. = (?”) (12) 1 1 4 1 (© (12) 1 = (22) (12) 1 9 —1.3 9 < 

Deliveries (reloadings): . . > 
Lake Superior___.-.__..-..--..-----. 00 ----- 4 5 4 6 3 3 5 4 5 3 4 46 (8) (22) 2 
Lake Michigan_-..___._--.-._-_--_--- 1 1 1 1 1 1 1 a | 1 1 l 1 10 ~—12.7 12 > 

New England receipts: 
By rail ?7_----__-__-- oe eee eee ee ee eee ee ee ee eee 7149 > 
Exports §8....______-- eee 60 35 41 37 46 45 35 49 76 63 59 48 595 —22.4 766 Z 

Industrial consumption and stocks by: . 4 
Electric utilities: 9 . . a fo 

Consumption_____.___-..----...------ 186 174 180 168 189 158 172 203 191 185 198 182 2,186 —.38 2,192 gz 
C en OKS = = = 2 nnn n renee ere ee ee tn cn enc ns 992 948 9238 983 1,043 1,116 1,154 1,190 1,226 1,281 1,280 1,250 1,250 +25.3 998 OQ 

oke plants: ms 
Used for carbonizing_.-_.._...-..____--- 48 43 46 48 45 42 37 48 42 40 46 44 528 +2.6 515 | 
Stocks...__._.-..--..-222.-- +e eee 127 1038 83 86 90 101 106 129 136 151 149 157 157 +16.8 . 185 

Stocks on Upper Lake docks: 5 
Lake Superior._.._.__..-..-----.---------- 18 13 9 5 10 13 10 20 16 24 22 17 17 (8) (22) 
Lake Michigan..-.____....-.----.--.------ 4 2 2 2 5 6 5 5 5 4 4 3 3 —29.5 «6b 

Stocks in retail dealer yards: 1° — 
Chestnut and larger___________-.---.------ 217 #168 185 = 149 178 229 245 279 265 252 240 219 219 —14.8 257 
Pea_.__._.-_-- eee eee eee ee 28 24 20 21 24 28 31 30 29 38 28 31 31 +19.2 26 
Buckwheat No. 1 and rice_____--....-..-.-- 113 93 66 65 87 116 109 135 120° 115 103 106 106 —17.8 129 

Total... eee eee 858 280 221 2385 289 373 385 444 414 405 371 356 356 —13.6 412 

See footnotes at end of table. os 

Oo 
pom



(Oo 
o> 

| bo 

Table 2.—Summary of monthly developments in the Pennsylvania anthracite industry in 1967—Continued | 

(Thousand short tons, except as otherwise indicated) 

Change 
Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Year from Year 

. 1967 1966 1966 
7 (percent) . 

re 

Retail dealer deliveries: 1° | | | = Chestnut and larger... .__-2_-_. ee 201 218 #160 17 80 55 64 109 150 192 218 222 1,741 —-1.38 1,764 D Pea_______- eee eee 33 36 30 17 17 66 58 93 87 38 27 26 528 +64.0 822 ta. Buckwheat No. 1 and rice______..___.-.-__. 59 60 56 31 44 57 68 . 54 71 65 50 61 676 +2.9 657 Ps 

Total_._-_2 22 eee eee 298 309 246 125 141 178 190 256 308 295 295 309 2,945 +7.4 2,748 3 Wholesale price indexes (1957~59 =100): 1! A F.o.b. mines: 
a Chestnut__-_---..--.-- 2-2-2... = 98.4 98.4 «98.4 83.2 83.2 83.2 86.6 86.6 90.0 90.0 93.4 95.8 89.4 + .2 89.2 Fe Buckwheat No. 1__---_-.--.-_--------. 98.7 98.7 93.7 86.2 86.2 86.2 88.1 88.1 91.4 91.4 98.7 96.4 90.7 + .6 90.2 | ps 

1 Furnished by the initial carriers. . Oo 2 Pennsylvania Department of Mines and Mineral Industries. 
A 8 Association of American Railroads. 

. ~ 4 Ore and Coal Exchange, Cleveland, Ohio. 
i 5 Data furnished by Lake dock operators. 
Q 61966 data believed to be incorrect. 

7 Commonwealth of Massachusetts, Division on the Necessaries of Life. These data discontinued with September 1966. §U.S. Department of Commerce. Does not include shipments to the U.S. military forces. 
98 Federal Power Commission. 
10 Estimated from reports submitted by a selected list of retail dealers located outside the producing region. . 
11 Bureau of Labor Statistics. Based on data obtained from authorized trade publications. 
12 Less than 14 unit. 

NOTE: According to the Association of American Railroads, 879,849 short tons of anthracite was exported to Europe during 1967 compared with 830,216 tons for 1966. Of this total 826,968 tons was consigned to West Germany and Netherlands, including exports to the U.S. military forces, compared with 764,974 tons for 1966. .
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Table 3.-—Trends in the Pennsylvania anthracite industry _ | 

Produc- | Apparent ae 
tion Value of Average Exports! Imports! consump- Average 

Year (thousand production value per (thousand (thousand tion §$nomber 
short. (thousands) short ton short short. (thousand of em- 
tons) tons) tons) short ployees a 

. —— tons) 

1963__......--.--.---.-- 18,267 $158,503 $8.40 3,357 25 - 14,100 13,498 — | a 
(1964__.2 0 eee = 17, 184 148 , 648 8.65 1,575 NA 14,400 13,144 

~  1965__..-.----.--.-.-.-- 14,866 122 ,021 8,21 851 NA 12,900 11,132 
1966_._._-.-.-._.....-.-- 12,941 100, 663 7.78 766 NA 11, 400 9,292 
1967____....,-..-_--.--- 12,256 96,160 7.85 595 NA 10,800 7,750 . 

’ ~ cot . - . . . . + 

| Quantity. Quantity | Quantity — 
Average Average Average cut by produced by loaded. 

Year number tons tons machines stripping mechanically 
of days per man per man (thousand (thousand underground 
worked per day per year short short tons) (thousand 

tons) . short tons) : 

, 1968._._---------------- | 216 6.27 1,354 240 7,468 $$ $3,666 - 
1964____..__---.-------- 214 6.11 1,308 417 7,177 3,455 | 
1965_...-..-.--.--.------ 204 6.55 1,336 — 329 5,989 | 3,246 
1966____....--_-.-------- 203. ~=~=~=—s 6.87 1,395 247 5,253 2,591 * 
1967_......----.--------- 219 7.21 1,579 147 4,740 1,998 _ 

EE Re ee ee eee ere re ee ee ee ee eee ee EE a . " , ro ” " ee no STEER RANTS 7 al — nr — 

NA Not available. 
bees Department of Commerce. Export data does not include shipments to U.S, military forces. See NOTE, 

tables 2 ane . 
2 For period January-August. Beginning with September, anthracite import data are included with bitumin- 

ous coal. .
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| ce Table 4:——Commercial production of Pennsylvania 7 

co, | From preparation plants 

| Size Lehigh region Schuylkill region 
as - | - | Rail Truck Total Rail Truck . Total 

Quantity, thousand short tons: __ re - . So 
-. Lump 2 and broken.___._--_.--------- eee eee eee eee eee eee Leek. 
Egg... = eee eee eee 137 5° 141 67 - 1 68 - 

. Stove... ei ee eee eee eee 270 64 B04 224 288 512 
. Chestnut. 2-22 2-eeeeeeeeeeee 179 191 | 370 157 429 586 

- Peale ee eee eee eee eee 84 - 190° 274 | 116 322 438 

Total pea and larger__._.-..--..----------- 670 449s«1,119 564" 1,041 1,605 , 
Buckwheat No. 1___.-..-.--..--------------- 135 187 322 217 387 6038 
Buckwheat No. 2 (rice)... _-_.-.----_-.------- | 49 222 271 105 396° 501 
Buckwheat No. 3 (barley).__-__..--.---_-_-_-_ 137 139 277 141 468 609 
Buckwheat No. 4________ 2 eee 132 . 50 . 182 153 211 364 

-'. Buekwheat No. 5_.___.-_2 222 eee 471 14 - 485 516. 182 699 
| Other 4___.--.--.--------------------------- 60. . ..336 395 609 480. 1,090 

‘Total buckwheat No. 1 and smaller__________ 984 949 1,982 1,742 2,124 3,865 

Grand total._...-222222222-22-2222---.---- 1,654 1,897 8,051 2,806 3,165 5,470 
Value, thousands: - | ne i = - . a 

: Lump 2 and broken_.______-_..- eee eee eee eee eee eee eee eee eee 
Egg...-..-.-------.---_- fue eee ee. $1,739 $53 $1,792 $838 | $14 $851 
Stove. eee eee t---- «= 8, 890 «6s 789: «=. «4,179 =2,682 3,359 6,041 
Chestnut__._.__.-._..__-----___-___-_____-_- 2,225 2,388 4,607 1,827 4,931 6,758 
Pea_._-------------21---1-------- 2-2-8 “773 41,806 2,579 1,028 2,987 4,010 

“Total pea and larger____._...-.-.-.-.-...-.. 8,127. 5,081.- 18,157 6,370 11, 290 17,660 

| _. Buckwheat No. 1..-22s:.------------2-:-----. 1,206 1,695 2,901 1,989 3,455 5,444 
Buckwheat No. 2 (rice)__._____________-___-- 427 2,178 2,605 891 3,452 4,348 

Do Buckwheat No. 3 (barley)_______..___.__-____- 1,064 1,086 2,150 1,049 3,474 4,523 
: Buckwheat No. 4_____._-.____--_-____--_-__--- 718 280 997 885 1,116 2,001 

Buckwheat No. 5___________._____.______-_-- 2,578 74 2,652 2,547 739 3,286 
Other 4... eee 190 1,045 1,285 2,587 1,769 4,306 

Total buckwheat No. 1 and smaller.__.______ 6,184 6,358 12,541 9,899 14,005 23,903 

Grand total__.__....-.-..----------.-----. 14,810 11,388 25,698 16,269 25,295 41,564 

Average value per ton: . - 7 ; 
Lump 2? and broken_________-__-__-___--__-_-_ 0 --e-e eee eee eee eee ee 
Egg_____-_--- eee _------ $12.69 $12.26 $12.68 $12.50 $12.30 $12.49 
Stove____.-___..- 2 eee eee 12.54 12.41 12.51 11.98 11.65 11.80 . 
Chestnut_..._..-__-___________.__._.__ Le 12.41 12.50 12.46 11.638 £11.49 11.53 
Pea... eee 9.24 9.50 9.42 8.83 9.27 9.15 

Total pea and larger_.._.__._.__.._...-...-. 12.12 11.21 11.76 11.30 10.85 11.00 

Buckwheat No. 1.__.......-.---------------- 8.94. 9.06 9.01. 9.17 8.94 9.02 
Buckwheat No. 2 (rice). ___._____..__________ 8.78 9.80 9.62 8.48 8.72 8.67 
Buckwheat No. 8 (barley)_._________________- 7.75 7.80 7.78 7.44 7.43 7.43 
Buckwheat No. 4_______-__-_-__- ee 5.44 5.57 5.48 5.78 5.29 5.50 
Buckwheat No. 5____._.__._--_-_-__-________. 5.47 5.23 5.46 4.93 4.05 4.70 
Other 4__-_._2-- eee 3.20 3.11 3.13 4.16 3.68 3.95 — 

Total buckwheat No. 1 and smaller__________ 6.29 6.70 6.49 5.68 6.59 6.18 

Grand total__...............----..-.-----. 8.65 8.15 8.42 7.06 7.99 7.60 
eee 

1 Includes Sullivan County. 
2 Quantity of lump included is insignificant. 
3 Less than 4 unit. 
# Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value.
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anthracite in 1967, by regions and sizes | oe an 

From preparation plants . _ 

-Wyoming region ! . Total preparation plants From river dredging | Total 

Rail Truck Total Rail Truck Total j$Rail Truck Total Rail Truck Total 

eee nee (3) (8) ---2-- (3) (3) meee ee nese ee eee eee eee (*) 
86 3 89 290 8 298 ____.. _.---- -.---- 290 8 (298 

238 117. 354 732 469 1,201 -.---. -----. ------ 732 469 1,201 
154 315 469 491 934 1,425 -_---. -_-L-- ---u-e 491 934 1,425 
43 315. 358 242 828 1,070 -.---. ------ ------ 242 828 1,070. 

-  §21 750 1,270 1,755 2,289 3,994 ____-_ ____-_ -_____ 1,755 2,239 3,994 

90 3803 393 442 877 1,819 -_---. -----. -Luuee ‘442 877 1,319 
45 234. 279 . 199 852 1,051 __---.. -_---. ------ 199 852 1,051 

169 (144 313 447 751 1,198 ___.-- -_._-_ ------ 447 751 1,198 
66 18 78 351 274 624 We. 25 25 351. . 299 649 - 
66 111 177: 1,058 808 1,361 ______ 11 11 1,053 319 1,372 
18 482. 450. 687 1,248 1,935 574. 22 596 1,261 1,269 2,581 

458 «1,287 «1,690 3,179 4,309 7,487 574 57 632 38,7538 4,366 8,119 

974 1,986 2,960 4,934 6,548 11,482 574 57 682 5,508 6,605 12,213 

-o----- $1 $1 _----- $l SL Lleeee eeeeee eeee-e -e-e-- (iS eG . 
$1,098 36 1,134 $3,674 108. 3,777 __-_-.. __-_--. ------ $8,674 103 3,777 
3,010 1,477 4,487 9,082 5,624 14,706 ____.. -___-. -l---. 9,082 5,624 14,706 
1,907 8,866 5,774 5,960 11,180 17,189 ___... __-_-. ----.. 5,960 11,180 17,139 
‘467 8,374 8,841. 2,264 8,167 10,480 -__--.. ------ ------ 2,264 8,167 10,430 

6,483 8,753 15,236 20,980 25,074 46,054 -__-.. -.---. ------ 20,980 25,074 46,054 

862 2,915 3,778 4,058 8,065 12,128 _._... __.._. _._.-. 4,058 8,065 12,123 
423 2,253 2,676 1,741 7,883 9,624 _..._._ -_-_-. -_-.--. 1,741 7,883. 9,624 

1,254 1,072 2,325. 8,368 5,631 8,999 .____.. _.__.. _..... 3,368 5,631 8,999 
369 73° 442° “1,972 1,468 3,440 ____-- $120 $120 1,972 1,588 3,560. 
355 450 806 .5,480 1,263 6,748 ______ 38 88 5,480 1,301 . 6,781 
57 1,044 1,101. 2,785 3,859 6,643 $2,034 65 2,099 4,819 3,924 8,743 

8,821 7,807 11,128 19,408 28,169 47,573 2,034 223. 2,257. 21,487. 28,392 49,829 

9,804 16,560 26,364 40,388 58,244 93,626 — 2,034 223 2,257 42,417° 53,466 95,883 

_----- $14.96 $14.96. _..--. $14.96 $14.96 _----. ---u-- wees eel. $14.96 $14.96 
$12.74 12.73 ° 12.74 $12.66 12.48 12.65 ___.-. -___-_  ___-. ,$12:66 12.43 12.65 
12.67 12.64 12.66 12.41 12.00 12.25 ____.-. -_-_-_ -_---. 12.41 12.00 12.25 
12.36 12.29 12.31 12.14 11.96 12.08  ___--. -__--. -----. 12.14 11.96 12.03 
10.98 10.70 10.73 9.85 9.87 9.75 -----2 -ueeee weueee 9.385 9.87 9.75 

12.45 11.68 11.99 11.95 11.20 11.58 --_--. -----. -----2 11.95 11.20 11.58 

9.54 9.62 9.60 9.18 9.20 9.19 -.-.-. -----. -----2 9.18 9.20 9.19 
9.42 9.62 9.59 8.77 9.25 9.16 ___--. -----. -eee--) )©68.77 © §=©9.25 9.16 
7.48 7.45 7.44 7.538 7.50 7.51 -_---. -----. ------ 7.538 7.50 7.5% 
5.63 5.75 5.65 5.62 5.86 5.51 __-_-_ $4.78 $4.78 5.62 5.32 5.48 
5.41 4.04 4.55 5.20 4.10 4.95 _...-. 8.62 3.62 5.20 4.09 4.94 
3.19 2.42 2.45 4.05 3.09 3.48 $3.54 3.01 3.52 3.82 3.09 3.45 

7.83 6.81 6.58 6.10 6.54 6.35 3.54 $3.89 3.57 5.71 6.50 £6.14 

10.07 8.34 8.91 8.19 8.18 8.15 3.54 3.89 3.57 7.70 8.09 7.92
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: Table 5.—Sizes of Pennsylvania anthracite (excluding dredge coal) prepared at plants in 
, a | 1967, by regions | | 

a a | (Percent) | | 

oe | 9: Lehigh region Schuylkill region 

ae Se Shipped Shipped Shipped Shipped 
oo by rail by truck Total by rail by truck Total 

, - Lump ! and broken....--...02--2-202-- 0 ee eee eee eee eee 
Kgg.....-.---- 1 8.3 0.3 4.6 2.9 (2) 1.2 

. - §tove... 2 we 16.3 4.6 11.0 9.7 9.1 9.4 
_  Chestnut...-2. 222. = 10.8 13.6 12.1 6.8 13.6 10.7 

- | Pea_.....--.-------.-------- +--+ 1 5.1 13.6 9.0 5.1 10.2 8.0 

oO ‘Total pea and larger........----- 40.5 82.1. 36.7 24.5 382.9 29.3 

oe Buckwheat No. 1.....----------.-----. 8.2 13.4 10.5 9.4 12.2 11.0 | 
Buckwheat No. 2 (rice). ..__....--_u__- 2.9 15.9 8.9 4.6. 12.5 9.2 | 

To Buckwheat No. 3 (barley) ....22.-222 22. 8.3 10.0. 9.1 6.1 14.8 11.1 
— Buckwheat No. 4..........-.....--..-- 8.0 3.6 6.0 6.6 6.6 6.7 

Buckwheat No. 5......._....--.--.-... 28.5 1.0 15.9 22.4 5.8 12.8 
Other Banna nen eee ee eee eee eee 3.6 24.0 12.9 26.4 15.2 19.9 

° a ‘Total buckwheat No. 1 and smaller. 59.5 67.9 63.3 75.5 «67.1. 7.07 

oe a : . | Wyoming region 4 . | Total 

, Lump 1 and broken-.......---.-.-----.  __-- (2) Ql (2) (2) 
. Egg... 1-2. eee nee eee 8.8 0.1 3.0 5.9 0.1 2.6 

Stove. -_- eee ee = 24.4 5.9 12.0 14.8 7.2 10.5 
Chestnut... ....2--2- 24 22 0-ae eee 15.9 15.8 15.8 10.0 14.3 12.4 
Pea... .-----------2--- nee nen een--- 44 15.9 12.1 4.9 12.6 9.3 

otal pea and larger-..2...-.---- 58.5 87.7 42.9 35.6 34.2 34.8 
Buckwheat No. 1._.-..--.--.--.------. 9.3 15.3 13.3 9.0 13.4 11.5 
Buckwheat No. 2 (rice)... 22. _-- 4.6 11.8 9.4 4.0 13.0 9.2 
Buckwheat No. 8 (barley)........-..... 17.3 7.3 10.6 9.1 11.5 10.4 
Buckwheat No. 4.................----- 6.7 .6 . 2.6 - 7.1 4.2 5.4 
Buckwheat No. 5._.....-.----..---..-- 6.8 5.6 6.0 21.3 4.7 11.9 

- Other Bee ee ee ene 1.8 21.7 15.2 13.9 19.0 16.8 

es Total buckwheat No.landsmaller. 46.5 © 62.3 57.1 64.4 65.8 65.2 

1 Quantity of lump included is insignificant. 
2 Less than 0.05 percent. 

. 3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
| 4 Includes Sullivan County. | |
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Table 6.—Sizes of Pennsylvania anthracite (excluding dredge coal) prepared at plants, by | . 
‘regions a : : 
(Percent) | . 

Lehigh region Schuylkill region . 

| Size 1968 1964 1965 1966 1967 1968 1964 1965 1966 1967 | 

Lump ! and broken_...---..--.--2---- 0-2-2 eee eee eee eee nee ewe eee 
Egg_...-.-.------.------------------ 2,8 3.3 38.9 2.7 4.6 1.1 0.9 1.0 0.9 1.2 
Stove. _....------------------------- 9.7 11.8 11.8 11.1 11.0 11.9 11.3 10.8 9,3 9.4 : 
Chestnut__....-..------------------- 11.7 14.1 14.9 12.4 12.1 15.0 14.2 12.0 12.0 10.7 
Pea_...-.--------------------------- 10.1 10.3 9.4 7.4 9.0 10.3 9.1 8.4 8.3 8.0 

Total pea and larger-._....-.--. 33.8 39.5 40.0 33.6 36.7 38.3 35.5 31.7 30.5 29.3 

Buckwheat No. 1__..----------------- 9.37 10.4 10,5 11.8 10.5 12.38 11.8 11.9 (12.1 11.0 
Buckwheat No. 2 (rice)-_.------------ 8.7 10.5 9.5 9.9 8.9 9.7 9.38 10.1 10.2 9.2 | 
Buckwheat. No. 3 (barley)....-.------- 9.8 11.0 10.2 9.1 9.1 11.2 11.7 18.5 138.38 11.1 | 
Buckwheat No. 4....--.----.--------- 7.8 6.8 5.5 6.2 6.0 6.8 6.6 6.5 7.0 6.7 | 
Buckwheat No. 5.._.._---.------------ 16.8 12.1 12.5 14,8 15.9 12.8 13.3 14.7 14.1 -12,8 
Other §__.- 2-2 eee ee------ «18.8 «9.7 «11.8 15.1 12.9 8.9 12.8 11,6 12.8 19.9 

Total buckwheat No. 1 and | | 
smaller......-...-.---.------ 66.2 60.5 60.0 66.4 68.3 61.7 64.5 68.3 69.5 70.7 

| Wyoming region 4 - | Total 

Lump ! and broken....-.--.---------- Q) (2) (2) (2) (?) (2) (2) Qe @ @ . 
Egg._..-...-------.----.------------ 4.9 4.6 4.7 3.4 3.0 2.6 2.56 2.8 2.0 2.6 
Stove. ..._--_-.--------------en----- 16.7 15.2 15.0 18.1 12.0 18.0 12.6 12.1 10.8 10.5 
Chestnut...._.-.--..-------------.-- 18.5 17.38 16.6 17.2 15.8 15.4 415.2 14.1 138.5 12.4 
Pea_...-.--------------------------- 18.9 12,9 12.9 12.6 12.1 11.4 10.5 10.0 9.3 9.3 — 

Total pea and larger.....--..--. 54.0 50.0 49.2 46.8 42.9 42.4 40.8 39.0 35.6 34.8 7 
Buckwheat No. 1..-.----.------------ 15.1 18.9 13.8 15.0 18.8 12.6 11.9 12.2 12.7 11.5 
Buckwheat No. 2 (rice)__.....-.------ 9.8 9.2 9.2 9.7 9.4 9.8 9.5 9.7 9.9 9.2 
Buckwheat No, 3 (barley)_......-----. 10.9 10.3 10.7 10.8 10.6 10.8 11.1 11.9 11.6 10.4 
Buckwheat No. 4._....__--.--.------- 2.4 2.2 3.8 4.7 2.6. 5.6 5.38 65.4 6.2 5.4 
Buckwheat No. 5...._....------------ 4.0 3.1 2.9 4.3 6.0 10.8 9.9 10.5 11.6 11.9 
Other 3._..._-.-.....--------.------- 4.8 11.8 10.4 9.2 15.2 8.5 11.5 11.3 12.4 16,8 

Total buckwheat No. 1 and ) 
smaller_......--------------- 46.0 50.0 50.8 658.7 57.1 57.6 59.2 61.0 64,4 65.2 

1 Quantity of lump included is insignificant. | 
2 Less than 0.05 percent. - = . 
3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
4 Includes Sullivan County. 

Table 7.—Production of Pennsylvania anthracite in 1967, by regions 
(Thousand short tons and thousand dollars) 

Production . | 

Region Rail shipments Truck shipments Colliery fuel Total ! . 

Quantity Value? Quantity Value? Quan- Value Quantity Value? 
. ity 

Lehigh: 
Preparation plants.... 1,654 $14,310 1,897 $11,388 8 $74 3,059 $25,773 

Schuylkill: 
Preparation plants.... 2,306 16,269 8,165 25,295 6 54 5,477 41,618 
Dredges.....---.---- 574 2,034 57 228 _--L. ue 632 2,257 

Total Schuylkill__.. 2,880 18,303 3,222 25,518 6 54 6,108 43 ,875 
Wyoming: 

Preparation plants 3_ 974 9,804 1,986 16, 560 128 148 8,088 26,512 

Total: ! | | _ 
Preparation plants.... 4,934 40,383 6,548 53,244 143 277 11, 624 93,903 
Dredges......-=----- 574 2,034 57 228) 1... -.--- 632 2,257 

Grand total!...... 5,508 42,417 6,605 58, 466 143 277 12,256 96,160 
ey 

1 Data may not add to totals shown because of independent rounding. oe . 
2 Value given for shipments is that at which coal left possession of producing company; does not include selling 

expenses. 
3 Includes Sullivan County.
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Ba _ Table 8.—Pennsylvania anthracite produced, by fields = =~ 
(Thousand short tons) / 

- _ ~ Field pe 1963 - ~~ «1964 - 1965 — 1966 1967 

Eastern Middle: Breakers and washeries__.-._..... 2,657 2,189 2,027 2,009 2,039 

Western-Middle:  =§-- .. NN 
. Breakers and washeries....................-. 4,270 4,492 3,428 3,025 2,893 . . . Dredges_-_._-.-----2-------s--- eee. 8. 34 86 26 kT 

4 ; 7 " . . . . TG tr PS ee dr ne - 

. -. -Potalt_. 2-222 t ee eee ee ee-tt------- ©6044, 807 - 4,526 3,464 3,051 2,920 

Southern: . - Ce oo a - 
_ Breakers and washeries__._-_..._-_..-.-.-.-. 4,858 4,592 4,160 3,781 3,604 
Dredges. _____-- 2 ee ee 656 §§ 672 664 635 605 

Total. ____.-. ----eeeaeeeeese------- «55145264, B2A~SC«AAG~S~*«S;« BOD 
‘Northern: Breakers and washeries ?____.__.______- 5, 790 5,206 4,551 3,465 8, 088. 

Tota) = oo, nna | 
' . Breakers and washeries_...-.--............-. 17,576 16,479 14,165 12,280 11,624 

Dredges___-.------------------------------ 692 .. 705 700 662. 632 

Grand total Mo tee -- 2-2 re ---2s-----2- 18,267 17,184 14,866 — (12,941 12,256 

1 Data may not add to totals shown because of independent rounding. 
? Includes Sullivan County. . Be oo 

7 Table 9.—Production of ‘Pennsylvania anthracite in 1967, by counties 
. =. - (Thousand short tons and thousand dollars) | 

Eee 

_ C _° Rail shipments Truck shipments Colliery fuel. Tota! production } 
ee ounty eee sees 

. _ Quantity Value? Quantity Value? Quan- Value Quantity Value? 
— tity v a 

Berks, Lancaster, and a , a . 
Snyder_-_._..---- 574 $2,034 40 $141 Lee LL 614 $2,175 

Carbon_____---22-----_-- 424 3,496. 200 877) tee Le 624 4,373 
Columbia___._____.-____- 276 2,768 141 1,021 __--. LLlLe 418 °3,788 
Dauphin___~_______ 2 8. 50 209° 105 | 459 Lee Le 155... 668 
Lackawanna. __________-- 208 1,899 245 - 1,662 (3) $3 453 3,564 
Lebanon__________--_--- Lee LLL L_e 3 12 Lee Le 8 "12 
Luzerne. _._._._._.__.._.-_. 1,671 15,841 2,458 20,920 185 214 4,264 36,975 
Northumberland..._-.-.-. 676 = 8,426 © 778. 6,047 ee 1,455 = 9,476 
Schuylkill___-2._._......° 1,628 12,742 2,600 22,140 7 57 | (4,285 34,939 
Sullivan. _._.-2--2 eee ee LLL. 35 184 _.L.. LLL 35 ~~ 184 
Susquehanna__._________- (3) 2 (3) 3B --e-e Leek (3) 6 

Total1___._.....-. 5,508 © 42,417 6,605 53, 466 143 277 12,256 96,160 
aot a a . . 

1 Data may not add to totals shown because of independent rounding: ~~ =~ . SS 
2 Value given for shipments is that at-which coal left possession of producing company; does not include 

selling expenses. oo 
3 Less than 34 unit. | 

Table 10.—Pennsylvania anthracite produced in 1967, classified as fresh-mined, culm-bank, 
and river coal, by fields 

_ . (Thousand short tons) . 

— . : : 

Fresh-mined coal] - 

| Underground mines From . 
Field — From river b a Mechan- Hand Strip pits culm dredg- Total ! 

ically loaded Total 1 banks ing 
loaded . 

rr 
tn 

Eastern Middle______________ 15 10 25 1,259 755 -_ ee 2,039 
Western Middle______________ 167 368 535 1,123 1,285 27 2,920 
Southern_..__-_-____-__.___- 376 881 1,257 1,492 855 605 4,209 
Northern ?._.--.--_-_-------. = 1,440) _-_L_ Le 1,440 866 782 ---.-. 8, 088 

eee 
Total !___--..._.2.___.. 1,998 - 1,260 3,258 4,740 3,627 632 12,256 
TR 

1 Data may not add to totals shown because of independent rounding. 
2 Includes Sullivan County.
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Table 11.—Pennsylvania anthracite produced in 1967, classified as fresh-mined, culm-bank, 
and river coal, by regions 

~ (Thousand short tons) mo 

| ee . a, Fresh-mined coal a 

| Underground mines From 
Region aa - From ~sriver’ Totali-. 

Mechan- Hand Strip pits culm dredg- pe 
ically loaded Total ! banks . ing 00° 
loaded - 

Lehigh__.....-.------------- dB as BB 4B, 878184 LL.  , 8, 059 | 
Schuylkill __-....------------ (543 1,226 1, 769 1,997 4,710 682 6,108 
Wyoming ?____.-.-.--------- 1,440 ____.__. 1,440 866 782 _. ee 3,088 

|  otala eee. «1,998 | 1,260 8,258) 4,740 8,627) 632° 712,256 : 

1 Data may not add to totals shown because of independent rounding. - we 
2 Includes Sullivan County. — = oo 

| Table 12.—Production of Pennsylvania anthracite from strip pits ee | 

. oO . Mined by Percentof Number of Average, . 
a . i stripping fresh-mined ~ men number 

. . (thousand . total — employed of days ~ 
Oo Oo shorttons) worked 

A st A SP PS SS ES 

1968... 2 eee nnn ee eee eee eee eeeee--, 7,468 2 B28, 025 224 
1964__._ ee ee eee “T,1L7T - §4.9 BOTH 217 
1965-2 eee ee eee «6, 9389 ~ - §2.9 2,349 217 
1966_.._----------------52--------------------- -.§,253 56.2. |. 2,085. 225 

1967: . . | oo | a , | | — 
' Lehigh region_.._._.......------+----------- 1,878- 97.5. - 674 257 
Sehuylkill region. _.-_.....-...--.------------ 1,997 53.0. 828 217 
Wyoming region !___.._.--..---------------- 866 37.5. _ 381 244 

- . Total 2 or aVerage. = n-ne nee eee nee 4,740: «59.8 1,883 237 

1 Includes Sullivan County. : - a. oe oS 
2 Data may not add to totals shown because of independent rounding. oo 

Table 13.—Power shovels and draglines used in recovering coal from culm banks and 
stripping Pennsylvania anthracite, by type of power es 

| "1965 | 1966 1967. | 

Type of power Num- Num- Num- Num- Num-. Num- 
- ber of berof _. ber of ber of ber of ber of 

power drag- Total power drag- Total power drag- Total 
. shovels lines . shovels lines ' shovels lines”. 

Gasoline_..-.-.--.---------------- 29 6 35 20 1 21 4 6 10 
EBlectrie__._-.-----L- 222 --------- ° «82—S—ti—:=C=*D 91 28 «=: 58. 2 81. 727. 48 70 
Diesel_.._.._._.-..-__.-......-.-. 84 175 259 12 149 221 93 140 233 
Diesel-electric._........-.-..------ 4 1 5 3 2 5 1 1 2 

Total_____...._.-._-.-.-.-. 149 241 390 123 205 9828 125 190 315 

Table 14.—Production of Pennsylvania anthracite from culm banks, by regions —__ 

- (Thousand short tons) 
A SAD 

- Year Lehigh Schuylkill Wyoming Total !- 
region region region 

a 

1963____.___-__--.-------------------+--------- 1,298 1,389 706 3,393 
1964.__..__..__--.1---------------+--~--------- 936 1,580 897 3,413 . 
1965___________--__- 2 ene ene ne ene ene 833 1,380 716 2°930 
1966____._._-__...---------- 2-2 eee nee ee 971 1,390 578 2,938 
1967________-.-.----------se-----2enee-------- 1,184 1/710 782 3,627 

1 Data may not add to totals shown because of independent rounding. ss
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‘Table 15.—Pennsylvania anthracite produced by dredges in 1967, by rivers, including 
a | Be tributaries | pO oe __- (Thousand short tons and thousand dollars) ‘ . 

; R i at uoniennanensenteitintbtduen sass nha esinemaenttasheinismmmsittteneinhshdsdatiadnnteneenpenmesmharenshsoteateinshvaescasenanneensnaneansometi 

— a . Value . = River Production ————————__________ : . oo, Total Average 

| Schuylkill... 2-2-2... ee ne eee 39 $116 $3.00 _ ,  Susquehanna..._..:..2.22.-2222.20 20 2220.-- -2-.---_.----- 593 2,140 3.61 

Total)... ee eee 632 2,257 3.57 
- . . 7 ‘ oe : . . — — . 

le “ de - 

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

oo Table 16.—Pennsylvania anthracite produced by dredges, by rivers, including tributaries 
Be : oo (Thousand short tons and thousand dollars) | 

mo a 7 Schuylkill Susque- Average . Year oo River hanna ~ Total Total value value | Oo | a River 7 | (per ton) 
. / t Jscuntrokoue . . - . . a . 

. . ‘i 

. 1963. ....--2.. 2-2 eee 84 608 - 692 $2,469 $3.57 7 1964622. eee 607 705 2,359 — 3.85 1966.22... ee 86. 614 ~ 700 2,337 3.34 1966... 2.02. ee 57 606 662 2,287 3.46 _ 1967... 1.2.02 2 eee eee ee 39° 593 - 682 2,257 3.57 

--—- Fable 17.—Estimated production of Pennsylvania anthracite, by weeks, in 1967 } 

7 Fo Week ended— Thousand Week ended— Thousand Week ended Thousand _ a a _.. short tons. short tons short tons . 

, Jan. 7....-.-2.- 22 206 May 13.......-_.... 228 Sept. 16._......-. 2. 267 DS , —  f4 eee 293 20_....---5 22. 256 238... .0-0--4.-- 278 oS S21 eee 281 27..-0.-....-.. - 254 30_.22-- 22 Le 261 ar 4. 246. June 3.2... 0. --_L- 221 Oct. 7.0... 2 273 a Feb. 4.22... 24-22-12. 193 10.2222 223 14_. 2222 | 263 Meee . 208 . VW le 239 21.2222. 22-2-8 235 
18.22 217 . 24.20 2 257. 28. lk. 241 - 26. 294 July Lo... se ee. 179 Nov. 4...-.--.-..2- 216 

Mar. 4.0 206 , 8.0L 90 Ut. ele 241 
Qe. eee 225 16..-....--..-. 241 18.22.22 222 Le 221 —— 7 Bee ee 220 22.0242. ee 248 . 26... ele 203 - 25. 2244-------- | 194 © 29... eee 255 Dee. 2.2.22. 2-2 LL 279 a -  Apf. 1... __-...- 241. Aug. 5_.._._._..__. 266 9. 241 Bol 218 ) > 248 16._......____- 256 1p... 2.228246 49 - 266 23.22.0022 217 ce - 22s.-.2-- 22. = 2 — 26. 2.02 231 5 || 200 

, , : . 29_ 251 Sept. 2. eee 235 ——_—— | — May 6...2 222220022 245 i 211 Total....._... 12,256 

ae _ 1 Estimated from weekly carloadings as reported by the Association of American Railroads and other factors; adjusted to annual production from Bureau of Mines canvass. 

oo oo _ Table 18.~-Estimated monthly production of Pennsylvania anthracite 1 
| (Thousand short tons) , . 

oo , Month 1965 1966 1967 

. January. .... 2222-22 1,215 1,108 1,101 February..........2-..2-..---- 2 et 1,006 1,091 939 . Mareh.__... 2222 1,256 1,033 979 April.___ 2-2 eee 1,127 1,058 952 May. --.-.---2 2-2 eee 1,264 1,103 1,102 - June. 2... 1,565 998 995 July. 2-2. 1,209 745 899 August_.-.-.-22222 22-222. 1,244 1,191 1,132 September.........__....._..-_.._...-.._.._......... 1,313 1,145 1,071 
October__.__..- 22-2. 1,221 1,221 1,073 November. _._.._._..-...-._--____--__.._-_-__._._ ee 1,208 1,145 1,017 December.._._.._...-22 2202 eee 1,238 1,103 996 

ee 
Total___--2 eee 14,866 12,941 12,256 

eee 
1 Production is estimated from weekly carloadings, as reported by the Association of American Railroads, and includes mine fuel, coal sold locally, and dredge coal.



COAL—PENNSYLVANIA ANTHRACITE afl 

Table 19.—Pennsylvania anthracite loaded mechanically underground, by fields 

(Thousand short tons) . | 

Hand-loaded face Total mechanically 
Seraper loaders ! Pit-car conveyors, all loaded 3 

Field loaders types 2 

| 1966 1967 1966 1967 1966 1967 1966 1967 

Northern.....__..--------------- 916 700 23 32 1,041 709 1,979 1,440 
Eastern Middle__...-........---- qT 7 (wee 18 8 25 15 
Western Middle.....-.--.--..--~-- 19 12 2. LL 151 155 170 167 
Southern.._....-_.-.-----.------ 174 189 7 2 235 185 416 376 

Total 3._-_..--..--.-.----. 1,116 908 30 34 1,444 1,056 2,591 1,998 

1 Includes mobile loaders. 
2 Shaker chutes, including those equipped with duckbills. 
3 Data may not add to totals shown because of independent rounding. 
4 Less than 14 unit. 

Table 20.—Pennsylvania anthracite loaded mechanically underground 

(Thousand short tons) 

Seraper loaders Mobile loaders Con veyor 1 and pit- Total ? loaded 
y car loaders mechanieally 

Number Quan- Number Quan- Number Quantity Number Quantity 
of tity of tity of loaded of lozded 

- units loaded units loaded units units 

1968__.._...-..-_--.. 147 862 30 305 ~—«-512 2,499 689 3, 666 
1964____.._..---..... .189 750 31 493 | 495 2,212 665 3,455 
1965_-._..-..---_-_.. 155 907 25 393 403 1,946 583 3,246 
1966__._- 2-2 ee 151 788 30 328 383 1,474 564 2,091 
1967__._.._....-..... 119 707 21 201 228 1,090 368 1,993 

1 Includes duckbills and other self-loading conveyors. 
2 Data may not add to totals shown because of independent rounding. . 

Table 21.—Trends in mechanical leading !, hand loading, and stripping of Pennsylvania 
| anthracite 

(Thousand short tons) 

Fresh-mined coal 

Underground Strip pits 

Year Percent Percent Percent 
Mechan- of total Hand of total of total 

ical under- loading under- Total? Quantity fresh- Total * 
loading ground ground mined 

1963__.___..._..__....-... 3,666 54.6 3,049 45.4 6,715 7,468 52.7 14,183 
1964________..__....._-_-. 3,455 58.7 2,434 41.3 5,889 7,177 54.9 13,066 
1965.____._..-.-_.......... 3,246 61.3 2,051 38.7 5,297 5,939 52.9 11,236 
1966___...._...--.-.-..... 2,591 63.4 1,498 36.6 4,088 5,253 56.2 9,342 
1967_..-....-..-..-...-..-. 1,998 61.3 1,260 38.7 3,258 4,740 59.3 7,998 

1 Mechanical loading includes coal] handled on pit-car loaders and hand-loaded face conveyors. 
2 Data may not add to totals shown because of independent rounding.
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Table 22.—Standard anthracite specifications approved and adopted by the Anthracite 
Committee, effective July 28, 1947 

. oo . Percent 

Size , Round test mesh (inches) Over- Undersize Maximum impurities! 
s1ze, 

— maxi-- Maxi- Mini- Slate Bone Ash 2? 
mum mum mum 

Broken__....-2 =e ee (Qoough a 1% 2 11 Over 314 to 8_____________ ae WG 7% wee lee LL Egg-...----- Through 344 to 3..._..__.. 5 wee nee ee 1% 2 i. Over 27,%6.-.--.---.----_-. __.- 15 ree Stove... 2-2 ee Through 27¢_.-...-....... 7% ___ woeeee 2 8 11 Over 1§%__ eee 15 7% Lene, eee kee Chestnut__-..- 222-8. Through 18%_..__.-...-... 7%  ... _...~" ~773 4 
Over 134________. 15 7% ann eee eee eee Pea... eee Through 134____...___ 10 Leek Lee 4. 5 12 
Over VWe------2------ ee aoe 15 Pt, t 1% wmewrenn oe oe ane Buckwheat No. 1...__....._. {Through Ve ----- ene WO Lee, eee Le 13 Over 54... 2-2. 15 TY ween nee ek Buckwheat No. 2 (rice). _____ Through 5 __.______.___.. WO eee ele Le 13 Lo Over 36. --2--2-------e--ee Leet COT Sn Buckwheat No. 3 (barley)..._ {Through 7, ( WO -2ee Lee Le 15 Over *@. 2.2 eee Lee 20 WO ---ee eee le Buckwheat No. 4......__._.. Through 34_______..--___ 20 2.-- Leelee tee Le. 15 | | | (Over 44.0 eee ee 800 Buckwheat No. 5._....-..... Through 3%._____..__._... 30 Nolimit 2... .__. 16 

1 When slate content in sizes from broken to chestnut, inclusive, is less than above standards, bone content may be increased by 114 times the decrease in slate content under the allowable limits, but slate content specified above shall not be exceeded in any event. 
A tolerance of 1 percent is allowed on maximum percentage of undersize and maximum percentage of ash content. co 
Maximum percentage of undersize is applicable only to anthracite as itis produced at preparation plant. Slate is defined as any material that has less than 40 percent fixed carbon. 
Bone is defined as any material that has 40 percent or more, but less than 75 percent, fixed carbon. ? Ash determinations are on a dry basis. .
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Table 23.—Average sales realization of Pennsylvania anthracite (excluding dredge coal) 
at preparation plants, by regions and sizes 

(Per short ton) . a 

Lehigh region Schuylkill region 
Size —_— OF 

. 1963 1964 1965 1966 1967 1968 1964 1965 § £1966. 1967 

Lump ! and broken._--.---. ..--- ----. ----. ----. ~---~ $12.62 $13.76  -..-. LL 2 LLLLe 
Egg__..._...--..---.---.--~ $11.75 $13.04 $12.95 $12.46 $12.68 11.81 12.92 $12.65 $12.42 $12.49 
Stove.__-._---_---.-----.-. 12.28 18.41 12.62 12.08 12.51 11.92 12.59 11.73 11.30 11.80 
Chestnut_........_...--... 12.39 18.44 12,50 11.95 12.46 11.86 12.52 11.68 11.04 11.53 
Pea_....-.-----..--.---.-. 9.89 11.06 10.09 9.00 9.42 9.68 10.18 9.37 8.66 9.15 

Total pea and larger.. 11.57 12.78 12.01 11.87 11.76 11.28 11.95 11.11 10.51 11.00 

Buckwheat No. 1.---------. 8.76 9.68 9.28 8.45 9.01 8.78 -9.42 8.69. 8.68 9.02 
Buckwheat No. 2 (rice)...-. 9.25 10.00 9.66 9.32 9.62. 8.638 8.99 8.53 8.28 8.67 
Buckwheat No. 3 (barley)... 6.74 7.21 7.57 7.53 7.78 6.67 6.87 7.12 7.19 7.48 
Buckwheat No. 4...-.....-- 4.97 5.383 5.57 5.59 5.48 $4.70 4.98 5.26 5.32 5.50 
Buckwheat No. 5.....-.-.-. 4.86 5.17 5.36 5.88 5.46 4.12 4.438 4.381 4.61 4.70 
Other 2_._-_-.-------...---- 3.00 3.16 2.98 2.99 3.13 3.25 3.37 3.44 3.57 3.95 

Total buckwheat No. 
1 and smaller... .- 5.89 6.85 6.66 6.26 6.49 6.16 6.25 6.19 6.23 6.18 

Total all sizes.___._.-. 7.81 9.19 8.80 7.98 8.42 8.12 8.28 7.75. | 7.53 7.60 

Wyoming region 3 Total 

Lump ! and broken._______- $11.72 $12.42 $12.39 $12.50 $14.96 $12.10 $12.84 $12.39 $12.50 $14.96 
Egg__....-..-.--.------.-. 12.19 12.90 18.12 12.51 12.74 12.038 12.94 12.99 12.48 12.65 
Stove___._..-_---.---.-_-. 12.42 138.06 12.58 12.17 12.66 12.19 12.392 12.25 11.77 12.25 
Chestnut__._.__...-.-..... 12.62 18.18 12.51 12.04 12.31 12.24 12.92 12.17 11.59 12.03 
Pea._......--.-..------.-. 10.838 11.42 10.62 10.34 10.73 10.15 10.82 10.02 9.35 9.75 

Total pea and larger._ 12.06 12.67 12.09 11.65 11.99 11.65 12.38 11.70 11.11 11.53 

Buckwheat No. 1..-.-.----. 9.51 10.04 9.34 9.01 9.60 9.06 9.69 9.08 8.74 9.19 
Buckwheat No. 2 (rice)_.___. 9.41 9.73 9.42 9.18 9.59 9.00 9.43 9.08 8.77 9.16 
Buckwheat No. 3 (barley).-_ 6.53 6.93 7.42 7.30 7.44 6.64 6.95 7.28 7.28 7.51 
Buckwheat No. 4._...-_--_- 5.60 5.22 5.82 6.16 5.65 4.90 5.10 5.45 5.56 £5.51 
Buckwheat No. 5...--..-.-. 4.77 4.95 5.08 5.48 4.55 4.44 4.66 4.64 4.938 4.95 
Other 2__...--.--.--------- 1.92 1.87 1.80 2.04 2.45 2.94 2.88 2.86 3.09 3.48 

~-- Potal buckwheat No. — : 7 , 
land smaller__.... 7.46 6.97 6.91 6.96 6.58 6.43 6.56 6.48 6.40 6.35 

Total allsizes........ 9.94 9.82 9.46 9.18 8.91 8.64 8.93 8.51 8.08 8.15 

1 Quantity of lump included is insignificant. oo — | 
2 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 
3 Includes Sullivan County. 

Table 24.—Average value of Pennsylvania anthracite from all sources, by regions ! 

(Per short ton) 

, 1966 | 1967 

Region Shipped Shipped Colliery Shipped Shipped Colliery 
by rail by truck fuel Total by rail by truck fuel Total 

Lehigh. __.......-.-..... $7.94 $8.02 $8.61 $7.98 $8.65 $8.15 $8.82 $8.42 
Schuylkill. ..-.--.--.-.-. 6.29 . 7.84 7.83 7.12 6.35 7.92 8.75 7.18 
Wyoming ?_____...-..... 9.81 8.69 1.52 8.85 10.07 8.34 1.16 8.58 

Total_...-......-. 7.51 8.12 2.22 7.78 7.70 8.09 1.94 7.85 

_ 1 Value given for shipments is that at which coal left possession of producing company; does not include 
selling expenses. . 

2 Includes Sullivan County.
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Table 25.—Wholesale prices of Pennsylvania anthracite, in 1967, by sizes ! 

(Per short ton) . 

Size Winter Spring discount Summer-fall End of year 

Egg and stove__.._._..-...-.-. $183.50-$14.00 $12.50 $13 .00-$13 .50 $14.00-$14.75 
Chestnut..._.-.....-..--.---_-. 18.25-— 13.75 12.25 12.75— 13.25 13.75- 14.25 
Pea__....-.---- Lee eee -- =: 10. 25- 11.00 10.00 10.25- 10.75 10.75— 11.25 
Buckwheat No. 1_._.._--.---_-- 9.35— 10.10 9.25 9.50- 9.85 10.10— 10.50 
Buckwheat No. 2 (rice). ..____-- 9.25- 9.85 9.25 9.50- 9.85 10.10— 10.50 
Buckwheat No. 3 (barley)______- 8.70— 8.75 8.50-8.70 8.50— 8.70 8.70— 9.00 

1 As quoted in The Black Diamond Magazine. All prices are per short ton f.0.b. at mines, 

Table 26.—Employment at operations producing Pennsylvania anthracite 
(including strip contractors) in 1967 

| | Lehigh Schuyl- Wyo- Total 
region kill ning —————___———_ 

region region! 1967 1966 

Average number of men working daily: . | 
Underground. .___-__._--._ ee eee 42 1,038 1,207 2,287 3,332 
In strip pits... 22222 eee 674 828 381 1,883 2,085 
At culm banks._____-_-_-.- 2 eee . 161 257 152 570 502 
At preparation plants.....___....__...--__----: 519 979 395 1,893 1,956 
Other surface__.._...-2---_- eee ' 40 327 685 1,052. 1,339 

Total excluding dredge operations_.__..__._-_- 1,436 3,429 2,820 7,685 9,214 
Dredge operations.__....-_-.._.-------- ee ee-- eee 65 1-1 -. 65 %8 

Total._..-.------_-----2---.-------------- = 1,486 = 8, 494-2, 820 7,750 9,292 

Average number of days active: 
All operations except dredges__.____--_.----.-- 225 214 222 219 202 
Dredge operations._._......-_-_-_--_--------. --.---- 284 wannee- 284 | 271 

Average, all operations.._........_--_-__--- 225 215 222 219 203 

Man-days of labor: 
All operations except dredges_.__..._......----- 823,181 733,960 625,069 1,682,210 1,861,848 
Dredge operations._........-...-----2--------) ------- = 18,490) _____e- '18,490 21,125 

Total, all operations. ._......_....-.---.---. 328,181 752,450 625,069 1,700,700 1,882,973 

Average tons per man-day: - a 
All operations except dredges__.-_...-_._-__-_-- 9.47 7.46 4.94 6.91 6.60 
Dredge operations. _..------------------------  ------- 34.16 __..-.- 34.16 | 31.32 

Average, all operations.......--.------------ 9.47 8.12 4.94 7.21 . 6.87 

1 Includes Sullivan County. 

Table 27.—Employment at operations producing Pennsylvania anthracite (including strip 
contractors) by counties 

County 1966 1967 County 1966 1967 

Berks, Lancaster, Lebanon, and Northumberland. .._-_._-.....__-__. 1,093 846 
Snyder. __..-.------.---.------.-- 71 57 Schuylkill__.-..--.----.----_..-. 3,128 2,735 

Carbon._..-._--__----- eee 234 214 Sullivan_____- 2-22 eee 14 14 
Columbia___.._._._..-----.------_- 238 227 Susquehanna and Wayne 1__.__-_-- 5 2 
Dauphin__.__....-_-.---_-_.--L-__- 124 107 —_———_—_—__— 
Lackawanna_____..__--..-.-------- 840 480 Total_....--.-..-.__..--.-. 9,292 7,750 
Luzerne._.........-_-_..-_........ 3,550 3,068 

1 None employed in Wayne in 1967.



Table 28.—Distribution of Pennsylvania anthracite, April 1, 1966, to March 31, 1967, by destination 
: (Short tons) . 

Pea and larger ; oo Buckwheat No. 1 and smaller 

Destination . — Buck- Buck- Buck- Total all Percent 
Broken Stove Chestnut Pea Total wheat wheat . wheat Other Total sizes of total 
and egg No. 1 No. 2 No. 3 

(rice) (barley) 
United States: Ts 
New England States: . 

Connecticut.._....-- 2-2 2 ee 381 10,655 13 ,592 © 502 25,130 1,485 3,525 7,563 2 12,645 87,775 0.3 Maine_________--- ee ee 143 11,414 11,241. 458 23 , 256 1,781 6,849 ____ LLL 9 8, 639 31,895 3 Massachusetts. ..___._...__-_. 2,972 37,484 23 , 492 3,599 67,497 10,935 15,284 . 6. 57 26 ,282 93 , 779 9 New Hampshire. ____.__,.____- 75 6,956 5,045 611 12 , 687 | 2,038 4,256 _______- 168 6,462 19 ,149 2 Rhode Island_______-_2.-.-.-.  ___.__. 2,816 2,958 59 5,833 1,993 611 _______- 2 2,606 8,439 wl Vermont...__.-_-_-.---__ eee 260 12,605 7,765 2,053 22,683 7,097 12,079 _...---. _._.-._.. | 19,176 41,859 4 Q 
A . 

Total_____-__ 2 3,831 81, 880 64,093 . 7,282 157,086 25,329 42,604 7,569 308 75,810 282,896 2.2 > 
Middle Atlantic States: CO OO 1 New Jersey...._.__._-_.---__. 2,880 69,383 159,328 52,869 284,460 82,474 54,755 176,180 284,156 547,565 832 ,025 7.6 a] New York_._____-__---______. 13,083 219,206 183,425 326,460 742,174 266,587 101,593 125,264 233,569 727,018 1,469,187 18.4 by Pennsylvania !__...___...----- 18,859 481,280 899,000 706,481 2,050,520 902,656 868/887 1,026,108 1,197,288 8,994,884 6,045,404 55.2. a 

Total____.--.....-.._-..... 29,822 719,819 1,241,753 1,085,760 3,077,154 1,251,717 1,025,185 1,827,547 1,665,013 5,269,462 8,846,616 76.2 a 
South Atlantic States: 2 | _ C Delaware.________._..--_.-_.- 1,204 8,924 13,120 2,509 25,757 663 272 3,078 9 4,022 29,779 .3 > District of Columbia_____._____ 49 5,057 3,501 522 9,129 3,270 649 581 ____ee 4,450 18,579 1 a Maryland_._-___..-.-__-____. 159 24,522 17,526 2,425 44,632 39,915 3,568 2,768 240,268 286,519 331,151 3.0 i Virginia____.____2-- ole 23 3,458 1,554 15,643 20,678 ~ 831 190 1 ~ 199 1,221 21,899 12 > 
a_i 

Total____-_..- 22 1,435 41,961 35,701 21,099 100,196 44,679 4,679 6,878 240,476 296,212 396,408 3.6 5 
Lake States: _ -_ — = Tllinois___--_.-.-.---2-----2-. Lele 929 1,947 2,728 5,604 63 , 705 12,607 1,125 21,196 98 , 633 104 ,237 1.0 bg Indiana_______.-----2--- eee eee Lee 1,824 14,709 16 ,533 1,169 291 418 37,964 39 , 842 56,375 .5 > Michigan.-.___-._.---2 2-2 LL 1,949 9,572 6,416 17,937 8,492 2,518 17 107,806 118,838 136,770 1.2 Q Minnesota._..._....--.------- ) -_u ee 36 48 52 136 8 1 8 23,571 23 , 588 23,724 .2 4 Ohio.__.-.-----2----- 22 ee 34 1,785 1,837 6,719 10,375 28,996 9,467 88 64,558 108,109 113 , 484 1.0 te Wisconsin____..--2---- eee LL 3,268 4,274 314 7,856 1,374 868 61 6,925 9,228 17,084 2 

A 
ee, Total___...------2 2 Le 34 7,967 19 ,502 30 , 938. 58,441 103,744 25,752 1,717 262,020 893,233 451,674 4.1 Other States_.____.-..---___--_- 1,348 — 61 2,305 7,946 11,645- 70,758 6,741 22,172 184,603 284,274 295,919 2.7 

Total United States__....... 36,465 851 , 678 1,363,354 1,158,025 3,404,522 1,496 ,227 1,104,961 1,365,383 2,352,420 6,818,991 9,728,518 88.8. 
Canada: SS 

Ontario. ._____--.-------------- 450 96,740 69,852 23,627 - 190,669 67,160 16,022 7,890 8,015 98,587 284,256 2.6 
Quebec... nee wc enw meee anes ' 98 18,868 8,463 1,215 23,144 8 , 962 55,495 57, 585 218 123,255 146 ,899 1.8 Other Provinces.__.____..-_.---- 400 2,245 1,629 19 4,298 14 889 24 148 1,070 5,368 1 a A LED TO 

nD Total Canada._________..__- 948 112,853 = 79,944 24,861 218,106 77,186 72,406 64,999 8,871 217,912 486,018 4.0 Other countries__.__........-...-. 211,771 885,090 110,392 33,885 741,188 21,709 19 6,739 25,201 58 , 668 794,806 7.2 Sa OUD 
Grand total--...------------ 249,184 1,349,121 1,558,690 1,211,771 4,363,766 1,595,072 1,177,886 1,487,121 2,880,992 6,590,571 10,954,837 100.0 3s 

~~ 2 Includes “Local Sales.” co j ] Z or 
2 Shipments to other States in the South Atlantic area are included in “Other States.’’
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Table 29.—Truck shipments of Pennsylvania anthracite in 1967, by months, and by State 
| , of destination ! | 

. (Thousand short tons) ; 7 

_ Destination January February March April May June July 

Pennsylvania: 
Within region.......-.-.-._ 208 231 201 151 147 104 100 
Outside region.._......... 268 254 222 173 205 174 140 

New York.__._-_-__-_--- 22 - 51 Al 43 28 34 34 19 
New Jersey____.-------------- 34 28 23 16 20 26 19 
Delaware_.._._-_.__-.---_------ 3 2 1 (2) (2) 1 2 
Maryland... ___-_-_----- eee 10 15 6 5 3 3 3 
District of Columbia___.._..__- 1 1 (€) es @) (2) wu---e (?) 
Other States__.___._..-___--- 8 2. 2 1 (?) (2) (2) 

Total 3; 1967__._._____- 578 574 500 375 410 344 2838 
1966__....._... 652 662 514 463 455 419 306 

. August Sep- October Novem- Decem- Total3 Percent of 
| tember | ber ber total trucked 

. Pennsylvania: . = ° 
Within region........--... 118 153 162. 206 209 1,986 37.4 . 

oo Outside region. _..._..-_-- 186 177 208 234 244 2,485 46.8 
New York.____-_-_-.--.-_-_-- 23 | 28 36 - 42 39 418 7.8 
New Jersey_____..---.-_------ 22 23 25 «26 25 286 . &'.4 
Delaware_.__._.--..-..------- 2 1 3 3 3 23 4 . 
Maryland__.._-_-_...-_--.--- 6 7 9 8 12 89 (1.7 
District of Columbia__.._____-- (2) (2) (2) 2 (2) 6 1. 
Other States......-..--.------ 1 1 2 2 3 20 4 

Total?: 1967_..___..... 354 391 445 523 535 5,312 100.0 
1966___........ 416 436 533 537 628 6,021 100.0 

4 ompiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
redge coal. 

2 Less than 4% unit. 
3 Data may not add to totals shown because of independent rounding. 

Table 30.—Truck shipments of Pennsylvania anthracite, by destinations! __ | 

(Thousand short tons) 
| 

| Destination 1963 1964 1965 1966 1967. 

Pennsylvania: 
Within region,._._____.-___-_.----_-_----------. 3,228 3,231 2,712 2,343 1,986 
Outside region____._._.__.-___..-_.-.-.-...-.---. 38,156 8,284 3,015 2,685 2,485 

. New York._____________ eee eee 870 692 521 477 418 
New Jersey_._____---.--._._-.-------- eee) AAT 501 440 392 286 
Delaware._______-_..-_--_----_----_------ ee eee ee 37 34 30 26 23 
Maryland.___._.____.-_-_-_--__------_-------------- 90 73 63 69 89 
District of Columbia_______._..__.---_--_-_-_-.------ 4 5 7 8 6 
Other States_______.._-______-___--_-_ eee eee eee 37 36 24 21 20 

Total 2__._-_-- eee eee eee _---- 7,970 7,862 6,812 6,021 5,312 

a 1 ompiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not include 
redge coal. 

2 Data may not add to totals shown because of independent rounding.
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Table 31.—Rail shipments of Pennsylvania anthracite, by destinations 1 

(Thousand short tons) 

Destination . 1963 1964 1965 1966 1967 

New England States_...----------------------------- 407 381 298 221 174 
New York. .____.--.-----.---_-.-----_-------------- 1,516 1,317 1,056 957 703 
New Jersey_____..----------- ee eee eee 675 641 654 399 «823 
Pennsylvania___._..-.-..---.-__-_-_ ae --_- ---__-_ 2,002 2,209 1,780 1,247 1,052 
Delaware_____..--..--------------------eeeee 17 12 6 4 5 
Maryland.._.._..-.-.------------ eee eee ee 208 230 184 210 83 
District of Columbia___...-.-...2- 2-2 eel 15 | 19 12 9 10 
Virginia.....0-.--2 22 ee 11 12 39 29 13 
Ohio... eee eee 139 | 162 142 121 85 
Indiana_.._._._-- eee eee 26 72 80 — 67 51 
Tilinois. 2222 eee eee 78 102 : 121 103 114 
Wisconsin. _ 2.0 2 eee. 25 29 21 19 16 
Minnesota_____._-_.-.----------------------------=-- 8 21 39 25 22 
Michigan_-_._-__-- 2 ee eee 35 51 84 54 41 

_ Other States__-..---.------------------- 217 232 272 305 244 

Total United States 2___._.----_-_-_-__.-_-.__-_-- 5,378 5,493 4,788 3,768 2,936 
Canada___ 22 eee 647 513 464 434 306 
Other foreign countries__.........-...-__.-...-.--.--_ 1,954 1,444 1,170 741 894 

Grand total 2?__.._.__.5.---------------------- 7,979 — 7,450 6,422 4,943 4,136 

| a 1 pompiled from reporta of Pennsylvania Department of Mines and Mineral Industries; does not include 
redge coal. 

2 Data may not add to totals shown because of independent rounding. oe - 

Table 32.—Consumption of Pennsylvania anthracite in the United States, by consumer 
categories | | | | | 

/ (Thousand short tons) 

Resi- Iron and steel industry 
dential OS 
and Colliery Rail- Electric Briquet Cement Sinter- Other Unac- 

Year com- fuel roads utili- plants plants Coke ingand Other‘ indus- counted 
. mercial ties 2 making pellet- _ trial for } 

heat- izing 3 
ing 

1963__._ 7,890 161 NA 2,155 WwW 184 451 766 670 1,664 159 
1964___. 7,550 144 NA 2,239 WwW 153 492 1,014 NA 2,713 ©. 95 
1965___._ 6,628 143 NA 2,158 WwW 269 507 966 NA 2,071 158 
1966__.. 5,622 141 NA 2,192 WwW 187 515 897 NA 1,715 131 
1967__._ 5,035 143 NA 2,186 WwW NA 528 819 NA 2,089 50 

NA Not available. 
W Withheld to avoid disclosing of individual company confidential data. 
1 Calculated. | 
2 Federal Power Commission. 
3’ Annual Statistical Report, American Iron and Steel Institute. 
¢ Contains a small but not exactly determined amount of anthracite used for sintering.
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Table 33.—Apparent consumption of anthracite, heating and range oil, and natural gas, 
in the principal anthracite markets : . 

(Thousand short tons) 

New District - Per- 
Fuel - . > Eng- New New Penn- Dela- Mary- of - Total centof 

land York Jersey sylvania ware land Colum- total 
, | bia fuels 

Anthracite (all users): 4 
- 1964_..._-.__--------- 881 22,009 21,142 8,725 46 309 24 12,636 8.5 

1965______..--------- 298 21,577 21,094 7,507 36 247 19 10,778 6.7 

1966____-_.---------- 221 21,434 2790 6,275 30 279 18 9,047 5.5 

1967__..._----------- 174 21,121 2609 5,523 28 171 16 7,642 4.4 

Oil (heating and range): 2 
. 1964__.._..____...---- 81,482 30,988 12,851 12,484 934 4,692 1,498 94,879 63.7 

°° 4965_..___.__._..-.-. 384,950 36,670 13,469 13,123 975 4,534 2,173 105,894 66.2 

 -'41966__._._.__._.__.... 84,202 87,015 14,247 18,155 1,037 4,882 2,217 106,755 65.1 

1967__._._._.____.-.-. 87,586 40,156 16,967 15,512 965 5,080 2,762 119,028 67.5 

' Natural gas: 4 | 

~1964_.._._..__...----. 4,850 14,499 5,303 13,080 262 3,397 (5) 41,391 27.8 

1965_._{.--.....--.-- 5,129 15,465 5,565 13,359 289 3,568 (5) 43,375 27.1 

1966__.._._.....---.-- 5,520 18,280 6,003 14,404 320 3,616 © (4) 48,143 29.4 

| T 1967_________---_---. 6,121 17,427 6,681 14,750 364 4,255 (4) 49,598 28.1 

otal: , - a 

1964__.._._____..._._-. 36,663 47,496 19,296 34,289 1,242 8,398 61,522 148,906 100.0 | 

1965_____.__._.....-. 40,877 53,712 20,128 33,989 1,300 8,349 62,192 160,047 100.0 

1966__.._........---. 389,943 56,729 21,040 33,834 1,387 8,777 62,285 163,945 100:0 | 

_ -1967_._.....__..._.-. 48,881 58,704 24,257 85,785 1,357 9,506 62,778 176,268 100.0 

A 

1 Pennsylvania Department of Mines and Mineral Industries. ' 
2 Part of the anthracite shown as shipped to New Jersey is reshipped to New York. 
3 Converted to coal equivalent upon the basis of 4 barrels of fuel oil equaling 1 ton of coal. . 
4 Converted to coal equivalent upon the basis of 24,190 cubic feet of natural gas equaling 1 ton of coal. 
5 District of Columbia included with Maryland. - ee 
6 Natural gas for the District of Columbia included with Maryland.
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Table 34.—U.S. exports of anthracite by countries and customs districts 

(Thousand short tons) 

Country 1966 1967 Customs district 1966 1967 

ew 

North America: North Atlantic: . 
Canada____..----..------- | 624 449 Portland, Maine___.-_.----- 3 -_-- 

Haiti__...-.-----..---_---- _----- 2 New York City_....--...-- 4 4 

Mexico_._._.-.-.-.--------- | 28 11 Philadelphia. _....-..------ 290 277 
Panama_-_...-.--.--------- 1 8 | | 
Trinidad and Tobago__.---- (4) 1 South Atlantic: 
Other___...-..------.----- 1 1 Baltimore. ......---------- Q) 14 

—_ Norfolk. ._..-..----------- 7 2 
Total_.......--.-.------ 649 A472 . 

——=—_——————————_ Gulf Coast: 

South America: Houston_...-.-.-.--.------ TT 4 

Argentina__...-...-------- 4 2 New Orleans.__.-.-.-.----- 2 9 
Brazil___.....------------- 6 2 Mexican border: Laredo. -------- 23 11 

Chile. ___._-.------------- 1 1 
Surinam____.._..--..------ 1 2 Northern border: 
Venezuela____..-.--.-.---- 9 8 Buffalo._.......--..---.---- 345 220 

Other__._-...-.--..------- (1) (1) Chicago__....--.---------- 2 ..-- 

, —_—_—_ Detroit._......-.----------: 7 2 

Total. ___-...--.-------- 21 15 Ogdensburg_....-.--.------ 15 50 
. —— Pembina_______.__-------- 1 ee 

Europe: St. Albans___.._._---.------  ----- i 

Belgium-Luxembourg.------ (4) (1) Pacific Coast: Seattle....-..----  ----- 1 
France._._-.-------------- 9 1 Other__.__.__--------.-------- ----- () 

Italy__.....--..----------- 32 45 ————_—_—_———_ 

Norway ..----------------- 2 feel Total___..-..----.------ 766 595 

Rumania._._.....-.---.--- 10 11 
Spain. _..._..-...-.-.------ 10 (1) . 
United Kingdom. ......---- . 1 ...-- 
Other_._...._..-......---- 1 1 

Total. _..........-.----- 65 58 
Africa....--..--.--...---.---- (4) 1 

Asia: , . . 
India_..-.-.-....--.------ 8 Ob. . oO 
Japan._........----------- 2 8 a 
Thailand___._......-----... 6 5 to, 
Viet-Nam, South._...-.---- 17 26 
Other___.__-_.-.-...-..--- 1 1 

Total. ......--...-.--.-- 29 45 
Oceania. ____.......-..-...---- 2 4 

Grand total_.........---- 766 595 

EIT 

1 Less than 4 unit. 

NOTE: According to the Association of American Railroads, 879, 849 short tons of anthracite was exported 

to Europe during 1967 compared with 830,216 tons for 1966. Of this total 826,968 tons was consigned to West 

Germany and Netherlands, including exports to the U.S. military forces, compared with 764,974 tons for 1966.
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| _. = Pable 35.—World production of anthracite, by countries ! 

: (Thousand short tons) 

Country §=§=—— sis. 1963 1964 1965 1966 1967 P 

Belgium__._.._._..-...----.--- 22 e eee 8, 562 8,710 7,934 7,386 5,503 
Bulgaria_....--_-..2--.-.22 22 eee 239 244 209 e185 - NA 
China, mainland ¢_____.-..--_-~_._---___--i_L___-- 22,000 23,100 24,300 25,400 19,840 
France. -_------------.------------------------ 11,998 13,511 13,660 113,950 e¢ 12,840 
Germany, West___.._..--.-.._-.--__- eee 14,969 16,217 15,526 13,725: 12,103 
Treland.__.._. 222 eee 164 169 - 180. 1838 .° ©1386 
Italy...-..--.-- gee 15 10 7 (2) -e ne ene 
Japan... ae eee 1,982 1,884 1,797 1,777 1,669 
Korea: | . : 

North ¢. 22022 eee 10, 700 12,300 16,000 17,100 18,700 
South. _.._-.- 22g eee L_el-. = 9, T64 10, 606 11,296 12,801 13,708 

Morocco... ..-----..------ ~~ 2-2-2 eee 445 441 462 497  --+ 5381 
Netherlands 3_____ 22-2 eee) 5 4,200 r 4,639 ' 4,884 4,845 ¢ 4,275 . 
New Zealand__..__-2.- {ee (2) (2) (2) — & — NA? 
Peru. ...-....--------- eee ee 11 5) a) 15 | 6. 
Portugal_...-__-- 2-2 ee 459 - 489 472. - ¥463:~=C*=: 488 
Rumania ¢_...-. eee eee 17 17 17 17 17 
South Africa, Republic of........-22- 2-2 eee 1,270 1,450 1,375 1,187 1,411 
Spain... 2-2 ee 3,057 2,954 3,059 3,028 3,058 
Swaziland__.__.._._-- 22 eee eee eee eee eee _ 4 33 74 86 
U.S.S.R_.- eee eee. «= 884, 528 86,906 88,700 ©*90,400 © 91,500 
United Kingdom. ___.__2 22-22-22 -- 2+ ----- 4,658 5,150 4,707: . 4,986 © 4,630 
United States (Pennsylvania).-.....-...-.-.-----. 18,267 17,184 14,866 12,941 © 12,256 
Viet-Nam: ‘ on, . 

North... 2. eee 3, 689 e 3,700 e€3,900 ¢38,900 «8,100 
South... 2 eee ee — 115 © 8B Lee Lee eee Lee 

Total 4... eee 7 201,109 *209,805 213,343 214,760 205,857 

e Estimate. P Preliminary. T Revised. NA Not available. me 
1 Compiled mostly from data available June 1968. . 
2T.ess than 14 unit. oS 
3 Revised to exclude coal with more than 10 percent volatile matter. 
4 Total is of listed figures only; no undisclosed data included. ve! 

NOTE: An undetermined amount of semi-anthracite is included in the figures for some countries.



. By Horace T. Reno * | 

The world’s supply of cobalt in 1967 The General Services Administration | 
was more than adequate to meet the de- (GSA) sold cobalt from the Defense Pro- 
mand. Mines produced more than 20,000 duction Act Inventory in the first half of 
tons of cobalt, the U.S. Government sold 1967 for domestic consumption only, but 
3,000 tons of cobalt from its stockpile, relaxed this restriction July 3, 1967, to 

and world consumers used less cobalt permit sales for export. On December 31, 
than in 1966. 1967, U.S. Government stockpiles con- 

Legislation and Government Programs. tained 95,249,020 pounds of cobalt. 

| : DOMESTIC PRODUCTION , 

Cobalt is produced in the United States is recovered in processing zinc concen- 
as a by-product of iron ore mining and trate. The quantities are not significant. 

CONSUMPTION AND USES | 

Domestic cobalt consumption decreased ture, high-strength alloys. In all proba- 
in 1967 compared with 1966 levels fol- bility the change was due more to 

lowing the downward trend in the metal imperfect canvassing and reporting rather 

, economy. The pattern of cobalt usage than to any actual change in the pattern 
was not changed significantly from that of £ | oe : : of usage. | 
the last few years, although data reported | 

to the Bureau of Mines indicate Propor- 1 Mining engineer, Division of Mineral 
tionately less cobalt used in high-tempera- _ studies. | 

_ Table 1.—Salient cobalt statistics 

. (Thousand pounds of contained cobalt) 

1963 1964 1965 1966 1967 

United States: 
Consumption.-.__..-...__.-.-------------- 10,529 10,650 13 ,595 14,205 13,976 
Imports for consumption____________..-----. 10,522 12,443 15,408 18 , 823 -8,215 
Stocks, Dec. 31: Consumer___________--.---. 1,099 1,420 1,590 1,996 2,471 
Price: Metal_..............._._._._.per pound... $1.50 $1.50 $1.65 $1.65 $1.85 

World: Production____.________.____.__-.---._..- 32,048 34,964 37 , 634 44,188 40 ,090 

Table 2.—Cobalt materials consumed by refiners or processors in the United States 

(Thousand pounds of contained cobalt) 

Form ! 1963 1964 1965 ' 1966 1967 

Alloy and concentrate.....-..---. 1,075 1,174 1,188 1,214 1,168 
Metal_____._____--------------- 1,339 1,392 1,669 1,699 1,618 
Hydrate._.__.___....----.--..--- 15 21 32 35 18 
Other___________--------------- 6 9 3 6 2 

1 Total consumption is not shown because some metal, hydrate, and carbonate originated from alloy and 
concentrate. . 
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Table 3.—Cobalt products ! produced and shipped by refiners 
and processors in the United States 

(Thousand pounds) 

1966 | 1967 

Product Production Shipments Production Shipments 

Gross Cobalt Gross Cobalt Gross Cobalt Gross Cobalt 
weight content. weight content weight content weight content 

Oxide.__..___...---. 478 334 499 349 485 336 416 384 
Hydrate_.__________- 584 325 538 303 579 290 614 298 
Salts: 

_ Acetate... ____ 597 97 360 87 | 1,063 255 - 1,055 253 
_Carbonate_______ 598 270 633 282 632 325 595 276 

' Sulfate... -_ 562: 124 509 113 459 105 459 102 
Other_________-_. 445 100 397 90 328 73 316 65 

Driers__-.----------- 11,806 761 11,820 755 9,751 671 | 9,496 598 

Total________- 15,070 2,011 14,756 1,979 13 ,297 2,055 | 13,011 1,926 

1 Figure on metal withheld to avoid disclosing individual company confidential data. 

Table 4.—Cobalt consumed in the United States, by uses 

(Thousand pounds of contained cobalt) . | 

Use 1963 1964 1965 | 1966 1967 

Metallic: | 
High-speed steel_....._...-.____ 2-22 Lee 404 305 304 411 374 

.» Other tool steel. __._-_ eee 138 154 113 175 140 
Other alloy steel_._._________-_____---____ eee -697 563 807 847 666 
Permanent magnet alloys._.._______-2_.--_. 2,352 2,210 2,736 2,698 2,486 
Cutting and wear-resisting materials__________ 275 337 414 360 324 
High-temperature high-strength alloys__._.... 2,453 2,461 3,261 3,641 3,447 
Alloy hard-facing rods and materials._________ 607 801 #£=1,055 t 953 864 
Cemented carbides__..____._____-__._ Le 409 431 530 r 581 486 
Nonferrous alloys.___.___.._____--_--------- 158 326 330 356 177 
Other }______.-___------------------------ 426 427 892 1,342 2,241 

Total_________---------------__------.-. 7,919 8,015 10 , 442 11,364 11,205 

Nonmetallic (exclusive of salts and driers): OO a —_ 7 
Ground-coat frit........ ~~~ eee 580 599 535 456 286 
Pigments__.________.-__ 22 --ieeee 222 209 259 185 204 
Other_____...---___ eee 606 548 684 579 689 

Total_______.--2 eee -_---- = «11, 408 1,356 1,478 1,220 1,179 

Salts and driers: Lacquers, varnishes, paints, inks, — _—_ 
pigments, enamels, glazes, feed, electroplating, 
etc. (estimate)______________ i eee 1,202 1,279 1,675 1,621 1,592 

Grand total_............---.-.----------. 10,529 10,650 13,595 14,205 18,976 

r Revised. 
1 Includes unspecified end uses. 

Table 5.—Cobalt consumed in the United States, by forms 

. . (Thousand pounds of contained cobalt) 

Form 1963 1964 1965 1966 1967 

Metal__...__________- eee e-__-___-- = «8, 146 8,265 10,872 11, 768 11,610 
Oxide_____________________________ Lee 935 958 961 768 654 
Purchased scrap_______________________________.- 246 148 87 48 120 
Salts and driers.____________________________.__ 1,202 1,279 1,675 1,621 1,592 

Total..-._______ ee _________. 10,529 ~~ 10,650 13,595 14,205 13,976 

eee
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PRICES 
Cobalt prices, which were _ stable At the beginning of the year, the GSA 

throughout 1966, were raised January 14, offered cobalt briquets, rondelles, broken 

1967 as follows: cathodes, pellets, and granules for sale 
restricted for domestic consumption at 

_ | _ «$1.65. per pound of contained cobalt. This 
_ price was revised effective February 6, 

Old New - 1967, to $1.70 per pound of contained 
price price on . 

Form per per cobalt in metal of 99.50 percent purity, 

| pound = pound ranging downward $0.01 for each 0.5 

oo percent decrease in the percentage of 
Metal granules, 500 pound lots. $1.65 $1.85 m7 
Powder, 300 mesh, 100 pound cobalt content. . 

lots...___-__-------------- 2.01  — 2.39 Throughout the remainder of the year 
Briquets, 10-ton lots_..-._..__--- 1.83 2.03 i i We - 
Fines, 95-96 percent content_-._. 1.65 2.25 commercial and GSA prices were un 
ee changed. 

: FOREIGN TRADE - 
Exports of unwrought cobalt, metal, less in value than in 1966. Trade with the 

alloys, waste, and scrap totaled 1,355,395 United Kingdom in 1967 was significantly 

pounds valued at $1,509,383, half again less than normal, judged by past records. 

as much in weight and double the value Variations in trade with other countries 

of the 1966 exports of these items. Ex- were not particularly unusual in view of 

ports of wrought cobalt metal and alloys the nature of the market fluctuations in 

totaled 143,132 pounds valued at $857,- scrap metal. | 
847, slightly more in weight but 8 percent | 

Table 6.—U.S. imports for consumption of cobalt metal and oxide, by countries 

| | | (Thousand pounds) oo 
nn 

| Metal - Oxide 
Country (gross weight) — 

| 1966 1967  —«- 1966 1967 
a 

Australia___.......-------------------------- -----+-- 60 __-_---..-.  ----------- 
Belgium-Luxembourg_------------------------ 4,263 1,826 1,233 1,028 

Canada_______-____.------------------------ 879 7183 46 16 

Congo (Kinshasa) _.__..---------------------- 9,710 8,186 ___-------. ----------- 

France______..__._-------------------------- 905 889 __--.-_.-.-  ----------- 

Germany, West_..__------------------------- 684 188 .___-__----) ----------- 

Italy_._......___---------------------------- 18 _--- eee eee Lee eee eee ee e+e 

Japan_________--_--------------------------- 5 3 QQ) .---------- 

Netherlands_______--.----------------------- 58 27) __.--------) ---- +--+ 

Norway ..____-__----------------------------- 1,159 605 __-_------- ----------- 

Switzgerland___________________------- eee eee ene eee ee eee eee ----------- (4) 

United Kingdom_-______.....----------------- 190 879 _____.----. ----------- 

Total_____..____---------------------- 17,871 7,946 1,279 1,044 

a 

1 Less than 1 unit. 

Table 7.—U.S. imports for consumption of cobalt, by classes 

(Thousand pounds and thousand dollars) 

a 

Metal Oxide Salts and Total 
compounds 

Year —. OO 
Gross Gross Gross Gross Cobalt 
weight Value weight Value weight Value weight content 

(estimated) 

a 

1965__.........-. 14,846 $23 , 132 947 $1,011 186 $179 15,979 15,408 

1966___._.___---- 17,871 27,734 1,279 1,411 150 81 19,300 18 , 823 

1967___._....---. 7,946 14,420 1,044 1,670 167 200 9,157 8,215 

a
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a WORLD REVIEW oo 

| The supply of ‘cobalt available on in all industrialized countries. Demand : 
world markets was uncertain in the first declined throughout the world following 

quarter of 1967 as mines in the Republic the pattern of industrial activity. 
of the Congo (Kinshasa), which in recent ; . a, 

years produced more than 50 percent of Exploration crews were active in cobalt 
the total, were taken over by the Govern- bearing deposits in North America, 
ment. Nevertheless, the surplus of supply Africa, and Asia but reportedly did not 
over demand prevalent in 1966 continued discover any new ore deposits. 

Table 8.—World production of cobalt by countries ! | | | 

| (Short tons of contained cobalt) . | 
. - 

: . = : 

Country! - 1968 1964 1965 ~ 1966 1967 P 

eee 
Australia (content of zinc concentrate) __ r96 QQ r 100 r 107 © 100 
Canada 2_____.__-2 ee 1,512 1,592 1,824 ‘™1,756 1,652 . 
Congo (Kinshasa)___.___._._-____. = 8,131. 8,461 9,246 12,458 ~ 10,709 
Cuba (recoverable from sulfide)e_-______ - 520 770 880 r1,010 — e 1,000 . 
Finland 3____-______--2 ef. 2 eee. «2,176 1,856 1,646 -€ 1,500 €1,350 | 
Morocco (content of concentrate). ____- 1,511 1,850 2,019 2,198 e 2,130 
U-S.S.R.e_-. eee 1,300 1,300 1,400 1,400 1,500 
Zambia (cathode metal and other prod- : 

ucts) -._---.---------- 2 eee 778 1,571 1,702 ~ 1,670 _ 1,604 

Total 4_--2- ee ee_. = 16,024 tT 17,482 r18,817 +*22,094 20 , 045 

e Estimate. » Preliminary. r Revised. . . . . 
1 Cobalt was produced in Bulgaria, East Germany, Poland, and Uganda but production data are not avail- 

able. U.S. figure is withheld to avoid disclosing individual company confidential data. Estimates for these 
countries are not in the world total. Gs a Cs 

2 Cobalt in all forms. Excludes the cobalt content of nickel-oxide sinter shipped to the United’ Kingdom 
by Anternational Nickel, but includes the cobalt content of Falconbridge shipments of nickel-copper matte 
to Norway. ‘ 

3 Content of pyrites. : 
4 Total is of listed figures. only, no undisclosed data included. 

Australia.—The method of reporting All cobalt produced as a byproduct of 
Australian cobalt production was changed silver mining came from mines in the 
to include all the cobalt content of zinc Cobalt and Gowganda districts of On-— 
concentrate, whether it was recovered in  tario. It was recovered as cobalt oxide by 
Australia as oxide or exported. The fig- the Refinery Division of Kam-Kotia 
ures for Australia in table 8 for 1963-66 Mines Ltd. | 
were revised because of this change. 

Congo (Kinshasa).—Cobalt production 
{ —_— * . . Canada.—Cobalt was produced as a in the Congo (Kinshasa) was interrupted 

byproduct in Canadian nickel and silver | . . for about 2 months when the Government mines. Qutput in 1967 was adversely . 
. took over all assets and concessions of affected by the labor shortage in the . ‘nigre du Haut-K he & 

nickel mines but benefited from increased Union Minieére u taut-Satanga the frst 
activity in the silver mines. Total output of the year. Union Miniére asserted its 
however, was 344,000 pounds less than right to ownership of all materials al- 

the record produced in 1965 and 208,- ready produced or to be produced in the 
000 pounds less than produced in 1966. future from its mines and plants. The 

The International Nickel Company of action effectively stopped sale of all cobalt 
panada ee Fa conbridge Neel wanes and other metals produced by Union 

td. an ermtt Gordon Mines itd.  Miniére from the Congo. The dispute was 
produced cobalt at their nickel mining . 

. . os settled by a technical agreement whereby operations in the Sudbury district of . , . 
Ontario. Falconbridge cobalt was re- Société Genérale des Minerais de Belgique 
covered in its refinery at Kristiansand,. Was given the nght to manage the Union 
Norway. That of the other two companies Miniére properties and market the metals 
was recovered in Canadian refineries. produced therefrom.
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Société Genérale had marketed Union portation problems through neighboring 
Miniére produced metals in the past. It Rhodesia. By the end of 1967, alternative 
retained most of Union Miniéres’ 1,600- transportation routes. other than through 

man technical staff to operate the mines Rhodesia had been -developed. However, 
and refineries. Within a short time the a shortage of fuel for the smelters and 
Congo’s cobalt operations were normal _ refineries, which was. caused by the trans- 

| and continued so throughout the re- portation shortage, had not been over- 
mainder of the year. come by the end of the year. Rhokana 

Prompt settlement of the Congo dis- Corporation Ltd., the only producer of 
pute apparently was brought about by _ refined cobalt, produced more in its 1966— 
the importance of copper sales income 6/7 fiscal year than in 1965-66, as its 

to that nation’s economy. The Govern- cobalt operations were not affected by the 
ment faced bankruptcy with continued fuel shortage. 

suspension. On the other hand, the Roan Selection Trust Ltd., Chibuluma 
Congo's cobalt is more important to the Mine, produced cobalt-copper concen- | 

industrial nations of the world than is trate but stockpiled most of it for later 
its copper. The world could ill afford to processing. : 
lose half of its cobalt supply, but loss of The Luanshya Division of Roan Selec- 

less than 10 percent of its copper al- tion Trust continued detailed exploration 
though from one of the major producing Ce ve . P 

. .. of the Baluba deposit, which has a re- 

countries, is not as critical. ported reserve of 102 million tons con-_ 
Zambia.—Cobalt was produced in taining 0.16 percent: cobalt. If the politi- 

Zambia as a byproduct of copper mining cal and labor elements in Zambia stabi- 

operations. The copper mines were ad- lize, Baluba apparently could become a 

versely affected by labor unrest and trans- significant source of cobalt. 

| | TECHNOLOGY | 
Researchers in 1967 continued the slow to company reports to stockholders, but 

evolution of reliable data on the physi- there were no significant new elements 
cal and chemical characteristics of cobalt. announced. : 
This work has been overshadowed since Metallurgists of Sherritt Gordon Mines. 

World War II by the more glamorous re- Ltd. described that firms process for re- 
search in cobalt alloys, magnets, cemented covering cobalt from nickeliferous sulfide 
carbides, and cobalt-bearing steels. How-  ores.* Sherritt uses a chemical process to 
ever, it was equally significant and pro- separate nickel and cobalt based on the 
vided the basis for much of the advance’ greater stability of cobaltic pentammine | 
in alloys in the last 20 years. A study of complex over that of nickel ammine 
the kinetics of oxidation of ultra-high- forms in an acidic medium. The cobaltic | 
purity cobalt at high temperatures pub- complex is reduced to ammine which is 
lished in 1967 was typical of the basic reduced to cobalt with hydrogen by a 
work.” process of nucleation, densification, and 

Studies of use of cobalt in high- then leaching controlled by temperature | 
strength steel alloys, in binary and ter- and pressure. Sherritt metallurgists re- 
nary alloys, in cemented carbides, and ported reduction time of 117 hours. 
in permanent magnets in 1967 were at Bureau of Mines metallurgists studied 
the same high intensity of the last decade. the action of cobalt in steel. A report on 
Cobalt-rare-earth alloys for use in mag- their work will be published in 1968. 
nets, and cobalt-columbium alloys for use 
at high temperature showed promise of —=———— 

commercial application on the basis of 18005 J. A J. JR Mra snd BH 
laboratory investigations. ; at Selected Oxygen Pressures Over the Tem- 

Development research to design better PO ate men a67 op to 1280" C. Cobalt, No. 
ways to recover cobalt from the nickelif- 3 Stauffer, R., and S. Lindsay. Cobaltic 
erous laterite deposits was in progress in Ammine Process. Trans. C.1.M. Conf. of 

. . . . Metallurgists, Toronto, Canada, v. 70, 1967, 
several industrial laboratories according pp 161-166.





Coke and Coal Chemical 

By Joseph A. DeCarlo * and Barbara D. Watson’ 

- Production of coke totaled 64.6 mil- rise slowly in the third quarter and in 
lion short tons in 1967, a decrease of 4 December was the highest in 14 months. 
percent from 1966. Both oven- and “Furnace” oven-coke plants supplied 89 
beehive-coke plants shared in the re- percent of the total coke output, “mer- 
duced output, although beehive produc- chant” oven-coke plants 10 percent, and 
tion dropped 44 percent as compared beehive plants about 1 percent. 
with less than 4 percent for oven-coke Production of coke exceeded demand 
plants. The: production decline started in during most of 1967, with stocks of 
the second quarter of the year as cumula- oven coke at producing plants increasing 
tive production through the first quarter steadily each month and reaching an 
was actually higher than it was for the alltime peak of more than 5.5 milion — 
comparable period of 1966. In the tons on November 30, 1967, before de- 
second quarter, however, operating lining slightly in December. The 
rates of oven plants, the major source quantity of oven and beehive coke on 
of coke, began to decline, and by July hand at the end of the year was equiva- 
were well below those of the previous lent to 30 days’ production at the Decem- 
year. Oven-plant production began to ber rate of operation. 

Table 1.—Salient coke statistics ! : 

1957-59 1965 1966 196T 
(average) 

United States 7 | | | 
Production: 

Oven coke.._..___._.__.__thousand short tons- _ 60 , 552 65,198 65, 959 63,775 
Beehive coke_...__-.-------------------do-_-. 1,254 1,657 1,442 806 

Total_.........--.------------------do-.-. 61,806 66,854. «67,402 «G4, 580 
Imports___.....__.._.----------_-.-.------do.__- 121 90. 96 92 
Exports._._.___._.----.-------------------d0._-- 558 | 834 1,102 710 
Producers’ stocks, Dec. 31______._.-_--.-----do___-_ 2 4,682 - 2,703 3,079 5,468 . 
Consumption, apparent______-..-_-.-.------do-___- 60, 586 65 ,379 66,019 61,572 

Value of coal-chemical materials used or sold ° 
thousands.. $330,902 $311,407 $309,143 $292,579 

Value of coke and breeze produced___..._....do_.-. 1,148,590 1,153,730 1,193,533 1,152,251 

Total value of all products.._._.__..._.----do___. 1,474,492 1,465,137 1,502,676 1,444,830 
World production: 

Hard coke_____.....-._-.-----thousand short tons_- 287,855 *3841,799 * 341,166 316,270 
Gashouse and low-temperature coke.-.--.----do---. 51,130 r 38,413 ¥ 36,382 320,489 

a 

r Revised. 
1 Data may not add exactly to totals shown due to independent rounding. 

The disposal patterns of coke and bulk of the shipments, or 92 percent. 
breeze closely paralleled those of the Foundries were the next largest single- 
preceding year. Although all consumer purpose users, receiving 5 percent. Coke 
groups used less coke, it was distributed used in miscellaneous industrial applica- 
in roughly the same proportions. Blast- i Supervisory chemical engineer. 
furnace plants continued to receive the 2 Commodity research assistant. 
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tions, classified as “other industrial.’ com- ber of producers processing crude tar, 
prised nearly 3 percent of the market. An and about the some percentage of tar 

| insignificant ‘quantity of coke was used was processed in 1967 as in 1966. With 
for residential and commercial heating, crude light oil, however, the greatest pro- — 
and the remainder was exported. portion of the output on record was sold 

| Breeze production declined less than for processing outside the producing 
0.1 percent, due to the slightly higher plants. This marked change in the proc- 
yield reported by oven-coke producers. essing or refining of crude light oil 
Unsuitable for most metallurgical ap- started in the early 1960’s, when a few 
plications because of its small size and  of- the producing companies started to 
high ash content, the bulk of this mate- sell their output because their processing | 
rial is used by producers for sintering equipment was not able to produce the 
iron ore and for raising steam. However, high-purity products required by some of 
nearly one-third of the 1967 output was the large markets. = | | 

| sold for use mainly as a reductant in Price quotations on oven and _ beehive 
electric furnaces that smelt phosphate foundry coke published in various trade 
rock to produce elemental phosphorus. journals showed no changes in 1967. The | 
The increased demand for breeze influ- average values or realization on com- 
enced prices, and average value, f.o.b. mercial sales of oven and beehive coke | 
plant, of breeze sold in 1967 was 16 per- reported to the Bureau of Mines showed 

_ cent higher than in 1966. minor changes in several instances. Prices 
Coal costs to coke producers increased on oven coke sold to foundries (foundry | 

3 percent over those of 1966 with costs coke) and other industrial plants in | 
to oven-coke producers rising 2.5 percent creased $0.65 and $0.26 per ton, re- 

| and to beehive-coke makers 8.7 percent. spectively, f.o.b. plant, whereas prices 
| The delivered costs of bituminous cok- received on oven coke sold to blast- 

| ing coals vary among plants largely be- furnace plants and for residential heating 
cause of the transportation charges and were lower. Beehive producers received 
ranged from $5.53 per ton to $12.39. slightly higher prices on sales to blast- 
In some cases the freight rate exceeded furnace plants, but lower prices on sales | 
the f.o.b. mine costs in plants located to all other consumers. Prices on coal- 
long distances from their coal supply. chemical materials changed only slightly 

_ Production of coal chemicals normally — during the year. Ammonium = sulfate 
parallels oven-coke output, and this was dropped $1 per ton in the first half of the | 
true of all the primary coal chemicals. year, but naphthalene prices increased 
The output of crude tar, ammonia, and about 25 percent. Prices on the principal | 
gas dropped 3 percent each, and crude light-oil derivatives-benzene, toluene, and 
light oil dropped 4 percent. Yields of xylene- did no change. 
the basic chemical raw materials showed The total value of coal carbonized in 
only minor changes from 1966 with yields 1967 decreased 2 percent from the 1966 
of ammonia, gas, and light oil declining total and amounted to $925 million. The 
slightly and tar remaining virtually the value of all coke-oven products used and 
same. Processing of crude tar and crude sold amounted to $1,445 million, or 56 
light oil for the production of various percent more than the value of the coal. 
tar and light-oil products is an integral The value of coke and breeze represented 
part of coke-oven operations at many 80 percent of the value of all coke-oven 
plants. There was no change in the num- products. 

OVEN AND BEEHIVE COKE AND BREEZE 

DOMESTIC PRODUCTION vacations. Only 166,000 tons of coke per 

Fluctuations in industrial activity were day were Produced o July, less than | n 
reflected generally in the pattern of coke 77% ™ont smee April 1964. Production 
output. The slight rally at the beginning P ulled out of its slump in the . last 6 of the year tapered steadily into the low ™onths and finished the year with the 
in July, a traditionally slow period, in year’s highest average daily output in 
the bituminous coal and coke industries December. December’s daily average of 
when personnel normally take their 185,000 tons per day, however, was still
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not quite up to the yearly average of bama, West Virginia, and Michigan 
1966, lacking just 300 tons per day. followed Pennsylvania in output in the 

Table 3 summarizes monthly and order named. The combined production 
average daily _production of oven and of these 5 States and Pennsylvania ex- 
beehive coke in 1967 and shows com- ceeded 47 million tons and was 73 per- 
parable data for the 2 preceding years. cent of the total. Increases in production 
“Merchant and Furnace Plants.—The were recorded in Alabama, whose out- 

c — me oe . put rose 1 percent, and in Kentucky and | 
terms “merchant” and “furnace” in this 4; . h of which gai 

| 1 ly t “coke pl issouri, each of which gained over 10 
report apply only to oven-coke plants. ercent. All other States shared in the 
Furnace plants are owned by, or are al decline i Statisti 
financially affiliated with. i d 1 gener. . ecline in output. Statistics on 

ly with, 1ron and stee ° . ; production of oven and beehive coke, by 
companies that produce coke mainly for  cjates. are shown in table 8 
use in their own blast furnaces. Mer- ee | | 
chant plants include those that manu- Screenings or Breeze.—One phase of 
facture metallurgical, industrial, and res- coke-oven operations that is practiced by 
idential-heating grades of coke for sale all oven-coke and some beehive-coke pro- 

| on the open market 3 those associated ducers is the screening of run-of-oven 
with chemical companies or gas utilities; coke. In this process, the smaller sizes of 
and those affiliated with local iron works coke, called screenings or breeze, usually 7 

that consume only a small part of their are separated from the _ industrial-size 
output in affiliated blast furnaces. Both coke by passing them through a 14-inch, 

merchant and furnace plants shared in or sometimes'a 54-inch, screen. There is, 
the reduced output primarily because of however, no. established ‘screen size and | 
lessened demands from all markets. — sizes vary with local conditions. 

Oven-coke output supplied __ by merchant In the past, breeze, which is unsuitable 
plants continued to decline in 1967, for most metallurgical applications, was 
their share of the output amounting to used chiefly by producers for steam rais- 

less than 10 percent. ing. In recent years, however, new uses 
Tables 6. and 7 show production of have been developed for breeze, and 

, oven "coke by merchant and furnace currently only about 15 percent: of the 
plants in 1967. : production is used for boiler fuel. Pro- 

By States——Coke was produced in 21 au an cone e b vt mor, me bur of 

States from coast to coast in 1967, with € breeze output, but more than tarec- 
. fifths of the breeze now consumed by 

93 percent manufactured in 15 States oduci mpanies 3 d for sinter- 

east of the Mississippi River. This was Producing companies 1s used for sintel | 
os ing iron ore. : 

the same number of States producing in "A : 1 f th 

1966. Since the nationwide pattern of pproximately 1 percent of the . : pattern o . 
supply has not changed to any marked breeze produced in 1967 was sold on the 

d Pply as. 8 Y . commercial market. Data on the exact 
egree in the past decade, the relative : a 

| . : . he end uses were not available, but most 
proportions supplied by the individual : 
S ; . . of the shipments probably went to plants 
tates have remained relatively static. : that manufactured elemental phosphorus. 

The bulk of coke output in 1967, as A . . . pproximately 1.5 tons of coke breeze 
-always, was centered in the highly . : 

° a . . is required to produce 1 ton of elemental 
industrialized States which use coke as . ~ . 
bl . . phosphorus, and on this basis, it 1s esti- 

ast-furnace fuel for ironmaking. d th . ly 875.000 
Pp 1 . ti d t b th mated that approximately ; tons 
ennsylvania continue o be e . . 

, 1 . of coke breeze was charged in electric 
argest producer, with oven- and 

beehi es furnaces to smelt phosphate rock. Breeze 
ive-coke output comprising nearly : 

30 ‘ was sold also for mineral-wool manu- 
percent of the U.S. total. As in most . . 

: facture and for several other industrial 
other States, oven-coke production de- licat} A ‘al £ 4.40 

creased slightly in Pennsylvania in 1967, 2PPiications. “an average yie d of 4. 

but the State’s relative contribution to Percent per ton of coal was attained by 
total output was virtually the same as oven-coke plants- The highest yield, 7.11 

in 1966. Still the leader in beehive pro- percent, was reported for Alabama, and 

duction, the 42-percent portion supplied the lowest, 2.94 percent, for Pennsyl- 

by Pennsylvania in 1966 was virtually the vania. Most beehive plants do not re- 

same as in 1967. Indiana, Ohio, Ala- cover breeze, but the average yield for
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the plants that did report production Data on total coke consumption are 
was 7.01 percent. shown in table 11; data on coke rates 

Table 9 shows the production and _ are shown in table 12. | | 
disposal of breeze in 1967, by State, and Tables 13 and 14 summarize, by major 
table 10 shows the quantities of breeze end use, the disposal of oven and _ bee- | 
used by producers according to major hive coke in 1967. Furnace oven-coke 
end use and the quantities and values of plants supplied 89 percent of the 62.2 
breeze sold. a : million tons of oven and beehive coke 

7 —_ distributed. Ninety-six percent of the 
CONSUMPTION AND SALES coke distributed by furnace plants was 

og . consumed in integrated and affiliated 
willing ee a consume oP blast furnaces, an additional 1 -percent 

lowing for imports, exports, and changes remaining 3 percent ee an ee | 
. 3 ° 7 at by 

in ‘producers ctocks This 1063 the jowest chiefly to blast furnaces and other indus- | 

rnsumpton Gury nce 1969 20d wat wal “lant but with, small quan : Jf Bes : . going also to foundries and for resi- 
5 percent less than the record high of  gential heating. a - | 

The largest single factor in the ce Merchant coke plants distributed near- 

eral decline in coke consumption from ie minor. i. of cor ° nd 1367, 95 per . 7 pM cent of which was placed on the com- 
rae er decreased yd aa used = mercial market. Principal markets were 

sumer ‘group manufacture less ig iron Dlast-furnace Opemanons without coke. and: ferroallove than in the Pig a; facilities, independent gray-iron found- 

year, but the effect was compounded ‘by Oke °» nonverrous smelters »_ and’ chemical ar, : sage 
the further decline in the coke rate, Pant by merchant plants, of 1967, 
“Le e.: e . : 3 

which iste amount af cok, equi to 3 pecan way shipped Hast frac 
This can be illustrated by the fact that a>, pereen antes the Temaiting “ oer 

were ede | 19 and rerroaboys production cent was sold for residential heating. 
; Weeation of Pe in ron. f » COn- Only 5 percent of the total coke distri- 
fe ee d by the Am ica r «and St - buted by merchant plants was retained 

po by the american iron anc oteel for use by the producers. Oo 
| Institute, dropped 5.8 percent, due to Less than 1.3 percent of the coke dis- 

ve l-p nut reduction a the core mn tributed in 1967 ‘came from _ beehive 
nates \ attrity bed cninl m end in co 3 plants. Seventy percent of the beehive 
burd k qj y te ad ad shipments were destined for use in blast 
UFCeNns — (co € ane iron ore) and ad- furnaces. Most of the remainder went to 

vanced operating techniques, such _ *8 other industrial plants. These were 
see veer onttbeneat ai nel bee The mainly chemical plants that used the 

. . ° coke to produce calcium carbide and ele- 
wtimate ea e ted the coke industry a mental phosphorus. Minor quantities 
eal cose of ‘blast hmneewe a ype nt were used also in foundries and for resi- 
1951 rates: the 87.6 millio re ne of” a idential heating. Coke was produced in 

. ? " n S or Pl8 or received by all States except Alaska, 
iron and ferroalloys produced in 1967 Hawaii, and Nevada and the District of 
would have required a1 net tons of Columbia in 1967. A total of 61.7 mil- | 
actual * consumed € 90-6 mimNon tons lion tons of coke was distributed domes- 

All “other consumer groups also used thea: This bites a, percent ress than the 
less coke in 1967. The most severe per- ee ed iantite y vecas by. blace fan. 

centage reduct ton occurred in the dwin- naces. However, the foundry, other-in- 
dling residential-heating market. Fuel oil . . . . 
and natural gas have virtually replaced dustrial, and residential-heating markets 
coke for this purpose, and the quantity also received smaller shipments than in 

of coke so used will probably soon be the preceding year. 
negligible. Less than 100,000 tons was Eighteen States consumed 56.9 millon 
used for residential heating in 1967. tons of blast-furnace coke. Pennsylvania,



COKE AND COAL CHEMICALS 391 

Ohio, Indiana, Illinois, Michigan, New STOCKS OF COKE AND BREEZE 

York, Maryland, Alabama, and West Coke stockpiled at producers’ plants in- 
Virginia together received 91 _percent of creased in quantity each month of 1967 
the total. Most blast-furnace installations except December. Stocks on hand at the 

are integrated with coke ovens, and close of the year exceeded those of Decem- 
blast-furnace coke generally moves only pe, 31, 1966, by 78 percent. Although 

short distances, usually by conveyor belt production lagged behind 1966 levels, con- 
or company railroad within the _Pproduc- sumption was still further curtailed, and 
ing establishment. Coke so restricted in stocks attained record levels from Sep- 
its movement accounted _for 89 percent tember through December. The principal | 
of the blast-furnace distribution. The factor in this development was the de- 
remaining 6.3 million tons, or 11 per- creased demand from blast-furnace plants. 
cent, was shipped out of the producing Of the overall 4.8-million-ton reduction. in 
State, mainly to affiliated blast furnaces consumption, 4.1 million tons, or 85 per- 

in adjoining or nearby States. cent, was accounted for by the decline in 
The chief recipients of foundry-coke blast-furnace consumption. _ 

shipments were the automotive, farm- Only 9 percent of the reserve coke 

| machinery, machine-tool, heavy-machinery, supply was retained by. merchant coke 
railroad, and electrical-equipment indus- plants. However, this quantity was equi- | 
tries. Most of these industries are con- valent to the production of 29.8 days. 

centrated in the Eas t ane Midwest. ° Although furnace plants kept much larger 
reach ae me hoved le ry ‘di © ae quantities on hand, they equaled only 31.6 

\ y. Tmust e Stipp ong istances JOY days of furnace-plant production thus ex- 

rail. In 1967, the combined consumption ceeding the relative stock at merchant 
of - Michigan, Ohio, Alabama, Pennsyl- plants by a. very small margin. Almost 
vania, Illinois, Indiana, Wisconsin, and all of the stocks at furnace plants was 

New York accounted for 7 percent of blast-furnace coke. Stocks at merchant 
the . foundry-coke shipments. Lesser plants were composed of 14 percent blast- 
quantities were sent to 37 other States. furnace coke; 34 percent foundry coke; 
Eighty-nine percent of the total foundry and 5? percen t other grades. _ ; 

coke was sold commercially. _ Beehive-coke stocks were nearly the 
Less than 3 percent of the total coke ; 

ar eae . same as in 1966 and amounted to about 
distributed was utilized for miscellaneous 1.000 tons. Stocks of coke breeze also in- 

industrial applications by, among others, creased and the 1 million tons on hand on ~~ | 
nonferrous smelters, alkali plants, and ? 

. December 31, 1967, was 10 percent more 
chemical plants that manufacture cal- : 

_ . than that of 1966. Tables 16 and 17 show 
cium carbide and elemental phosphorus. d : ; 

: . . . ata on producers’ stocks of coke. 
Leading consumers of this classification : 
of coke were, in the order named, Ohio, VALUE AND PRICE 
Pennsylvania, Idaho, Michigan, [Illinois, The average values of oven and beehive 

Indiana, 1 nnessee, ae housiana coke production, and average receipts for 
New York, Virginia, and Alabama. To-  oommercial sales, f.o.b. plant, of the dif- 
gether, these 12 States consumed more than ferent grades of coke are shown in tables 

two-thirds of the total other-industrial coke. 18 and 19. Production values were based 

The quantity of coke used for resi- upon the prevailing market value as as- 
dential heating in 1967 declined 29 per- signed by producers for the coke they con- 

cent from the 1966 level. Although 26 sumed; sales prices for the different grades 
States used coke for this purpose, the of coke sold were based upon commercial 

quantity sent to each was so small that sales, as reported by producers. . 
the total distributed was only 85,000 There was a 1-percent increase in the 

tons. Seven States consumed less than 2V©7@8°_ value assigned to all coke pro- 
500 tons each. and only 3 St N duced in 1967. The average value of | 

; y ates, New 
N York dM husetts $17.42 per ton recorded for owven-coke : 

Jersey: Sh - 0 000 to ch. Di > production in 1967 was higher than the 
used more than i: ns each. A’ls- " value per ton of oven coke in the 2 preced- 
tribution of oven and beehive coke and ing years. Beehive-coke production aver- 

breeze, by major end use and final destina- aged $15.03 per ton in value, $0.13 per 
tion, are shown in table 15. ton lower than in 1966.
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The average value per ton, f.o.b. plant, such as the Northwest, which are far re- 
of all coke sold commercially was $21:92. moved from sources of coke production. - 
Receipts for sales of oven coke. averaged Ninety-five percent of the coke imported 
$22.67 per ton, an increase of $0.45 over for consumption in 1967 originated in 
1966, and the beehive coke value increased Canada and was produced in the Province 
$0.43 per ton to $15.03. Average receipts of British Columbia. This coke is ‘used | 
per ton of oven coke sold to blast-furnace mainly in nonferrous smelters and enters 
plants and for residential heating declined the United States through the Great Falls, 

$0.04 each, but this was more than offset Mont., customs district. Four percent of 
by the increased prices brought by foundry. the imported coke came from West Ger- 
and other-industrial coke, which increased many, and the remaining 1 percent, from 
$0.65 and $0.26 per ton, respectively. The France, Mexico, and the Netherlands. | | 
overall increase in receipts for beehive coke = Table 20 shows imports of coke for 1967 

was due solely to the 10-percent rise in the and the 2 immediately preceding years, by | 
average price per ton. of coke sold to blast country and by customs district. - 
furnaces. oo | 

The large variance in price for blast- WORLD PRODUCTION —> - 
furnace and foundry oven coke was attrib- : 
uted principally to the lower yields ob- World production of metallurgical coke 
tained in producing foundry coke, and to in 1967 was estimated at 316 million tons, 
larger minimum sizes required to meet  .a decrease of 7 percent from the estimated 
foundry-coke specifications. The differences output for 1966. This decrease was attri- 
in f.o.b. prices of oven and beehive buted princpally to the smaller outputs 
foundry coke were due largely to trans- of the United States West Germany, and | | 

portation costs for coal and/or coke. Mainland China. Also, the 1967 estimate 
: _ does not include the production of 12 | 

. FOREIGN TRADE countries for which data were not avail- 

a : | able, but whose. combined outputs totaled 
U.S. exports of coke decreased 35 per- 18.5 million tons in. 1966. Oe 

cent from those of the preceding year. Europe maintained the lead in world 
Nearly all of this decrease was the result production with 61 percent of the output. 
of the more than 400,000-ton drop in Although the European output apparently . 
Canadian shipments, which were nearly decreased 8 percent, it must be noted that 
halved in 1967. Canada, nevertheless, re- data were not available for Czechoslovakia, 
mained the leading export market, ab- which has consistently produced more than 
sorbing 62 percent of the foreign con- 10 million tons annually for the past 4 
sumption of U.S. coke. In addition, nearly years. | 
38 percent was shipped to Mexico, Vene- Output of coke and breeze in the Soviet 

, zuela, Japan, and Brazil, and less than 1 Union, currently the world’s largest pro- 
percent went to various other countries. ducer, was estimated at 76 million tons, 

More than three-fourths of the coke about two-fifths of the European total and 
exports were through the Buffalo, N.Y., nearly one-fourth of the world total. This 
Detroit, Mich., and Laredo, Tex., customs was an increase of 2 percent over the 1966 
districts. Each of these ports handled well production and a record output for the 
in excess of 100,000 tons. Table 21 shows U.S.S.R. Although Soviet production ex- 
exports of coke by country and by customs ceeds that of the United States, the actual 
district for 1965, 1966, and 1967. The difference in outputs of the two countries 
quantity shown is substantially larger than was 7.5 million tons rather than 11.5 mil- 
that reported by producers and shown in lion tons as reflected in table 22, because 
table 15 because there were additional the U.S. production figure does not in- 
shipments to foreign countries by export clude 4 million tons of breeze produced in 

firms. 1967. 
The United States imported 92,000 tons The United States, with 20 percent of 

of coke in 1967. Almost twice this tonnage the world output ranked second, and West 
was produced domestically in a single day. Germany, with 12 percent, ranked third. 
This imported coke had a negligible bear- The United States had a 4-percent pro- 

ing on the general nationwide market and duction decrease, and West Germany’s out- 
was significant only in certain local areas, put was 12 percent below that of 1966.



COKE AND COAL CHEMICALS. 393 | 

_ Other leading coke-producing countries - Europe produced nearly three-fourths 
in order of output were Japan, the United of the world’s soft coke, and Asia supplied 
Kingdom, Poland, France, Mainland most of the remainder. The leading 
China, and India. Except for Japan, where European producers were East Germany 
production increased 25 percent (4.7 mil- and the United Kingdom, with a combined 

lion tons), and China, where production output equal to 49 percent of the world 
decreased 29 percent (5.9 million tons), total and 66 percent of Europe’s produc- 
output in these countries did not differ 35, The major part of East Germany’s 
essentially from that of 1966. - s 

In addition to the high-temperature © output of soft coke was principally car- 
metallurgical coke produced in conven- bonized lignite briquets. Production in the 

tional slot- and beehive-coke ovens, over United Kingdom consisted mainly of car- 
30 million tons of other coke was pro- bonized briquets or semicoke produced in 

| duced at high, medium, and low tempera- retorts from bituminous coal. Both 

tures in vertical and horizontal retorts and countries used these fuels principally for 

other types of carbonizing equipment. domestic heating. Other countries with 

Commonly refer red to as “soft,” this coke, relatively large outputs were West Ger- 

i roersanl suitable for eee ceally” for many, Japan, India, and Poland. The 

domestic heating, chemical processing, and United States produced 163,000 tons of 

the production of producer and water gas. soft coke in 1967. 
When produced as char, the material Table 23 shows production of gashouse, | 

generally was briquetted and then used for low-, and medium-temperature coke in the 

domestic fuel. | . various countries. 

| - COKING COALS | | | | 

QUANTITY AND VALUE OF | The overall average values of the coals 

COAL CARBONIZED carbonized at both oven- and beehive-coke 
. | plants were somewhat higher than in 1966. 

The carbonization of bituminous coal for The $0.24-per-ton increase in coal costs to 

coke production is. currently the second oven-coke plants was the result of higher 

largest end use of this fuel. Only the elec- prices paid by virtually all States for their 

tric utilities, whose annual consumption of | coking coals. The cost of coal to beehive- | 

bituminous coal generally absorbs about coke plants rose $0.48 per ton, largely be- 

half of the production, ranks higher in cause of the $0.86-per-ton increase in the. 

usage. In 1967 coke producers charged 92 average value of coals carbonized in 

million tons of bituminous coal, one-sixth Pennsylvania. 

of the total bituminous coal produced, into An overall average of 1.43 tons of coal, 

coke ovens. An additional 528,000 tons of valued at $14.37, was required for each 

anthracite was blended with bituminous ton of oven coke produced in 1967. Bee- 

coal at oven-coke plants and carbonized, hive ovens required an average of 1.66 tons 

chiefly to produce foundry coke. of coal per ton of coke production, but 

The average value per ton for all coals coal costs averaged only $10.18 per ton of 

carbonized at oven-coke plants was $10.02 coke because of the lower value of the coal 

compared with an average value of $5.98 delivered to beehive ovens. 

per ton for the coal carbonized at beehive Tables 24-28 present data on the coals 

ovens. The difference in value was attri- carbonized at oven and beehive plants. 

buted mainly to transportation charges for 
coal shipped to oven plants, as virtually all PREPARATION 

beehive plants are located at the mines Washed and Unwashed.—The cleaning 

where they obtain their coal. In some in- of coals prior to carbonization has become 

stances, transportation charges exceed the an almost universal practice. It is done to 

value of the coal at the mine, and this lower the ash and sulfur contents of the 

partially accounts for the high values of coals carbonized, thus ensuring a higher 

coals used at plants in the Western States, quality coke. Wet processes usually are 

most of which receive shipments of low- employed; hence, the term “washed” coal 

| volatile coals from the East. is used, as opposed to “unwashed” coal.
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Ninety-six percent of the coal charged ter in a mix to the desired content, while | 
into slot ovens and 94 percent of that car- anthracite and coal-tar pitch are used to | 
Ponized a ppemnive ovens in ne! was impart special properties to the resulting 
washed. Although less coal was carbonize coke. 
at oven-coke plants than in 1966, approxi- Some coals are unsuitable for the pro- 
mately the same percentage of the total duction of coke because they contain ex- 
was cleaned because oven-coke plants ob- cessive amounts of sulfur. These coals still 
tained their coal requirements from the may be utilized to some extent if they are | 
same sources. Beehive plants carbonized blended with low-sulfur coals. This is per- 
less coal also, and likewise consumed  missible if the low-sulfur coals compensate 
virtually the same percentage of cleaned for the excess in the high-sulfur coals, 
coal as in 1966. — maintaining the total sulfur at a level no 
ge Production of increased quantifies igner than pormany jue a the pro- 

of coal by modern mining methods has uction of coke of high quality. . 
| resulted in the cleaning of larger per- The relative quantities of high-, med- | 

centages of the coal shipped to coke plants ium-, and low-volatile coals blended by 
and, in 1967, 96.2 percent of all coals car- coke producers are fairly constant, with — 
bonized was washed. The bulk of the un- - little variation from year to year at in- 

a washed coals, which were produced mainly _ dividual plants. From plant to plant, how- 
in Pennsylvania and West Virginia, had ever, a wide range of blends is employed. 
low ash and sulfur contents and did not In 1967, high-volatile coals were car- 
require Cleaning. Detailed data on the use _bonized most extensively in West Virginia 
of washed and unwashed coals in the and the Far West, while Minnesota and 
various States are shown in table 29; Wisconsin used fairly large percentages of 

, trends in the use of washed and unwashed _low-volatile coals. The largest proportions 
coals are presented in table 30. of low-volatile coals were used at merchant 

. . . lants to improve the strength of the 
Blending.—The production of high- foundry coke which makes up the bulk of 

quality coke requires the use of coal with  ineir output. Table 31 shows the average | 
certain special characteristics. Since all of volatile-matter content of the coals car- 
the desired Properties are not inherent in bonized at oven-coke plants, and table 32 
an individual coal, it becomes necessary to shows the volatile-matter content of the 
blend coals, exploiting the most favorable coals received by oven-coke plants in the traits of each in a carefully balanced mix- various States. | 
ture. Thus, coals are selected and com- 
bined in order to improve the chemical and | SOURCES | 
physical properties of the coke, control the oo 
pressure developed in slot ovens during Although 22 States produced bituminous 
carbonization, regulate the yield of prod- coal (excluding lignite) in 1965, only 10 
ucts, and broaden the use of inferior coals. shipped coal to coke plants. Of this 
The usual procedure followed is to blend number, five States (Alabama, Kentucky, 
relatively small proportions of low-volatile | Pennsylvania, Virginia, and West Virginia) 
coal with high-volatile coal. The exclusive supplied 92 percent of the total. The re- 
use of high-volatile coals would result in nainder was supplied by Colorado, Tilinols, 
a weaker coke and lower yields. The addi- ew Mexico, ahoma, and Utah. 
tion of low-volatile coals improves the Of the coals received by oven-coke 
yield and the physical structure of the plants, 37 percent was produced in West 
coke. However, restrictions on the propor- Virginia and 31 percent in P ennsylvania. 
tions of low-volatile coals used are neces- pest Virginia shipments ‘Da, pemetpa ly 
sary because they are highly expanding ow-volatile coals trom McDowe ounty, 

and, if used alone or in large proportions and high-volatile coals from Logan, 
in the coal mix, would damage the oven Marion, and Fayette Counties. P ennsyl- 
walls when coke was discharged from the vania shipments were principally high- 
ovens. Some plants add medium-volatile volatile coals from Washington, Greene, 

coals or other materials, such as anthracite and Allegheny Counties, and low-volatile 
or coal-tar pitch, to their high- and low- coals from Cambria County. 

volatile coals. The addition of medium- Illinois supplied more than 1.5 million 
volatile coals can regulate the volatile mat- _ tons of high-volatile coal to coke plants in
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: Illinois and Indiana. This coal was blended _liated sources. Table 35 shows the quan- 
with larger proportions of high-rank East- tities and percentages of captive coal 
ern coals that were shipped principally received by oven-coke plants for 1967 and 
from Kentucky, Virginia, and West several prior years. 
Virginia. | 

Most of the coals carbonized in Cali- STOCKS 
fornia, Colorado, and. Utah were produced | 
in the latter two Western States. In most Producer’s month-end stocks of bitumin- 
instances, plants in the Western States also ous coal at oven-coke plants rose steadily 
received shipments of West Virginia low- from January through June, then dropped 
volatile coals that were used for blending. abruptly in July, when a lull is to be ex- 
Tables 33 and 34 show the origin of the pected because of the curtailed production 
coals received by oven-coke plants in 1967. at most bituminous-coal mines. Thereafter, 

. | . stocks again maintained a steady ascent, 
Cc aptive Coal.—The coke industry re- and on December 31, 1967, were 19 per- Fos more than 60 ee li of its coal cent higher than at the end of 1966. The 

ee Company owned or ama ted mines. quantity retained by merchant plants was 
This 1s known as _ Captive coal and sufficient for an 86-day supply at the De- 
ordinarily does not move in commercial cember rate of production; furnace plants channels but is mined _as needed by the retained a 57-day supply. 

coe roducing companies. Stocks of anthracite amounted to 157,- ost of the captive mines are owned - by iron- and steel-producing companies. 000 tons at the end of 1967, an increase | 
In 1967, 61.9 percent of the total coal Of 16 over those of 1966. 
received by furnace plants was captive. Tables 36 and 37 show month-end stocks 
Merchant plants received 36.4 percent of of bituminous coal and anthracite at oven 
their coal from company owned or affi-  coke-plants. 

| COAL CHEMICALS 

The term “coal chemicals” refers to the equipment, but approximately 315 pounds 
chemical materials recovered from the of coke-oven gas, 90 pounds of tar, 20 
volatile matter released during carboniza- pounds of light oil, and 5 pounds of am- 
tion. Normally, three basic materialk— monia are recovered for each ton of coal 
ammonia, tar, and light oil—are recovered carbonized. In standard units of measure 
at oven-coke plants through a series of these quantities amount to about 10,500 | 
complex condensation and absorption proc- cubic feet of coke-oven gas, 10 gallons of 
esses. The remaining material, which is tar, and 3 gallons of light oil. Ammonia is 
rich in hydrogen and methane, is called recovered as ammonium sulfate at most 
coke-oven gas- Except for ammonia, which operations, and the yield per ton of coal 
is recovered as an aqueous solution or con- _is approximately 20 pounds. Data on pro- 
verted to a salt and sold as produced, the duction and sales of basic chemical mate- 
basic materials are in most instances fur- rials and derivatives at oven-coke plants 
ther processed to yield a number of pri- in 1967 are shown in table 38. 
mary organic chemicals or chemical mix- Table 39 shows the heating value and 
tures of which the most important are coal equivalent of products other than coke 
benzene, toluene, xylene, solvent naphtha, produced at oven-coke plants. Although 
crude chemical oil, creosote oil, pitch, and _ the quantities vary from year to year, most 
pyridine. Although most oven-coke plants of the changes were due to differences in 
in the United States are equipped to proc- =the amount of coal carbonized, rather than 
ess tar and light oil, the extent to which — fuctuations in yields. In terms of heating 
individual plants produce the various prod- value, the products, not including coke, re- ucts depends upon economic conditions . . and a number of other factors. covered in 1967 were roughly equivalent to 

Yields of the basic, as well as the pri- the heating value of about one-fourth of 
mary, chemicals vary somewhat with the the coal carbonized in slot ovens. Table 40 
kind of coals carbonized, carbonizing tem- shows average values for the chemicals 
peratures, and operating techniques and and surplus gas used and sold, compared
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with the unit values of the coke and breeze blast-furnace gas; and the remainder was 
produced, from each ton of coal carbonized. natural’ gas and producer gas. 7 
a | | | - Surplus coke-oven gas used and sold in | 

COKE-OVEN GAS = 1967 was valued at $138 million. This 3- 
Coke-oven gas is one of the primary co- percent decrease from the 1966 value .was 

products recovered in the carbonization of | due to the overall lower quantity, as the 
coal in slot ovens. After tar, ammonia, and average value per thousand cubic feet actu- 

light oil have been removed from the gas- ally increased slightly. No value is reported. 

eous streams, coke-oven gas remains as the by producers for coke-oven gas used to 
final product. Because it has a high heat coke ovens, but applying the average 
calorific value producers use most of it as value of $0.228 per thousand cubic feet 
fuel for heating coke ovens and other reported for surplus gas to the gas used | 
steel- and allied-plant furnaces. Small for underfiring, the total value of all coke- 

| quantities are also sold for distribution oven gas used and sold in 1967 would be | 
through city mains and other industrial $216 million. This value is equivalent to 
uses. So nearly one-fourth of the total value of the 

Generally, between 9,300 and 11,000 coal carbonized. - oo | 
| cubic feet of gas is produced for each ton . - ce eee bee 

of coal carbonized at high temperatures in , COKE-OVEN AMMONIA ee 
slot ovens. This equals from 14 to 16 per- Coal carbonized at high temperatures 

cent of the weight of the coals. In 1967, releases :nitrogen, which oven-coke opera- 

the yield of gas was 10,490 cubic feet per tors recover as either ammonia liquor; a — 
ton of coal, a decrease of 4 percent from weak solution of ammonia (about 7 grams 
the 1966 yield, due largely to lower per liter of solution), or as a crystallized 
yields in the far Western States and ‘solid (ammonium sulfate and diammonium 
Indiana. - . and monoammonium phosphate). This am- 

About 36 percent of the output was used monia must be removed prior to further | 

at the plants to heat coke ovens. Gas used processing of the gas because it would 
otherwise is called surplus gas and was — otherwise form corrosive salts which would 

used by producers to fire boilers, trans- damage equipment or if allowed to be re- 

ferred to steel or allied plants .to heat open- leased as a waste material would create 

hearth and other metallurgical furnaces, stream pollution problems. po 

and sold for industrial use or distributed Most of the coke-oven ammonia is re- | 

through city mains. A small part of the acted with sulfuric acid to form ammonium 

production was wasted because storage sulfate. In 1967, 48 plants used 88 per- 
facilities at most plants are limited and the cent of the total ammonia recovered to 
gas was burned in the atmosphere when produce 738,000 tons of ammonium sul- 
production exceeded demand. fate, and another 5 percent was treated 

Furnace plants consumed almost all of | with phosphoric acid to produce 41,000 

their own surplus gas, mostly in steel and tons of diammontum phosphate at three 
allied plants. Only 30 percent of the sur- plants. Ten plants recovered ammonia 
plus gas at merchant plants was used by liquor, and eight recovered no ammonia 

the producers. The rest, except for the products at all. , 

small amount wasted, was sold commer- Table 45 shows production and sales of 
cially for distribution through city mains ammonia products and yields in 1967 in 
and for industrial use. The bulk of the terms of sulfate equivalent. Compared with 
furnace-plant gas sales were to industrial 1966, the yield of ammonia declined less 
plants. Table 44 shows the quantities of | than 1 percent, but overall output dropped 
various gases used to heat ovens in each 3 percent because of the smaller quantity 
State and the total gas consumption, in of coal carbonized. 
terms of coke-oven gas equivalent. Coke- Sales of ammonium sulfate decreased 16 
oven gas was the principal fuel used for percent and, since this amounted to only 
heating slot ovens, but blast-furnace gas, a 93 percent of the production, stocks of this 
mixture of coke-oven and blast-furnace material rose 52 percent. Ammonia liquor 
gases, and natural gas were also used. Over sales were about the same as in 1966 but 
400 billion cubic feet of coke-oven gas were not equal to production, and stocks of 
equivalent was so consumed, of which 84 liquor also increased. The average value 
percent was coke-oven gas; 15 percent was per ton, f.o.b. plant, of ammonium sulfate
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increased $1.23 per ton to $26.87, and Coke-plant operators used 54 percent 
the average plant values of diammonium of the tar produced in 1967. Of this 
phosphate and ammonia liquor, decreased quantity, 69 percent was processed (re- 
$3.62 per ton and $6.32 per ton, respec- fined or “topped”), 30 percent under- 
tively. The total value of. all ammonia went no processing and was burned for 
products sold was. $23 million, equivalent fuel, and 1 percent was used for miscel- 
to 8 percent of the total value of all coal- laneous purposes, such as tarring ingots, 
chemical materials used or sold. | road materials, and tar paints. The remain- 

Although the sale of ammonia products ing 46 percent of the production was sold, 
| returned coke-oven operators $23 million principally to tar-distilling plants which 

in 1967, coke-oven ammonia represented refined it to produce many tar derivatives. / 
only about 2 percent of the estimated 12.1 Ten coke plants processed tar in 1967 
million tons of ammonia output from all of which 7 plants topped their tar. In so 
sources. More than 90 percent of the out- doing, the low-boiling distillate fraction, 
put was synthetic anhydrous ammonia, consisting mainly of tar acids, bases, and 
produced from natural gas. The remainder, naphthalenes, is separated from the crude 
except for the sulfate and liquor produced _ tar. The residue, or soft pitch, is usually 
at coke plants, was synthetic ammonium _ burned as fuel. Furnace plants-in particular 
sulfate, produced as a byproduct of the benefit from this procedure because they 
chemical industry. | can sell the distillate and retain the pitch 

- | for use as fuel in open-hearth furnaces. 
- COAL TAR AND DERIVATIVES | This reduces the amount of other fuels that 

| , _ . normaliy have to be purchased. However, 

Crude coal tar is a black, viscous miX- the relative quantities of tar topped and 
ture of complex organic compounds that burned, as well as the quantities sold, de- 
condense from the volatile matter when it pend upon a number of economic factors, 

1S cooled. Most of the tar is recovered in och as the availability and current market 
collecting mains at the ovens when the prices of tar, tar distillates, and other 
Sas 1s cooled by spraying with ammonia substitute fuels. All of the merchant-plant 

| liquor; the remainder is recovered princi- tar production was sold because these 

pally from the primary Coo lers when the plants have no use for the pitch which | 
gas undergoes further cooling. _ | makes up the bulk of the products re- 

All oven-coke plants produce tar. How- covered through topping. 
ever, yields of tar vary widely among The majority of the plants that proc- 

| plants; in 1967 they ranged from 3.62 to essed tar in. 1967 recovered only crude 
11.48 gallons per ton of coal carbonized, chemical oil and a residual tar or soft pitch. 

and averaged 8.53 gallons. Generally, from However, some of the larger piants re- 
4 to 5 percent of the weight of the coals covered a number of other tar derivatives, 
carbonized is recovered as tar. High-vola- including creosote oil, cresylic acid, cresols, 
tile coals evolve a larger percentage of tar; naphthalene, phenol, pyridine, and medium 

hence, California, Colorado, Utah, West and hard pitch. Statistics on some of these | 
Virginia, and Pennsylvania, which used products could not be shown in this report, | 
the most high-volatile coal in their blends, byt the data were transmitted to the US. ! 

had the highest tar yields. Conversely, Tariff Commission which published them, ! 
plants using higher percentages of low- along with similar data from tar distillers | 
and medium-volatile coals and anthracite, and petroleum refiners, in monthly and | 
such as those mainly producing foundry annual reports on synthetic organic 

coke, had the lowest yields. : chemicals. | 
Production of coal tar at oven-coke The total value of crude coal tar and 

. derivatives used and sold in 1967 was 
plants in 1967 decreased 3 percent from : saa | 

. $90.8 million, a decrease of 4 percent from 
1966 principally because less coal was the value of 1966, and nearly 10 percent 
carbonized. The average yield of tar, how- og the total value of the coal carbonized. 

ever, remained at 8.53 gallons per ton of | | 

coal, the same as in 1967. Table 46 shows CRUDE LIGHT OIL AND DERIVATIVES 

the quantities of tar produced, used by Light oil is a light-colored liquid, com- 
producers, sold, and in stock in the various posed of a number of aromatic hydrocar- 
States at the end of 1967. bons, that is extracted from the gas after
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tar, ammonia, and, in some instances, total derived products produced and sold 
naphthalene, have been removed. Cride in the various States are shown in table 47. 

: tar also contains a small amount of light In the older light-oil-refining facilities at 
oil, but this usually is not recovered by coke plants light oil is refined by frac-. 

: coke plants. Virtually all light oil produced tional distillation at atmospheric pres- 
7 at coke plants is recovered by an absorp- sures, but in plants built in recent years, 

tion process in which the gas is sprayed  catalytic-pressure refining is employed to | 
with a higher boiling petroleum oil as the produce benzene, toluene, xylene, and sol- : 
as stream is channeled through absorption vent naphtha. As with other coal-chemical 
towers. After recovery, light oil'is separated materials, yields vary somewhat, but ap- 
from the absorption oil by direct steam proximately 85 percent of the light oil 
distillation. Approximately 3 gallons of processed is recovered as salable products. | 
light oil, equal to 1 percent of the weight Average yields of benzene and toluene de- 
of the coal, is recovered for each ton of _ creased slightly in 1967, while the average 
coal carbonized. Yields vary, of course, xylene and solvent-naphtha yields in- 
with the kinds of coals carbonized and wit: creased. Average yields for 1967 and prior 
operating conditions, but an average of | years are shown in table 48. — | 
2.84 gallons of light oil was recovered at Table 49 shows the quantities of. the 
the plants that extracted light oil in 1967. various grades of benzene and toluene pro- 
Most plants recover light oil, but a few duced at coke plants, while table 50 shows 
plants which find it uneconomical to re- the principal light-oil derivatives produced 

: move the light oil, leave it in the gas to and sold and yields of the various products 
be burned as fuel. a by State. Roughly, 96 percent of the ben- : 

Of the 66 active oven-coke plants, 56 zene and most of the toluene was specifica- : 
recovered light oil. Yields per ton of coal tion grade. In past years large amounts of 
decreased slightly at both furnace and. motor-grade benzene were produced for 
merchant plants and total production use in gasolines to increase their antiknock 
decreased 4 percent from that of 1966 be- properties, but new  petroleum-refining 
cause a smaller amount of coal was carbon- _ techniques have virtually eliminated this 
ized. Yearend stocks increased approxi- use for benzene, and only a small quantity 
mately 700,000 gallons, but the amount on of motor-grade benzene was produced in 

hand on December 31 was equivalent to 1967. Although coke-oven light oil was the. 
only a little less than 2 weeks’ production. _ principal source of benzene until 1950 and 
Producers continued to sell an increasingly the source of virtually all toluene and . 
larger part of their output, and only 61 xylene until World War II, it now supplies 
percent of the light oil produced was re- only a small part of the total output of 
fined on the premises, or in affiliated these products. According to preliminary 
plants, compared with 68 percent in 1966. data published by the U.S. Tariff Com- 
The large increase in light-oil sales in mission, only 10 percent of the benzene, 3 
recent years is attributed principally to the percent of the toluene, and 1 percent of 
inability of some plants to produce deriva- the xylene was produced by coke-oven 
tives, particularly benzene, that meet the operators in 1967. These products now are 
more rigid specifications established for derived’ principally from petroleum, 
these products. Such plants sell light oil although a part of the production credited 
to petroleum-refining companies which to tar distillers and petroleum processors 
process it along with petroleum fractions was derived from coke-oven light oil that 
into benzene and a number of other chem- was sold by producers to petroleum proc- 
ical intermediates. Data on light oil and _ essors for refining. 

TECHNOLOGY 

Research and development work on coal ducing countries in automating certain 
carbonization throughout the world in aspects of coke-oven operations, partic- 
recent years has centered on reducing’ ularly in connection with coke and coal- 
carbonizing costs, improving coke quality, handling facilities. More attention has 
providing better working conditions, and been given to the development of equip- 
increasing oven productivity. Progress has ment to reduce atmospheric and stream 
been made in all of the major coke-pro- pollution. Much work has been done on
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developing methods or processes of produc- of the great interest in larger ovens, the 
ing metallurgical coke from noncoking 25th Ironmaking Conference sponsored by 
coals. As an indication of the worldwide the Metallurgical Society of the American 
interest in the various unconventional proc- Institute of Mining, Metallurgical and 
esses for producing metallurgical fuel, at Petroleum Engineers devoted an entire 
the International Congress on Coke held session to prepared papers and discussions : 
in Charleroi, Belgium, September 19-22, on high coke ovens.* This conference was 
1966,3 there were 10 papers from eight held December 5-9, 1966, in Philadelphia, 

- countries discussing experimental and pilot- Pa., and papers on all sessions including 
plant work that was underway on this sub- the one on high ovens are given in the 
ject in the various countries. proceedings for that year. 

Although there are some differences in One aspect of coke-plant operations on 
the approaches used in the various uncon- which there is much concern throughout 
ventional processes, they all have one _ the world is in the area of air and stream 
major objective which is to manufacture pollution. In order to obtain information 
satisfactory solid products from coals de- on what measures are being taken in the 
ficient in coking power and therefore un- various countries to reduce air pollution 
suitable for the production of metallurgical from coke plants, the Coal Committee of 
fuel. Such processes, therefore, are attrac- the Economic Commission for Europe 

tive to countries lacking adequate supplies (ECE) appointed an ad hoc group of 
of coking coals, and research and develop- experts on coking in 1965 to obtain the 
ment work can be expected to be con- above information. A compilation of the 
tinued in these countries. All of the re- data submitted was made by this group 
search efforts on coal carbonization, how- and the results summarized in a _ report 
ever, have not been devoted to uncon- issued early in 1968 by the United Na- 
ventional processes, as there have been  tions.® This study covered only air pollu- 
some significant accomplishments in the tion caused by coke-oven operations. Air 
construction and operation of conventional pollution resulting from the operation of 

- coke ovens. Probably the most outstand- the chemical departments of coke plants is | 
ing development of the past several years being considered for the next study. 
has been the construction of high-capacity Bureau of Mines research during 1967 
or large coke ovens. In the United States was devoted principally to fundamental 
the construction and operation of five high studies on both high-temperature (1,800° 
or tall ovens (18 feet 9 inches) at an  F) and low-temperature carbonization of 
eastern coke plant in 1966 was followed coals and lignite, including process devel- 
by the beginning of construction of a opment and the identification and classifi- 
number of full-size batteries of high or tall cation of chemicals in low-temperature tar, 
ovens ranging from 45 to 78 in number. and a variety of other investigations involv- 
These ovens range in height from about ing the use of coals and coke for the pro- 
16.5 feet to 19 feet and on the average duction of coke. A brief summary of the 
have about 60 percent greater volume than work is contained in the review of Bureau . 
the usual 13-foot high ovens. More im- of Mines and program for 1967 which also 
portant, however, is that the new high cites references to the individual studies 
ovens are capable of increasing coal and reports.® | 
throughput about 75 percent because of §=——______ 
faster coking rates that are easily attain- 8Coke in Iron and Steel Industry. First 

able. This substantial increase in volume in Technical Session, eee eae one 1 hay 
coking rate is due to improved refractories 966, pp. 42-153. 
that permit higher oven temperatures. In » SIME. Ironmaking Proceedings, V. 25, 1967, 
addition to the improvement in coke-oven PPS Economic Commission for Europe, Coal 

refractories, the new ovens have incor- Committee. scat ron bye ECn / Chaves, 
porated better heating designs for uniform 1968, 65 pp. 

heating from bottom to top, and many ,) Spence John D- Review of Demat 
other new operating techniques. Because g3g5, 1968, pp. 59-65.



400 | MINERALS YEARBOOK, 1967 | 

Table 2.—Statistical summary of the coke industry in the United States in 1967 1 

- . : Slot ovens Beehive ovens Total | 
eee 

Coke produced: . oS ~ oo 
. At merchant plants: | , 

Thousand short tons.._____.2 22-2 ee 6,220 (2). (2) 
a Value (thousands) -_______._.22-22--_-__- eee $147,931 (2) _ (2) 

_ At furnace plants:? oe : 
Thousand short tons_.____._._____-_-_________ 2. 57,555 - (2) (2) 
Value (thousands) ________.._-__-_----_ ee ee. $963 ,131 (2) - (2) ‘ 

Total: ; fo . 
- Thousand short tons____....-..__.--___._____. 63,775 806 — 64,580 

Value (thousands) -____...__-_._-.-.---_.___-_ $1,111,062 $12,111 $1,123,173 . 
_ Breeze produced: , So | 

Thousand short tons_______.__.-___-__._______________e. 4,025 21 4,046 
Value (thousands) ._______..2- 22-2 eee -$29 ,034 $44 $29 , 079 

Coal carbonized: o . Se 
Bituminous: . 

Thousand short tons__.________-_-__-_____ ee 90,900 1,372 = .92,272 
Value (thousands) ____________-__________ . $910, 897 $8,201 $919 ,098 . 

. Average per ton__________-__________._____Lo Lee $10.02 $5.98 $9.96 . 
Anthracite: ce . . 

. : Thousand short tons__.__.._-_----__---.----------.-- 528 __-__---.-- 528. 
' Value (thousands)_________--.-2 ee $5,624 _____._____ $5,624 

Average per ton_______ 2 ee $10.65 Lo 2 2 le $10.65 . 
Total: : CS , ; . 

. Thousand short tons__.___________________J__- 91,428 1,372 © 92,800 
: — Value (thousands)-______________________ 2 $916,520 $8,201 $924,722 © 

Average per ton.___..___-______2-- ee eeeeee--e —. $10.02 $5.98 | $9.96 
Average yield in percent of total coal carbonized: . 

| Coke_____-_-- 22a 69.75 | 58.72 — 69.59 
Breeze (at plants actually recovering)_._.____._.__.____.__- 4.40 © 7.01 - 4.41 | 

Coke used by producing companies: os 
' In blast furnaces: © 

Thousand short tons_____.______-_-.------2--------- 58,304 _._-.---_-- 53,304 
~ Value (thousands) _______________________ $892,205 .__._.__.___ | $892,205 

In foundries: - 7 ces 
; Thousand short tons__..._-_____-..-.--.._----_-.--- 349° ___ Lee 349 

_ Value (thousands) -_--__-____.---------- 2 ------e-2 $1,640 _-- ee $11, 640 
For other industrial uses: He 

Thousand short tons______...---_-_-_.-_-_--_-_____- 863 LL ele 363 
Value (thousands)_____________________ oe $6,857 ___________ $6,857 

Breeze used by producing companies: 
In steam plants: co 

Thousand short tons__.._._....__.-.._-_.---_-_--_--- 594 __-____---- 694 
. Value (thousands)__-_._..-.2222-2- 22 eee eee, (is 99M LLL - . $3,999 

In agglomerating plants: : - 
‘Thousand short tons_______.___-_______.___________. 1,695 LLL. 1,695 

- Walue (thousands) ____....._ 2-222 2-2 eee eee e---. $11,594 ~___e______ $11, 594 
For other industrial uses: - 

Thousand short tons_______.___________.___________- 517) Lee 517 
Value (thousands)_______..___-_-_---_ 2 -_-__ eee $3,393 -...L_____- $3 , 393 

Coke sold (commercial sales): 
To blast furnaces: 

Thousand short tons_____.__.__________________..__. 3,244 565 3,809 
Value (thousands)______________________.______ oe $52 , 856 $8 , 458 $61,314 

Average per ton______________________________ Le $16.29 $14.97 $16.10 
. To foundries: Soe 

Thousand short tons______________-_________________ 2,845 17 2,862 
Value (thousands)__________.__2_________ ee $92,176 $215 $92 ,391 

Average per ton________.____ == ee $32.40 $12.34 $32.28 
To other industrial plants: 

Thousand short tons_______________________________. 1,189 222 1,412 
Value (thousands)__.___.___________________________ $20,415 $3 , 427 $23 , 842 

Average per ton_________________________________. $17.16 $15.41 $16.89 
For residential heating: " 

Thousand short tons______.____________._._________. 85 (4) . 85 
Value (thousands)_________________________________. $1,477 (4) $1,477 

Average per ton___._____________________________. $17.35 (4) $17.35 
Breeze sold (commercial sales): 

Thousand short tons_______________._______..__________. 1,229 21 1,250 
Value (thousands)____.____._____________________ $10, 532 $44 $10,576 

Average per ton_.___________________ ee _ ee $8.57 $2.10 $8.46 

See footnotes at end of table.
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Table 2.—Statistical summary of the coke industry in the United States in. 1967!—Continued 
a ae 

en Slot ovens Beehive ovens Total 

Coal-chemical materials produced: . 
Crude tar: ae . . 

Thousand gallons___.____..-____-_ eee 780,384. ___-__-____ 780,334 
Gallons per ton of coal___________--.-_______ ee 8.58  -___. Le 8.53 

Ammonia:5 - 
_ Thousand short tons__._.....-...--.-.-.---.----..-- 834 _.-.--.-.--- 834 
Pounds per ton of coal.._-._.....--.. 2. eee 18.68 2222 Lee 18.68 

Crude light oil: . 
Thousand gallons__....._-...--------- eee 252,188 _______--_- 252,138 

G Gallons per ton of coal_.__.22-- eee 2.84 Lue elee 2.84 
as: ; 

Million cubic feet....-....-.------- eee 959,859 ___.______- 959 , 359 
Thousand cubic feet per ton of coal-..__________-__ 8: ~ 10.49 ____L_lL le 10.49 

Percent burned in coking process__............_-__.. | —85.62  ~_Leee 35.62 
Percent surplus used or sold_____...._.-_-.________- 638.17 iu ee . 638.17 

. Percent wasted..._....-.-- ~~ ee 1.21 i eee 1.21 
Value of coal-chemical materials used or sold: So 

Crude tar and derivatives: 
. . Used_...-----,----+-------------.-.-..-thousands.. $29,045) ___-- ee . $29,045 

Sold_____------- 2 ee do. $61,707 __{---.--_- $61,707 
Ammonia products ¢_________.____-._._._________.do___- $23,262 ___________ $23 , 262 

. Crude light oil and derivatives 7___................-do___- $40,286 ____._____- $40,286 
Surplus gas_____.__._.-....-------- ~~ -._--_____._-do___- $138,279 2... Le $138 ,279 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Not separately recorded. - . 
3 Plants associated with iron-blast furnaces. 7 
4 Combined with coke sold ‘‘To foundries” to avoid disclosing individual company data. — 

-§ In terms of sulfate equivalent. - Fo - oO vo 
6 Includes ammonium sulfate, ammonia liquor (NH; content), and diammonium phosphate. . 
7 Includes intermediate light oil. | ee 

. Table 3.—Summary of oven-coke operations in the United States in 1967, by States 1 

Coal ‘Yield Coke Value of coke 
Plants in carbonized of coke produced at ovens 

_ State existence (thousand from (thousand —————————————— 
Dec. 31 2. short coal short Total _ Per ton 

tons) (percent) tons) (thousands) 

Alabama_______ 2 ee 7 7,782 70.23 5,465 $92,200 $16.87. 
California, Colorado, Utah___......_._- 3. 5,112 60.18 3,076 80,607 26.20 
Connecticut, Maryland, New Jersey, a 
New York.__._.--_-_-.-_-_---_---- 6 12,164 69.76 8,486 145,989 17.20 

Illinois... 2 eee 6 3,422 68.99 2,361 47,708 20.21 
Indiana__.__.-_-2 eee 5 11,871 69.85 8,293 134,803 16.26 
Kentucky, Missouri, Tennessee, Texas_ _ 5 2,764 72.52 2,004 34,240 17.08 
Michigan__________ ~~ eee 3 4,496 73.59 3,309 60,165 18.18 
Minnesota and Wisconsin.._.._..-____- 3 1,269 75.53 958 22,512 23.49 
Ohio___._-.---- 13 11,520 70.15 8,081 188 , 962 17.20 
Pennsylvania_____.__..-.-_-_--.----- 12 26,248 70.22 18 , 433 295,882 — 16.05 
West Virginia._...._._....-.-.-------- 3 4,781 69.21 3,309 57,995 17.53 

Total 1967__....._-_----.------ 66 91,428 69.75 63,775 1,111,062 17.42 
At merchant plants___.....__.____-_-- 16 8,649 71.92 6,220 147 ,931 23.78 
At furnace plants...__._-.---.-.------ 50 82,780 69 .53 57,555 963 ,181 16.73 

Total 1966___._.._._._...-__--- 66 94 , 037 70.14 65,959 1,144,181 17.35 

1 Data may not add exactly to totals shown due to independent rounding. 
3 Excludes plants retired permanently during year.
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Table 4.—Summary of beehive-coke operations in the United States in 1967, by States! 

Coal Yield Coke Value of coke 
Plantsin carbonized of coke produced. at ovens — 

State existence (thousand from (thousand———_——___--__________ 
Dec. 312 — short coal short Total 

tons) (percent) tons) (thou- ‘per ton 
| ’ gands) 

Pennsylvania. _._.-.----------------- 8 574 «60.19. 846 $4,918 $14.21 
Kentucky, Virginia, West Virginia___-_- 8 T97 57.65 460 7,197 15.65 

Total: 
1967___.._-.---_-----..--- 16 1,372 58.72 806 12,111 15.03 
1966___.._..-..___-_-.---- 15 2,369 60.89 1,442 21,867 15.16 

1 Data may not add exactly to totals shown due to independent rounding. | 
2 Excludes plants retired permanently during year. eo 

Table 5.—Production of oven and beehive coke in the United States, by months ! 2 

LS (Thousand short tons) _ | 

| 1965 1966 1967 

Month Daily Daily Daily 
Total aver- Total aver- Total aver- 

age _ age — age 

Oven coke: . 
January.__.__...--.-.-.------------------ 5,626 182 5,205 168 5,457 176 * 
February_........-.-.-.-.-.--.----------. 5,149 184 4,915 176 5,000 172 
March. ___._--._---.---------.----------. 5,755 186 5,621 181 5,557 179 . 
April......------------------------------- 5,593 186 § ,422 181 5,316 177 
May..__.--..----._---------------------. 5,806 187 5,696 184 5,398 174 
June____..----.--.----------~-----------. | 5,590 186 5,550 185 5,102 170 
July__.-_.-._.--_--_------------.-------- 5,623 181 5,704 184 5,108 165 
August.......----.------------.-------.-- 5,578 180 5,736 185 5,209 168 
September__........-.-.--..-.------------ 5,230 174 5 , 534 185 5,155 172 
October._.-_.----_...-------------------. 5,179 167 5,626 182 5,413 175 
November..__...-.-----------.-.--.------ 4,949 . 165 5,447 . 182. 5,413 180 
December. -__..-----.--.----------------- 5,124 165 5,504 178 _ 5,647 182 

 Total._.-..---------------------------- 65,198 179 65 , 960 181 63,775 174 

Beehive coke: 
January_......-..--.----------.------~---- 179 6 99 3 116 4 
February_....-...---------.-------------- 163 6 99 4 89-3 
Mareh____-_-_-----.---------_----------- 197 6 115 | 4 60 2 
April_.......-----.----------------------- 163 6 108 4 57 2 
May.._...-----------------~------------- 149 5 113 4 56 2 
June_._..---_-------.---------- ee e ee 177 6 121 4 53 2. 
July...-.--------.--. 2 ee 159 5 102 3 46 1 
August.___--.------------------ eee 165 5 140 5 58 2 
September..._._....--.---------___-_---- 90 3 142 5 54 2 
October. ..-.-----.-.---------------_-__-- 14 2 141 5 72 2 
November___._._-..----.----------------- 65 2 135 5 12, 2 
December. .......----..-.---------------- 78 3 126 4 73 2 

Total__._-...---------_---- +--+ +--+ 1,657 5 1,442 4 806 2 

Total: . 
January...-.....-.-----_--.-.-----------. 5,805 187 5,304 171 5,573 180 
February.____.....--------.-------------. 5,318 190 5,014 179 5,089 175 
March____-_._..-----.-------------------. 5,953 192 5,736 185 5,616 181 
April___..------------- ~~ ee 5, 756 192 5,530 184 5,374 179 
May..__--_-_-_.--_- 2. eee eee eee.) = 5, 955 192 5,809 187 5,455 176 
June__...- eee 5, 766 192 5,671 189 5,154 172 
July_.___.2 22 eee ---. = 5, 782 187 5,806 187 5,153 166 

. August__._..._._-_---._---_----------_---. = 5, 738 185 5,876 190 5 , 267 170 
September__._.___...._......-.-..-_-.---. 5,820 177 5,676 189 5,209 174 
October___.___-_-.--.-_-------_----------. 5,253 169 5, 767 186 5,485 177 
November.________-_-.-__-_-_---_-_-_-_----- 5,014 167 5,582 186 5,486 183 
December__._.-_.__-_--_-----_-----.------. 5,202 168 5,631 182 5,720 185 

Total_..___-_.--.-_---- Le eee ee ---- «= 6 , 855 183 67 , 402 185 64,580 176 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Daily average calculated by dividing monthly production by number of days in month.
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Table 6.—Production of oven coke in the United States, by type of plant ! 

(Thousand short tons) . 

| 1965 | 1966 4967 

Month | Mer- Furnace Mer- Furnace Mer- Furnace 
chant plants chant plants chant plants 

. plants plants plants 

Production: . 
January.....--------------.-------- 571 5,055 542 4,663 558 4,899 

_ February.__....-------------------- 522 4,628 496 4,419 495 4,505 
March... eee 598 5,157 '  §65 5,056 545 5,011 
April....-.-.------.---------------e 564 5,029 540 4,882 517 = «&, TB 

. May... .--------- eee 577 5,229 647 5,149 528 4,870 
- June... 2+ +--+ 549 5,041 520 5,029 511 £4,591 
July.....--.--.----------------- ee 559 5,064 540 5,165 499. 4,608 
August_._.....------.--.----------- 553 5,020 £544 5,193 511 4,697 
September........-...._.----------- 528 4,702 524 5,010 490 4,665 
October_..._...-----.-------------- 551 4,628 512 5,114 521 4,892 
November_._._..._-..-.------------ 544 4,405 505 4,942 515 4,898 

. December........-.---------------- 557 4,567 544 4,961 528 © 5,119 

Total________-.---.-.._---------. 6,673 58,524 6,377 59 , 583 6,220 57 , 555 
Daily average: 

January......---..---..------------ - 18 163 18 150 18 158 
February_...__.-------------------- 19 165 °»#18 158 17 155 
March. _____..-_-...------------- 19 166 18 163 18 162 
April__._..-..-.--.- ~~ +--+. 19 168 —~-18 163 17 160 
May..._-_-_....-...---_-----~------= “19 169 18 166 17 157 
June______...--..---.-.------------ 18 168 17 168 17 153 
July... ee 18 163 17 167 16 149 
August_.___._. 2 ~~ ee 18 162 18 168 16 152 
September____........-.-.-.-------- 18 157 18 167 16 156 
October__..-._ 2... eee. 18 149 17 165 17 158 
November___._....-----_--_-------- 18 147 17 165 17 163 
December _-......--------.--------- 18 147 18 160 17 165 

Average for year_.....--.---.----- 18 160 18 163 17 157 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 7.—Production of oven coke and number of plants in the United States, by type of 
plant 

| Number of Coke produced Percent of 
active plants } (thousand production 

Year short tons) 

Merchant Furnace Merchant Furnace Merchant Furnace 
plants plants plants plants plants Plants 

1964__..._.-....---.-.-------------- 17 47 6,336 54,573 10.4 89.6 
1965______._...---.----_-----_------ 17 48 6,673 58 , 524 10.2 89.8 
1966___.......------_--.-..--------- 16 50 6,377 59 , 583 9.7 90.3 
1967._._-_._._-.----------- ~~. 16 50 6,220 57 , 555 9.8 90.2 

1 Includes plants operating any part of year.
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| Table 8.—Production of coke in the United States, by States ! 

: (Thousand short tons) 

State | 1964 1965 1966 1967 
i 

Oven coke: | 
Alabama_______.-_-_-_--._--.------------~------------ 4,689 5,491 5,409 £5,465 
California, Colorado, Utah...__.....------------------- 2,936 3,187 3,218 3,076 | 
Connecticut, Maryland, New Jersey, New York..--.----- 7,687 8,428 8,640 8,486 
Ilinois._.____.-______-_-_--------.-------------------- 2,299 2,504 2,577 2,361 | 
Indiana______.___.__--__-_.----_--.---_-------------- 8,170 8,315 8,421 8 , 293 

‘ Kentucky, Missouri, Tennessee, Texas_...__-.---------- 2,059 2,074 1,966 2,004 
Michigan__.___.._._-___.-_.----------------------+---- 3,908 3,979 3,755 3.,309 
Minnesota and Wiseonsin__._.___-.--..--------------- 933 1,118 1,205 958 
Ohio.____...---__----_-_ a eee ee eee ee 7,244 7,669 8,515 8,081 
Pennsylvania__._._..._.__.._------------------------- 17,594 18 ,912 18,691 18 , 433 
West Virginia_.___........_.----.-------------------- 3,390 3,521 3,562 3,309 

Wotal...--------- eee ee eee eee eeeeeeeeeee--- 60,908 65,198 65,959 63,775 | 

Beehive coke: _ | | | — 
Pennsylvania__.__..-_-.--.-.-----.------------+----- 562 880 610 346 . 

. Kentucky, Virginia, West Virginia_.._-.-...------------ —«6T5 TT7 833 460 ~ 

Total. ._...-_-------------------- ee -eeeeeeeeeee-- 1,286 2:1, 657 1,442 806 

Grand total____....-.------------------------------ 62,145 66,854 67, 402 - 64,580 

1 Data may not add exactly to totals shown due to independent rounding. . .



Table 9.—Breeze recovered at coke plants in the United States in 1967, by States ! 
nn 

. 

Produced Used by producers Sold 

Yield per In steam plants In agglomerating For other On hand 
ton of plants industrial use Dec. $1 

State coal2 Thousand Value ——-—————————————————————————— Thousand Value (thousand 
(percent) short (thou- Thou- Value Thou- Value Thou- Value short (thou- short tons) 

tons sands) sand (thou- sand (thou- sand (thou- tons sands) 
short sands) short sands) short sands) 
tons . tons tons 

Oven coke: : | 8 
Alabama. ___.._...-.__------------ 7.11 553 $5 , 352 (3) (8) 186 $1,153 29 $195 361 $4,286 64 bt 

California, Colorado, Utah._-..-.--- 5.30 271 2,518 __--.  -------- 176 1,566 21 169 56 576 43 ts 
Connecticut, Maryland, New . 

Jersey, New York_....__.-------. 4.74 577 8,657 814 $2,126 (3) (8) 90 556 56 400 842 > 
Illinois._._._..._--------.--.------- 5.17 177 1,358 (3) (®) (3) (8) 17 99 (*) (8) 24 3 

Indiana_.__._____-.-_-_----------- 4.40 523 3,020 (8) (3) 424 2,475 43 317 118 578 48 
Kentucky, Missouri, Tennessee, Texas- 5.72 158 1,429 (3) (3) meee eee nee eens (3) (3) 108 936 23 Q 

Michigan._.__...-.---------------- 4.54 204 1,599 (3) —— (8) (3) (3) (3) (3) 58 433 55 O 
Minnesota and Wisconsin. -_._...---- 6.09 17 411 (3) (3) (3) (8) 38 175 (3) (8) 53. P 
Ohio..__.____..------------------- 4.14 476 3,303 10 633 37 266 93 623 235 1,695 140 
Fennsylvania ---------------------- 2.94 773 4,994 81 436 549 3,735 94 528 120 879 210 Q 

West Virginia....-.---------------- 4.94 236 1,403 (2) (3) (3) (3) (8) (3) (3) (3) 2 Hy 
Undistributed__.._____-.-.------2-- 0 weeee- weeeeee- weeeeee- 129 805 328 2,398 92 729 123. 754 _.-.__- 

Total 1967_________.__-._-__.---- 4.40 4,025 29 , 034 594 3,999 1,695 11,594 517 8,393 1,229 10,582 41,000 - Q 

At merchant plants_.._....-.------- 5.95 516 4,384 120 1,214 0. _LLue- 84 583 278 2,417 161 > 
At furnace plants..--...._..-.------ 4.24 3,509 24,651 AT4 2,785 1,695 11,594 433 2,809 950 8,115 888 DF 

Total 1966. _.._._.......--...--. 4.27 4,012 27,417 644 4,139 1,878 12,618 505 3,147 1,186 8,453 4905 
————— ee eeeeeeeeeEeeoEoEEeEeEeEeoeoeoaoooeeeooeoeoooeoeoeooeoeeeeeoaoeoeoooooooooEoEoEoEOEoeeoooEoEoooaaaaaaaaISIoaoaaoaaaaSa~am=E=SESE==S=uqQQqQQaooaoooaooooaooaooooaeee eee eee eee. eee SSeS ES 

Beehive coke: ol 
Pennsvivania and Virginia, 1967-___-_- 7.01 21 44 Loo Ln eee eee ee nee eee eee 21 A4 (5) 

Total 1966 6_____.._..-._-_-------- 6.38 36 a 36 67 1 
. 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Calculated by dividing production by coal carbonized at plants actually recovering breeze. 
3 Included with “Undistributed”’ to avoid disclosing individual company confidential data. 
4 Includes some breeze resulting from the screening of coke at blast furnaces. 
5’ Less than }4 unit. 
® Includes Kentucky and West Virginia. 

> 

© 
i
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Table 10.—Oven- and beehive-coke breeze used and sold in the United States, by uses 

(Thousand short tons) . 

. | Used by producers | 
—————— Average 

. Year In In agglom- For other Sold value 
steam erating industrial per ton 
plants plants use 

1964__...--- eee 632 1,764 434 1,116 $7.44 
1965___-.__-.---_-_-- eee 642 1,744 427 - 1,312 7.56 
1966____._____.2 ee 644 1,873 505 1,172 7.27 . 
1967___.._-. 2 eee 594 1,695 517 1,250 8.46 

_ Table 11.—Apparent consumption of coke in the United States 

| (Thousand short tons) 

. . Consumption 
Net Apparent—\—————————————_- 

Total Im- Ex- change con- In iron All other 
Year produc- ports. ports in sump- furnaces 2 purposes 

tion stocks tion 10 ————————————_- Ss 
Quan- Per- Quan-  Per- 

; tity cent. _itity cent 

1964__....---.----------2 662,145 103 524 —913 62,637 57,068 91.1 5,574 8.9 
1965____-_..----_-_.-.-.. 66,854 90 834 +731 65,379 59,072 90.4 6,307 9.6 
 1966___.-_-_-____._.___-___ 67,402 96 1,102 +376 66,019 59,637 90.3 6,383 9.7 
1967___.---.------.------ 64,580 92 710 +2,390 61,572 56,205 91.3 5,367 8.7 

1 Production plus imports minus exports, plus or minus net change in stocks. — | 
2 American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys.. 

Table 12.—Coke and coking coal consumed per short ton of pig iron and ferroalloys 
produced in the United States | 

Coke per Coking coal 
- short ton of Yield of per short ton 

Year pig iron and coke from _ of pig iron and 
ferroalloys ! coal ferroalloys 
(pounds) (percent) (pounds, 

— | calculated) 

1964___.___.- 22 1,323.6 69.6 1,901.7 
1965___.__-.-.--- eee 1,329.5 70.1 1,896.6 
1966__..__-_._.-- 2 eee 1,300.6 69.9 1,860.7 
1967___..._.------------------------------------------ 1,287.8 69.6 1,850.2 

1 American Iron and Steel Institute; consumption of pig iron only, excluding furnaces making ferroalloys, 
was 1,310 pounds in 1964, 1,312 in 1965, 1,282 in 1966, and 1,262 in 1967.



Table 13.—Oven coke produced in the United States, used by producers, and sold in 1967, by States ! 
(Thousand short tons and thousand dollars) 

enn nnn enn nnn—nn nnn neem nnn nnn eee mene anne een eee een nnn encn mene cnn ne ccna —nn cee n—————n ne nnn ne ———— mn en LCI ALA tC ST 

' Used by producing companies Commercial sales 
Produced ee 

In blast furnaces For other To blast-furnace 
State purposes 2 plants 

Quantity Value Quantity Value Quan- Value Quantity Value 
tity 

Alabama_._.-..._-._.--------.------- ~~ eee 5, 465 $92 ,200 3,565 $52,637 169 $4,514 315 $5,080 

Connecticut, Marylénd, New Jersey, New York. 22ZUULLLITZUTIIITTTT Babe =sasig8g «= Sinernlolosa. «ag BR gag og -Eag i Maryland, New Jersey, New York.._.__._...._._--_--_-__--- , , , , 5, 
Tinea evianes Now versey, Now YOrks---2-77207r2co0 77777720777 2,361 47,708 2,309 45 , 854 79 2,525 _..___.. 1. 
Indiana_______---------------.---------------------------------------- 8,298 1384, 803 7,556 116,159 11 162 (3) (3) 
Kentucky, Missouri, Tennessee, Texas___.____-__------------------------- 2,004 34,240 (3) (3) (3) (3) (3) (3) 

Meneeti and Wincoiss= Tn SE ag i d Wisconsin_______--_.-_-___-.-___- eee ee ; 
Ohio nore and Wisconsin= ------22-220 7222 TT TITTIES 8,081 138 , 962 6,855 113,012 167 8,315 383 6,517 8 
Pennsylvania_____._..---------------------------~----~-----------.------- 18,483 295 , 882 16,731 268,812 22 361 354 5,753 os 
West Virginia...______-__---------------------------------------------- 8, 809 57,995 2,986 68,117 (3) (3) (3) (3) By 
Undistributed__-._._.._.--_--------------------------- +--+ eee eee eee eee eee eee eee 3,691 61,059 62 2,187 1,311 19 997 b> 

Total 1967__.-__-_---------------------------------------------- 63,775 1,111,062 58,804 892,205 712 18,497 3,244 ° 52,856 3 
At merchant plants_______---------------------------------------------- 6,220 147,981) ___.--- LL 267 6 , 632 2,405 39 138 
At furnace plants__.._._._-.-.--.--------------------------------------- 57,555 963 ,131 53,304 892,205 445 11,864 839 13,718 Q 

Total 1966._._____-__--.--_------------.----- 2 ------ «= 65, 959 1,144,181 56,752 940,087 781 20,188 3,492 57,016 ° 

Commercial sales—Continued _—_ 5 

To foundries To other industrial For residential Total oO a 
plants heating 

Quantity Value Quantity Value Quan- Value Quzntity Value s 
tity 

ee eh rere sere Susteren ast 

Alabama.___..--.--..--.-------------------------------------- +--+ ++ -- 529 $16 , 426 230 $3 , 922 10 129 1,084 $25,557 bh 
California, Colorado, Utah.__..---_-_----------------------------------- (3) (3) (3) (3) wee ee eee e le 219 3,789 
Connecticut, Maryland, New Jersey, New York_.__-__-_.------------------ 366 11,795 ow?" 1386 a ae 1,384 29,802 
Illinois__.__--_.------------------------------------------------------- eee eee eee ee 0 
Indiana__-__-----_-.---------.---------------------------------------- @ (8) (3) (3) 8 116 549 =—s-« 15, 865 
Kentucky, Missouri, Tennessee, Texas__.__......_------------------------ (3) (3) 104 1,947 (3) (3) 1,275 22,955 
Michigan_.._.._.-------.------------2-2-e2c eevee eee) (3) (2) (3) (3) (3) 885 «11615 
Minnesota and Wisconsin-.-__-._-.------------------------------------- (3) (3) (3) (3) (3) (3) 502 15,441 : 
Ohio_.___-_--..------------------------- 22 e eee eee  ®) (3) 124 1,988 (8) (3) 869 20' 084 
Pennsylvania---_--_---------------------------------------------------- (3) (3) 95 1,564 (3) (3) 732 16 ,282 
West Virginia____-..--------------------------------------------------- 2-22. wee eee ee (3) (3) Meee eee eee 368 5,477 
Undistributed.-_-_._-__-_----------------------------------------------- = 1, 950 63 , 956 549 9,899 19 880 __....... _._..._.. 

Total 1967 __.._-._-__--------2-------<---eeeneweeeseeeeecn----- 2,845 92,176 1,189 20,415 86 1,477 7,364 166,924 
At merchant plants.-... 0.002002 2022000220022 05-002550505eecnee-------- 2,662 82,807 622 11,698 82 1,431 5,661 1341974 
At furnace planta.....--._-___...-----------------e0eeeseee ee ------2---- 293 9,869 568 8,817 8 46 1,708 81,950 

Total 1966 - ---...-.-.------~-------=--=-===-----++--~-----=----- 8,002 96 822 __1,408 __ 28,7938 112 1,950 8,014 178,081 _ 
1 Data may not add exactly to totals shown due to independent rounding. _ _ ~ iba 
* Comprises 349,000 tons valued at $11,640,000 used in foundries; 868,000 tons valued at $6,857,000 for other purposes. = 
* Included with ‘Undistributed” to avoid disclosing individual company confidential data, -~]
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Table 14.—Beehive coke produced in the United States, used by producers, and sold in 
1967, by States ! : 

(Thousand short tons and thousand dollars) 

| Commercial sales 

Produced To blast- . To foundries 
State furnace plants 

Quantity Value Quantity Value Quantity Value 

Pennsylvania.____..-._-.--__-__-_-_- 346 $4,913 278 $4,085 16 $186 
Kentucky, Virginia, West Virginia_-____ 460 7,197 2 287 24,374 32 3 29 

Total: 
1967___-_-__- eee 806 12,111 565 8,458 17 215 
1966_.._..._-.--.--_.-_... 1,442 21,867 4971 13,269 12 189 

Commercial sales—Continued 

To other For residential _ Total 
_industrial plants heating 

Quantity Value Quantity Value Quantity Value . 

Pennsylvania____..__._.._-_--_--___- 52 $643 (8) (8) 346 $4,913 . 
Kentucky, Virginia, West Virginia______ 170 = 2, 784 (5) (5) 459 7,188 

Total: . 
~ 1967__ 2 ee 222 3,427 (5) (5) 805 12,100 

1966____.-._-_. 436 7,310 | 8 97 1,427 20, 864 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Excludes Kentucky. 
3 Virginia only. 
4 Includes small quantity used by producers. 
’ Combined with coke sold ‘‘To foundries”’ to avoid disclosing individual company confidential data.
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Table 15.—Distribution of oven and beehive coke and breeze in 1967 ! : 

(Thousand short tons) 
ee 

. Coke 

Conauming State To blast- To . Toother For Breeze 
furnace foundries industrial residential Total 
plants plants heating 

— Fe 

Alabama......--------------.-.--.-. 3,586 285 51 6 3,928 366 
Arizona. ._...--2-- 2-2 eee eee ee 1 ae 8 -.----ne 
Arkansas..--...--.--.-------- eee week 2 2 wenn eee 4 (3) 
California__.-.-...-.--..-.--..--..-. 1,229 55 80 __-_-_ - 1,318 69 
Colorado. ._-_-_--. 1-2 -.-------_---- 621 11 80 Lule 662 69 
Connecticut....-..2-2 2-2 eee. Lee 25 43 5 73 85 
Delaware_.._----.-.-------------- 8 eee eee eee (3) wenn eee (3) (8) 
Florida........-.-..- eee eee eee Lee 2 32 (8) 35 81 
Georgia.___-_.-.--- 22 --eeeeeee 14 3 1 17 (3) 
Idaho_._....-2------ 2 eee eee eee (3) 166 ____-_-- 167 20 
Illinois. .-.-.--..-------------------. 4,242 227 98 4 4,570 297 
Indiana. ._....-...-..---.----------- 17,426 170 78 8 7,683 525 
Iowa....-..-.----.-- 2+ n-ne ee 87 2 (8) 89 (3) 
Kansas... ..--.--.---o- eee eeLee 12 a 13 1 
Kentucky. .....--2--2 ee 998 20 70 9 1,098 116 
Louisiana... 2.2222 9 1 62 _.-uu--e 62 1 
Maine. ._ 22 e ee ee 2 10 1 130 LLL 
Maryland_.___.----..---.------.---. 3,594 22 6 2-2 lee 3,622 117 
Massachusetts__..-.....-- 2-2-2 eee Lee . 34 . 1 10 45) LLL 
Michigan._...._.-.---..--.------.--. 38,905 721 135 1 4,762 131 
Minnesota_.__._....- 22222 354 24 16 1 396 25 

Mississippi. ....-..-..--.----------e Leet ee (?) (8) wneeee ee 1 (8) 
Missouri........------ 2-22 eee eee tee 21 49 (3) 70 2 
Montana..._..-2- 2-2-2 eee eee 1 46 LL Le. 47 8 
Nebraska._..._.2.-.---- 222 - eee 6 § Lune ee ll Lee 
Nevada. -__~-.------ eee eee enn een eee eee eee eee (8) 
New Hampshire..__....2-.--_--- eee eee 2 .------- 1 ee 
New Jersey__._.----.--2---- eee eee 75 38 19 132 36 
New Mexico._._.-.-- 22-2 eee eee eee ee 9) ~------- (8) (8) : 
New York.._..---.----2------------. =. 8, 595 142 52 12 3,802 288 
North Carolina....-.--_--_.------ eee eee 14 16 1 31 30 
North Dakota... 22-22 eee eee 20 8 -_--- Le 23 (8) 
Qhio.__--.---.---------2-----------. 8, 762 394 203 1 9,360 454 
Oklahoma.__._---2 22 eee eee § nue eee ee eee eee 5 1 

- Oregon....-...- 2-2-2 e eee 5 20) __- ei ee 25 5 
Pennsylvania..............--..-----. 14,054 239 175 a) 14,467 TT2° 
Rhode Island. ___._._---- 22 Lee 12 (3) 1 WB LLe Lal ee 
South Carolina_.__.2. 22-2222 eee Lee 10 23 (3) 33 12 
South Dakota___.-2 22-2 L ee Lowen e eee Le 1 __ eee Lee 
Tennessee__.___ ~~~ 1 62 78 1 143 121 
Texas... T47 18 17 (3) 842 66 
Utah... eee 997 7 VW _-Luee 1,021 67 
Vermont.......-.2---- eee eee eee ee 2 1 1 4 inne enee 
Virginia__...2.22222- Lee 14 71 52 (8) 138 3 
Washington__._.____-...-_--____-_---. we ee 4 4 2. 2... q 4 
West Virginia_....-......__.___..-._. 2,776 11 27) Lita ee 2,814 278 
Wisconsin. .....-.-.---_- 2 eee eee eee eee 163 I 4 168 45 
Wyoming.._.-_ 22 ee (8) 4 _..--.-- 4 (3) 

Total... 22 eee.) 56,911 3,060 1,661 85 61,717 3,995 
Exported________..__..____.___._____ 202 152 114 (3) 468 61 

Grand total_._._._._........._. 57,114 8,212 1,774 85 62,185 4,056 
a 

1 Based upon reports from producers showing destination and principal end use of coke used and sold. 
Does not include imported coke which totaled 92,000 tong in 1967. 

2 Data may not add exactly to totals shown due to independent rounding. 
3 Less than 14 unit.
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Table 16.—Producers’ stocks of coke and breeze in the United States on Dec. 31, 1967, 
| by States ! 

(Thousand short tons) | 

Coke 

Residen- 
State Blast tial Breeze 

furnace Foundry heating Total 
and 
other 

Oven coke: 
Alabama..._..--._----------.---------.~-------~ 1,092 13 21 1,126 64 
California, Colorado, Utah_..._.___.__..-___..-_-_- 259 __--uee Lee 259 43 
Connecticut, Maryland, New Jersey, New York._-_-- 619 30 154 803 342 
Illinois.........-..-_---_--.-------------------- 68 _..-.-- (2) 68 24 
Indiana_________._-_.._------ eee eee 381 20 10 411 43 
Kentucky, Missouri, Tennessee, Texas..__.._..._--- 81 30 21 132 23 
Michigan._.__.__._-_-_-.-_-..------------------ 129 6 (2) 135 55 
Minnesota and Wisconsin......--.---.------------ 106 45 32 184 53 

’ Ohio. -- eee eee 424 5 23 452 140 
. Pennsylvania__....-..--..--....--.-.----------. 1,783 46 30 1,860 210 
West Virginia___..._---------------------------- 5 tr 38 2 

Total 1967__...._..-._...-.-.-.--------------. 4,980 197 290 5,467 1,000 
At merchant plants_._..-....------- ue ee 72 173 261 506 161 
At furnace plants_._._.__-_..-...----..-...------_ 4,908 24 29 4,961 838 

Total 1966______....-.._..-.-...-------------- 2,841 128 110 8,078 905 

Beehive coke: 
Pennsylvania__._.._.-._.-__--. 2.2 eee eee eee eee ee eee nee eee e+e 
Kentucky, Virginia, West Virginia_............-.-- 1 1 (2) 1 (2) 

Total: 
1967._._..-.-.-_-.-_----.---_~------- 1 1 (2) 1 (2) 
1966__..---------- eee (2) (2) 1 1 1 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Less than )4 unit. | 

Table 17.—Producers’ month-end stocks of oven coke in the United States 

| (Thousand short tons) 

At merchant plants At furnace plants Total } 
: Month $$ — 

1966 1967 1966 1967 . 1966 1967 

January. ._-...-.----- 2-2 ee 242 231 2,548 3,018 2,789 3,249 
February_.....-...--.--..-_--- 192 232 2,504 3,156 2,696 3,388 
Mareh. ___- ee 185 254 2,442 3,273 2,627 3,527 
April... 2... 173 267 2,172 3,465 2,345 3,732 
May_-_._.-.---- ~~~ eee 157 277 2,009 3,687 2,166 3,963 
June_._...-..--- ee 141 299 1,939 4,051 2,080 4,350 
July. 2 eee 197 396 2,061 4,371 2,258 4,766 
August_.__...--- 2... --- ee 210 421 2,228 — 4,595 2,438 5,016 
September__._.-._--..._.._---- 220 453 2,356 4,824 2,575 5,277 
October. __-.._...---.-_----- ee 207 467 2,428 4,972 2,635 5,439 
November_...__...-.._---.---- 200 ATT 2,621 5,022 2,821 5,499 
December____..._...._-.------ 215 506 2,863 4,961 3,078 5,467 

1 Data may not add exactly to totals shown due to independent rounding.
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Table 18.—Average value per short ton of coke produced in the United States and average 
receipts per short ton from coke sold (commercial sales) 
ne 

y Value per ton produced Receipts per ton sold 
ear we eeeniS2a a nee nw ee 

Oven Beehive Total Oven Beehive Total 
coke coke coke coke 

eee 

1964_._____....- ee --_ = $17.80 $15.04 $17.74 $20.73 $15.00 $20.04 
1965__... 222 16.89 14.97 16.84 21.68 14.96 20.63 
1966__._._.___- 2-2 eee 17.35 15.16 17.30 22.22 14.60 Z21.11 . 
1967__.2. 22 eee 17.42 15.03 17.39 22.67 15.03 21.92 

eae 

Table 19.—Average receipts per short ton of coke sold (commercial sales) in the United 
States, by use 

eee 

Oven coke Beehive coke 

Year To blast- To To other For To blast- To To other For 
furnace foundries industrial residential furnace foundries industrial residential 
plants plants 1 heating plants plants 1 heating 

eee 

1964__._........ $15.54 $30.43 $15.79 $16.28 $14.34 $17.54 $15.68 $7.38 
1965__.._-_-_-__ 16.46 30.94 16.41 17.12 14.45 15.40 16.12 10.72 
1966_..._._.__--. 16.33 31.75 16.90 17.39 13.58 15.30 16.77 11.97 
1967________.... 16.29 32.40 17.16 17.35 14.97 12.34 15.41 (2) 

oe 

1 Includes water-gas plants. 
2 Combined with value of coke sold ‘‘To foundries” to avoid disclosing individual company confidential data.



— 442 MINERALS YEARBOOK, 1967 

Table 20.—Coke exported from the United States, by country and by customs district 

- 1965 1966 1967 

Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 

sands) sands) sands) 

Country: 
Argentina._.-_..........--. 12,420 $222) Lee Lee eee Lee 
Australia__...... 2 2-2-2 _- 350 8 193 $3 152 $3 
Bolivia_..-....---..-------- 89 2 134 2 34 2 
Brazil... 2.22222 lee 6,053 162 12,913 417 7,144 248 
Canada__.._-.2:-_._..-_..-. 603,248 12,452 854, 637 18,165 439 , 853 10 , 562 
Chile... 2-2 ee 637 28 220 10 147 q 
Eeuador.____-..-.---------- 15 2 242 A Loe e eee Lee 
India. __._--__-.-_. 2-2 _e 733 16 1,420 88 wee ee Lene 
Japan... . 2 581 10 275 15 21,312 392 
Libya__.._._-_-_- 2-2 eee 120 3 176 43 -.------~) -----e ee 
Mexico____.- 2-2-2. 58,006 1,436. 124,146 3,154 162, 022 4,142 
Netherlands.____-_._-__._-- 75 q 35 ,996 307 627 9 
Nigeria_.....-..--....--.--- 114 12 607 10) Loewe eee Le 
Panama_________._--_-_ 103 2 106 2 55 1 
Peru___- 2 - ee 7,733 127 36 2 49 2 
Philippines___-._-__________ 980 5 148 2 
Rumania_____.._..-..--._.. 59,627 596 _Lo ee eee Lee eee een Lee 
Tunisia........-.-.---------  ------- eee 18,510 423. ee 
United Kingdom_______.-_.. ------.  --_ __-- 673 13 40 1 
Venezuela__._._....._.__... 81,816 1,137 51,448 798 17,807 1,103 
Other__..2.---_-_-_- eee 908 54 434 14 990 18 

Total__._.-...-_._.._._.. 833,668 16,307 (1,102,166 23,415 710,380 16,492 

Customs district: 
Baltimore... ...-...-.-_--_-- 1,311 30 766 18 544 13 
Buffalo._......_.....-..._.. 403,120 8,305 499 , 695 10,784 238,578 5,751 
Chiecago..._._.__-_-.2...-... 27,541 365 76,210 1,088 -._.----- _------- 
Detroit.....-...-.....-_.... 127,932 2,715 186, 505 4,087 144,771 3,282 
Duluth... 2 1,178 32 3,043 63 3,190 108 
Galveston. ___..--._.---_--- 1,289 45 ___._-u_Lee Lee 114 2 
Great Falls.__._.._-.__-____. 1,169 43 710 20 360 12 
Houston....--.-2-- eee eee eee 7,070 224 3,746 136 
Laredo_._._...-.-_--_-_-_-- 57,301 1,416 123 , 378 3,127 161,102 4,120 
Los Angeles__..--.---_-_---_2 0 eee eee Lee eee eee 21,151 390 
Mobile_______....____._____ 17, 792 290 909 54 47,048 672 
New Orleans_.__.._._.._.__- 525 29 603 42 184 16 
New York City...___..____- 2,269 67 4,765 167 2,931 81 
Ogdensburg.__._..__.______- 19,850 357 50,420 975 16,413 316 
Pembina_____._..._-_-__ 15,350 438 23,290 689 26,191 737 
Philadelphia__._............ 145,255 1,863 70,952 1,255 30, 483 427 
Port Arthur. ___-.____ ee 3,306 85. (2,204 71 1,653 53 
Portland, Oregon____..._.___ 550 9 _LLoee eee Leelee Lee eee eee Lee 
St. Albans__..----- 2-2 eee Lee LLL LLL 700 24 2,220 93 
San Diego.__..____________- 494 14 629 20 458 10 
San Francisco..........2----. ------- 0 -------- 35,694 259 _..L----_) __------ 
Seattle... 222 6,628 187 14,016 430 8,130 262 
Other. .._.-.- 2-2-2 eee 808 17 607 18 503 11 

Total....._-._..._..._._.. 833,668 16,307 1,102,166 23,415 710,380 16,492
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Table 21.—Coke imported for consumption in the United” States, by country and by 
customs district . 

1965 1966 1967 

Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- 

sands) sands) sands) 

Country: 
Canada___..-_.._-.-.---2----_--_-. 87,724 $1,193 92,281 $1,464 87,549 $1,295 
France... -.------ eee eee eee eee eee eee eee ee eee eee 80 9 
Germany, West._...-..---....... 1,738 176 3,099 286 3,650 326 
Mexico__..- eee 49 Lowen e eee Lee ee 84 2 
Netherlands_._..._--------- ee 114 9 70 9 638 %2 
Switzerland._..... 2-2-2222 eee eee eee 311 5S 

Total_......-...--.-.--------_ 89,620 1,379 95,761 1,790 92,001 1,704 

Customs district: 
Buffalo._.....-.-----------------.. 12,250 57 9,967 51 8,115 38 
Detroit... eee 108 3 57 1 80 1 
Galveston... 22. eee eee eee eee eee Lee 152 15 
Great Falls.........--.2_--....-.. 59,158 873 64,762 1,118 64,795 1,138 
Honolulu_____.2 2 ee 330 11 495 16 330 10 
Houston___-- 2 ee eee eee eee eee ee eee eee eee 16 3 
New Orleans._.......-.-..------. 1,408 165 2,985 309 3,388 361 
New York City..._.-_--.-.--___- 114 9 LLLeee ee Le eee eee eee eee tee 
Ogdensburg.._..._..-..--._---__- 472 16 139 5 10,000 40 

. Pembina______-- eee eee eee ee 19 , 
Portland, Maine__._._...___.___-- 57 1 76 2 35 1 
St. Albans_____-_._.--.-...__-_- 51 1 32 (4) 44 1 
San Juan_.__ 2. eee eee eee eee tenet 482 18 
Seattle... 22-2 eee) 15, 677 243 17,169 291 4,614 18 

Total_.._.-__-.._._._--._-.--_- 89,620 1,379 95,761 1,790 92,001 1,704 

. 1 Less than 4 unit. .
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Table 22.—World production of oven and beehive coke (excluding breeze), by countries! 

(Thousand short tons) 

Country 1963 1964 1965 1966 1967 P 

a 

North America: 
Canada 2________._---_.-------------- 4,281 4,343 4,369 4,426 4,430 

Mexico_......--..-------------------- 843 866 908 1,247 NA 

United States._......-_.---.---------- 54,278 62,145 66, 854 67 , 402 64,580 

South America: 
' Argentina__.....--------------------- 347 497 508 e 507 NA 

Brazil_...._..._-_-.------------------ r 946 1,005 r 1,002 ¥ 1,367 1,444 . 

Chile_._._.--_..--_-------------+-----) 274 271 235 e 220 NA 

Colombia._..___.-----.--------------- 441 463 480 356 NA 

Peru.____-_._------------------------ 42 29 30 39 45 

Europe: 
Rusttid..--------- eee eee eee ee ene eee 1,801 1,773 1,706 1,625 1,551 

Belgium..._.-.----------------------- 7,941 7,969 8,084 7,673 7,559 

Bulgaria_....-...--------------------- 141 ~  §19 808 e 827 NA 

Czechoslovakia__.._.---.-------------- 10,250 10,385 10, 468 t 10,433 NA 

Finland__.__..-._...-------.---------- er 33 er 33 35 42 44 

France 3__..__.-.-_------------------- 14,842 15,439 14,781 tr 14,244 13,922 

Germany: . 

. East.___._---_------------------- 13,596 r 3,746 t 3,537 3,517 e 3,585 

West 4_________--_---_----------- 746,180 47,785 47,723 tr 43,971 88,851 

Hungary__..-.----------------------- 728 733 708 712 708 

Italy_.......------------------------- 5,065 5,162 6,324 r 6,908 6,885 

Netherlands ?._..-..-..--------------- 4,707 4,976 4,723 4,219 3,653 

Norway. _._--.-----------------------  ------- 119 r 222 r 254 © 265 

Poland_.__..._..---------------------- "14,025 * 14,358 r 14,544 r 14,855 e 15,100 

Rumania____._._-_.------------------ 1,258 1,263 1,251 1,216 1,323 

Spain 4______...--_------------------- 3,034 2,832 r 3,052 3, 082 3,180 

'  Sweden________--__.----------------- 378 413 413 t 551 e 595 

U.S.S.R.3._. ee ---------- 70, 408 73 , 063 74,364 e 74,800 e 76,100 

United Kingdom. ___..-__-------------- 17,408 18 , 982 19,159 18,051 17,180 

Yugoslavia. _.-.....------------------ 1,112 1,200 1,271 1,353 1,344 

Africa: 
Rhodesia, Southern_...__-.------------ 101 143 e110 3 204 NA 

South Africa, Republic of....-..-..----- 2,520 2,636 3,521 3,174 NA 

Asi United Arab Republic__......-.-------- e. 39 e 39 266 e 276 NA 

sia: 
China, mainland e._........----------- 16,500 16,500 17,600 18 , 700 13,200 

India. __._-_._--_--_--.~_.----~--------- 8,098 8 , 667 9,457 9,370 e 11,000 

Tran ¢ §__oo e+ + 22 22 28 28 NA 

Japan__._..._._-.---.---------------- 18, 300 15 ,098 16,536 18,775 23 ,473 

Korea, North ¢...._.-..--------------- 1,300 1,500 r 1,700 r 1,700 2,000 

Taiwan. _____._._._--.--.------------ F219 r 224 F 232 t 234 e 228 

Turkey____._._---.--~---------------- 907 947 1,370 1,235 NA 

Oceania: 
Australia____..-_._..----.------------ 3,192 3,408 3,413 3,566 4,025 

New Zealand._____._._--.-.---------- 7 q 7 7 NA 

Total 7...._._-._------------------- * 310,564 *829,560 *341,799 * 341,166 316,270 

TT 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Compiled mostly from data available June 1968. 
2 Includes breeze and a small amount of gashouse coke. 
3 Including breeze. 
4 Includes a small amount of low-temperature coke. 
5 Year ended March 20 following that stated. 
¢ Quantity of coke made from imported coal for use in nickel smelter in New Caledonia is not reported. 

7 Total is of listed figures only; no undisclosed data included.
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Table 23.—World production of gashouse, low- and medium-temperature coke (excluding 
breeze), by countries ! 2 

(Thousand short tons) 

el 

Country 3 19638 1964 1965 1966 1967 P 
a 

North America: 
United States, retort, low- and medium- 

temperature.__.-......---------.--- 160 203 149 168 163 
South America: 

Brazil........-...--.----------------- e 314 e 309 241 247 226 
Chile. __.__._-....--_----.----------- 109 91 e 89 NA NA 
Uruguay. ._...-.-.------------------- 23 23 22 23 23 

Europe: 
Austria_..........-----.-------------- ® 364 r 358 r317 t 247 235 
Czechoslovakia: . 

Gashouse_.......-..-------------- 497 337 r 351 r 228 NA . 
Lignite...._...-...-.------------- 2,330 2,126 1,866 r1,954 NA 

Denmark____._._..-------.----------- t 557 r 467 r 363 t 349 295 
Finland__..._._....------------------  ¢* 149 er427 121 127 106 
France: 

Gashouse__.___...---.-----.~------ 152 67 22 15 10 
Low-temperature_._..----.-------- 299 326 266 274 217 

Germany: 
Bast: Lignite 4_...--.--..--------- * 8,342 r 8,386 r 8,093 r 8,072 e 8,102 

est: 
Gashouse__....--------------- 5,390 5,415 4,578 3,942 3,163 
Lignite._......--------------- 661 657 637 599 434 . 

Greece_____..-..--------------------- 23 18 19 NA NA 
Hungary___...----------------------- 535 517 565 r 659 NA 
Treland 5_____.__.-_._-_-.------------ r141 144 r141 F116 e 88 
Italy_...-_.__....-_------------------ 799 597 425 r 375 349 
Luxembourg-_.......------------------ 40 31 14 ell _L Lo ee 
Netherlands 5____.___._..------------- 195 120 108 66 20 
Norway-...-.----.------------------- r 54 25 r 25 ril e111 
Poland: 

Gashouse_.._._.-.---------------- 1,274 r1,318 1,393 1,421 e 1,433 
' Low-temperature__.....-..-.------ 280 276 — 287 e 276 e 276 

Portugal____._._-_-_-_--------------- 28 Wo __-ee eee ee eee eee tee eee 
Spain 5______2 eee 219 198 97 78 57 
Sweden____..._.._-----_---_---------- 628 606 584 tr 601 e 562 
Switzerland._____..._.-_____---------- 582 517 498 342 303 
United Kingdom____....-_-_---------- 10,938 9,900 8,691 r 8,066 6,821 
Yugoslavia____.......-...------------ 19 19 15 r12 ell 

- Africa: 
Algeria ¢__._-.__-_-_._._-_u---------- 66 44 39 28 28 
South Africa, Republic of.....-.------- 139 148 178 194 NA 

Ast United Arab Republic e_...._---------- 39 39 44 55 NA 
sia: 

Hong Kong 5___.-_....---------.----- 17 14 14 11 10 
India: 

Gashouse_.___.__._.--.._--------- 119. 76 71 e 73 e777 
I Low-temperature___.....---------- 2,525 2,436 2,811 e 2,425 e 2,756 
apan: 

. Gashouse_.._._._._...------------ 3,719 4,102 4,045 4,093 4,591 
Low-temperature e¢__._..._...------ 83 V7 T7 G2 72 

Taiwan__...__.___..--._---_---------- 37 r 51 r 50 r 50 e 50 
Turkey: 

Gashouse_.._.--_..--.--.--------- 186 191 128 196 NA 
Low-temperature_._..._...--.----- 87 87 79 79 NA 

Oceania: 
Australia §_...-._.-2--- eee r 892 r 859 ® 826 er 827 NA 
New Zealand 6_._..._._...-.----.------ r 88 r 76 74 NA NA 

Total 7___._._-_-_-_-_.-.---.------- * 48,099 541,389 t 38,413 r 36,382 30 , 489 

i 

e Estimate. P Preliminary. ¥ Revised. NA Not available. 
1 Gashouse coke unless otherwise specified. 
2 Compiled mostly from data available June 1968. 
8 Production data for Ceylon, China, Malaysia, Mexico, Rumania, and U.S.S.R. are not available. 
4 Includes high-temperature coke. 
5 Includes breeze. 
6 Year ended March 31 of year following that stated. 
7 Total is of listed figures only; no undisclosed data included.
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Table 24.—Quantity and value at ovens of coal carbonized in the United States in 1967, 

by States ! 

. . Coal carbonized | Coal per ton 
of coke 

State Value 
Thousand —————————-_ Short Value. 
short tons Total Average tons 

(thousands) . 
ct 

Oven coke: 
Alabama.__________--_---------------------- 17,782 $77,453 $9.95 1.42 $14.17 

California, Colorado, Utah_.....--------------- 5,112 63 , 333 12.39 1.66 20.59 

Connecticut, Maryland, New Jersey, New York.. 12,164 143 , 356 11.79 1.43 16.89 

Illinois_______.______--_----------------------- 3,422 32,056 9.37 1.45 13.58 

Indiana_________-._-__-_--------------------- 1,871 127 ,385 10.73 1.43 15.36 

. Kentucky, Missouri, Tennessee, Texas_..-.-----. 2,764 26,499 9.59 1.38 13.22 

Michigan__.______.._------------------------ 4,496 46,358 10.31 1.36 14.01 

Minnesota and Wisconsin....----------------- 1,269 14, 666 11.56 1.32 15.30 

Ohio__.._._____-__-------------------------- 11,520 106 , 595 9.25 1.43 13.19 

Pennsylvania. ._____-_----------------------- 26,248 241,540 9.20 1.42 13.10 

West Virginia_...._...._-.------------------- 4,781 37,280 7.80 1.44 11.27 

Total 1967__....__-.-_--------------------- 91,428 916,520 10.02 1.43 14.37 

At merchant plants_.._...._------------------- 8,649 89,410 10.34 1.39 14.41 

At furnace plants__.....----------------------- 82,780 827,111 9.99 1.44 14.37 

Total 1966__..._._--.--.------------------- 94,037 919,271 9.78 1.43 13.94 

Beehive coke: 
Pennsylvania_..._..------------------------- 574 3, 794 6.60 1.66 10.97 . 

Kentucky, Virginia, West Virginia......-.------ 797 4,408 5.53 1.73 9.59 . 
ee 

Total: . 
1967__._____---------------------- 1,872 8,201 5.98 1.70 10.18 

1966____._-__-_-_-_----------.-------- 2,369 13,040 5.50 1.64 9.03 

nT TT 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 25.—Bituminous coal carbonized in coke ovens in the United States, by months ! 

(Thousand short tons) 
EN a 

1966 1967 

Month —_————_— 
Slot Beehive Total Slot Beehive Total 

January._.-___-_---------------------- 7,877 161 7,539 7,760 199 7,959 

February_._.._.----------------------- 7,041 160 7,201 7,109 152 7,261 

March_.._..---_---------------------- 7,988 188 8,176 7,890 103 7,993 

April__.....-.------------------------ 7,645 175 7,820 7,520 99 7,619 

May____-_--.------------------------- 8,080 185 8,265 7,754 96 7,850 

June___....-.------------------------- 7,951 200 8,151 7,251 90 7,341 

July___.._---------------------------- 8,049 169 8,217 7,303 78 7,381 

August_.....-.------------------------ 8,084 238 8,321 7,444 98 7,543 

September______._--------------------- 7,883 233 8, 066 7,358 93 7,452 

Oetober__.____-__--------------------- 7,975 231 8,205 7,723 120 7,843 

November___.____--------------------- 17,718 222 7,940 7,731 122 7,853 

December___.__-_-----_--------------- 17,7838 208 7,991 8,056 122 8,179 
a 

Total. ____.__-_-_---------------- 93,523 2,369 95,892 90,900 1,372 92,272 

1 Data may not add exactly to totals shown due to independent rounding.
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Table 26.—Anthracite carbonized at oven-coke plants in the United States, by months 

(Thousand short tons) 

a 

Month 1964 1965 1966 1967 

erence A 

January_._._....------------------------+------------ 42 41 45 48 
February_._....-.----------------------------------- 39 37 41 43 
March. __._______-----_-----------------------------e 42 46 46 46 
April_........---.---.----------------+---------------- 41 43 43 46 
May...-...---------------------- ~~ ee eee 41 42 42 45 
June___-_-_- ~~~ eee ee ee + eee 40 40 45 42 
July. ....-__-.----------------------+--------------- 43 36 39 37 
August__......-----.-.---------------+---------------- 35 41 40 48 . 
September.___.___.-.-------------------------------- 42 41 Al 42 
October_..._.__.-_--._------------------------------ 43 46 44 40 
November______.__._-_-_-..--.----------------------- 42 46 45 46 
December._._._____--.--_-----------------+---- +--+ == 42 AT 45 44 

Total _.......__--__--.------~---+--- =e ee 492 507 515 528 

ee 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 27.—Value of coal and products per short ton of coal carbonized in the United States 
ee 

Oven coke . Beehive coke 

Value per ton of coal . 
Value ——_—_——__—— 

Year of coal Coal- . Value Value 
per ton Coke Breeze chemical Total of coal per ton 

produced produced materials per ton of coal 
: used or 

sold 1 

i 

1964__._..-_--...--------- $9.28 $12.43 $0.30 $3 .34 $16.07 $5.32 $9.18 
1965___.._-_._.-----.----.- 9.51 11.89 .30 3.36 15.55 5.41 9.21 
1966____._-_-___---_------ 9.78 12.17 .29 3.29 15.75 5.50 9.23 
1967____._._._._-_-------- 10.02 12.15 .32 3.20 15.67 5.98 8.83 

a 

1 Includes value of surplus gas used and tar and pitch-of-tar burned. | 

Table 28.—Average value per short ton of coal carbonized at oven-coke plants in the 
United States, by States 

eee 

State 1964 1965 1966 1967 

ee 

Alabama________________-___-_-_------ eee eee 775 $9.74 $9.84 $9.95 
California, Colorado, Utah____.._....-----.-------------------- 12.59 12.46 12.68 12.39 
Connecticut, Maryland, New Jersey, New York._.--------------- 11.24 11.10 11.51 11.79 
Jllinois______..____ eee ee eee 9.23 9.04 9.28 9.37 
Indiana_____________________-- eee eee eee ----- 10.02 10.08 10.36 10.73 
Kentucky, Missouri, Tennessee, Texas.._.---------------------- 9.35 8.97 9.10 9.59 
Michigan__._____..._._--...--------------------------------- 9.86 9.85 10.14 10.31 
Minnesota and Wisconsin____._..____.-.------------------------ 10.78 10.67 11.37 11.56 
Ohio__..__.-_..-_-_--------- eee ee ee eee eee eee 9.00 8.86 8.93 9.25 
Pennsylvania ____.......__-_---._---------------------------- 8.09 8.54 8.91 9.20 
West Virginia._________-_._-..-_-.---------------------------- 7.66 7.74 7.72 7.80 

Average_____.__-_._..-----_.--.------------------------ 9.28 9.51 9.78 10.02 
Value of coal per ton of coke._..____--_-.---------------------- 18.29 13.51 13.94 14.37
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Table 29.—Washed and unwashed coal carbonized in the United States in 1967, by States 
in which used ! 

(Thousard short tons) 

Bituminous coal Anthra- Grand 
- $tate ——_ cite total 

Washed Unwashed Total 

Oven coke: 
Alabama. ____.____._.--_--_-------..-------. 7,742 --..---- . 7,742 40 7,782 
California, Colorado, Utah_...._...-----_---- 4,903 209 5,112 ______-- 5,112 
Connecticut, Maryland, New Jersey, New York. 10,419 1,671 12 ,090 14 12,164 
Illinois. _..-....__-___-._-__._--_u------------- 2,914 499 3,413 ~ 410 3,422 
Indiana____________-_-______._- ------_-.-- 11,807 18 = =11,825 47 11,871 
Kentucky, Missouri. Tennessee, Texas__.._--_ 2,325 384 2,709 54 2,764 
Michigan___.___..___--_..-------.--.------ 4,404 -------- 4,404 93 4,496 
Minnesota and Wisconsin_____-...-----.---- 1,226 ____---- 1,226 43 1,269 
Ohio___-_--_ 2-2 ee eee eee ---- =, 052 372 11,424 95 11,520 
Pennsylvania____........_----...---------- 25,897 . 278 26,175 73 26,248 
West Virginia_._..__..__._.-.---_---.--._.. 4,781 -------- 4,781  -_-.---- 4,781 

Total 1967. __.____-._..__-_.-.---_-.-.-. 87,470 3,431 90,900 528 91,428 
At merchant plants._........_-_.--..------. 8,101 116 8,217 431 8,649 
At furnace plants____....._._._.--.---------. 79,368 8,314 82 , 683 97 82,780 

Total 1966_______-..-.._.-..-_-_-_--_---. 90,4384 3,089 93 , 523 515 94,037 

Beehive coke: . 
Pennsylvania. __-.....-..--.--...-.--.~----- 520 55 574 ._.----- 574 
Kentucky, Virginia, West Virginia_.._..._---- 767 30 197 uuu. W97 

Total: 
1967____--.___._-_ Leelee) 2-1, 287 85 1,372  -_.---- 1,372 
1966_________._.-_--_-.--_----------- 2,220 148 2,369 __...--- 2,369 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 30.—Washed and unwashed bituminous coal carbonized in the United States 1 

(Thousand short tons) . 
ee, 

Washed coal Unwashed coal 
———_—__  —————— ——  —__ Total Percent 

Year In In In In coal of total 
slot beehive Total slot beehive Total carbonized washed 

. ovens ovens ovens ovens 
a 

1964_____._......-. 82,443 1,813 84,255 4,289 213 4,502 88 , 758 94.9 
1965___.__..._..-.__. 88,890 2,179 91,068 3,196 514 3,710 94,779 96.1 
1966___...__..._._-. 90,4384 2,220 92 , 654 3,089 148 3, 238 95 , 892 96.6 
1967____.__._.__._-. 87,470 1,287 88 , 756 3,431 85 3,516 92,272 96.2 

a 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 31.—Average volatile content of bituminous coal carbonized by oven-coke plants in 
the United States ! 

High Medium Low Total 

Year Thousand Volatile Thousand Volatile Thousand Volatile Thousand Volatile 
short content short content short content short content 
tons (percent) tons (percent) tons (percent) tons (percent) 

1964___.._......._ 58,012 35.2 11,152 25.9 17,569 17.5 86, 732 30.4 
1965___-____.... 61,725 35.2 11,791 25.9 18,570 17.8 92, 086 30.5 
1966___._._....._ 63,061 34.6 10,395 26.2 20, 067 17.8 93 ,523 30.1 
1967___..__...._._. 59,787 35.1 12,470 26.4 18,644 18.2 90,900 30.4 

1 Data may not add exactly to totals shown due to independent rounding.
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Table 32.—Coal received by oven-coke plants in the United States in 1967, by consuming 
States and volatile content ! 2 

(Thousand short tons) 

. High- Medium- Low- 
volatile volatile volatile 

——— OC ——————— Total 
Consuming State Per- Per- Per- coal 

. . Quan- cent Quan- cent Quan- cent receipts 
tity of tity of tity of 

total total total 

Alabama_________._.-..--.--.---------------- 1,181 14.2 6,144 177.2 681 8.6 7,956 
California, Colorado, Utah.._..____._..._-----.-. 4,159 82.9 788 15.7 70 1.4 #£4«245,018 
Connecticut, Maryland, New Jersey, New York-_- 9,576 74.7 546 4.3 2,699 21.0 12,821 
Illinois. --_._._--.--2- eee. )=— 2,859 68.7 325 9.5 750 21.8 3,434 
Indiana___.._-_.--.-------------------------. 7,185 59.1 2,181 17.5 2,848 23.4 12,164 
Kentucky, Missouri, Tennessee, Texas___...._._.. 1,478 53.8 461 16.8 810 29.4 2,749 
Michigan__.___.___._._--..--.-_.--_-_-_._-... 38,119 66.1 128 2.7 1,469 31.2 4,716 
Minnesota and Wisconsin__.._......-.._-._--_-_- 676 45.8 1386 9.2 663 45.0 1,475 
Ohio___--.-..-.-.-_.------------------_---.-. 8,749 75.9 223 1.9 2,551 22.2 11,524 
Pennsylvania. ____..._------------------------ 18,178 66.2 1,558 5.7 7,719 28.1 27,455 
West Virginia..___________-_-.--.----._____..-. $3,878 81.9 120 2.5 735 15.6 4,728 

Total 1967________--.-_----.--.--..--.-. 60,484 64.3 12,559 13.4 20,997 22.3 94,040 
At merchant plants.______-.------.-----.-.-.-- 4,056 47.5 1,259 14.7 3,229 37.8 8,545 
At furnace plants__.__.__...--------------_-_.-. 56,428 66.0 11,299 18.2 17,768 20.8 85,495 

Total 1966__.___.____.....-_._-_---._.-. 61,745 65.5 10,319 10.9 22,300 23.6 94,364 

| 1 Volatile matter on moisture-free basis; High-volatile—over 31 percent; medium-volatile—22 to 31 percent; 
and low-volatile—14 to 22 percent. 

2 Data may not add exactly to totals shown due to independent rounding.
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Table 33.—Origin of coal received by oven-coke plants in the United States in 1967, by 
producing county and volatile content ! 

(Thousand short tons) 

Volatile content 2 
State and county where coal was produced —_—___—___—__—_—— Total 

High Medium Low 

Alabama: . 
Bibb..__-.----_-- eee 162) ___L eee LL ee 162 
Jefferson... _.-._----- 2 eee 310 5,420 _______- 5,730 
Walker_..._._._-___-_ eee eee 80) ..----- LLL eee 30 

Colorado: 
Gunnison.____._._.--.- eee 668 ___.---. Lue 668 
Las Animas______.___--.._--_-_.--_----- eee eee = 1,062 _--ee le LLL Lee 1,062 
Moffat. _-.__..--_--_.-._----- eee (3) eae eeeee olen eee (3) 
Pitkin......_-.. 2-2-2 eee eee Lee 4615 _______- 4615 

Ihlinois: 
Franklin... ._.-.---.-_-.--..- 2 eee eee eee) ,082 LeeLee 1,032 
Jefferson_____.-._-- eee eee ee 645 ___-_----. eh elee 645 
Saline____._____._--___ eee eee 2638) __-_-__- WL Le_e- 263 
Williamson__________________u ee eee eee 21 ____Lue Lee 21 

Kentucky: . 
Floyd.__.._-_.---_-.----_.------ +e eee eee eee, = 2,162 eee LLL 2,162 
Harlan__.._-....---.-- eee eee) 2, 852 LeeLee 2,852 
Knott... ee eee 8 __--eee tLe eee 3 
Letcher.........-_-_---- ~~~ eee eee 547 oe Lee 547 
Pike____...-.__.__---_- eee eee 5, 886 LeeLee 5,386 

New Mexico: Colfax____.______..--._-_-_ eee eee 607 __-_---. -------- 607 
Oklahoma: . 
Haskell_...-.--._- 2 eee eee ee 207 _______- 207 
Le Flore___.._-.___-__-_. 22 eee eee eee eee eee 108 108 
Rogers. -.___._-__- 2 ee eee eee eee 185 -Leee eee Le 135 

Pennsylvania: 
Anthracite_._..._..2._---2- eee eee eee eee eee eee 421 421 
Bituminous: 

Allegheny. ..._-_.-..-..--_------_-- eee.) 2,908 -Le eee LLL 2,908 
Cambria___.__-..___-__------ eee Lee 315 3,099 3,414 
Fayette..______._.-_- ~~ eee eee 162) ___-_- LLL. 162 
Greene__________ eee eee 6,078 __-_-.-. -_-_---. 6,078 
Somerset__..__..__..-..-----_ eee eee Ll __uL_-- 678 678 
Washington__.....-._.___.____-...----.-_----_--. 18,564  -2-_L ee. LLL Lee 13 , 564 
Westmoreland______________--__.-.- 2 --_-eeee---- 0 oa, 91T) WLLL eee Lee 1,917 

Utah: Carbon._____.._.--_-- ee eee eee eee ------ = s1,823) LeeLee Lee 1,823 
Virginia: 

Buchanan____._____-.--_--___- eee ee 199 442 643 1,284 
Dickenson___..__._-_.-.----_-__ eee eee 447) __- eee tee 447 
Russell_.___.._-_._------- 1 eee eee 911 1,422 _______. 2,333 
Tazewell. __.______._.-.--._----_-- eee eee eee eee 1,784 -_._.--- 1,734 
Wise___.__.-_.-_-_-_--- eee eee 718) __u- ee eee 713 

West Virginia: 
Boone._..._-___--_-__------_- 1 eee 1,496 ______..  -___ _-- 1,496 
Fayette.___._._-_-.---_--.-_-_-----..---_.-------.-. 2,444 39 647 3,131 
Greenbrier__.____-.-.-_-___--__- o- +e eee eee eee Lee 112) _____--- 112 
Kanawha___.__-___.-_-___--.__ eee eee), 068 LLL LeeLee 1,068 
Logan___...-_---_--..-_--- eee eee.) 4, 885 Lee ee 4,885 
MeDowell____._-_-----_.-_-_-.---_-2--- eee eee Lee 342 10,316 10, 658 
Marion____..___.-_-.-----_-_-.-- eee) 2,954 LeeLee 2,954 
~Mercer____.__.-_._.------ eee eee ee eee 713 713 
Mingo____-._.--------_--.-.-------_-_-------------- 1,612  -_-----2) ----__-.- 1,612 
Nicholas____._---..----_----------------------------- 853 1,121 _____-_. 1,974 
Raleigh.___...---_..-----------------_---- eee +e 44 1,559 1,604 
Wayne.________--___---_--__ + eee eee eee 267) __-._--- 267 
Webster______..-_-_.-----_--------- 2 eee eee +--+ ee 40 _.--__-- 40 
Wyoming.__.________------__-.------.- + - ee 563 439 2,813 3,816 

Total__________ 2 eee __-----_ 60,484 12,559 20,997 94,040 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Volatile matter on moisture-free basis: High-volatile—over 31 percent; medium-volatile—22 to 31 percent; 

and low-volatile—14 to 22 percent. 
3 Less than 14 unit. 
4 Includes small quantity imported from Canada.



Table 34.—Origin of coal received by oven-coke plants in the United States in 1967, by States ! . 

(Thousand short tons) | 
ne eee 

Coal produced in— | @ 

Consuming State Alabama Colorado IHinois Kentucky New Okla- Pennsyl- Utah Virginia West Total BR 
Mexico homa vania Virginia > 

a 

2 

Alabama. -_.._-.-_-..----------- eee eee eee 5, 8840 Lee eee eee eee eee eee ee 42 __..... 1,118 967 7,956 o 
California, Colorado, Utah._.......-----22------ ee Lee 2,345 .L---- LLL elke OT 1,823 ______- 244 5,018 Q 
Connecticut, Maryland, New Jersey, New York...-.. --.-. ------.  ------- 8,759 _-L-ue ee LL 4,802 ___...- 542 3,718 12,821 o 
Illinois__...--..--- 2 eee eee eee ee eee 1,825 1,008 -.----. LLL leee 9 LLLLuLe 57 1,036 8,434 > 
Indiana.__...._..-____---2---- eee eee eee eee ee 637 8,912 22. Lull BL 2. | 2,275 5,290 12,164 m 
Kentucky, Missouri, Tennessee, Texas_.__._..__..-. a 449 58 _Lu eee 180 2,024 2,749 Q 
Michigan._____....--------- eee eee eee eee eee eee eee 1,416 -.L 22. LLL 92 LuLu 146 3,062 4,716 ry 
Minnesota and Wisconsin...._..-__.--_-------- eee eee eee eee eee eee 1838 Leelee LLL | ee 472 768 1,475 | Ohio___.--.---------------- 22 - nee eee eee 497 _...-..  -2----- 4,749 _.__._- 508 5,769 11,524 5 
Pennsylvania. ____._..---------- eee eee eee ee eee eee eee eee 69 oe eee Lee 15,898 __..._- 1,141 10,347 27,455 Q 
West Virginia_......--. 2-2-2 eee eee eee eee 108 _2e eee Le 8,889 ____L__ 125 1,106 4,728 > 

Total 1967__-..__..-- eee. =, 922 2,345 1,961 10,951 607 449 29,1438 1,828 6,510 84,330 94,040 mn 
At merchant plants_____.-2.2--- ee 674 .-2oee Ll 1020 wee Le 468 ____.__ 792 6,510 8,545 
At furnace plants___.__...---.-----.---.-...--.-. 5,248 2,345 1,961 10,849 607 449 28,675 1,823 5,719 27,820 85,495 

Total 1966__.......----.-----------.-----. 5,855 2,401 1,868 10 ,267 353 542 27,547 2,129 4,659 38 , 748 94,364 
nO 

1 Data may not add exactly to totals shown due to independent rounding. 
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Table 35.—Quantity and percentage of captive coal received by oven-coke plants in the 
United States ! 

(Thousand short tons) . 

, At merchant plants At furnace plants Total 

Year Total Captive coal Total Captive coal Total Captive coal 
coal = ————-—_—— coal  ———____——_ coal = =——————__—__ 

received Quantity Percent received Quantity Percent received Quantity Percent 

1964_______... 9,208 3,172 34.5 81,129 53,265 65.7 90,336 56,437 62.5 
1965__..__....._ 9,167 3,229 35.2 84,654 55,228 65.2 93 ,820 58,457 62.3 
1966___._.__..__ 8,670 3,006 34.7 85, 694 54,155 63.2 94,364 57,161 60.6 
1967__..__..-. 8,545 3,109 36.4 85,495 52,928 61.9 94,040 56,038 59.6 

1 Data may not add exactly to totals shown due to independent rounding. 

Table 36.—Month-end stocks of bituminous coal at oven-coke plants in the United States 

(Thousand short tons) 

Month 1963 1964 1965 1966 1967 

January_____._._._.__.--.__---.--_-----.-.---. 17,3839 7,780 9,517 10,137 9,244 
February___.._______------------- ee ee 7,233 7,900 9,225 9,970 9,364 
March________- eee eee 6, 595 8,299 9,424 11,318 9,491 
April_.._.._-._-___-.-_- Le eee --------_-_ = 6 , 883 8,411 9,576 8,640 9 , 829 
May_____..-.______- 2 eee 7,648 8,841 9,749 8,624 10,596 
June.__.._-_-._--- eee eee 8,202 9,375 9,970 9,078 11,019 
July... eee eee 6,386 7,467 7,744 6,645 8,774 
August..__..-.-_- -.-- eee eee 6,919 7,969 8,501 7,265 9,465 
September__._.___..-_._-___-.--_-----_-------- 7,290 8, 643 8 , 253 7,621 9,726 
October_______.____--_-----_--------_---------- 17,912 9,346 9,107 8,180 10,611 
November_____.__....-_-_-.__-_.--------.------ 8,054 9,873 9,743 8,568 10,914 
December. ._______.._--_----_-_--_---.-------- 8,014 10,081 10,506 9,206 10,940 

Table 37.—Month-end stocks of anthracite at oven-coke plants in the United States 

| (Thousand short tons) 

Month 1963 1964 1965 1966 1967 

January.....---_-...--.-_-_------.------- 99 82 104 121 127 
February._......-_.-__--_---- eee 13 67 82 95 103 
Mareh__.__.-.-__--- eee eee 51 42 69 79 83 

April.-----~----7-20222cerc ee tete tet 45 37 59 79 86 
ay_._._-.---.--------- ee eee 40 43 68 82 90 

June________--- eee 56 59 87 85 101 
July... 2 eee 58 60 96 72 106 
August____________.__-.------ eee eee 72 68 97 73 129 
September._.._______..__-.-----------.---- 87 83 105 17 136 
October_._____-_..-.-------------_-_----- 110 103 114 108 151 
November. ______...-__------------------- 121 133 125 128 149 
December__________-_-.--_.------_------- 114 129 134 135 157
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Table 38.—Coal-chemical materials, exclusive of breeze, produced at oven-coke plants in 
the United States in 1967 1 2 

Sold 

Value On 
Product Produced ——_——__-_—__——— hand 

Quantity Total Average Dee. 31 
(thou- per 
sands) unit 

a 

Tar, crude____.__------------------thousand gallons__ 780,334 3 354,674 $33,686 $0.095 48,564 
Tar derivatives: 

Sodium phenolate or carbolate___._--_.-----do___- 3,241 8,192 323 -102 174 
Crude chemical oil (tar acid oil)_......._.-..-do_._- 28,089 27,566 4,514 164 1,072 
Pitch-of-tar:4 

Soft. __.._.._-------------thousand short tons__ . 660 183 4,891 26.666 16 
Hard__..-.--.-------------------------d0---- 340 105 3,971 37.717 60 

Other tar derivatives:5...__..__.___._-_---------- eee eee) 14,822 ------) ------ 

Ammonia products: 
Sulfate__........------------thousand short tons_- 738 687 18,469 26.867 152 
Liquor (NHs3 content)..._...-.-------------do__-- 14 12 683 56.685 2 
Diammonium phosphate. ..-.-----------.--do---- 41 42 4,110 98.864 3 

Potala oon eee nent eee ee 2B) 262Z ee 
Sulfate equivalent of all forms_thousand short tons__ 834 776 .__-.-. ------ 165 
NH; equivalent of all forms.___..---.-------do__-- 215 200 ____--- ------ 43 

Gas: 
Used under boilers, etc__..._._--million cubic feet_-_ 100,069 19,330 -193  _.-_ 
Used in steel or allied plants________._..----do_--_] ¢ 959. 359 399,662 94,657 23870 Le 
Distributed through city mains____._..--..--do_-~-- ? 20, 039 8,559 AZT _LL Le . 
Sold for industrial use__......_....-----.---do_-_--] 86,274 15,732 182 _____- 

Total.....-..--------------------------do.--. 959,359 606,044 188,279 .228 ______ 
Crude light oil__......__-.-.--------thousand gallons._ 7 252,188 94,504 13,229 .140 8,496 

Light-oil derivatives: 
Benzene: 

Specification grades (1°, 2°, 90%)-_--_-..-do_--- 86,683 84,231 20,293 241 867,120 
Other industrial grades___..._.._-.-...--do___- 3,959 3,938 648 © .165 92 
Toluene (all grades)_____....----------do-_-- 19,358 18,620 3,694 .198 1,646 
Xylene (all grades) _-__-_.-.-----------do-_-- 5,488 5, 763 1,646 . 286 4382 
Solvent naphtha (all grades)___.....----do_-__-_ 3,633 2,558 411 .161 591 
Other light-oil derivatives. .___...-.-.--do-_--- 8,397 2,068 239 -115 3386 

Total._.._._..._-.---------------do.._. 127,517 117,178 26,930 .230 10,317 
Intermediate light oil_..__._..._--.------------do---- 5,558 1,566 127 082 298 

Grand total._...___________------------- 0 -------- eee) =—-268, 584 ~~~ +--+ 
eee 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Includes products of tar distillation conducted by oven-coke operators under the same corporate name. 
3 Includes 29,018,000 gallons sold to affiliated companies for refining and a small amount exported. 
4 Soft—water-softening point less than 110° F.; medium—110° to 160° F.; hard—over 160° F. Figures on 

hard pitch include small amount of medium pitch. 
5 Creosote oil, cresols, cresylic acid, naphthalene, phenol, pyridine, refined tar, tar paint. 
6 Includes gas used for heating ovens and gas wasted. 
7 153,871,000 gallons refined by coke-oven operators to make derived products shown. 

Table 39.—Coal equivalent of the thermal materials, except coke, produced at oven-coke 

plants in the United States 
Oy 

Materials produced Estimated equivalent in heating value ! 
(billion Btu) 

a nm Coke 

Coke Surplus Light equiv- 

Year breeze gas Tar oil alent 

(thou- (billion (thou- (thou- Coke Surplus Tar Light Total (thou- 

sand cubic sand sand breeze gas oil sand 

short feet) gallons) gallons) short 

tons) tons) 
a 

1964___.... 3,902 582 762,918 248,669 78,040 320,100 114,438 32,327 544,905 20,798 

1965__..._.._ 4,037 630 802,738 262,701 80,740 346,500 120,411 34,151 581,802 22,206 

1966_..._... 4,012 630 801,867 262,640 80,240 346,300 120,280 34,143 580,963 22,174 

1967__..._.. 4,025 606 780,334 252,138 80,500 333,300 117,050 32,778 563,628 21,513 
wn 

1 Breeze, 10,000 Btu per pound; gas, 550 Btu per cubic foot; tar, 150,000 Btu per gallon; and light oil, 130,000 

Btu per gallon.
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Table 40.—Average value of coal-chemical materials used or sold and of coke and breeze 
produced per short ton of coal carbonized in the United States 
eS 

1964 1965 1966 1967 
Sis ES 

Ammonia products.______--_-----..---------------------- $0.275 $0.268 $0.280 $0.254 
Light oil and its derivatives__._._____-..-------------------- .459 505 481 -441 
Surplus gas used or sold_______-__-_.-_-------------------- 1.516 1.556 1.522 1.512 
Tar and its derivatives (including naphthalene): . 

Tar burned by producers 1_..._....---.---------------- 381 .362 .328 .318 
Sold______________-__------- eee ee +--+ --- . 705 672 677 .675 

Total_.______.____________-_---------------------- 3.3836 3.363 3.288 3.200 
Coke produced__._____.______---------------------------- 12.426 11.890 12.167 12.152 
Breeze produced_--__-----~-------------------------------- .303 .301 .292 .318 

Grand total__.___________..---.___-___-------------- 16.065 15.554 15.747 15.670 

1 Includes pitch-of-tar. 

Table 41.—Percentage of coal costs recovered from the recovery of coal-chemical materials 
in the United States 

| | 1964 1965 1966 1967 

Product: | 
‘Ammonia products_________.---_.-------------------- 3.0 2.8 2.9 2.5 
Light oil and its derivatives._._..____-._----------------- 4.9 5.3 4.9 4.4 
Surplus gas used or sold___________-_-_-----------=----- 16.3 16.4 15.6 15.1 
Tar and its derivatives used or sold (including nap hthalene) 11.7 11.0 10.3 11.4 

Total__..______ eee eee 35.9 35.5 33.7 33.4 
Value of coal per short ton._____.____.._.-._--_----------- $9.28 $9.51 $9.78 $10.02 

Table 42.—Production and disposal of coke-oven gas in the United States in 1967, by States! 

(Million cubic feet) 
ae 

Produced Surplus used or sold 

Thou- Value 
sand Used in —_— 

State cubic heating Average Wasted 
Total feet ovens Quantity Thou- per 

per ton sand thou- 
of coal dollars sand 
coked cubic 

feet 

Alabame________.-__-...---------- 75,392 9,69 34,317 39,541 $5,792 $0.146 1,534 
California, Colorado, Utah____..._-. 54,607 10.68 17,999 36,305 5,906 .163 304 
Connecticut, Maryland, New Jersey, 

New York____________---_------- 181,844 10.84 41,058 89,276 35,130 .3893 1,510 
Illinois_____.____.__.--.--.-_-.---. 34,781 10.16 10,770 22,349 3,824 171 =1,662 
Indiana______________-----_._.---- 125,265 10.55 36,858 88,172 16,322 .185 235 
Kentucky, Missouri, Tennessee, Texas_ 24,921 9.02 12,574 11,701 1,502 128 646 
Michigan_..____.__.._.._---------- 44,951 10.00 9,354 35,508 8,010 .226 89 
Minresota and Wisconsin. __.____.-- 11,974 9.44 6,350 5,492 829 151 132 
Ohio___._______._______.-_____-_---- 116,757 10.14 43,545 72,046 17,255 .240 1,166 
Pennsylvania__._._._..._-_..------. 284,680 10.85 114,004 167,471 34,337 .205 3,206 
West Virginia.__._...__.._._.____---. 54,186 11.33 14,925 38,184 9,370 .245 1,077 

Total 1967____.________-_.-.--. 959,359 10.49 341,753 606,044 138,279 .228 11,561 
At merchant plants.__.._._.....-._.__-. 74,2738 8.59 35,714 37,595 10,395 277 964 
At furnace plants___..._._.._....---. 885,086 10.69 306,039 568,449 127,883 .225 10,597 

Total 1966__..______________. 989,805 10.53 347,041 629,565 148,140 .227 13,199 

1 Data may not add exactly to totals shown due to independent rounding.
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Table 43.—Surplus coke-oven gas used by producers in the United States and sold in 1967, 
by States 1 

(Million cubic feet) 

Used by producers 

Under boilers, ete. In steel or allied plants 

State Value Value 

Quantity Average Quantity Average 
Thousand per Thousand per 
dollars thousand dollars thousand 

cubic feet cubic feet 

Alabama_____...._-_------------- 15,776 $2,320 $0.147 19,715 $3,000 $0.152 
California, Colorado, Utah.___..---- (2) (2) (2) €3) (2) (2) 
Connecticut, Maryland, New Jersey, 
New York_-_-.__._--_---.---.----- 3,182 682 .214 71,177 27,097 38] 

Ilinois..._.---._-_---------~----- 4,121 594 144 13,225 2,451 185 
Indiana. .....-_-.-.-..-----.~----- 6,922 1,316 .190 78,540 13,912 177 
Kentucky, Missouri, Tennessee, 

Texas___.---------------------- 4,947 542 .110 (2) (2) (4) 
Michigan-_--_-...---------------- (2) (2) (2): (2) (2) (7) 
Minnesota and Wiseonsin__._.._-__- (?) (2) __ (2) (2) (2) (2) 
Ohio_...--2---_ eee eee 12,897 3,424 265 52,363 12,705 243 
Pennsylvania__..__.....-......... 24,019 4,760 .198 78,193 17,225 .220 
West Virginia_.._.__..------------ (?) (2) (2) (2) (2) (2) 
Undistributed ___-._.-------------- 28 ,205 5,693 .202 86,449 18,268 211 

| Total 1967__._..._.__...._-. 100,069 19,330 .193 399 , 662 94,657 .237 
At merchant plants_._.........---. 10,315 1,778 172 1,103 274 248 
At furnace plants._..__....._._.-... 89, 753 17,552 .196 398 , 559 94,383 237 

Total 1966_._.......__.._..-. 102,975 19,631 .191 480,452 110,393 -230 

Sold 

Distributed through city mains For industrial use 

Value Value 

Quantity Average Quantity Average 
Thousand per Thousand per 
dollars thousand dollars thousand 

cubic feet cubic feet 

Alabama. _.....-...--.-.---..---- (2) (2) (2) 2,422 $362 $0.150 
California, Colorado, Utah.......-.. w-----2 fee eee een ee ene eee eee eee nee eee 
Connecticut, Maryland, New Jersey, 
New York_..__-_.-..--_.-.__-.. 14,848 7,336 $0.494 (?) (2) (2) 

Mlinois.....2--0- eee eee eee eee eee (2) (2) (2) 
Indiana______-_------------ eee (2) (2) (2) (?) (2) (?) 
Kentucky, Missouri, Tennessee, 
Texas... eee eee eee eee (2) (2) (2) 

Michigan_..__-2-. ee eee eee eee wee (?) (?) (2) 
Minnesota and Wisconsin___...---. ------. ~------- 0 ~---- ee (?) (2) (?) 
Ohio._-___- eee ee eee eee eee eee 6,786 1,126 . 166 
Pennsylvania__.-_._.-._.___._---- (2) (2) (2) (2) (2) (2) 
West Virginia__.......------.---e eee nee eee + -e-e (2) (?) (2) 
Undistributed_..........-.-..--_-- 5,191 1,223 236 77,065 14,244 -185 

Total 1967___.....-....._..._. 20,039 8,559 -427 86,274 15,732 -182 
At merchant plants_.._............. 18, 597 6,227 458 12,579 2,116 168 
At furnace plants___......_._..-_.- 6,442 2,332 . 362 73,694 13,616 .185 

Total 1966_....__.....-...... 20,872 8,933 .428 25,266 4,183 - 166 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Included with Undistributed to avoid disclosing individual company confidential data.
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Table 44.—Coke-oven gas and other gases used in heating coke ovens in the United States 
in 1967, by States 1 2 | 

(Million cubic feet) 

Blast- Total ; 
State Coke-oven furnace Natural coke-oven 

gas gas gas gas 
equivalent 

Alabama. ____..___-._._-_-------------e-------------- 84,817 ee 9 34,326 | 
California, Colorado, Utah_._.__._.____.__----_-___--._. 17,999 3,591 43 21,633 
Connecticut, Maryland, New Jersey, New York___.....__. 41,058 312,830 1,198 55,086 
Ilinois..._._.......-._--- 2-2 a eee ----------.- 10,770 12,509 _____.___ 23,279 . 
Indiana____..-.-_-...___-.__-__ eee -------------_ 36,858 ~ 7,503 954 45,315 
Kentucky, Missouri, Tennessee, Texas__._...------.---- 12,574 -.2-.2LL2) LLLiueee- 12,574 
Michigan_.._..____.-_.__.-._-__-- ae +--+ 9,354 12,422. 61 21,837 
Minnesota and Wisconsin.._....._..----.-------------- 6,850 __. oe Le 6,350 
Ohio. ._._-_-.-_._--- 2 eee eee eee. = 48, 545 4,552 __.._.-_- 48 ,097 
Pennsylvania. ._-_._..__._-_--- eee eee ---_ =114, 004 1,994  ____-L-__- 115 , 998 
West Virginia.._____.___._________-_o-------_---_---. =: 14, 925 6,266 _____-_-_ 21,191 : 

Total 1967__._..__......_-_-- o-_----------- «= 8.41, 753 61, 667 2,265 405 , 685 
At merchant plants._-__._-._-__. 2. ---.---.------_-_-. 35,714 1,239 557 37,510 

' At furnace plants__...__......-..-o2-_-_---_------..--. 306,039 60 , 428 1,708 368,175 . 
Total 1966___.._.______.....____.-----.----.-_.. 347,041 57 , 884 1,212 406,137 

a | 

1 Adjusted to an equivalent of 550 Btu per cubic foot | 
2 Data may not add exactly to totals shown due to independent rounding. ( 
5 Includes small amount of producer gas 7
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Table 45.—Coke-oven ani monia produced in the United States and sold in 1967, by State ! 

(Thousand short tons) 

a 

_ Produced 
| : 

A TSA 

! State Active Pounds As 
| plants 3 Sulfate per ton As liquor 
| equivalent of coal sulfate 3 (NH3 
a coked content) 

a 

| Alabama______.___-_.-------------------------- 7 76 19.64 14 (+) 
| California, Colorado, Utah___.-----_---_---------- 3 57 22.11 52 {4) 

Connecticut, Maryland, New Jersey, New York. - --- 5 111 19.14 103 (*) 
| Illinois ..._..---.------------------------------- 4 32 19.09 32 _ anne 

Indiana_____.._-_------------------------------ 5 125 21.12 116 (4) 
Kentucky Tennessee, Texas___..----------------- 3 17 15.88 (4) (4) 

Michigan__._____.------------------------------ 3 28 12.24 23 (4) 
Minnesota and Wisconsin_.._..------------------ 2 7 13.37 (4) (4) 

| Ohio-___-_._------------------------------------ 11 95 17.36 84 (*) 

| Pennsyivania___.__..-----------------~--------- 12 243 18.51 243 ------+ 

West Virginia___.......-------------------------- 3 44 18.59 44 a 

| Undistributed_____.__-_-_----------------------- ---- _auaee wee neee 8 14 

| Total 1967______-_--.--.------------------ 58 834 18.68 57718 14 
At merchant plants.__.._------------------------ 12 64 17.25 24 10 

At furnace plants__.__.._-_---.------------------- 46 770 18.81 755 A 
| Total 1966________.-..--.---------------- 58 862 18.79 810 14 

Sold 6 On hand Dee. 31 — 

| As sulfate 3 As liquor Liquor 
(NH3 content) Sulfate 3 (CNHs 

so content) 
Quantity Value Quantity Value 

Alabama. ___._.-.....-.-------------- 69 $1,920 (4) (4) 17 (4) 
California, Colorado, Utah.__._.-_----- 52 8,581 (4) (4) 7 (4) 
Connecticut, Maryland, New Jersey, 
New York____.-_------------------ 99 2,765 (4) (4) 15 (4) 

Tllinois..____..-.._..---------------- 27 785 __-_-- ~o---- T _----- 

| Indiana____...-.-------------------- 104 2,956 (4) (4) 21 1 
| Kentucky, Tennessee, Texas_._---.---- (4) (4) (4) (4) 1 C7) 

| Michigan_.___....-------------------- (4) (4) - (4) (4) . 7 (7) 

Minnesota and Wisconsin__...-~--.---- (4) (4) (4) (4) (4) ¢*) 

Ohio______.-.._-__-.----------------- 78 2,116 (4) (4) 19 1 

Pennsylvania._.._-...--------------- 229 5,644 ___.-- eo neee 54 a 

West Virginia.__._....--------------- 40 992 ____-- aoe e ee 6 _u---- 

| Undistributed_______.._-.---.-------- 31 1,821 12 683 ae _u---- 
a 

Total 1967_.__.___-..---.---_-- 8729 22,579 12 683 156 Zz 

| At merchant plants.___..---.--------- 24 667 8 563 5 2 
| At furnace plants_._.....-.------------ 705 21,912 4 120 150 1 

| Total 1966__....__._..___--_...-. 866 25 , 548 12 748 107 2 

 ——— 

. 1 Data may not add exactly to totals shown due to independent rounding. 
, 2 Number of plants that recovered ammonia. 
| 8 Includes diammonium phosphate. 
| 4 Includes with “‘Undistributed”’ to avoid discling individual company confidential data. __ 

| 5 Comprises 738,000 tons of ammonium sulfate and 41,000 tons of diammonium phosphate disclosing 

! produced in California, Colorado, and Michigan. 
6 Includes 86,000 tons of ammonium sulfate valued at $2,122,000 exported. 

| 7 Less than 4 unit. . 

8 Comprises 687,000 tons of ammonium sufate valued at $18,469,000 and 42,000 tons of diammonium 

phosphate valued at $4,110,000. 

|
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Table 46.—Coke-oven tar produced in the United States, used by producers, and sold in 1967, by States ! 

(Thousand gallons) 

Produced Used by producers Sold for refining into 
tar products 3 

Fe ———— On hand 
State Gallons For. Value Dec, 31 

Total per ton refining As fuel Other- Quantity ————-_—_-____—_-_--—- 
of coal or wise . Thousand Average = 
coked topping dollars _ per gallon zB 

Alabama_______________ ee eee eee eee eee 56 ,313 7.24 (2) wen eee eee Lee ee 35,429 $3,611 $0.102 6,291 m 
California, Colorado, Utah___.._..__.__._.2 2 La eeu ie ___. «=. 49, 280 9.63 (2) (2) (2) 30,838 2,832 .092 3,512 re 
Connecticut, Maryland, New Jersey, New York.._...__........ 108,032 8.88 {2) (?) wee e eee 24,567 2,346 .095 5,036 wR 
Tlinois____...___-- 22 ee eee. «=: 228, 282 6.80 2 ee eee Lee 23,900 2,285 .094 957 rd 
Indiana__________- eee eee. 100,580 8.47 (2) (2) ween eee 40 , 828 3,711 .091 4,140 ty 
Kentucky, Missouri, Tennessee, Texas___.._..._._-..--...-.--. 17,876 rr (2) 17,701 1,841 .104 524 > 
Michigan____________. 2 eee eee eew---- = 81, 129 6.92 ____ LL _e . (2) (2) 23 , 550 2,176 .092 2,175 od 
Minnesota and Wisconsin__._____..._-_--- ee eee 7,357 5.80 __.-- 2-2. LLL alee (2) 7,618 726 .095 434 
Ohio_______--.--- ee eee eee eee = 104, 188 9.04 (2) 49 ,704 1,513 50,620 4,872 .096 9,464 } 
Pennsylvania._.__________---- ae eee. 284,286 8.93 117,189 42 ,076 829 73 , 642 7,164 .097 14,684 i 
West Virginia...._..... 2 2- eeeeeeeeeeeeeeee- )=— 48,118 10.06 (2) eee eee eee eee eee 25,982 2,178 .084 1,346 . 
Undistributed_.._..2 eee eee eee eee ee 174,435 37,229 126 _Lowe eee eee eee eee Lee 

ee 4 
Total 1967____.___-_______ ee eee = 780,884 8.53 291 , 624 129 ,009 2,468 354,674 83 , 686 .095 48 , 564 “ 

At merchant plants.______.....--------_---- ee -______----. 50,608 5.85 581 ___- eee L ee 50 , 563 4,865 .096 1,479 
At furnace plants___._.__._-_____-- eee eee. «=. 729, 782 8.82 291,043 129 ,009 2,468 304,111 28 , 822 .095 47,085 

Total 1966___-.__-__--------------------------------- 801,867 8.53 302 , 873 181,890 2,192 861 ,272 34,593 . 096 43 , 790 

1 Data may not add exactly to totals shown due to independent rounding. ' 
2 Included with “‘Undistributed”’ to avoid disclosing individual company confidential data. 
3 Comprises 29,018,000 gallons valued at $2,787,000 sold to affiliated companies and 325,656,000 gallons valued at $30,899,000 sold to other purchasers. Also includes 

small amount exported.
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Table 47.—Coke-oven crude light-oil produced in the United States and derived products 
produced and sold in 1967, by State 

(Thousand gallons) 

——— 

. Crude light oil Derived products 

Active Gallons Refined On Sold 3 
State plants! Pro- per ton on hand Pre 

duced of coal prem- Dec. duced Quan- Value 
coked ises ? 31 tity (thou- 

. sands) 

ee 

Alabama.._....2-.-.-.--2-_-- 7 . 18,169 2.88 17,847 888 14,290 12,950 $2,961 
California, Colorado, Utah_.___- 3 16,694 3.26 10,561 594 14,693 9,976 2,067 
Connecticut, Maryland, New 

Jersey, New York. _._____._- 6 36,947 3.04 23,909 995 19,817 18,249 4,692 
IHinois and Michigan_____._._- 7 20,177 2.58 1,997 525 (4) (4) (4) 
Indiana. -_-._..-.--.----.-.-- 4 31,123 2.75 406 1,865 (4) (4) (4) 
Kentucky, Missouri, Tennessee, 

Texas, West Virginia.....-.-- 7 21,754 3.00 2,451 751 2,412 2,407 446 
Ohio...-..--...------.------- ll 30,519 2.70 20,316 1,110 16,086 15,193 3,195 
Pennsylvania___..--.--------- 1 76,755 2.93 76,384 1,877 60,271 58,403 18,570 

Total 1967_-...-._-_-.-. 56 252,188 2.84 158,871 8,496 127,517 117,178 26,930 
At merchant plants_.__.____._- 3 14,651 2.17 9,116 1,101 9,815 8,551 2,259 
At furnace plants...-..-....-.. 58 237,487 2.89 144,755 7,386 117,702 108,627 24,672 

Total 1966_.......__._-.. 59 262,640 2.86 179,757 7,796 * 152,740 147,173 © 33,872 
$$ 

t Revised. ° 
1 Number of plants that recovered crude light oil. 
2 Includes small quantity of material also reported in sales of crude light oil in table 38. 
3 Excludes 94,504,000 gallons of crude light oil valued at $13,229,000 sold as such. 
4 Included with California, Colorado, Utah to avoid disclosing individual company confidential data. 

Table 48.—Yield of light-oil derivatives from refining crude light oil at oven-coke plants 
in the United States 

(Percent) 

Benzene Toluene Xylene Solvent Other 
Year (all (all (all naphtha light-oil 

grades) grades) grades) (crude and products 
refined) 

eee 

1964... eee eee 62.3 13.3 3.7 2.3 4.3 
1965... 2-2-2. eee eee 63.0 12.8 3.5 2.8 Al 
1966__....2-.--- wee 63.4 12.7 3.4 1.8 3.5 
1967.2 nee 58.9 12.6 3.6 2.4 5.4 

ean 

1 Included with ‘‘Solvent naphtha (crude and refined).” 

Table 49.—Benzene and toluene produced at oven-coke plants in the United States, by grade 

(Thousand gallons) 

Benzene 
——__—____—_-——_————— Toluene 

Year Specification Other (all grades) 
grades industrial 

(1°, 2°, 90%) grades 

1964.22 eee ene 116,292 3,516 25,521 
1965__. ee eee eee 117,991 3,927 24,816 
1966._....- 22 110, 223 3,709 22,791 
1967__...--.---2- 2 eee 86, 683 3,959 19 ,358
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Table 50.—Light-oil derivatives produced at oven-coke plants in the United States and 
sold in 1967, by States ! 

(Thousand gallons) 

enna aU Senn 

. | Benzene (all grades) Toluene (all grades) 

Yield Sold Yield Sold 

State from  —————_—____-__—— fron = ————————_——- 

Pro- crude Thou- Thou- Pro- crude Thou- Thou- 
duced light oil sand sand duced light oil sand sand 

refined short dollars refined short dollars 
(percent) tons (percent) tons 

i 

Alabama__.._.._-.-._---------- 11,085 62.1 10,057 $2,413 2,022 11.3 1,705 $329 

Colorado, Michigan, Utah-_---_-_-- 6,419 60.8 6,185 1,238 1,499 14.2 1,479 306 

Illinois, Indiana, Ohio._...-...-. 12,851 56.6 12,577 2,740 3,240 14.3 3,188 637 

Maryland and New York....-.-- 16,224 67.9 15,461 3,734 2,089 8.7 2,026 395 

Pennsylvania._.__....-.------- 42,451 55.6 42,269 10,465 10,281 13.5 9,993 1,988 

Tennessee, Texas, West Virginia - 1,611 65.7 1,619 351 227 9.3 229 40 
ne 

Total 1967_.......------. 90,642 58.9 88,169 20,941 19,358 12.6 18,620 3,694 

At merchant plants_.__-.--.---- 6,841 75.0 6,566 1,460 1,580 17.3 1,497 296 

At furnace plants.........--.--- 83,801 57.9 81,603 19,481 17,777 12.3 17,123 3,398 

Total 1966.....__....._-. 118,982 68.4 112,095 27,3383 22,791 12.7 22,622 4,309 
ee a ernment 

Xylene (all grades) . Solvent naphtha . 
(crude and refined) 

Yield Sold Yield Sold 
from ———___—_——_ fron ———___—_——— 

Pro- crude Thou- Thou- Pro- crude Thou- Thovu- 
duced light oil sand sand duced light oil sand sand 

refined short dollars refined short dollars 
(percent) tons (percent) tons 

et a nt 

Alabama__..._._---_---------- 605 8.4 728 $168 118 0.7 112 $18 

Colorado, Michigan, Utah_._-~.-- (2) (2) (?) (?) (2) (2) (2) (2) 
Illinois, Indiana, Ohio__....-..-- 1,161 3.5 1,179 263 «1,617 3.4 552 76 
Maryland and New York___----- (3) (3) (3) (3) (3) (°) (°) (8) 
Pennsylvania_........-..---+--- 3,570 3.6 8,719 1,189 1,898 2.1 1,894 317 
Tennessee, Texas, West Virginia - 152 6.2 137 26 (3) (3) (3) (8) 

anna RENEE 

Total 1967..........----. 5,488 3.6 5,763 1,646 3,638 2.4 2,558 411 
At merchant plants. .....---..-- 346 3.8 320 481 37 0.4 25 7 

At furnace plants__......-.-.--- 5,142 3.6 5,443 1,165 3,596 2.5 2,533 404. 

Total 1966_....._--..---- 6,124 3.4 6,410 1,405 3,161 1.8 2,954 547 
= 

1 Data may not add exactly to totals shown due to independent rounding. 
2 Included with Illinois, Indiana, and Ohio to avoid disclosing individual company data. 
3 Included with Pennsylvania to avoid disclosing individual company data. 

Table 51. Estimated consumption of commercial benzene (excluding motor grade ) in the 

United States, by uses } 

(Thousand gallons) 

Cn SCENE Nee Onno 

| Use 1964 1965 1966 © 1967 
a 

Styrene_........-----------+--+-------+--------------- 283 , 000 312,000 360 , 000 366,000 

Phenol (synthetic)__..._..-.-.---_-------------------- 146,000 161,000 178,000 171,000 

Dodecylbenzene__..._..__.._------------------------- 31,000 34,000 42,000 48,000 

Cyclohexane.______...-.----------------------------- 117,000 160 ,000 184 , 000 160 ,000 

Aniline. ___.. 2 eee ee eee eee eee 21,000 24,000 29 , 000 27,000 

DDT_____________- eee eee eee eee eee eee eee ---- = 12, 000 14,000 14,000 10,000 

Dichlorobenzene and monochlorobenzene._._-..----_---- 20,000 20, 000 20 ,000 20,000 

Maleie anhydride_____._._-_-__----------------------- 20,000 22,000 28 ,000 31,000 

Diphenyls........-.--------------------------------- 5,000 5,000 5,000 5,000 

Nitrobenzene__________-_.---_----------------------- 2,000 2,000 2,000 2,000 

Miseellaneous._..__.-_..----.------------------------ 20,000 20,000 20,000 27 ,000 

Exported_....-.._------------------------------------ 87,000 45,000 97 , 000 100,000 

Total..._..__.-----_---------------------------- 764,000 819, 000 979 ,000 967,000 

a 

r Revised. 
1 Coal Chemicals Committee, American Coke and Coal Chemicals Institute, Washington, D.C.
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| By Richard F. Stevens, Jr.’ 

Consumption of columbium and tanta- Services Administration (GSA) an- 

um raw materials continued to increase nounced a plan for the disposal of about 

during 1967 and end-use consumption 5 million pounds (columbium content) — 

of columbium and tantalum reached new of columbium concentrate from the De- 

alltime record highs. The primary use fense Production Act Inventory over 

of columbium in the form of ferrocolum- several years. Five releases were made in 

bium increased 18 percent although steel 1966 and three releases were made in 

production decreased from its record high 1967. Although classified as columbite 

set in 1966. The use of tantalum contin- (Cb2O;), the material is actually colum- 

ued to be primarily in capacitors and  bite-tantalite (CbzO;-Ta2Os) and much of 

other electronic applications required by it was purchased for its tantalum content. 

the military in the Viet Nam conflict. The Cb2O; to Ta2Os ratio of the material 

About 1.5 million pounds of combined sold varied from about 47 to 1 to about 

pentoxides (Cb2Os+TazOs) containing 0.95 to 1. Material purchased for its col- 

some 800,000 pounds of columbium umbium content sold at an average price 

was released from government stockpiles of between $0.97 and $1.20 per pound of 

in 1967 compared with releases of ap- contained pentoxides while maternal pur- 

proximately twice these amounts made _ chased primarily for its tantalum content 

in 1966. ranged in price from about $2 to $6 per 
pound of contained pentoxides. 

Legislation and Government Programs. I Commodity specialist, Division of Mineral 

—On January 13, 1966, the General  gtudies. 

| Table 1.—Salient columbium statistics 

(Thousand pounds) 
eS I 

1963 1964 1965 1966 1967 
CC 

United States: 
Mine production of columbite-tantalite concentrates_--.-.-  -----  ------ ------ WwW Ww 

Releases from Government stocks (Cb content)!.-__--.--.  -----  ------  ------ 1,659 779 

Consumption of concentrate: Columbium metal contained 

in all raw materials consumed (Cb content)!__..__----- 2,054 2,758 2,749 3, 873 4,366 

Production of primary products: Columbium metal (Cb 

content)._..._____-------------------------------=- 104 95 WwW W WW 

Ferrocolumbium and ferrotantalum-columbium (Cb+Ta 

eontent)_._______---------------------------------- 1,576 820 1,961 3,664 1,960 

Consumption of primary products: 
Columbium metal (Cb content) -------------------- NA 124 33 100 111 

Ferrocolumbium and ferrotantalum-columbium (Cb+ 
Ta content)________--------------------------- 1,346 1,479 2,199 2,697 3,192 

Exports: 
Columbium ore and concentrate (gross weight) - --- - - - 47 343 NA NA NA 

Columbium metal, compounds and alloys (gross 
weight)_._-_..-------------------------------- 14 5 4 7 6 

Imports for consumption: 
Columbium mineral concentrate (gross weight)---.... 5,910 4.601 4,892 9,278 7,431 

Columbium metal and columbium-bearing alloys 
(Cb content)_.-_------------------------------- 1 4 10 4 @) 

Ferrocolumbium (gross weight)¢__-...-------------- NA 172 691 1,280 629 

World: Production of columbium-tantalum concentrates 

(gross weight)_--__------------------------------------- 9,858 11,726 14,618 22,988 20,801 

ee eee 
e Estimate. t Revised. W Withheld to avoid disclosing individual company confidential information. 

NA Not available. 
1 Includes columbium content in raw materials from which columbium is not recovered. 

2 Less than }4 unit. 

431
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Table 2.—Salient tantalum statistics 

(Thousand pounds) 

1963 1964 1965 1966 1967 

United States: 
Mine production of columbium-tantalum concentrates__._. ___._. .___._._ _____- WwW WwW 
Releases from Government stocks (Ta content)!__...----. = =--ee Leet 634 307 
Consumption of concentrate: Tantalum metal contained 

in all raw materials consumed (Ta content)!___________ 502 510 775 *1,392 1,730 © 
Production of primary products: 

Tantalum metal (Ta content)_._____________________ 418 448 712 1,064 1,021 
Ferrocolumbium and ferrotantalum-columbium (Cb+ 

Ta content)_--_.______._.- 2-22 ee __-___-_- «61,576 820 1,961 3,664 1,960 
Consumption of primary products: 

Tantalum metal (Ta content)_____.__.__.-_._ -.__- NA 214 435 493 443 . 
Ferrocolumbium and ferrotantalum-columbium (Cb-+ 

Ta content)_.._...__----------------.-----.--- 1,846 1,479 2,199 2,697 3,192 
Exports: 

Tantalum ore and concentrate (gross weight)__._____- 56 200 284 163 15 
Tantalum metal, compounds, and alloys (gross 

weight). .______._ 2 eee 44 32 21 35 59 
Tantalum and tantalum alloy powder (Ta content) __- 14 32 25 51 157 

Imports for consumption: 
Tantalum mineral concentrate (gross weight) ________ 944 981 1,196 2,143 1,675 . 
Tantalum metal and tantalum-bearing alloys (Ta 

content)__._.__._____-_--_ eee eee 2 3 26 48 55 
World: Production of columbium-tantalum concentrates (gross 

weight)__.__-__.-_------------------------------------ 9,853 11,726 14,618 22,988 20,801 

r Revised. 
W Withheld to avoid disclosing individual company confidential data. 
NA Not available. 
1 Includes tantalum content in raw materials from which tantalum is not recovered. 

Table 3.—Columbium materials in Government inventories as of December 31, 1967 

(Thousand pounds, columbium content) 

National Defense Supple- 
Material Objective (strategic) Production mental Total 

stockpile Act (DPA) stockpile 
inventory 

Columbium concentrates:..._._..__....  __-_- 16,247 5,557 376 12,180 
Columbium carbide powder: 

Stockpile grade_________._____- 20 21 eee eee eee nee eee eee 21 
Ferrocolumbium: 

Stockpile grade.___________-__- 930 368 eee eee ee eee eee 368 
Nonstockpile grade_____.___.-__.  ___-- 553 panne eee ween 553 

Columbium metal: 
Stockpile grade. .__-_.__._.____ 45 33 wenn nee Lee eee ee 33 

On order-upgrading ?___....  ____. 11 pee eee eee Lee eee 11 
Columbium oxide powder: 

Stockpile grade________---_---.  __--- 23 eee ee eee Lee eee eee 23 
On order-upgrading ?_____.. ____- 90 eee eee ee eee eee 90 

1 Includes 83,437 pounds columbium content, reserved for upgrading. 
2 Material on order is to be acquired through upgrading contracts. 

Table 4.—Tantalum materials in Government inventories as of December 31, 1967 

(Thousand pounds, tantalum content) 

National Defense Supple- 
Material Objective (strategic) Production mental Total 

stockpile Act (DPA) stockpile 
inventory 

Tantalum minerals: 
Stockpile grade_..___.________- 2,947 12,968 849 2 3,819 

Tantalum carbide powder: 
Stockpile grade_____.___..-___- 27 29 wee eee ee Leelee 29 

Tantalum metal: 
Stockpile grade________.__-_-.- 360 116 weno Lele 116 

On order-upgrading ?_____. ______-_ 85 ween eeee Lee eee eee 85 

1 Includes 111,611 pounds, tantalum content, reserved for upgrading. 
2 Material on order is to be acquired through upgrading contracts.
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DOMESTIC PRODUCTION , 

Two small companies, one in South by Molybdenum Corporation of America, 
Dakota and the other in New Mexico, Union Carbide Corp., and by the Van- 
produced columbium-tantalum concen- coram Division of Foote Mineral Co. 

| trates during the year. Output increased (formerly Vanadium Corporation _ of 

by a factor of about 30 over that of 1966. America). Union Carbide Corp. (UCC) 
Most of the 1967 output and all of the continued to produce high-purity fer- 
1966 output remained in mine stocks at rocolumbium (FeCb) and_nickel-colum- 
yearend. bium (NiCb) at Niagara Falls from 

Production of columbium metal pow- CbeOs recovered by solvent-extraction at 
der continued to increase, although data UCC’s Marietta, Ohio, plant. 
are , withheld to avoid disclosing indivi- Michigan Chemical Corp., Chicago, IIl., 

dual company confidential data. Produc- purchased the equipment and leases of 
tion of columbium metal ingots totaled the Porter Brothers Corp., Boise, Idaho, 

47 tons in 1967. E. I. du Pont de in 1966. The dredge and related equip- 
Nemours & Co., Inc., did not produce ment, including a bunkhouse and a small 

columbium metal in either 1966 or 1967 school building, were maintained on a 
but continued to hold significant stocks of “standby” basis during 1967. 
the metal. In 1967 the du Pont Metals . . . 

Center in Baltimore, Md., was sold to During the year Kawecki Chemical Co. 
Fansteel Metallurgical Corp. reportedly began construction of a tin 

Production of tantalum metal powder slag recovery and concentrating plant at 
(including capacitor-grade powder) in Reading, Pass to recover the tantalum 

1967 decreased 4 percent to 510 tons from from this “synthetic” tantalite source. 
the 532 tons reported in 1966. Produc- A placer deposit of potential signifi- 

tion of tantalum metal ingots increased cance in the Sawtooth Primitive Area of 

15 percent to 291 tons during the year Idaho was examined by Bureau of Mines 

from the 252 tons reported in 1966. engineers and _ reportedly contains re- 

Ferrocolumbium, ferrotantalum-colum- serves of some 200 million cubic yards 

bium, and columbium-base master alloys of gravel containing values in gold, plat- 

were produced by the thermite process nium, euxenite, and columbium-tantalum 

by Kawecki Chemical Co., Reading Alloys minerals. The deposit extends approxi-_. 

Co., and Shieldalloy Corp. These ferroal- mately 6 miles along the South Fork of 

loys were produced in electric furnaces the Payette River. 

- Table 5.—Major domestic columbium and tantalum processing and 
producing companies in 1967 | 
nn 

| Tan- Ferro- Ferro- 

Company Location Colum- Tan- talum colum- tantalum- 
. bium talum _ carbide bium colum- 

bium 
a 
Fansteel Metallurgical Corp__... Muskogee, Okla----- x xX xX wee ee ne pene eens 

General Electric Co____._._._..... Euclid, Ohio__-_-_--- xX xX eee eee ee eee ee eee eee 

Kawecki Chemical Co__.._....... Boyertown, Pa_----- x xX x x ~oe-n-e- 

Kennametal, Inc____.-----.---. Latrobe, Pa._.._.--- xX x x ween eee Cee eee ne 

Linde Division, Union Carbide Indianapolis, Ind -. - - x x x ween eee nee nne- 
orp. 

Mallinckrodt Chemical Works... St. Louis, Mo------- xX x xX ween e ee ee ee eeee 

Mining and Metals Division, Niagara Falls, N.Y. X X X X 
Union Carbide Corp. Marietta, Ohio Tatoos 

Molybdenum Corporation of Washington, Pa.....  -.---- ------- ------- x x 

America. ; 

Metals Division, Norton Co. Newton, Mass. -- --- x x eee e eee nee eee eee eee 

(formerly National Research 
Corpo a subsidiary of Norton 

oO. 

Reading Alloys Co., Inc.._._-.-- Robesonia, Pa_---.. ------ ------- ------- x x 

Shieldalloy Corp..__....------- Newfield, N.J-.-.---  --.--- ------- ---=--- x x 

Stellite Division, Union Carbide Kokomo, Ind_-~-_---- xX x xX wee e eee tee eee 

orp. 
Vancoram Division, Foote Min- Cambridge, Ohio 

eral Co. (formerly Vanadium Vancoram, Ohio >}... -...-. ------- ------- x x 
Corporation of America). Graham, W. Va 

Wah Chang Albany (A Teledyne Albany, Oreg------- x x wee eee wee eee eee ee ene 
Company). 
a
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CONSUMPTION AND. USES 

Use of columbium in ferroalloys for temperature nonferrous alloys (3 per- 
additions to steels to control grain size cent), and cemented carbides (2 per- 
accounted for approximately 85 to 95 cent). 
percent of the metal consumed. Colum- Additional data on _ ferrocolumbium 
bium consumed in the form of high-pur- and _ ferrotantalum-columbium are con- | 
ity metal totaled 111,195 pounds, an 11- tained in the “Ferroalloy’” chapter of the 
percent increase over the 100,106 pounds 1967 Minerals Yearbook. 
reported consumed in 1966. Tantalum The General Electric Co. announced 
metal (including capacitor-grade powder) the development of molds and dies com- 
consumed during the year decreased to posed of the refractory metal alloys, col- 
443,095 pounds from the 493,062 pounds umbium, tantalum, molybdenum, and | 
reported in 1966 and continued to be tungsten, which allowed satisfactory die- 
used primarily in powder or ingot form casting of steel and iron. 
in the manufacture of capacitors and In addition to the high-purity (99.9 
other electronic equipment and in cor- percent) columbium and tantalum oxides 
rosion-resistant chemical equipment. and chlorides, the Rare Metals Division 

About 65 to 75 percent of tantalum con- of CIBA (A.R.L.) Ltd. has available 
sumption was in electronic applications, tantalum and columbium_pentachlorides 
20 to 30 percent in the chemical industry, for evaluation and has announced plans 
and 5 to 10 percent as carbides. to make lithium columbate, potassium 

Total consumption of columbium plus tantalate, and potassium columbate avail- 
tantalum in ferroalloys rose about 18 per- able shortly. 
cent to a new record high of 3,191,711 Gallard-Schlesinger Manufacturing 
pounds in 1967. The consumption of Corp. commercially offered pentamethoxy 
ferrocolumbium (FeCb) and ferrotanta- and pentaethoxy compounds of colum- 
lum-columbium. (FeTa-Cb) in stainless ~bium and tantalum for use in the pre- 
steels, permanent magnet alloys and gray paration of high-purity metal powder, 
and malleable castings applications de- dielectric films, coatings, and catalysts. 
creased compared with that of 1966 while Randomly or specifically oriented tan- 
consumption in other steels, carbon steels, talum single crystals of 99.999 percent 
welding rods, nickel-base alloys and mis- purity were commercially available from 
cellaneous applications increased. The Materials Research Corp. in sizes up to 
consumption of tool steels increased ‘1% inch in diameter by 3 inches long for 
slightly while high-temperature nonfer- $200 per inch. Produced by electron-beam 
rous alloy usage decreased slightly. The  floating-zone_ refining techniques, these 
greatest single volume increase in the tantalum crystals are believed to have the 
usage of these ferroalloys was reported highest purities available to date. 
in other alloy steels. Domestic consump- Tantalum-clad copper bayonet heaters 
tion of ferrocolumbium during 1967, by developed by National Research Corp. 
Major use categories, was as follows: for use in acid concentrators combine the 
Other alloy steels (44 percent), high- chemical corrosion resistance of tantalum 
temperature nonferrous alloys (17 per- with the strength and the electrical and 
cent), carbon steels (15 percent), stainless heat conductivity of copper. 
steels (14 percent), and welding rods, Fansteel Metallurgical Corp. has suc- 
nickel-base alloys, permanent magnet cessfully produced the widest sheet (42 
alloys, and tool steels (1 percent). Con- inches) of tantalum that has ever been 

sumption of  ferrotantalum-columbium rolled in coil form. Virtually any thick- 
continued to be small and amounted to ness of tantalum sheet can be rolled by 
only slightly more than 2 percent of the this process. At its plant in Torrance, 
total reported FeCb plus FeTa-Cb con- Calif., the firm developed a method of 
sumption (table 6) compared with slight- explosive-cladding tantalum on steel for 
ly more than 1 percent of the total 1966 use in chemical reactor vessels to replace 
consumption. The major uses of ferro-  glass-coated steel. Fansteel has also de- 
tantalum-columbium in 1967 were in the veloped and made commercially available 
production of stainless steels (61 per- new tantalum powder which allows the 
cent), nickel-base alloys (5 percent), car- fabrication of superior, but less costly, 
bon and alloy steels (5 percent), high- capacitors at low sintering temperatures.
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Designated FD powder, this material is talum coatings for nuclear fuel elements. | 
available in both anode and bulk powder Two detailed reports on ferroalloys and 
form. a comprehensive | columbium-tantalum 

A copper-nickel casting alloy modified market guide were published which dis- : 
with columbium additions has been de- cussed the use of columbium and _tanta- 
veloped which offers excellent corrosion lum in alloy steels, and included a direc- 
resistance and enhanced weldability for tory of free world companies in the col- 
applications in the marine, aerospace, umbium and tantalum industry, their 
chemical food handling, and petroleum products, programs, and capacities.” 
industries. —_——__—____—_ 

Duri 66. the General El i . 2 Metal Bulletin (London). Ferro-Alloys, A 
uring 1966, . Electric Co Metal Bulletin Special Issue. July 1966, 158 pp. 

completed the construction of a second- Metals Week. Ferro Alloys—Review and Out- 
generation pilot plant in Philadelpnia, look. V. 38, No. 7, Feb, 13, 1967, pp. 13-36. 
P t lectrof d electroclad tz ———. Columbium-Tantalum Market Guide. 

a., to electroform and electrociad tan- vy, 38, No. 17, Apr. 24, 1967, pp. 21-39. 

Table 6.—Consumption by end uses of ferrocolumbium and 
ferrotantalum-columbium in the United States 

(Pounds of contained columbium plus tantalum) 

| Product 1965 1966 1967 

Stainless steels_.._..-------------- ee eee eeeeeeeeeeeee----- 601,247 «567,307 437,116 
Other alloy steels_._____.__.-..__.___-----_---- eee eee 974,999 1,181,467 1,400,805 
Carbon steels__..____..----------------------------------- 265,545 362,114 491,460 
Tool steels 1_-______.-----..------------------------------ 1,268 6,013 6,053 
Welding rods ?_____.__________---_------------------------ 11,492 10,813 12,654 
Gray and malleable castings. _____..___.-_-__-_----_--------- 158 857 e 300 
High-temperature nonferrous alloys____._...._-____---------- 313,043 537 ,370 586,572 
Permanent-magnet alloys......_....-._.--------------------- 5,222 4,512 e 1,700 
Nickel-base alloys____.......-----_-__----__--.------------- 11,468 16,684 12,965 
Miscellaneous 3__________.__ eee eee 14,302 9,666 13,662 
Unspecified .._.._______.---------------------------- eee eee eee ee eee 278 ,424 

Total.__... 2. eee) =, 198, 744 2,696,803 3,191,711 

e Estimate. 
1 Includes high-speed steel. 
2 Includes hard facing alloys and cutting and wear resistant alloys. 
3 Includes electrical resistance alloys, premixed powders, cemented carbides, capacitors, flame plating 

high-nickel chromium alloy coatings, metal]-to-glass seal materials, and unspecified alloy powders. 

STOCKS | 

Except for pyrochlore stocks which de- December December 
creased 42 percent, consumer and dealer: Material 31,1966 31, 1967 
stocks increased from 11 to 39 percent as Tantalum: 
consumers built up their inventories Pri : rimary metal... 103,195 111,071 
which at yearend 1966 and 1967 totaled Capacitor-grade , ’ 
as follows: (in short tons )—1966 figures powder........ 88,492 139,829 

in parenthesis: Columbite, 1,298 (936) ; Ingot........... 42,597 136,286 
tantalite, 1,819 (1,640); pyrochlore, 433 Scrap........... 178,292 152,292 
(749); and tin slag, 32,852 (26,461). Oxide........... 26,784 156,724 

In addition the following yearend col- Potassium a 
umbium and tantalum inventories (given talum fuoride 
in pounds) were reported. (s (KeTaF7)...... 123,865 268,630 

Other compounds. 28,720 56,440 

December December ; ; 
Material 31,1966 31,1967 Consumer inventories of ferrocolum- 

Columbium: bium and _ferrotantalum-columbium as 

Primary metal... 37,450 63,873 of December 31, 1967, (with 1966 year- 
Ingot........... 35,728 46,658 — end stocks in parenthesis), were as fol- 
Scrap........... 73,003 35,723 ‘ 
Oxide........... 431,546 597,438 lows: Ferrocolumbium, 681,778 pounds 

Othercompounds. 33,938 24,703 contained columbium plus tantalum (Cb
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+Ta) (799,991); and ferrotantalum- 000); producer stocks of ferrotantalum- 
columbium, 21,117 pounds contained columbium were withheld to avoid dis- 
Cb+Ta (13,502). Producer stocks of closing individual company confidential 
ferrocolumbium at yearend 1967 were data. | 
682,000 pounds contained Cb _  (560,- 

| PRICES 

Spot prices for columbite ore, c.i.f. U.S. columbium per pound of columbium con- 
ports, as reported by Metals Week de- tent, ton lots, f.o.b. shipping point, at the 
creased from $1.05 to $1.15 per pound beginning of the year were as follows: 
of contained pentoxides for material hav- Low alloy grade, $2.80 to $3.02; standard 

| ing a Cb2O; to TazOs ratio of 10:1 at the grade, $3.17 to $3.24; and high purity, 
beginning of the year to $0.90 per pound $3.82 to $4.50. Quotations for both low 
at yearend. Long-term prices of this alloy grade and standard grade fell to 
material were quoted at $1.03 and mate- $2.45 to $2.60 at yearend while the 
rial having a ratio of 8.5:1 was quoted quoted price for the high-purity grade 
at $1.20 (nominal) per pound of con- remained constant throughout the year. 
tained pentoxides at the beginning of the Through January, tantalum metal was 
year. By yearend, these price quotations quoted at $30 to $49 per pound for pow- 
were discontinued. During 1967 the der, $47 to $60 per pound for roundels, 
quoted spot prices for Canadian pyro- and $52 to $65 per pound for rod. In 

| chlore fell from $1.18 to $1.25 per pound February these prices were quoted at $32 
Cb:O:;, f.o.b. mine or mill, to $1.02 to to $46, $36 to $60, and $40 to $52 re- 
$1.07. The quoted long-term price de- spectively, where they remained through- 
creased from $1.12—$1.15 to $0.95. During out the remainder of 1967. | : 
the year long-term price quotations for Throughout the year, columbium-pow- 
Brazilian phyrochlore dropped from $1.00 der, roundels, 99.5 to 99.8 percent purity, - 
to $0.955 per pound of Cb2Os, c.i.f. U.S. was quoted at $11 to $22 per pound for : 
ports. The price for tantalite ores during metallurgical-grede material and at $12 : 
1967, 60 percent basis, c.i.f. U.S. ports, fell to $23 per pound for reactor grade mate- 
from the 1966 high of about $13 per rial. During this period, columbium 
pound to approximately $9.50 to $11 per ingots were quoted at $16 to $27 per 
pound of contained pentoxides having pound for metallurgical-grade material 
a TazOs to Cb2Os ratio of 3:1. The price and at $17.50 to $28 per pound for re- 
quotations for various grades of ferro- actor-grade material. 

Table 7.—Average grade of concentrate received by U.S. consumers 
and dealers in 1967 by country of origin 

(Percent of contained pentoxides) 

a A A 

Columbite Tantalite 
Country oe 

Cbe2Os Ta2Os Ratio Ta205 Cbh20; 
eee 

Australia__._-_._-_-_- eee ee eee eee 47 — 20 
Brazil }._-_--___.. 2-2. 55 0.10 550:1 38 31 
Canada?______ eee 51 12 TMs LL Le 
Congo (Kinshasa)______________________________ 38 35 1.1:1 37 33 
Malaysia__._-____._. 2 eee 56 16 3.5:1 26 50 
Mozambique._________________________________. 62 7.5 8.3:1 60 14 
Nigeria__._________ 2 eee 67 7 9.6:1 38 32 
Portugal_____________ 2 ee 37 31 1.2:1 35 30 
Rhodesia, Southern______________-__--_______-_--. eee eee. 30 27 
South Africa, Republic of_______________________- 69 12 5.8:1 65 8 
Spain__._-_--2 eee. 35 32 1.1:1 31 31 
Thailand__._______.._--2- ee eee eee eee 38 21 
Uganda.________________ 60 15 4.0:1 53 20 

eee 

1 Material reported from Brazil as columbite represents primarily pyrochlore. 
2 Pyrochlore concentrate.
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FOREIGN TRADE 
Most columbium and-tantalum exports cent), and Japan and the Netherlands 

during 1967 (table 8) were destined (3 percent each). Tantalum ore and con- 

chiefly for India, Japan, and Eastern  centrate, believed not to be of domestic 

Europe. The largest item, tantalum metal origin, was exported to Japan (49 per- 

and alloy powder, was exported primarily cent), Czechoslovakia (44 percent), 

to India (68 percent), the United King- France (4 percent), and Canada (3 per- 

dom (9 percent), Italy (6 percent), West cent). 
Germany (5 percent), France (4 per- 

Table 8.—U.S. exports of columbium and tantalum, by classes : 

(Thousand pounds (gross weight) and thousand dollars) | 

a 
1966 1967 

Class —-— 
Quantity Value Quantity Value oe 

en EEN 

Columbium and columbium alloys unwrought and waste and scrap_ 4 $93 2 $57 

Columbium and columbium alloys, wrought-_---.._-.------------ 3 156 4 284 

Tantalum ores and concentrates_.__-_.-.----------------------- 163 453 75 224 

Tantalum and tantalum alloys, wrought...__._------------------ 13 1,096 10 704 

Tantalum metals and alloys in crude form and scrap___-_--_-.---- 22 249 49 796 

Tantalum and tantalum alloy powder___-_---------------------- 51 1,564 157 1,839 

i 

Imports for consumption of unwrought ported in 1966 and the 26,162 pounds 

columbium metal decreased slightly to reported in 1965. In 1967 this material 

437 pounds from the 453 pounds re- was imported primarily from the Nether- 

ported in 1966. Imports of unwrought lands (33 percent), Switzerland (31 per- 

columbium alloys in 1967 were reported cent), the United Kingdom (12 percent), 

to total only 14 pounds, columbium con- France (8 percent), Belgium-Luxembourg 

tent, all from France, and were valued (7 percent), and West Germany (5 per- | 

at $47.71 per pound. This represented cent). In addtion, 102 pounds of un- 

a significant change from the 3,978 wrought tantalum alloy was imported 

pounds valued at $6,533 ($1.64 per from West Germany and 32 pounds of 

pound) reported in 1966. Imports for wrought tantalum metal was imported 

consumption of unwrought tantalum from the United Kingdom in 1967 com- 

metal, including waste and scrap, con- pared with the corresponding figures of 

tinued to increase during the year to 54,- 10 pounds and 231 pounds reported in 

887 pounds from the 47,507 pounds re- 1966. 

Table 9.—Receipts of microlite and tin slags reported by consumers 

(Thousand pounds) 
ce 

1965 1966 1967 

Material Gross Cb2Os Ta:O; Gross Cbh20s Ta2Os Gross Chb20s Ta20s 
weight con- con- weight con- con- weight content content 

tent tent tent tent 
EN 

Microlite_____....---- 131 3 91 9 Q) 6 __._.---. «------ ------- 

Tin slags___.__..----- 8,822 564 429 10 , 220 889 560 28,913 2,902 1,572 

NE 

1 Less than }4 unit.
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Table 10.—U.S. imports for consumption of columbium-mineral concentrates, by countries 

(Thousand pounds) 
—_————_— eee 

Country . 1965 1966 1967 
_ HH eS 

Argentina. -....__.._----------------- eee eee eee 11 Australia___.___-__-2-_-- eee! wenn eee 1 
Belgium-Luxembourg 1___________......-22-_--_-_____________.__..-.. _..... 12 33 

| Brazil__..__..----_-----_---- eee; 675 4,995 3,536 
Burundi and Rwanda____..____._..-._._______-___________.___.__ 84 ________ 15 
Canada_______-___---._-- eet 1,861 1,524 891 
Congo (Kinshasa) ___.___.-._..-_.- 22 _-_- eee 44 128 66 
Finland_~___-_.--.-------- 2-2 eee 2 ween eee 
Germany, West_.__--_______._...-..._---__.---.------_-__--._.-.. _..... wane eeee 80 
Ivory Coast_..__.------___- 22 ee ------____-et 15 LL Lee 
Kenya_______.--_-----__--.- 2-2 eee (ee 
Malagasy Republic___.___....--__------222 eee eee 7 Malaysia____....-_-------2 2 83 74 202 
Mexico__.___..__--.--.----222 eee 25 --- ee lee 
Mozambique_.._-......-.-....--------__-____.___ et 32 ---_-.-. 11 
Netherlands }____.___.._.-222 22-2 8 nee Lee 
Nigeria_--..__._--_-----.-2 22 ee 2,112 2,421 2,519 
Peru_.-_-_.--_----- ee eeeeeeeeeeet 14-2. 
Portugal. __-___---_----_- eee 28 18 
Rhodesia, Southern________......__...._.-_-____________.___......... _..... -------- 8 
South Africa, Republic of__---__..____..2-22 ett! ll LLL. 
Spain__..__--2 2 eesti 10) __L_lLee 
Switzerland 1___________-. eee eeetititettt 22 Lee 
Uganda-_-_________--._-_-. 2-2 ee 18 15 4 
United Kingdom 1________..-_-__--- eet ~------e 18 
Western Africa, n.e.c__-_-_ 2-2 ee _e__-__eeeetet woe eee l1 

Total: 
Pounds (thousands). ________________.________ 4,892 9,278 7,431 
Value (thousands)_______._____________________. $2,712 $5,678 $5,266 

eee 

1 Presumably country of transshipment rather than original source. 

- Table 11.—U.S. imports for consumption of tantalum-mineral concentrates, by countries 

(Thousand pounds) 

eee 

Country 1965 1966 1967 
SESE 

Argentina_______._-_--. 2-2 eee. 10 3 
Australia__.____-_-.-. 2 eee, 12 29 58 
Belgium-Luxembourg !_____..__.___.-__-___-__________________._____. 55 27 60 
Brazil______-_.--._------ 2 eee 281 287 356 
Burundi and Rwanda____________._-_______.__________.._._.___._... 15 20 45 
Central African Republic._______.._....__.- 222 5 
Congo (Kinshasa) -______________-.___.__-___________ 160 993 313 
France________----_-._-_-____-- eee; WZ -Lee ele Le 
French Guiana________..______-2 eet 1 Lo LLL leet 
Germany, West !__.__._______-_-.--2 eee 109) ________ 
Indonesia___-_____--__---_- 2 eee 20 _------ee LLL Lee 
Japan______-___ eee 6 -------- LLL Lille 
Kenya_____-.-___-___----- eee eee 27 21 
Malagasy Republic____________._______._ 8 1 15 
Malaysia____._2.--------------- ee. 97 36 33 
Mozambigue____.._--..----_--.-2- 2 ee, 276 175 241 
Netherlands !______-_--._-----2222----- eee, 82 166 42 
Nigeria._.____-__--------------- 2 ee 36 40 135 
Portugal_________--.--_----_- eee. 48 67 99 
Rhodesia Southern--_-_____-..-__------- 2-2 ---| 8 f 16 41 
Malawi-----__.--._-------------------2-- eee \--------0 222 e eee 
South Africa, Republic of.____________-______ oe . 12 8 18 
Spain__.__.------ 2-2-2 eee. 13 13 1l 
Surinam-_-_.____-_--_--___------ 15 ___--eeee LLL Lee 
Thailand___._._--.--------- 2-2 eee. 27 89 138 
Uganda______.----_-_---_2 2 ee 5 7 24 
Uruguay___----_-__--_------- eee eee 2. LLL. 
Western Africa, n.e.c____-____ eee eee 17 
Western Portuguese Africa________________________________. 7 20 _______. 

Total: 
Pounds (thousands)______________________._______.______. 1,196 2,143 1,675 
Value (thousand)._______________________ ee. $2,150 $4,782 $5,510 
eee 

1 Presumably country of transshipment rather than original source.
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Table 12.—Estimated U.S. imports for consumption of ferrocolumbium by major countries | 

(Thousand pounds, gross weight) 

Country 1964 1965 1966 1967 

Austria___-._. eee eee eee -- 98 236 231 22 
Brazil._______._..--_------------__ ee ee ----_____--- 9610 370 904 466 
Canada____.__..-_----------- eee -e--------- = 29 52 70 41 
Germany, West_____...__.-__-.___-______---_---_------------------. 20 33 75 90 
United Kingdom---__--_-._-_-_-_------------------------------------ 20 ----- ------- 10 

Total. .__._-.-- eee) «=—«172 691 1,280 629 

Table 13.—U.S. imports duties | 

(Per pound) . 

Tariff Rate of duty ! 
classifi- Articles —_————_—_ ue  —~- —_———— 
cation Through Dec. 31, 1967 Effective Jan. 1, 1968 

601.21 Columbium concentrate___............_._._ Free Free. 
601.42 Tantalum concentrate_.._._.__......... Free Free. 
607.80 Ferrocolumbium.._.._._._..__........-. 10 percent ad valorem 9 percent ad valorem. 

Columbium: 
628.15 Unwrought__________._...._... 10 percent ad valorem 9 percent ad valorem. 
628.20 Wrought_______________._._... 18 percent ad valorem 16 percent ad valorem. 
628.17 Unwrought Cb alloys:...._...._. 15 percent ad valorem 13 percent ad valorem. 

. Tantalum: 
629.05 Unwrought.__._.__.._.....__.._.. 10 percent ad valorem 9 percent ad valorem. 
629.10 Wrought._-___________.-...-... 18 percent ad valorem 16 percent ad valorem. 
629.05 Unwrought Ta Talloys.......... 15 percent ad valorem 13 percent ad valorem. 
423.00 Columbium and tantalum chemicals.___... 10.5 percent ad valorem 9 percent ad valorem. 

1 Not applicable to Communist countries. 

Estimated data on imports of ferrocol- talum import pattern in 1967, Brazil re- 
umbium are reported in table 12. Because placed the Congo (Kinshasa) as principal 
U.S. ferrocolumbium import statistics are supplier. Important quantities of tanta- 
not separately classified, exact data are lum mineral concentrates were also sup- 
unavailable. This information was ob-_ plied by Mozambique, Thailand and 
tained from various industry and govern- Nigeria. Most of the tantalum concentrate 
ment sources and from foreign trade reported as coming from Europe is 
statistics. believed to represent transshipments of 

Imports of both columbium- and tan- material of African origin. 
talum-mineral concentrates fell from the Receipts of microlite and tin slags came 
alltime highs reached in 1966 but re- primarily from Mozambique (microlite) 
mained at levels higher than that of most and from the Congo (Kinshasa), 
previous years. As in 1966 the bulk of Malaysia, Nigeria, and Thailand. 
columbium concentrate imports came In accordance with the Kennedy Round 
primarily from Brazil, Nigeria, and Tariff Negotiations which were completed 
Canada. The relative total, provided by during the year, the duties on colum- 
these countries in 1967 however varied bium and tantalum were to be reduced 
somewhat from that of 1966. Brazil and in stages by 50 percent over the 5-year 
Canada supplied primarily pyrochlore period 1968—72. In the first stage, the 
concentrate whereas Nigeria supplied duties which became effective January 
columbite concentrate. Relative to thetan- 1, 1968, are reported in table 13.
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: WORLD REVIEW : - 

Australia.—Greenbushes Tin N. L., Because the pyrochlore concentrate con- 
Australia’s new producer of tantalum tains significant amounts of radioactive _ 
concentrates, announced that its dredge, thorium (about 1.5 percent ThOsz), per- 
which was damaged in late 1965, was mission to export it was denied by the 
back in operation by April 1966. The Comissas Nacional de Energia Nuclear 
estimated 1966 output of 12 to 15 tons (CNEN) until CBMM arranged to sup- 
of 53 to 55 percent TaeOs concentrate was ply the radioactive equivalent of the 
contracted to Philipp Brothers Corp. of thorium content to the Government of 
New York. The production goal for 1967 Brazil in the form of uranium oxide from 
and subsequent years is 45 tons of tanta- the Republic of South Africa and more 
lite concentrate annually. recently from Spain and Portugal. 

Tantalum also was recovered as a by- CBMM plans to increase production 
product of tin mining by Northwest Tan- of ferrocolumbium, which contains no 
talum N.L. in which Philipp Brothers thorium, obviating need for a special ex- 

| has acquired 13.9 percent interest. Other port license. The thorium content re- 
tantalum production centers were Pilbara mains in a slag which GCBMM will stock- : 
and Warra Warra. 7 pile in drums for the account of CNEN. 

During 1967 the Canadian firm, Gold- Because its thorium content presents a 
rim Mining Co., explored and began radioactive hazard, special licensing for 
initial recovery of tantalum from the its processing is required in the United. 
Wodgina dike deposit in the Pilbara area States. As a result, the Brazilian concen- 
of Western Australia. In addition, Gold- trate was priced about $0.20 per pound 
rim is exploring some of its holdings in less than Canadian pyrochlore during 

the Northern Territory which are re- 1966. a 
ported to contain tantalum, columbium, Companhia de Ferro: Ligas da Bahia 

: and tin. ‘became associated with Thermo-Ligas 
It was announced that Electrolytic Zinc Metalirgicas, S.A. (Thermo-Liga), and 

Co. of Australia, Ltd., is seeking mineral announced plans for the production of 
rights to look for possible tantalum de- ferrocolumbium and other ferroalloys in 

| posits in the Port Hedland area of northern Brazil. 
Western Australia. | 

a | Canada.—Production of pyrochlore con- 
Brazil.—During 1967 Brazil continued centrate by St. Lawrence Columbium and 

its standing, achieved in 1966, as the Metals Corp. Canada’s sole producer, at 
major world producer of columbium its mine and mill near Oka, Quebec, de- 
minerals. The leading producer, Compan- creased during 1967 from the peak 
hia Brasileira de Metalirgia e Mineragao reached in 1966. Output, which had been 
(CBMM), known formerly as Distri- primarily from open pit operations in 

buidora e Exportadora de Minérios e previous years, was entirely from the 

Adubas, S.A. (DEMA), at Arax4, Minas underground facilities completed during 

Gerais, continued to recover columbium the year. The company began under- 

concentrates from extremely rich pyro- ground mining early in 1967 at a rate of 

chlore ore (4+percent CbzO;s). Opera- about 4,000 tons per day. Diamond dnill- 

ting on a one-shift-per-day basis, CBMM __ ing has indicated that the deposit extends 

increased production from its open pit onto property of Oka Columbium & 

mine to about 12 million pounds an- Metals Ltd., a wholly owned subsidiary, 

nually in 1966 to feed the expanded and of Main Oka Mining Corporation 

flotation mill adjacent to the mine. About (N.P.L.). St. Lawrence purchased 42 per- 

500 tons per month of 58 percent CbzOs cent of the outstanding shares of Main 

concentrate was recovered. Early in 1967, Oka during 1966. Columbium Mining 

CBMM expanded its ferroalloy plant Products Ltd., also located in the Oka 

adjoining the mine, which uses the ther- district near the St. Lawrence mine, 

mite batch process, from 40 to 50 tons announced that it had signed a contract 

per month of ferrocolumbium, and an- with Continental Ore Corp. of New York 

nounced plans to increase the total capac- to deliver approximately 2.6 million 

ity of its three reactors to 1,000 tons pounds of CbeOs in pyrochlore concen- 
per year early in 1968. trate annually over a 10-year period



Table 14.—Free world production of columbium and tantalum concentrates (gross weight) by countries 2 3 

(Pounds) . 

ae 

1963 1964 | 1965 1966 1967 P 
Country —_ 

Columbium Tantalum Columbium Tantalum Columbium Tantalum Columbium Tantalum Columbium Tantalum 
. 

North America: Canada 4______.__--.---.- 2,941,808 -___._._... 4,150,888 -__._.__. 4,541,745 -_..-__.. 5,078,000 -_---_-.. 4,244,000 -....__-- 
South America: _ 

Argentina . ~~~ ------2-------2----0--- ~ eee ne ee 54,620 -_--------  ------ eee ee eee eee ween eee ee eee ‘2,013 _.. ----- - 53,3809 
razil: . 

Columbite-tantalite ®>_..._....._-. 42,763 231,000 24,643 180,777 88 ,317 364,466 **180,611 * 351,796 225,500 452,991 
Pyrochlore_......---------------  --------- 0 ----+ eee 712.081  ____..-... 2,686,686 -—-____.._. *10,527,000 -__.-__-- 10,177,000 __.-._--- 

French Guiana.___._.-------_----- eee 5,031 ‘2,000 1,850 r 2,000 2,200 Q 
Europe: oO 

Norway._-.------------------------- 788,000 __..-.... 408,000 ___.--.-. 880,689 __-.-.--2 0 eee Lee eee ween nee ee ------=-- > 
Portugal §__..-_...-.---.---.-------- | 4,464 72,711 21,526 82,280 _____.... | 47,772 27,000 66,998 _ 17,9738 99 ,306 
Spain’______._........ ne eee eee eee ee eee 14,610 _........ 1.1.2.2 13,488 10,000 18.000 -._...--- 10,950 5 

Africa: A 
Burundi._._.___...-----_-----_------ 4,000 NA | | NA NA NA Cc 
Congo, (Kinshasa) §7___....-.-_-_-__- 163 , 435 147,255 ____.___- 101,159 44,000 160,000 128,000 993 , 000 66,289 313 ,307 im 
Malagasy Republic._.....-...-_.--_-- 38,000 7,900 9,000 nance ee ee 5990 Li LLee 514,909 > 
Mozambique 8._._..__-----.--. .-.--_- 337 ,924 415,697 t 302 , 637 r 313,700 360 , 639 2 
Nigeria___...----------------.------ 4,506,850 33,600 5,289,324 (22,400 5,707,486 29,000 4,986,211 26,900 4,309,760 e 24,000 oO 
Rhodesia, Southern._.__-___-.----.---  --------- 151,016 ________- 141,818 ____.____ 77,000 ________- ©88,000 ___.-_-.- --+------ 4 
Rwanda_.__._.---------------------- e 70,000 64,421 109 , 239 54,756 69 , 224 > 
South Africa, Republic of__._-_._--_._.-.  _..--2--- 64,000 ______-_-- 14,000 ________- 6,000 ____..__- 4,000 __._.__-- e 9,900 7 
South-West Africa, Territory of.______- 419 4,142 448 1,027 1,080 1,135 1,892 NA i] 

Asi Uganda.__._.__.---.-----2- eee 20,000 12,857 17,924 24,648 61,085 B 
sia: 
Malaysia_._._._.._-.----------_----- 197,100 __..____- 125,400 _.___.__- 103,000 __.____-- 152,400 __...._.. 186,006 ____.___. CG 
Thailand 7__._._......_-------------- ~ one eee eee woe e ee conceal ee ween nee 101,412 x 

Oceania: Australia___.._._._._----------1- 00 ---- ee. r 30,889 ________- r33,600 ____-___- 25,580 .___.-_-- 10,549 _.__-.__. 51,520 

Total.___._.___.-...------.------- r 9,853,422 ¥11,725,856 r 14,618,089 r 22,988,464 20 , 801,280 

e Estimate. P Prelimanary. r Revised. 
1 Frequently the composition (Cb205-Ta20s5) of this concentrate lies in an intermediate position, neither Cb20s nor TazOs being strongly predominant. In such cases, the 

production figure has been centered.. This data excludes columbium- and tantalum-bearing tin slags. 
2 The U.S.S.R. is also known to have produced columbium and tantalum concentrates, but specific data are not available. 
8’ Compiled mostly from data available May 1968. . 
4 Represents pyrochlore concentrates containing approximately 52 percent Cbe0Os. 
5 U.S. imports. 
6 Exports. 
7 In addition, tin-columbium-tantalum concentrate (averaging about 10 percent combined CbheOs and Ta2O; content for the Congo (Kinshasa) and averaging between 

19.5 and 22 percent combined Cb2O; and TaeO; for Thailand) was produced; data not available. 
§ Includes microlite as follows: 1968, 160,000; 1964, 312,200; 1965, 187, 350; 1966, 174,500; and 1967, 154,845. rN 

ns 
bet
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starting in 1968. A 1,000 ton-per-day mill Congo (Kinshasa).—The production of 
to be built will employ a different process columbium and tantalum mineral concen- 
than that used by St. Lawrence. Initially, trates continued to decrease during the 
open pit mining will be used. Ore re- year as GEOMINES, Compagnie Miniére 

. portedly contains approximately 0.43 per- des Grand Lacs Africans (MGL), and 
cent Cb:O;, about the same as at St. Minerga-Congo were troubled with labor 
Lawrence. Implementation of this con- relocation problems resulting from _polit- 
tract did not materialize owing to lack of ical disturbances. The Union Carbide 
sufficient financing and the contract Corp. pyrochlore deposit, which originally 
lapsed. However, Continental Ore holds was being developed for production in 

| an option to reinstate the contract in 1967, encountered political problems 
the event that Columbium Mining is which prevented the aquisition of a min- 
successful in obtaining the required eral concession from the Congolese 
capital. Government and little actual develop- 

A major pyrochlore deposit was being ment work was conducted during the 
explored in the James Bay Area lowlands year. When this property is developed 
of Northern Ontario about 50 miles further, the Congo (Kinshasa) will pro- 
south of Moosohee and 400 miles north of | duce columbium concentrate from pyro- Toronto by a group of companies headed chlore and tantalum concentrates from 
by Imperial Oil Enterprises and including _ tin slag. | 
Consolidated Morrison Explorations Ltd., France——A new Péchiney research 
Goldray Mines, and Argor Explorations. center to be known as SOFEREC was 
Exploratory drillings indicated a deposit dedicated in October at Voreppes near 
containing more than 40 million tons of Grenoble. This new center will be’ the 
pyrochlore ore averaging at least 0.52 largest research complex for nonferrous 
percent CbeOs and extending to a depth metals in Europe and will conduct re- 
of 1,000 feet. Additional columbium ex- search on columbium and tantalum for 
ploration work was conducted by Consoli- use in the nuclear, aeronautical, space, they Manitoba wanes on is property in chemical, and electronic industries. | 
the james ay iowlands adjoining the > 

Imperial Oil-Consolidated Morrison prop- Ivory Coast.—Sté. Anonyme de Re- erty. cperches et d (SAREMC Miniere de | 
. . . ote voire ceas ro- 

. During 1967, Min-Ores Mines began duction of columbite-tantalite coneen- diamond drilling operations to evaluate trates from the Bouke deposits. 
the grade and extent of the columbium 
ore discovered in 1966 beneath Callander Kenya.—Two reports on the Mrima 
Bay, Lake Nippissing, Northern Ontario. — Hill pyr ochlore deposit were published 

International Bibis Tin Mines optioned which described the geology and minera- the Peg ‘Tantalum property in the logy, ore reserves, ore treatment, and 
Yellowknife area on the north shore of columbium Tecovery operations attem- 
Great Slave Lake, Northwest Territory, pted. Overall reserves exceed 41 million and will explore the property jointly with 098 containing 0.67 percent, CbiOs and the Rare Metals Division of CIBA Corp. CbsOs. Development of the deposit has 

The complex  cesium-tantalum-beryl- heen hindered by the complex and vari- 
lium-lithium-gallium ore deposits of able nature of the ore. Studies currently 
Chemalloy Minerals Ltd. (Toronto) at are being made on procedures for recover- 
Bernic Lake, Manitoba, were explored by ing the columbium and other constituents 
a joint venture between Chemalloy and by pyrometallurgical methods. 
Goldfields Corp. (New York). Pre- Mozambique.—Production of tantalum- 
liminary investigations indicated sub- mineral concentrates by three local Por- 
stantial ore deposits averaging 0.39 per- tuguese firms, Empresa Mineira do Alto 
cent Ta:Os. Development work will be =——~ 

conducted by Tantalum Mining Corp. i Big, F. W., P. Joubert, and J. BH, Mason 
(Ontario) owned 60 percent by Goldfield Kenya. Ministry of Natural Resources, Mines 
and 40 percent by Chemalloy. It is an- and Geological Dept., Republic of Kenya, Inf. 
os “ae . ire. 2, 1966, 51 pp. 
ticipated that a milling plant will be Harris, P. M., and D. V. Jackson. Investiga- 
constructed adjacent to the Bernic Lake tions mtg De or Nepium ‘om jhe 
property in 1968. Met., Sec. C, v. 75, London, 1966, 17 pp.
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Ligonha (EMDAL), Sociedade Mineira Netherlands.—Capacity was doubled at 
de Marropino, Lda., and Sociedad the aluminum-base columbium and tan- 
Mineira de Mutala, Lda., was almost talum master alloy facility in Arnhem, 
entirely from the pegmatite mining area operated by N.V. Kawecki-Billiton Matall- 
of northern Mozambique and was reported industrie, a subsidiary of Kawecki 
to be at a level of about 60 tons of tanta- © Chemical Co., and N. V._ Billiton 
lite (60 percent TazOs) and 70 tons of | Maatschappij. 
microlite (75 percent TaeOs) annually. Nigeria.—Columbium continued to be 

Higher production is anticipated as 4 recovered almost exclusively as a co- 
result of the scheduled opening of two product of tin mining. All columbite and 
new mining areas and concentrating plants tantalite mining operations were in the 

"While the largest’ Mosanbiqwe eee Northern Province of Nigeria. High-grade 
. . oS ..  tantalite (65 percent TazOs) ore was 
1966 te EMDAL, primarily for its bert recovered by hand-sorting primarily dur- 

content, the sluice plant was believed to ng the a oN Lost of the lareee eniee 
have also recovered about 250 grams of were emphasizing mechanization to over- 

| tantalum concentrate per ton of which it come the labor availability and cost prob- 

1S est a d 60 eet Ts “On one-third lems involved in hand-sorting operations. 
18 Mucronte P ee aghis) and two- Although several major producers have 
thirds is tantalite-columbite concentrate increased production of columbite and 
(40 percent TasOs and 30 _ percent . . 

COs). EMDAL is reportedly instaling [tate by the we of moder equipment extra concentrating equipment including d i 1 . 4 close 
a screen, jig, and two tables to treat 80 on t Ni sma oa toc t ch 

ae eria Co. ., one oO e 
tons of ore per 8-hour day. EMDAL is unter Ns . 

. . country’s largest columbite producers, re- , 

also working the small, Gel pegmatite Sorted has reseiven of lor 10 alo 
. trate. 

the Gilé road. The yield from this work- POUNES OF Columbium concen 
ing was estimated to be about 500 grams Norway.—Mining rights to the low- 
of 40 percent TasOs concentrate per stade pyrochlore deposit at Sove, near 
metric ton of ore. , Ulefoss in the Telemark district, were . 

Marropino produced microlite con- transferred from Norsk Bergverk A/S, the 

centrate from a pegmatite deposit at state-owned company which suspended 
Morrua about 23 miles northeast of ™ining operations in the fall of 1965, to 

Mulevala and tantalite concentrate from 2 Par ners peween the ' West coma 
a second deposit at Marropino, about 18 Company Metaligeselischait A. G. and 
miles south of Morrua. The average con- Fangel ands a S of ated for a 

centrate grade from these two operations ‘mitial veking to develop . ee hod. a 
was 60 percent TaeOs, and during the WS see : ee , 
first half of 1966 recovery reportedly economically working the large, low-grade 

averaged 500 grams per ton while recovery deposit. ; | . . 
during the second half of the year was Rhodesia, Southern.—Kamativi Tin 
believed to average 1,000 grams per ton Méines, Ltd., a Dutch-controlled company 
as a result of encountering a pocket of | near Wankie, continued to be the major 

higher grade ore. The problem of lack of | producer of tantalite which Pi recovered 
water, which had previously restricted as a magnetic byproduct from tin con- 
production at Marropino, was remedied centrates before smelting. Kamativi re- 
by the construction of three dams to store portedly increased its total productive 
and provide a constant year-round water capacity to 50,000 tons of ore per month 
supply. in 1966. ; ; 

Foreign investment, represented by Although official production figures on 
Derby & Co., a subsidiary of Philipp columbium and _ tantalum ceased to _be 
Brothers Corp. of New York, by Rand __ reported by Southern Rhodesia following 
Mines of Johannesburg, and by the its unilateral declaration of independence 
Johannesburg Consolidated Investment (UDI) proclaimed in November of 1965, 
Co., expressed interest in acquiring the an indication of the country’s continued 
tantalite properties of Mutala and of Cb-Ta production is given by U. 8. mm- 
Marropino. ports, tables 10 and 11.
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South Africa, Republic of —The newly on the free world market and that small 
formed company, Thermometallurgical quantities were purchased in Western 
Corporation (Pty.) Ltd., will be the Europe for examination during 1966. 
country's first ferroalloy producer and will . _ 
produce ferrocolumbium, ferrotantalum, United Kingdom.—A new plant was 
and other ferroalloys from domestic and constructed by Kawecki Chemical Co. in 
imported ores. Darley Dale, England, early in the year 

U.S.S.R.—Trade journals reported that 0 produce the aluminium-base columbium 

for the first time ferrocolumbium of and tantalum master alloys required by 
Soviet origin was being offered for sale the U.K. ferroalloy industry. 

, TECHNOLOGY 

To develop alloys suitable for use at Studies of the compatibility of construc- 
elevated temperatures, columbium and_ tion materials with liquid and vapor 
tantalum were combined with tungsten, alkali metals indicated that columbium, 
hafnium, zirconium, molybdenum, vana- columbium-base alloys, tantalum, and 
dium, and titanium, and the resulting tantalum-base alloys, possessed excellent : 
alloys were evaluated with respect to compatibility with sodium, sodium-potas- 
strength at elevated temperatures, oxida- sium (NaK), potassium, lithium, and 
tion resistance, and fabricability.* Of the cesium metal coolants and should be suit- 

alloys investigated, the Cb-Hf-W-Ti and able for use in nuclear reactors using these 
the Cb-Hf-Mo series exhibited the  coolants.? Columbium and tantalum alloys 

| optimum combination of high temperature are suitable for application with liquid 
properties. metals when the oxygen content of the 

In another Bureau of Mines study, addi- ™olten metals is kept low to prevent | 
tions of carbon, aluminum and chromium detrimental reaction of the oxygen with 
were made to high-temperature . colum- columbium and tantalum alloys. . 
bium-base alloys to evaluate the effects of Because they do not readily react win 
solid solution strengthening and precipita- plutonium and plutonium alloy fuels, 
tion hardening caused by these alloy addi- tantalum and tungsten were both satis- 
tions.® factory materials for fuel containment in 

Th d d hich . the Los Alamos Molten Plutonium Reactor — 

e trend towar th oF ick, orang Experiment (LAMPRE), but tantalum 

temperatures to improve t € emciency © was preferred because of its greater ease 
space power and propulsion systems has - as g . of fabrication. 
led to the development of extruded tubing = —WH-H-— . 

‘columbi d l 1] B_66 4 Babitzke, H. R., and H. Kato. Columbium 
of ‘columbium an tantalum alloys (B- and Tantalum Alloy Development. BuMines 
and T-111, respectively), which can Rept. of inv. f 6964, 1967, 18 PP. nd EH. Kato 

: ° ° ° abitzKe, ° 9 e . lemens, a ° . 

serve © eliably nm extr emely rigorous high- High-Temperature Columbium and Tantalum 
temperature environments.® In addition to Alloys. BuMines Rept. of Inv. 6777, 1966, 16 

e ° . pp. 

their good high-temperature, high-strength 5 Yoda, Renpei, H. R. Babitzke, and H. Kato. 
properties, these alloys possess the ductility, Study of Columbium-Base Alloys. BuMines 

fabricability, and corrosion resistance that Rept Ot re R. William, and John L. 
make them suitable for tubing to conduct Godshall, Refractory Alloy Tubing for Space 

liquid metal coolants in space reactors. September 1906 po. 105-110. ~ 9, Ne. 

’ 7 - orman, gar . oj ummaries oO 

_ Studies by U. 8. Atomic Energy Com Fast Fuels and Materials Development Pro- 
mission contractors evaluated the effects grams. U.S. Dept. of Commerce, Clearing: 

iati i house for Federal, Scientific, an echnica. 
of radiation of columbium and tantalum  jtyrmation, USAEC-TID-6506, pt. 3, 4th ed., 
metals and their alloys.’ Special attention May 1966, 253 PP. A. Lieuid | 5 

iv. ini DeMastry, John A. Liquid Metals in Space 
was given to. determining the effects of Power Systems. Battelle Tech. Rev. v. 15, No. 
fast neutron irradiation on Cb- and Ta- 3, March 1966, pp. 17-21. 
based all i i i tang, J. H., E. M. Simons, J. A. DeMastry, 
sed oys being considered for cladeng and J. M. Genco. Compatibility of Liquid and 

and structural materials in fast “breeder Vapor Alkali Metals With Construction Mate- 
reactors. Preliminary data indicates that rials. Battelle Memorial Inst., Columbus, Ohio, 

. diati d d 1 DMIC Rept. 227, Apr. 15, 1966, 112 pp. 
neutron irradiation oes not adversely 9 Litton, Felix B., and John C. Biery. Re- 
effect the structural and cladding proper- actor, of Tantalum With Molten Cerium— 
ti f th ll Cobalt Alloys. J. Electrochem. Soc., v. 118, 
1es O €Se€ alloys. No. 4, April 1966, pp. 371-376. 
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Copper 

By J. A. Rowland * and Gertrude N. Greenspoon * 

In its closing months, the year 1967 tion difficulties that hampered production 
was frequently characterized as “the year in that country. Furthermore, the strikes 
of the strike.” This referred to the series anticipated in Chile and Peru were averted © 
of strikes that closed more than 90 per- for a time. In addition, a substantial de- 
cent of the domestic copper producing cline in demand for copper and_ brass- 
industry and eventually developed into mill products had become evident by May. 
the longest and costliest series of strikes Thus, by midyear, copper production was 

: in the history of the copper industry. The well in line with demand throughout the 
possibility that strikes would occur in the free world, and the size of U.S. consumer 
United States was recognized by the cop- stocks seemed to afford adequate protec- 
per producing and fabricating industries tion against any anticipated strikes at 
even in 1966, and stocks were built up on domestic producers. The strikes began on 
that basis. However, the opening months July 15, and for the remainder of the 
of 1967 presented more immediate prob- year their effects dominated the industry 
lems. A January 1967 article on prospects and the copper markets of the free world. 
for the new year*® discussed numerous A large proportion of the labor union 
crises threatening the free world’s copper contracts with U.S. copper producers ex- 
supply, yet ignored the possibility of pired on June 30, 1967, and only a few 
copper strikes in the United States. Al- contracts extended beyond 1967. Two 
most 8 percent of free world copper sup- large unions, The United Steel Workers 
plies were being withheld until a dispute of America and the International Union | 
between the Congolese Government and of Mine, Mill and Smelter Workers were 
Union Miniére du Haut-Katanga could allied with 12 smaller unions for the 
be settled. Also, there was the. prospect negotiation of new contracts. The major 

of further curtailment of copper shipments producers involved were American Smelt- 
from Zambia; a threat realized on Jan- ing and Refining Company, The Anaconda 
uary 31, when Anglo-American Corpora- . Company, Kennecott Copper Coprp., 
tion (Central Africa), Ltd., announced a Phelps Dodge Corp., Inspiration Con- 
55-percent reduction in their normal Feb- — jiqated Copper Co., Magma Copper Co., 

ruary deliveries. There were also im-  anqg US. Metals Refining Co. 
mediate threats of strikes in Chile and Negotiation of new contracts involved 

Peru. the usual questions of wages, pensions, 
Each of these crises assumed greater and working conditions, but the crucial 

proportions in the face of a demand that question concerned the establishment of 
gave no indication of abating from the 4 bargaining procedure. The unions de- 
1966 level, when shipments and bookings manded company-wide bargaining and | 
of U.S. fabricators were at record levels. company-wide contracts; the companies 

However, the Congolese copper was re- were adamant in rejecting that demand. 
leased for world consumption on February Thus, no signficant progress was made 
20 when a formal agreement was signed in the negotiations, despite a 2-week ex- 
and, despite numerous interruptions, tension following the June 30 expiration 
Congolese production for 1967 closely —=——__—— . a f Mineral 
approa ched the record 348.000 tons of Stu Commodity specialist, Division o inera 

1966. The Zambian crisis was also al- 2 Statistical officer, Division of Mineral 
leviated, as temporary remedies were SE Metals Week. Handful of Crises For the New 
found for the fuel shortage and transporta- Year. V. 33, No. 1, Jan. 2, 1967, 46 pp. 
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of many contracts. Therefore, all plants Mining Co. ratified a new 3-year con- 
without binding contracts were struck on tract, an important break in the labor 
July 15. contract stalemate. However, it had no 

The strikes immediately reduced mine affect on domestic production; operations 
capacity by 80 percent, smelter capacity at the Pima imnstallatign had not been 
by almost 90 percent, and refinery capac- interrupted by the Augist 31 .expiration 
ity by more than 65 percent. Further of the previous union contracts : 
reductions followed at intervals as con- The continued opeérations of Tennessee 
tracts expired at other plants. Smelter Copper Co. Division, Copperhill, Tenn. 
operations continued to suffer more unit was another exception to the strike 
severely than either mining or refining. pattern. In this instance, a new contract - 

| Thus, by September the number of operat- was negotiated with the International 
ing smelters had been reduced to one Chemical Workers Union without any 
plant representing less than 2 percent of interruption of production. Thus, the 
the total U.S. capacity. The overall reduc- | Copperhill smelter, with an annual capac- 
tion in copper producing capacity was, of ity of 90,000 tons of charge, was for 
course, complicated by the disproportionate several months the only producing copper 
loss in smelter capacity, which forced smelter in the United States. With these 
most of the operating mines to stockpile, exceptions, the strikes continued to spread 
and practically eliminated the flow of and to impose increasing restrictions upon 
domestic blister to those refineries which domestic copper production, and there 

| remained open. Obviously, stockpiling | was no prospect of a remission as the year 
could be only a temporary expedient. ended. | 
Therefore, in mid-August the Commerce Estimates of the cost of the 1967 copper 
Department began granting licenses for strike varied widely, and all estimates were 

the exportation of copper concentrate, largely subjective. A 1967 loss of 900,000 
precipitate, or black copper that could tons of U.S. copper production has been 
not be processed domestically. The first cited frequently. This estimate seems to be 
series of licenses permitted exportation high: Production recorded during the 
of 11,205 tons of contained copper. The second half of 1967 fell below production 
opportunity to export concentrate enabled in the second half of 1966 by 520,000 tons 
some mines in Arizona and Nevada to at the mine, by 660,000 tons at the 
continue operations and, thus, relieved smelters, and by 640,000 tons at the 
slightly and temporarily severe economic _ refineries. On the other hand, any realistic 
dislocations brought to those States by the estimate of the economic impact of the 
copper strikes. strike must recognize the substantial loss 

@ The loss of domestic blister copper in byproducts and _ the _ considerable 
supplies presented those refineries that deterioration in operating efficiency, which 
remained open with a less serious problem is inevitable during a long strike. There- 
than the producing mines faced. More fore, estimates of the 1967 cost of the 
than one-third of the available refining copper strikes ranging as high as $1 bil- 
capacity was regularly engaged in process- lion cannot be discounted. It should also 

_ ing foreign blister, and most of this proc- be noted that the economic impact was 
essing was done under European con- buffered somewhat by abnormally high 
tract. Such operations, of course, added stocks accumulated at every stage of con- 
nothing to the domestic supplies of re- sumption in anticipation of the strikes. 
fined copper. The refineries could also Despite these stocks, net imports of copper 
resort to increased use of scrap to offset were rising rapidly by the end of the year. 
the loss of the domestic blister. Of course, Increased copper imports however, rep- 

such expedients could not compensate resented a growing deficit in the United 
fully or indefinitely for the disruption of | States trade balance and higher costs for 
blister copper supplies. This disruption, the domestic consumer. Also, shortages in 

however, rapidly lost its significance as some forms of copper, which were evident 
additional strikes reduced refinery opera- locally in November, grew more severe in 

tions to 18 percent of capacity on No- the next few weeks. Before the end of 
vember 1. December, these shortages and the increas- 

The first interruption of the steady ing cost of copper had forced some manu- 
extension of the strikes came on October  facturers to stop production. Although the 
15 when the 650 employees of the Pima number of these manufacturers was small
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in December, such events warned that applications, and the Government resorted 
the strike’s crucial stage would come with to voluntary cooperation in meeting de- 
the new year. fense needs. 

ee On November 29, 1967, the General 
Legislation and Government Programs.  gervices Administration (GSA) announced 

—No orders were issued during 1967 for . its first contract for domestic copper pro- 
_ the release of copper from the Government * guction expansion under a program 

stockpile. On orders issued in the pre-  aythorized by the President on March 29, 
vious year, a total of 176,000 tons of 1966. The contract was with Duval Sier- 
stockpiled copper was distributed during ida Corporation, a subsidiary of Duval 

the first 9 months of 1967. Of the total, orp. of Houston, Tex. and provided for 
150,000 tons had been released by the development of an open-pit mine adjacent 
President on December 5, 1966, and to Duval Corp.’s Esperanza mine in Pima 
was restricted to defense applications, to County, Ariz. Under the contract, GSA 

offset increases in refined set-asides that wil] advance a total of $83,000,000 against 
had been ordered for the first half of fyture deliveries of copper at a price of 
1967. This release reduced the stockpile 3g cents per pound. GSA will also 

inventory to 248,000 tons, approximately guarantee a private loan of $48,750,000 at 
35 percent of the objective. The first an initial rate of 70 percent of the prin- 
order setting aside domestic refined cop- cipal. The balance of the estimated $151,- 
per for defense applications, BDSA order 000,000 required to bring the mine into 

M-ila, DIR 2, was issued on February production is to be supplied by the Duval 
23, 1966. Previous set-asides had applied Corp. and development is to be financed 

only to brass mills, wire mills, and with private funds until August 1968 
foundries. The new order required each when the first installment of the Govern- 

refinery to reserve for defense use a por- ment loan will be advanced. The mine 

tion of its monthly production equal to is expected to begin production late in 
10 percent of its 1965 average monthly 1969, with output expected to approxi- 
production from domestic ores. The 10- mate 57,000 tons of copper per year for 

percent set-aside was increased to 13 per- the first 5 years and 68,000 tons per year 

cent on May 27, 1966, to 18 percent on over the next 15 years. The mine is also 
August 15, and to 23 percent for the last expected to produce approximately 
quarter of 1966. The final increase 12.000.000 ds of Ivbde d 

brought set-asides for the first half of a0y pounes OF _motyoeenmm an 
1967 to 26 percent, and this set-aside 455,000 ounces of silver each year. 
continued for all of 1967. With the July The contract with Duval obligates $83 
15 onset of the strikes they rapidly be- million of the $100 million commitment 

came ineffective as a means of insuring authority provided in the Defense Produc- 
adequate supplies of copper for defense tion Act of 1950, as amended.
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: Table 1.—Salient copper statistics | 

1963 1964 1965 1966 1967 

United States: 
Ore produced._.__thousand short tons__ 146, 450 155,200 173 ,286 186 , 966 127,066 

Average yield of copper_____percent__ 0.74 0.73 0.70 0.67 0.63 
Primary (new) copper produced— . 

From domestic ores, as reported by— . 
Mines.__._..._.._-short tons._ 1,213,166 1,246,780 1,351,784 1,429,152 954,064 

Value__________thousands_- $747,310 $812,901 $957,028 $1,088,850 $729,401 
Smelters..._.._.._short tons._ 1,258,126 1,301,115 1,402,806 1,429,863 841,348 

Percent of world total_.._.__ 23 23 23 24 14 

Refineries____._.._short tons_. 1,219,342 1,259,852 1,335,660 1,353,087 846,551 
From foreign ores, matte, ete. as 7 

reported by—refineries | 
short tons_- 377,009 396 , 543 376,133 357,897 286,431 

Total new refined, domestic . 
and foreign.__short tons_._ 1,596,351 1,656,395 1,711,793 1,710,984 1,182,982 

Secondary copper recovered from old 
E serap only.____.._..__._short tons__ 421 , 843 473 ,521 513 , 4386 534,860 482 , 659° 

, Xports: 
Metallic copper.._._.......do___- 344,960 381 , 4382 379 , 498 319 ,314 200,078 
Refined__.._..._._..-_-_--do.__- 311,479 316 ,230 324,965 273,071 159 ,353 

Imports, general: 
Unmanufactured_-__-—_-_short tons__ 539 ,396 586 , 064 523,141. 588,507 648 , 941 
Refined_..__.....-.-_-.--.do____ 119 ,219 139 , 974 187 , 443 162 , 602 330 , 3847 

Stocks Dec. 31, producers: 
Refined.._...._.._._.-short tons_-_ 52,000 $37,000 35,000 43 ,000 27,000 
Blister and materials in solution 

. short tons__ 252,000 246,000 246 ,000 270 ,000 220,000 

Total___..-.._-__..-----do____ 304,000 283 , 000 281,000 313,000 247,000 
. Withdrawals (apparent) from total sup- . 

ply on domestic account: . 
Primary copper__._._._..short tons.. 1,423,000 1,495,000 1,526,000 1,598,000 1,320,000 
Primary and old copper (old scrap 

only)_--....__.------short tons... 1,845,000 1,969,000 2,039,000 2,128,000 1,803,000 
Price: Weighted average 

cents per pound__ 30.8 32.6 45.3 36.2 38.2 
World: . 

Production: 
Mine__.___.-_--------short tons_. 5,087,916 5,290,698 5,527,819 5,788,603 5,485,787 
Smelter__._.__._.__.____.-do.__. 5,447,055 5,770,736 6,078,188 6,072,744 5,849,748 

Price: London, average cents. per 
pound__...__-._.--.--------------- 29.25 43.88 58.52 69.04 51.19 

DOMESTIC PRODUCTION = 

PRIMARY COPPER nage of coproduct copper actually in- 
; . creased in 1967 by a considerable per- 

1967, USS. mine production was almost Recovery of precipitate copper was 

6 percent greater than in the first half affected to a much lesser extent by the 
of 1 966. In the second half, however , the strikes than by other mining operations. 
strikes limited production to slightly more In some instances, recovery of precipitate 

than one-quarter of the tonnage mined was continued after other mining opera- 
in the preceding half year. Thus, mine tions had been halted to avoid pollution 
production for the entire year was reduced of streams. A substantial increase in 

to two-thirds of that in 1966. facilities for recovering precipitate copper 
The impact of the strikes was fairly well also had an effect in 1967. These two sets 

distributed among producing States; but of circumstances brought 1967 precipitate — 
there were some noteworthy exceptions. recovery to within 84 percent of the 1966 
Montana’s 1967 production ended on July tonnage. They also raised the ratio of 
15, the day the strikes began. Tennessee, precipitate copper to copper recovered by 

on the other hand, escaped the strikes other methods from 11 percent in 1966 to 
entirely and produced more copper in the 16 percent in 1967. Undoubtedly, a sub- 
second half of 1967 than in the first half. stantial portion of this increase must be 

Also, Pennsylvania’s relatively small ton- attributed to the effect of the strikes. It
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is also certain, however, that the trend for other uses, chiefly for export. Stocks 
; toward an increasing dependence on leach- at yearend were 21 percent less than at 

ing for recovery of a significant portion of _ the end of 1966. 
the domestic copper continued during . 
1967. Byproduct Sulfuric Acid.—Sulfuric acid 

| produced from the sulfur content of sul- 
Smelter Production.—Although smelter fide ores at copper smelters decreased 26 

capacity was reduced by the strikes to percent in 1967 as a result of the almost 
less than 2 percent for a significant portion 90-percent reduction in smelting capacity. 
of the second half of the year, smelter An 8-percent decrease in output at zinc 

production for 1967 approached 59 per- plants was due principally to reduced 
cent of the 1966 tonnage. Much of the activity at those plants. 
production was concentrated in the first 
half of 1967, and followed the normal SECONDARY COPPER AND BRASS 
distribution between domestic, foreign, and R ; . 
secondary copper. As with mine produc- . ~“\OV1Y of copper in the United States, 
tion, the steady increase in production in alloyed and unalloyed form, from all 
capacity was concealed by the effects of classes of purchased nonferrous scrap 
the strike. totaled 1.16 million tons in 1967, down 

13 percent from the record set in 1966. 
Refinery Production.—The U.S. strikes | Copper recovered in all forms from copper- 

had a less drastic effect on refinery ca- base scrap was only slightly less than that | 
pacity than on either mining or smelter recovered in 1966 at secondary smelters 
capacity. About 65 percent of refinery but was down 22 percent at primary cop- 

| capacity was cut off on July 15, but 20 per producers, 13 percent at brass mills, 
percent was maintained throughout the and 18 percent at foundries, chemical 
year. A part of this capacity was employed plants and miscellaneous manufacturers. 
totally in refining foreign copper. How- Copper recovered from new scrap was 58 

ever, sufficient capacity was available to percent of the total copper recovered in 

bring the year’s total production to ap- 1967; (60 percent in 1966). 
proximately 63 percent of the 1966 total. Consumption of purchased copper-base 

Due to the disruption of mine and _ scrap totaled 1.5 million tons, a decrease 

smelter production, refineries were forced of 17 percent from that of 1966. Use at 

to depend to an abnormal extent upon secondary smelters dropped 3 percent to 

secondary materials and to a somewhat 423,000 tons, of which 77 percent (76 

lesser extent on imports. Therefore, re- percent in 1966) was old scrap. Primary 

fined copper production from secondary producers used 480,000 tons, a 30-percent 

materials and from foreign ores amounted decrease from that used in 1966, and 

to 78 percent and 66 percent of the  brass-mill consumption fell 14 percent to 

corresponding production in 1966, 539,000 tons. Foundries and other plants 
respectively. used 100,000 tons compared with 125,000 

in 1966. 
Copper Sulfate-—Operations of the cop- fons in I 

per Tulfate-producing industry were also Primary producers recovered a 

adversely affected by the strikes, and tons of refined copper from secondary 
. : materials, 22 percent less than in 1966. 

production declined 22 percent, the ed 63.300 

smallest since 1962. Shipments, also 22 Secondary smelters recover f 19 tons 

percent below that of 1966, totaled of refined copper, an increase of 1Y per- 

40,600 tons, of which producers’ reports cent, but output of brass and bronze ingots 

indicated 17,000 tons was for agricultural fell 11 percent. Production of brass-mill 

uses, 22,600 for industrial uses, and 1,000 products decreased 13 percent. 

CONSUMPTION 

Apparent withdrawals of primary copper the high monthly rates of 1966 and in 

totaled 1.3 million tons, 17 percent below March 1967 rose to 215,000 tons ex- 

1966; the lowest amount since 1961. ceeding the previous high for the month 

Actual consumption of refined copper set in 1966. Consumption fell sharply 

also dropped substantially. At the begin- in July, rose to 139,000 tons in August, 

ning of 1967 copper consumption was at but dropped thereafter to 119,000 tons
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monthly in the last 2 months of the year. copper but includes all copper in refined 
Data on actual consumption are based form. : 

on consumers’ reports of quantities enter- Distribution of actual consumption by 
ing processing, with no adjustments of use groups followed the usual pattern 
stock changes of material in process. with wire mills consuming 64 percent (58 
Unlike table 25, in which only new cop- percent in 1966) and brass mills 34 per- 
per is included as far as possible, table 26 cent (39 percent) of the total. 
does not distinguish between old and new 

STOCKS 

High consumption during the early end total of 220,000 tons. . 
months of 1967 coupled with reduced Fabricators’ stocks of refined copper, in- 
domestic production caused stocks of re- cluding in-process metal and _ primary 
fined copper held by primary producers fabricated shapes, were 479,600 tons at 
to drop 37 percent to the lowest figure yearend, 14 percent less than at the 
since 1959. Unrefined copper stocks rose beginning of the year. Working stock 
to a high of 303,000 tons on May 31 but inventories increased 8,400 tons during 
fell in each month thereafter to the year- the year. 

PRICES 

On January 5, Phelps Dodge Corp. January quotation and remained at that 
increased its domestic price for electrolytic level until the year’s high, 54.7 cents per 
copper from 36 cents per pound to 38 pound, was reached in November. The 

' cents per pound. Other major producers December price for export copper was 
followed suit, and by Monday, January 9, 53.6 cents per pound. 
domestic producers’ electrolytic wire bar The London Metal Exchange spot price 
was quoted at 38 cents to 38.25 cents per for copper wire bar averaged 56.3 cents 

pound. Kennecott Copper Corp. quoted for the month of January. The February 
the 38.25 cent price. The January 9 price spot price declined to 55.3 cents per 

| range was maintained for the remainder pound; this decline continued to an April 

of the year. However, there was practically low for the year of 45.1 cents per pound. 
no U.S. produced copper available during The price then fluctuated to slightly 
the last 2 or 3 months of 1967; thus, the higher values until it rose to 51.3 cents in 

quoted producers’ price was irrelevant in October, and then to the year’s high of 
the last quarter of the year. 62.2 cents in November. The December 

The Metals Week January quotation spot price on the London Metal Exchange 
for primary copper sold in the United averaged 60 cents per pound. Although 
States, f.o.b. refinery, was 37.9 cents per these monthly averages concealed some of 
pound. This monthly quotation is the the wider daily fluctuations, reaction on 

. average of the weighted daily averages for the London Metal Exchange to the U-S. 
sales of copper in the United States regard- strikes was moderate during practically the 
less of the origin of that copper. The entire second half of the year. The market 
quotation for domestic copper fluctuated reacted briefly to apparent changes in the 
between 37.9 cents per pound and 38.2 strike status in the United States; but 

cents per pound during the first 6 months there was no sustained rise in prices until 

of 1967. In July the price rose to 38.3. it became obvious in October that U.S. 
cents. In August, it was 39.1 cents per fabricators were being forced into increas- 
pound, and in September the quotations ing dependence on European markets for 
were discontinued, because domestic sales thei lies. T ‘enificant ex- 

had declined to an insignificant quantity. ein COpper supp aes: 10 @ signmacant ex 
The quotation for primary copper exported tent, this moderation in the London Metal 

from the United States, f.o.b. refinery, Exchange spot quotations could be attrib- 

was 49.8 cents for the month of January uted to the dampening effect of a sluggish 
1967. After rising to 50.2 cents in Feb- European demand for copper during the 
ruary, the price declined to less than the first three quarters of the year,
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| FOREIGN TRADE 
During .the first 6 months of 1967, ports fell to one-fifth of that average. This 

United States export controls permitted brought the year’s exports of refined cop- 

the exportation of 16,500 tons of copper per to less than 60 percent of the 1966 

content in copper scrap, 25,000 tons of total. Although exports of mill products 

domestic refined copper, 1,000 tons of declined significantly as the strikes affected 

copper contained in copper-base alloy, domestic supplies, the decline was far less 

and 9,000 tons of copper contained in than in the case of refined copper. 

semifabricated copper products and master Most of the substantial increase in con- 

alloys. The controls were retained for July centrate exports was distributed to four 

and August, with a 2-month quota equal countries; Japan received the largest por- 

to one-third of the 6-month quota, and tion, and Canada, West Germany, and 

then continued at that rate for the re- Belgium-Luxembourg shared much of re- 

mainder of the year. mainder. This distribution was determined 

A virtual embargo had been placed on to some extent by the available smelter 

exports of domestic origin copper on capacities in each country and by geo- 

January 20, 1966: However, the strikes graphical location. 
rapidly disrupted the normal relations be- A 50-percent increase in exports of cop- 

tween domestic mines, smelters, and re- per-base alloy scrap accounted for most of 

fineries, immediately closing the smelters the 1967 increase in alloy exports. 

that had: been the only domestic outlet for General imports of unmanufactured cop- 

most of those mines remaining in opera- per increased in 1967 by about the same 

tion. The mines, therefore, began to ac- amount as in 1966. However, the pattern 

cumulate concentrate at a rate that would of imports was altered by the strikes to 

soon force an interruption of their opera- the extent that imports of refined copper 

tions. To relieve this situation, export accounted entirely for the overall im- 

regulations for copper ore, concentrate, crease offsetting substantial declines in all 

matte, and blister were amended to permit other import categories. Imports for con- 

licensing for export of those commodities sumption followed a pattern somewhat 

when domestic facilities were not availa- similar to the one for general imports with 

ble for their further processing. Details of | two exceptions: Consumption, early in 

the amendment were published in the 1967, of concentrates imported under bond 

Federal Register.* The licensing arrange- in previous years caused a sharp increase in 

| ment was later modified to permit the 1967 imports of ore, concentrate, and 

exportation of scrap that could not be matte. Also, imports of refined copper for 

processed in the United States for technical consumption emphasized the less of do- 

or economic reasons or because of the wmestic refined copper as a result of the 

strike. strikes. Canada provided most of the in- 

The protracted strikes were the basic creased imports of refined copper; West 

cause of substantial changes in the pat- Germany and Chile also contributed 

terns of U.S. copper exports. An in- substantially. | 

crease in exports of ore, concentrate, and Tariff.—A June 30, 1967, agreement 

matte to 25 times the 1966 level came in at Geneva, under the Trade Expansion 

the last 5 months of 1967, after tight ex- Act of 1962, scheduled tariff reductions 

port controls were relaxed to release stocks for unwrought copper for each of 5 years 

accumulating at mines. Scrap exports were beginning January 1, 1968. The scheduled 

also concentrated in the last 5 months rates for 1968 through 1972, in chron- 

of 1967; but relatively small first half ological order, were 1.5 cents, 1.3 cents, 

exports left the annual total at about the 1.1 cents, 1 cent, and 0.8 cent per pound 

1966 level. On the other hand, the drastic of copper content. 

reduction in domestic production of re- The 1.5 cent per pound duty on ore, 

fined copper brought a corresponding re- unwrought copper, waste, and scrap was 

duction in the exportation of refined cop- suspended during all of 1967 by Public 

per. Exports in the first 7 months of 1967 Law 89-468. 

approximated the monthly averages for R A Federal Register. Licensing Policies and 

1966; but for the remaining 5 months ex- Sept. 26, 1967, 7 pp.
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| WORLD REVIEW | 

On June 1, representatives of Chile, the 18 operating mines in Canada, of which 
Congo, Peru, and Zambia met in Lusaka, five new mines are in Ontario and three 
Zambia, to discuss common problems con- in Manitoba. In Ontario, the Copper Cliff 
cerning copper. The Lusaka meeting was North mine is schedued to begin produc- 
probably one of the most significant tion in 1968 with full output in 1970, the 
developments of the year, with respect to Coleman and Little Stobie mines in 1969, | 
the future of the world copper industry. and full production at the Kirkwood mine 

: Although the meeting brought no real in early 1970. In late 1967, development 
commitments, it did formalize a level of of the Copper Cliff South mine was begun; 
cooperation that had not previously existed production is expected in about 3 years. 
between the four nations. The first positive In Manitoba, production from the Birch- 
evidence of this cooperation came with the tree mine is planned for the last quarter 
establishment, at the meeting, of a per- of 1968 and from the Soab mine in the 

manent “Inter-Governmental Council Of first quarter of 1969. Work was started | 

Copper Exporting Countries.” Since the on the Pipe mine, and production is 

four participating countries produce about scheduled for 1970. | 
40 percent of the world’s copper supply, Mill, smelter, and refinery facilities were 

their coordinated actions can, undoubtedly, being expanded to handle increased ore 
have considerable effect on copper supply output resulting from the mine develop- 
and price. There were, however, numerous ment program. The 22,500-ton-per-day 

assurances from the participants that no  Frood-Stobie mill produced its first cop- 

cartel to control price was planned. per-nickel concentrate in the latter part 
of 1967. Major changes in the flotation 

NORTH AMERICA circuit and dewatering facilities were made 
| at the Copper Cliff mill in order to process 

Canada—A record output of copper Frood-Stobie concentrate. An addition to 

was reported in Canada with mine produc- the Levack mill, under construction at 
tion 17 percent greater than in 1966. In- yearend, will permit removal of up to 

creases of 33 percent in Ontario, 55 per- 1,500 tons per day of pyrrhotite concen- 
cent in British Columbia, and 16 percent trate and thus release smelting capacity 
in Saskatchewan more than offset de- of Copper Cliff. Expansion of the 
creased output in Quebec, Manitoba, and Thompson mill, smelter, and refinery, 

New Brunswick. Operations throughout begun in early 1967, will enable the com- 
Canada were uninterrupted during the pany to process increased ore production 
year and six new mines were brought into in that area. 

production. Output was recorded in Yukon Falconbridge Nickel Mines, Ltd., treated 
for the first time since 1962. Production of 2.2 million tons of ore compared with 2.1 

refined copper rose 15 percent over that million in 1966. Delivery of 16,200 tons 
of 1966 to 500,000 tons. Consumption fell of copper was slightly below the 16,400 

nearly 15 percent to 224,400 tons. tons delivered in 1966. Expansion and 
Canada’s leading producer, The Inter- development programs at the Strathcona, 

national Nickel Company of Canada, Ltd. Longvack South, and Lockerby properties 

(Inco), produced a record 20.4 million continued throughout the year. The 6,000- 
tons of ore, 3 percent more than the ton-per-day Strathcona mill was nearing 
company’s previous high of 19.8 million completion. 
tons in 1965. Deliveries of copper totaled At the Geco mine in the Manitouwadge 

155,500 tons compared with 146,500 tons District, Ontario, Noranda Mines, Ltd., 
in 1966. A program of development work produced 1.46 million tons of ore averag- 
was carried forward at the nine operating ing 2.02 percent copper from a copper-zinc 
mines in the Sudbury District, Ontario, ore body. The concentrate output con- 
and at the Thompson mine in Manitoba. tained 27,800 tons of copper (26,800 in 
By the end of 1967, the Thompson No. 1966) and was shipped to the Noranda 
3 shaft, extensions at the Clarabelle open- smelter. 
pit mine, and the open-pit operation Willroy Mines, Ltd., milled 503,500 tons 
adjacent to the Crean Hill mine were in of ore, of which 338,400 tons were treated 
operation. When this development program on a custom basis for Willecho Mines, Ltd. 
is completed, Inco is scheduled to have Copper content of the concentrate de-
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creased to 900 tons from 1,100 tons in  arations for mining began in November 
1966. 1966 and on May 23, 1967, the first ore— 
Ecstall Mining, Ltd., a subsidiary of | was milled. | 

Texas Gulf Sulphur Co., mined and milled Noranda Mines, Ltd., produced 979,000 
3 million tons of ore during the first full tons of ore averaging 1.99 percent copper 
year’s operation of the Kidd Creek mine from the Horne mine. Of the total, 855,500 
and concentrator near Timmins. By mid- tons was milled from which 138,500 tons 
February all three concentrating units were of copper concentrate was produced. A 
in operation, and 205,000 tons of copper total of 1.6: million tons of ore, concen- 
concentrates containing 25 percent copper trate, flux, and scrap, including 807,700 
was produced. At the Kidd Creek open- tons of custom material, was smelted. The 
pit mine a zinc-copper ore and a zinc- 19-percent increase in receipts of custom 
lead-silver ore were produced. Each type concentrate resulted in a record output of 
of ore is handled separately from the mine 215,890 tons of anodes containing 212,400 
through the mill. The copper concentrate tons of copper. The pilot plants for testing 
is shipped to Noranda for smelting, and the Noranda continuous smelting process 
the blister copper is refined at Montreal and a process for leaching Gaspé oxide ores 
East, Quebec. The company continues to were nearing completion at yearend. 
study plans for constructing its own copper Output of copper by Canadian Copper 
and zinc smelters and refinery facilities in Refiners, Ltd., a subsidiary of Noranda, 
Canada. | rose to a record 324,000 tons as capacity 

Production in Quebec was 8 percent less was increased to 28,500 tons per month 

than in 1966 and the lowest since 1964. in May. Difficulties encountered in operat- 

Gaspé Copper Mines, Ltd., Canada’s ing at the higher rate were being overcome 

second largest producer, mined 2.86 mil- by the rearrangement of several facilities, 

lion tons of ore averaging 1.12 percent particularly in the flow and handling of 
copper from the Needle Mountain mine, of materials through the process. 

which 1.54 million tons came from the Campbell Chibougamau Mines, Ltd., 

open-pit mine. The concentrator treated milled 980,500 tons of ore which was the 

9.76 million tons of ore and produced largest annual output in the history of: the 

105,900 tons of copper concentrate. The company. The average grade of the ore 

smelter treated 298,600 tons of concen- rose from 1.75 percent copper to 1.77 per- 

trate and flux, including 97,800 tons of | cent in the fiscal year ending June 30, 

custom concentrate. Anode production 1967. The Henderson Division contributed 

amounted to 54,500 tons, a 16-percent -410,400 tons or 42 percent of the total ore 

increase over 1966. After removal of 13.1 produced in fiscal 1967 (380,000 tons or 

million tons of waste and low grade 39 percent in fiscal 1966). The Main Mine 
material, the Copper Mountain open-pit Division produced 287,800 tons or 29 per- 

mine was ready for production. Construc- cent, compared with 337,000 tons or 35 

tion of the new crushing plant and ex- percent in the previous fiscal year. Ore 

pansion of the concentrator were virtually production from Cedar Bay Division was 

completed by yearend. Preliminary opera- 210,200 tons or 21 percent, compared with 

tions were scheduled to begin in early 229,000 tons or 24 percent in 1965-66. 
1968. At the Kokko Creek Division where known 

In the year ending June 30, 1967, ore bodies were exhausted, 9,700 tons of 

Merrill Island Mining Corp. treated ore was mined on a salvage basis during 

174,700 tons of ore, of which 115,600 tons the summer months. In January, the com- 

was produced from the Merrill and Chib- pany entered into a contract agreemeni 

Kayrand mines, 45,500 tons for Bruneau, with Grandroy Mines, Ltd., whereby 

and 13,600 tons for Icon. Copper produc- Campbell would mine an estimated 200,000 

tion totaled 1,900 tons compared with tons of ore on a profit-sharing basis. The 

1,700 tons in 1966. Mining at the Merrill ore was mined by open-pit methods and 

and Chib-Kayrand mines is being con- hauled to the Gampbell concentrator. In 

ducted on a limited basis and the ore the 1966-67 fiscal year, 62,400 tons of ore 

stockpiled for future milling. An agreement averaging 1.05 percent copper was treated. 

was made with Icon Sullivan Joint Venture Copper output from all divisions totaled 

whereby Merrill would mine and mill the 15,700 tons. Deepening of the shaft at 

ore as operator for Icon Syndicate. Prep- Cedar Bay to 2,400 feet was completed,



45 4 MINERALS YEARBOOK, 1967 

and the No. 2 shaft at the Henderson the ore milled; the Perry mine supplied 
mine was sunk to a depth of 2,348 feet the remainder. | 
by the end of the fiscal year. Lake Dufault Mines, Ltd., milled 

The amount of ore milled at the con- 493,000 tons of copper-zinc ore averaging 
: centrator of Mattagami Lake Mines, Ltd., 3.96 percent copper. This was an increase 

was essentially unchanged from 1966 and of 4,000 tons from the 1966 figure; but 
totaled 1.4 million tons of ore averaging 1967 copper production fell to 18,700 tons 
0.61 percent copper (0.62 percent in from the 22,600-ton production of 1966. 
1966) and 10.0 percent zinc (13.2 per- Output of copper in Manitoba-Saskat- 
cent). In 1967, copper concentrate totaling chewan increased 3 percent over that of 
30,700 tons (30,300 tons in 1966) with a 1966 and exceeded 50,000 tons for the 
grade of 20.57 percent copper (21.27 per- second successive year. 
cent in 1966) was shipped to the smelter Hudson Bay Mining and Smelting Co., 
of Noranda Mines, Ltd. Ltd., milled 1.59 million tons of ore, com- 

The concentrator of Quemont Mining pared with 1.69 million tons in 1966, from 
Corp., Ltd., treated 443,800 tons of ore mines in Manitoba and Saskatchewan. The 
(578,000 tons in 1966) and produced _ grade of ore treated rose from 2.49 per- 
23,200 tons of concentrate -containing cent copper in 1966 to 2.64 percent in 
3,900 tons of copper. Normetal Mining 1967. Of the ore treated, the Flin Flon 
Corp., Ltd., milled 348,400 tons of ore mine supplied 59 percent, Chisel Lake 16 
averaging 1.50 percent copper. The con- percent, Stall Lake 17 percent, and Schist 
centrator also treated 1,000 tons of ore Lake 8 percent. The smelter treated 
averaging 1.06 percent copper from the 346,600 tons of Hudson Bay concentrate 
adjacent Normetmar property. The 21,000 and residue (371,800 tons in 1966); also, 
tons of concentrate produced contained 29,600 tons (26,500) of custom materials 
4,800 tons of copper and was shipped to were treated. Blister output totaled 38,600 

: the Noranda smelter. tons and 38,400 tons of refined copper was 
, Sullico Mines, Ltd., subsidiary of East produced... 

Sullivan Mines, Ltd., ceased operations on Sherritt Gordon Mines, Ltd. milled 1.1 
November 29, 1966. In the first 3 months million tons of nickel-copper ore at the 
of the year ending August 31, 1967, Lynn Lake concentrator compared with 

| 160,600 tons of ore was mined and milled, 1.2 million tons in 1966. Concentrate pro- 
and 931 tons of copper was produced. duced contained 5,400 tons of copper 
From January 1949, when operations began (5,700 tons in 1966). 
until November 1966, the mill treated A high record output of 81,900 tons 
15.9 million tons of ore averaging 1.092 of copper was attained in British Columbia, 
percent copper. At Solbec Copper Mines, 55 percent more than in 1966. Craigmont 
Ltd., a subsidiary of Hastings Mining and Mines, Ltd., milled 2 million tons of ore 
Development Co., Ltd., operations were averaging 1.71 percent copper in the fiscal 
adversely affected by a work stoppage from _year ending October 31, 1967. Concentrate 
September 9, 1966, to March 7, 1967. As produced totaled 118,300 tons and aver- 
a result, only 3,400 tons of the 74,400 aged 28.12 percent copper. In the 1966 
tons mined were milled; the remainder. fiscal year, the mines of Craigmont were 
was stockpiled. The Solbec treatment plant closed by a strike that began in September 
was sold to Cupra Mines, Ltd., and Solbec 1965 and terminated in April 1966. Con- 
ore will be treated on a custom basis until sequently, mill throughput was only 1 
known ore reserves are depleted. During million tons of 1.54 percent copper, and 
the financial year ended August 31, 1967, 53,300 tons of 26.98 percent-copper con- 
Cupra Mines, Ltd., processed 232,300 tons centrate was produced. Mining of the 
of ore averaging 3.52 percent copper, and open pit was completed in March, and 
7,700 tons of copper was produced. operations were begun at the underground 

Opemiska Copper Mines (Quebec), mine. By yearend, 21 percent of the mill | 
Ltd., milled 737,300 tons of ore in 1967 feed was supplied by the underground 
compared with 766,100 tons in 1966. The mine, and planned tonnage of 3,000 tons 
average grade of ore treated was 2.93 per day was expected by April 1968. The 
percent copper (3.02 percent in 1966). Phoenix Copper Division of The Granby 
Copper in the concentrate totaled 20,800 Mining Co., Ltd. treated 714,000 tons, 
tons, compared with 22,300 tons in 1966. (701,000 in 1966), of ore averaging 0.84 
The Springer mine produced 54 percent of | percent copper. Salable copper produced
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totaled 4,900 tons compared with 4,400 per concentrate as well as lead concentrate 
tons in 1966. The concentrator of Granisle and zinc concentrate. 
Copper, Ltd., located in Copper Island in Exports of copper in ore, concentrate, 
Babine Lake, British Columbia, began and matte rose to 128,900 tons (95,000 
production in mid-November 1966. In its tons in 1966). Of the total, 93,600 tons 
first full year of operation, 1.9 million tons (56,500 tons) went to Japan, 15,200 tons 
of ore averaging 0.78 percent copper was (16,600) to Norway, and 7,200 tons 
treated. Concentrate totaling 35,900 tons ($,700) to the United. States. Sweden 

was shipped to smelters in Japan. Salable received 4,900 tons, West Germany 3,100 
copper produced was 12,300 tons. tons, Spain 2,300 tons, United Kingdom 
Development of an underground copper 1,500 tons and Belgium-Luxembourg 1,100 

mine by Granduc Operating Co. (a _ tons. Exports of ingots, bars, and billets 
wholly-owned subsidiary of Newmont were as follows: 
Mining Corp.) continued during the year. Short ton. 
The access tunnel from Tide Lake, about eee 
31 miles from the port of Stewart, was Destination: 1966 1967 
advanced 34,300 feet from its portal. Con- United States__._.... 84,980 147,101 
struction of the 7,000-ton-per-day flotation United Kingdom...... 91, 881 94,006 
mill at Tide Lake was well advanced, and eee West 227 9, 193 es | 
underground development to prepare the Japan. _-_.---..-.---  ------- 4,798 

. . India__._--_--- 2 ee Lee 2,952 
mine for production was started. Produc- Switzerland.......... 1,528 1.748 
tion is expected to begin in late 1969. The Italy__...----------- 83 1,548 

. Brazil__......_-.--- 2 1,493 
Granduc property is leased from Granduc Netherlands.._...... 809 1.257 
Mines, Ltd., by Granduc Operating Co. pweden.------------- 44g 785 

: and American Smelting and _ Refining Other countries... ~ts«GLB 609 
Company in equal shares with Granduc | | —— 
Operating Co. the operator and manager — Total.------------- 190,691 275,919 
of the property. In addition, 37,300 tons (46,400 tons 

The Coast Copper Co., Ltd., 83-percent nee of rods, strips, sheet, tubing and 
owned by Cominco, Ltd., produced other shapes was exported, of which 
290,500 tons of copper averaging 1.4 per- 16,500 tons went to the United States, 
cent copper. The ore was treated at the 3,100 tons to Pakistan, 2,800 tons to Switz- 

Cominco Benson Lake concentrator. Pro-  erland, 2,400 tons to New Zealand, 2,100 

duction totaled 12,000 tons of copper con- tons to United Kingdom, and 2,000 tons 
centrate which was shipped to Japan. to Norway. 

di In New poranswick, Th, > “we roduction -Mexico.—Compafiia Minera de Cana- 
. Com: Udo. , duced 257 a tons 7° S.A. de C.V. produced 35,500 tons 

° f ne and f a . t t of copper (33,000 tons in 1966). Modifica- 
20 000 » an Bru pu’ L Mi, oncen d s “le tions and expansion at the concentrator to 
.° tons. brunswic ining ane sme" increase output to 41,000 tons was nearing 
ing Corp., Ltd., produced complex zinc- completion 
lead-copper ore at the rate of 4,600 tons P a , 

: . Asarco Mexicana, S.A. operated without 
per day, a record high output. A total of . . , - 

he . interruption throughout 1967. Ore mined 
1.7 million tons of ore averaging 0.29 per- Saye sae 

. totaled 1.91 million tons (1.92 million in 
cent copper was milled, and 5,800 tons of - 

1966), and 19,300 tons of blister copper 
copper concentrate was produced. . . 

. . was produced compared with 23,000 m 
Production of copper in Newfoundland . : 

: . . . 1966. Mine and plant expansion con- 
Cos shightly higher than in a stron tinued, and substantial increases in ore and 

oast Copper Corp., Ltd., treate > concentrate production were expected by 
tons of ore averaging 1.125 percent copper yearend. | 

compared with 319,000 tons and 1.30 per- 

cent copper in 1966. Copper output totaled SOUTH AMERICA | 

700 tons comp are 33900 Unit of Chile.—Despite a number of work | 
the previous year. ihe Buchans Unit of stoppages at properties of The Anaconda | 
American Smelting and Refining Company Company, Chilean mine production in | 

operated without interruption throughout 1967 was virtually the same as that in | 
the year, and produced 9,200 tons of cop- 1966. As a result, a new production record ,
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was set, and the nation was in third place program to increase the present capacity 
among major producing countries in the of 180,000 tons annually by 60 percent 
world. was initiated. The project, scheduled for 

In addition to copper exports by the completion in 1971, includes mine ex- 
large producers known as Gran Mineria pansion, construction of a new concen- 
(table 46), the small and medium mines trator, expansion of the smelter and re- 
shipped 40,200 tons (16,000 tons in 1966) | lated power water installations, and a new 
of electrolytic copper, 23,400 tons (27,100) highway to replace the existing railroad. 
of fire refined copper, and 39,500 tons Copper production was not affected by 
(33,700) of blister copper. the changeover; 13.2 million tons of ore 

Output of copper from The Anaconda was mined and milled compared with 9.9 
Company’s Chilean mines totaled 397,200 million tons in 1966. The average grade of 

tons, 7 percent below the record 426,100 ore rose from 1.75 percent copper in 1966 
tons achieved in 1966. At the Chuquica- to 1.83 percent, and a record output of 
mata mine of Chile Exploration Co., 203,800 tons (160,400 tons in 1966) of 
305,200 tons of copper was produced com- Copper was produced. 

pared with 334,600 tons in 1966. The Compania Minera Andina, S.A., 75 per- 
9-percent decrease from the 1966 record cent owned by Cerro Corp., and 25 per- 
output was due to a number of work cent by Corporacion del Cobre, an agency 
stoppages. Mine and plant expansion to of the Chilean Government, began full- 
increase capacity to 390,000 tons annually scale construction of the Rio Blanco mine 
continued on schedule. Although opera- in early 1967. The mine is scheduled for 
tions at the El Salvador mine of Andes completion in 1971; copper concentrates 
Copper Mining Co. were interrupted by containing about 65,000 tons of copper 
a 35-day strike, output, nearly 86,000 tons, annually will be shipped. | 

_ was virtually unchanged from that of 1966. . 
Improvement and expansion of the mine Peru.— Operations of the Cerro de Pasco 
and the Potrerillos refinery which is Corp. (Cerro-Peru) were adversely affected 

scheduled for completion in 1970 will in- by work stoppages, and copper production 
crease capacity to 110,000 tons. La Was slightly lower than in 1966. Purchased 
Africana mine of Santiago Mining Co. Fe was the source of 32 percent of the 

produced 6,000 tons of copper compared 41,200 tons produced compared with 35 
with 5,500 tons in 1966. Stripping opera- Percent and 43,800 tons in 1966. In 
tions at the Exotica mine, near the December, somewhat ahead of schedule, 

Chuquicamata, began September 1. Pro- Production began at the Cobriza mine, 115 
duction of ore was expected to begin by miles southeast of La Oroya. About 1,000 

mid-1970 when approximately 90 million 9S of ore are milled daily for shipment 
tons of waste will have been removed. An  t0 La Oroya for smelting and refining. The 
annual mine capacity of 112,500 tons of concentrate shipped will contain about 

copper is planned. Ore will be treated on 19,000 tons of copper annually. In order 
a toll basis at the oxide plant of Chile handle - this production the capacity 
Exploration Co. of La Oroya refinery was being expanded 

On April 13, 1967, the assets and from 43,500 to 56,500 tons of refined cop- 

liabilities of the Kennecott Copper Corp. P&F 4 year. Until the expansfon 1s Com- 
wholly-owned subsidiary, Braden Copper pleted in late 1968, excess blister copper 

Co., were transferred to a Chilean com- will be exported. 
pany, Sociedad Minera El Teniente, S.A. A record high tonnage of ore was 
(El Teniente Mining Company, Inc.). produced at the Toquepala mine of 

Braden received all of the authorized Southern Peru Copper Corp. Ore mined 
shares of El Teniente stock and then sold .2nd milled totaled 13.6 million tons aver- 
51 percent to the Chilean Government for 48128 1.18 percent copper compared with 
$80 million. Kennecott retained a 49-per- 12.6 million tons and 1.22 percent in 
cent interest, and through Braden Copper 1966. Blister copper output Was - 139,400 
Co. operates the El Teniente Mine under [Ons In 1967 and 125,600 tons in 1966. 
‘a property management contract. Kenne- A pilot plant was installed at Toquepala 

cott Sales Corp. will represent El Teniente for treating ores from the nearby Cuajone 
Mining Company in the sale of copper property. Cuajone is the larger of 
and byproducts. A $230-million expansion Southern Peru’s two undeveloped deposits
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and is estimated to contain 530 million 95,500 tons (97,700) of copper scrap. 
tons of ore containing 1.0 percent copper. Manufacture of castings, sulfate and mis- 
Further work toward bringing the property cellaneous products used 14,700 tons 
into production will depend upon several (17,100) of refined copper and 53,900 
factors including legislative developments tons (58,100) of scrap. Production of 
in Peru with respect to Southern Peru’s copper sulfate was 24,600 tons (23,000). 
ability to obtain financing. : Exports of refined copper increased to 

Exports of copper from Peru in 1967 63,000 tons (55,500) while reexports drop- 
were as follows: ped to 3,800 tons (4,900). Total exports 

and reexports were 11 percent larger than 
Short tons . 

Belgium. .._.--------ee-eeeeeeeeeee. 28,379 in 1966. Imports of unwrought copper 
Germany, West_.-._-_-_._----------- 24,947 totaled 497,800 tons, 12 percent less than 
Japan._____-_----------.---.--------- 26,333 in 1966. 
Netherlands__._...-.-....--_-.---.-. 6,996 
Poland__-._.....---~.---.-_- ee 1,250 
Sweden________.___-_---_-_--_-------- 3,007 AFRICA 
United States._..._.---------.------ 123,748 

Other countries... ------------------ 987 Congo (Kinshasa).—The Congolese 
Total___...--.---------------- 210,647 Government after assuming control of all 

EUROPE Union Miniére du Haut-Katanga assets on 
| January 1, 1967, conferred them on a 

Total refined copper produced in West- new company, Société Générale Congolaise 
ern Europe rose 2 percent over output in des Minerais (GECOMIN), incorporated 

1966; increases of 10 and 3 percent in under Congolese law and controlled by 
Belgium and West Germany, respectively, the Government. Satisfactory operating 
more than offset a 5-percent decrease in conditions were maintained in the Katanga 
the output of the United Kingdom. Total region, and copper production increased 2 

consumpion of refined copper, however, percent. Total ore production, however, 
fell 3 percent, the third successive de- was 9.7 million tons compared with 10.7 
crease. Of the principal consuming million tons in 1966. Increased ore extrac- 
countries, only West Germany, Italy, and tion was recorded from the Kamoto open 
Sweden registered increased use. Con- pit in the Western Group and from the 
sumption of refined copper was as follows: | Kakanda mine in the Central Group. 
a The Western Group produced 6.6 mil- 

Thousand short tons lion tons of copper and cobalt ore, of 
Country Joes; 67? which 1.4 million tons came from the 

_ Musonoi mine, 3.3 million from Kamoto 
— en pit, and 1.9 million from Ruwe. The 

Frame IIIT «= «B1t = g0710.«=«;Kamoto underground mine produced 
Germany, West....------- 526.1 568.7 51,800 tons of ore. Production from the 

waco: «72837820. ~—« Kipushi_ mine in the Southern Group 
Sweden__.__._.---------- 92.2 98.0 totaled 1.14 million tons. In the Central 

United Rivgdom.ww72727. «65811 ~—=«566.9 «Group, the Kambove underground mine 
Other._____.-----.------ 208.1 200.1 production totaled 226,500 tons; output at 

Total.............. 2,247.3. 2,180.0 | the Kakanda mine increased to 958,000 
tons of ore, and the M’sesa mine produced 

» Preliminary. _* Revised. 718,000 tons of ore. 
Source: British Bureau of Nonferrous Metal The Kolwezi concentrator produced 

Statistics. 557,400 tons .of oxide concentrate con- 
United Kingdom.—Production of refined taining 138,900 tons of copper, 106,600 

copper in the United Kingdom was _ tons of sulfide concentrate, 42,200 tons 
adversely affected by substantially reduced of copper, and 105,000 tons of dolomitic 
imports from Zambia. Consumption drop- oxide concentrate, 20,000 tons of copper. 
ped 13 percent and totaled 566,900 tons During the year, the Kipushi concentrator 
of primary and secondary copper compared _ produced 189,600 tons of sulfide concen- 
with 653,100 tons in 1966. In addition, trate containing 53,100 tons of copper. 
149,400 tons (155,700 tons in 1966) of | Output at the Kambove concentrator con- 
copper in scrap was used. Output of semi- sisted of 98,000 tons of oxide concentrate 
manufactured products consumed 552,200 containing 23,800 tons of copper, 16,500 
tons (636,000) of refined copper and _ tons of sulfide concentrate (8,300 tons of
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copper), and 48,800 tons of dolomitic of 2.49 percent copper, 6,000 tons in excess 
oxide concentrate containing 9,600 tons of of planned throughput. At the Alaska 
copper. At the Kakanda concentrator, 37,-. mine, 300,000 tons of ore averaging 1.36 
200 tons of copper was produced from percent copper was produced, and 321 ,000 
150,300 tons of oxide concentrate. The tons, 7,000 tons more than in fiscal 1966, 
Ruwe washery Drocuced 18100. tons ° was mee me grade of ore, however, 
copper from ; ons of fine an ecreased from 1.52 percent copper to 1.38 
gravelly concentrate and 82,400 tons of percent. The Alaska smelter. of The 
washed product containing 6,700 tons of Messina Rhodesia Smelting and Refining 
copper for reprocessing at the concen- Co., Ltd., produced 19,400 tons of re- 
trator. The Kambove washing plant pro- fined copper, mostly for Mangula and 
duced 41,400 tons of washed products con- Alaska mines. The tonnage included 4,400 
taining 5,800 tons of copper and 7,000 tons of copper produced from cement cop- 
tons of other products containing 400 tons per from Mangula. 
of copper. . . 

Copper production for the year totaled South Africa, Republic of.—Smelter 351,600 tons as follows: | production of copper by O’okiep Copper 
Short tons Co., Ltd., decreased slightly from 43,500 | 

Shituru refinery (electrolytic copper tons in 1966 to. 42,500 tons in 1967. A pines) cesanodgg cco 177,300 total of 3.2 million tons of ore averaging 
Lubumbashi smelter (blister and other 1.51 percent copper was mined and milled. unrefined)_____...__-.....-....... 84,500 Nearly half the ore treated came from 

Total............------------. 351,600 nGalaboe Mine Coe Te ane | alabora ning - 5 u 
Exports of copper rose to 357,500 tons, 84,400 tons of anode copper during 1967, 

4 percent more than in 1966. Of the its first full year of operation. Ore mined 
total, 192,500 tons were shipped through totaled 14.6 million tons (13.2 million Maa Cong) oi 8) Sig Yh gre cope 
through Dar-es-Salaam Tanzania ; and per (0.78 percent an 208), and with an 
78,000 tons through Lobito Angola. Elec- Of ore tesenees othnnwed oy 709, Percent ’ 9 . oO 

trolytic copper accounted for 178,400 tons of 300 million tons. Construction of the 
of the total shipments; cathodes, 90,300  tankhouse section of the new 45,000-ton-per 
tons; and blister and other unrefined, year electrolytic refinery was completed, 
88,800 tons. h and the first cathodes were produced in 

Rhodesia, Southern.—In the year end- October. Most of the refined copper 
ing September 30, 1967, mines controlled produced will be sold in the Republic of 
by Messina (Transvaal) Development Co., South Africa. The wirebar casting plant 
Ltd., and its subsidiary M.T.D. (Mang- under construction is scheduled to begin 
ula), Ltd., produced 32,300 tons of copper. operations in the first half of 1968, and 
At Mangula, | ¢ mulion rors of sulfide ore a continuous rod casting plant is scheduled 
was produced from the following sources: for completion later in that year. 
Stopes 683,000 tons assaying 1.14 percent . . 
copper; stope pillars, 398,000 tons, 1.31 South-West Africa.—The Tsumeb mine 
percent copper; from development 108,000 2nd mill of Tsumeb Corp., Ltd., mined tons averaging 0.94 percent copper; and and milled 728,000 tons of complex sul- 
from the open pit 16,000 tons. Mill fide and oxide ore averaging 4.32 percent 

throughput totaled 1.8 million tons, of COPP&: The Kombat operation mined and 
which 567,000 tons went to the leach plant. milled 324,000 tons of ore averaging 1.91 
Cement copper containing 5,200 tons of Percent copper. Blister copper output copper was produced and shipped to the totaled 38,000 tons, slightly below the 

Alaska smelter. The Messina mine pro- 38,900 tons in 1966. Difficult OP erating duced 1.1 million tons of ore averaging conditions at the Tsumeb mine resulted in 
1.18 percent copper, and 1.05 million tons 2 8.5-percent decrease in production, but 
of 1.25 percent copper was milled, Re- Output at Kombat was unchanged from 

fined copper output totaled 12,900 tons. 1966. 
Production of ore at the Umkondo mine Uganda.—Kilembe Copper Cobalt, Ltd., 
was 96,000 tons assaying 2.48 percent cop- milled 953,000 tons of ore and produced 
per. The concentrator treated 100,000 tons 16,000 tons of blister copper compared
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with 1.03 million tons of ore and 18,000 mines, totaled 149,200 tons (205,100 tons 
tons of blister copper in 1966. The de- in 1966). Electrolytic copper output was 
crease was due to problems encountered 132,600 tons compared with 162,700 

. in the changeover from open stope to tons in fiscal 1966. Concentrate contain- 
cut-and-fill stope mining methods. ing 25,300 tons of copper was stockpiled 

. . . . . at yearend. } 
Zambia.—Mine production in Zambia The Chambishi mine produced 15,500 was not seriously affected by labor, trans- tons of copper compared with 11,300 

| port, or fuel problems ; output increased tons in fiscal 1966. During the fiscal year, 6 percent. A strike which began in August 4.1 million cubic yards of overburden 

spread rapidly to other mines on the 351,000 cubic yards of sulfide ore, and 
Copper Belt and lasted until September 50,000 cubic yards of oxide ore were 

23. Two short work stoppages of con-  eycayated: a total of 718,600 tons of 
tractors’ employees affected operations at sulfide ore and 103,700 tons of oxide ore 
the Chambishi mine. The severe shortage were crushed. The concentrator produced 
of fuel from October 1966 to May 1967 38,200 tons of concentrate, which was 
did not affect mining and concentrating = smelted at Luanshya and Mufulira, and operations and a substantial stockpile of 2,600 tons of low grade concentrate for 

concentrates had been built up by yearend. further treatment in the roast-leach-elec- 
Operations at the Chibuluma mine were trowinning plant. Vat leaching operations 
curtailed at the end of September when were disappointing, and a number of 

the mine was flooded by the collapse of 4 smodifications were made in the roaster 
stope on the Norrie shaft. Full production 4 filter sections of the plant. Cathode 
was restored December 9. — | copper, including that for Chibuluma, 

_ The Luanshya Division of Roan Selec- produced by roasting, leaching and elec- 
tion Trust, Ltd., (RST Group) produced trowinning was 10,100 tons, virtually the 
6.04 million’ tons of ore averaging 1.92 as that produced in 1966. 

percent total copper and 0.12 percent Ore reserves of the Roan Selection 
oxide copper in the fiscal year ended  qyict Ltd., as of June 30, 1967, were as June 30, 1967. In the same period of gyows. on , 
1966, 6.53 million tons averaging 1.85 
percent total copper and 0.12 percent ' 
oxide copper was produced. The Roan Mine Short tons 1 __Pereent 
Extension mine supplied 76 percent of the Total Cobalt 
total production in fiscal 1967 and 77 per- copper 
cent in 1966. As in previous years, . 
the Roan Basin supplied the remainder Laon ses Roan 167,067,000 3.87 --.- 
of the ore. Smelter output totaled 98,400 Basin, Roan Exten- 
tons compared with 124,700 tons in Granth gs 516.000 2.86 __.. 
1966. Refined copper production was Chibuluma__._....... 6,892,000 4.83 0.18 
86,200 tons (109,300 tons in 1966). Baluba 7272777777 age’ bee7oee Ske “TH6 

In the fiscal year ending June 30, Kalengwa._._.__.___- 600,000 16.00 --.-- 
1967, Chibuluma Mines, Ltd., mined £2-— @ ——————_______ 
650,300 tons of ore with an average | Gross tons subject to mining losses. , 
copper content of 4.31 percent. Produc- Grades subject to dilution in mining. 

tion of copper concentrate totaled 88,- Ndola Copper Refineries, Ltd., pro- | 
100 tons, and output of salable copper duced 131,400 tons of copper all of 
was 19,800 tons compared with 25,400 which was for associated companies of 
tons in 1966. the RST Group. Output in 1966 was 

Mufulira Copper Mines, Ltd., produced 130,400 tons. The first copper cast from 
7.19 million tons of ore averaging 2.44 the ASARCO furnace was made in 
percent total copper and 0.03 percent October 1966. Operations were somewhat 
oxide copper. Block caving methods sup-_ erratic at the outset, but by the last 
plied 36 percent of the ore; open stoping, quarter of the year a record high produc- 
29 percent; cascade stoping, 9 percent; tion was attained. 
and development, 14 percent. Smelter Nchanga Consolidated Copper Mines, 
production, including anodes produced  Ltd., mined 6.5 million tons of ore averag- 
from concentrates smelted for Luanshya ing 4.42 percent copper during the year 
Division, Chibuluma and Chambishi_ ending March 31, 1967. A total of 2.8
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million tons was hoisted from the lower 870,000 tons compared with 816,000 

ore body—central and west—of which _ tons in 1966, but the average grade of the 

60,900 tons was sent to the smelter for ore milled declined from 1.80 percent in 

flux, and 262,800 on was mined from moe to 1.69 percent. Present prans call 

the upper ore body. Nchanga open pit or phasing out production rom 

supplied 2.1 million tons and Chingola Mavrovouni and Skouriotissa in 1968 and 

en 1.3 mill The Nch 1969 ively. Strippi i open pit, 1.3 million tons. e Nchanga , respectively. Stripping operations 

concentrator treated 5.2 million tons of continued at two new ore bodies, known 

ore and produced concentrates containing as Apliki and Lefka A, so that ore from 

207,100 tons of copper. Output of these mines will be available when the 

finished copper totaled 209,600 tons, 27 other properties are closed. Shipments in 

percent below the record 288,600 tons 1967 consisted of 23,900 tons (41,200 

in the 1965-66 fiscal year. Of the total, tons in 1966) of copper concentrate, 80,- 

54,800 tons (83,000 in 1966) was blister, 300 tons (91,400. tons) of cupreous 

and 154,800 tons (205,600) was electro- pyrite and 8,200 tons (13,900 tons) of 

lytic copper. In the year ending March copper precipitate. In addition, 451,300 

ar eo7, Bancroft milled 1.54 on tons (457,000 tous) a pyrite concentrate 

ons of its own copper ore, assaying 3. was produced by flotation. 

percent sulfide and oxide copper, and 1.20 . . f 

million tons of Nchanga ore, containing Japan.—-Mine production ° otha was 

1.99 percent sulfide copper and 2.00 per- 19 22700 cine Peete Fron than in 
| cent oxide copper. Copper output of 34,- L 6. Sme ter pre uction led 496 300 

800 tons (41,100 in 1966) was reported materia s_ Mnenease and tot tO is 
for Bancroft Mines, Ltd.; production of oe ; B18. output was - 81, 00 tons, 

refined copper totaled 36,700 (40,900) % “ de 3 ae fons an a ie 

tons. Estimated ore reserves for Nchanga W€TS $ ie rom eo and secondary 

on. March 31, 1967, were 259 million ™4teriais, respectively. 

tons containing 4.01 percent copper com- Philippines.—Output of copper increased 
pared with 238 million tons and 4.22 14 percent to 92,300 tons. Increased pro- 

Peak ae Ce on March 31, 1966. - duction at all mines except Philex Min- 

Rho ana Corporation, Ltd., mined and ing Corp. contributed to the high output 

Pit peene Copper in the facal teaz iB, 1967, Lepanto Consolidated Mining 
oe ee ; O., td., mulle 3 tons of ore 

ending June 30, 1967, compared with  ayeraging 2.86 percent copper compared 
5.5 million doug ee eee cat in the with 748,000 tons and 2.89 percent copper 
same period o . Concentrate pro- in 1966. Copper producti f 

duction was 293,900 tons, of which 36,300 50,400 tons in 1966 to 21,500 tons. 
tons was stockpiled. Stripping of over- At the open pit and underground 

burden at the Mindola open pit amounted mines of Atlas Consolidated Mining & 
to 373,800 bank cubic yards, and about Development Corp., Toledo, Cebu, copper 

se ttotmniled, “About 80,000 tone of Production totaled $3,300 tons compared : ? wit , tons in , ri e 
stockpiled ore was sent to the treatment Mining and Industrial Corp. “produced 

“1 refractory copper vrotal ecees 9,400 and 14,300 tons of copper from the 
plant. Smelter output totale 239, Bagacy and Sipalay projects, respectively. 
tons of anode and blister copper compared The Philex Mining Corp. produced 6,800 

with 290,000 tons in 1966. Of the total, tong compared with 7,400 tons in 1966. 

20,700 tons of blister and 63,500 tons of Small outputs of copper were reported 

anodes were recovered for Rhokana; by Samar Mining Co., Inc., 1,900 tons; 

58,100 tons of blister and 97,500 tons of Benguet Consolidated, Inc., 3,300 tons; 

anodes: for Nchanga, Bancroft, and the and other companies, 1,800 tons. 
| roup. 

ASIA OCEANIA 

Cyprus.—Cyprus Mines Corp. continued Australia.— Mine production in Aus- 
to conduct mining operations at the tralia decreased 20 percent from that 

Skouriotissa open pit and the Mavrovouni of 1966. A_ shortage of miners and 
underground mine. Ore produced totaled difficulties encountered in extracting ore
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from the Mount Isa Mines, Ltd. ac- 28,400 tons was wire bars; 600 tons, 
counted for much of the decrease. cathodes; 14,300 tons, cakes and billets; 

Mount Isa Mines, Ltd., Queensland, a and 16,500 tons, rod and wire. 
subsidiary of American Smelting and The Mount Lyell Mining and Railway 
Refining Company, treated 4.2 million Co., Ltd., Tasmania, mined 2.1 million 
tons of copper and silver-lead-zinc ores tons of ore averaging 0.81 percent copper 
and produced 58,300 tons of blister cop- from open pit and underground mines in 
per in the year ended June 30, 1967. the fiscal year ending June 30, 1967. Re- 
In the same period of 1966, 4.1 million coverable copper in concentrate increased 
tons of ore were treated and 85,100 tons from 15,300 tons to 16,000 tons. Blister 
of blister copper produced. Underground copper production was 16,400 tons com- 
Mining operations were adversely affected pared with 15,600 tons in 1966. The 
by a shortage of skilled miners and __ electrolytic refinery has been closed since 
difficulties associated with extraction of October 1965. In its 37 years of operation, 
the ore from the high-temperature’ the refinery produced 405,000 tons of 
ground in one of the ore bodies. Output cathode and slimes containing 210,000 
of refined copper by Copper Refineries, ounces of gold and 2.3 million ounces of 
Pty., Ltd., fell 27 percent from the rec- silver. The last cathode production from 
ord high of 82,400 tons attained in 1966. the electrolytic refinery totaled 4,400 tons 
Production totaled 59,800 tons, of which in fiscal 1966. 

TECHNOLOGY | 

Technologic developments in the cop-_ responsibility for landscaping. Thus, the 
per industry have responded primarily to undertaking represents a huge problem in 

: a limited number of circumstances the earth moving and waste disposal. The 
- influence of which has rapidly increased various steps taken to solve this problem 

in the past few years. Because these have been described in recent publica- 
circumstances are closely interrelated, any tions.> The success of the operation de- 
modification in one alters the others. How- pends upon the effective selection, de- 

, ever, they can be listed in three distinct ployment, and integration of modern 

categories, in the order of their influence earth-moving equipment. For instance, 
on the industry. First, the producers are optimum utilization of belt conveyors has 
faced with a growing dependence on re- reduced the substantial cost of transport- 
serves of decreasing copper content, in- ing ore and overburden. The overburden 
consistent composition, or refractory conveyor consists of two belts. One belt 
nature. Second, labor has become a moves 850 feet, up a 25-percent grade, to 
critical factor in all phases of copper a surface belt that travels 8,300 feet at a 
production. Third, other materials are speed of 950 feet per minute. The surface 
competing strongly with copper for its belt is the longest one in use at any US. 
major applications. The industry has re- open-pit mine. 
acted to these circumstances with a Another innovation in ore transporting. 
variety of accomplishments ranging from was put into operation recently at the 
improvements in mineral exploration to White Pine mine of Copper Range Co.® 
more efficient end use, and some involve The Dashaveyor is a robot hauler capable 
nothing more spectacular than the co- of moving covered cars of ore at speeds 
ordinated and consistent application of up to 3,502 feet per minute. The cars 
good engineering practices. can be loaded or unloaded while in mo- 

The new Twin Buttes open-pit mine of _ tion. 
The Anaconda Company is an example of The extensive modernization program 
the quality engineering required for con- at the White Pine mine provides many 
tinued expansion of copper reserves. The other examples of optimum use of avail- . 
mine will exploit a 0.5 percent to 0.7 
percent copper deposit in a 30,000-tons- 
per-day operation. Also, 200 million tons  ,, eiengineering and ooo we Journal Apaconds s 
of overburden must be removed. These 93-99. 

tasks are complicated further by the com- 2 Slings, Mining Review, Conger Range 
pany’s frank recognition of a clear April 8, 1967, p. 12.
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able technology.” In 1966, the average tion. Instrumental control and automation 
grade of ore removed from the mine begins with primary crushing and con- 

declined to 22.15 pounds per ton, from  tinues through level control of fine ore at 
the 1965 grade of 23.70 pounds per ton. the storage bins. When operations are 
Many of the steps taken to counter this seriously interrupted at any stage, the 
decline were adaptations from other in- interlocking controls give audible warning 
dustrial operations. For instance, White and shut down critical equipment. 

~ Pine’s “values-only” . technique is an Leaching, an old process for extracting 
adaptation of an established coal mining copper, has come increasingly into use as 
procedure that provides for more selective the search for new sources of copper ex- 
mining. This method will allow the com- tends to ever lower grades of ore, and 
pany to mine only copper-bearing rock even to the massive accumulations of 
and ignore the barren strata. Use of the overburden and mill tailings. The increas- 
values-only technique is a significant step ing-dependence on leaching has brought 
in a modernization program that is ex- about numerous technological advances 
pected to increase production by at least that improve or supplement that opera- 
20 percent and to add 150 percent to the tion. 
mine’s reserves. | Kennecott’s new cone-type precipitator 

The most impressive single step in for cementing copper from leach solution 
White Pine’s modernization program is is one example of the progress made in 
the installation of an 18-foot-diameter, the leaching process. These 14 foot diam- 
hard-rock tunnel borer. It is the largest eter, 24-feet-tall precipitators have  re- 
rotary boring machine ever sold to a_ placed all launder-type units at the 
mining company. It is capable of produc- modernized Utah Copper Division, where 

ing a thrust of 1,500,000 pounds on a_ daily production of precipitate copper 
drill head of 63, 11-inch bits. Boring is has been increased from the previous 150,- 
guided by laser beam, and the machine 000 pounds to the present 400,000 

| has its own dust control and air filtra~ pounds. Apparently, the cone-type pre- 
tion systems. This machine is a much  cipitators have been effective in the first 
enlarged and improved version of a 7- complete installation for they are rapidly 

foot boring machine that has been proved replacing the older precipitators at other 
in the White Pine mine. The smaller Kennecott operations. According to 
machine was originally designed for published information, the cones are 

driving irrigation tunnels, but it was more efficient than launders in regard to 

adapted to the White Pine operation, treatment time and iron consumption.° 
where the compressive hardness of ores They are also designed to be self-clean- | 

begins at 15,000 psi. The new 18-foot jing and to discharge precipitate auto- 
borer will be tested on ores with as much matically. The precipitate has been re- 
as 30,000-psi compressive hardness. ported to have the following typical 

Manpower accounts for about one-third analysis: 90 to 95 percent copper, 0.1 to 

of the cost of producing copper. Thus, 0.2 percent silica, 0.1 to 0.2 percent 

automation and mechanization are obvious  AJ,O3.1® 

means of reducing the cost of producing The relatively low efficiency of the 

copper. Recognition of such possibilities cementation process, the increasing cost 
was evident throughout the industry in __ 

1967. It was especially evident at the 7 Business Week. How White Pine Got to Pay 
modernized plants of Kennecott’s Utah Dirt. July 29, 1967, pp. 120-122. 
Copper Division. The sophisticated in- Roe qlining, nite 3 "No. Opty ae 
strumentation and control systems at p. 40. | 

these plants were described, in August  ,,Amgtican Metal Market, Copper, Range Plans 
1967, as the most advanced in the copper 74, No. 52, Mar. 17, 1967, p. 11. 

rnining-processing industry* The new ,Seek,, Heinz Re New SevvorSystems Bolster 
crushing and grinding installation illus- No. 8, August 1967, pp. 75-81. 
trates the instrumented control and Praveedgen: H Cor etty oo eatout ae pitaters 
mechanization that has been used to To Recover Copper From Copper-Bearing Solu- 

modernize all of the Division’s plants. tion. Trans. S.M.E., December 1966, pp. 4382—- 

This plant, which receives 27,000 tons 10 Spedden, H. R., E. E. Malouf, and J. D. 
of ore per day, has an interlocking control eater. Fone Type srecipitators for | Improven 
system and fully automated ore distribu- April 1966, pp. 57-62.
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of the iron it consumes, and the low fully with the simultaneous electrorefining 

quality of the copper it produces have and electrodeposition of electrical grade 

all encouraged search for an alternate copper into '%4-inch square section rod. 

, process. Three possible alternatives were By modifying the electrolytic processes, 

brought to pilot trials during 1967.1 All | rods have been produced with the 

three methods depended on liquid ion \ ductility and the blemish free surface re- 

exchange to separate a relatively pure quired for drawing wire.*4 

copper solution from the impure leach The general realization that continued 

liquor. Two of the processes then recover accumulation of industrial waste cannot 

the copper as cathodes; the other recovers be tolerated has stimulated vigorous 

copper powder by hydrogenation of the efforts to convert waste materials into 

purified copper-acid solution. resources. One simple and direct solution 

Cyanide-leaching continued to attract to the problem of accumulating copper 

attention as a means of recovering a high- concentrator tailings is being tested at 

grade copper product from low-grade ores, Great Salt Lake. Four hundred thousand 

mill tailings, or copper-bearing solutions. tons of the tailings have been deposited 

The cyanide-leaching technique is some- in the lake to form a 3,600-foot-long, 300- 

times applicable where other methods are foot-wide test dike. If the dike shows 

impracticable; it can also be used to sufficient resistance to erosion by wind 

recover relatively pure metal from a cop- and water, concentrator tailing will be ~ 

per sulfate leach solution. Five recently used to construct a series of dikes intended. 

patented cyanide-leaching processes were, to stabilize the lake’s water level.” 

reviewed in the September 1967 issue | Recent studies have revealed that cop- 

Engineering and Mining Journal. One of { per leaching solutions used at mines in 

these processes was put into use at the Arizona, Utah, and Nevada contain con-. 

White Pine, Michigan, mine of Copper _ siderable quantities of uranium that can 

Range Co., where it is reported to be be recovered by ion exchange methods. 

highly efficient.” Preliminary estimates by the Federal 

Another development related to leach- Bureau of Mines indicate that as much as 

ing, that is still in the proposal stage 1,000 tons of UsOs can be recovered 

deserves mention due to its great potential. from the solutions each year at a cost of 

The proposal, given the title Project about $8 per pound.” 

Sloop when it was submitted to the U.S. In the competition | for markets, the 

Atomic Energy Commission by Kennecott COPper industry recognizes the imperative 
Copper Corp. is intended to explore the need of assuring the. consumer an adequate 

possibility of using a contained nuclear and dependable supply. Thus, the first 

explosion to fracture low-grade copper Concern of the industry is copper produc- 

deposits into structures suitable for in situ. on. However, the search for new uses, 

leaching. Several years will be required and efforts to improve established ones 

to complete the experiment and evaluate were not neglected in 1967. 

the results. However, if successful, it will Considerable attention was given to 

create substantial new copper reserves by developing new markets for three uses 

lowering the cost of in situ leaching of where copper has certain natural ad- 

low-grade copper deposits. 11 Chemical and Engineering News. Ion Ex- 

Probably, the most important advance change Recovery ot, CopPer _Promising. Vv. 45, 

in copper smelting during 1967 was Chemical and Engineering News. Pilot Trials 

Kennecott Copper Corp.’s decision to use Set for Copper Electrowinning. V. 45, No. 26, 
. : . June 19, 1967, pp. 50-51. 

oxygen-enriched air at some of its copper 12 Engineering and Mining Journal. Copper 

smelters. Two years of pilot trials have Leaching With Cyanide—, V. 168, No. 9% 
* oye : : "1: September 1967, pp. 123-127. 
indicated that this new practice will in- Engineering and Mining Journal. Patent Is 

crease the smelting rate and reduce air Granted for Copper Recovery From Discarded 
- 48 Ores. V. 167, No. 7, July 1966, p. 116. 

pollution. 13 Oil, Paint and Drug Reporter. Kennecott 

The British Non-Ferrous Metals Re- To Use Oxygen For Its Copper Smelting. V. 
. ue . 198, No. 1, Jan. 1, 1968, p. 4. 

search Association began production test- 14 Steel. Refining and Forming ... in One 

ing a new process during 1967 that could Step, i90 No-T6 Roy. 1004, 08 
provide substantial savings in the process- May 1967, p. 16. 

ing of electrorefined copper wire and tube. po Vered With ‘New Ion Eoopange Techniques. 
The Association has experimented success- vy, 20, No. 1, January 1968, pp. 73-76.
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vantages. Probably, the most promising advantage of enduring ordinary forming 
of these three markets is created by the operations without loss of its protective 
rapidly expanding use of desalinization. capacity. , 
Therefore, the selection of copper alloys Advances in the technology of utiliza- 
for heat exchangers in salt water stills tion, as exemplified in the last few para- 
received careful study during the year.’7 graphs, reinforce copper’s strong market 
The concern over water pollution seems position. However, the inherent character- 

to justify reconsideration of the antifoul- istics of high thermal and _ electrical 
ing advantages of copper as compared to’ conductivity and excellent ductility re- 
devices that release a toxin into the water main~* the major sources of copper’s 
surrounding the ship bottom. Therefore, strength in the competition among mate- 
a number of ships have been constructed rials. 
with a copper-nickel alloy midship section. | . 
The nervics of these hls will P be com. lable 2.—Copper produced from domestic 

. : : ores, by sources 
pared with the service obtained from Short tons) . 
hulls constructed of steel, aluminum, and (Short tons 
reinforced plastic.'® : , 

Properties that facilitate fabrication, Year Mine Smelter Refinery 
such as soldering, and excellent thermal 1963........ 1,218,166 1,258,126 1,219,342 
conductivity have _ established coppers 1964_______. 1,246,780 1,301,115 1,259,852 

excellent competitive position in the auto 386-0". PAM Eating LRGs 
radiator market, but they do not insure 967__7_"--_ °'954’064 8411343 '846'551 ’ 
that position. Therefore, the industry is | _ es 
continually engaged in the development 

of new alloys or methods of fabrication Table 3.—Copper ore and recoverable 
that will add to copper’s advantage in the copper produced, by mining methods 
radiator market. Thus, in response to the (Percent) 
auto. makers’ insistence on operating WoW SSeS 
radiators at higher temperatures and Open pit Underground 
pressures, the copper industry has been Year —— ———_————— 

able to propose a copper-zirconium alloy 7 Ore: Cop, Ore cep 2 
that is expected to withstand twice the WW sssSsSSSS—SSsSsssSSSSSsSssesessSSSSSSsSSS 

_ present operating pressure at temperatures 4963 == ==ssss=ss—i“ié‘ézyé#O(‘(#éTAT(O(CAQCOQG 
up to 285° F. The alloy can also be . 1964-_---------------. 82 75 18 25 

soldered at temperatures well above the 1360 ---~--- Saeeeennel as 80 18 a3 
required 800° F. A new Mash-lap weld 1967_..----------.---. 86 83 14 17 
for copper tubing also offers definite ad- © ©£—————————______________ 
vantages to the fabricator of copper 1 Includes copper from dump leaching. 
radiators. The new welding technique is * Includes copper from in-place leaching. 
said to use 8 percent less copper and —-_ 
considerably less solder.4® Application of 17 Mining Journal (London). C.D.A. Develop- 
the new weld is, of course, not limited to 5° Sipe ects V. 268, No. 6871, April 28, 1967, 
the fabrication of radiators. 18 Chemical Week. Launching Copper Into 

The utility of copper in a variety of Nee nets V. 100, No. 28, June 10, 1967, 
applications has been improved — sub- 19 American Metal Market. Copper Fighting 
stantially by the development of a tarnish pack nor Radiator. V. 74, No. 100, May 25, 

and corrosion resistant coating with a life 20 Electronic News. Copper Group Tells of 
of 25 years.”° The coating has the special ear Coat. V. 12, No. 619, Sept. 18, 1967,
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Table 4.—Mine production of recoverable copper in the United States, by months 

(Short tons) 

Month 1966 1967 

January___. 2-2 eee eee eee 118,048 122 ,498 
February_.__._.._____-__-----_.--__--_-___--- eee eee eee 106 , 925 117,887 

_. Mareh________-_---- eee eee eee eee 123 , 324 132 ,977 
April__-_- 2 eee eee eee eee 120, 497 131,996 
May.._______-___--_--------- eee eee eee eee 126 , 246 130 , 444 
June_______ eee eee eee eee eee eee 121,451 121,911 
July... ee eee eee ee 107,071 66 , 536 
August._.____-..---_-------- +e eee eee 114, 867 33,001 
September_____..---------------.-_-----e-eeeeeeeee 116,777 24,893 
October_______-_-------_-~---- ee eee eee eee eee 125,430 23 ,675 
November_______---.----.---------- eee ee eee eee 123 ,087 24 ,323 
December. _____-_--__---_-_--- eee ee eee eee ee 125,429 23 , 923 

Total._____...----- eee eee eee eee ----- 1,429,152 954,064 

Table 5.—Mine production of recoverable copper in the United States, by States 

(Short tons) 

State 1963 1964 1965 1966 1967 

7 -) <<: 11 32 12,545 22,766 
Arizona._.....__.-----.-..------- 660,977 690 , 988 708 ,377 - 739,569 501,741 
California___.____._.._.-2-__..--- 916 1,035 1,165 1,078 788 
‘Colorado__.__-.__---- 2 eee 4,169 4,653 3,828 4,237 3,993 
Idaho_..____--__--_-..__---------- 4,172 4,666 5,140 4,961 4,210 
Michigan_____-__._--___--__.-_--- 75,262 69 ,040 71,749 73,449 58 , 458 
Missouri____.____..--____ -------. 1,816 2,059 2,331 3,913 3,215 
Montana_________--- eee 79,762 108 , 806 115,489 128,061 65 , 483 
Nevada. .__.______..-_----__------ 81,738 67 , 272 71,332 78,720 50,771 
New Mexico___________..__-.._--- 83 ,037 86,104 98 ,658 108 ,614 75,008 
North Carolina___...____.___-_-_-- 370 pene nen ee woe ene woe nee ~------ 
Oklahoma__._.__.-_.--.--..-------  --------- ~-------- 4282 () (?) 
Oregon._________-_-.----_-_------ (3) 15 (4) Q) ~------ 
Pennsylvania___.____.__--._-____- 4,434 3,614 4,354 3,178 4,401 
South Dakota_____._____.-__-_---- 1 wo een eee wo neuen ween eee wee aLee 
Tennessee______________-__-__---.. 13,717 13,889 14,823 15,410 14,600 
Utah___.-- eee 203 ,095 199 , 588 259 ,138 265 ,383 168 ,609 
Washington___________.-_-__--__--- (3) 35 30 34 21 
Wyoming_-_____---___--- eee +e eee 5 6 w-------- wa----- 

Total__..__-----._---.------ 1,218,166 1,246,780 1,351, 734 1,429,152 954,064 

1 Alaska, Oklahoma, and Oregon combined to avoid disclosing individual company confidential data. 
2 Alaska and Oklahoma combined to avoid disclosing individual company confidential data. . 

a 3 North Carolina, Oregon, and Washington combined to avoid disclosing individual company confidential 
ata. 

4 Oklahoma and Oregon combined to avoid disclosing individual company confidential data.



Table 6.—Twenty-five leading copper-producing mines in the United States in 1967 in order of output P= 

Rank Mine State County Operator Source of copper 
EN LL LL LG CSCC a PA PET ES cr PP sr PS SPs Ss se ss ED SSIES 

1 Utah Copper____..._-----.---.--------- Utah_......-.. Salt Lake_..... Kennecott Copper Corp..._....._.. Copper ore, copper precipitates, gold-silver 
ore. 

2 Morenci.._...-..-.._------------------ Arizona.___... Greenlee___... Phelps Dodge Corp______-_______- Do. 
38 Chino.__--._--__---------------------. New Mexico... Grant._..._... Kennecott Copper Corp.._........ Copper ore, copper precipitates. | 
4 San Manuel_____-___--_._--_-..._-..... Arizona_____._. Pinal._._...... Magma Copper Co__._____._____- Copper ore. : 
5 Pima and Northeast____...._..-......... -..-do_._._.__ Pima_______.. Pima Mining Co____._._._..____- Do. . 
6 White Fine.______.._.---_.--...--_---. Michigan._._..  Ontonagon_... White Pine Copper Co____.______- Do. 
7 Ray -.._--_--------------------------- Arizona_..__.. Pinal____..... Kennecott Copper Corp........... Copper ore, copper precipitates. 
8 New Cornelia_..._.---.----------------  -.--do_....... Pima.__._.... Phelps Dodge Corp______________- Copper, gold-silver ores. 
9 Berkeley Pit_..._......_...._.._.._..... Montana____.. Silver Bow_.__ The Anaconda Company___...-._._. Copper ore. 

10 Mission. -._.._._---_-----------.---.-. Arizona___.... Pima__.__.___ American Smelting and Refining Co.. Do. 
11 Copper Queen-Lavender Pit__-.......... ___-do_..._.... Cochise_______ Phelps Dodge Corp____..---.-...- Copper ore, copper precipitates. 
12 Inspiration_____.____._.-_.__--_-_______-. ____do.___..__ Gilla__________ Inspiration Consolidated Copper Co_ Do 
13 Mineral Park______...----------------.  --..do_....... Mohave___.... Duval Corp_______._..__________- Do. = 
14 Butte Hill Copper Mines_._.__..__.._._... Montana______ Silver Bow___. The Anaconda Company..._.___.- Do, 2 
15 Silver BeN___---_----------------------. Arizona._._... Pima__.___.__ American Smelting and Refining Co. Do. te 
16 Yerington___-___-_._--.---._-_........ Nevada_.._..._ Lyon______.__ The Anaconda Company..___._.... Copper ore. Pe] 
17 Esperanza_____.___.------------------- Arizona_..._... Pima___...... Duval Corp__.__..__.__________.. Copper ore, copper precipitates. > 
18 Bagdad__-__._.__.-_-------------------  ~---do-.__.... Yavapai....... Bagdad Copper Corp_________.__- Do. iM 
19 Copperhill_-_______..--.-----------.--. Tennessee_.... Polk__........ Tennessee Copper Co.______._____. Copper-zine ore. A 
20 Copper Cities.___..._--_.----_-----.... Arizona___.... Gila...__..... Miami Copper Co_______________. Copper ore, copper precipitates. rd 
21 Veteran Pit._.-._....-.--------_-...--. Nevada__..... White Fine_... Kennecott Copper Corp..._______- Copper ore. ty 
22 Magma._._.____._------------_---...-. Arizona__._._._ Pinal..._._... Magma Copper Co_____.________- Do. > 
23 Liberty Pit__._._-_-_---.---.---.-..... Nevada__.__.. White Pine._.. Kennecott Copper Corp__________- Do. eS 
24 Copper Canyon..._._..__-______-_-.___. .__.do_.__.... Lander_...._... Duval Corp___._-------_-----_-.- Do. oO 
25  Christmas__.-.__.._.--..---.---.------ Arizona__.....  Gila____...... Inspiration Consolidated Copper Co- Do. oO 
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Table 7.—Copper ore sold or treated in the United States in 1967, with copper, gold, 
and silver content in terms of recoverable metals.! 
a 

Recoverable metal content Value 
Ore sold _- OO  —— gold and 

State or treated Copper Gold Silver silver per 
(short tons) = ——-—-—-—_-—___-_—_—___-— (troy (troy ton of ore 

Pounds Percent ounces) ounces) 
a 

Arizona______._........ 74,289,203 901, 853 , 500 0.61 66 , 933 3,996,587 $0.11 
California. _.____._____- 15 2,100 7.00 1 63 8.87 
Colorado____.______---- 2,309 193 , 000 4.18 197 45,608 33.60 

‘Idaho________--__.-_-_--- 60 ,887 2,924,200 2.40 1,880 3, 532 1.17 
Michigan 2___.___ 2 7,398 ,008 116,916,000 .79 wae eee 301 , 992 .06 
Montana__________-__-- 9,014,687 118 , 056 , 000 .65 8,304 1,817,009 .34 
Nevada________-.___.-. | 9,161,699 97,640,800 .53 28 , 466 236, 441 15 
New Mexico___________- 4,452,994 61,084,800 .69 2,314 47,354 .03 
Tennessee 3_____________ 1,605,590 29,200,000 91 181 130 ,078 -13 
Utah.__..-.._-.-.-_.... 20,895,061 274,675,800 . 66 213,122 1, 762,264 -49 
Other States______..____ 185 ,644 5, 532 ,000 1.49 wee eee 10 , 495 .09 

Total___..._..... 127,066,097 1,608 , 078 ,200 63 321,398 8,351, 423 19 

1 Excludes copper recovered from precipitates as follows: Arizona, 98,718,600 pounds; Montana, 12,782,000 
pounds; New Mexico, 85,209,500 pounds; Nevada, 3,871,000 pounds; and Utah, 57,427,500 pounds. 

2 Includes tailings. 
3 Copper-zine ore. 

Table 8.—Copper ore concentrated in the United States in 1967, with content in terms 
of recoverable copper ! 

Recoverable copper 
Ore concentrated content 

State (Short tons) —————-——_—__-_______—____—- 
Pounds Percent 

Arizona__._.-.------------ eee --------_ = 74, 085,817 888 , 410,300 0.60 
Colorado. ______..-__.._-__-_- eee 200 3,900 .98 
Idaho.________- eee 60 , 808 2,916 ,200 2.40 
Michigan ?_________ eee 7,398 , 008 116,916,000 .79 

. Montana._________. 2 eee 9,006,661 117,529,000 . 65 
Nevada_____._ eee 9,108 , 624 96,599,100 .53 
New Mexico______________--- eee ee 4,417,581 61 , 036, 700 .69 
Tennessee 3______ eee 1,605,590 29 ,200 ,000 91 
Utah.__-__- eee ----_-_ = 20, 894, 964 274,658 ,000 . 66 
Other States. ...__.-. 2 eee 185,644 5, 582 ,000 1.49 

Total__-_____.._2 2 ee-----_-_-.---- 126,763,397 1, 592,801 ,200 .63 

1 Includes all methods of concentration: “Dual process’ (leaching followed by fotation concentration); 
LPF (leach-precipitation-flotation); tank or vat leaching; heap leaching; and froth flotation. 

2 Includes tailings. 
3 Copper-zine ore. 

_ Table 9.—Copper ore shipped to smelters in the United States in 1967 with content 
in terms of recoverable copper 

ee 

Ore shipped to smelters 

State | Recoverable copper 
. Short tons content 

Pounds Percent 

Arizona____._-._.--..-.--------- eee eee ---a---- 203,886 18, 443 ,200 3.30 
California. __..__.-...-_.22- 2 eee 15 2,100 7.00 
Colorado____._.._.--.-.-- 22 eee eee ee 2,109 189,100 4.48 
Idaho_____.____---- 22 ee 79 8,000 5.06 
Montana. .___-_-.._-.-. 22 ._-- een eee. 8,026 527,000 3.28 
Nevada-_-_.___-------.------------------------- eee - «1 58,075 1,041,700 .98 
New Mexico__-_-._..---------.---------_---.---------------_----_- 185,418 48,100 .07 
Utah.____..2 eee eee 97 17,800 9.18 

Total___..-------------- 2+ ------- 302,700 15,277,000 2.52 
eee 

1 Primarily smelter fluxing material.
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Table 10.—Copper ores produced in the United States and average yield in copper, 
gold, and silver 

Smelting ores Concentrating ores . Total 

Yield Yield Yield Yield Yield Value 
Year in in in per per per 

Short cop- Short cop- Short cop- tonin tonin tonin 
tons per, tons } per, tons 1} per, gold, silver, gold 

per- per- per- ounce ounce = and 
cent cent cent silver 

1963_.._.._.-.-_----. 615,570 3.32 141,284,319 0.73 146,449,540 0.74 0.0080 0.070 $0.19 
1964____._------.---. 558,493 3.20 149,834,616 .72 155,200,464 .73 .0028 .074 #.19 
1965_._...----------.-. 624,629 2.43 172,661,569  .70 178,286,198 .70 .0033 .074 ~~ .21 
1966__._._.-._-_.--._-. 549,223 2.34 2186,416,819 .66 186,966,042 .67 .0029 .071 ~~ +#.19 
1967___.._..--------. 302,700 2.52 ?7126,763,397 .63 127,066,097 .63 .0025 .066 «=.19 

1 Includes some ore classed as copper-zine and some tailings. . 
2 Includes all methods of concentration: “Dual process” (leaching followed by flotation concentration), LPF 

(leach-precipitation-flotation), tank or vat leaching, heap leaching, and froth flotation. 

Table 11.—Copper produced by primary smelters in the United States — 

(Short tons) . . an 

Year Domestic | Foreign Secondary Total 

1963____..___.-_.--------- ~~~ -------__--_-.. 1,258,126 38 ,574 97,986 1,394, 686 
1964____.______.- 2 eee eee = 1, 801,115 37,318 "88,365 1,426,798 
1965____..._-_-.---- eee e-__--) =61, 402,806 31,244 93 , 895 1,527,945 
1966____._..--- 22 ee___-- =6.1, 429, 868 36,573 114,671 1,581,107 
1967___..--_.----- eee 841 , 343 20,997 70, 746 933 , 086 

Table 12.—Primary and secondary copper produced by primary refineries in the 
United States 

(Short tons) | 

1963 1964 1965 1966 | 1967 

Primary: 
From domestic ores, etc.: ! 

Electrolytic........._.... 1,095,377 1,189,494 1,200,532 1,213,918 754,175 
Lake__..__.___-.-_-___- 64,146 62 , 598 71,241 69 ,126 54,004 
Casting._____.__._____- 59,819 57,760 63 , 887 70 ,043 38 ,372 

Total___.....-.-_.__. 1,219,342 1,259,852 1,335,660 1,353 , 087 846,551 
From foreign ores, ete.:! 

Electrolytic.__._...____- 357,015 371,003 332 , 593 321 , 302 258 , 473 
Casting and best select__- 19,994 25,540 43 ,540 36 , 595 27,958 

Total refinery produc- 
tion of primary 
copper___._._._____. 1,596,351 1,656 ,395 1,711,793 1,710,984 1,182,982 

Secondary: 7 
Electrolytic ?__-_.......____- 240, 620 276 , 954 368 , 232 409 , 986 318 , 709 
Casting___.__.______._____- 17,993 23,172 19,879 27,977 24,568 

Total secondary..._______- 258 , 613 300,126 388,111 437 , 963 343,277 

Grand total__.._._._.___.. 1,854,964 1,956,521 2,099,904 2,148,947 1,476,259 

1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as accurate 
separation is not possible at this stage of processing. 

2 Includes copper reported from foreign scrap.
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Table 13.—Copper cast in forms at primary refineries in the United States 

| 1966 1967 
Form a 

Thousand Per- Thousand Per- 
short tons cent short tons cent 

Billets.________._-__----_-- ee eee eee eee 246 11 149 10 
Cakes.___.._.___---_-.--_--------- eee eee 236 11 98 7 
Cathodes________..._-_-_-----------_---_------ eee 157 7 136 9 
Ingots and ingot bars___._..-..----.-.---_--__-------------------- 186 9 154 10 
Wire bars___________---_-- ee eee eee eee eee )=— 1, 805 61 926 63 
Other forms_._...-.--------_----------- =e eee eee 19 1 13 1 

Total__.._--__-------_------ eee eee.) =62,149 100 1,476 100 

Table 14.—Production, shipments, and stocks of copper sulfate 

(Short tons) . | 

Production 
Year —_——_—_—_—___-————- Shipments Stocks 

: Quantity Copper Dec. 31 ! 
content 

1968__________.___-_-____-__----- eee eee --------- »=41, 636 10,409 41,188 5, 480 
1964___._..___- 1-2 eee ----- «= 41, 908 10,477 A3 , 684 3,416 
1965____-.- eee eee eee -_-_--_-_- 47,840 11,835 45,640 5,048 
1966______._-___- Lee eee eee eee --- «=651, 676 12,919 51,816 4,464 
1967____.-________-__- eee eee ----- 40,128 10 ,032 40,644 3,516 

1 Some small quantities are purchased and used by producing companies, so that the figures given do not 
balance exactly. 

Table 15.—Byproduct sulfuric acid ! (100-percent basis) produced in the United States 

(Short tons) oe 

Year Copper Zinc Total Year Copper Zine Total 
. plants ? plants 3 | plants 2 plants 2 

1963__.._._._... 358,503 861, 763 1,220,266 1966__._____.. 469,728 983 ,118 1,452 ,846 
1964___.__._._.._ 330,278 924,100 1,254,373 1967____._.._ 348,497 900,170 1,248,667 
1965._._.._-._.._ 369,321 961,591 1,330,912 

1 Includes acid from foreign materials. 
2 Includes acid produced at a lead smelter. Excludes acid made from pyrites concentratesin Arizona, Montana, 

Tennessee, and Utah. 
3’ Excludes acid made from native sulfur. 

Table 16.—Secondary copper produced in the United States 

(Short tons) 
ee 

1963 1964 1965 1966 1967 
ee 

Copper recovered as unalloyed copper 314,643 366 , 197 462,811 509 ,084 423 ,054 
Copper recovered in alloys !__....-- 659,783 726 , 824 790 , 439 825,165 736 , 853 

Total secondary copper....... 974,426 1,093 ,021 1,253,250 1,334,249 1,159,907 
Source: 

New scrap___.._..--.----.---- 552,583 619 , 500 739 , 814 799 ,389 677 ,248 
Old scrap._____.-.-..--------- 421,84 473 , 521 513 , 486 534,860 482 ,659 

Percentage equivalent of domestic 
mine output___.._..------------ 80 88 93 93 122 

a 

1 Includes copper in chemicals, as follows: 1963, 10,191; 1964, 7,755; 1965, 6,129; 1966, 6,043; and 1967, 4,965.
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Table 17.—Copper recovered from scrap processed in the United States, by kinds 
| of scrap and form of recovery 

(Short tons) 

a 

Kind of scrap 1966 1967 Form of recovery 1966 1967 
ee eee 

New scrap: As unalloyed copper: 
Copper-base_______ 789 , 262 667,080 At primary plants_- 437,968 343 ,277 Aluminum-base_. __ 10,000 - 10,000 At other plants__.__ 71,121 79,777 Nickel-base________ 117 157 _ Zine-base__________ 10 11 Total._._.._._.. 509,084 423 ,054 

Total___________ 799 ,389 677,248 In brass and bronze_____ 783 ,236 700 , 636 
SESS EEE == In alloy iron and steel___ 2,167 2,805 Old scrap: In aluminum alloys_____ 33 , 432 28,148 Copper-base_______ 528 ,097 476,471 In other alloys_________ 287 299 Aluminum-base__ __ 6,000 ~ 8,500 In chemical compounds_ 6,043 4,965 Nickel-base________ 726 623 _— 

Tin-base__.________ 18 15 Total... ___ ee 825,165 736 ,853 Zine-base_.._______ 19 50 SSE 
_ Grand total___... 1,834,249 1,159,907 Total_.________- 534,860 482 ,659 . 

Grand total__.... 1,834,249 1,159 ,907 

rere 

Table 18.—Copper recovered as refined copper, in alloys and in other forms from — 
. copper-base scrap processed in the United States 

(Short tons) 
—_— eee 

From new scrap From old scrap Total 

1966 1967 1966 1967 1966 1967 
eS 

Recovered by— 
Secondary smelters__... 63,329 60,474 250, 890 250,514 314,219 310 , 988 Primary copper 

producers.___...._._._. 249,330 216,385 188 , 633 126 , 892 437 , 963 343 ,277 Brass mills-_..___..... 452,916 372,744 18., 969 39, 830 471,885 412,574 Foundries and 
manufacturers.___._._. 22,060 15 , 687 64,997 56,142 87,057 71,829 Chemical plants________ 1,627 1,790 4,608 3,093 6,235 4,883 . 

Total._-_._...._..... 789,262 667 ,080 528 ,097 A76,471 1,317,359 1,143,551 
eee
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| Table 19.—Production of secondary copper and copper-alloy. products in the United States 

(Short tons) 

| Item produced from scrap | 1966 1967 

Unalloyed copper products: . | 
Refined copper by primary producers. _-______-._.._--2 eee 437 , 963 343 , 277 
Refined copper by secondary smelters___________.___-___..__---_-_ ___- 53 , 361 63 ,337 
Copper powder_.____________ eee eee 15,711 14,994 
Copper castings-_._-__.___.----------_--------..-------------------- 2,049 1,446 | 

‘Total... 2. ee eee eee 509 ,084 423 , 054 

Alloyed copper products: 
Brass and bronze ingots: ; 

Tin bronze_-______...._-------.-------_-.------------- ++ -----e-- 17,871 19,137 
Leaded tin bronze___.__..-__..--- 2 ee eee eee 19,291 17,964 
Leaded red brass and semired brass._____.__..-_----_-..-.-_------ 190,801 164,244 
High-leaded tin bronze_.._-___.._-_-.--- 22 eee. = 42, 987 34 , 588 
Leaded yellow brass____..__.--..__-__... 2 eee eee 18,470 18 ,626 
Manganese bronze-_-...-....---.---_.. - 2+ eee eee 16,595 16 ,246 
Aluminum bronze_...._..-.-.--..-. 22-2 eee 11,817 12 ,358 
Nickel silver_._..._.-.-.-------2 2-2 eee eee 4,650 §,251 
Low brass. .___....---------~------.__-_------.------_-------.-. . . 8,788 2,772 
Silicon and conductor bronze__.....-..__..-...-..---.------------ 8,250 7,367 
Copper-base hardeners and special alloys_.....-.__...-...-.------- 17,146 13 ,339 

Total. _.--------- nnn nee nee eee eee eee eeee--------- 851, 566 311,892 
Brass-mill products. -.....-...--..._-__--- ee ee ee eee 6138 , 984 531,139 
Brass and bronze castings.-.___._..._.___.__--- ee eee 64,276 54,342 
Brass powder__.__.__-_.--_-- oe eee eee 1,825 978 

_ Copper in chemical products. __...----------------------------------- 6,043 4,965 

- Grand total... 22 eee), 546,278 1,326,370 

Table 20.--Composition of secondary copper-alloy production 

(Short tons) 

| | Copper Tin Lead Zine Nickel Alumi- Total 
num 

Brass and bronze production: ! 
1966__.......__....._.__._. 274,571 17,217 23 , 572 35,174 951 81 351 , 566 
1967_______.....__._____ 244,974 14,583 20,098 31,280 885 12 311,892 

Secondary metal content of . 
brass-mill products: — . 

_ 1966___......_._..-.._.. 471,976 363 5,280 129 ,956 6,378 31 613 , 984 
1967__....-..-.....-.... 412,554 485 2,912 108 ,912 6,256 20 531,139 

Secondary metal content of 
brass and bronze castings: 

1966__..._......_...---. 50,789 2,357 6,660 4,357 50 63 64,276 
1967_....-----.--------- 42,709 2,006 5,621 3,190 49 45 53 , 620 

1 About 90 percent from scrap and 10 percent from other than scrap.
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Table 21.—Stocks and consumption of purchased copper scrap in the United States in 1967 
(Short tons) 

. Consumption 
Class of consumer and type of scrap Stocks Receipts ————-——_—_____—_—_--———- Stocks 

Jan. 1 New Old Total Dec. 31 
scrap scrap . . 

Secondary smelters: 
No. 1 wire and heavy copper-__-____ 3,156 43 ,394 5,524 37,642 43 ,166 3,384 
No. 2 wire, mixed heavy and light 

copper. _______-_- ee 2,510 80,653 15,053 64,643 79,696 3,467 
Composition or red brass______._- 4,404 87,819 17,988 68,9383 86,871 5,352 
Railroad-car boxes_.______._____- 159 921 _____LL 872 872 208 
Yellow brass__...._______-_____. 7,465 64,489 9,036 55,691 64,727 7,227 
Cartridge cases and brass_..___._. - 162 1,205 _______ 1,073 1,073 294 
Auto radiators (unsweated)_-____-- 3,428 © 54,018  .._-_-. 54,221 | 54,221 3,225 
Bronze.______._-.-----_____ ee 2,253 84,565 5,776 27,640 33 , 416 3,402 
Nickel silver____-._-....-_-_______ 898 5,576 615 4,888 5, 503 966 
Low brass. _-._.-_..--2 2-2 ___- 276 4,417 3,226 932 4,158 535 
Aluminum bronze-_._______._-__- 116 621 265 232 497 240 
Low-grade scrap and residues_ -__-__ 6,238 49,055 39,613 8 , 867 48,480 6,813 

Total._._..____._..__.__..... 31,060 426,733 97,046 325,634 422,680 35,113 

Primary producers: 
No. 1 wire and heavy copper_-_-_--_- 6,977 WwW WwW Ww WwW 3,880 
No. 2 wire, mixed heavy and light 

eopper.....-...-------.--_.-. 17,045 211,426 145,780 68,867 214,647 13,824 
Refinery brass_____._____...-..-- 1,190 Ww Ww WwW WwW 398 
Low-grade scrap and residues- _ ___ 19,188 149,388 50,547 102,322 ‘152,869 15,707 

Total.__.-...-.- 2-2 __.__-. 44,400 469,349 267,907 212,033 479,940 33,809 

Brass mills: ! 
‘No. 1 wire and heavy copper___-___ 4,983 129,352 107,009 22,348 129,352 14,499 
No. 2 wire, mixed heavy and light 

copper. ....-..-.-.-.-...__..... 10,839 32,867 31,881 986 32 , 867 5, 744 
Yellow brass___.__________._____ 18 , 902 214,720 214,720 ween ee 214,720 27,013. 
Cartridge cases and brass_________ 5,047 97,851 73,690 24,161 97,851 8,272 
Bronze___________---_-__-____ 791 3,872 $8,872 _ 3,872 1,041 
Nickel silver____._.._..._______. 7,511 22,354 22,354 ._..__- 22 ,354 9,518 
Low brass.-_-.__..__._._._/.__. - 2,986 31,488 31,488 2. -__ 31,488 5, 868 
Aluminum bronze_______._______ 432 206 206 _______ 206 738 
Mixed alloy scrap_______._______ 11,765 6,470 6,470 ___-._- 6,470 7,091 

~ Total tle eee ie. = 62,756 539,180 491,690 47,490 589,180 79,784 

Foundries, chemical plants, and other 
manufacturers: 

No. 1 wire and heavy copper_..... 3,394 22 ,927 8,007 14,973 — 22,980 3,341 
No. 2 wire, mixed heavy and light a 

copper____.- 2,588 17,797 4,389 14,055 18,444 1,891 
Composition or red brass_________ 738 ~ 4,782 1,147 3, 784 4,931 639 
Railroad-car boxes..____._________ 1,056 25,777 ...-.--. 25,000 25,000 1,833 
Yellow brass_______...._________ 1,262 6,561 3,487 3,340 6,827 996 
Auto radiators (unsweated)_______ 2,643 7,048 ____ Le 8,171 8,171 1,515 
Bronze.._...-.-----_ --__ 430 2,120 982 1,073 2,055 495 
Nickel silver__..__-_-___..________ 4 184 ______. 133 183 . 5 
Low brass. __.__..__.-.___._--___- 126 811 174 639 813 124 
Aluminum bronze______________- 240 615 357 247 604 251 
Low-grade scrap and residues_____ 3,745 8, 768 3,877 5,849 9,726 2,787 

Total_.__-_.-.2--_-- 2 2-_---___ = 16, 226 97,335 222,420 277,264 299,684 13,877 

Grand total: - 
No. 1 wire and heavy copper ?___-_ 18,510 195,673 120,540 74,958 195,498 25,104 
No. 2 wire, mixed heavy and light 

copper________.__-.-.-._..... 32,482 342,748 197,108 148,551 345,654 24,926 
Composition or red brass_________ 5,192 92,601 19,085 72,717 91, 802 5,991 
Railroad-car boxes.__...___._._.- 1,215 26,698 _____.__ 25,872 25,872 2,041 
Yellow brass._..__._......-_._... 27,629 285,770 227,243 59,031 286,274 35,286 
Cartridge cases and brass__.____-_- 5,209 99,056 73,690 25,234 98 ,924 8,566 
Auto radiators (unsweated)-______- 6,071. 61,061 ______. 62,392 62 ,392 4,740 — 
Bronze_....._.___.-..-.-.-.-_-- 3,474 40,557 10,6380 28,713 39 , 343 4,938 
Nickel silver______.2 2222-8 8,408 28,064 22,969 5,021 27,990 10,489 
Low brass___._-__.-- 22 ee 3,388 36,716 34,888 1,571 36 , 459 6,527 
Aluminum bronze______________- 788 1,442 828 479 1,307 1,229 
Low-grade scrap and residues 3 4__ 30 ,361 207,211 94,037 117,088 211,075 25,705 

' Mixed alloy scrap.______-__.___- 11,765 6,470 6,470 ___.__- 6,470 7,091 

Total__.____.____.-________.. 154,442 1,532,597 879,063 662,421 1,541,484 162,583 

1 Brass-mill stocks include home scrap, purchased scrap consumption assumed equal to receipts, so lines in 
brass-mill and grand total sections do nct balance. 

2 Of the totals shown, chemical plants reported the following: Unalloyed copper scrap 876 tons of new and 
2,226 old; copper-base alloy scrap 3,676 tons of new and 3,712 old. 

3 Excludes data withheld to avoid disclosing individual company confidential data. 
4 Includes stocks of refinery brass.
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Table 22.—Consumption of copper and brass materials in the United States, by principal 
. . consuming groups | 

(Short tons) | 
a ee gS a SS SS i sr SS SS SS ile a AA NS 

nO Oo Foundries, 
Primary Brass . Wire chemical Secondary 

Year and item producers mills mills plants, and smelters Total 
. miscellane- 

. oe ous users 

1966: - 
Copper scrap._.-.----. 683,907 624 ,023 ween eee ne 124,845. 435,165 1,867,940 
Refined copper }_...--.- 0 22 ee 928 , 490 1,370,842 40 ,931° 19,691 2 , 359 , 954 
Brass ingot_.---..-....  ----_-- 6,559 ~----.--. 78385,485 ween eee 341,994 - 
Slab zine___.-.-..-----  ----.-. 170, 649 eee eee ee 4,381 10,522 185,552 

19g Tes - == == =~ ------- w------ --------- 150 9,050 9,200 

Copper scrap_._.------ 479 ,940 539 , 180 ~ eee neeee 99,684 422,680 1,541,484 
Refined copper !__.--...  ~------ | 650,374 1,240,236 36,004 8,978 1,935,592 
Brass ingot_..---.-----  ------- 4,361 --------- 7319,536 wane 323 , 897 - 
Slab zine__-_._--.------  ------- 117 , 638 eee eens 3,807 10,092 131,537 
Miscellaneous__........  -..---- woe eeee wee ee eee 150 6,728 6,878 

1 Detailed information on consumption of refined copper will be found in table 26. 
2 Shipments to foundries by smelters plus decrease in stocks at foundries. . 

Table 23.—Foundry consumption of brass ingot, by types, in the United States 

. (Short tons) | 

1963 1964 ~ 1965 1966 1967 

Tin bronze_._..-.--- ee eee 8,295 9,334 9,999 11,174 10,691 
Leaded tin bronze____...._-22_--2--- ~~. 25,655 27,683 31,331 31,699 28,048 
Leaded red brass__.._.____-_-._-.---------. 168,153 176 , 423 181,773 174,270 145,579 
High-leaded tin bronze______.._..._..--.... 18,850 21,014 22 ,930 23,595 20 ,928 
Leaded yellow brass. ............_.-------. 11,815 12,938 19, 767 17,349 15,866 
Manganese bronze______.__-_..-------.---- 8,497 9,264 9,816 10,331 10,254 
Hardeners-_______. 22-2 eee 3,889 4,071 4,349 4,035 4,096 
Nickel silver____......-..0-222 eee. 2,789 | 3,084 3,398 3,577 4,094 

_ Aluminum bronze. __.-_.....-_-..--------- 8,053 7,820 8,122 8,361 7,953 
Low brass._._____-__.-------------------- 1,316 1,929 2,503 3,575 - 2,761 

Total._._..-..----2---------------- 252,312. 273 , 560 293 , 988 287 , 966 250,270



Table 24.—Foundry consumption of brass ingot by types, refined copper, and copper scrap, in the United States in 1967, by geographic e 

| divisions and States | | if. 

(Short tons) ; 

—_—a ase eee reer eeeeeeeeeeeee eee ren eee = Ee ee - ———— ————————— 

Leaded Leaded MHigh- Leaded Man- Alumi- Total Refined Copper 

Geographic division and State Tin tin red leaded yellow ganese Hard- Nickel num Low brass copper scrap 

bronze bronze brass tin brass bronze eners . silver bronze brass ingot con- = con- . 

bronze a a . sumed sumed 

New England: - 

Connecticut____......----------------------- 121 547 3,698 162 1,666 128 13 12 393 60 6,800. 806 878 

Massachusetts- --._..------------------------ 691 1,689 7,884 472 49 261 52 276 82-° 295 11,751: 487 870 | 

Maine, New Hampshire, Rhode Island, Vermont. 95 281. 2,679 210 195 296 3 364 17 63 4,203 79 13 

Total____.__.-_.-_--.-----~--------- +--+ -- 907 2,517 14,261 844 1,910 685 68 652 492 418 22,754 - 872. 1,761 

Middle Atlantic: mo | | a 7 a =| 
New Jersey..__..-..-.-.--------------------- 997 492 $3,207 250 . 110 293 21 14 139 129 5,712 1,873 5,178. Z . 

New York._._--.---------------------------- 1,081 1,725 14,089 971 421 1,033 47 149 1,148 170 20,884 1,483 5,769" eB 

Pennsylvania____..___..--------------------- 1,568 6,918 17,226. 8,459 1,118 1,573 1,364 470 1,161 232 35,079 6,656 11,992 e 

Total... ooo BAL 9,180 84,522 4,680 1,649 2,899 1,482 693 2,448 581 61,625 10,012 22,989 fh 

East North Central: 7 | a a ie | 
Illinois.._..-...---------t------ eee 451 1,556 14,211 T75 103——is«éHSGD. 161 188 860 880 19,197 1,608 5,004 > 

Indiana. __.._---.--------------------------- 80 571 8,628 783 131 297 1,030 335 . 33 64 11,952 1,514 4,855— by 

Michigan._.._...--.------------------------- 284 245 6,712 A473. 2,746 1,722 289 | 23 518 70 18,082 3,408 1,084: tw 

Ohio__.____._------------------------------- 1,470 9,257 18,087 7,391 177 +=1,509 228 86 604 280 39,0389 4,858 7,912 © 

Wisconsin.___.-.---------------------------- 1,168 438 7,081 2,854 1,272 273 494 1,318 282 ATT 15,157 65,580 1,802 5 

Total._...-------------------------------- 8,453 12,067 54,719 11,776 4,429 4,363 2,202 1,950 2,297 1,171 98,427 16,963 20,157 an | 
. - $$ we 

‘West North Central: . 3 

Iowa, Kansas, Minnesota.___...-.------------- 436 181 5,087\ 4 065 90 353 139 43 260 177 { 6,919 771. 1,533 

Missouri, Nebraska, South Dakota. _.____..---- 36 172 1,248 ’ ~ 340 127 667 \ 3,502 561 9,328 

Total__.__.._---.---------- eee eee eee 472, -s-« 358.)—s«iG 885s: 065 430 480 189 48 927 177 10,421 1,382 10,861 

South Atlantic: 7 

Delaware, District of Columbia, Florida, Georgia, . 
Maryland.-....-..--.---------.----------- 669 843 572 36 125 121 : 32 99 2,535 391 369. 

North Carolina, South Carolina, Virginia, West 13 40 
Virginia____......---.-.--.---------------- 146 164 6,516 333 934 193 (.---- 331 8,632 1,973 6,101 

Total_._.....___-------------------------- 815 1,007 -7,088 869 1,059 314 18 82 ~ 480 40. 11,167 2,364 6,470. 
East South Central: . a Ss 

Alabama, Kentucky, Mississipi, Tennessee- -_-_-.- - 278 863 10,248 1,148 4,613 412 - 59 219 47 .88 17,965 267 8,379. : 

West South Central: a, 4 oo coe . : | / m 

M Arkansas, Louisiana, Oklahoma, Texas._...---.- 469 1,317. 7,555 ©3859 ‘754 411 “17 407. 871 148 12,303 702. 4,785. 

ountain: oe ee ne a 

Arizona, Colorado, Idaho, Montana, Nevada, SO . 

New Mexico, Utah. __.....----------------- 124 50 382 30° 64 91 3 2 20 93 859 57 557 ©



Pacific: : | 
California. .......--.--.- oe eee eee 491 681 10,254 462 897 436 1684 g6 ! 278 71 18,828 312 9,956 
Oregon and Washington.............--.------- 41 63 215 200 61 168 __.-. \ 148 34 926 723 3,829 

‘Total. cee eee eee 532 744 10,469 662 958 599 163 96 421 105 14,749 1,085 18,285 
—=E=E=E=aaaaaaaaoaaSaoaoaooooooooollEaeeeeeeaeaeaeeeaEaoooooeeeeeeeeeeeeeeeee_e_ see eee eS LT 

Grand total_....__..-.........-...--------. 10,691 28,048 145,579 20,928 15,866 10,254 4,096 4,094 7,953 2,761 250,270 38,604 89,194 
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| Table 25.—Primary refined copper supply and withdrawals on domestic account . 

. (Short tons) 
exeenpenit Rene 

Ce — 
. - eo 

1963 1964 1965 1966 -  . 1967 

Production from domestic and | 
foreign ores, ete___._---....... 1,596,351 1,656 ,395 1,711,793 1,710,984 1,132 , 982 

Imports }._-_.--2 ee 119,219 139 ,974 137 , 443 162,602 ~- 330 ,347 
Stock Jan. 1 1... ee 71,000 52,000 37,000 35,000 43 ,000 . 

Total available supply - ---- 1,786,570 1,848 ,369 1,886 ,236 1,908 , 586 1,506 ,329 

Copper exports !_______.________ 311,479 316 ,230 324,965 273,071 159 , 353 
Stock Dec. 31 1.22222 22 52,000 37,000 35,000 43 ,000 27,000 - 

Total... 2 ee 363 , 479 353 , 230 359 ,965 316,071 186,353 
Apparent withdrawals on domestic , 

account ?.__.._-_-_.-.--....-. 1,428,000 1,495,000 1,526,000 1,598,000 | 1,820,000 

1 May include some copper refined from scrap. . oo 
2 Includes copper delivered by industry to the Government stockpiles. 

Table 26.—Refined copper consumed by classes of consumers 

(Short tons) . 

. Ingots 
Year and class of consumer Cathodes Wire bars and Cakesand Billets Other Total 

° ingot slabs 
| bars a 

1966: . 
Wire mills_____.._.____.__ 2,698 1,356,428 10,811 ______- 22 883 1,370,842 
Brass mills_-.........__._. 180,350 39,503 211,500 234,156 262,834 147 . 928,490 
Chemical plants.....-..._.  -._--.-.  -_-_-_._. 1,586 ___--- 2 LLL elee 732, 2,318 
Secondary smelters_._..-.. - 9,408 _________ 9,968 W110 LL Lee 204 19,691 
Poundries.__.__.__/_____. 2,101 57 15,678 (?) 3395 1,261 19,492 
Miscellaneous !_______._____ 1,407 52 9,489 = (2) 39774 %,399 19,121 

Total__--.........-..-. 195,964 1,396,040 259,032 234,267 264,025 10,626 2,359,954 

1967: - 
Wire mills___.__.....____- 6,058 1,226,370 6,964 __.--.. _______ 844 1,240,236 
Brass mills_____....._.... 152,310 28,090 115,640 153,146 200,906 282 650 ,374 
Chemical plants.....-_-..--. ____--. ________. 1,886 ..-.-.. ------. 1,014 2,400 
Secondary smelters_.______ 4,908  ________-_ $8,816 -_.--2-. LL Leek 254 8,978 
Foundries. ._.__..__-____- 1,873 93 138,096 (?) 3171 893 16,126 
Miscellaneous Veen ee 1,684 80 8,235 (2) 3948 6,531 17,478 

. Total_..._..--.-.------ 166,883 1,254,688 149,137 153,146 202,025 9,818 1,985,592 
eee 

1 Includes iron and steel plants, primary smelters producing alloys other than copper, consumers of copper 
powder and copper shot, and miscellaneous manufacturers. 

2 Included with ‘‘Billets’”’ to avoid disclosing individual company confidential data. 
* Includes “Cakes and slabs’’ to avoid disclosing individual company confidential data. 

Table 27.—Stocks of copper at primary smelting and refining plants in the United 
States, Dec. 31 

(Short tons) 
ee eee 

Blister and 
Year Refined materials in 

copper } process of 
refining 2 

i 

1963___-_.- 2-8 eee 52,000 252 ,000 
1964___.-_- eee. 37,000 246,000 
1965___-_-- eee 35,000 246,000 
1966___._-__----- eee 43 ,000 270,000 
1967____..--.---- eee ee. 27,000 220,000 

i eee eee 

1 May include some copper refined from scrap. 
? Includes copper in transit from smelters in the United States to refineries therein.
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Table 28.—Stocks of copper in fabricators’ hands Dec. 31 

(Short tons) 

Unfilled 
. Stocks of | purchases Unfilled Excess 

Year | refined of refined Working sales to stocks over 
copper ! copper stocks customers orders 

from booked 2 
producers 

(1) (2) (3) (4) (5) 

19638________--_------- eee eee) 474,875 100 ,357 382 , 692 163 ,558 23, 982 
1964__._...-- 2 eee. «= 42.9, 989 107 , 244 381,677 225,366 — 69,310 
1965______-..-.------------- ------____. ©462,, 519 129 ,349 395,396 288 , 681 — 92,209 
1966___._..__-- eee. «= 558, 599 134, 732 407 ,345 361 , 559 — 75,573 
1967... ------- eee = 479, 572 98,716 415,765 269 , 474 —106,951 

1 Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined copper _ 
held at refineries for fabricators’ account. 

2 Columns (1) plus (2) minus (3) and minus (4) equal column (5). 
Source: United States Copper Association. 

Table 29.—Average weighted prices of copper deliveries ! 

(Cents per pound) 

Year. | Domestic Foreign 
copper copper 

1968.....----- eee eee eee 30.8 30.7 
1964... 22 ee eee eee 32.6 33.0 
1965____. 222 eee ene eee 35.4 36.5 
1966______.-- eee eee eee 36.2 50.5 
1967__.. eee eee eee ee eee eee 38.2 48 .2 

; 1 Covers copper produced in the United States and delivered here and abroad and copper produced abroad 
and delivered in the United States. . 

Source: Bureau of Mines reports from copper selling agencies, 1963-65 and Metals Week 1966 and 1967. 

Table 30.—Average monthly quoted prices of electrolytic copper for domestic and 
export shipments, f.o.b. refineries, in the United States and for spot copper at London 

(Cents per pound) - 

1966 1967 

Month Domestic, Domestic, Export, London, Domestic, Domestic, Export, London 
f.o.b. f.o.b. f.o.b. spot 3 4 f.o.b. — f.o.b. f.o.b. spot 3 4 

refinery | refinery 2 refinery 2 refinery ! refinery ?_ refinery ? 

January...._._...._.... 35.82 36.131 41.770 76.18 37.64 37.872 49.839 56.17 
February._._........ 35.82 36.045 42 .845 85.01 37.95 38.103 50.201. 55.18 
March________...... 35.82 36.124 44.298 84.78 37.95 38.076 46.692 49.70 
April_....-._...---.. 85.82 36.150 43.438 86.15 37.95 88.170 42.996 43.81 
May_..__..__._..... 385.82 36.033 55.433 75.08 37.95 88.118 43 .233 46.88 
June_______...___... 85.82 35.928 57.278 76.54 37.95 38.083 43.802 45.87 
July_.....-.--...... 35.82 36.016 57.718 70.78 37.95 38.295 43 .388 45.00 
August_._..__._..... 35.82 35.964 48.797 53.93 37.95 39.090 44.966 47.09 
September_......_._... 35.82 36.089 47.086 50.92 37.95 (5) 45.450 47.77 
October____._.._._.-. 385.82 36.333 52.376 57.60 87.95 (5) 47.431 §1.29 
November___._._..-. 35.82 36.988 53.342 58.79 37.95 (8) 54.692 62.20 
December_____._..-. 385.82 36.245 49.763 54.84 37.95 (5) 53.615 60.16 

Average__..._.. 35.82 86.170 49.512 69.04 37.92 38 .226 47.192 51.19 

1 American Metal Market. 
2 Metals Week. 
3 Metal Bulletin (London). 
4 Based on average monthly rates of exchange by Federal Reserve Board. 
5 Suspended.
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| Table 31.—U.S. exports of copper by classes and countries _ 

(Short tons) 

Ore, 
concen- Pipes Plates Wire Wire Other 

Year and country trates, Refined Scrap and and and and copper 
matte tubing sheets cable, cable, manu- 
(copper bare insulated factures ! 
content) 

1965__...............-. 15,510 324,965 31,760 895 930 4,560 16,388 6 , 582 
1966__...-............. 2,149 273,071 17,968 520 311 4,192 23 ,252 6,934 

1967: 
Africa....-22.22-2---- 0 LL Lee wane nne wau---- 12 2 170 1,696 81 
Argentina_..-..--2.0 0 -...2- 241 ------ --- mane 6 50 2 
Belgium- . 

Luxembourg...... 9,176 2,794 242 2 --- 10 34 26 
Brazil........-----.  -..--- 6,918 31 --- _.- 27 31 2 
Canada__...._..... 10,407 4,785 13 , 722 97 75 487 7,245 1,062 

_Colombia_.._______- 3 1 aaa nnee 25 1 210 63 858 
France_.....-----..  ------ 18 ,821 eee ee 2 (2) 307 ~ 161 20 
Germany, West__..._ 10,837 19,497 131 115 5 13 291 14 
India.....-.-...--.0 -.---- 6,415 - 282 94 wae 331 366 17 
Italy.......-._.-.-. 6 27,200 70 11 12 14 103 18 
Japan......_....... 20,846 29,214 2,436 1 30 1 251 79 
Mexico_.__._._.-..- 1 975 q 6 59 163 553 37 
Netherlands______.- 453 3,290 waenene (2) 2 2 190 11 
Oceania_._._..2..-.0 .-_ LL. 124 waanne 1 6 13 273 97 
Peru... eee Le anna nne ~----- 10 8 8 204 18 
Spain.__._.....-... 5,088 336 541 — 4 --- q 90 3 
Sweden_._.......... 2,719 1,126 56 1 --- 75 57 3 
Switzerland.........  --.__- 1,341 ------ 9 -~-- 275 57 1 
United Kingdom -.-.- 156 26 , 588 18 1 30 33 152 26 
Other..-.--.-------  ------ 9,687 80 324 17 2,819 5,309 4,135 

: “Total.-..._._.__- 59 ,692 159 ,353 17,616 715 247 4,971 17,176 6,570 

1 Does not include wire cloth 1965, 894,753,210 square feet ($1,296,498); 1966, 948,388 square feet ($508,074); 
1967, 1,394,086 square feet ($1,013,363). 

2 Less than 14 unit. © 

a Table 32.—U.S. exports of copper, by classes | 

Ore, concentrates, Refined copper Other copper 
and matte (copper and semimanufactures manufactures ! | Total 

Year - : content) 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) 

1965._...._... 15,510 $8 ,369 379,498 $317,337 6,796 $7,062 401,804 $38382,768 
1966____...... 2,149. 927 319 ,314 338 , 184 6,934 7,804 328 , 397 346 ,915 
1967_.....---.- 59,692 32,951 200 ,078 213 , 604 6,570 7,472 266 ,340 254,027 

1 Does not include wire cloth: 1965, 894,753,210 square feet ($1,296,498); 1966, 948,388 square feet ($503,074); 
1967: 1,394,086 square feet ($1,013,363).
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Table 33.—U.S. exports of copper-base alloy (including brass and bronze), by classes 

1966 1967 
Class ne . 

Short Value Short Value 
tons (thou- tons (thou- 

sands) ' sands) 

Ingots.__.__...------.-_-----_ eee eee ee----- = « 1, 441 $1,520 1,211 $1,253 
Scrap and waste_...-__._--.-___-_______._-.-___..__--__.. 48,670 27,628 64,877 40,114 
Bars, rods, and shapes...__.._.___________---_____-__------- 1,728 3,058 2,179 3,546 
Plates, sheets, and strips___.__._____._____..-_-__-_-_-_-_-- 1,194 3,356 1,113 3,523 
Pipes and tubing___..____._-..__--_---___..-----ie -_-e--- = 1, 982 3,345 2,092 3,986 
Pipe fittings..._.___._-.__---___---.-- 2-2 eee. = 2, 282 6,707 2,846 8,573 
Plumbers’ brass goods______._____-__-----._.-------_------ 887 2,014 914 2,161 
Welding rods and wire_______...--------._.- eee. 1,116 2,129 910 2,466 
Castings and forgings.____._.-._---_---. 22 --___-__-_---__-_- 473 887 401 881 
Powder and flakes____.._._-__.---------- 2 eee 1,099 1,743 1,036 1,571 
Foil__..__._-..---.----------- +--+ eee 489 1,376 634 1,609 
Articles of copper and copper base alloys, n.e.c________..__--- () 6,306 (1) 6,126 

Total___..._.--- 2-2 - ee eee eee eeeee---)=— 556, 811 60 , 069 78 ,213 75,809 

1 Quantity not reported. | | 

Table 34.—U.S. exports of unfabricated Table 35.—U.S. exports of copper sulfate 
copper-base alloy ! ingots, bars, rods, (blue vitriol) | 

shapes, plates, sheets, and strips ee 

a Year Short Value 
Year Short Value tons (thou- 

tons (thousands) | sands) 

1965... _.-_-_-----.-------. 7,027 $11,341 1965... .----.--------------- 2,185 $1,288 
1966_________-_.--_-_-_-.-_ 4,368 7,934 1966... -------.------------- 3,563 1,725 
1967____._.__.._---.-_-----. 4,508 8,322 1967__------.--------------- | 979 776 

1 Includes brass and bronze. 

Table 36.—U.S. imports and exports of brass and copper scrap | 

(Short tons) . 

. 1965 1966 1967 

Exports: 
Copper-base alloy scrap (new and old)____.._.______-__.-.-___-_---. 65,325 43 ,670 64,877 
Copper scrap____._______________--_----------_---------------. 31,760 17 , 968 17,616 

Imports for consumption: 
Brass scrap (gross weight)._______._.____-.-------------_-_-_---.-. 2,275 7,360 3, 505 
Copper scrap (copper content)_..__._..-.-------_----------------. 17,667 23,908 16,655
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Table 37.—U.S. imports for consumption and exports of copper scrap by countries 

(Short tons) | ° 

Imports Exports 

Unalloyed Copper alloy scrap 
Country copper scrap = ——-_—_-_-—----—____________ Unalloyed Copper alloy 

(copper gross copper copper scrap scrap 
content) weight content 

1966 1967 1966 1967 1966 1967 1966 1967 © 1966 1967 

Australia____________ 84-8 eee ee LL ee. 86 _______ 
Belgium-Luxembourg. _.._._ _____. ___.. __... ___... _.... 760 242. 3,598 4,180 
Canada____.-_..._... 17,404 14,742 6,670 2,025 4,548 1,414 1,211 13,722 1,665 11,210 
France_____.-...---. --_-_-.  ____--.) LLL. 55 Le 39 85 ___ ee 148 26 
Germany, West. _____ q 188 -.---2.  ----- LLL Lee. = 2, 700 131 4,187 4,008 
India_____--..-2 2-2 eee eee eee eee 61 282 31 408. 
Italy__..-.-._______- 5 567 70 1,967 1,410 
Japan... 541 __Llee LL Lee 24 _____ 17 6,308 2,436 24,896 37,805 
Mexico__._..-....... 2,722 1,388 127 532 99 376 17 7 83 39 
Netherlands___.____- 73 ee 394 330 
Spain___.. 2. ____ T7 © BS! eee eee eee tLe. 2, 600 541 2,207 884 

. Sweden__--__------. -2-eee eee eee LeeLee. 75 56 3,416 2,615 
United Kingdom_-____ 52 27 178 142 108 101 187 18 409 91 
Yugoslavia_-____-_--. --2-e-, Lee eee. 3,243 50 238 1,126 
Other countries._.__. 2,947 306 385 727 301 602 159 61 395 . 145 

Total___._..... 23,908 16,655 7,360 38,505 5,056 2,549 17,968 17,616 43,670 64,877 | 

_ Table 38.—U.S. imports | of copper (unmanufactured ), by classes and countries 

| | (Snort tons, copper content) 
TO  - 

Ore, con- Matte Blister | Refined Scrap Total 
centrates 

: 
—_— OO 

1965__.--2 2-2. «86,425 508 332 , 560 137 , 443 16,205 523,141 

1966: 
Australia_.__--___..2-2-22------. = 1,202 _— penne nae e eee 28 1,230 
Bolivia_.-...-.--..-.-----2----.. 2,462  __. ~---e ee aun eee ae 2,462 
Canada_____________.---______... 1,746 351 596 85,723 22 , 558° 116,974 
Chile-__.__._2_-2 2. 818 — 182 ,662 21,326 2,241 207,047 
Germany, West_________.______._ ______ ae 6 8,120 7 8,133 
Japan_..._-2. 22 _- 348 442 54 844 
Mexico__...._-..-_--_-_- 83 woe 7,925 ~o---ee 3,182 11,190 
Netherlands.._____..______._____  _____. --- 56 1,370 98 1,524 
Norway _.__.____-.--__________.. _____. __- ~ one eee 1,158 -onn ee 1,158 
Peru_._..---------.-- 2.2... = 6, 863 a 95,975 23, 782 14 126 , 634 
Philippines___.-...-..-_.._._.._.. 21,023 11 wae neee -a----- 21 21,055 
South Africa, Republic of._._______ 228 --- 50,088 336 ~--e-e 50,652 
United Kingdom________________.  _____. _-- 957 14,104 52 15,113 
Other_____________.__.________ 1,146 9 11,304 6,241 791 19,491 

Total__....----2--- 2 ee eee. «641,571 371 349 ,917 162 ,602 29 , 046 583 , 507 

1967: : 
Australia_____._2-2- 708 — weee eee 2,247 noun 2,955 
Bolivia_..--..--..-_.-.--...-._... 1,284 _-- ween ee eeenee ee Lee 1,284 
Canada____-_---__--._-__.-_.__. 7,151 78 336 140 , 602 14,588 162 , 755 
Chile... __-_.--2 2 691 _.- 141,629 30,791 eae ee 173,111 
Germany, West._____.___________ 211 _-- a eae ee 33 ,269 11 33 ,491 
Mexico__.._-___. 2. 145 --- 2,937 wane ene 1,388 4,470 
Netherlands._____....---_------. 0 _L Lee --- ~-a---e 14,119 2 14,121 
Norway...--.-------.-----------_ 0 ___ ee --- ----+--- 781 - oe ee 781 
Peru_.___--------_-.-----....... 6,614 1 84,329 27,694 won nee 118,638 
Philippines____._..._._.._._..... 16,058 _-- ------- wane ee week 16,058 
Rhodesia Southern, Zambia, and 

Malawi_-___---___.---.-_------. Lee --- 225 9,689 ~oenee 9,914 
South Africa, Republic of__-_._-___.  ______ ~-- 38 , 866 3,220 ------ 42 ,086 
United Kingdom_____._____--.-.-. _____- --- w------ 20,468 27 20,495 
Other____.__._ 2 29 1 1,000 47,467 285 48 , 782 

Total___-_-..-__.....______.._. 382,891 80 269 , 322 330 , 347 16,301 648 ,941 
eee 

1 Data are general imports, that is, they include copper imported for immediate consumption plus material 
entering the country under bond.
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_.-. Table 39.—U.S. imports ! of copper (unmanufactured ), by countries 

(Short tons, copper content) 

Country 1965 1966 ‘1967 

Australia_____-_-_- eee eee eee eee eee eee eee 5,820 1,230 2,955 
Belgium-Luxembourg____._____.-__-_-__-_-----_--eeeeeeeeeeee 40 3,642 20,678 
Bolivia_________.-_._-.----- ee eee 1,991 2,462 1,284 
Canada____________ eee eee ---- = 888, 997 116,974 162 , 755 
Chile______________------------------- =e eee eee ----2- «62218, 491 207 , 047 173,111 
Germany, West.___.__.-.---..--_- ee eee eee 1,110 8,133 - 33,491 
Mexico_________._---------- eee eee eee eee 9,121 11,190 4,470 
Netherlands.______.-------_-_---_-- eee eee eee 530 1,524 14,121 
Norway __.__-.-----------------------_-_- eee 1,346 1,158 781 
Peru___________.--- +--+ ee eee eee eee )=— 129,817 126,634 118,638 
Philippines_ _.____-.--------.------ ee eee ___--- «= 12, , 886 21,055 16,058 
South Africa, Republic of __._._.....--.--2 eee) 3=— 46, 552 50,652 42 ,086 
Southern Rhodesia, Zambia, and Malawi_____.____._____._____-_-_-- 3,189 waeeeee 9,914 
United Kingdom. ..________-.--_--_-_-2- eee eee eee 396 15,113 20,495 
Other__.__------------------------ eee 14, 855 16 , 693 28,104 

Total___.---.--------------------- eee. «65 28,141 583 , 507 648 , 941 

1 Data are general imports, that is, they include copper imported for immediate consumption plus material 
entering the country under bond. . 

- Table 40.—U.S. imports for consumption of old brass and clippings from brass or 
. | Dutch metal ! 

. Short tons Value 
Year ——-—_——_—_————._ (thou- 

Gross Copper __ sands) 
. weight content 

1965___ 2-88 eeee- 2,275 1,490 $1,151 
1966______________ ee ee eee eee eee ------- 7,360 © 5,056 5,846 
1967___________-_ eee ee eee eee eee ----) 8, 505 2,549 2,479 

1 For remanufacture. . 

_ Table 41.—U.S. Imports for consumption of copper (copper content) by classes 

| Short Value Short Value Short ‘Value — 
tons (thousands) tons (thou- tons (thousands) 

sands) 
Year | ee 

Ore and Matte Blister. 
. concentrates 

| 

TO | 
1965_____._-. eee eee 1,441 $777 83 $72 75,122 $45 , 262 
1966__________ 2 eee 6, 843 4,118 117 85 337 , 955 272 ,996 
1967___._____._ ee. ie -. «= 85, 678 28,820 2 35 272,728 218 , 430 

| Total 
Refined Scrap value 

(thousands) 

1965________._._-___._._.-______. 103,269 $70 , 937 17,667 $7 , 203 $124,251 
1966_________-__-.-_-- 2 ------_--. = 77, 788 63 ,654 23,908 24, 662 365,515 
1967_______.______-___._._-.._.. 332,065 311,164 16,655 14,731 573,180
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Table.42.—World mine production of copper (content of ore) recoverable where 
indicated, by countries ! 2 

> ; (Short tons) 

Country 1963 1964 1965 1966 1967 P 

North America: 
Canada 3_____._.._--.-----.- 452 ,556 486 , 897 507 , 874 507 , 874 602 ,645 
Cuba...-_-. 2 ee r 7,190 6,434 NA NA 7,000 
Haiti-..__.-2 22 ee 6,486 5,544 4,365 3,064 2,590 
Mexico.__________._.__-___- 460,726 457,399 460,900 462,295 ¢ 62 ,000 

' Nicaragua____---.-.- 22-2 . 8,028 10,185 r 11,229 10, 763 10,291 
United States 3__._._..___._. 1,218,166 1,246,780 1,351,734 1,429,152 954 ,064 

South America: 
Argentina... -_2_- 2 ee 431 380 571 t 353 NA 

_ Bolivia 6.2222 ee ee 3,308 r5,218 © 5,221 r 6,423 6,710 
Brazile. 2 ee 1,600 2,200 2,400 2,700 3,300 
Chile.__._________.-____._- 665 ,951 | 698 , 140 r 667 ,898 731,570 731,789 
Ecuador__..___...-_----._-- 314 188 142 246 NA 
Peru_._____._-_...._.__---.  3198,486 3 194,497 3198 , 786 194,441 199 , 668 

Europe: 
Albania ¢__.______2 ee 2,500 2,800 r 4,400 ‘4,400 NA 
Austria 3_____- 2,078 1,725 1,678 2,043 2,101 
Bulgaria ______..._...__-_____ 23 ,369 22 , 487 32 ,959 ¢ 34,200 e 34,200 
Finland. _____.2 222 37 ,368 35,605 32 , 849 29,090 31,783 ‘ 
France 6____-_ ee 302 294 312 478 660 
Germany: 

. Fast ¢__._...-----_____. 22,000 22,000 22,000 22,000 . NA 
West... 2 Le 2,515 “1,759 © 1,184 r1,386 1,295 

Treland_______-_-_-_--._--__-- 2) eu eee ~~ Lee eee eee r 1,433 3,858 
Italy___.... 22 r1,125 t 837 r 783 r 1,269 1,955 
Norway ‘*_......-_--_-_-_---- 15,724 16,505 16,278 16,331 15,654 
Poland ¢__._.__...-._.-__-_-- 14,600 16 ,000 16,600 17,700 19,100 

. Portugal 7____._.. 22 3,627 4,812 4,799 T4,117 © §,700 
| Spain’. ee 7,534 t 10,882 °9,674 8,285 9,053 
Sweden._____._____-_-_-_.. 18,400 17,846 117,402 « +16,100 © 16,000 
U.S.S.R. ¢ 8.22 ee __-_- = * 660,000 _* 715,000 r 770,000 ™ 825,000 880,000 
Yugoslavia. __.____-.______-- 68 ,447 69 ,648 68,951 ~ 68 , 588 ¢ 71,650 

Africa: 
Algeria__....__._____._____. 1,142 1,204 1,130 ©1,110 ©1,190 
Angola___._______---_---._- 71 eee eee eee eee won nnn eee --e een ee 
Congo (Brazzaville)._._.____. 320 wee ne eee ee anne eee eee eee 
Congo (Kinshasa) 9________-_- 299 ,097 304,943 318 , 132 347 , 960 353 ,314 
Moroceo_________-____-_-_-- 1,991 1,927 1,998 2,956 2,784 
Rhodesia, Southern________-- 18 ,489 18 ,341 19,800 © 19,000 NA 
South Africa, Republic of____- 60, 792 65,579 66 ,640 137,414 9140 , 583 
South-West Africa, Territory 
of... ee 35,774 38 ,698 43 , 456 42 ,906 NA 

Uganda ®__.2 22 17,875 20,128 18 ,895 17,745 15,902 
Zambia_______-. 2-2 648 ,239 697 ,047 766 ,924 687 ,226 729 , 995 

Asia: 
Burma @______._-- 2 190 140 150 ™110 150 
China, mainland ¢_____.____- 99 ,000 99 ,000 99 ,000 99,000 88 ,000 
Cyprus (exports)__.._..._.-- 29,001 18,513 21,235 27,775 49 ,980 
India_____._-_-___. _-_ ____- 11,034 11,553 11,153 11,354 9,480 
Israel_____ 22 8,509 © 8,800 © 8,900 9,370 NA 
Japan. - ~~~ ~~ 22-2 --- 118 ,186 117 ,037 118 ,021 ¥ 123,105 129 , 692 

orea: 
North ¢___.___ 2-2. 9,000 11,000 r 11,000 13 ,000 13 ,000 
South ¢__.-- 678 937 r 1,260 11,274 1,500 

Philippines_____._..._____-- 70 ,202 66 , 643 69,159 r 81,304 92 ,333 
Taiwan__________.__-____- 1,785 1,916 1,704 2,197 2,472 
Turkey...-..______________- 32 ,187 38 ,030 37 , 038 40,124 34,158 

Oceania: Australia__..___________ 126,523 r 117,200 r101,235 122 ,372 98 ,188 

Total © __________.____.. ™5,087,916 *°5,290,698 +*'5,527,819 *5,788,603 5,435 , 787 

¢ Estimate. P Preliminary. r Revised. NA Not available. 
1 Czechoslovakia, Hungary, Iran, Kenya, and Malaya also produce copper, but production data are not 

available. 
2 Compiled from data available June 1968. 
3 Recoverable. 
4 Revised to avoid duplication of data. 
+ COMIBOL production plus exports by small and medium mines. 
6 Includes copper content of auriferous ores. 
7 Includes copper content of cupriferous pyrites. 
8 Output from U.S.S.R. in Asia included with U.S.S.R. in Europe. 
9 Smelter production. 
10 Total is of listed figures only, no undisclosed data included.
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Table 43.—World smelier production of copper, by ccuntries ! 

(Short tons) 

Country 1963 1964 1965 1966 1967 > 

North America: 
Canada._.__-___--.-------- 380 , 075 407 , 942 434,133 © 433 ,921 500,020 
Mexico___.__..___.-.-.------- 259,150 255,383 259,534 60 , 889 60,000 
United States 3._......-----. 1,296,700 1,338 , 433 1,434,050 *'1,466,436 862,340 

South America: 
Brazil 4.._.....-.---------- 2,205 3,307 NA NA NA 
Chile. __-._____..--------.-- 614 ,390 ' 647,139 t 633 ,573 r 688 , 497 695,234 
Peru_____------------------ 173 , 615 167,625 174,851 166 , 533 172, T44 

Europe: 5 oe . 
Albania__...-.------------- 2,249 2,429 r e 4,400 r e 4,600 NA 
Austria (electrolytic) 4 6&._____ 14,385 — 16,140 — 17,864 18, 767 19,180 
Bulgaria___..._.__..-..-.--- 22 , 622 23 ,261 27,831 28 , 660 <30 , 000 
Finland (electrolytic) 7__.. ~~~ 41,664 36,571 33 , 645 35,177 37,697 
Germany: . 

Hast ¢_...._-.---------- 22,000 22,000 22,000 22 ,000 NA 
West 4___._------------ 333 , 799. 370 , 728 393,946 | .413,773. 421 , 558 

Norway 7_____-.-.--..------- 19,734 ~ 119,301 r 22,140 rT 21,960 | 21,938 
Poland (electrolytic) ._...-.-- T 32,665 T 40,394 tT 41,226 r 43,924 tA6 O17 
Spain (blister).__.._-------- 25,919 23 ,595 r 34,197 20,693 33,390 
Sweden (electrolytic)?....---~- 50,112 tT 50,323 r §5,383 ™ 56,438 < 53,000 
U.S.S.R. ¢-__---_-----------  * 660,000 r 715,000 " 770,000 r 825,000 880 , 000 
Yugoslavia.....-.-_-------- 55,974 © 57,007 62 , 742 .* 78,640 ¢30,500 

Africa: 
Angola_____..._...--------- W2 Lee ~-------- --------- --------- 
Congo (Kinshasa) __.__..---- 299 ,097 304 , 943 318 , 132 347 , 960 353,314 
Rhodesia, Southern_-_-_-_.----- 16,187 . 16,798 e 18,900 ¢ 18,900 NA 
South Africa, Republic of____. 60 , 085 60 ,090 60 ,022 126,799 140,583 
South-West Africa, Territory / . 
of... eee eee 22 , 904 31,428 32,745 86,412 NA 

Uganda______.----.-------- 17,875 = 20,128 18 ,895 17,745 15,902 
Zambia____..___._.._----_-_. 1 685,868 708,616 . 754,966 t 421,738 669 , 244 

Asia: 
China, mainland ¢__________- 110 , 000 110,000 110 ,000 110,000 99 000 
India________._____-___-_-- 10,574 10,422 10,318 10,404 9 450 
Japan (electrolytic)_.__._-.-- 325 , 403 376 , 658 403 ,095 446 ,267 518 , 1382 
Korea: 

North (electrolytic) °. ~~ - 11,000 11,000 13 ,000 13,000 13 , 000 
South_________-----__-- 2,622 3,097 ~F2,973 4,268 4,076 

- Taiwan..__._-------------- 1, 633 ™ 2,080 r2,412 r 2,658 3,308 
. Turkey__--- 22-2. eee 27 , 826 28 , 639 28,991 29 ,340 . 27,988 

Oceania: Australia___.____.__-__-- 99,111 - 90,259 82 , 224 r 101,345 81 , 633 

Total 8.____.______..._.-. '5,.447,055 °'5,770,7386 °6,078,188 *6,072,744 5,849, 748 

¢ Estimate. P Preliminary. r Revised. NA Not available. . 
1 Complied from data available June 1968. 
2 Revised to avoid duplication of data. 
Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 

exclusive of scrap, was as follows: 1963, 1,258,126; 1964, 1,301,115; 1965, 1,402,806; 1966, 1,429,863; and 1967, 
841,343. 

4 Includes secondary copper. oi, ; 
5 Belgium reports a large output of refined copper which is believed to be produced principally from crude 

copper from Congo (Kinshasa); it is not shown here, as that would duplicate output reported under latter 
country. 

6 May include some scrap in raw materials; excludes fire refined copper. 
7 Includes scrap. ; . 
8 Totals are of listed figures only, no undisclosed data included.
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Table 44.—Canada: Copper production (all sources) by Provinces ! 

(Short tons) | 

Province 1966 1967 P 
a * * “ LE LS SS sate 

. 

British Columbia_-____._._..-.2- 22-8. 52,880 81,921 Manitoba___-____._.---.___-- ee 31,315 29,459 New Brunswick_____________.._._-__________._._..__...... 7,089 5,608 Newfoundland________-_____.__--___.______1_._ 19 ,394 19,689 Northwest Territories....___._..______.._..___._._.._._.............. 748 226. Nova Scotia_____._._.222 115 40. Ontario. .___._- 2-2-2 202 , 976 269,855 Quebec____.- 171,998 - 159,088 Saskatchewan____.______._..___._.-_______________.._........ 19,561 22,738 Yukon Territories_____-_____._...22 1... ~ eee 3,675 

Total. -~--- ~~~. 2-2-2 2-22 eee eeeeeeeee-------- 506,076 ~—=—«592, 299 
. 

P Preliminary. — . 1 Blister copper plus recoverable copper in matte and concentrate exported. . 
Source: Dominion Bureau of Statistics, Department of Trade and Commerce, Government of Canada. Preliminary Report on Mineral Production, 1967. . . 

a Table 45.—Chile: Exports of copper, by principal types | oe 

(Short tons) 

1966 1967 

Destination Refined : Refined | 

OO Electro- Fire Blister Total Electro- Fire Blister Total 
lytic refined lytic refined an 

Argentina___.______._______ 2,875 -----. -..-..° 2,875 8,928 ___--.  _____e 3 ,928 Austria____..--_-_-___- 902 __.__-_ _____. 902 1,144) _----. 2...) (1,141 Brazil...._.-2 2-2 1,560 127) ______ 1,687 8,181 _.-.-2  __L__e 8,131 Denmark-.-___._____________. 2,048 _.---- LLL. 2,043 1,867 ___... ___LLL 1,867 Finland. __.____.._________. 1,802 ___.-.  LL__e 1,802 2,878 __-_-. ______ 2,873 France____..-----..-.-..... 26,114 18,719 111 44,944 40,146 9,348 ______ 49,489 Germany, West_._--._.-..._ 98,904 12,180 10,444 121,528 106,736 10,422 12,111 129,269 Italy__..--.--2-_---_..-__.. 44,881 22,869 836 68,536 52,383 17,148 1,504 71,085 Japan_____---_-_--_-_-_...-. 19,191 1,226 _____._ 20,417 20,052 5,589 _____. 25,641 Netherlands.______..-_-.----2 0 -eeeeee eee Leen 2,296 -._.-_ __._.. ‘2,296 Norway. _--_-. 2 2,488 -__.- 2 LLLL_e 2,438 3,248 2, LL. Le 3,243 Spain_____-- ee 3,282 __-.--  _____. 3,282 6,425 _.-_--. ____L. 6,425 Sweden.-_.-.-..----------_ 18,215 4,404 5,860 28,479 18,823 5,208 9,967 33,998 Switzerland._.______________ 8,129 1,916 ______ 5,045 2,999 1,809 ______ 4,808 United Kingdom______-__... 57,943 17,243 33,022 108,208 66,344 17,415 37,029 120,788 United States___.___..._.... 112,445 ___... _____. 112,445 104,901 3,360 ______ 108,261 Other______-- 22-22 28 Loe. LLL. 28 

Total___..___...--.-. 895,674 78,684 50,278 524,631 442,316 70,294 60,611 573,221 
A er 

Table 46.—Peru: Copper production 

(Short tons) 
eee 

. Year Blister Refined Other Total 
eee 

1963___.__ ee. 130,398 40,689 24,522 195,609 1964_____-_-. 125,935 41,679 26, 883 194,497 1965__--___-.- ee 130 , 250 44,600 23 , 936 198 , 786 1966_______.-__ 2 124,674 41,859 27,908 194,441 1967______-. 22 134,152 38 , 592 26,924 199 , 668 
SSeS 

Source: Bureau of Mines. Mineral Trade Notes.
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Table 47.—United Kingdom: Exports and reexports, by countries 

(Short tons) 
er eee 

Destination 1966° 1967 Destination 1966 © 1967 

eee 

Germany, West__--__-------- 10,892 17,052 Pakistan__.__..______._._._. 1,040 662 
China, mainland______._..... 6,485 11,977 Sweden____....__-_-__..___-_ 1,852 549 
Netherlands_____.--_-------. 8, 249 9,084 Brazil_..._._..._._______.__. 619 382 
United States_..._.....---.-. 8,045 8,348 Denmark____________________ 270 137 
Poland______..--.----------- 3,628 5,244 Norway_____-___-___-_-__ __- 797 122 
Spain___-___.________ ile 533 83,064 Japan_______________________ 926 34 
India_______. 22 ee 671 2,479 Australia._______..__.__.__.._ 1,146 8 
Italy__..-...-.-.------------_- »=—-:1, 789 2,107 Canada_______________-______ 224 - ee -e 
Belgium._.____......-.--._.. 2,825 1,728 United Arab Republic_________. 134 ae 
Czechoslovakia_.___._.______- 465 1,289 Other countries______________ 934 T72 
France____._---------------. 7,418 1,060 OO 
Argentina____.._._.____..._.. 2,475 755 Total____._._.-__._._... 60,862 66, 853 

TS A LL SC ACCS TOA SC SS SPP SU SSS SS Ss pe Sesh SSSR 

* Revised. 
Source: British Bureau of Nonferrous Metal Statistics. 

Table 48.—United Kingdom: Imports of copper, by countries 

(Short tons) 

. . 

1966° 1967 

Country Blister: Electro- Fire Blister Electro- Fire 
lytic refined lytic refined 

Zambia___-__..---...-..---------- 16,906 221,203 uuu ee 1 542 190 ,308 een ee 
Chile__..---_..-------____._...._. 30,700 43 ,646 22,018 34,100 59 , 469 20,897 
Canada________ eee Le 89 ,029 wee uee ~oon ee 97,159 pone ee 
‘United States__...._-.-- 22-2 - eee Lee 40,808 7,318 ~oeeee 30,305 506 
Sweden.____._.2- 2 eee Le 15,045 ween ae 15,776 woe eee 
Germany, West____________________ ______ 20 , 068 84 ~ooeee 10,196 ~oauee 
South Africa, Republic of............ 2,954 1,075 6,471 146 199 7,801 
Belgium______.- eee LLL 10,722 ~au--e _ouuee 6,756 eeeeee 
Netherlands_____._.___..._.____._. _____-_ 19 , 648 28 eae ene 6,003 ~onnee 
Congo (Kinshasa)._.._..--__------. 0 LLL ee 2,266 _____-_ -ooeee 4,817 ae 
U.S.S.R.. eee eee 9,856 wane ee ou ee 4,205 wen eee 
Spain. ____-___-.------ eee Lee 1,218 week panne 3,912 ween ee 
Australia_..2.2 22-2 eee Lee 5,273 pee ee wanton 2,547 woe eee 
Norway. ...__---_-__----_-----_---_ 0 eee 1,430 ae ee 1,039 peek 
Peru______._.--___.__.-.-.-.-----. 1,181 303 wou eee noun ee 28 ~a---- 
Other countries____________________ 103 4,054 58 ~oe nee 1,075 57 

Total_....._._.._....___.__. 41,794 485 , 644 35,972 34,788 433 , 794 29,261 

t Revised. 
1 Includes fire refinable anodes. 

Source: British Bureau of Nonferrous Metal Statistics.





Diatomit 

By Benjamin Petkof* oe | 

~Domestic diatomite production remained and value. The United States continued to 
strong in 1967, but showed a decline of maintain its position as the major world 
slightly over 2 percent in both quantity producer of this commodity. 

DOMESTIC PRODUCTION | 

For the first time since 1960 diatomite prepare diatomite for use as a pozzolan in 
production declined slightly. All produc- concrete construction. Material for the 
tion to meet domestic demand came from plant will be obtained from a diatomaceous 
the Western United States, with California shale and diatomaceous volcanic tuff de- 
as the major producing State. Nevada, posit in Long Valley north of Hallelujah 
Washington, Arizona, and Oregon contri- Junction in eastern Lassen County.? 
buted smaller quantities. Twelve companies During 1967 the Johns-Manville Corp. 
with 14 plants produced diatomite during began enlarging its diatomite processing 
the year. facilities at Lompoc, Calif. When com- 

Lassenite Industries, in Lassen County, pleted in 1969, production capacty will | 
Calif., completed a plant to process and have been increased by 25 percent.* | 

Table 1.—Diatomite sold or used by producers in the United States, 3-year totals 1 

1951-53 1954-56 1957-59 1960-62 1963-65 

Domestic production (sales)......--short tons... 908,448 1,105,279 1,349,340 1,446,625 1,740,838 
Average value per ton._._-.....-._.____...-.. $29.97 $39.21 $45.73 $50.08 $50.40 

1 Annual figures are company confidential. - 

| CONSUMPTION AND USES , 
The consumption and use pattern for 9 percent. Consumption for miscellaneous 

diatomite changed only slightly from that purposes such as absorbents, insecticides, . 
of 1966. Almost one half of the material lightweight aggregates, paints, pozzolans, 

sold or used by producers was used for and soil conditioner declined slightly. 
industrial or water supply filtration and 
the quantity used for this purpose in- = ———————— 
creased 2 percent. The quantity used for 1 Commodity specialist, Division of Mineral 
i i i Studies. insulation declined 10 percent although the 2Mineral Information Service. Diatomite, 

percentage of total consumption for this California Division of Mines and Geology, v. 21, 
purpose declined slightly. The quantity of 9. 2, February 1968, p. 25. 
material used for industrial fillers declined 1967, ohn om anville Corp. Annual Rey for 

Table 2.——Domestic consumption of diatomite, by principal use, in percent of 
total consumption 

Use 1963 1964 1965 1966 1967 

Filtration.......--.---.-..----.---------------- 47 47 44 46 48 
Fillers_.-_.---...-----..--.----.--------------- 23 24 20 20 18 
Insulation ___.....----------------------------- 5 4 6 5 4 
Miscellaneous... ._......-...-----------~--.------ 25 25 380 29 30 

487 |
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PRICES os 

The weighted average value of diatomite | Table 3.—Average annual value per ton 
showed small variation from last year. of diatomate, by uses | 

Value per ton of material used for filtra- Wee i966 1967 
tion, insulation and abrasives declined 

slightly, whereas that used for industrial Filtration... ..--------------- $63.48 $61.15 
: nsulation_______...__..---.--- 5 . 9 4.31 fillers and miscellaneous uses showed small Abrasives... eeneec 22 :188272 181.78 

advances. Fillers__.....-.-._...____-----. 51.70. 53.18 
Miscellaneous__.--.-.---------- 34.99 | 37.93 

| Weighted average_........ 52.44 52.54 : 

FOREIGN TRADE | - 

Domestically produced diatomite con- Table 4.—U.S. exports of diatomite 
tinued to be exported throughout the (Thousand short tons and thousand dollars) 
world. TO 

Imports of this commodity were almost _ Year Quantity ” Value 
negligible. Canada and ‘Mexico supplied 1965......................... }14. $9,782 

the 154 tons of material that were im- 1966____________.__________-_ 144. 11,500 
ported. } 1967__-22 222 LLLILLLTLIIITlD 1481824 

| WORLD REVIEW OB 

: The United States led world production. Iceland.—By the end of the year the 
Other major free world producers were new diatomite mine and mill being devel- 

France, Italy, West Germany, and Den- oped by Johns-Manville Corp. in associa- 
mark. ‘tion with the Government of Iceland 

Canada.—Pacific Diatomite, Ltd., com- neared completion. The output of the Lake 

pleted a pipeline to carry a slurry of pul- Myvatin deposit will supply diatomite 
, verized diatomite from its deposit West of — products to the European market. | 

the Frazer River near Quesnel, British 
Columbia, to its processing plant at Barlow 
Station on the Pacific Great Eastern Rail- 

it i ie - 4 Minerals Processing. Diatomite Slurry Pipe- 
way where it is ground, dried, and pre-  |..in'British Columbia. V. 8, No. 6, June 1967, 
pared for shipment. p. 28.
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Table 5.—World production of diatomite, by countries | 2 

(Short tons) 

Country 19638 1964 1965 1966 1967 > 

North America: 
Canada__..----..-----.------ 798 1,143 82 § 7] ~------ 
Costa Rica_...--------------- e2,000 e 4,000 3,307 © 3,300 NA 
Mexico____.-.---------------- 979 2,260 987 9,327 NA 
Nicaragua.___...------------- €1,760 ___ Leelee ele eee eee ee NA 
United States..--..-----.-..-- 3 580,278 3 §80 ,278 3 580,278 $700,000 7686,000 

South America: 
Argentina._-.----.----------- 6,256 8,567 6,774 ¥ 8,267 NA 
Brazil_.._..-.----------.----- e3,500 e 3,500 e 3,500 e 3,500 NA 
Columbia _-...-.--------------- 2,425 255 220) Ff Liu. NA 
Peru___.-.------------------- 2,733 2,858 °2,724 31,742 NA 

Europe: 
 Austria__.._.----------------- 4,339 4,224 4,447 4,138 4,200 
Denmark: 

Diatomite ¢__.__......---- 22 ,000 20 , 400 13 , 800 r 11,000 11 ,000 
Moler ¢ 4__._._.-.-------- 212,000 210,750 235,000 225,000 220 ,000 

Finland__._..-.---.---------- 2,585 2,392 1,047 r1,323 ¢€1,100 
France §_____.---___..-.-.---- 146 ,304 146,699 ¥ 166,046 ® 154,323 NA 
Germany, West (marketable) >___ 47,289 52,737 58,005 t 57,331 e 65,000 
Teeland__.__--.-._------ enn) ee nee ee eee eee ee eee eee eee en eee ee eee ¢ 3,300 
Italy_.___-..----------------- 65, 509 76,445 er 66,000 er 66,000 © 72,000 
Portugal 5_....--.------------ 2,067 2,007 2,896 3,756 e 4,400 
Spain 5______._._.-...-------- 11,229 e 12,500 ¥13,131 e 12,600 NA 
Sweden (marketable) 6__...____- 400 239 r 439 tr 440 e 330 
U.S.S.R.e__..---------- ee 340,000 F 350,000 r 360,000 r 385,000 395 ,000 
United Kingdom._...____.-.--- 15,946 15,363 r 16,888 e 15,400 NA 

oA _ Yugoslavia_.-_---.-.--------- e 11,600 e 11,600 e 11,600 e 11,600 NA 
rica: 
Algeria____.._....-.-------.-- 19 , 454 22,163 18 ,092 e 18,100 © 18,100 
Kenya____.....-.-.-.--.----- 3,677. 3,368 2,445 r1,953 NA 
Mozambique_________.--_.----  ----------- 0 ----- eee eee eee t 36 e 30 
Rhodesia, Southern §___.._--.-- 301 347 e 530 e 530: NA 
South Africa, Republic of.__._-_- 220 546 1,076 r 240 e 688 
United Arab Republic.........-.- 916 744,080 780,375 r7%70,111 _NA 

Asia: Korea, South............---- 1,916 41,031 638 tr 282 2,467 
Oceania: 

Australia_____._____-_.-------- 5,749 9,780 r 7,793 7,967 NA 
New Zealand____.-..-..------ 1,796 1,881 1,937 r5,219 NA 

Total 8__..____.__-_-------. 1,515,976 11,681,413 11,660,057 *'1,778,555 NA 
i Et 

e Estimate. P Preliminary. ¥ Revised. NA Not available. 
1 Diatomaceous earth is produced in Bulgaria, Hungary, Japan and Rumania but data on output are not 

available. 
2 Compiled mostly from data available April 1968. 
3 Average annual production, 1963-65. 
4 Data represents estimates of moler earth used as a raw material in making refractory bricks plus moler 

earth exported in bulk form. 
5 Includes tripoli. 
e Includes calcined. 
7 Includes refractory clay. . 
8 Total is of listed figures only; no undisclosed data included.
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_ Feldspar, Nepheline Syenite, 

n it and Aplite 

By J. Robert Wells * 

| 
| FELDSPAR | 

Domestic production of crude feldspar duced crude feldspar in 1967, provided 

in 1967, although less in quantity than in 43 percent and 15 percent, respectively of 
1966, established a third consecutive re- the total supply, and were followed in 

| cord high in yearly total value. Strong order by Connecticut, South Dakota, and 
domestic demand counteracted the in- Georgia, whose combined contribution 

fluence of large-volume imports of dinner- amounted to an additional 31 percent: 
ware, especially from the Orient, to bring Flotation concentrate made up about 95 
the tonnage of feldspar consumed by U. S. percent of the North Carolina production 
potteries to an annual figure exceeded in and 61 percent of total domestic output, 

. only two earlier years. There was a sharp with hand-picked feldspar somewhat out- 
decline in the usage of feldspar for weighing, in the remaining 39 percent, 
enamels, but the notable vigor of the con- the quantity contained in feldspar-silica 
tainer-glass industry, sustained by the mixtures. 
conspicuous popularity of disposable soft- Ground Feldspar.—In 1967, feldspar 
drink bottles, pushed the domestic use of | was ground in 19 mills situated in 10 
glass-grade feldspar to a new high. Feld- States. North Carolina, California, Gon- 
spar-formulated glass is especially favorable necticut, Georgia, and South Dakota, in 

for making automated-machine bottles, that order, were the leaders in production 
for which production figures are im- of ground feldspar and, together, supplied 
pressive. Beverage “no deposit-no Te- 89 percent of the total quantity sold by 
turn’s” were less than 2 million gross in . : nem . 

1960, about 8 million gross in 1965, over U.S. merchant mills in 1967. Ne w 
> 3 

15 million gross in 1966, and almost 25 Hampshire, for the second consecuave 
million gross in 1967. year, reported no production of ground 

feldspar. 
DOMESTIC PRODUCTION 

Crude Feldspar.—North Carolina and . as a . | 

California, leading the 12 States that pro- Stugeemoty specialist, Division of Mineral 

491
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Table 1.—Salient feldspar statistics == 

| 1968 1964 1965 1966 1967 

United States: , . . 
Crude: 

Sold or used by producers._......-long tons_. 548,954 587,194 624,598 655,452 615,397 
Value_.__..__._.__._______...thousands.. $5,524 $5,389 $6,263 $7,020 $7,086 

Average value per long ton________.__. $10.06 $9.18 $10.03 $10.71 $11.51 
Imports for consumption__________long tons_-_ 68 10 16 ____-Le 280 

Value___.____________.______thousands___ $2 $1 $2 _______ $8 
Average value per long ton__.___._____ $28.29 $84.00 $95.00 ____._. $28.04 

. G Consumption, apparent !______.___long tons.. 549,022 587,204 624,614 655,452 615,677 
round: 

Sold by merchant mills____.__._____short tons._ 598,706 646,974 664,138 703,587 663,220 
Value____.___..___.__._____thousands__ $7,353 $7,644 $7,757 $8,944 $8,843 

Average value per short ton______.___. $12.28 $11.82 $11.68 $12.71 $13.33 
Imports for consumption__________long tons_: 3,006 3,170 3,439 3,243 2,783 

Value_______._____-________thousands_- $81 ' $85 $92 - $86 $72 
Average value per long ton___________- $26.88 $26.95 $26.87 $26.52 $26.00 

World: Production_________..__.._thousand long tons_-_ 1,687 1,831 1,922 - 1,984 °1,598 

1 Measured by quantity sold or used by producers plus imports. _ 

Table 2.—Crude feldspar sold or used by producers in the United States 

| Derivation of feldspar 1! 

Hand-cobbed Flotation - Feldspar-silica Total 
Year , concentrate . mixtures 2 | 

| . Value ‘Value Value Value | 
: . Long tons (thou- Long tons (thou- Long tons (thou- Longtons  (thou- 

sands) ' sands) _.-  gands) '  gands)- 

1963___......._ 938,488 $643 364,676 $3 , 885 90,790 $996 548,954 $5,524 
1964_._____.___ 88,046 804 380 , 787 3,367 118,361 . 1,218 587,194 5,389 
1965___._._.._. 126,811 1,072 369 ,585 3,974 128 ,202 1,217 624,598 6, 263 
1966_________. ™ 116,936 “F997 407 , 450 r 4,803 131,066 111,220 *655,452 r 7,020 
1967__.._.._.. 108,609 945 378,149 4,840 128 ,639 1,301 615,397 7,086 

r Revised. - | 
1 Partly estimated. 
2 Feldspar content. os 

Table 3.—Ground feldspar sold by mer- | 
chant mills 1! in the United States 

Domestic feldspar 

Mills Short Value 
tons (thou- 

sands) 

1963______...___.__ 22 598 , 706 $7,353 
1964_________.__.__ 20 646 ,974 7,644 
1965______._______. 20 664,138 7,757 
1966___.___________ 19 703 ,587 8,944 
1967__._.___.._..___ 19 663,220 8,843 

1 Excludes potters and others who grind for con- 
sumption in their own plants.



Table 4.—Ground feldspar sold by merchant mills in the United States, by derivation ! and uses ke 
tt . 

(Short tons) o 
” —_——— Fd 

y Glass Pottery Enamel Other Total Glass Pottery Enamel Other Total 5 
ear — . 

Hand-cobbed . | | Flotation concentrate | 2 

1968_____..._.-.--._----_--- eee eee ee. = 6, 868 58, 497 WwW 39 ,128 104,488 240, 783 Ww WwW 151,777 392,560 a 
1964__....---_---- eee W 51,703 W 45,952 97 ,655 255 , 907 W W 168 , 548 419 455 H 
1965_._._.--..---------..--- eee W 32,535 W 75,055 107 , 590 256,000 WwW WwW 162,014 418,014 rd 
1966__..._--.----------.------ +e WwW 54,678 WwW 61,090 115,768 *281,595 WwW W 208,819 485,414 Z 
1967___...-..- eee WwW 38 , 539 WwW. 61,473 100,012 282 , 861 W ag.------ 178, 754 461,615 I 

—_———— wt? 
| Feldspar-silica mixtures 2 - Grand total 3 = 

19638_.__._---_---------------------------.-. 65,541 W ___- eee 36,117 101, 658 313,187 195,510 24,068 65,941 598 , 706 a 
1964___-_.-- eee eee WwW W Lee eee 129,864 129 , 864 349,715 189 , 853 21,925 85,481 646 , 974 | 
1965____----------_-_.--_----- +e WwW W Leelee 138 ,534 138 , 5384 368 , 120 174,537 42 ,268 79,213 664,138 & 
1966______--.-----__ eee W. W Leelee 102,405 102,405 .'378,464 207,209 36,151 r 81,763 703 , 587 > 
1967__...-.-.------ eee eee WwW WL 101,593 101, 593 379 , 660 208 , 626 15,304 59 , 630 663 , 220 2 

eee 0 

W Withheld to avoid disclosing individual company confidential data; included with “Other”, > 
1 Partly estimated. 4 
2 Feldspar content. a 
3 “‘Other’’ include soaps, abrasives, and other ceramic and miscllaneous uses. _ a 

ves 
©
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CONSUMPTION AND USES Ground Feldspar.—Of the total quan- 
Crude Feldspar.—Little or no feldspar tity of ground feldspar sold by U.S. mer- 

is used in the form of the unground mine Chant mills in 1967, consumption by the 
product, so there is practically no true glass, pottery, and enamel industries ac- 
end use of crude feldspar. Some manu- counted for 57 percent, 31 percent, and 
facturers, however, continued their 2 percent, respectively. It is worthy of 
practice of buying small quantities of the note that the corresponding figure for 
unprocessed material for grinding to enamel manufacturing in 1966 was 5 per- 
preferred specifications in their own mills. cent. 

Table 5.—Ground feldspar shipped from merchant mills in the United States 

| (Short tons) 

A 

Destination — 1963 1964 1965 1966 1967 
| meee 

California_________..._._._______________. 78,164 120 ,804 111,174 109,126 100 , 235 
Tilinois____..-- ee 49 ,822 73,967 66,160 63 , 038 59 , 837 
Indiana_-________-_--_.-- 2-22 22 __.s-_ =. 20, 688 20 ,998 WwW WwW Ww 

Kentucky ---------------------------+-++- u ean Ww 3,775 7,082 15,4383 
aryiand_-_~__.-_ , W 

Massachusetts. - ------------.----.-------- 4,231 4,407 4,787 3,980 3589 
ississippi_...--.____._2 22 eee eee eee eee ee , 845 

New Jersey_.________..____.__.__...___--. 62,3386 58,089 57,096 71,057 WwW 
New York___.____-____----_2 2-2 eee. = 28,681 22,117 26 , 037 WwW WwW 
Ohio._____-.-- 22 --_ «:122,242 80,119 87,873 70,294 72,701 
Pennsylvania___________.___._-._-.--_.-.. 40,567 37, 805 30 , 281 30 , 628 26,188 
Tennessee______________. ee. Donn cases 33,851 36 002 32,998 
Texas____-__-__-- ee 26,18 , 269 
West Virginia_...___..._--_._.___......... 18,714 26 ,638 WwW Ww WwW 
Other destinations 1_____________._._.____. 166,675 202 ,030 243 ,104 286,227 321,175 

Total____-_-----__--__-__-._--_-_.__.. 598,706 646 ,974 664,138 703 , 587 663 ,220 
SSS 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other destinations.” 
1 Includes Arkansas 1963-65, 1967; Colorado 1963-65, 1967; Connecticut 1963-65 ; Georgia 1963-65; Idaho 

1965; Kansas 1966; Kentucky 1963-64; Louisiana 1966-67; Michigan 1966-67; Minnesota 1966-67; Mississippi 
1966; Missouri 1966-67; New Hampshire 1966; Oklahoma 1963-64, 1967: Rhode Island 1963 -64, 1967; Ten- 
nessee 1963-64; South Carolina 1963-65; Vermont 1963-65; Virginia 1966; Washington 1964, 1967; Wisconsin : 1963-67; shipments that cannot be separated by States; and shipments indicated by symbol W. Also includes 
exports to Africa 1965-67 ; Canada 1967; Mexico, Panama, Philippines 1963-64, 1966-67; Venezuela 1963; 
and small quantities to other countries. 

PRICES Cornwall stone. Data supplied to the 
Bureau of Mines by the Department of 

B Average vee i val 067 ‘e P orted oo re Commerce listed exports in the composite Nee ee alle ghee ae eategry of feldspar, lect,” nepheling . . . and nepheline syenite that were 12 per- 
1966. d Essential unchanged prices were cent less in quantity than in 1966. Canada, 
eel dspar prices list od a the Materials Mexico, and Venezuela jrere me principal 

. recipients of the exported material. 
Cost Index of the January 1968 issue of P P 
Ceramic Industry Magazine were as fol- . . lows, per ton: Glass-grade, $9 to $13; Table 6.—U.S. imports for consumption of 
140-mesh, $18.50 to $22.50; and 200- enaspar 
mesh, $18.50 to $23.50. The average for §©£9<—<—--——-Y—Y__ 
the first category was substantially below __Grude _Ground 
the corresponding January 1967 quota- Year Long Value Long Value 
tion, but there were advances, although tons cen) tons Grew 
not as marked, in the other two classifica- 

tion averages. 1965......... 16 $2 8,489 $92 
1966_______..  __. LLL. 3,243 86 

FOREIGN TRADE 1967_________ 280 8 2,783 72 

U.S. imports of feldspar for consumption 1 All from Canada, except 1 long ton ($1,460) 
. ' from Republic of South Africa in 1965, 280 long tons 
th 1967 were the lowest nde 1961 ; anc ($7,850) from Mexico, and 22 long tons ($767) from there were no imports of crude or groun Sweden in 1967.
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WORLD REVIEW buted to the assurance of adequate feld- 

Canada.—The recently completed feld-  ‘P4* supplies far into the future by using 

spar processing installation of the Golding- 2 combination of ore-dressing and chem- 

Keene Company at Cape Feldspar Quebec, ical techniques to demonstrate _ the 

drawing on 16 million tons of proved feasibility of producing commercially ac- 

reserves, is said to have sufficient conveyor ceptable feldspar and quartz concentrates 

capacity to load its output of electrostatic- from selected granites. Applied to red 

process, low-iron feldspar directly into granite from southeastern Missouri, the 

seagoing vessels at the rate of 600 tons process achieved 80-percent recovery of 

per hour. feldspar in the flotation concentrate. The 

. ; ; Bureau also initiated research to delineate 

Finland.—It is estimated that about the flotative action of various groups of 

100,000 tons of feldspar, mostly for export, dyes and surface-active organic compounds 

will be produced annually in a plant when they are used as additives or replace- 

recently placed in operation at Kemio. ment for other reagents in the condition- 

Japan.— Japanese industrialists at least ing and flotation of a number of non- 

partly averted the accusations of unfair metallic minerals including feldspar. 

competitiin that were provoked by the High-quality potash feldspar is desirable 

rising volume of their exports of tile and for some purposes, notably for making the 

ceramic wares to the United States. glass for color television picture tubes, and 

Recognizing the dangers of the situation Bureau engineers made encouraging pro- 

and to compensate somewhat for their gress in developing flotation procedures 

advantageous labor-cost differential, ce- for the physical separation of potash and 

ramics manufacturers resolved: upon a soda feldspars occurring together in 

voluntary cutback of exports. Much of the ‘natural mineral mixtures. : 

feldspar thus displaced from export manu- The Bureau of Mines continued an in- 

facturing will be absorbed in the making vestigation of the potentialities of high- 

of container glass and porcelain enameled temperature roll forming of composite 

major appliances for domestic buyers. materials, exemplified by varying formula- 

N A Alotati i tions of  feldspar-alumina ceramics 

Lillesand is expected to yield 7 5000 bone laminated between thin sheets of titanium 

: ? metal, as a step in the manufacture of 

per year of exportable feldspar con- equipment for space exploration and 

centrate. Present total annual production atomic energy applications. A report was 

in Norway is about 85,000 tons. issued covering some aspects of this re- 

Pakistan.—Feldspar was one of the search.® 

minerals of which large and _ potentially Choice of a new grinding medium, 1- 

valuable deposits were found during recent snch-diameter cylinders of high-density 

exploration by the Geological Survey of alumina in place of the flint pebbles pre- 

Pakistan. viously used in the mills of a leading 
: : 4 

Yugoslavia—Deposits of high-quality fel¢spar supplier, resulted in “a Detter 

feldspar described as especially promising produc ‘ in greater quantities at tower 

were discovered in Serbia, one of the six costs. 

federated republics of Yugoslavia. Plans > Joy. A. S, R. Manser, K. Lloyd, and D. 

were announced for the construction of a Watson. Flotation of Silicates: Adsorption of 

grinding plant nearby to process 20,000 Jens on, Fellenar (Beitin” ana ‘Mel, Cuan 
tons per year of the newly discovered don), v. 75, No. 712, March 1966, pp. C8l—C36- 

mineral. | Smith, R. W. Activation of Beryl and Feld- 
spars by Fluorides in Cationic Collector Sys- 

tems: Discussion. Trans. Soc. Min. Eng. {fon 

TECHNOLOGY domhiiin, D.” By and WR ew. ‘Smith, Hallimond 

‘Progresive depletion of many of the Tubs Hvwiiglion of Russie QShCta" se 
higher grade pegmatitic deposits neces- tems. Trans. Inst. Min. and Met. (London), v. 

sitates the increasing use of flotation pro- 1, No. 721, Decemper Pe ae ae H 

cesses for the extraction of feldspar from Sunset, and Hal J. Kelly, Hot Rolling of Oxide 

less favorable sources. Results of a number Glass Lompositions. BuMines Rept. of Inv. 6967, 

a investigations for the advancement of 4 Willis, “Thurman, and P. Cc. Coleta. Grind 

eldspar flotation technology were pub- ing Cylinders Increase Production at par 

lished.2 Bureau of Mines scientists contri- Gor? G6 De. opit and Quarry, v. 59, No. I,
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Table 7.—World production of feldspar, by countries ! 2 

. | (Long tons) 

Country 1968 1964 1965 1966 1967 P 

NOT SOTTO ene 

North America: 
Canada (shipments) -_---_------ 7,686 8,169 9,736 © 9,754 9,424 

- United States (sold or used) - - - -- 548,954 587,194 624, 598 r 655,452 615,397 

South America: . 
Argentina. -__...__------------ 12,599 9,127 t 20,962 r 19,192 NA 

Chile_..____---.-------------- ALT $14 r 517 1,174 NA 

Colombia__._._-.-.----.------- r 12,303 r 11,426 r 10,629 r 18,779 NA 

Peru_______------------------- 217 837 926 470 NA 

Uruguay. --__----------------- 282 883 1,227 r41,722 - NA 

Europe: 
Austria__._._-_---------------- 2,077 1,603 1,397 1,507 2,441 

Finland___.___-..------------- 112,677 114,665 — 11,685 r 25,901 e 35,000 

France 3_______..--..---------- 170, 764 193 ,260 217,649 e 200 ,000 NA 

Germany, West__-_------------ 273 ,665 299 ,990 313,281 285,797 293,195 

Italy__.._..-.----------------- 100 , 487 109 , 852 90 , 803 r 135,941 145 ,133 

Norway-___.------------------- r 76,105 r 70,023 t 62,986 r 86,748 e 85,000 

Poland____._____-------------- r 26,278 e 26,300 e 26,300 er 28,000 NA 

Portugal..._.._._.-_._-------- .__ 396 10,994 8,165 r1,603 NA 

Spain__.._-.------------------ ° 12,477. 16,466 r 25,166 NA NA 

Sweden___-.....-------------- 44,920 50,959 tr 46,205 r 36,613 e 40,000 

U.S.S.R.¢_._.------------------ r 205,000 r 215,000 t 225,000 r 235,000 235,000 

Yugoslavia___._.--1----------- 29,418 33 ,260 55,052 r 40,914 e 42,000 

Africa: . 
Angola.___._-.---------------- 796 498 ______ elle Lee eee +--+ ---- 

Eritrea_.__._____._-.-_.--------- e 490\ e9,800 _____-_---- r 1,526 NA 

Ethiopia_.________------------ ----------J 
Kenya___.__-_---------------- ---------- 0 ----------2 0 --- "55 ---- 161 NA 

Malagasy Republic_-_._-_------ (4) 1 (4) ee 

Mozambigue__..._.___..--------  ----------  ----------- AQ LLL Lee eee ----- 

‘Rhodesia, Southern___-_-.------  ---------- -----+------ —  &F 170 NA. NA 

South Africa, Republic of-------- 41,372 35,525 41,636 33 ,996 e 25,000 

South-West Africa, Territory of_- 2,197 1,893 2,281 1,178 NA 

United Arab Republie__.._-_---.  ---------- 4,653 e 4,000 3,444 NA 

Asia: 
Ceylon_.__..-.--------------- 109 r4 - 605 412 252 

Hong Kong_-.-__.-_------------ 1,680 1,556 1,119 1,348 1,135 

India_______..-.-------------- r 21,829 23,997 t 26,348 ~ 25,593 NA 

Japan 5_________-_-.---------- 53 , 339 61,445 — 57,245 t 60,845 52 , 667 

Korea, South. ._.____---------- 11,392 13, 468 15,595 15,053 16,551 

Pakistan.__..._____-_---------.__ 1,220 48 eee ene NA 
Philippines______-------------- 6,564 7,924 12,095 8,479 NA 

Oceania: Australia______._-_--_------ 8,842 9,012 r 8,726 r 7,260 NA 

Total 6__________-_---------- t 1,686,547 r1,830,641 11,922,153 +*1,933,857 1,598,195 

a —— 

P Preliminary. r Revised. e Estimate. NA Not available. | 

1 Feldspar is produced in Brazil, China, Czechoslovakia, and Rumania, but data are not available. 

2 Compiled mostly from data available April 1968. 
3 Includes pegmatite. 
4 Less 4% unit. 
5 In addition, the following quantitites of aplite and other feldspathic rock were produced; 1963, 211,814 

tons; 1964, 258,510 tons; 1965, 281,759 tons; 1966, ' 295,294 tons; 1967, 322,361 tons. 
6 Total is of listed figures only; no undisclosed data included. 

Improvement of a product and a Through technological advances and with 

simultaneous solution to a troublesome no attendant loss of strength, the unit 

disposal problem were achieved in North weight of most glass containers has been 

Carolina when it was found that feldspar- reduced since 1930 by as much as one- 

bearing mill wastes could be used to third, and further weight reduction is 

advantage in raw material batches for the _ foreseen. Decorating machines can now 

making of brick instead of being dis- apply as many as three ceramic colors at 

charged as hitherto into overburdened a time to glass bottles at the rate of 125 

mountain streams.” units per minute, and a process was 

Benefits continued to flow from active devised to color bottles economically even 

. research by a number of academic and in small batches. Three years of research 

commercial organizations, in diverse led to the limited-scale start of com- 

phases of glass manufacturing, the in- 5 Thomas, David W. Feldspathic Materials 

dustry that provides an outlet for more Lower Firing Temperatures. Brick & Clay 
. Record, v. 149, No. 2, August 1966, pp. 46-49, 

than half the domestic supply of feldspar. 59,
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mercial production of tires that are ex- 2-year program of research was initiated 
pected to be superior in strength and to assemble data on the _ rheological 

durability because they are fortified, in characteristics of porcelain enamel slips. 
place of the customary rayon or nylon, This work, sponsored by 10 leading pro- 
with heat-dissipating cords of fiber glass. ducers and users of porcelain enamel frits, 
In an assessment of the suitability of glass is expected to lead to development of 

| for the construction of deeply submerged precise control tests and superior formula- 
| life support structures, hollow spheres of tions for use by the enamel industry.® 

- that material, even though purposely Two journal articles dealt with newly 
scored beforehand with severe and exten- developed one-coat enamels which, when 
sive scratches, survived undamaged the applied to specially prepared steel panels, 
application of pressures equivalent to yielded products that were cheaper and 
those encountered in the great depths of | bétter than those made by the older two- 
the sea. The conclusion was that scratches, coat processes even though fired at ad-. 
although causing failure under tension, do vantageously lower temperatures.” A per- 
not materially detract from the ability manent display, donated by the Porcelain 
of glass to withstand compression. Enamel Institute to the Smithsonian In- 

Feldspar-based porcelain enamels, even stitution for the Washington, D. C., 
though known and in use since the days Museum of History and ‘Technology, 
of ancient Egypt, are still being actively illustrates the origins, evolution, and 

, studied and continually improved with techniques of the enamel-on-metals in- 
respect to economy and performance. A _ dustry. 

NEPHELINE SYENITE 

| Nepheline syenite is a rock product Canadian glass-grade nepheline syenite | 
consisting essentially of the alkali was quoted in 1966 at $10 per short ton 
aluminum-silicate minerals, nepheline and in bulk, f.o.b. plant. The prices mentioned 
feldspar, that is used in the production of | in Canadian Chemical Processing, October 
glass and ceramics. In 1967, the U.S. 1966, for carload lots of bagged material 
demand for glass- and ceramics-grade were $11.50 to $28.50 per short ton. 
nepheline syenite was met entirely by | Ceramic Industry Magazine, January 1968, 
imports from Canada, 1 percent more in quoted 1967 U.S. prices at $19.50 per 
quantity than during 1966, the previous ton, high, and $7.50 per ton, low, pre- 
record year, and 8 percent more in total sumably for imported Canadian material. 
value. In 1966, the last year for which 

tee Figures have appeared, Canada Pro” Table 8.—U.S. imports for consumption of 
uced about 366,000 tons of this material ° : 

eaye nepheline syenite 
valued at more than $4 million. Exports 
to the United States during that year Crude Ground 
amounted to about 66 percent of the Year Long Value Long Value 
tonnage produced and to about 68 percent tons (thou- tons thou- 

of the total value. According to a pre- sands) sands) 
liminary estimate, the Canadian output of 1965...... 111 $2 216,860 $2,442 
nepheline syenite in 1967 was approxi- 1966...... 205 3 253,230 2,871 

mately 406,000 tons. 1967..----  --- ----- 256 , 837 3,104 

APLITE 

Aplite is a rock product which contains Chemical Corp., from operations in Nelson 

a high proportion of plagioclase feldspar County, Va., and M & T Chemical Inc., 

and is used principally in the manufacture =—HHH+¥ 

of amber glass. Total 1967 production ,¢,American Ceramis, Society Bulletin. Pores 
was slightly less, in terms of both tons and No. 11, Nov. 7, 1966, p. 1034. 

dollars, than that of 1966, but specific qAllen, Alfred C" Lest than 9p Refect 
production figures are withheld to avoid August 1966, pp. 46-48. . 

disclosure of individual company con- ork JOh” Design Hing. v. 68, No. 6, June 
fidential data. International Minerals & 1966, pp. 96-98.
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Hanover County, Va., were the only $7.30 per ton, high, and $5 per ton, low, 
domestic producers of glass-grade aplite in both somewhat under the corresponding 
1967. Aplite prices published in Ceramic quotations of January 1967. 
Industry Magazine, January 1968, were



_ By John L. Morning’ a 

Ferroalloy consumption decreased in the value of exports reached the highest 
1967, owing primarily to the decrease in level on record, the United States re- 
steel production. In 1966 and 1967 the mained a net importer of ferroalloys in 
major technological trend was toward 1967. : 
larger furnace size, improved material Detailed information concerning the 
handling, and new techniques in solidify- more important ferroalloys may be found 
ing molten alloys. Foreign trade in ferro- in the commodity chapters for individual 
alloys dropped sharply in 1967.after show- alloying elements. | 
ing increases each year since 1962. While oO 

Table 1.—Government inventory of ferroalloys (stockpile grade), December 31, 1967 
wo : ; Boe, (Short tons) a ae ; 

| | | National CCC and 
Alloy (strategic) supplemental Total 

. stockpile stockpile 

Ferrochromium: . — 
_ High-carbon_____._-__._------.-- +e) —126,181 273,477 399 , 658 

' Low-earbon._._..._..-- eee -------- =127, T38 191,155 318 , 893 
Ferrochromium-silicon___._...__...2._--_--- eee --_--. 25,644 32,716 58 ,360 
Ferrocolumbium (contained columbium)...__._..___._____-___-- 461 waa neueeee 461 
Ferromanganese: 

High-carbon___._-...-.----_--- ee ee eee eee. «©6142, 789 1,033 ,314 1,176,053 
Medium-carbon__.____._..-.- eee ieee... =—29, 700 ween nee ee 29,700 

Ferromolybdenum (contained molybdenum) ._______._..__--.--- 349 eee e eee ee 349 
Ferrotungsten (contained tungsten).____..._...-_-.-_---.---.-. ~° T5l wane eee 751 
Ferrovanadium (contained vanadium) -__..._........_...---.---- 1,200 ween ene 1,200. 

| DOMESTIC PRODUCTION | 

In 1967, 29 producers reported produc-. in both electric and blast furnaces, blast 
tion of about 2.7 million tons of ferro- furnaces produced a greater tonnage. 
alloys, a slight decrease compared with Minor ferroalloys were produced by 
that of 1966. Although production re-  aluminothermic methods. | 
mained at about the same. level, ship- Ferroalloy production by Union Car- | 
ments of ferroalloys decreased almost 10 bide Corp. was curtailed by strikes at 
percent, reflecting the decrease in steel four of its six electric furnace plants in 
production. — 1966 and early 1967. The plants at 

Ferroalloys were produced in 17 States. Ashtabula and Marietta, Ohio, and 
Ohio and Pennsylvania accounted formore Portland, Oreg., were struck late in 
than half of the total tonnage. Produc- August and the Alloy, W. Va., plant was 
tion was also reported from. Alabama, closed early in July. Labor problems were 
Florida, Idaho, Iowa, Kentucky, Montana, resolved by February 1967 with new 2- 
New York, New Jersey, Oregon, South to 3-year contracts. Plants were operated 

Carolina, Tennessee, Texas, Virginia, by supervisory personnel during the con- 
Washington, and West Virginia. tract negotiation period. Despite the labor 

Most of the ferroalloys were produced troubles, Union Carbide reported that 
° . customers were supplied at normal rates. 
in electric furnaces. Although ferroman- 9 2—_———__ a . 

. oe 1 Commodity specialist, Division of Mineral 
ganese and silvery pig iron were produced studies. 

499
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As part of a 3-year modernization pro- Airco Alloys Division in 1967; the name 
gram, Union Carbide Corp. placed in. was later changed to Airco Alloys. and 
operation a new, rotating hearth electric Carbide Division. A new furnace planned 
furnace at its Alloy, W. Va., plant. The for the firm’s Charleston, S. C., plant 

| annual capacity was estimated at 26,400 was scheduled for completion in 1968. 
tons of ferrochromium-silicon, but the Interlake Steel Corp. added to its ferro- 
capacity will vary with product mix and alloy production capacity with the installa- 
grade. | tion of a sixth furnace in 1966 and a 

A new 34,000-kilovolt-ampere rotating seventh in 1967. a 
hearth furnace at the Ohio Ferro Alloys Kawecki Chemical Co. started up a 
Corp. plant at P owhatan Point, Ohio, plant at Wenatchee, Wash., that was said | was placed on stream on 1966, bringing to be the world’s largest aluminum-base, 
fo four the number o urnaces tor the master alloy facility. The concern planned production of silicon metal and _high- to produce its recular line of gra; refi 
silicon alloys. At the Philo, Ohio, plant, ‘° P Sitar tine of grain-renn- 
a 60,000-kilovolt-ampere rotating hearth 1g alloys, as well.as new alloy addition 
furnace was under construction. © agents such as manganese-aluminum, 

Pittsburgh Metallurgical Co., a division chromium-aluminum, and _ silicon-alumi- 
of Air Reduction Co., Inc., became the num. 

Table 2.—Ferroalloys produced and shipped from furnaces in the United States | 
, | 

1966 1967 

Production Shipments Production Shipments 

Alloy’ | | Alloy | | 
ele- ele- . 

Gross ment Gross Value Gross ment Gross __—_—- Value 
Alloy weight con- weight (thou- weight con- weight (thou- 

(short tained (short sands) (short tained (short sands) 
tons) (aver- _— tons) tons) (aver- tons) 

age age a 
per- per- 
cent) cent) . 

” ~ 

Ferromanganese: 1 oo . Blast furnace__._.. 651,987 78.7 651,678 $89,285 . 667,655 78.0 609,182 $82,408 Electric furnace 2.__ * 295,223 «78.2 334,040 56,569 273,272 78.4 261,599 45,954 

Total___..._..__ ° 947,210 = 78.5 985,718 145 ,854 © 940,927 78.2 870,781 128,862 Silicomanganese.__.___. 253,134 65.9 281,925 41,120 245,798 65.9 239,726 38,196 Ferrosilicon_.__._-..... 575,689 52,2 547,567 93,318 673,535 56.6 603,415 102,010 Silvery iron_.._._._.... 255,064 14.6 246,240 19,154 | 219,868 15.1 210,342 16,489 

Chromium alloys: — 7 - Ferrochromium 3..__ 309,786 * 67.3 309,110 86,033 323,431 67.6 299,333 81,978 
Other chromium 

alloys 4_...______ 134,039 * 39.0 106,686 22,332 122,706 42.5 92,890 23,010 

Total_._._-_____ 443,825 58.8 415,796 108,365 446,137 60.7 392,223 104,988 Ferrotitanium___._______ 5,526 28.4 4,854 3,838 3,116 25.2 3,704 2,417 Ferrophosphorus-_ ______ 181,583 24.4 125 ,053 6,360 123,510 24.5 106 , 987 6,091 Ferrocolumbium and 
ferrotantalum 
columbium_._______-_ 3,341 54.8 3,229 8,353 1,792 54.7 1,720 6,678 Other 5___-- ee 98,461 37.7 87,584 77,188 94,822 36.0 78,824 59,407 

SSS 
ne 

Grand total___._."2,718,783 57.5 2,697,966 503,550 2,749,505 59.5 2,507,722 464,588 
eee 

t Revised. 
1 Includes briquets. 
2 Includes fused-salt electrolytic. 
3 Includes low- and high-carbon ferrochromium and chromium briquets. 
4 Includes ferrochrome silicon, exothermic chromium additives, and other chromium alloys. 
‘Includes Alsifer, ferroboron, ferronickel, ferromolybdenum, ferrotungsten, ferrovanadium, siminal spie- geleisen, zirconium-ferrosilicon, ferrosilicon-zirconium, and other miscellaneous ferroalloys.



FERROALLOYS 501 

Table 3.—Producers of ferroalloys in the United States in 1967 

UIST 

- Producer Plant location ' Product 1! Type of furnace 
RR 

Agrico Chemical Co..._..---- Pierce, Fla_......----. FeP---------------------- Electric. 

Air Reduction Co., Ine., Calvert City, Ky--_--) 
Aireo Alloys Division. ? _{3FeCr, FeMn, FeSi, SiMn, Do 

- Do_.______.-__--.------ Charleston, 8.C__._-- FeCrSi. . ° 

Do_____--_------------- Niagara Falls, N.Y --- 
Bethlehem Steel Co__.._------ Bethlehem, Pa------- FeMn.__.____-...___----.--- Blast. 

Calumet & Hecla Inc__------- Selma, Ala-..._.----- FeSi---.----..------------ Electric. 

Chromium Mining and Woodstock, Tenn..... FeMn, SiMn, FeSi, FeCr, Do. 

Smelting Co. FeCrSi. 
Climax Molybdenum Co_.-.-- Langeloth, Pa-....... FeMo--------------------- Aluminothermic. 

FMC Corp, Mineral Products Pocatello, Idaho__.... FeP._..------------------ Electric. 

Division. . 
Foote Mineral Co 4....__.-.--. Cambridge, Ohio- ---- FeB, FeCb, FeTi, FeV, Do. 

a other 5. 

Do. ............-------. Graham, W.Va_...... FeCr, FeCrSi, FeMn, FeSi, Do. 

SiMn, other 5. 
Do_._..__..._....-.------- Vanecoram, Ohio...._.. FeCr, FeCrSi, FeMn, FeSi, Do. 

. FeV, SiMn, FeChb, other 5. 

Do_______-------------- Keokuk, Idaho-__.-.. FeSi, silvery iron-~.--------- Do. 

Do_._...._.__..--------. Wenatchee, Wash.... FeSi__-----.--.----------- Do. 

The Hanna Furnace Corp...-- Buffalo, N.Y_..._._.... Silvery jron..._____.--..--. Blast. 

Hooker Chemical Corp_.....-. Columbia, Tenn...-.. FeP-.-.-_--..------------- Electric. 

Interlake Steel Corp____..---. Beverly, Ohio._-_....  FeCr, FeSi, SiMn-_----.----- Do. 

Jackson Iron & Steel Co_-..... Jackson, Ohio_..._.... Silvery iron___------------- Blast. 

Kawecki Chemical Co_--.--.-- Easton, Pa-.-------- FeCb_.------------------- Aluminothermic. 

E J Lavino & Co___..-------- Lynchburg, Va------- FeMn...._._-.._..-------_ Blast. 

Do_____..___.-_-------- Sheridan, Pa_._..---- do____..-_-.------------ Do. 

Manganese Chemicals Corp_--_ Kingwood, W.Va_.... FeMn-_-------------------- Electric. 

Mobil Chemical Co. Industrial Charleston,S.C._---. FeP..----.---------------- Do. 

Chemicals Division. 
Do_____._........-.---- Mt. Pleasant, Tenn-_-_ do______---------------- Do. 

Do_____._.._.---------- Nichols, Fla__...---- do______-_----.------.-- Do. 

Molybdenum Corporation of Washington, Pa___... FeMo_....---------------- Electric and 

America. aluminothermic. 

Monsanto Co.__..........-.. Columbia, Tenn...... FeP_..------------------- Electric. 

Do______.__...._.------ Soda Springs, Idaho-- do____------------------ Do. 

National Lead Co._........-. Niagara Falls, N.Y... FeCbTi, FeTi, other °_.._~- Do. 

The New Jersey Zinc Co..___.. Palmerton, Pa._.-.-. Spln_-_.----.--.-.--.------ Do. 

Ohio Ferro-Alloy Corp_--.---- Brilliant, Ohio._...._. FeCr, FeSi, Si, FeCrSi_ _-__-- _ Do. 

Do.......___........... Philo, Ohio.__....... FeB, FeMn, FeSi, SiMn, Si-_- Do. 

Do.______._........---. Powhatan, Ohio..__-.. FeSi, Si-...--------------- Do. 

Do_________------------ Tacoma, Wash...-... FeCr, FeSi__.__.__-_--.---- Do. 

Reading Alloys.....__-------- Robesonia, Pa_------ Feb, ated FeV, NiCb, Aluminothermic. 
eMo. 

Shieldalloy Corp_....-.--.--- Newfield, N.J_-...... FeV, FeTi, FeB, FeMo, Do. . 
. FeCb, FeCbTa, other °. 

Stauffer Chemical Co..._...-. Mt Pleasant, Tenn-_. FeP..-.------------------ Electric. 

Do_____._..---_-------- Silver Bow, Mont---. do______.--------------- Do. 

Do____..__.._..--------- Tarpon Springs, Fla. - do..._.-.__-------------- Do. 

Tennessee Valley Authority_... Muscle Shoals, Ala... FeP.--- _----------------- Do. 

Tenn-Tex Alloy Chemical Houston, Tex._...._.. FeMn, SiMn-_-.---.--------- Do. 

orp. 
Union Carbide Corp, Mining Alloy, W.Va...------]? 

& Metals Division. | 
Do___.___...._.-------. Ashtabula, Ohio------ | FeB, FeCr, FeCrSi, FeCb, Do. 

Do.___.........-.------ Marietta, Ohio___....{ FeSi, FeMn, FeTi, FeW, 

Do_______._._........-. Niagara Falls, N.Y_..| FeV, SiMn, other 5. 
Do____..-.-------------- Portland, Oreg---._--- 
Do___._..__._._...--.-. Roekwood, Tenn-_---- 
Do_______-.------------ Sheffield, Ala__---_--] 

United States Steel Corp_..... Birmingham, Ala_..._. FeMn--__.---------------- Blast. 

Do__.......-.---------. Duquesne, Pa___-_.--- do_____.__--------------- Do. 

Do_____-_-.------------ Clairton, Pa_-.------ do____._---------------- Do. 

Woodward Iron Co.______._.. Woodward, Ala__.... FeSi____------------------ Electric. 

nS 

1FeB, ferroboron; FeCbTi, ferrocarbontitanium; FeCr, ferrochromium; FeCrSi, ferrochromium-silicon; 

FeCb, ferrocolumbium; FeCbTa, ferrocolumbium-tantalum; FeMn, ferromanganese; FeMo, ferromolybdenum; 

FeNi, ferronickel; FeP, ferrophosphorus; FeSi, ferrosilicon; FeTi, ferrotitanium; FeW, ferrotungsten; FeV, 

ferrovanadium; NiCb, nickel columbium; Si, silicon metal; SiMn, silicomanganese; Spln, spiegeleisen. 

2 Formerly Pittsburgh Metallurgical Co. 
3 Not designated by plant. 
4 Formerly Keokuk Electro-Metals Co. and Vanadium Corporation of America. 

' 5 Includes Alsifer, simanal, zirconium alloys, ferrosilicon boron, aluminum silicon alloys, and miscellaneous 

erroalloys.
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CONSUMPTION. | a 

Consumption of ferroalloys as additives of reporting of chromium content by 
' and contained alloying elements decreased respondents. . | 

significantly compared with the 1966 Approximately 70 percent of the total 
figures, owing primarily to the 5-percent ferroalloy demand was consumed by the 
decrease in total steel production. A __ steel industry, and 15 percent by foundries. 
change in the format of consumption data The remainder was consumed in a wide 
placed ferrochromium (including other range of uses including that unspecified 

: ferrochromium alloys and chromium by respondents. | 
metal) in the additive table owing to lack | 

Table 4.—Consumption by end uses of ferroalloys as additives in the United States in 1967 

- (Short tons) 
C
e
 

. Stainless Other Carbon Tool Grayand Other 
Alloy steels alloy steels steels malleable uses 2 Total 

steels ! iron 
. castings . . 

Ferromanganese 3?________________ 10,249 172,966 710,908 3,722 26,962 185 ,810 1,060,617 Silicomanganese___________.______ 9,791 24,800 105,468 865 1,921 17,060 159, 905 Silicon alloys 4... 2222-2 ______. 18,159 84,213 145,925 4,624 309,324 143,718 705, 963 Ferrotitanium__.____________.____ 414 590 1,629 | 3 16 521 3,173 Ferrophosphorus____.____________ 18 2,271 9,506 __.___ 730 21,030 33 , 555 Ferroboron_____.__..____________ 6 48 212) ______ 8 40 314 Ferrochromium é____________..___ 247,880 63,928 9,059 5,780 5,474 36,148 367 , 669 

Total. _-_-__-_.-.--_2_.___ 285,967 348 ,816 982,707. 14,944 344,485 354,327 2,331,196 

1 Includes steel mill rolls. 
2 Includes unspecified. 
3 Includes spiegeleisen, manganese metal, and briquets. Co . 
4 Includes silicon metal and silvery iron. : 5 Includes other chromium ferroalloys and chromium metal. 

Table 5.—Consumption by end uses of ferroalloys as alloying elements in the United States 
| in 1967 

(Short tons of contained elements) . 

OO Gray 
. and High 

Stainless Other Carbon High Other malle-- temp- Other 
steels alloy steels speed tool able era- uses? Total 

steel 1 steels steels? iron ture 
- eastings alloys 

eee 

Ferromolybdenum ‘__...__._..._ 941 174 154 441 180 1,800 383 1,044 5,167 Ferrotungsten__________________ (5) 6 231 -u--e 397 84 5 56 69 842 Ferrovanadium 7_______________ 35 2,117 823 421 236 33 47 1,268 4,975 Ferrocolumbium________..___..__ 200 699 246 3 1 _.___° 267 150 =1,566 Ferrotantalum-columbium______. 18 ; ne ----- wae eee ee 1 9 29 

Total__.__--_.__.......-. 1,194 3,822 1,223 1,262 451 1,388 754 2,535 12,579 
SEE 

1 Includes steel mill rolls. 
2 Includes hot-work and die-steels. 
3 Includes unspecified. ; 
4 Includes calcium molybdate and molybdenum silicide. 
5 Included with “other alloy steels.” 
6 Includes stainless steels, steel mill rolls, and other alloy steels. . ; 
7 Includes other vanadium-carbon-iron-ferroalloys, and quantitites used in other tool steels not specified, 

and high-speed.
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| STOCKS 
| Producer ferroalloy stocks increased increase in stocks of manganese ferro- 

substantially, owing to a decrease in steel alloys. | 
production. The largest increase was in In addition to producer and consumer 
the high-volume products, namely, man- stocks, large inventories of ferroalloys 
ganese, chromium, and silicon ferroalloys. | were stored in various Government stock- 
Consumer ferroalloy stocks increased 4 pile programs. 
percent, owing principally to a substantial 

Table 6.—Stocks of ferroalloys held by producers and consumers in the United States, 
December 31 

(Short tons) 

eee LS CS Sr tS? 

Producer Consumer 

Alloy 1966, 1967, 1966, 1967, 
gross gross gross gross 

weight weight weight weight meee Eee ee eS 
Manganese ferroalloys !1___-_._--_..--_---...-.-.-------- 128,982 215,427 154,321 177, 532 
Silicon alloys ?__-...-_.-.- 2 2-2-2 eee. 88 , 482 145,175 81,910 65, 805. 
Ferrochromium 3_____._._--.----..------_-.---------_ 40,496 123 , 754 37,375 37 ,154 
Ferrotitanium_._.______-.-__ eee 1,517 1,303 741 664 
Ferrophosphorus_~—_-_....-....--_----.--_-- 50,091 61,365 5,401 8, 707 
Ferroboron_____--_--------.------------_---_-- 154 201 75 51 

Total. _.--.------.--- eee. «©8304, 722 547 , 225 279 , 823 289,913 

| 1966, 1967, 1966, 1967, 
contained contained contained contained 
element element element element 

A CC 

Ferromolybdenum 4__.__-________.-_.________.._____ WwW WwW 1,491 5,137 
Ferrotungsten_.......-_--_---- 2. ee W WwW 242 1,259 
Ferrovanadium.......-_-_--_.- ee Ww 409 _ 1,693 1,190 
Ferrocolumbium.---._-...--._..-.-.---------_- ee. 280 260 400 341 
Ferrotantalum-columbium_.___.__.-...-._-_-.2-- = ____ WwW WwW 7 11 

Total__.____-------- eee eee ee 848 1,020 3,888 T, 938 
eee 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes ferromanganese, silicomanganese, spiegeleisen, manganese metal and briquets. 
2 Includes ferrosilicon, silvery iron, and miscellaneous silicon alloys. Consumers stocks also include silicon 

metal. 

3 Includes other chromium ferroalloys and chromium metal. 
4 Includes calcium molybdate and molybdenum silicide. 

PRICES 
Ferroalloy prices fluctuate according to During 1967, alloy producers made 

supply and demand, import price, tech- several alterations in size groupings of 
nologic change, and ore price. Quoted the various ferroalloys. By eliminating 
prices for the high-volume ferroalloys, premium prices: for certain sizes, those 
such as standard ferromanganese and low- alloys affected were sold at a reduced cost. 
and high-carbon  ferrochromium, _re- The quoted prices for low-carbon ferro- 
mained unchanged in 1966 and 1967. titanium (25 to 40 percent Ti) and ferro- 
However, chromium alloy producers tungsten remained unchanged during 
selectively increased the price of some 1966 and 1967, at $1.35 and $3 nominal 
products early in 1967. Likewise, there per pound, respectively. Ferromolybdenum 
was some price movement for particular was priced at $2.04 per pound in 1966 
manganese products in both years. and $2.11 per pound in 1967. 

| FOREIGN TRADE | 
Foreign trade in ferroalloys dropped tion in quantity of shipments. The largest 

sharply in 1967 after showing increases increase compared with those of 1966 
each year since 1962. However, the value showed in exports of ferrochromium, fer- 
of ferroalloy exports increased to the rosilicon, and ferroalloys, not elsewhere 
highest level on record despite a reduc- classified. Shipments of ferrochromium
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returned to normal as labor problems of — electric furnace producer and reduced 

the major producer were settled. Ferro- activity of government barter programs 

silicon shipments more than doubled accounted for the decline. The largest 

those of 1966, but were only 34 percent decreases occurred in high-carbon ferro- 

of those of the record year of 1961. chromium, high-carbon ferromanganese, 

Canada, Mexico, and West Germany were and ferronickel, while significant decreases 

the main recipients of ferroalloy ship- occurred for chromium metal and_low- 

ments. | carbon ferrochromium. Only low-carbon 

. Imports for consumption of ferroalloys, ferromanganese and molybdenum products 

in both quantity and value, decreased increased in value. The United States 

sharply compared with those of 1966. remained a net importer for most ferro- 

Settlement of labor problems of the major alloys in 1967. 

Table 7.—U.S. exports of ferroalloys 
errr rg Ee 

1965 1966 1967 

. Alloys. Oe 
Short Value _ Short Value Short ‘Value 
tons (thousands) tons (thousands) tons (thousands) 

a 

Ferrocerium and alloys._......------- 27 $221 $1 $209 71 ~—-«_- $808 
Ferrochromium—_—_______.-._-------- 12 ,002 3,021 7,647 1,870 13 , 453 3,479 

Ferromanganese________-_.-------.-- 3,273 727 545 228 1,861 ~ 760 

Ferromolybdenum.-._____....-------- 1,115 4,983 1,100 4,085 167 2,436 

Ferrophosphorus______._.-.--.------ 79,910 2,914 62 , 942 2,975 22,901 847 

Ferrosilicon._.._......-..-.-_-------- 4,585 1,755 5,812 2,004 11,774 3,228 

Ferrovanadium.__.________..._.----- 220 TAT 482 2,209 351 1,398 

Ferroalloys n.e.c_._..---------------- 8,444 3,173 7,301 2,381 7,976 5,757 

Total______--.--------------- 109,576 17,541 85 , 860 15,961 59,154 18 ,208 

a 

Table 8.—U.S. imports for consumption of ferroalloys and ferroalloy metals 

aN 

1966 1967 

Alloy Gross Content Value Gross Content Value 
weight (short (thou- weight (short (thou- 
(short tons) sands) (short tons) sands) 

. tons) . . tons) 7 

entre sep ep i tt EE 

Chromium metal___..__._----.-------------- 2,487 Q) $3,739 1,246 Q) $1,889 
Ferrocerium and other cerium alloys_.-------- qT Q) 65 (*) (1) (2) 

Ferrochrome and ferrochromium— 
Containing 3 percent or more carbon._----_ 23,883 15,850 3,836 8,513 5,646 1,350 

Containing less than 8 percent carbon-__----- 74,111 50,899 18,740 48,969 32,827 12,408 

Ferromanganese— , 
Containing not over 1 percent carbon-.--- -- 4,614 8,750 1,254 5,106 4,497 2,102 

Containing over 1 and less than 4 percent 
carbon...__........._.__.-__.---...---. 28,208 18,554 4,540 21,669 17,817 4,298 

Containing not less than 4 percent carbon__ 224,155 172,259 23,661 189,004 145,234 19,708 

Ferromolybdenum, molybdenum metal, com- 
pounds, alloys and scrap (molybdenum con- 
tent).__.._._._--------------------------- 347 188 1,394 1,175 690 2,485 

Ferronickel______._..--__-------------------- 11.898 Q) 4,519 2,600 Q) 1,110 

Ferrophosphorus-.-__----------------------- 130 () 9 ____._. JL e--e) Hee 

Ferrosilicon_..._........---_---------------- 30,405 18,183 4,610 30,333 15,337 4,456 

Ferrosilicon chromium____._-__._-------------- 2,252 (1) 824 ___.._-. w------) ------ 

Ferrosilicon manganese (manganese content) --_- 35,771 24,046 4,168 34,9386 23,416 4,106 

Ferrotitanium and ferrosilicon titanium - - - - - - - - 30 () 21 153 () 85 

Ferrotungsten and ferrosilicon tungsten _ - - - - --- 236 199 696 _____.. .------ ------ 

Ferrovanadium______________-_-------------- 10 (1) 40 8 Q) 37 

Ferrozireonium_____.....__------------------ 469 (1) 185 726 (1) 260 

Manganese metal__-___.--------------------- 2,020 () 837 2,337 (@) 919 

Tungsten alloys (unwrought) and scrap (tung- 
sten content)._______.-_------------------ 29 12 57 (2) (2) 2 

Tungsten metal (lump, grains, or powder) and 
tungsten carbide (tungsten content) - -------- (@) 26 170 Q@) 5 63 

Tungstic acid and other alloys of tungsten not 
specifically provided for (tungsten content) - - 161 100 354 31 22 260 

Ferroalloys, not elsewhere classified - -- .-------- 781 (1) 2,352 509 (4 1,143 
ne 

1 Not recorded. 
31 Less than 34 unit, .
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WORLD REVIEW — | | 

Australia—The Tasmanian Electro produces ferrochrome, ferromolybdenum, 
Metallurgical Co. Pty. Ltd. (Temco), a  ferrocolumbium, ferrotungsten, and _fer- 
subsidiary of Broken Hill Pty. Ltd., rovanadium. 
doubled its production capacity for high- ee . 
carbon ferromanganese to cope with new Greece.—The new ferronickel plant of 
supplies of manganese ore from Groote Société Miniére et Metallurgique de 
Eylandt; Northern Australia. In October Larymna Larco S. A. began operating in 

| 1966 a second rotating-hearth fumace, ‘‘Pril 1966. The quality of the initial 
rated at 16,000 kilovolt-amperes went on Product exceeded the expectation of the | 
stream at the plant in Bell Bay, Tasmania. Owners, Sté. Le Nickel and the Hellenic 
Production was boosted to 75,000 tons per Chemical Products & Fertilizer Co. An- 
year, and since domestic steel require. "Ual production capacity of ferronickel 
ments were 40,000 tons per year, Australia will be 4,000 tons 3 the annual value: of 

changed from a net importer of ferroalloys ferronickel exports is expected to be $12 
to a net exporter. million. | | 

Brazil.—_The Companhia de Ferro Ligas India.—In 1966, Mysore Iron and Steel 
da Bahia, a ferrochrome producer, became Works Ltd. switched one ferrosilicon 
associated with a new enterprise, Termo- furnace to the production of refined, low- 
Ligas Metalurgicas S. A. The new com- carbon ferromanganese. The company also 
pany was to undertake the production of | considered exporting ferrosilicon since pro- 
ferromolybdenum, ferrotungsten, ferro- duction capacity was greater than domestic 
vanadium, ferrocolumbium, ferrotitanium, consumption. A second ferrosilicon pro- 
and metallic chromium and manganese in ducer, Indian Metals and Ferro Alloys 
northeastern Brazil. Ltd., initiated operation of a new ferro- 

silicon plant in May 1967. 
-  Canada.—In June 1966, Union Carbide 
Canada Ltd. acquired a majority interest Japan.—To further the rationalization 
in two companies: Smelter Power Cor- of the ferroalloy industry, a committee, 
poration, which has a hydroelectric gene- composed of government officials, in- 
rating plant at Chicoutimi, Quebec, and dustry representatives, banking officials, 
Chicoutimi Silicon Ltd., which will sup- and interested trading companies, was 
ply ferrosilicon to worldwide markets. established to discuss ways to effectively 

Masterloy Products Ltd., a subsidiary restructure the industry through regroup- 
of Geo-Met Reactors Ltd., opened a new ings and mergers. Because of Government 
10 ton per day thermic plant in Ottawa disapproval, the  ferroalloy industry 

to produce ferrocolumbium, ferromolyb- decided not to continue with the “anti- : 
denum, ferrotungsten, ferrovanadium, and recession” cartel, formed in 1965 to regu- 
other alloys. late production and sales. Some 25 com- 

a . . panies were members of the cartel, 
Dominican Republic—Falconbridge which expired at the end of September 

Dominicana, a subsidiary of Falconbridge 1966. 
Nickel Mines, Ltd., Canada, continued 
to ship experimental quantities of ferro- Mexico.—Metalver, S.A., affiliated with 
nickel to its Canadian plant. The concern Tubosde Acero de Mexico, S. A., opened 
operated two pilot plants during the year a 24,000-ton-per-year ferroalloy plant to 
and planned to construct a full-scale plant produce ferrosilicon, ferromanganese, and 
by 1971. The planned production capacity other ferroalloys. 
was projected at 50,000 tons of nickel an- 

nually. Norway.—Aktieselskabet Hafstund Smel- 
teverket planned to install a new 30,000- 

France.—A merger of the French fer- kilovolt-ampere ferrosilicon furnace at its 
roalloy producers, Ugine, Kuhlmann, and plant near Sarpsborg. The new furnace 
Sté. Produits Azotes (SPA), agreed to in was expected to double the concern’s 
June 1966, will form the second largest capacity. 
chemical concern in France. Ugine is 
dominant in ferrochrome and refined fer- South Africa.—A new plant was under , 
romanganese production, SPA is a large construction for production of ferrotita- 
producer of ferrosilicon, and Kuhlmann nium, ferrocolumbium, ferromolybdenum,
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ferrovanadium, ferrotantalum, and nickel (Thermocor) will start production of 
magnesium. A new company, Thermo- these alloys in South Africa in early 
metallurgical Corporation, (Pty) Ltd. 1968. | | 

TECHNOLOGY | 
The major technological trend in the revolutionary casting technique that was 

ferroalloy industry during the past 2 expected to reduce by 10 percent alloy 
years has been toward larger furnace additive costs in steelmaking. Union Car- 
size, improved material handling, and bide Corp developed an alloy casting 
new techniques in solidifying molten al- process that consists of casting ferroalloys 
loys. | in successive layers of fixed thickness.” 

Furnaces rated at 25,000 to 60,000 Sizing is simplified because the layers of 
kilovolt-amperes were either placed on- solidified alloy separate easily. The denser 
stream or under construction. The larger, product that results reduces the genera- 
higher powered furnaces were expected tion of fines during shipment. | 

, to reduce unit costs for power, labor, and = —— ~~ ~____ | 
overhead. a 2¥Forgeng, William D. and John W. Farrell. 
Airco Alloys Division, Air Reduction ( assigned to Union Carbide Corp., New York). 

Co., Inc., announced, without details, a 3 308 380, Froce 6, er. Ferroalloys. U.S. Pat. 

&U, S, GOVERNMENT PRINTING OFFICE : 1968 345-055/81



FI r and Cryolit 

By William R. Barton’ 

FLUORSPAR 
Imports again supplied about 75 percent manufacture of hydrofluoric acid and as a 

of U.S. fluorspar needs. The three leading slag modifier in the steel industry. 
sources for imports were Mexico, Spain, No exploration contracts for fluorspar 
and Italy, with lesser quantities originating projects were executed by the Office of 
in Canada, Colombia, France, Japan, the Minerals Exploration during 1967. At year- 
United Kingdom, and the Republic of end, the Government stockpile contained 
South Africa. Record U.S. demand was 1,141,000 tons of acid grade, and 412,000 
paced by the requirements for use in the tons of metallurgical grade, fluorspar. 

_ Table 1.—Salient fluorspar statistics : 

'1963 1964 1965 1966 1967 
: A 

United States: 
Production: 

- Crude: 
Mine production_.__short tons_. 586,158 620 , 474 172,765 737,411 838, 631 
Material milled or washed 

short tons_. 586,400 624,745 825 , 867 796,418 914,616 
Beneficiated material recovered 

short tons_. 188 ,200 202 ,300 236 , 800 250, 200 284,300 
Finished (shipments)-_________do___- 199 ,948 217 ,137 240 , 932 253 , 068 295,643 

. Value_________..._thousands__ $9,001 . $9 , 723 $10 , 889 $10, 841 $13 ,164 
Exports_.___..__.___...___short tons_. 1,202 3,702 9,385 5,732 10,345 

Value___.___.____..___thousands_._ $157 $158 $315 $301 $517 
Imported for consumption_-_-_short tons_. 559 , 653 687 , 933 816 , 546 878 , 546 911,870 

Value_________________thousands_. $14,192 $16 , 882 $19 ,958 $21 , 968 $24,485 
Consumption__________.____short tons_. 736 ,350 831,561 930,127 1,065,124 1,091,158 
Stocks Dec. 31: 

Domestic mines: 
Crude_______..___._.._.do___- 299 ,197 299,109 274,011 207 , 338 126.716 
Finished_.__...___2__._.do___- 14,954 10,174 19,664 26,589 22 ,522 

Consumer plants____________do___. 181,934 203 ,014 235 ,657 254, 726 303 , 718 
World: Production___..._._..........do__.. 2,369,490 2,717,105 3,046,990 3,129,205 3,150,488 

eee 

DOMESTIC PRODUCTION which were not dependent on the recovery 
. wo of byproducts. 

The Illinois-Kentucky area, consisting of YP . . 
Hardin and Pope Counties, IIl., and Crit- There was increasing demand for con- tenden, Livingston, and Caldwell Counties, solidated fluorspar flotation concentrates 
Ky., continued as the traditional producer 1" the form of briquet or pellets. They 
of most domestic fluorspar in 1967. Mining Were made especially for use in_basic- 
in this area usually depended on the re- 0XYgen-furnaces by _the Ozark-Mahoning 
covery and sale of byproduct lead and zinc Mining Co. briquetting plant at Rosiclare, 
concentrates. About 60 percent of the ore Jl., and the pelletizing plant of Minerva 
value was in recovered fluorspar with the ©®-» Fluorspar Division, at Eldorado, Ill. 
remainder in lead and zinc sulfides. Rela~ he Mercier Brick Co., Detroit, Mich., tively small tonnages of ore and concen-  Pelletized imported acid-grade fluorspar. 
trates were shipped from mines in Arizona, 4 Commodity odit alist. Divisi tneral 
Colorado, Montana, Nevada, and Utah, Studie. vision of Minera 

507
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Table 2.—Shipments of finished fluorspar, by States . 

7 1966 aa 1967 

State Value Value 
Short | ——————___———_.- Short’ —9S§ ———__—______ 
tons Total Average tons Total Average 

per ton per ton 

Arizona. _._._...-2..------  -------) ------------  -------- 10,000 $280 ,000 $28.00 
Illinois_.__....-._2...--.-- 176,175 $8 ,001 , 803 $45 .42 210 ,207 9,858,743 46,90 
Kentucky_.....-..-..----- 28,725 1,360 , 870 47.38 32 ,952 1,686 ,064 51.17 
Other States 1...-.__...-.-- 48,168 1,478,132 30.69 42 ,484 1,338 ,934 . 31.52 

Total.._.__........-. 253,068 10,841,000 42.84 295 , 643 13,164,000 44.53 

1 Includes Colorado, Montana, New Mexico (1967 only), Nevada, and Utah to avoid disclosing individual 
company confidential data. - a 

‘New operations in the Illinois-Kentucky Ky. Mines that closed down in 1 967 in- 
district included the Clement fluorspar cluded the open-pit operation of Marion 
mine of Calvert City Chemical Co., at Chemical Co. at Marion, Ky.; the Nancy 
Carrsville, Ky., and the Ozark-Mahoning Hanks mine of Kentucky Fluorspar Co. 
Mining Co.’s Barnett Shaft and the new near Salem, Kentucky; and the mining 
500-foot shaft at the Minerva Co.’s Gaskins operations of Alcoa at Rosiclare, [Il. 
mine; both in Pope County, Ill. Henry Minerva Co. “robbed” the pillars and then 
Van Sickle and Associates reopened the abandoned its depleted Crystal mine, near 
Pygmy mine at Mexico, Crittenden County, Cave-in-Rock, III. 

| Table 3.—Fluorspar shipped from mines in the United States, by grades and industries 

| | 1966 1967 

Quantity Value Quantity © | Value 
Grade and industry § ———_—__—___—--».§. ———_______——_—§s§ ——— 

Short Percent Average Short Percent Average 
tons of Total per tons of Total per 

total ton total ton 

Ground and Sotation a . 
concentrates: 

Hydrofluoric acid___. 112,967 52.9 $5,406,403 $47.86 135,622 54.5 $6,684,414 $49.29 
Glass..._-._..._.-. 29,748 18.9 1,801,418 48.75 31,797 12.8 1,471,936 46.29 
Ceramic and enamel_ 5,918 2.8 247,407 41.80 4,924 2.0 282,255 47.17 
‘Nonferrous-_—____--- 5,048 2.4 224,925 44.60 3,831 1.5 178,472 46.59 
Ferrous______.--_-- 52,294 24.5 2,286,545 43.72 68,879 27.6 3,139,607 45.58 
Miscellaneous !_____- 7,410 3.5 318,512 42.98 3,995 1.6 184,159 46.10 

Total.__________. 218,380 100.0 9,785,000 45.86 249,048 100.0 11,891,000 47.75 

Fluxing gravel and Te , 

foundry lumps: . 
Nonferrous__.___..- 5 LLuee 205 41.00 17) ____- 8383 49.00 
Ferrous..----.-.-.. 28,826 72.6 896,379 31.10 38,093 81.8 1,182,902 29.74 
Miscellaneous..__.-. 10,857 27.4 159,011 14.65 8,485 18.2 139,163 16.40 

Total....._.-_--_ 39,688 100.0 1,056,000 27.00 46,595 100.0 1,278,000 27.32 

1 Includes exports.
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Table 4.—Fluorspar (domestic and foreign) consumed and in stock in the ' 
United States, by grades and industries 

(Short tons) 

en 
1966 1967 

Grade and industry Stocks at Stocks at 
. Consumption consumer Consumption consumer 

plants plants 
Dec. 31 Dec. 31 

eee 

Acid grade: 
Hydrofluoric acid__-______-2__-__ eee 572 , 727 60 , 6382 588 ,275 108 , 722 
Glass... 2-22 eee eee 6,692 760 7,067 796 
Enamel_____ eee 279 48 211 31 
Welding rod coatings._._____________..______- 3,173 275 8,512 181 
Special Jux_____._ ee eee 
Ferroalloys..__...-.---__2--_e-_ eee 1,875 938 2,163 | 801 
Primary aluminum..________-___._____________ 

Total___2 ee 584,746 62 ,653 601 ,228 110,531 

Ceramic grade: i 7 
Glass... eee 22,647 2,537 20 ,979 2,580 
Enamel__.___- eee 5,895 731 4,842 554 
Welding rod coatings 1_._______________________ 3,947 160 3,350 121 
Special Pus. oot 217 53 205 122 
Special Aux... eee _ Ferroalloys..---.._.._.-. see enee ef 7,227 | 1,733 7,465 1,256 

Total...__--. eee 39 , 433 5,214 36,841 4,633 

Metallurgical grade: | 
Glass__ 2.22 eee eee 586 62 564 54 
Enamel. _____-__-- eee eee eee eee eee ee eee eee eee 
Nonferrous ?._____.-2 =e 11,208 3,246 8, 709 2,316 

'. Special Aux. eee 
Ferroalloys.._______.______-_.. ee 1,389 2,829 1,001 3,481 
Primary magnesium___________________._____. 
Tron foundry._..-_-_- =e 22,490 2,527 20,881 2,010 
Open-hearth steel_____________________.______ 150,310 132 ,205 

' Basic oxygen furnace steel____.________-_.______ 198 , 476 178 ,195 238 ,625 180,693 
Electric-furnace steel___..______________._: 2 56 , 486 51,104 

Total___ eee 440 ,945 186 , 859 453 ,089 188 , 554 

All grades: i 7 
Hydrofluoric acid________.____________. Lo ‘572,727 60 , 632 588 , 275 108 , 722 
Glass... eee 29,925 3,359 28 ,610 3,430 
Enamel_____ 2 5,674 779 5,053 585 
Welding rod coatings__...____._________.______ 7,120 435 6 , 862 302 
Nonferrous._______________._-_________._ 11,425 3,299 8,914 2,438 
Special flux_______.___ ee 5,650 1,592 5,656 1,275 
Primary siaminaies 22222222227 777777) 2,321 379 2,264 331 
rimary aluminum__._____=:_-__ 2 ee 

Primary magnesium_-__-_---_____........ 2.2 .2J 2,520 3,529 2,709 3,932 
Jron foundry_____________________. ee 22,490 2,527 20,881 2,010 
Open-hearth steel._____._____________ ee 150,310 132 ,205 
Basic oxygen furnace steel______________.______ 198 ,476 178,195 238 , 625 180 , 693 
Electric-furnace steel___..___________.__.______ 56,486 51,104 

Total... eee 1,065,124 254,726 1,091,158 303 , 718 

eee 

1 Includes metallurgical grade to avoid disclosing individual company confidential data. 
2 Includes a small amount of acid grade to avoid disclosing individual company operations. 

CONSUMPTION AND USES making steel. About 12 pounds of fluorspar 
. are required per ton of steel produced. In- 

Consumption of all grades of fluorspar a P P . reached a record level of about 1.1 milli creased use of all grades of fluorspar is 
tons. th It es ° ei Vf On expected to continue, but quantities used 
ons, 1962. Tn hat a , 652. 888 home wae in making open-hearth steel may decrease 

since 7 in fiat year ? ons Was because of the more extensive use of the consumed, of which 57 percent was acid basic-oxyeen-process 
grade, 6 percent was ceramic grade, and 37 *ysen-P " . 
percent was metallurgical grade. Since Several new fluorocarbon finishes were 
1962, the greatest increase in use was in being prepared to provide nonstick, abra- 
metallurgical grade, because of the in-  sion-resistant coatings for paper, textile 
creased use of the basic-oxygen-process for equipment, and various tools. The finishes
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were reported to bake at lower tempera- According to the Public Health Service, 
tures, show better hardness and abrasion Americans in 5,445 communities now drink 
resistance, and provide better single coat- fluoridated water. More than 62 million 

ings than those previously available. How- consumers live in the 3,145 communities 
e ° 

ever, the top operating temperature, 350 where water is artificially fluoridated, and 

to 400 Fy was lower than that previously 19 million more live in communities where 
available on similar surfaces. Teflon and . . 

: the water contains sufficient natural fluo- 
fluorinated elastomers were used to make ‘des. 

suits to protect rocket fuelers against "C°: 
liquid fluorine and other fuels and oxi- 
dizers.” . oo . , 

. 2 Chemical Engineering. Fluorine Won’t Faze . 
The 50,000 ton-per-year expansion for Rocket Fuelers Any Longer. v. 74, No. 12, 

; ‘ June 5, 1957, p. 66. 
the Alcoa Pla nt at Badin, . N.C 2 which was 3 News Sentinel (Knoxville, Tenn.) Mar. 13, 
to be in operation by mid-1967, may re- 1966. p. 1. 
uire about 2.5 ton f fl - 4Chemical & Engineering News. Fluoride 

a lly. 2,900 so uorspar an Drinkers Increase. v. 45, No. 34, Aug. 14, 
nualtly. 1967, p. 86. 

Table 5.—Fluorspar (domestic and foreign) consumed in the United States, by States 

(Short tons) 

State 1966 1967 State 1966 1967 

Alabama, Georgia, and North Kentucky _____.__-__-_-__-- 56,271 64,390 
Carolina__..--__.--------. 12,605 12,674 Miaryland_--_.-__-.-_-_--- 19,187 31,101 

Arkansas, Kansas, Louisiana, Massachusetts_..._.___-__- 355 403 
Mississippi, and Oklahoma__ 140,459 187,204 Michigan_._.._______._____- 73 , 846 65,674 

California__._____._________- 45,412 51,165 Missouri___.____.._______- 2,732 — 2,715 
Arizona 1, Colorado, and Utah. 28,361 23,996 New York and Vermont__-___ 24,603. 31,340 
Connecticut___.--_----___-_- 1,148 870 Ohio._____-____-_.-._---_- 101, 088 111,106 
Delaware and New Jersey____- 89,270 99,380 Oregon and Washington_-___- 1,571 1,655 
Florida, Rhode Island, and Pennsylvania_____________- 98 , 336 89 ,252 
Virginia.______.-______-____ 1,489 1,431 Tennessee______.__________ 2,413 2,385 

Illinois_._-.._.-_-_---_-_____- 56,772 60,521 Texas.____.-__-.___-______-~- 221 ,286 215 ,326 
Indiana_—____________-_-_-____ 42,478 43,145 West Virginia.______._____- 41,784 42 ,405 
Iowa, Minnesota, Nebraska, —— OO 

and Wisconsin. —.__.._____- 3,713 3,020 Total____.-..._.__.. 1,065,124 1,091,158 

11967 only. 

Table 6.—Stocks of fluorspar at mines or shipping points in the United States, 
by States, Dec. 31 

(Short tons) 

1966 1967 
State _ 

Crude Finished Crude Finished 

Tilinois___._-_-_-.--__---_ ee eee eee eee eee eee e__-- = 1 79, 642 21,284 98 ,031 16,797 
Kentucky._______-_-.-.._--------------_------_------- 1,283 _______- OW Lee 
Other States 1.---_-_____ eee 26,413 5,305 28,685 5,725 

Total.____-____ eee eee _-- »=—. 2207 3888 26,589 126,716 22 , 522 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other States.”’ 
1 Includes Colorado, Montana, and Nevada to avoid disclosing individual company confidential data.
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PRICES yearend 1967 prices for principal fluor- 

Metals Week reported the following spar grades: 

| Per short ton 
Domestic: f.o.b. Hlinois and Kentucky: . 

Metallurgical-grade, 721% percent, effective CaFe.............-. $41 .50 

Acid-grade concentrates, dry basis, 97 percent CaF2, carloads.... 51.00 

Less than carloads......... 0.0... eee eee eens 55.00 

Bags, extra... eee eee eens 4.00 

Pellets 70 percent effective CaFe.... 0.0.6... ee eee 44 .00 

Ceramic-grade, 95 to 96 percent CaF2.......... 2. ete eee eee eee 49 .00 

European: 
Acid-grade, duty paid, dry basis...........- 2... sees ee ee eens 44 50-45 .50 

Mexican: 
Metallurgical-grade, 72% percent, effective CaFs: 

Border, all rail, duty paid... 1.6... ee eee ee eee 32 .00—33 .00 

Brownsville, Tex., barge, duty paid.................-..... 34-00-35 .00 

Tampico, Mexico, vessel cargo lots..........---.+0 eee eee 25.00 

Acid-grade, 97 percent, Eagle Pass, Tex. bulk...............--- 40 .00—45 .00 

FOREIGN TRADE ton. The value per ton of imported fluor- 
spar from Spain rose from an average 

Mexico supplied 72 percent of total U.S. value of $34.44 in 1966 to $37.80 in 1967, 

consumption; 60 percent of the acid-grade and that from Italy, for the corresponding 

imports and 95 percent of the metallur- period, increased from $28.48 to $32.57. 
gical-grade imports. The United States also 
imported significant quantities from Spain Table 7.—U.S. exports of fluorspar 

and Italy. OU OOOO 

The duty on fluorspar remained un- Short Value 

changed. Acid-grade fluorspar containing | Year tons oe 

more than 97 percent CaF. was subject to | 

a duty of $1.875 per short ton, and metal-  y9g5____-ss________---- 09,8850 $815 

lurgical-grade containing less than 97 per- 1966.----------------------- 5,782 301 

cent CaF, had a duty of $7.50 per short 1967. _.--------------------- 10,345 SET
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Table 8.—U.S. imports for consumption of fluorspar, by countries and customs districts 

1966 | | 1967 

Containing more Containing not Containing more Containing not 
than 97 percent more than 97 than 97 percent more than 97 

Country and calcium fluoride percent calcium calcium fluoride percent calcium 
customs district fluoride . fluoride 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) 

Canada: 
Buffalo, N.Y_..--2--2---2 LeeLee 6,330 $184 ____.-_ ____u. 3,552 $72 
Detroit, Mich_--___-__-.  ____-__) _-___e 20 @) LLL. LLL ee 60 2 
El Paso, Tex______._____ 465 $10) _-Leee ee Lee ee Lee eee eee eee 
Seattle, Wash___________ 12 5 a ------- 9 ------ 

Total_____._---_-__-- ATT 11 6,350 1384 ___.-.. ._..-. .8,612 74 
Colombia: Laredo, Tex._.---.  -------  ------ 0 oon eee 229 $7 _-_---- ------ 
France: New York City...-.-.  ------2 LeeLee LeeLee Lee 22 Lo ile Lee 
Greenland: El Paso, Tex_._..  -_-_--_.  -____. . 508 1O_.-- eee eee eee Lee 

Italy: Te 
Detroit, Mich__________- 5, 408 148 _-----e LLL Le 4,287 153 __Leee LLL ee 

. ' Galveston, Tex._.____-__ 6,419 245 ____- LL ___e 11,297 8638 ____---. LLL 
New Orleans, La__._..._._ 21,768 585 ___._-. _._--. 22,793 1.) 
Philadelphia, Pa__------ 19,045 521 _------ ------ 24,067 W87 _ ieee Lee 

Total.........------- 52,640 1,499 ___.... __..-.. 62,444 2,084 ____L.. ____LL 
Japan: Detroit, Mich__.___-_. _____-_) _____e 47 Lo wlwteee Lee 27 1 

Mexico: : a — a OO i oo 
Baltimore, Md____-_------ eee eee LLL LL LLL LLL Lee 333 11 § 18,603 387 
Boston, Mass______-.--- .___--__. _____- 107 > 
Buffalo, N.Y_-._--------. ------- ----_-. 11,977 260 ____._-. --..-. 31,951 708 
Cleveland, Ohio.._.-_-.. ...--_. __.__. 24,648 642 _.--i_-. _-L__. 26,525 658 
Detroit, Mich_.________- 26 1 21,123 A8T _ oie LLL 27,929 599 
El Paso, Tex._._-----.-- 60,711 1,518 69,524 1,887 78,849 1,964 77,857 1,557 
Galveston, Tex__-.---.--. eee Lee LeeLee 354 Vb LeeLee 
Houston, Tex___________ 241 5 Leelee LLL eee 176 4 _L.eee Lee 
Laredo, Tex.____-----.- 253,924 6,616 77,664 1,105 285,548 6,259 78,977 1,118 
Los Angeles, Calif...---. ----- 2 ~___L- LeeLee LLL 177 ee 
Miami, Fla____________- 277 T ween ee eee eee eee eee eee eee ee 
Mobile, Ala_______--_-_--2  _-__--e LLL Lee 9,139 165 ___---- Lee 3,461 88 
New Orleans, La______-_ 37,163 1,088 96,883 2,362 42,368 1,287 29,651 855 
New York City___-__-__--.  _--_-_---e LeeLee LLL LLLLLL 261 8 Leen Lee 
Norfolk, Va___._-___.-.--..  _-----__) _____- 1,928 35-1.) _L_ue- 1,054 21 
Philadelphia, Pa________-_ 4,144 105 11,237 229 ___.-_. LLLL_e 10,860 251 
St. Louis, Mo__________- 382 a 
San Diego, Calif...-.--.-. ___--.-.  _____- 93 2 282 9 Lele LLL Le 

Total..._..-----.---- 356,868 9,298 324,323 6,576 357,843 9,557 301,868 6,237 

South Africa, Republic of: 7 OO a 
Baltimore, Md__.__----. __.---. -_---. 18,780 2384 _____._ _..... 12,696 238 
Philadelphia, Pa_..-..... 0 _22e-e LL LLe 3,752 a 

Total_.--_-2- eee eee Leet LLL LLL 17 , 482 812) __-_--Lee LL Lee 12 ,696 238 

Spain: a 7 
Cleveland, Ohio_________ 19 ,292 740) __---- ee LL Lee 26,255 969 _______ _____L 
Detroit, Mich__-________- 4,837 120) ____LLe LLL. 9,463 Ye 
Galveston, Tex__.______-_ 6 ,306 202) LL LLL Lee 26,591 857 _~L-o-e ee LLL Le 
New York City__._--.-.. 2.) -eeeee Leelee Lee 3 | ne 
Norfolk, Va__.------2-- LeeLee eee LLL Lee LL 3,784 183) eee Lee 
Philadelphia, Pa_.___..... 89,824 3,062 ______. _____. 86,880 3,514 ______ _____L 

Total...____.__....... 119,759 4,124 _____.. ____.. 152,426 5,762 ____.__.  ____u- 
Sweden: Laredo, Tex_.._-.-.-.-.  _-__-.-. _____- 44 Poe eee Lee Lee 

United Kingdom: _—_ 
Cleveland, Ohio_____-__--  ___-_-_ LeeLee LeeLee LLL LL 5,716 170) __eee ee LLL Le 
New Orleans, La___.-_-... ____---_) ------ Lees _L-_-- = 14, 688 887 ____--- ) LL uLee 
San Juan, Puerto Rica___ 53 2 -- eee Lee 299 V7. Lee 

Total..______________ 53 2 Lee Lee 20,703 574 

Grand total___........ 529,797 14,984 348,749 7,034 593,667 17,935 318,203 6,550. 
eee 

1 Less than }4 unit.
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WORLD REVIEW flurospare deposits west of the Zambesi 
. River near Canxixe in Manica e Solfala 

Canada.—Fluorspar has been produced District, and near Chioco in Tete Dis- 
from several deposits in Newfoundland, trict.’ 
Nova Scotia, Ontario, and British Colum- 
bia, but the most important mine is that South Africa, Republic of.—Attention 
operated by Newfoundland Fluorspar Ltd. was being given to fluorspar reserves in the 
St. Lawrence, Newfoundland, where un- Republic of South Africa and in the Terri- 
derground mining provides feed for a 900- _ tory of South-West Africa. Published data 

tons per day mill. The other producer in indicate that there may be over 300 million 
Canada is Pacific Silica Ltd., Oliver, Brit- tons of fluorspar ore of all grades. This 
ish Columbia, where fluorspar is a by-  ¢stimate, however, probably refers to a 

product at a silica quarry. Newfoundland noneconomical, low-grade ore, averaging 
Fluorspar, a wholly owned subsidiary of 10 to 15 percent CaF2. Known economic 
Aluminum Company of Canada, ships a eserves are considered to be about 30 to 
heavy-media concentrate to Arvida, 34 million tons averaging 44 percent 

o ° 8 . Quebec, where it is upgraded and used to GaFe.* Other sources estimate reserves of 

make artificial cryolite for the aluminum 14.4 to 30 million tons of probable ore 
plant at Arvida. The St. Lawrence deposits #veraging 44 to 46 percent CaF». 
have produced almost 2 million tons of Transvaal Mining and Finance Co., a 
ore, and shipments to Arvida have been subsidiary of General Mining & Finance 
consistent since 1940. | Corp. Ltd., recently began producing 500 

Approximately 1,400 tons of fluorspar short tons of fluorspar per month at the 
was produced on Cape Breton Island be- Vischgat mine in Transvaal Province. 
tween 1940 and 1949. Recent drilling on Sufficient metallurgical-grade ore had been 

the Island reportedly disclosed more than developed to permit opening the mine. 
2 million tons containing an average of The company’s mill at the Buffalo mine, 
48.5 percent barite and 14.5 percent fluor- also in T ransvaal, had operating difficulties 
spar. Surface EXPOSUrE and drilling has in 1966 and produced only 11,094 tons of 

indicated a large medium-grade deposit acid-grade fluorspar, of which 8,464 tons 
amenable to low-cost mining on Birch was sold. Reserves at the Buffalo mine Island, British Columbia. A base metals - | . 
deposit near Fredericton, New Brunswick, “°T® T&P ortedly 5 million tons, averaging . . 7, 9 
contains some fluorspar that might be 22 percent CaFs. : 

5 ° 8 . 
recovered as a byproduct. Tunisia.—Production of fluorspar from 

India.—Fluorspar deposits at Amba- the Djebel Quest and Djebel Staa mines in 

dungar in Gujarat, India, were being Tunisia was being supplemented by mate- 
developed by a State-owned company, rial produced at the reopened Hamman 
Gujarat Mineral Development Corp. Ac-  Zriba mine, which had been closed for 10 
cording to the Geological Survey of India years. Tunisian deposits were reported to 
the deposits contain minable reserves of be the richest in the Mediterranean area.!° 
11.6 million tons averaging 30 percent 
CaF..® ———________. 

. . “Northern Miner (Toronto). Fluorspar De- 
Mexico.—Asarco Mexicana, S.A., the mand on. the. Jncrease: Appreciable Gains. No. 

Mexican affiliate of American Smelting , van. 5, » dD. 18. 
. . Reeves, J. E. Fluorspar. 1966 Mineral Re- 

and Retning Vompany, was constructing view Preprint, Mineral Processing Div., Mines 
the world’s largest fluorspar flotation mill ranch, Dept. Energy, Mines, and Resources 

. . (Ottawa, Canada), No. 19, 1967, 5 pp. at Parral An southern Chihuahua. The 6 Bureau of Mines. Mineral Trade Notes. v. 
capacity will be 85,000 tons of acid-grade 64, we. 4, April 1967, PD. j. N 
concentrate, from a large stock of 15 per- —_g4, No. 12, December 1967, pp. 15-16. * 
cent CaF». tailings that have accumulated Vit South African Digest. _riuorspar jitining 

«ee ita ew evelopment. v. > oO. > an. ’ as a result of many years of mining lead- —_ 4.97, pp. 8-9. South African Mining & Engi- 
zinc ores. neering Journal. Outlook for the Fluorspar 

padustry. |v: é3s Pt. 1, No. 3867, Mar. 17, 
. » pp. 601, 623. 

Mozambique.—A new firm, Fluorspar 9Metal Bulletin (London). No. 5192, Apr. 
Intermines of Mozambique, has been es- 25, 1967, D. 15. Mi Mineral Trade N : : ureau o ines. Minera rade Notes. v. tablished to explore and exploit large 64, No. 1, January 1967, p. 10.
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Table 9.—World production of fluorspar, by countries ! 2 — 

. (Short tons) | - 

et 

Country 1963 1964 1965 1966 1967 P 
995 

North America: 
Canada ¢_____.__ 85,000 96,000 112,000 r 79,000 . 88.000 
Mexico__________.--_--_____- 530,893 708 ,644 810,618 799 ,602 785,114 
United States (shipments) _____ 199 , 948 217,137 240 , 932 253,068 - 295.643 

‘South America: Argentina_________ 10,761 12 , 703 12,883 10,472 NA 
: Europe: 

France (marketable)__________ 160,307 215,119 215,573 t 237,476 e 243 ,000 
- Germany: 

Fast ¢..202 2 ee 77,000 tr 77,000 r 88,000 r 88,000 NA 
West (marketable)________ 115,272 98 ,960 91,402 93,195 ¢ 95,000 

Italy__-..-- 222 ele 148 , 407 137 ,449 162 ,990 r 215,193 ° 224,000 
Spain (marketable)__________- 169 ,094 164,995 r 243 ,248 r 230,315 267 , 509 
Sweden (sales)_______________ 3,258 ee ee Lee eee LeeLee 
United Kingdom 3____________ ™ 96,342 r 114,199 r 128,750 r 138,891 NA 
U.S.S.R.e_- ee 300,000 330 ,000 385 , 000 385,000 420,000 

Africa: 
Moroceos 5 5 ee 7,000 7,242 3,307 e3,300 __________- 
Rhodesia, Southern___________ 343 OAT e165 NA NA 
South Africa, Republic of______ 57, 761 66,431 72,517 90 ,266 e108 ,000 
South-West Africa, Territory of_ 480 ___-- elle Lee Lee NA 
Tunisia.__-_..22 2 eee LeeLee Le er3,300 — r 2,894 e 4,400 

Asia: 
China, mainland e____________ 220,000 220,000 240 ,000 r 280,000 280 ,000 
India___ =e 780 429 607 1,178 1,385 
Japan.___-__ ee 23,037 21,078 18 ,205 ¥ 15,472 12,866 
Korea: 

North ¢_.____. 33 , 000 33 ,000 33 ,000 33 ,000 33 ,000 
South.____- 43,855 62 ,167 43,174 35 ,283 62 , 796 

Mongolia_.__.__-_-.-__-__- ee 54,000 er 63,000 er 83,000 er 83,000 e 83,000 
Thailand_____._-_-_-.22 2 ee 32,221 70,039 57,132 52,941 146 , 775 
Turkey._..__...___-__________ 719 1,436 1,187 1,659 NA 

Oceania: Australia________________ a 

Total 4._.____-__.--------_ 12,369,490 *2,717,105 *3,046,990 r 3,129,205 3,150, 488 
eee 

¢ Estimate. » Preliminary. t Revised. NA Not available. 
1 Fluorspar is also produced in Brazil and Bulgaria; data are not available. 
2 Compiled mostly from data available May 1968. 
3 Excludes recovery from lead and zine mine dumps. 
4 Total is of listed figures only; no undisclosed data included. 

_ Table 10.—International fluorspar trade in 1966 

(Short tons) 

SESS 

Producing country Exports Principal destination 

See 

Bulgaria____.._______._________ 11,511 All to West Europe. 
China, mainland__________.__.. 1226,967 Japan 107,288; East Europe 75,187; West Europe 44,492. 
France.________.__._-__________ 97,441 West Europe 96,516; Asia 897. 
Germany: 

East__.-___...----.-----_-. 125,191 East Europe 19,327; West Europe 5,864. 
West__-_-__.-- Le 12,370 West Europe 12,123; East Europe 143. 

Italy_.-___..-2 ee 60,931 United States 51,782; West Europe 7,903; Australia 1,000. 
Japan__... ee 300 Asia 244; Australia 56. 
Korea: 

North_.----- 2 17,319 East Europe 5,787; Japan 1,532. 
South________ 43,280 Japan 39,673; Taiwan 2,050; Philippines 701. 

Mexico_____-_-________ ee 819,230 United States 690,290; Canada 127,427; South America 1,518. 
Mongolia_______.____________.. 149,714 All to East Europe. 
South Africa, Republic of__._____ 94,240 Japan 42,683; West Europe 19,338; United States 18,007; 

Australia 6,299. 
Spain__.___..______.._..._._.. 148,711 United States 110,849; West Europe 27,456; Asia 4,564. 
Thailand______________________ 81,219 Japan 76,035; India 4,763; Australia 332. 
United States__________________ 5,732 Canada 5,356; Africa 283; Asia 41; West Europe 23. 

SSS 

1 From import detail of customs returns of destination countries.
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TECHNOLOGY physical properties of raw materials may 
be less critical, was developed for the pro- 

The usefulness of fluorine compounds as_ duction of hydrofluoric acid from pellets. 
ltubricants was promoted by coating metals, The pellets were formed by combining 
including nickel-base alloys, with calcium stoichiometric proportions of sulfuric acid 
fluoride and a suitable binder such as the and ground fluorspar with crushed anhy- 
oxide of cobalt, barium, or boron. When rite at a temperature below 50° C. The 
fused to the surface, the solid-film coating anhydrite ranged from 85 to 260 percent 

withstood temperatures of 1,900° F in by weight of the calcium fluoride. The 

oxygen or inert atmospheres, at atmos- pellets were fed into a reactor and heated 
pheric to high-vacuum pressures. Wright- to 150° to 300° C to obtain gaseous hydro- 
Patterson Air Force Base developed special fiyoric acid. The anhydrite imparted suffi- 

lubricants for orbiting satellites using a cient strength so that the shapes were not 

perfluorocarbon polymer base and a destroyed during furnance treatment.'! 
fluorinated ethylene-propylene copolymer. Fluorine was being tested as an oxidizer 

Cost of the lubricant, said to be effective for rocket fuels. Liquid fluorine was used 
from 10° to 400° F depending on pressure, with a fuel mixture of monoethylhydrazine 

was believed to be $25 to $100 per pound. and hydrazine. Gaseous fluorine and liquid 
A fluorocarbon powder with a low coeffi- hydrogen were used to provide a high- 
cient of friction was reported to be useful temperature ignition source in the M-1 
between 400° and 500° F.*% | high-energy rocket engine.» 

Continuous effective lubrication of ball A mixture of sodium chloride, sodium 
bearings operating in a vacuum was pro- fluoride, and potassium aluminum tetra- 
vided by interspersing polytetrafluorcethyl- fluoride proved to be the most effective 
ene balls with the steel balls. In a typical electrolyte in recovering tungsten from 
assembly every fifth steel ball was replaced tungsten oxide in a process developed by 
with a plastic one and the slight wear on the Bureau of Mines. The power require- 
the polytetrafluoroethylene ball provided ment was low and the temperature of the 
a solid lubricant for the others. Life was electrolytic bath was 800° C compared 
estimated at thousands of hours when the with the 1,000° C temperature now re- 
assembly was operated at temperatures of quired in the commercial method.”* 

| 250° to 800° F. Glass fiber or powdered 
metals could be incorporated in the plastic At Chemical c To Provide O 
for increased strength if the bearings were Shot pemical W “Taibo 89. ‘No L, July 2, to be operated under heavy loads.’ 1966, p. 41. oo. ; 

A newly developed class of fluorinated ¢yiaustrial, & Engineering Chemistry. | New 
compounds has potential applications as No. 9, September 1966, p. 68. 
dielectric fluids, high-temperature lubri- 198. tro BF Be og es Super-Lubes. v. 
cants, hydraulic fluids for pumps, agents 12 Materials in Design Engineering. Dry 

’ for treating corrosive liquids and gases, Norcants 1OE6, Coe tae Le ronment. v- 63, 
water and oil repellants, and heat transfer 13 Chemical & Engineering News. Monteca- 
media. Details of the manufacture were on geaison tees oe vane oe teat 
not released, but the compounds were pre- 12-13. } j 
pared by the photochemical combination  , Chi P ene ok ro Meare. Societe d Electro 
between oxygen and ' perfluor oolefins, Electriques d’Ugine, Paris, France.) Process 

usually hexaflucroethylene.” for, Prpdustion of Hydrogen, Fluoride trom Sul The manufacture of hydrofluoric acid, 3,300,279, Jan. 24, 1967. 
an intermediate for making fluoride chemi- R oc & Epgineering - Nave oto 
cals for the aluminum, aerosol, refriger- =" A’ Rhhorine Ignition System Is Being 
ant, and plastics industries, usually re- Used in the M-1 High-Energy Rocket Engine. . . v. 44, No. 37, Sept. 5, 1966, p. 49. 
quires high grade, finely ground, and 16 Gomes, John M., Kenji Uchida, and Don 
rather closely sized fluorspar concentrate. H. Baker, Jr. Electrowinning Tungsten in 
A process, in which the chemical and Boon ot and euae aaaee 9 Etectrolytes. BuMines
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a CRYOLITE OS 
Natural -cryolite was imported from _ statistics shown in table 11 do not distin- 

Greenland by Pennsalt Chemicals Corp., guish between natural. and synthetic 

Philadelphia, Pa., and concentrated at its  cryolite, but it is believed that virtually all 
Natrona, Pa. plant. duced shipments from countries other than 

ynthetic cryolite was produce Y Greenland were synthetic cryolite 
Kaiser Aluminum & Chemical Corp. at | Y ry ON 
Chalmette, La., and by Reynolds Metals | 

Co. at Bauxite, Arik. Cryolite was reclaimed = Table 11.—U.S. imports for consumption 
from scrap pot linings by Aluminum Com- of cryolite | 
pany of America at Point Comfort, Tex. ; | | 
by Kaiser Aluminum & Chemical Corp. at) ©@&_—2- ——_—_______-________--__ 
Chalmette, La., and Spokane, Wash.; and | Short Value. 
by Reynolds Metals Co. at Listerhill, Ala. Year and country tons (thou — 

.. . oe? > sands) 
Longview, Wash., Corpus Christi, Tex., | | 

| Troutsdale, Oreg., and Patterson, Ark. 
: 5 . . 1964___-_-__-------_----.. 24,264 $1,765 | 

General Chemical Div., Allied Chemical 1965______--______________ 24,011 2,009 
Corp., announced that it would soon start 1966: Se | 

up facilities to produce artifical cryolite Denmark. -.----------- 2,352 - 107. 
: ‘ rance___._..._-..-.._ 6,622 1,154 and aluminum fluoride at New Orleans, Germany, West. 2222 a6 33 

La. Greenland 1__________.. 16,693 728 
. . Guinea. __-_-- 2 ee 917 147 

PRICES -Italy....-..-----2_---. 4,961 1,025 
. . . Switzerland_.__.__.-_-- 44 15 

| Cryolite quotations reported by the Oil, Total R653 90 
Paint and Drug Reporter, December 25, _ otal aman nena SE BD 
1967, were as follows: Natural, industrial, 1967: ad a » 689 : 59 

| in bags, carlots at works, 100 pounds, $13; France. 2-ccc svt. 778BB «(1,449 
and in bags, less than carlots, at works, Germany: } 379 Ws 

100 pounds, $14.25. The prices were West... 2222277772 1,486 303 
unchanged from the previous year. _ Greenland !_____...---- 19,958 1,032 

/ Italy. -..2--_--__-__.-_ 3,954 766 

| FOREIGN TRADE Total.....-...-----. 36,819 4,118 
Exports of synthetic cryolite were not) 1©§_ ——————______ 

separately classified in 1967. The import 1 Crude natural cryolite. a



By Benjamin Petkof * 

Domestic gem stone production was tion continued to be essentially a recrea- 
estimated during 1967 at $2.4 million, tional activity of individual collectors and 
unchanged from 1966. Gem stone collec- hobbyists. : , 

| DOMESTIC PRODUCTION | 

Production estimates indicated that 38 Wyoming, Colorado, Montana, and Nev- | 
States produced gem material in 1967. ada with each State producing material 

: The leading producing States were Ore- valued over $100,000. These States pro- 
gon, California, Idaho, Arizona, Texas, vided 77 percent of total production. ~ 

| CONSUMPTION 

Consumption of gem diamond, both cultured pearls declined 19 percent from 
rough and cut, reached $387 million, only 1966. 
a small increase from $374 million in Apparent consumption of gem _ stones 
1966. Value of imported synthetic and (domestic production plus imports minus 

imitation gem stones including imitation exports and reexports) was $304 million, 
pearl reached $11.5 million, compared compared with $289 million in 1966. 
with $10.0 million in 1966; natural and 

PRICES 

During the year, price ranges for cut $200 to $800; 1 carat, $500 to $2,500; 2 
and polished, unmounted gem diamond carat, $1,800 to $7,000. 
were 0.25 carat, $80 to $375; 0.50 carat, | 

FOREIGN TRADE 

Exports of precious and semiprecious lion were imported from 27 countries. 
gem stone were valued at $6.5 million, Thailand, India, and Ceylon supplied 
compared with $64.1 million in 1966. Dia- about 70 percent of the total. 
mond, over one-half carat in weight, cut Imports of emerald rose in quantity but 
but unset, made up the bulk of the ex- declined in value. India supplied 38 per- 
ports. cent of all imports. 

Reexports of all varieties of gem stone India and Japan were the major sources 
reached $72.0 million, a decline of $3.2 of imported natural pearl. However, 
million from those of 1966. The major Japan remained the largest supplier of cul- 
portion of reexports consisted of rough or _ tured pearls. 
uncut gem quality diamond. ra oo as ws . 

Ruby and sapphires valued at $5.7 mil- Stat specialist, Division of Mineral 
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Table 1.—U.S. imports for consumption of precious and semiprecious stones, exclusive of | industrial diamond 

(Thousand carats and thousand dollars) 
TO 

1966 1967 
Stones eee 

. Quantity Value Quantity Value 
OT 

Diamond: 
Rough or uncut, suitable for cutting into gem stones 

carats... 2,032 $208 , 039 2,506 $212 , 902 Cut but unset, suitable for jewelry_________.___do___. 1,452 165 , 737 1,455 174,570 Emeralds: Cut but unset_______.._.______......___ do... r218 r 5,994 242 5,518 Rubies and sapphires: Cut but unset, suitable for jewelry ____ NA 7,163 NA ~ 6,685 Marcasites: Real and imitation, dutiable._...______ ___ _- NA 5 NA 3 Pearls and parts, not strung or set: 
Natural_______.2 2 te. NA 733 NA 576 Cultured or cultivated____...___.__.___._...._..___. NA 21,236 NA 17,140 Imitation.__-_--_- 22 NA 506 NA 374 Other precious or semiprecious stones: : 
Rough or uneut____________-_. ee. NA 2,483 NA 4,900 Cut but unset_....___.----- ee NA 4,972 NA 6,539 Other n.s.p.f....-.. 2! NA 320 NA 270 Imitation: 
Cut but unset, synthetic_.._________________number_._ 2,699 1,178 3,042 1,382 Other____-_._.__ 22s ee NA 8,341 NA 9,786 

en 
Total. _---_-2 ee. NA ¥ 426,707 NA. 439,645 

eee 

T Revised. NA Not available.



Table 2.—U.S. imports for consumption of diamond (exclusive of industrial diamond), by countries 

(Thousand carats and thousand dollars) 

1965 1966 1967 

Rough or uncut Cut but unset Rough or uncut Cut but unset Rough or uncut Cut but unset 

Quan- Value Quan- Value Quan- Value Quan- Value . Quan- Value Quan- Value 
tity tity tity tity tity tity 

Argentina. -._..-. ee ee eee eee ee eee ee eee eee eee eee 4 $241 _-_-2 Lue 
Belgium-Luxembourg..._._..--.-..--.------------- nee 75 $7,597 680 $78,923 72 $9,520 787 $94,353 AT 6,111 775 $96,676 
Brazil.._..- 2-2 eee eee 4 293 1 97 4 — 425 Loe Cle 21 1,009 2 169 
British West Africa......._..-.------.------ eee eee eee eee ee eee 2 825 -.--. = ----.-- 2 380 .-.-- ----.-- | 
Canada_..___-_..-.--.---~----- 4 ene ene nee 7q 1,138 () 44 10 1,663 () 16 5 847 Q) 64 
Central African Republic..__.--....--__ eee 144 8,865 -_.-. _-L Le 187 9,886 -.--.  __u-uL- 188 9,002 ___._ _______ 
Cyprus__....--22- eee ee ee ee eee ee ee ee eee ee eee 2 281 Q) 38 QQ 
France____...-..-.------- eee eee eee 2 70 16 1,665 3 211 18 1,902 1 101 17 2,085 B 
Germany, West....._...-.-..--.------ ee eee eee ee eee eee eee 19 1,370 () 1 17 1,441 2 227 11 1,039 
Ghana_____.-_-_.-- ee eee eee nee 3 146 () 16 20 464 __.._- Lele 5 68 1.) 2-2 --L- ta 
-Guinea__.__.- eee ene 2 205 _.-.- --u---- 1 66 __--0. Leelee Lee ee eee eee eee eee eee a 
Guyana___.___.2 2 eee eee eee eee 19 T42 oe 5 25 995 Q) 8 31 1,870 --.-. ------- o 
India______.2 eee eee eee eee ee ee ee eee 2 842 ___-_  ______- 8 920) -----  ------- 14 1,239 bs 
Treland_..... 2-2 eee eee eee eee 4 VW Q) 3 56 2,248 2 101 132 571 3 240 wT! 
Israel_____.._.-_ eee eee eee 57 3,310 473 42,184 36 3,096 525 51,446 46 4,079 5383 55,033 
JAPAN ~~~ ~~ - enn enone renner () 8 1 142 Q) 6 1 % (1) 14 2 150 
Liberia_.._____._____.----- 2-2 eee eee 7 674-22. LL eee. 16 1,881 2-2. LLL ulle 26 $8,946 ___.. LLL eLle 
Netherlands. _.._.._-._..-----__-_---------- eee 34 4,094 21 2,835 49 8,825 21 3,013 39 8,566 14 2,065 
Sierra Leone.__.__......- ~~ eee eee 44 2,818 2... LLL Leee 161 7,705 () 53 180 5,921 3 307 
South Africa, Republic of-....-..-...-.--..-------------- 159 15,3380 27 6,166 121 18,023 28 7,001 333 39,852 32 7,766 
Southern Africa, n.e.c.... 22 eee eee eee ee eee eee eee ee ee eee ee eee 2 101 () 31 
Switzerland. ....-22 22-2 ee 104 9,879 1 633 69 8,504 1 422 q 1,524 () 174 
U.S.S.R_. eee ee eee eee eee ee ee eee 11 1,410 ...-. LLLLLee 29 3,391 (*) 17 39 5,918 
United Kingdom_____.__-..-._----- eee -- «01,142 118,481 6 857 1,106 131,809 10 1,354 1,239 122,000 10 1,395 
Venezuela____._-___-- eee eee eee ee 54 1,950 L202 Tulle. 66 2,525 ..-- 2 LuLu 64 2,347 ...-. --.---- 
Western Africa, n.ec...-2 eee eee 35 4,908 _.-.. LLL. 21 8,446 _-_..- LLL eLe 35 4,260 (4) 6 
Western Portuguese Africa, n.e.c.__. 2 eee 2 124 _.. LLL eee q 1,445 220 Leelee Lee Lee eee wee 
Other countries. _____..-_----_-2-- eee eee 3 259 1 186 (4) 71 5 438 () 67 (4) 180 

Total__._.-..---------.-------------------------- 1,901 175,457 1,259 131,828 2,082 208,089 1,452 165,737 2,506 212,902 1,455 174,570 

1 Less than 14 unit. 

| 
fond 
tS
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| WORLD REVIEW 

Brazil.—-The diamond mining industry covery rate averaged 0.01 carat per cubic 
| has been undergoing a change from hand yard of diamondiferous gravel. Eighty 

mining method to the application of large percent of the material recovered is of 
hydraulic dredges for large-scale recovery. gem grade. , 
A dredge has been placed in operation on The Mining Department of the Fed- 
the Jequitinhonha River by Meneracao’ eral Government began prospecting and 
Tijucana S.A., Dragagem de Ouro S.A., evaluating the Tocantins River area for 
and Pacific Tin Corporation which moves available diamond by the interpretation 
material at the rate of 400 cubic yards of aerial photographs and coring opera- 
per hour in 12-cubic-foot buckets. Test tions. This area has previously been 
drilling has shown that the diamond re- worked by crude hand methods.” 

Table 3.—World production of gem diamond, by countries ! 

(Thousand carats) 

Country 1963 1964 1965 1966 1967 P 

Africa: . | 
Angola____.____-_-_2- eee 759 804 878 964 ¢1,000 
Central African Republic___._._.._.__.._-______.. 121 221 268 270 — 260 
Congo (Kinshasa)_______._.______-.-__________. 296 295 14 15 263 
Congo (Brazzaville)e 2? 3________________________. 341 316 318 - r 300 300 
Ghana______.____-_ eee r4 378 25 282 i $=(‘254 
Guinea ¢______-___ eee 222 21 21 21 20 
Ivory Coast..________-_-_-_-___ ee 63 120 119 110 105 
Liberia?___2 2 eee 240 298 277 343 - 853 
Sierra Leone_._.____.---.___--- eee eee 555 585 658 629 e 600 
South-West Africa, Territory of.._.-_____-_______-_ 1,076 1,387 1,491 1,583 ¢1,700 
Tanzania____-____..___----_- ~~ eee 276 338 414 t ATA 494 

South Africa, Republic of: 7 OO OO Oo 
Premier__._____-..-_-__-_---_---- ee eee 522 556 610 625 NA 
De Beers group 4_______.__________-______-- 921 928 985 1,429 NA 
Other pipe mines_________._____._.--__-__-- 16 18. 123 131 NA 
Alluvial. __...__-2 2-2 ee 338 288 230 300 NA 

Total South Africa._._.._-.....-_....___.-. "1,797 1,790 1,948 2,485 ¢2,100 
Total Africa__.._.-_---.-------_--------- *5,550 °6,553 '6,481 °7,476 7,449 

Other areas: 
Brazil e_____ 2 eee 175 175 175 150 160 
Guyana_________ eee 60 60 45 37 38 
India__-____- eee 1 2 3 2 6 
Indonesia___._...--_.--.--.---- 2 eee NA NA 1 2 2 
U.S.S.R.e__ eee eee r 600 r800 1,000 +*1,200 1,400 
Venezuela______..__.-..-__--- eee 38 57 t 52 42 38 

World total ____ 2-888. 6,424 7,647 © 7,707 78,909 9,098 

e Estimate. r Revised. P Preliminary. NA Not available. . 
1 Compiled mostly from data available Apri) 1968. 
2 Exports. 
3 Probable origin, Republic of the Congo. 
4 Includes some alluvial from De Beers properties. 
> Totals are of listed figures only; no undisclosed data included. 

Canada—A _ recent paper postulates vided for a -2— to 3-year prospecting 
that the source of the diamond previously period to determine if large-scale mining 
found in the glacial deposits of Ohio and operations are justified.t A large pale- 
Wisconsin was kimberlite deposits in the brown stone weighing 601 carats was re- 
James Bay area.? covered. 

Lesotho.—The Government and The 2 Linder, P. H. Modern Dredges Successful 
. . . in Recovering Brazilian Diamond. Lapidary 

Rio Tinto-Zinc Corp. Ltd. announced an J x. 21, No. 2, May 1967, PP. 298-805. D 
agreeme i i and orthern Miner (Toronto, Canada). Dia- 
sre nt for . diamond Prospecting mond-Type Rocks in James Bay Area No. 1, 

eventually mining at the Lesotho State Mar. 30, 1967, p. 15. 
Diamond deposi t -la- ij 4U.S. Embassy, Maseru, Lesotho. Depart- 

eposit a Letseng la-Terai_ in ment of State, Airgram A-83, Oct. 27, 1967, 
northeastern Lesotho. The agreement pro- pp, 1-2.
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Sierra Leone.—In terms of value dia- The Finsch is the first new pipe mine 

mond was the major mineral product of | since the Premier mine was opened in 

Sierra Leone. 1903. 

Sierra Leone Selection Trust Ltd. . _ . 
(SLST) and the Government renegoti- Tanzania.— Williamson Diamonds, Ltd. 

ated the SLST leases, providing for an and two subsidiary companies, New Ala- 

increase in the income and diamond ™@5! and Kahama Mines, Ltd., supplied 
profits tax paid by the company. SLST most of the diamond production and ex- 

also agreed to release certain locations in ports. ‘he Government has 50 percent 

Kono and Tongo for licensed alluvial interest in this group. The company mined 

mining, to allow licensed diggers to re- 3,285,038 tons of ore which yielded 923,- 

cover diamond from its mine tailings, to 423 carats at the Mwadui mine. Ore pro~ 

begin a program of rehabilitating mined- duction at the New Alamasi totaled 

| out areas, and to study prospecting po- 411,512 tons of ore which contained 
tential for more diamond.® | 93,176 carats. The ore body was mined 

out at the Kahama Mines Ltd., and 

South Africa, Republic of—TheFinsch treatment of the stockpile began. Com- 

diamond mine was formally opened on pletion is expected in 4 years. Williamson 

February 24, 1967. The ore reserves were Diamond continued to look for diamond 

estimated at 110 million tons down to the north of Kahama during 1967, but noth- 

open pit mining limit of 900 feet; at a ing of value was found.® 

planned production rate of 17,000 loads §=—_H 

(16 cubic feet per load) per day, mini- , £ Boats of Mines. Mineral Trade Notes. v. 

mum life would be 25 years. The recov- 6 U.S. Embassy, Johannesburg, Republie of | 

ery rate was 38 carats per 100 loads.® sou Africa. peperement of State, Airgram 

About 75 percent of the diamond recov- 7 World Mining.’ What’s Going On in 

ered was industial grade. ‘The average Wp Mining. 8, No.4 ape 9p 4 
overall recovery ratio is 1 to six million. 65, No. 1, January 1968, p. 7. 
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By J. Patrick Ryan* — 

A sharp decrease in domestic gold out- at $1,400 million went into private hold- 
put, attributed mainly to the copper strike, ings for use in industry and the arts, in- | 
record industrial consumption, and a heavy vestment, and speculation. The Interna- 
outflow from the monetary stock following tional Gold Pool had to again supply gold 
devaluation of the pound Sterling, featured _to satisfy private demand and stabilize the 
the domestic gold situation in 1967. gold price just under $35.20 per ounce. 
World production of gold decreased for | Monetary reserves of non-Communist cen- 

the first time in recent years, principally tral banks and governments declined to 
because of falloff in output in South Africa about $41,600 million, the lowest level 
coupled with production declines in Can- since 1962. | | 
ada and the United States. 

For the second successive year, all of the “TY Gommodity ‘alist, Divisi : MG i 
non-Communist newly mined gold valued indies ere 

Table 1.—Salient gold statistics | ! 
| 

1968 1964 1965 1966 1967 ! 

United States: | 
Mine production.__..._.._thousand troy ounces. _ 1,454 1,456 1,705 1,803 1,584 

Value_______.__.-..._.....--.-thousands.__ $50,889 $50,971 $59,682 $63,119 $55,447 | 
Ore (dry and siliceous) produced: _ | 

Gold ore_._..._......._thousand short tons__ 2,459 2,631 3,113 3,447 3,076 
Gold-silver ore._...._...-..-------.-do___- 223 224 206 248 157 
Silver ore.....__.--__._--.---.-.--.-do____ 556 542 752 669 617 

Percentage derived from— | 
Dry and siliceous ores_.._......-.--.---..-- 51 54 54 58 69 ! 
Base-metal ores____.._.---.-----.--------- 36 37 40 37 27 
Placers__..._.......--------+-----.-.----- 13 9 6 ar) 4 

Refinery production 1___._thousand troy ounces_- 1,469 1,469 1,675 1,802 1,526 
Exports.__._..__.----_-----------------do____ 5,820 12,078 36,717 18,067 28,720 ; 
Imports, general.._...._...._....._.--.-do____ 1,281 1,169 2,905 1,200 936 
Stocks Dec. 31: Monetary 2._..__.___-millions.__ $15,596 $15,471 $138,806 $13,235 $12,065 
Consumption in industry and the arts 

thousand troy ounces. _ 2,920 4,801 5,276 6 , 062 6,294 
w Erice: Average per troy ounce ?____._.-..------ $35.00 $35.00 $35.00 $35.00 $35.00 

orid: 

Production__......_.......thousand troy ounces.. 48,147 44,840 46,222 46,567 45,610 
Official reserves 4___.....______._.__-.-millions_. $42,310 $438,060 $43,300 $43,205 341,600 

1 From domestic ores. 
2 Includes gold in Exchange Stabilization Fund. 
3’ Price under authority of Gold Reserve Act of Jan. 31, 19384. 
4 Held by free world central banks and governments. 

Legislation and Government Programs. The purpose of the subsidy was to provide 
—Several bills were introduced in the Ist incentive for reopening some mines and 
session of the 90th Congress to aid the increasing the overall production of gold. 
domestic gold mining industry. The Senate In the House of Representatives the Sub- 
Subcommittee on Minerals, Materials, and committee on Mines and Mining, on May 
Fuels, on February 2, held public hearings 22 to 23 and June 2, held hearings on 
on bills S. 49 and S. 6151 which would © similar bills, H.R. 742, H.R. 3274, H.R. 
compensate domestic gold miners for the 5418, and related bills, H.R. 8803 and H. 
increase in production costs since 1939. R. 9899. H.R. 3274 and similar bills pro- 
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vided for payments to operating mines R. 9900 and H.R. 10098) also were intro- 
ranging from 6 to 10 percent of the value duced and referred to the Committee on 
of the bullion produced with an escalator Ways and Means but no further action 
clause tied to the Consumer Price Index. was taken on these bills. Another bill (S. 
For inactive mines payments would be at 2727) was introduced to prohibit the use 
the rate of 125 percent of bullion pro- of gold for settlement of international 
duced. H.R. 8803 and similar bills provide balances with France while that Govern- 
for grants-in-aid to States paying gold- ment is in arrears in the payment of its 
mining subsidies at the rate of 90 percent obligations to the United States. 
of the amount paid. Executive agencies Four contracts for gold exploration ag- 
opposed enactment of the proposed legisla- gregating $144,240 were executed during 
tion. No action. on the legislation was the year under the financial assistance pro- 
taken by the full membership of the House gram administered by the Office of Min- 
and Senate. erals Exploration, U.S. Geological Survey. 

Bills to permit free marketing of gold “The Government share of the exploration 

(H.R. 3276) and to eliminate the gold COSt was $86,355. The U.S. Department 
. ! of the. Interior in September announced 

backing of Federal Reserve notes (H.R. . . . 
6498. §. 1983 : duced and an increase in the Government financial | 

2 0s ) were introduce _ anc fre- assistance from 50 to 75 percent of the al- 
ferr ed to the respective Committees on  Jowable costs of exploring for gold, silver, 
Banking and Currency, and the Senate and certain other minerals in short supply. 
Committee on Finance. Bills to provide tax The following project contracts were 
incentives to encourage gold mining (H. active or in force at yearend: 

eee 

Operator Location Total cost 
eee 

High Sierra Mining Co......_..._....._......... Sierra County, Calif.__.__..._._______ $25 ,350 
W.S. Moore Co________._---_.-_.--------._...-. Rio Grande County, Colo.___._______. 81,680 
Ruby Silver Mines, Inc____..................... Jefferson County, Mont_____.__._____-_ 132 , 800 
Frank O. Richardson._........__.__.------------ San Juan County, Colo__.__.________- 57,300 
Continental Quicksilver___...................... Owyhee County, Idaho._____.________. 61,360 
Sidney Mining Co____._.-.-__---.-.--- 2 eee doe. 40,208 
Golden State Mining Co_____.._.__....--....... Sierra County, Calif_________.________ 42,100 
Douglas W. Sumner and James Andrulli___........ Palmer District, Alaska______.____.__. 6,000 
Dickey Exploration Co__-___.._....-............ Sierra County, Calif_____.___________. 81,300 
Louie Clark, Et al__-__-__-___-._--_..--.--......-. Wilkes County, Ga______.___________. 22,500 
Frank R. Ramsey. -__-_.___...-.....-.-.-...-... Baker County, Oreg__--__-.----------- 34,440 

Total.._-__--_-_----------- eee eee $585 ,038 
eee 

Creation of a new form of international of gold and other heavy metals in short 
monetary reserve called “special drawing supply, the Bureau of Mines and the 
rights” or S.D.R.’s was authorized by the Geological Survey investigated several 
governing board of the International large potentially productive gold deposits. 
Monetary Fund at its annual meeting in Bureau research on developing methods of 
Rio de Janeiro in September 1967. The reliably evaluating low-grade deposits and 

3 + . ° ° : S.D.R.’s are designed to supplement and on improving extraction technology needed 
lessen dependence on gold and dollars in 4, economically exploit such deposits has 
balance-of-payments transactions. A de- . 4. os wis 

. . , indicated that additional quantities of gold tailed plan for adopting the S.D.R.’s is b duced th h th licati 
being drawn up for ultimate ratification by 9?” © Produce Tous © application 
I.M.F. member countries. of new and better technology. The Survey, 

Under the U.S. Department of the In- using advanced techniques of exploration 
terior’s Heavy Metals Program, established and analysis, identified target areas geo- 
in 1966 to stimulate domestic production logically favorable for gold exploration.
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The Bureau of Mines completed a 3-year tial of more than 400 million ounces of 

engineering and economic appraisal of 1,- gold of which 9 million ounces or 2 per- 

300. known gold deposits in the United cent was producible under present 

States which disclosed a production poten- economic and technologic conditions.’ 

DOMESTIC PRODUCTION 

Mine production of recoverable gold in that gold production at its Carlin mine, 

the United States dropped 12 percent to near Carlin, Nev., increased to 337,000 

1.6 million ounces, mainly because of the ounces compared with 261,000 ounces in 

effects of strikes against major copper 1966, the first full year of operation. Tons 

mining and smelting companies which of ore milled decreased appreciably but 

since mid-July cut off most of the gold average grade increased from 0.33 to 0.48 

produced as a byproduct of base metals. ounce of gold per ton. Ore reserves at 

Lower gold output was recorded in all yearend were 7.3 million tons compared 

States compared with that in 1966. In with 8.4 million tons in 1966. The company 

Nevada, production at the Carlin mine installed mercury retorts to treat gold 

continued to rise but did not fully offset precipitates for recovery of byproduct 

the falloff in byproduct gold output. Gold mercury, which occurs in minute quantities 

production from placer operations in in the ore. 
Alaska and California and from lode gold At the Mayflower mine in the Park City 

mines in South Dakota and Washington | district, Utah, operated by Hecla Mining 

declined as well as the output of byprod- - Co., gold output increased 5 percent to 

uct gold from base metal ores in Arizona, nearly 65,000 ounces. Average grade of ore | 

Colorado, Montana, and Utah. Two _ produced was 0.57 ounce of gold per ton, 

mines, Homestake and Carlin, contributed 4.7 ounces of silver per ton, 4.5 percent 

nearly two-thirds of the total U.S. gold lead, 4.0 percent zinc, and 0.9 percent 

production. At least four gold mining copper. Estimated ore reserves decreased to 

operations, including the Gold King, 331,000 tons at yearend compared with 

Getchell, and Chicken Creek, ceased opera- 385,000 tons at the beginning of the year.* 

tions in 1967 leaving only three significant United States Smelting, Refining and 

lode and two placer mines still operating. Mining Co. operated two dredges in 

American Exploration and Mining Co. Alaska under normal conditions—one at 

announced that exploration of a gold de- Chicken Creek and one at Hogatza. Gold 

posit near Cortez, Nev., had indicated production was down 31 percent to 10,221 

about 3 million tons of open-pit ore con- ounces. However, dredging operations at 

taining 0.3 ounce of gold per ton. Chicken Creek became economically un- 

Homestake Mining Co. reported that 1.9 feasible and were discontinued. The com- 

million tons of ore was treated in 1967 at pany planned to continue dredging opera- 

its Homestake mine in Lead, S. Dak., from _ tions at Hogatza.*. 
which 601,783 ounces of gold and 121,- The 25 leading gold producers contribut- 

258 ounces of silver valued at $21.2 mil- ing nearly all of the domestic output in- 

lion was recovered. Although ore milled cluded 5 lode gold mines, 1 gold-silver 

and gold output dropped slightly, the re- mine, 3 placer mines, 12 copper mines, 2 

covered value increased to $11.18 per ton copper-lead-zinc mines, and 2 lead-zinc 

compared with $10.64 in 1966. Metal- mines. 

lurgical recovery dropped slightly to 95.2 Approximately 3,009 persons were em- 

percent. Production costs were about ployed in the gold mining industry in 1967. 

$31.50 per ounce, down moderately from = —H-—-—+—¥H— 

the 1966 level. Measured ore reserves at 2 Bureau of Mines Field Staff. Production 

yearend totaled 13.3 million tons averag- Fotential of Known Gold oop on L th e United 

ing 0.319 ounce ($11.12) of gold per ton, 3 Homestake Mining Co. 90th Annual Report. 
care Dec. 31, 1967, p.5. 

a net decrease of 1.9 million tons for the 4 Hecla Mining Co. 70th Annual Report. Dee. 

year ao, United States Smelting, Refining and Mini 
The Carlin Gold Mining Co. reported co, Annual Report 1967, p.J8.
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Figure 1.—Gold production in the United States. 

CONSUMPTION AND USES 

Domestic consumption of gold in fab- and sophisticated electronic installations. 
ricating various industrial and artistic Glass container manufacturers and pack 
products increased about 4 percent to agers are using increasing amounts of 
about 6.3 million ounces, a record high for decorative gold to augment sales. . 
the fourth consecutive year. A study of the environmental effects 

Data compiled by the Office of Gold upon connectors has confirmed that gold, 
and Silver Operations, U.S. Department of usually in electroplated form, is the best 
the Treasury, indicate that about 70 per- general purpose material now available 
cent of the gold sold or conveyed to man- for contacts in corrosive environments 
ufacturers was used for jewelry, decorative, such as those containing high levels of 

and dental products; the remainder was chlorine and ozone, sulfur dioxide, alde- 
used chiefly in electrical and electronic hyde or hydrogen sulfide. 
components and other industrial products, . . or . 
. . } : The increasing application of gold in 
including defense and aerospace equip- oo. . 
ment communications, electronics, and aerospace 

In the past 5 years consumption of gold }§ based mainly on such outstanding 
has increased 80 percent. Gold has become Properties as high electrical conductivity, 
increasingly important in subminiature and high light and heat reflectivity, and 
microminiature circuitry for computers superior malleability and corrosion resist-
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ance. In the telephone industry gold is quencies from about 10 to 100 kilocycles 
commonly used for coating contact points per second. 
in electromechanical switchgear and other An efficient spray-process gold called 
components of the instrument. In com- the “Enplate’ Lockspray-Gold Process, 
puters gold alloys are used for cladding developed by Lockheed Missiles and Space 
metal tapes. The use of gold and other Co., reduced fabrication costs and in- 
precious metal alloys in electroplated creased in-flight temperature control effi- 
printed circuits for many industrial appli- ciency of the Gemini spacecraft. The gold 
cations continued to grow. Gold-alloy con- film is applied by simultaneously spraying 
tacts in many types of household appli- on two water base solutions, one contain- 
ances and in voltage regulators for the ing gold in solution and the other a chemi- 
automotive industry give higher perform- cal reducing agent. The solutions react to 
ance and longer life. form tiny gold crystals which adhere to 

A new magnet alloy containing 6 per- the substrate to form a protective coating. 
cent gold was developed at Bell Telephone The firm reported that a 0.030004-inch 
Laboratories for use in computer mem- _ thick spray-on coating would reflect more 
ories. The gold enables. the magnet’s than 60 percent of the sun’s heat energy 
coercive force to be controlled by heat- admitted through a glass window, thus 
treatment during production to any de- reducing air conditioning costs and pro- 
sired value within a range of 10 to 20 viding “special’ decorative appearance. 
oersteds. | | Apart from its usefulness in the space 

Westinghouse Electric Corp. developed program, the process is finding applica- 
a new process using gold and titanium tions in the production of such articles as 
films which increases substantially the re- one-way mirrors, electronics equipment, 
liability of integrated circuits. Essentially, instrumentation, automatic data processing 
the new technique is a three-step process equipment, and in commercial architec- 
which “seals” the integrated circuit more ture. 
effectively against its environment, against Gold-nickel alloys containing 82 percent 
chemical instability, and against certain gold and 15 percent nickel were used to 
internal electrical changes. secure leakproof joints in lightweight 

A gold grid was used in a high-speed tubular systems for aerospace vehicles. The 
electronic tester to determine the water technique developed by Aeroquip Corp., 
vapor transmission rate through a variety uses induction heating to produce the 
of thin materials. As a sensor, the thin brazing temperatures required. NASA en- 
gold grid was embossed on a piece of  gineers reported that this technique pro- 
transparent plastic and covered with a duced a highly reliable, lightweight tubing 
humidity-sensitive film. The electrical re- joint, solving many problems in joining 
sistance of the gold grid varies inversely light tubing. 
with the humidity. The device reduces the A gold brazing alloy, 82Au18Ni, used 
required testing time from days to min- for ceramic-to-metal joints in electronic 
utes and requires a minimum of skill to tubes also was used in the form of custom- 
operate. made brazing rings by Aeroquip Corp. for 

Gold plating helped to achieve low joints in various tubular fittings of the 
power loss and light weight requirements Gemini capsule. The gold-nickel alloy has 
in an electrothermal attitude control good wetting characteristics and flowability 
thruster for a nuclear detection satellite. and produces exceptionally strong joints 
The highly reflective plated surface on with high resistance to oxidation and 
structural components reduces thermal corrosion. The alloy was specified for the 
radiation loss. Apollo and other space vehicles. 

Tiny gold whiskers, only one-tenth the Gold transfer tape for coating refrac- 
diameter of a human hair and about 0.010 tory nonconductors was developed by Vitta 
inch long, vibrating like tuning forks, now Corp. The new tape consists of a gold 
make it possible to “tune” integrated cir- layer incorporating glass-flux materials. The 
cuits to a narrow band of frequencies and = gold layer is attached temporarily to a 
reject all others. This selectivity is a basic plastic carrier film with a special adhesive. 
requirement of radio equipment and other During the subsequent firing procedure, 
electronic devices. These new transistors the organic binders decompose and a uni- 
with vibrating whiskers have covered fre- form and firmly bonded gold layer re-
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mains on the refractory material. platinum which screens certain harmful 
A thin layer of gold on high-strength radiation products while permitting bene- 

steel was found to protect the steel from ficial gamma rays to pass through and 
hydrogen embrittlement during cadmium destroy malignant tissue. | 
plating. The coating can eliminate the Bright gold, a form of liquid gold de- 
costly baking process normally required veloped for application over organic colors, 
to remove the hydrogen from metal used may find increased use by cosmetic manu- 
in fabricating aircraft parts. © _ facturers in a wide range of decorative 

In fabricating a new planar triode tube, organic colors. a 
Machlett Laboratories used a thin coating Gold-plating stainless steel liquid helium 
of 24K gold on all exposed surfaces as containers reduced losses of helium to 
well ‘as on the fine tungsten wire mesh less than 1.5 percent daily in 500-liter 
inside the tube. The outside coating per- systems designed for air shipment. 
mits soldering to circuit units. The A gold-plated titanium shield was de- 
microscopically thin coating on the grid veloped to reflect fuel-element heat away 
which _ operates at temperatures above from the Apollo spacecraft and help main- 
1,500°F, suppresses electron emission. tain the thermal balance inside the lunar 

Platinum sheathed gold seeds less than module. The gold is plated over a diffusion 
0.1 inch in length were used in the radio- barrier to impede the interdiffusion of 
active treatment of cancer. The radioac- gold and titanium and preserve the criti- 
tive gold is totally encapsulated in pure cal thermal rejection capability. 

| MONETARY STOCKS ) 

The total U.S. gold stock, including gold was being withdrawn from monetary 
gold in the Exchange Stabilization Fund, reserves to supplement new production in 
fell $1,170 million to $12,065 million at meeting private demand. _ 7 
yearend, the lowest level since May 1937. The U.S. reserve of $12,065 million 
Most of the gold outflow represented sales constituted about 29 percent of the total 
to foreign countries during the last 2 official non-Communist gold reserve com- 
months following devaluaticn of the pared with 31 percent a year ago. Gold 
British pound. The 1967 gold loss was reserves of other principal non-Communist 
about twice that in 1966. The U.S. countries at yearend, in million dollars, 
balance-of-payments deficit to which gold were as follows: France, $5,234; West 
losses are closely related, measured on a Germany, $4,228; Switzerland, $3,089; 
liquidity basis, was $3,575 million, about Italy, $2,400; Netherlands, $1,711; Bel- 
$2,218 million more than in 1966. gium, $1,480; United Kingdom, $1,291; 

The $12,065 million U.S. gold reserve and Canada, $1,015. The International 
represented 27.1 percent of the Federal Monetary Fund’s gold reserve was $2,682 
Reserve note liability compared with $13,- million.’ 
235 million or 31.5 percent at the end of U.S. short-term liabilities to foreign in- 
1966. About $10,600 million, representing terests payable in dollars, reported by 
the 25-percent statutory requirement, was banks in the United States, increased 
held as backing for the Federal Reserve $3,285 million to $30,295 at yearend, re- 
notes.® flecting the increase in the U.S. balance- 

Gold reserves of non-Communist central of-payments deficit. These liabilities were 
banks and governments and international potentially convertible into gold. More 

banking institutions at yearend were esti- than one-half of the total liabilities were 
mated at $41,600 million compared with payable to West European countries. 
$43,205 million at yearend 1966. This 

was the second successive drop in official M ay 1968 pp ene to Bulletin. V. 54, No. 5, 
reserves in recent years, indicating that 7See work cited in footnote 6.
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Figure 2.—Gold reserves of non-Communist central banks and Governments. 

| PRICES 

Virtually all newly mined gold contin- offered by foreign central banks and gov- 

ued to be bought and sold either by re- ernments at $35 per ounce, establishes the 

finers and dealers under license by the official world price of gold. 

U.S. Department of the Treasury or by Prices for bar gold fluctuated on the 

the Treasury itself through the Bureau London gold market between $35.158 and 

of the Mint at the base price of $35 per $35.196 per ounce. In other gold markets 

ounce established by the Gold Reserve of the world, price quotations were con- 

Act of 1934. The U.S. policy of purchas- siderably higher than at London, reflecting . 

ing all gold offered and redeeming dollars _local political conditions and unofficial ex-
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_ change rates. Average prices at yearend sued the following statement in January 
in these markets were substantially higher 1967 in response to press reports from 
than a year ago, ranging from $35.95 at Paris suggesting that study be given to 
Beirut; $36.50 at Paris; $42.50 at Hong raising the price of gold as one of the 
Kong; to $57.50 at Bombay. means of meeting international liquidity | 

Devaluation of the pound Sterling on needs. _ 
November 18 sparked an upsurge in gold “The price of gold is determined 
speculation and hoarding against the threat by its relationship to the United 
of further international crisis and currency States dollar. This relationship has 
devaluations. The International Gold Pool been fixed at $35 per ounce since 

was forced to supply gold to satisfy the 1934, and will remain there. Any sug- private demand and maintain the price of gestion that the price of gold be 

gold near $35 per ounce. For the second raised—either to meet needs for addi- consecutive year, no gold sales by the tional international liquidity or for 

U.S.S.R. were reported. . any other reason—is completely un- | Premiums on gold coins over their gold acceptable to the United States. 
content increased substantially during the Future international monetary ar- 

year. At yearend premiums quoted by a rangements must be based on this leading London bullion. broker ranged from fact. This has been made clear to 
25 V4 percent on Mexican 50-peso cente- French financial authorities.” 
narios to 153 percent on U.S. 5-dollar half j 

, eagles. Premiums on Queen Elizabeth At the annual meeting of the Interna- 
sovereigns, U.S. 10-dollar eagles, 20-dollar tional. Monetary Fund in September 1967, 
double eagles, and 20-franc Napoleons ‘Secretary Fowler stated with reference to 
were approximately 22, 62, 47, and 59 the price of gold and convertibility: 
percent, respectively. | “ . .. Nothing in the new arrange- 

Government officials on several occa- ments on liquidity is designed to alter 
sions reaffirmed the intention of the the present relationship between gold 

oe United States to maintain the price of gold and the dollar. The United States’ 
at $35 per ounce and to continue the commitment to the convertibility of 
convertibility of the dollar into gold at the dollar into gold at $35.00 an 
that price. ounce remains firm. This has been, 
Concerning the official price of gold, and will continue to be a central fac- 

the U.S Department of the Treasury is- tor in the monetary system... .” 

| FOREIGN TRADE 

The heavy outflow of gold in December, lowered in accordance with Kennedy 
reflecting extraordinary heavy demand in Round trade negotiations. The new rates 
the London market following devaluation effective January 1, 1968 are as follows: 

_ of the pound Sterling, changed the net- 
import trade pattern of the first 11 months § ———————___________ 
to a net-export situation for the year. For Rate, 
the 12-month period net exports (exports PSUS% No. Ttem Percent * 
less imports) of 27.8 million ounces were j . 
the highest since 1965 and marked the 605.46-605.47 Platinum-silver-plated 29-45 

seventh consecutive year that exports ex-  605.60-605.66 Rolled semimanu- 18 . 5-36 
ceeded imports. Nearly all of the total 41g.go@4o7.28 carded 9 
gold exported went to the United King- a 

dom. 1 Tariff Schedules of the United States. 
Tariff rates on gold in plated, semi- 2 Ad valorem. 

fabricated, and compound forms were
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Figure 3.—Net exports or imports of gold. 

WORLD REVIEW | 

World gold production after increasing State, accounted for 72 percent of the 

for 13 consecutive years decreased about 2 total. Queensland and Northern Territory 

percent to 45.6 million ounces valued at accounted for 12 and 9 percent, respec- 

$1,596 million in 1967. Lower output in tively, and other States the remaining 7 

South Africa, the United States, Australia, percent. About 80 percent of the total 

and Canada was not fully offset by pro- output came from gold ores; the remain- 

duction gains in the U.S.S.R., Ghana, and der was recovered from copper and other 

the Philippines. base metal ores. Under the Gold Mining 

Non-Communist industrial consumption Assistance Act subsidy payments up to $8 ° 

of gold, continuing the rising trend of per ounce were paid. The total subsidy 

recent years, was estimated at 18 million paid in 1967 was $3.86 million. Gold 

ounces, about 45 percent of production. mining income is exempt from income tax 

Australia—Mine production of gold in Australia, Papua, and New Guinea. 

dropped 12 percent to 810,418 ounces. According to the 1966 census, a total of 

Western Australia, the major producing 179 gold mines employed 4,447 persons.
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Figure 4.—World production of gold. 

Canada.—Gold production continued to closed or were scheduled to close in 1967 
decline for the seventh consecutive year, or early in 1968 as minable ore reserves 
dropping 10 percent to 3.0 million ounces were depleted. At yearend only 33 lode 
valued at $115 million in 1967. Canada gold mines were operating. All but three 
continued to rank as the third largest gold- of the lode gold mines operating in 1967 
producing country, exceeded only by South _ received cost-aid under provisions of the 
Africa and the Soviet Union. The average Emergency Gold Mining Assistance Act. 
price per ounce paid by the Canadian mint The Act, due to expire at yearend 1967, 
in 1967 was Can$37.75, about the same was extended with the same provisions for 
as in the preceding 2 years. an additional 3 years. 

Five lode gold mines with a combined Geographic distribution of gold pro- 
annual production of 145,000 ounces duction in Canada follows:
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— Cant decline in tons of ore milled and gold 
Province or Territory — Troy ounces produced. The company milled 331,922 

Oo 1966 1967 tons, averaging 0.67 ounce ($23.45) per 
—_ ~—stton yielding 196,979 ounces of gold and 

Atlantic Provinces. .______ 27,321 26,911 23,102 ounces of silver with a total value 

Ontario 22 22222220ITC21,8407069 1, 8007149 Of ($7.3 million, Percentage of gold re- 
Prairie Provinces. - ____--_ 993,641 . 97,995 covery dropped slightly to 88.6. Operating 

Yukon 77777777 MBtOer = g’atg Costs were up $2.09 to $15.60 per ton. 
Northwest Territories - -__- 412,059 370,625 Reserves of developed ore at the Giant 

Total_....-.....-. 3,273,905 2,961,999 and contiguous mines at yearend were 2.04 
| million tons, averaging 0.70 ounce per ton 

Source: Dominion Bureau of Statistics. V. 37, Compared with 2.52 million tons averag- 
No. 12, 1967. ing 0.67 ounce per ton in 1966. The lower 

tonnage mined and treated during the year 
Placer gold output dropped sharply due _—_—- was principally due to a critical shortage 

to the termination late in 1966 of dredg- = of Iabor.?° | 
ing operations by Yukon Consolidated Dome Mines Ltd. reported small gains 
Gold Corp. which had accounted for most in gold production at its Dome and Camp- 
of the placer gold production. Byproduct bell Red Lake mines. At the Dome mine 
gold from base-metal mines constituted the company milled 708,800 tons yielding 
about 18 percent of the total gold recov- 179,347 ounces valued at $6.84 million. 
ered. Average employment in lode gold Dome mine ore reserves were estimated at 
mines was about 10,300 persons. 2.03 million tons averaging 0.27 ounce 

Kerr-Addison Mines Ltd. reported a 6- sper ton compared with 2.21 million ounces 
percent increase in gold output, the first of the same grade at the end of 1966. | 
production gain since 1960. From 517,240 Financial aid was provided under the 
tons of ore milled, 199,245 ounces valued EGMA. Campbell Red Lake mines milled 
at Can§$7.5 million were recovered. A 261,408 tons of ore averaging 0.66 ounce 

slight decrease in tonnage milled was more of gold per ton yielding 173,451 ounces 
than offset by an increase in the grade of | of gold valued at $6.65 million. Estimated 
ore treated which averaged 0.394 ounce ore reserves at Campbell at yearend 
($13.78) per ton, compared with 0.357 totaled 1.28 million tons averaging 0.69 
ounce ($12.51) per ton in 1966. Operat ounce per ton, an increase of 40,000 tons 
ing costs increased $0.93 to $11.62 per over last year. Metallurgical recovery was 
ton, mainly because of the decrease in 92.8 percent. Operating costs were $10.46 
tons milled and the increased tonnage per ton milled. 
being mined by higher cost square-set and 
undercut-and-fill methods. Ore reserves Colombia.—International Mining Corp. 
at yearend declined to 3.75 million tons, reported production from its dredging 
averaging 0.45 ounce of gold per toncom- operations and its underground mine 
pared with 4.19 million tons averaging totaled 109,039 ounces, an increase of 6 
0.43 ounce per ton per year earlier.® percent from 1966. Three dredges in the 

Hollinger Consolidated Gold Mines Ltd. Department of Choco operated normally 
reported that the value of bullion pro- and one in Narino had its first full year of 

duction from the Hollinger and Ross mines production following extensicn of its dig- 
declined from $8.0 million in 1966 to $5.7 ging ladder. About 16.5 million yards were 
million in 1967. Financial assistance under dredged. Developed reserves at yearend 
the Emergency Gold Mining Assistance were 173.2 million cubic yards averaging 
Act (EGMA) totaled $1.5 million com- 17.2 cents per yard compared with 145.9 
pared with $1.6 million in 1966. Operat- million yards averaging 15.7 cents per yard 
ing loss before taxes, depreciation, and at the end of 1966. Underground reserves 
EGMA payments totaled $1.0 million for at the Frontino mine declined 21,000 
the combined operations. Ore milling and ounces to 133,000 tons averaging 0.89 
employment rates dropped to 1,500 tons ———__—_ . 
and 550 persons, respectively, as salvage \ . Kerr-Addison Mines Ltd. Annual Report. 

operations Now od completion. i. Canad x Hollinger Consolidated Gold Mines Ltd. 
iant Yellowknife Mines Ltd., Canada’s nnual Repo » Pp. 6, 18. 

leading gold producer, reported a signifi- Report 1367 foe en Mines Ltd. Annual
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ounce per ton, which was mainly due to. age grade increased slightly to 0.47 ounce 
curtailment of development following an per ton. The average number of employees 
earthquake which caused flooding of the in the gold mining industry in 1967 was 
lower levels. 42,296 whites and 361,893 non-whites, a 

Pato Consolidated Gold Dredging Ltd., decline of 1,143 and 8,576, respectively. 
controlled by International Mining Corp., Anglo American Corporation of South 
reported a 2-percent drop in gold output Africa Ltd. reported that its group of 
to 88,465 ounces. The company dredged mines produced 12.11 million ounces of 
26.6 million cubic yards, averaging 12.6 gold, about the same as in 1966, represent- 
cents per yard compared with 28.1 million ing nearly 40 percent of South African 
yards averaging 12.1 cents per yard in gold production and nearly 30 percent of 
1966. Five large bucket line dredges were the world production, excluding Com- 
operated in the Nechi River valley during munist countries. Production from the seven 
the year. At yearend, total workable re- Orange Free State mines of the group, 
serves, both fully developed and partially although slightly lower than in 1966, again 
developed, were 284.7 million tons averag- exceeded 8 million ounces, representing 66 
ing 16.0 cents per cubic yard. percent of the group’s output. Production 

; . increases at President Brand and Free | 
Ghana.—Gold production, reversing the State Saaiplaas partially offset lower out- 

| declining trend of the preceding 3 years, put at Western Holdings, Welkom, Free 

increased 11 percent. . State Geduld Mines Ltd., and Freddies. 
| Ashanti Goldfields Corp. Ltd., the Gold production at the Transvaal mines , 
country’s largest gold producer, reported of the group was virtually the same as in 
gains in tons of ore treated and in gold 1966. Higher output by Vaal Reefs, West- 

recovered but a drop im average yield per ern Reefs, and Western Deep Levels more 

ton, In the year ending September 30, than offset the decline in production at 
1967, about 545,300 tons of ore averaging Fast Daggafontein and Daggafontein 

0.98 ounce per ton, was treated yielding mines. Tons milled and yield per ton at 
473,200 ounces of gold. Percentage re- Western Deep increased slightly to 3.1 
covery dropped slightly to about 89 per- million and 10.16 Pennyweight (dwt) 
cent. Ashanti’s ore reserves dropped (0.51 ounce). Ore reserves increased 0.3 
moderately to 3.42 million tons with an million tons to 5.1 million tons but average 
average grade of 1.03 ounces per ton. Ap- grade dropped slightly to 561 inch-dwt, 

| proximately 4,800 persons were employed.” — equivalent to 0.67 ounce per ton across a 

South Africa, Republic of.—Output of 42-inches stoping wet 5 ad dition, the 
Id from South African mines dropped Of Teserve averaged 10.9 inch-pounds © 

8° rom n S STOPP uranium oxide. Vaal Reefs milled 2.3 mil- 
slightly in 1967 after 15 consecutive years i f ys ldine 9.71 d . 

{ risi duction. Output was down 1 1on tons or ore yielding ¥Y. wt per ton 

On Tsing Procucson. s7ulput was (0.48 ounce), about the same as in 1966 
percent to 30.5 million ounces valued at O ° , | 

eae . . re reserves dropped slightly to 6.6 mil- 
$1,069 million. South Africa contributed : : . 
77 . lion tons averaging 469 inch-dwt (about 

percent of the total non-Communist gold . te . 0.56 ounce across 42 inches) and 32.5 production in 1967. Working costs con- . . . . . . . inch-pounds of uranium oxide. | tinued to rise and working profits declined. F are . 
ree State Geduld Mines Ltd. milled All but one of the 49 gold producing 1.91 million t ‘eldi 90 dwt (1.00 

mines that were members of the Transvaal " ) von t ons “hk hte ar wi (1. 
and Orange Free State Chamber of Mines but a hehe on, a sig d or mm tonnage 

: Id mi the other was ut a slight drop in grade. The ore reserve 
were primary so'c mines, was 5.1 million tons with an avera ield . : . . ge yie 
essentially a uranium producer. Total ore . 

° ays . of 1,170 inch-dwt (1.40 ounces) across 
milled was 77.5 million tons averaging 0.39 49 | ? . eas 

‘ inches. At Welkom mine, 2.2 million 
ounce per ton. Average working cost was tons was milled with ora ‘eld of 
$8.61 per ton and working profit was wit an average yie 

. . . . 6.72 dwt (0.33 ounce) per ton, about the $5.39 per ton milled. Five mines, Riet- . ae 
. . . same tonnage but a slightly lower grade. 

fontein Consolidated, Van Dyk Consoli- Th d 55 mill 
dated, New Kleinfontein, Randfontein, t © ch ore Teserve de of 9 60°45 ch. 
and Daggafontein, ceased operations dur- chet (18 wach aveTage grace O d wi h 53 
ing the year. w inch-ounces) compared with 5. 

Total payable ore TESETVES declined 6.9 11 Ashanti Goldfields Corp. Ltd. 71st Annual 
million tons to 167.0 million tons but aver- Report, 1967, pp. 15-20.
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million tons averaging 383 inch-dwt (19 cent proved payable at an average of 360 
inch-ounces) at the end of 1966.” inch-dwt. Ore reserves remained un- 

General Mining and Finance Corpora- changed at 3.0 million tons but average 
tion, Ltd., reported that Buffelsfontein, the | grade was down slightly to 0.47 ounce per 
largest of its group of gold mines, milled ton across 38 inches. At Winkelhaak, 
2.7 million tons of ore averaging 0.46 a record tonnage of 1.7 million tons was 
ounce per ton at a unit working cost of — treated. Working costs were reduced 18 
$9.91 compared with 2.6 million tons cents to $7.35 per ton but average yield 
yielding 0.45 ounce at a cost of $9.34 per declined slightly to 0.30 ounce per ton. 
ton in 1966. Ore reserves totaled 6.6 mil- Development footage was reduced 7,670 
lion tons averaging 0.51 ounce per ton’ feet to 52,255 feet and 13,020 feet was 
across a stoping width of 54 inches. At sampled of which 49 percent proved pay- 
Stilfontein 2.0 million tons was treated able at an average of 383 inch-dwt. The 
yielding 0.38 ounce per ton. Working costs _ cre reserve at yearend remained unchanged 
per ton were $11.62, ore reserves totaled at 5 million tons but average grade de- 
3.7 million tons averaging 0.44 ounce per clined slightly to 0.30 ounce per ton across 
ton across 41.8 inches.'* a 57-inch stoping width.”4 

Union Corp. Ltd. reported that the Consolidated Gold Fields of South 
quantity of ore milled by its group of gold Africa Ltd. reported that its group of nine 
mines totaled 11.7 million tons which operating mines produced mo:e than 5 
yielded 3.6 million ounces compared with million ounces of gold, equivalent to 17 
12.1 million tons and 3.8 million ounces percent of the total output of gold in South 
in 1966. Ore reserves at yearend dropped Africa. Average yield per ton of ore in- 
3.3 million to 30.1 million tons averaging creased and working profit from gold in- 

0.37 ounce ($13.12) per ton. At East creased nearly 5 percent. Four of the 
Geduld, tons milled dropped to 979,000  group’s producing mines on the West Wits 
but average yield per ton increased slightly line—West Driefontein, Doornfontein, 
to 0.21 ounce per ton ($7.42); working Libanon, and  Venterpost—contributed 

costs per ton remained virtually unchanged more than 94 percent of the working prof- 
at $6.23. The ore reserve in the Main and it. The increase in working costs was 
Kimberley Reefs was 450,000 tons averag- partially offset by increased productivity 
ing 0.24 ounce per ton across 64 inches, due to improved technology. Borehole ex- 
and 450,000 tons averaging 0.21 ounce  ploration east and southeast of West Drie- 
across 47 inches, respectively. Grootvlei fontein confirmed the area is underlain by 
Proprietary milled 2.5 million tons of ore gold-bearing reefs. Feasibility studies of 
yielding 0.095 ounce ($4.32) per ton at the area were completed and financial and 
a unit cost of $5.00. Operations were technical discussions initiated. 
gradually being curtailed as. ore reserves West Driefontein, the world’s largest 
continued to decline and working costs gold mine, produced 2.4 million ounces of 
continued to rise. At yearend ore reserves gold, a new record output. Development 
in the Main Reef were 2.2 million ounces and _ installation of production equipment 
averaging 9.20 ounce per ton across 51 was nearly completed at Kloof, the group’s 
inches; on the Kimberley Reef the ore re- mew mine on the West Wits line. Shaft 

| serve was 1.6 million ounces averaging 0.23 sinking was retarded by water inflow and 
ounce across 48 inches. St. Helena Mines heavy ground; trial milling was scheduled 
reported virtually no change in tons milled _to begin by yearend, and the target milling 
and yield per ton at 2.4 million and 0.45 rate of 100,000 tons per month is expected 
ounce, respectively. Unit working costs to be reached in the second half of 1968. 
advanced 10 cents to $6.50 per ton. Ore About 80 percent of the development 
reserves increased 400,000 tons to 9.5 footage sampled proved to be payable at 
million tons averaging 0.52 ounce per ton an average grade of 741 inch-dwt.4 
across 59 inches. Bracken Mines treated = —-_ 
1.1 million tons yielding 0.46 ounce 12 Anglo American Corporation of South 
($16.10) at a working cost of $7.76, only rie aot. Sist Annual Report. 1967, pp. 18, 
a slight change from 1966 operating re- Ltd. General fining and Finanee Corporation, 
sults. Development footage was reduced 14Union Cocp. ‘Ltd. "Report and Accounts 
7,000 feet to about 39,000 feet and about for. the Year Ended 3 Dee, 1967. Ps, 25°31. 
9,000 feet was sampled of which 52 per- rea. goth Annual Report. 1967) pp 21, 22.
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U.S.S.R.—Although quantitative data vanced in preparation for full-scale produc- 
are not published, available information in- tion. Also, large potentially productive 
dicates that gold production in the  gold-bearing deposits in Armenia were re- 
U.S.S.R., the second-ranking gold-produc- ported to be under development. At least 
ing country, continued to increase. Devel- two-thirds of the estimated U.S.S.R. gold 
opment of major auriferous deposits at production is believed to be from placer 
Muruntau Mountain in Uzbekistan ad- operations. : 

TECHNOLOGY | : 
Under the U.S. Department of the organic reagent for leaching gold ores which 

Interior Heavy Metals Program to increase contains a nitrile group that does not 
the domestic production of gold, the Geo- hydrolyze to form free cyanide. Laboratory 
logical Survey conducted a wide variety of _ tests using malanonitrile indicate that ex- 
field and laboratory studies of gold oc- traction of gold from a carbonaceous ore 
currences to improve capabilities for dis- | was substantially increased compared with 
covering concealed ore deposits and to extraction obtained with sodium cyanide, 
develop more accurate and rapid analytical the .standard extractant of the industry. 
methods for detecting small amounts of Bureau reseach also indicates that car- 
gold. The Bureau of Mines conducted bonaceous ore may be rendered nonre- 
research on developing methods of reliably fractory and gold extraction thereby in- 
evaluating large currently submarginal but creased by oxidation of absorptive com- 
potentially productive deposits and on ponents using such combinations as 
developing more efficient mining systems | ozone—H2SO., NaOCl, and Cl: or other 
and extraction methods aimed at lowering oxidizing systems. The chemical oxidation 
exploration and production costs. technique may become the basis of a 

The Mining & Research laboratory of | practical solution to the carbonaceous 
the South African Chamber of Mines re- problem. 

ported progress in developing a rock cutter The Canadian Mines Branch investiga- 
which can selectively mine narrow gold- tion of the potential economic advantages 
bearing seams without the u:e of explo- of recovering gold from cyanide pulps by 
sives. Tests of a prototype machine by  resin-in-pulp (RIP) techniques disclosed 
I.uipaardsvei Estate & Gold Mining Co., that appreciable savings over conventional 
Ltd., on the West Rand May, if successful, cyanidation treatment costs could be 
may lead to a continuous cycle of mining, achieved. The practical application for 
diminished rcck pressure at the face, re- gold recovery will depend partly on the 
duced heat, and alleviation of ground physical stability of the RIP resins and 
support problems. comparison of the cost of an ion-exchange 

The new rock cutter consists essentially plant with the cost of a conventional thick- 
of two chisels with extremely hard tips ening, filtering, clarification, and zinc pre- 
which plane a % inch slot above and _ cipitation plant. Other potential RIP tech- 

below the reef to a depth of about 12 nique advantages include: High purity of 
inches over a distance of about 10 feet. gold bullion, recovery of base metals, and 
The reef is then displaced by wedging with a clean effluent. 
a pneumatic breaker. After the reef is re- In the new highly automated mill of 
moved, the chisels are adjusted and cuts West Driefontein Gold Mines in the 
made in the hanging and footwalls to pro- Republic of South Africa, rod and pebble 
vide stoping width to take the machine mill input of new feed and moisture is 
forward for the next series of cuts and for regulated automatically by a gamma ray 
cleaning and support installation. source which controls the cyclone spigot 

Use of raise borers in South African orifice. The automatic controls permit the 
gold mines sharply reduced the time and_ entire grinding circuit, including five 9- 
labor required in cutting ore passes and by 12-foot rodmills and twenty 8- by 20- 
decreased operating hazards. A pilot drill foot secondary pebble mills, to be operated 
hole bored between levels 300 feet apart by 12 men, 2 whites and 10 non-whites 

was reamed to 4 feet in diameter, re- per shift. 
quired for the ore pass. An analytical technique for determining 

The Bureau of Mines developed an __ the presence of gold and silver in billionths
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of a gram quantities in geologic materials and copper alloys by immersion, was devel- 
was developed by Geochemical Systems oped by Enthone, Inc., a subcidiary of 
Company. Such sensitive analyses are American Smelting and Refining Company 
achieved by combining solvent extraction (Asarco). The AU-78 is particularly useful 
techniques and atomic absorption spectros- _in stripping gold from parts such as printed 
copy. As little as 10 parts per billion of circuit boards where both copper and 
gold and 5 parts per billion of silver can nickel are exposed to the stripping solu- 
be detected. The new analytical capabilities tion. The solution will strip up to 1 troy 
have greatly facilitated geochemical ex- ounce of gold per gallon of solution at a 
ploration for gold and silver. rate of 12 to 1 mill per hour. 

A new technique of continuous selective A new high-speed process formulated for 
plating of electronic components, devel-  strip- and wire-plating of gold was devel- 
oped by Burton Research Laboratories, was | oped by P.M.D. Chemicals, Ltd. The new 
reported to effect substantial savings in process will deposit a high-purity bright 
gold requirements. The technique, called gold electroplate of 23-8-carat purity with 
zone-controlled deposition, permits the a hardness of 120 Vickers Harness Number 
selective application of gold or other pre- (V.H.N.) to any desired thickness and will 
cious metals in bands of any width and operate over a wide range of current 
thickness on any area of strip without density at near to 100 percent efficiency to 
masking. If an integrated circuit is plated give a deposition rate of 0.001 inch per | 
before it is stamped, gold savings can b © minute or higher. A high concentration of 
as high as 85 to 90 percent. The proprie- . 7 . 
tary process also is applicable to semicon- gold in the solution (5 ounces per gallon) 
ductors, connectors, and other electronic ©bles deposition at current densities up 
components. | to 60 amperes per square foot for light 

Enstrip AU-—78, a metal stripper which deposits and up to 30 amperes per square 
removes gold from steel, nickel, copper, foot for heavy deposits. 

Table 2.—Mine production of recoverable gold in the United States, by months 

(Troy ounces) 
ESSE 

Month 1966 1967 Month 1966 1967 
en 

January............--.-. 150,816 145,488 August._________._____ 152,887 118,187 
February____._.____-_._. 143 ,927 145,846 September__.____.______- 150, 952 114,879 
March. ______ 2 151 , 043 160,756 October__.______.. 2 ___. 148 , 844 119,187 
April... 2222 147,339 147,570 November._.__.________- 146 , 224 104,097 
May..-_.-.--.--2__.___- 158 ,098 188,951 December____________-_. 152 , 222 102 , 895 
June... 2.2222 149, 756 151,185 —_—_ 
July_...- 22-2 151,812 185,251 Total_.......-.-.-. 1,808,420 1,584,187 

rn



Table 3.—Twenty-five leading gold-producing mines in the United States in 1967, in order of output 
ge EY 

Rank Mine State County Operator Source of gold 
que cr 7s Ps Ses Pe SS pS SS SSS SSS SSS SS hs 

1 Homestake___..__............ South Dakota...... Lawrence_....__....__.. Homestake Mining Co_____.......-..-------.--- Gold ore. 
2 Carlin___.___.__....._....... Nevada__......_... Eureka_____......_..... Carlin Gold Mining Co__-_-_2.....-._-----.--.- Do. 
8 Utah Copper___.__-_.---_.---. Utah_...-.......... Salt Lake_-_............ Kennecott Copper Corp__._..------------------- Copper, gold-silver ores. 2 
4 Knob Hill__._..........__.... Washington___.._.. Ferry.__.............. Knob Hill Mines, Inc___.____-_-----_------------ Gold _ore. D 
5 Getchell_..__.._.__._._........ Nevada____._..... Humboldt____._....... The Goldfield Corp__._-...-...----------.------ Do. 
6 Mayflower....__....-----.---. Utah__............ Wasatch._._..__...__.. Hecla Mining Co______--.--_------------------- Copper-lead-zine ore. a 
7 Yuba Unit______.._......_._..  California_._...... Yuba__..__..._........ Yuba Consolidated Gold Fields-__.........--.-.. Placer. > 
8 New Cornelia.___.._-.-_.__._._ Arizona____._-.__. Pima __._..____._.... Phelps Dodge Corp_______-.__-_-.-------------- Copper, gold-silver ores. a 
9 Copper Queen-Lavender Pit__.. ._..do............ Cochise.-._.._........ ..--d0O.___-___-~--------1--------------------- Copper ore. tT! 

10 Idarado____._..._............. Colorado_..._..._.. Ouray and San Miguel.._ Idarado Mining Co__.__.__...-.-.--.------------ Copper-lead-zine ore. . 
11 Iron King._.__._._.__....._.. Arizona.___._.._..._ Yavapai............... Shattuck Denn Mining Corp_........---------.-.Lead-zinc ore. ts 
12 Copper Canyon____.._......-. Nevada.._...._... Lander__.___...-.-.... Duval Corp.__...__-------.-------------------- Copper ore. > 
18 San Manuel_.___._.__..____.. Arizona____2.._... Pinal___...-2.......... Magma Copper Co_-_-____...._---.----------..- Do. a 
14 Veteran Pit_..._....._.._..... Nevada__..__._... White Pine__._._...... Kennecott Copper Corp___.___-----.------.----- Do. & 
15 U.S. and Lark_____._._._...__... Utah...._._....... Salt Lake___-__._...... United States Smelting Refining and Mining Co_-.. Lead-zinc ore. © 
16 Berkeley Pit.._........_....... Montana_____.._._. Silver Bow_.._....._.. The Anaconda Company--_.-----.-------------- Copper ore. rs 
17 Morenci._._.._____............ Arizona........... Greenlee______........ Phelps Dodge Corp____.____.___._-.----__----.. Copper, gold-silver ores. - 
18 Liberty Pit__..._...._._._.... Nevada......_..... White Pine_.__.__..... Kennecott Copper Corp___-_.-.-----------.-.--- Copper ore. hs 
19 Hogatza River___.__..._......_._ Alaska_____.._.._... Yukon River Region...__ United States Smelting Refining and Mining Co___. Placer. S 
20 Magma___.___.....__._._.... Afrizona____._..-.. Pinal___............... Magma Copper Co___._..-_--_----------------- Copper ore. “a 
21 Chicken Creek___..__..._..... Alaska_____.._..... Yukon River Region... United States Smelting Refining and Mining Co_._. Placer. 
22 Gold King_.-__....__.......... Washington........  Chelan__._.._.......... L-D Mimes______.__._..-_.-------------------- Gold ore. 
28 Chino_._._____...__......._.... New Mexico._..... Grant_..___....._._.... Kennecott Copper Corp.._._......-...-.----..-. Copper ore. 
24 85_.___....__.__....___.-.----. .-.-d0_........... Hidalgo_______...._... Diversified Mines, Inc______......-.---..-----.. Gold-silver ore. 
25 Blackbird____...___.._...._... Idaho__...._._.... Lembhi-__......__..._.... Idaho Mining Co. and Machinery Center, Inc_.-... Copper ore. 

.
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Table 4.—Mine production of recoverable gold in the United States, by States, 1965-67 

. (Troy ounces) 

State 1965 1966 1967 

Alaska_____------------------------ eee eee eee eee eee ee 42,249 27,825 22,948 
Arizona_-__._.-..-.---------------------------- +--+ +--+ 150, 566 142,528 30, 344 
California_.......------- eee ee 62 , 885 64,764 40,570 
Colorado. ___.-.---- 22 eee eee eee 37,228 31,915 21,181 
Idaho_____ eee 5,078 5,056 . 4,838 
Montana______ eee eee 22,772 25,009 9,786 
Nevada. ___..---2--- eee ee 229 ,050 366,903 434 993 
New Mexico... 2 eee ee 9,506 9,295 5,188 
Oregon.______.--- eee eee eee 499 281 136 
Pennsylvania__...__--. 2-2 eee 190,674 1 85,000 1 73,337 
South Dakota____._.---22 22 628 ,259 606, 467 601 , 785 
Tennessee. _._.-_...-.------- eee eee 122 141 131 
Utah... eee eee 426,299 438 , 736 288 , 350 
Washington_...._.----- eee (@) . Q) (yj 
Wyoming.......2-- ee ee eee eee B pune e eee ee eee eee 

Total......-.2-----------------------ee-------- =, 705,190 1,803 , 420 1,584,187 

a t Production of Pennsylvania and Washington combined to avoid disclosing individual company confidential 
ata. 

Table 5.—Production of gold in the United States, by States, and by source, 1967 

(Troy ounces) 

| By type of mine production 
_—— ——— _ Refinery 

State Lead Complex pro- 
Placer Dry ore Copper and base Other Total duction 1 

ore zinc metal sources 2 
ores ores 

| Alaska.....22-.2.-. 22,948 22 Lee eee eee eee eee eee 22,948 23,650 
Arizona.._..-....-. 2 110 66,933 4 13,007 788 80 , 844 82 , 300 
California......._.. 39,008 1,291 1 71 85 114 40 ,570 40 ,0600 
Colorado.___..--... 2,487 832 197 643 17,069 3 21,181 19,906 
Idaho_._....-..---- 26 712 1,880 1,435 711 14 4,838 3,540 
Montana.__...._--- 141 592 8,304 387 11 351 9,786 15,000 
Nevada._...------- 232 405,431 28,466 14 141 709 434 ,993 420 ,000 
New Mexico_..__.-- q 2,066 2,314 575 226 ___.... 5,188 4,000 
South Dakota_____._ 2 601,788 -..--- 2 ---uee fee eeee eee ee 601 , 785 615,500 
Tennessee.__------. 0 Lee ee Lee eee eee eee eee eee 181 2 eee 181 210 
Utah... oe 1 | 660 213,122 5 %4,077 485 288 , 350 260 ,000 
Other States 3_..._.. 31 71,977  ....-- VT .n----- 1,508 73,523 41 ,400 

Total__....-. 64,885 1,085,514 321,217 3,141 105,508 3,972 1,584,187 1,525,500 
Percent_.- .- 4 69 | 20 (4) q (4) 100 100 

1 U.S. Bureau of the Mint. 
2 Gold recovered from mill and smelter cleanup, slags, tailings, and as a byproduct of magnetite-pyrite and 

tungsten ores. , 
3 Includes Oregon, Pennsylvania, and Washington. 
4 Less than 0.5 percent.
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Table 6.—Ore, old tailings, etc., yielding gold produced in the United States, and average 
recoverable content, in troy ounces of gold per ton in 1967 

Gold . Gold-silver . Silver Copper 

State Average Average Average Average 
Short ounces Short ounces Short ounces Short ounces 
tons of gold. _—ittons of gold tons of gold tons of gold 

per ton per ton per ton per ton 

Arizona_______....._- 474 0.061 74,516 0.006 421 0.019 53,666,497 0.001 
California. ____.....-- 2,125 .601 1,660 .052 ___.--.-. __ LL 8 .125 
Colorado.___.......-- 2,520 .253 1,000 .190 150,421 Q) 2,109 .093 
Idaho__._....-.__._ _- 254 .795 (2) 12.024 434,895 .001 60,808 .081 
Montana__...___.__-- 239 ~=.197 3,641 .106 15,387 .033 9,014,687 .001 
Nevada._....-------. 1,084,702 .874 _ __-.----.  _ LLL 1,108 .047 6,422,123 .004 
New Mexico_.......--.  --------. 0 LL Le 37,843 .055  .--.---. -.--- 4,446,944 .001 
South Dakota_._...... 1,896,311 .3817 -.--. 22.) Lene Leelee lee Lee eee eee 
Tennessee_.---------- 0 eee ee eee ee eee ee eee eee eee eee eee 
Utah....-.-------- ee eee ee 39,060 .027 14,306 .006 20,864,443 .010 
Other States 3___._____ 88,995 .810 -_------ Le eee Leelee Lee eee eee ee Lee ee 

Total___....... 3,075,620 .352 157,220 .027 616,538 .002 94,477,619 .003 

. , Lead-zine, 
Lead Zine copper-zine, and ~ Total material 

copper-lead-zinc 

Average Average Average Average 
Short ounces Short ounces Short ounces Short ounce 
tons _ of gold tons of gold tons of gold tons of gold 

per ton per ton per ton per ton 

Arizona______.__.-._- 444 0.797 ..-------) --Le 288,633 0.045 54,080,985 0.001 
California_..._..._._- 8,190 .022 __-..---. _LLLe 7,860 .O11 14,843 4 .105 
Colorado. ..-._......- 1,297 .111 223,057 .002 792,093 .022 1,172,497 .016 
Idaho. _.._.....-.---- 175,526 .008 21,728 .001 674,915 .001 1,368,126 .004  . 
Montana.._....-..--- 4,012 .086 35,443 .001 211 = .052 9,073,620 .001 
Nevada. -___._....-_-. 252 3.056 4 -_-_- ee LL 228,509 .001 7,736,694 .056 
New Mexico.._...-.--  --------- 0 ~1--- 272,058 .002 43,929 .005 4,800,274 .001 
South Dakota.......-.0 --------e fee Lee eee eee eee eee eee 1,896,311 .317 
Tennessee...-..------ --------- ----. --------~ ----. 1,605,590 (4) 1,605,590 (4) 
Utah_-_......-.---.--- 253 .020 16,176 (4) 570,959 .180 21,505,197 .013 
Other States *.......-.0 --------- 0 ----- 441,379 (3) wau------ «---- 51,066,954 .069 

Total__...____- 184,974 .013 1,009,841 .001 4,212,699 .025 104,271,091  .015 

1 Less than 0.0005. 
2 Less than 14 unit. 
3 Includes Oregon, Pennsylvania, and Washington. 

. 4 Includes byproduct gold from tungsten ore. 
§ Includes magnetite-pyrite ore from Pennsylvania. 

Table 7.—Gold produced in the United States from ore and old tailings, etc., in 1967 by 
States and methods of recovery, in terms of recoverable metal 

Total Ore and old tailings to mills 
ore, old = ——————————— —— —— — —_—_—_—_————____ Crude ore, old 
tailings, Recoverable Concentrates tailings, etc. 

etc., in bullion smelted and to smelters 
State treated Thou- recoverable metal 

(thou- sand 
sand short Amalga- Cyani- Concen- Thou- 
short tons mation dation trates Troy sand Troy 
tons)! (troy (troy (short ounces short ounces 

ounces) ounces) tons) tons 

Arizona.._............. 172,556 72,262 2 _....-. 1,920,399 75,548 294 5,292 
California. _._.._....___ 15 11 379 94 3,896 233 4 856 
Colorado. _.._.---__---- 1,173 1,170 2,380 ___.__- 150,598 15,667 3 697 
Idaho-____..-.--__.-.--- 1,773 1,707 163 _____- 200,919 4,613 66 36 
Montana.___..--.-__--- 9,092 9,044 -.----. __ Lu. 235,189 8,362 48 1,283 
Nevada.__.__.-..._-.-_- 7,741 7,686 605 404,809 190,594 28,3381 55 1,016 
New Mexico. ._.___.____ 4,801 4,728  _.----. -.-.--. 191 ,252 3,115 73 2,066 
South Dakota__________- 1,896 1,896 397,294 204,489 __.___--. _LLleee Leelee Lee 
Tennessee________.___._ 5,468 5,468 -....-. -___u_e 280 , 882 Wl _L----.) LL Llee 
Utah..-.....---------.-. 21,546 21,3897 —-....-.  __ LLL 639,395 287,110 149 1,239 
Other States ?._...__._-- 2,149 2,149 13 322 450,515 73,010 (3) 147 

Total_._.....--.. 128,210 127,518 400,836 609,714 4,263,639 496,170 692 12,632 

1 Includes some nongold-bearing ores not separable. 
2 Includes Oregon, Pennsylvania, and Washington. 
® Leas than 44 unit.



. GOLD 541 

Table 8.—Gold produced at amalgamation and cyanidation mills in the United States and 
percentage of gold recoverable from all sources 

Bullion and precip- 
itates recoverabie Gold from all sources (percent) 

Year (troy ounces) 

Amalga- Cyani- Amalga- Cyani- Smelting ! Placers 
mation dation mation dation 

1968________....---.--._.. 487,264 218,212 30.1 15.0 42.2 12.7 
1964__________.._..-_...... 453,736 254,771 31.2 17.5 42.7 8.6 
1965_____.-.____-.-------. 460,271 392,171 27.0 23.0 44.2 5.8 
1966___._.._.._.____----_-. 693,093 258 ,668 38.5 14.3 42.1 5.1 
1967__....._..---_---...-. 400,836 609 ,714 25.3 38.5 32.1 4.1 

1 Crude ores and concentrates. 

Table 9.—Gold production at placer mines in the United States, by methods of recovery 

Material Gold recoverable 
treated —————_____________—__- 

Method and year Mines Washing (thousand Thousand Value Average 
producing plants cubic troy (thou- value 

yards) ounces sands) per cubic 
yard 

Bucketline dredging: 
1963__......-- ~~ eee ee 17 22 18 ,431 161 $5,651 $0.330 
1964____. 2 ee 13 13 14,382 103 3,604 251 
1965____.___-_---- Lee eee. 9 11 13 , 685 83 2,889 211 
1966____..-. 2222-2 eee 9 11 13 ,384 75 2,631 197 
1967______ 2 ee 10 10 5,448 48 1,690 -310 

Dragline dredging: 
19638_____-- ee 11 11 266 2 70 265 
1964_____. 2-2-2 eee 19 13 195 2 68 350 
1965___-_-- eee 10 11 1 632 22 57 .090 
1966_____._ ~~ eee 9 9 1227 22 70 -308 
1967._____. eee 4 4 1 55 21 21 3.981 

Hydraulicking: . 
19638___.._ 2. ~~ eee 12 12 43 1 45 1.056 
1964__.__2 eee 11 11 30 (4) 10 323 
1965__.._- eee 6 6 4 (4) 3 - 750 
1966___.. 22 ee 4 4 41 (4) 9 211 
1967_.__..____..___--__---_------ 4 5 7 1 27 3.478 

Nonfloating washing plants: 
1968__._._______.-_---_-_----_ eee 50 67 1 638 214 499 . 782 
1964___.__-- eee 55 49 1585 214 489 . 836 
1965___.-. 2 eee 48 64 — 1501 211 391 .779 
1966_____..-- eee 41 59 1 548 213 456 . 834 
1967__....._-.._-.-_-__--_-_---- 41 57 1797 213 472 3,449 

Underground placer, small-scale hand — 
methods, and suction dredge: 

1963______._..___._____.-____.-. 183 82 139 6 194 1.403 
1964______-_-_ eee 87 56 49 6 212 4,292 
1965____..-- ee 70 48 68 4 140 2.059 
1966____.-..- 2 eee 57 23 26 2 56 2.159 
1967___.--.- eee 53 19 63 2 59 .925 

Total placers: 
1968_._...-.-.- 2 u------- = 228 194 19,517 184 6,459 331 
1964_____..-.--- 2 eet ee e---- =: 185 142 15,241 125 4,383 . 287 
1965__..-...-.-..-----..-.-.---. 148 140 14,890 100 3,480 234 
1966____..-.---..-_----_._..-... 120 106 14,226 92 3,222 227 
1967__._.-.-.---.---_----..-----. 112 95 6,370 65 2,269 3,332 

1 Excludes tonnage of material treated at commercial sand and gravel operations recovering byproduct gold. 
2 Includes gold recovered at commercial sand and gravel operations recovering byproduct gold. 
pod recovered as a byproduct at sand and gravel operations not used in calcu lating average value per 

cubic yard. 
+ Less than }4 unit.
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| Table 10.—U.S. gold consumption in industry and the arts 

(Thousand troy ounces) 
eee 

Issued for Returned Net 
Year industrial from industrial 

use industrial consumption 
use 

Ss 

1963____.._-2 ee 4,252 1,332 2,920 
1964____.__ 2 eee 5,887 1,086 4,801 

— 1965____- eee 6,551 1,275 5,276 
1966____-_._- eee 7,774 1,712 6,062 
1967___-_._-- eee NA NA 6,294 . 

NA Not available 
Source: U.S. Bureau of the Mint. 

Table 11.—U.S. exports of gold in 1967, by countries 
eee 

Ore and base bullion Refined bullion 
. Destination Sanna EEEEEneTemerenenttiemeneeeeee 

a Troy Value Troy Value 
-ounces (thousands) ounces (thousands) 

See 

Belgium-Luxembourg-_.____..._........--...-. 34,358 $1,202 pene eee ee eee Lee 
Canada____..--- eee Leet 359 $13 
Germany, West______________________________ 18 , 967 664 ~ou-e eae ~ eee eee 
Italy._._..--_.- ee eee eee Lee 65 2 
United Kingdom______._.___._____.-___.__-.._ 59,253 2,074 28 , 606,980 1,001,244 

Total... eee. 112 ,578 3,940 28 , 607 , 404 1,001,259 

eee 

Table 12.—U.S. imports of gold in 1967, by countries , 
—_— Ee 

Ore and base bullion Refined bullion 
Country ——_-—— 

Troy Value Troy Value 
ounces (thousands) ounces (thousands) 

ts 
Argentina. __________-__-_- 2 eee 2 @) ee nee eee Leen ne 
Australia_____.-2- 222-2 e-__---_- =: 18,029 $6381 ____-_- LLL Le 
Austria__-.. 2 eee eee Lee 30 $1 
Belgium-Luxembourg_________._______._________.____. 24 1 20 ,040 701 
Bolivia._._....-.-22-- eee 8 (@) eee eee eee Lee eee 
Canada-_-___-__-___--___---- 2 ee eee e---- = 27,095 948 27,370 962 
Chile.___-__- eee) 22,211 <r 
Colombia.__.___._____.._--- eee 1,605 57 184,850 6,470 
Beuador_..___.__-__ ee 4,792 166 ____e eee, LLL 
El Salvador__--____.___--__-- eee Lee Le 673 24 
Germany, West_________.__._______-________ eee Le. 3,350 117 
Guatemala__.__________ 2-8 74 5 
Honduras___.-..__ ee 2,810 98 54 2 
Hong Kong..___.________- eee. 550 19 ___eee ee LL 
Japan_._------ eee eee ee 135,064 4,727 
Mexico__.______.-_____- =e 2,637 92 Lee LLL 
Mozambique.._.____.________-_-_ ee 449 160 Lee LLL 
Nicaragua_________.____--_---_-- eee e_-_---_ = 47, 586 1,654 3,702 129 
Norway-_.___.-.-----__-__---- eee eee 1,040 386 _L-e eee Lee 
Peru____._.--_---------- 2 eee ee _----. = 118 , 011 631 ____-_ ee LLL 
Philippines. ______-__-__-__- eee = 56, 677 1,989 286 , 087 10,0138 
South Africa, Republic of-...___..____..-______._-.-.-.-. 15,728 550 __--_ eee Lee 
Switzerland_.______...___-_-____-- eee eee eee eee Lee 2,815 98 
Trinidad and Tobago________________-______---_-_-_-- 20 | ee 
United Kingdom- -_-.--__-_--_------------------------| 39 1 46 , 452 1,632 

Total____--___--_-. 22 eee --_-_-_ ©2119, 382 7,671 710 , 487 24,876 
Eee 

1 Leas than 14 unit.
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Table 13.—Value of gold imported into and exported from the United States 

(Thousand dollars) 

Year Imports Exports 

1965__.___._-_--_-_-- eee eee $101 , 669 $1,285 ,097 
1966_______ eee eee 42 ,004 457 ,333 
1967________ eee eee 32 , 547 1,005,199 

Table 14.—World production of gold by countries ! 2 

(Troy ounces) 

Country 1 1963 1964 1965 1966 1967 > 

North America: 
Canada____...-_-______- 4,003,127 r 3,835,454 r 3,606,031 3,273,905 2,961,999 
Central America and West 

Indies: 
Costa Rica e_________ 3,000 3,000 570 570 5) oO 
Haiti... 2-2-2 6,778 8,090 ® 6,719 5,071 NA 
Honduras______.___- r 3,070 r 3,401 F 4,090 r 4,274 5,924 | 
Nicaragua_.__......_._  . 204,769 225,581 198 ,152 199 ,108 177 , 702 

Mexico________.________. t 237,947 209 ,976 r 215,795 r 213,609 181,491 
United States 3__.________ 1,454,010 1,456 ,308 1,705,190 1,803 , 420 1,584,137 

South America: 
Argentina. ._______._____ 313 303 84 r 55 NA 
Bolivia__...-_.-.____-____ 153,019 - 128 ,576 94,314 86 , 982 55,069 
Brazil4__.......-._____-- r 131,818 tT 142,524 r 155,031 © 167,955 172 ,000 
Chile. ___._--_--_ 2 ee 77,294. r 64,992 r 58,897 r 74,513 55,964 
Colombia____.__..._.__-- 324,514 364,991 319,362 © r 280,823 258 , 186 
Eeuador..______..___._-- 21,041 17,681 11,512 10,901 NA 
French Guiana_________-_. 6, 993 4,823 _._.______-- 632 NA 
Guyana.______________-. r 2,848 2,111 2,077 3,045 | 2,379 
Peru___._-_- 2 ee 101,018 92 , 503 105,183 94,978 95,559 
Surinam._._______-_-____- 3,548 8,258 6,269 r 5,159 4,500 
Venezuela________--_=_-- 26, 947 33 , 536 23 , 660 16,895 18,917 

Europe: ! . 

Finland___...____._-____- 20 , 416 22,055 18 ,037 15,465 e 14,000 
France__________.___-_-- 53,627 — 54,303 57,389 F 60,164 e 6,400 
Germany, West._______-_- 2,048 2,402 1,865 r1,071 e1,100 
Portugal_._._.._.--_-.-- 21,895 21,316 21,541 r 18,776 e 27,000 
Spain_ 222-22 eee 15,625 23 , 534 8,295 450 NA 
Sweden__________.-____- 115,164 117,672 116,064 € 115,000 NA 
U.S.S.R.¢ 5. ee 4,370,000 4,650,000 5,030,000 5,370,000 5,700,000 
Yugoslavia_...___._..__- 83 , 656 106,773 103 ,911 ®¥ 84,942 e 86, 066 

Africa: 
Angola___..2 2 oe 37 7 2 -u-eee eee tee eee 
Botswanaé_._....-___-__. 142 10) Leelee eee ee eee eee eee eee 
Cameroon_____.--.------ 1,865 739 1,286 | 900 e 800 
Central African Republic_- 96 75 23 48 _.--.----- 
Congo (Brazzaville) __._-_- 2,954 3,567 3,697 4,080 NA 
Congo (Kinshasa) _______. 214,574 188 ,693 90 , 408 158 , 632 153,520 
Ethiopia___....___._____- e 27,300 e 27,300 24,236 ¥21,256 23,612 
Gabon, Republic of_.____- 35,719 42,760 37,134 t'34,433 NA 
Ghana._______2 22 ee 921,255 864,917 755,191 - 684,395 %62 ,609 
Kenya.._.._- 2-22 -__- 10,193 12,480 11,420 11,988 33 , 366 
Liberia *_______..._.-.-- 1,960 1,824 1,701 4,351 §,111 
Malagasy Republic- ------ 900 440 598 852 752 
Mozambique_-____..._-._. 29 40 32 | © 22 22 
Nigeria_......-.-.----_-- 316 244 80 - 61 39 
Rhodesia, Southern. - _-__-__ 566 ,277 575,386 544,100 e 550,000 NA 
Rwanda.......__.__-__-- NA NA NA r 106 3 
South Africa, Republic of. 27,431,956 29,111,524 30, 553,874 30,879,700 30,532,880 
South-West Africa, 

Territory of......._-_-- 3 32 14) _. 22 lee. NA 
Sudan_..-_...2. 222 -_-- 868 877 300 200 NA 
Swaziland. _._.___.._-_.- 2,092 2,078 1,619 808 __...-._--- 
Tanzania____.___.__-___- 102,917 93 ,040 90,819 55,473 18 , 486 
Uganda_________.._.-_-. 48 24 36 3 NA 
Upper Volta___________-_- 44,786 32,665 32 ,504 16,075 __._._..--- 
Zambia__________.--___- 4,960 5,033 5,196 e §,000 e 5,000 

See footnotes at end of table.
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Table 14.— World production of gold by countries ! 2—-Continued 

(Troy ounces) 

Country ! 1963 1964 1965 1966 1967 P 

Asia: 
; 

Burma ¢________________- 200 200 200 . 200 200. 
Cambodia____.__.______- 6,687 e 6,000 e 4,500 er 4,000 NA 
China, mainland e_______- 60,000 60,000 60 ,000 60,000 50,000 
India___2___..._._-__-__- 138 , 409 148 , 504 130,628 120,244 97 ,256 
Indonesia 4_____________- 4,437 5,813 6,752 r 4,122 7,752 
Japan Tee ee 262,142 253,300 264 , 842 r 256,395 252,769 

orea: 
North e______..___-- 160 ,000 160 ,000 160 ,000 160,000 160 , 000 
South 3____._._____-- 90,095 75,791 62 , 836 60, 765 63 , 337 

Malaysia: . 
Malaya___________-- 9,116 7,296 3,982 2,959 1,289 
Sarawak_...______--- 2,773 3,115 2,602 2,611 2,521 — 

Philippines. __....__.__-- ~ 876,006 425,770 * 437,474 r 453 , 546 500, 417 . 
Taiwan. __._.__-.______- 31,710 17,660 32,148 41,805 32,414 

Oceania: 
Australia_......._._____- 1,023,970 963 , 834 ® 877,643 r 914,732 627,171 
British Solomon Islands. - _ 240 101 310 NA NA 
Fiji-...2---.2--- ee. 107 , 262 100, 493 109,095 112 , 567 111,108 
New Guinea___________-_- 43,552 38 , 934 32 ,439 28,068 27,628 
New Zealand__________-- 14,206 8,948 12,136 8,965 NA 
Papua________________-.- 47 43 55 38 43 

Total___._..-..----.-- 8° 48,146,584 844,839,720 8: 46,221,950 %&* 46,566,663 © 45,610,000 

e Estimate. »P Preliminary. t Revised. NA Not available, but estimate included in 1967 total. 
1 Gold is also produced in Bulgaria, Czechoslovakia, Rumania, and small quantities probably in East 

Germany, Hungary, and Thailand. Data for these countries are not available. Data are also lacking on clandes- 
time activities. . 

2 Compiled mostly from data available June 1968. 
3 Mine production. 
4 Officially reported production only. 
5 Qutput from U.S.S.R. in Asia included with U.S.S.R. in Europe. 
6 Year ending August 31 of year stated. . 
7 Refinery production for Japan was as follows: 1963, 432,572 ounces; 1964, 460,171 ounces; 1965, 519,170 

ounces; 1966, 555,468 ounces; and 1967, 678,123 ounces. 
8 Total is of listed figures only: no undisclosed data included. 

Table 15.—Republic of South Africa: Salient statistics of the gold-mining industry 

1965 1966 1967 

Ore milled___-_...-----------------_.--,.- thousand tons__- 80,027 78,250 77,475 
Gold recovered }___........._._.....-thousand troy ounces__ 30 , 554 30,879 30 , 532 
Gold recovered._..._..._-_._........._. ounces per ton_-_ .376 .389 389 
Working revenue (gold)!__.__-_..._._-..-.-_.--thousands__ $1,087,717 $1,086 ,675 $1,075 ,337 
Working revenue per ton milled 2?._.....-.._-2.22 2222 Lee $13.71 $14.14 $14.00 
Working costs 2________.__._..___._.__._____thousands_-_ $610 , 464 $630 , 861 $647 , 593 
Working costs per ton ?_______.__-_____.__._________-L_-- $8.04 $8.43 $8.61 
Working costs per ounce of gold ?_____._____-___________- $20.69 $21.11 $21.81 
Total working profit from gold !_____._________thousands_ $431, 556 $428 , 841 $404 , 037 
Estimated working profit per ounce from gold ?___________- $6.93 $5.71 $5.36 
Dividends paid... ____._....._.-..____.._...__.thousands__ $175, 818 $174,076 $169 , 328 

1 Includes non-Chamber of Mines’ producers. 
2 Excludes primary uranium producers. 

Source: The Mining Journal (London).
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By Donald E. Eilertsen * | 

| ! 
Domestic output of natural graphite was —Government stocks of various natural : 

slightly smaller in 1967 than in 1966  graphites totaled 44,071 short tons at year- 
while imports for consumption were near end 1967 compared with 45,071 tons at 
the largest, the amorphous type being the yearend 1966. This reduction resulted from 
largest ever reported. Production data on the sale to the domestic consuming in- 
synthetic graphite were obtained on a_ dustry of 238 tons of Malagasy flake, 413 
nationwide basis for the first time; the tons of Malagasy fines, and 349 tons of 
output in 1967 exceeded 208,000 short other graphite. 
tons. ———_——— 2 i 1 : ‘alist, Divisi £ Mineral 

Legislation and Government Programs. Shug oty specialist, Division of Miner 

Table 1.—Salient natural graphite statistics _ 
a 

1963 1964 1965 1966 1967 
a 

United States: . 
Consumption 1________.._.-_--.-.....-short tons.._ 247,000 254,000 247,100 248,400 38 ,300 

Value !1_____.___________..__.___.thousands_. 2$6,111 2$7,026 2$6,390 2$6,629 $5,700 
Exports__......-_-.-----------.-----short tons_-_ 900 2,000 3,200 3,200 3,600 

Value________________________.__thousands_- $190 $333 . $419 $428 $460 
Imports for consumption !1__........---short tons._ 52,200 47,200 58,100 56,700 56, 700 

Value 1________________.___....._thousands.. $2,000 $1,943 $2,387 $2,545 $2,348 
World: Production....__.__..____-_-_--.--Short tons.. 748,000 683,000 669,000 534,000 350,000 
ep nn 

1 Includes some artificial graphite. 
2 Includes some estimates. 

| Table 2.—Government yearend stocks of natural graphite 
(Short tons) | 
a 

Type of graphite National Supplemental Total all 
stockpile stockpile stockpiles 

Malagasy crystalline flake: | 
Objective_...____-..-_.-_...-------------+------+---------- 10,800 _.....--_- 10,800 
Excess__...-___-____. ee eee ene een ee eee ee 15,3381 _...-.-.-- 15,331 

Total___.._-.____________ eee eee eee ee 26,131 .--------- 26,131 

Malagasy crystalline fines: 1 
Objective____-._.__-_.-.--------------------------------- 5,296 ' 1,904 T,200 
Excess__.___.- eee ee ee eee eee eee ee eee eee 4 4 

Total___.___.._________- uu 5,296 1,908 7,204 

Ceylon amorphous lump: 
Objective_____._-_---.-.-.------------------------------- 4,458 (1,042 5,500 
Excess. ___.-.------------------------------------------- 0 ---------- _ 386 386 

Total___._.-._.--------__---_----- +--+ -- 4,458 1,428 5,886 

Other than Ceylon and Malagasy, crystalline: / 
Objective.__.....--..-.-----------------+------------------- 2,800 ___...---- 2,800 
Excess: 

Stockpile grade_______...__-__-.-_----------------+----- 2,009 ____.-.--- 2,009 
Nonstockpile grade.____...---.----------------------- Al __ viii ee 41 

Total inventory____._-_....-----.------------------- 4,850 _--------- 4.850 
A 

Source: Office of Emergency Planning. Statistical Supplemental Stockpile Report to the Congress. OEP—4, 
July—December 1967. 

| BAB
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DOMESTIC PRODUCTION 

The Southwestern Graphite Co., Burnet, The Carborundum 
Tex., continued to be the only producer of Co ...........Sanborn, N.Y. 
natural graphite for the sixth consecutive The Dow 
year. The output in 1967 was somewhat Chemical Co ..Midland, Mich. 
smaller than in 1966. Great Lakes | 

Production data on synthetic graphite ot yon CoP - - Rosamond, Calif. 
were obtained on a nationwide basis for | . . . . Carbon Corp .. Morganton, N.C. the first time in 1967. Synthetic graphite _ ( . Great Lakes output (shipments of powder plus furnace C . ; . c. arbon Corp ..Niagara Falls, N.Y. production of shapes) totaled 208,107 short . 2. Speer Carbon Co . Niagara Falls, N.Y. tons valued at almost $104.9 million, the Stackpole 

larg est Pp roduction by far being grap hite | Carbon Co ....St. Marys, Pa. Shapes. Six companies produced synthetic Union Carbid | 
hite principally from petroleum coke: ee ance : grap p pally : p ° > Corp a eee cane Columbia, Tenn. although some graphite was derived from | . : | other 1 ‘als. Th d Union Carbide 

severai other raw materials. e producers Corp..........Niagara Falls, N.Y. 
were as follows: : 

, a Chas. Pfizer Co., Inc., began to build 
Company: oe Location a new plant at their Easton, Pa., facilities 

The Carborundum | to produce pyrolytic graphite for missile 
Co ...........Hickman, Ky. and other uses.” | 

CONSUMPTION AND USES 

Natural graphite consumption was sub- uses were in the form of shapes, such as 
stantially smaller in 1967 than in 1966 anodes, electrodes, crucibles and vessels, 
mostly due to revisions in reporting. refractories, electric motor brushes, brush 

Synthetic graphite powder was used as __ stock, cloth, fibers, and laminates. 
carbon raiser in steelmaking, additive in | 
nonferrous metallur lubricants, and 
f drv faci Ss p Yo. hite? 1 2 Steel. New Plant Will Produce Pyrolytic oundry facings. synthetic graphite'’s largest Graphite. V. 160, No. 16, Apr. 17, 1967, p. 90. 

‘Table 3.—Consumption of natural graphite in the United States in 1967, by uses 
a eee 

: U Crystalline Amorphous ! Total 
se . eee 

Short | Value Short Value Short Value 
tons tons tons 

eee 
Batteries_____.-__-----------2 2 Leet. 21,133 $241 , 483 WwW W 1,183 $241,483 
Bearings___._._._--._-- 2 ee 2139 60,817 W WwW 139 60 , 817 
Brake linings_____-__._-____________________ 421 133,918 395 $181,701 816 265,619 
Carbon brushes_.____.____________________. 104 55,197 543 241,763 647 296,960 
Crucibles, retorts, stoppers, sleeves, and nozzles. 23,904 637 ,005 W W 3,904 637,005 
Foundry facings-_.-___..________._________. 1,768 312,815 6,748 656,756 8,511 969,571 
Lubricants._.....--_---2 ee 278 108,577 2,350 314,937 2,628 428,514 
Packings_________________ ee. 224 79,178 244 98,877 468 178,055 
Paints and polishes_-________________._______ 25 6,263 204 23,647 229 29,910 
Pencils____-.___-_- eee 994 332,462 883 225,025 1,877 557,487 
Refractories____..._.---____________._____. W W 36,643 640,532 6,648 640,532 
Rubber_____________.--- eee 56 27,136 197 49,563 253 76,699 
Steelmaking______.______-__________ 783 113,737 5,986 475,071 6,769 588,808 
Other 4.__.- 2 eee 933 290,439 3,366 448,144 4,299 733,583 

Total__.___.__.__-_-.________________ 10,762 2,399,027 27,554 3,301,016 88,316 5,700,043 
eee 

W Withheld to avoid disclosing individual company confidential data, included in total. 
‘ Includes mixtures of natural and manufactured graphites. 
2 Includes some amorphous, the largest portion being crystalline. 
3 Includes some erystalline, the largest portion being amorphous. 
4 Includes adhesives, chemical equipment and processes, electronic products, gray iron castings, powdered- 

metal parts, small packages, specialties, and other uses not specified.
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| oo PRICES 

. Actual prices for natural graphite are amorphous graphite containing a mini- 

negotiated between buyer and seller and mum of 97 percent carbon at 30.5 to 33. 

cover a wide range of specifications. cents. 

Oil, Paint and Drug Reporter quoted Prices quoted by Metals Week for flake 

the following prices for graphite, per and crystalline graphite, f.o.b. source, bags, 

pound, in bags, fiber drums, ex warehouse: _ per short ton, were as follows: Malagasy 

Nos. 1 and 2 flake graphite containing 90 Republic, $86 to $204; Norway, $85 to 

to 95 percent carbon at 29 to 32 cents; $145; West Germany, $112 to $610; and 

powdered crystalline graphite containing Ceylon, $76 to $223. Amorhpous, nonflake, 

88 to 90 percent carbon at 20 to 23.5 crypto-crystalline, graphite per short ton, 

cents, 90 to 92 percent carbon at 22.5 to f.o.b. source (80 to 85 percent carbon) 

95.5 cents, and 95 to 96 percent carbon at was quoted as follows: Mexico (bulk), $193 

- 99 to 32 cents; powdered amorphous to $22; South Korea (bulk), $15; and 

graphite at 6.5 to 12 cents; and powdered Hong Kong (bags), $21. 

FOREIGN TRADE 

Exports of natural graphite were the among the largest and those from Mexico 

largest on record, with Canada receiving were the largest ever reported from that 

almost 42 percent. country. | 

Imports of natural graphite ranked 

Table 4.—U.S. exports of natural graphite, by countries : 
ee 

Amorphous, crystalline flake, lump, or chip, 
and natural n.e.c.! 

| a 
Destination 1966 1967 

Short Value Short Value 
_ tons (thousands) tons (thousands) 

. 

. 

Arabian peninsula states, n.e.c_____.--------------- 109 $5 .__--.---- ---------- 

Argentina_______-------------------------------- 59 8 19 $2 

Australia____------------------------------------ 28 3 ST 10 

Austria_____..___-------------------------------- 6 Lo LLL uee--- +--+ -+----- 

Brazil___..__.____-_----_------------------------- . 206 33 65 10 

Canada__________-----.------------------------- 1,221 147 1,490 171 

Chile_____._____-------------------------------- 2 (2) 60 8 

Colombia________.------------------------------- 66 9 16 3 

Denmark_____._____----------------------------- 16 3 4 (7) 

France_________-_-_-.---------------------------- 208 25 136 22 

Germany, West___------------------------------- 44 6 82 8 

Greece____.__._-.------------------------------- 29 4 Lo e---) H+ -------- 

Guatemala______.__-_-_-.------------------------ 4 (2) pee eeeeeee) oe ---- 

India_______________--__------- eee ee ee ee eee ene ee fee ere errs 11 1 

Israel____.______-------------------------------- 21 3 11 2 

Italy____-.--.----------------------------+------ 82 33 67 13 

Japan____._..----------------------------------- 13 2 123 20 

Leeward and Windward Islands-__-_..-------------- 2 (2) 64 8 

Libya__...___----------------------------------- 0 -------g520 corr ag 64 q 

Mexico_______.--__------------------------------- 335 42 403 50 

Netherlands____-._.----------------------------- 109 14 205 25 

Norway ____------------------------------------- 29 2 T 1 

Pakistan_________.-__--------------------------- 7 1 LiL ----) +--+ ------ 

Peru__________.-.------------------------------- 13 2 _--_------ ---------- 

Philippines______-------------------------------- 68 10 79 il 

South Africa, Republic of. ...-.-------------------- q Lo __-- ee eee Lee eee 

Spain____._...---------------------------------- 26 3 T 1 

Sweden_____.__-._------------------------------- 31 4 15 2 

Switzerland______._.----------------------------- 8 1 28 4 

Taiwan_____________---------------------------- 12 2 25 3 

United Kingdom. -___----------------------------- 232 36 300 45 

Venezuela__________----------------------------- 123 21 173 30 

Viet-Nam, South_.__.---------------------------- 11 Q2 __-__ue eee ee ee ---- 

Other countries__...----------------------------- 34 5 : 18 3 
na 

Total____________------------------------- 3,161 428 3,569 460 

EEE ae 
1 Not elsewhere classified. 
2 Less than }4 unit.
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Table 5.—-U.S. imports for consumption ef natural and artificial graphite, by countries 

Natural Artificial Total 

. Crystalline Crystalline Other natural, 
. flake lump, chip, crude and 

Year and country or dust - refined Short Value Short Value 
OO tons (thou- tons (thou- 

Short Value Short Value Short Value sands) sands) 
tons (thou- tons (thou- tons  (thou- 

sands) sands) sands) 
a 
1965_______.___.___.___. 6,394 $669 87 $19 51,533 $1,688 42 $11 58,056 $2,387 

1966: _ oo Be ON Austria__.______--_-- 27. 3 ue. Lee 66 8 93 11 
Canada___-_--_------- eee eee eee eee LLL. 70 2 70 2 
Ceylon_...---------- eee eee eee LLL 4,150 474 1. Lule 4,150 ATA 

_ France__.._________- 2 Poeee ee eee eee eee 2 1 
Germany, West.____-_ 487 98 ___..  _L_L_L 1,344 156 5 3 1,836 257 
Greenland..-.._-----  ----- tenet LeeLee 107 2 --2--  ----- 107 2 
Hong Kong___..----- 0 --eee eee LLL LLL 17 A4 Lele Le 17 4 
Korea, South____-.-.. ----. et eee LLL LLL 695 160 _-Lee LL 695 16 
Malagasy Republic_.. 5,886 599 ____. __L_e 28 2 --.-. --... 5,914 601 
Mexico__._---------- ) -----) ---ee eee L-_-_- = 440,218 847 _-__. ___.. 40,218 847 
Norway___---------- ----- 0 ----- Leelee 3, 503 3806 _._.. _.__. 8,508 306 
Switzerland__-.------  ----- 0 --e-e eee eee LLL 8 3 8 3 
Turkey_____________- 81 Went, eee eee ee LLL 81 11 
United Kingdom____-- _---_--) -eeee LLL Le 31 6 28 (4 59 10 

Total_____..____.. 6,488 M120 LL _e ----- 50,154 1,821 111 12 56,748 2,545 

1967: a 7 CO a 
Austria._..______.-__- 40 A LLL Le 28 8 LLL Lee 68 7 
Canada___----------  -----  --n-- Leelee LLL 1 1 250 9 251 10 

- Ceylon._--.--- eee eee LeeLee LLL 3 , 842 441 ___.. ___ee 3 , 842 441 
France._____.._____- 2 Poteet eee eee eee LeeLee 2 1 
Germany, West__-_-__-_ 215 43 14 4 1,504 190 27 19 1,760 256 

. Korea, South_-------  ----.  ----- LeeLee 995 26 ---_ 2 LLL_e 995 26 
Malagasy Republic... 4,451 457 __-- Lee 28 5 ne 4,479 460 
Mexico___-_--------2 0 ----- eee Lee L_L_. )=—42,, 682 893 __... ____. 42,682 893 
Norway-._----------  ----- ----- =e _---, = 2, 889 222 _.-.. ____. 2,889 222 
Sweden_.-__--------- 0 ---ee Leet LeeLee 110 9 LLL LLlee 110 9 
Switzerland__-------. 2-2-2.) eee Lee eee LeeLee 10 5 10 5 
Thailand_-___-----_---.-  ----- Lee LeeLee 56 8 _---. ____- 56 8 
Turkey___._________-_ 55 6 Lee, eee eee eee eee 55 6 
United Kingdom__---  ----- eee LLL eee 26 4 26 4 | eS 

Total_____________ 4,763 511 14 4 51,585 1,796 313 37 56,675 2,348 
i 

WORLD REVIEW | 

India.—India’s first synthetic graphite Gumbu mine, and at least 40,000 tons of 
plant, Graphite India Ltd., Durgapur, amorphous graphite at the Mutale mine.* 
West Bengel, was dedicated in J anuary and Spain.—Plans were disclosed for con- 
expected to begin production within 2 structing a $10 million graphite electrode 
months. The initial annual capacity was plant at Pamplona by Union Carbide 
reported to be 6,000 metric tons and €x- — Iberica, S.A. The plant, to be completed in 
pandable to 30,000 tons. The plant is a the latter part of 1968, will be fully in- 
joint enterprise of Great Lakes Carbon tegrated from raw material to finished 
Corp. of New York City and Bangur product, and have an annual capacity of 
Brothers Ltd., of Calcutta, and capitalized 10,000 tons. 

for $1,625,000, the Indian and United = gweden.Union Carbide Norden AB States firms each subscribing $325,000 and : : . th 1 bi; f India $975,000. At was reportedly expanding its graphite 
; rl oe ecit Poh 1c Ol i 0 a . r : products plant at Trollhattan to a capacity 
u "$3.3. a © new P he s voretk ee '0 of 10,000 tons of graphite electrodes, 

Save 3 Mion annually in foreign ex- anodes, and special products annually.® change. — 
64. area of Mines. Mineral Trade Notes. V. ° . . » No. 4, April 1967, p. 138. 

South ; Africa, Republic of.—Graphite 4 Bureau of Mines. Mineral Trade Notes. V. 
_ deposits in the Zoutpansberg District were 64, ae: il, November 1967, p. 20. 0 

reported to contain reserves of 40,000 tons Spanish Graphite Dlectrode: Plant. yr too Net of crystalline graphite at Dow 71MT mine, 22, June 3, 1967, p. 44. 
100,000 tons of crystalline graphite at 1967 oe Minerals (London). No. 1, October
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Table 6.—World production of natural graphite by countries ! 

(Short tons) 

I 

Country 1963 1964 1965 1966 1967 P 2 

North America: 
Mexico_____-------------------------- r 20,176 33 , 441 44,548 ® 42,717 NA 

United States_......------------------ WwW Ww WwW WwW WwW 

South America: 
Argentina._._------------------------ 306 245 r 202 154 NA 

Brazil__....___--_-------------------- e 1,650 e 1,270 1,292 r 1,408 NA 

Europe: 
Austria_._____.------------------------ 109,778 112,697 94,529 87,677 e 35,300 

Germany, West..--------------------- 14,122 14,796 15,005 r 14,488 e 14,300 

Italy ...------------------------------ 2,053 r1,443 1,353 1,179 e 2,000 

Norway -._.-------------------------- 8,408 7,983 r 9,348 r 9,458 e 8,800 

' U.S.S.R.e____-_-_-_--_------------------ 60 , 000 r 66,000 r 66,000 r 72,000 72,000 

Africa: 
Malagasy Republic-_-_----------------- 21,214 14,521 18,756 r 18,040 e 17,600 

South Africa, Republic of__.------------ 671 1,042 447 1,161 e 660 

Asi South-West Africa____..---------------  --------- 276 396 400 NA 

sia: 
Ceylon (exports) -_-_-.----------------- 9,280 11,957 9,789 11,051 11,428 

China (mainland)¢-_-------------------- 45,000 . 45 ,000 45,000 45 ,000 34,000 

Hong Kong.-_.------------------------ 891 995 __--.---- --------- 21 

Japan.._..--------------------------- 3,305 2,700 2,482 r 2,428 NA 

Korea: 
North ¢_______------------------- 77,000 77,000 77,000 83 , 000 83 , 000 

South________..------------------ 374,428 291,515 283 ,315 144 ,338 70,417 
ana 

; Total 3....._...-----_----------- 1% 748,282 * 682,681 + 669,462 r 534,499 349 , 526 

I 

e Estimate. >» Preliminary. t Revised. NA Not available. W Withheld to avoid disclosing 

individual company confidential data. 
1 Graphite is known to be produced in Czechoslovakia and India, but production data are not available. 

2 Compiled from data available April 1968. 
3 Total is of listed figures only; no undisclosed data included. 

Table 7.—Ceylon: Exports of graphite, by Table 8.—Malagasy Republic: Exports of 

countries graphite, by countries 

(Short tons) (Short tons) 

a Oe 

Destination 1966 1967 Destination 1965 1966 

a 
en 

Australia__.._.---------------- 505 440 Australia__._.-.---------------- 192 113 

France______.----------------- 246 384 Belgium-Luxembourg-.---.----- 63 _-.--- 

Germany, West----------------- 84 67 Canada___.-------------------- 55° 55 

India___..._-.----------------- 509 991 Denmark_.-_-.--.-------------- 27 _.---- 

Japan___._-------------------- 2,195 2,754 France____._-_---------------- 3,339 2,808 

Pakistan.__._._._.------------- 71 81 Germany, West-_---.------------ 2,066 1,609 

Poland__.____----------------- 55 83 India_______---_--------------- 185 96 

United Kingdom_._..----------- 2,274 2,512 Italy.___..-------------------- 818 1,003 

United States___.______--------- 4,868 3,836 Japan____--------------------- 1,088 1,127 

Other countries___..------------ 244 280 Netherlands-_-_-.-.--------------- 66 242 

——__—__—__—————-_._ Poland.__---_----------------- 50 99 

Total_..__.._------------ 11,051 11,428 South Africa, Republic of_------- 66 __---- 

. Spain____.-_------------------ 257 229 

United Kingdom.....----------- 5,886 5,505 

United States___.....---------- 5,638 5,550 

Other countries........--------- 34 97 

Total.......--.---------- 19,780 18,533 
es 

TECHNOLOGY 

_ A promising technique for rapid, small- rod at a speed of 1.75 inches per minute, 

scale production of artificial graphite prod- and venting soot from the gas baking 

ucts was described. Some of the features of furnace to avoid shortout of an electrical 

this method were the determination of a heater.’ 

satisfactory coke-pitch mixture ratio” of 7 Heitman, Joseph B. Rapid Process for the 

(79: 21 ); the simultaneous’ extrusion, Manufacture of Carbon and Graphite Articles. 

baki d hitizi f a Qeinch Electrochem. Tech., v. 5, No. 5-6, May-June 

aking and graphitizing of a c-inc square 1967, pp. 307-308.
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Improvement in the quality of carbon and pressures. The extent of this progress 
and graphite materials for seals, bearings, is revealed in a systematically arranged 
and electric motor brushes continued. report with more than a hundred refer- : Better materials and improved mechanical _ ences.® | 
designs have made carbon and graphite , 
components last three to five times longer 8 Paxton, R. Robert. Carbon and Graphite Ma- than in the past and have made them able terials for Seals, Bearings, and Brushes. Elec- . . ° trochem. Tech., v. 5, No. 5-6, May—June 1967, to withstand much higher temperatures pp. 174-1892.



By Paul L. Allsman * 

Gypsum production continued to drop chemicals and fertilizer manufacture dur- 
during 1967, but the decline was appar- ing 1967. 
ently leveling out. At the end of the Domestic production of crude gypsum 
year a new surge in the construction mate- . declined only 3 percent from 1966, while 
rials industries gave gypsum producers’ the quantity of imported crude gypsum 
renewed confidence. A trend toward declined 14 percent. Production of board 
diversifiication into related industries was products decreased only 1 percent during 
apparent as the industry attempted to 1967, while total value of board products 
lessen its dependence on construction decreased 3 percent in 1966. 
activities. Research into new uses for — 
gypsum established the industry in basic Stud modity specialist, Division of Mineral 

Table 1.—Salient gypsum statistics 

(Thousand short tons and thousand dollars) 

1963 1964 1965 _ 1966 1967 

United States: 
Active mines and plants !___._ 22 222 103 106 113 121 113 

Crude:? 
Mined__-_._._-___---__-------.--- 10 ,388 10,684 10,0338 9,647 9,393 . 

Value____..___.._...-_.__.... $38,188 $38,874 $87,375 $385,681 $34,383 
Imports for consumption._________- 5,490 6,258 5,911 5,479 4,722 

Calcined: 
Produced____..__-.------.-------- 9,181 9,440 9,320 8,434 7,879 

Value_______.__..-.___-__.--_ $181,668 $135,877 $133,028 $119,747 $115,457 
Products sold (value)..__..._.._.._.._.. $414,090 $481,717 $419,620 $876,871 $362,268 
Gypsum and gypsum products: 

Exports (value)__...___.---------- $1,431 $1 , 808 $2 , 032 $2 ,674 $2,918 
Imports for consumption (value)___. $12,357 $14,687 $13,328 $17,281 $11,353 

World: Production._______________-_.--.--_--_- 50,172 51,638 53 ,076 49 ,629 NA 

NA Not available. a 
1 Hach mine, calcining plant, or combination mine and plant is counted as 1 establishment. 
2 Excludes byproduct gypsum. 

DOMESTIC PRODUCTION 

Of the 75 mines operated, 58 were’ ment. A total output of 8.3 billion square 
open pit and 16 were underground; | feet of board products was reported in 
was both. Eighty-four percent of the total 1967 with a value of $302.6 million, com- 
output came from 41 mines operated by pared with 8.4 billion square feet of 
companies having calcining equipment. board products with a value of $312.5 
By State, the leading crude gypsum pro- million in 1966. 
ducers were Michigan, 15 percent; Cali- New-capacity additions slowed in 1967 
fornia and Iowa, 13 percent each; and as the housing market declined for the 
Texas, 10 percent. third straight year and sales of gypsum 

Domestic and imported gypsum was building products slumped. Instead, the 
calcined at 76 plants that had 224 kettles gypsum industry began to expand into 
and 77 other pieces of calcining equip- other, related or closely allied industries 

| 551
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| such as wood-fiber building products, the also began production of mineralized, 
home furnishings industry, and manufac-  wool-fiber roof deck in a new plant in 
ture of chemicals. Mergers by several of Columbia, 8.C. The new manufacturing 
the largest gypsum producers should process was developed by United States 
diversify their product markets so that Gypsum’s Research and Engineering De- 

| sales are not dependent on construction partment. 

of new residential housing. | Georgia-Pacific Corp. bought the new 
United States Gypsum Co. completed a Gypsum Products of America wallboard 

new plant at Danville, Va., which pro- plant at Lovell, Wyo., which came on 
duces hardboard, asphalt-coated sheath- stream in midyear. The $3-million plant, 
ing, and other wood fiber products re- which produces 54-inch wallboard, has a 
lated to gypsum wallboard. The company capacity of 75 million board feet of Y- 

Table 2.—Crude gypsum mined in the United States, by States 

(Thousand short tons and thousand dollars) 

| 1966 1967 

State Active Quantity Value Active Quantity Value 
mines mines 

Arizona____.__._-_-_- eee 5 15 $394 WwW W WwW 
California.___________._-.--__...--_-_-- 11 1,207 3,064 9 1,241 $3 , 150 
Colorado_______________--------------- 6 75 269 4 V7 265 
Towa__________--._-____------------ ee 5 1,285 5,577 5 1,219 5,186 
Michigan.._____________.-----_------ ee 5 1,522 5,489 5 1,422 5,085 
Nevada____________-.--.- ---.-.-------- 3 594 2,023 3 409 1,412 
New Mexico.____...._____------------- 4 146 545 5 155 588 
New York__._...----------------.----- 5 559 2,998 5 570 3,118 
Oklahoma. _____._.-._-.--.---.-------- 8 785 2,212 8 804 2,266 
South Dakota_______.-._...--..--------- 1 17 68 1 12 49 
Texas___..-._-_____-_______ i ---------- 8 899 3,258 7 984 3,419 
Other States }_________________ LL ee 20 2,483 9,784 23 2,500 9,845 

Total____...-.-_--------__------- 81 9,647 35,681 75 9 ,393 34,383 

W Withheld to avoid disclosing individual company confidential data; included with ‘Other States.” 
1 Includes the following States to avoid disclosing individual company confidential data; Louisiana, and 

Washington, 1 mine each; Arkansas, Indiana, Kansas, Montana (1967), Ohio, Utah (1967), Virginia and 
Wyoning (1966), 2 mines each; Montana (1966), Utah (1966), Wyoming (1967), 3 mines each; and Arizona 
(1967), 4 mines. 

Table 3.—Calcined gypsum produced in the United States, by States 

(Thousand short tons and thousand dollars) 

1966 1967 

State Calcining Calcining 
Active Quan- Value equipment Active Quan- Value equipment. 
plants tity ——_____——_——— plants_ tity —_—__-—_—-— 

Kettles Other ! Kettles Other ! 

California. _~__.__~_- 9 688 $8,640 21 15 qT 584 $7,641 16 9 
Georgia_______.--- 3 404 8,007 15) ___- 3 464 8,832 15 __uee 
Iowa______..------ 5 816 11,929 23 4 5 768 11,477 22 4 
Louisiana__.._.__-- 3 173 3,072 6 1 WwW WwW WwW W WwW 
Michigan__.___._-- 4 426 6,820 10 1 4 362 5,929 10 1 
New Jersey...__--- W WwW WwW WwW WwW 4 347 4,056 9 4 
New York______--- qT 961 12,803 23 5 q 836 12,265 22 5 
Ohio_._____-__---- WwW WwW WwW Ww WwW 3 334 4,960 9 1 
Texas________..--- qT 670 9,376 28 3 7 723 10,519 27 3 
Other States ?__._._ 40 4,296 59,100 108 50 36 3,461 49,788 94 50 

a a 

Total______- 78 8,484 119,747 234 719 76 7,879 115,467 224 V7 
a 

W Withheld to avoid disclosing individual company confidential data; included with “‘Other States.” 
1 Includes rotary and beehive kilns, grinding-calcining units, Holo-Flites, and Hydrocal cylinders. 
2 Comprises States and number of plants as follows: Arizona, 1; Arkansas, 1; Colorado, 1; Connecticut, 1; 

Delaware, 1; Florida, 3; Illinois, 1; Indiana, 3; Kansas, 2; Louisiana, 2 (1967); Maryland, 2; Massachusetts, 1; 
Montana, 1; Nevada, 3; New Hampshire, 1; New Jersey, 4 (1966); New Mexico, 2; Ohio, 3 (1966); Oklahoma, 2; 
Pennsylvania, 1; Utah, 2; Virginia, 2; Washington, 1; Wyoming, 1 (1966), 2 (1967).
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inch gypsum board annually. Georgia- 200 tons-per-day of ammonium sulfate | 

Pacific Corp. also announced plans for a and byproduct chalk. The company has , 

new research and development facility for a similar 420-ton-per-day plant in India. 

its Bestwall Gypsum Division in Tigard, In a move to diversify its product lines 

Oreg., near the Companys new manufac- and lessen its dependence on the con- 

turing and sales headquarters in Port- struction industry, National Gypsum Co. | 

land, Oreg. Two new buildings will house agreed tentatively to terms of a merger 

both applied and _ basic research, as with Congoleum-Nairn Inc., a furniture 
well as product-and construction-systems and carpet manufacturer of Kearney, N.J. 

testing. . A new National Gypsum preferred stock 

Elcor Chemical Corp. announced plans was created; the value of the transaction 

for a $26 million plant in Culberson was announced as $74 million. United 

County, Tex., to produce 1,000 long tons States Gypsum Co. announced a merger 

of sulfur per day from gypsum. The new, with A.P. Green Refractories Co. of Mex- 
secret process was pilot-plant-tested and ico, Mo., thus broadening its line of con- 

reportedly will make the company the struction materials. The value of a new 

fourth largest domestic sulfur producer. preferred stock was set at $45 million. 

Gypsum will be quarried locally at the [nited States Gypsum Co. also received 
Rock House facility. | of ‘th Amsted Ind 

Power Gas Corp. of America, a sub- approval of @ merger with “Amste@ “neus- 
sidiary of Davy-Ashmore Co.  Lid., tries, a major manufacturer of a diversi- 

awarded a contract for a $2 to $3 million fied line of railroad, water transmission, 

plant at Hanford, Calif., to manufacture and machine tool components. Combined 

fertilizer from gypsum rather than ele- sales of the two companies amounted to 

7 mental sulfur. The plant will produce more than $600 million in 1967. 

CONSUMPTION AND USES 

Development of new markets for gyp- of the industry despite the mild slump in 

sum products, notably the renovation of construction sales in 1967. Quality of con- 

slums and tenement buildings with new, struction is expected to improve, and 

appealing board products, should greatly consequent greater use of more expensive 

enhance wallboard sales in the major finish plasters and multiple layered wall- 

urban areas. In 1967, 1.3 million private, board is expected. — | 

nonfarm housing was begun, 11 percent Gypsum construction is expected to 

below the level of 1967 and 1966 despite assume more importance in public and 

the higher interest rates in 1965 and 1966. hospital buildings, both scheduled for 

Wallboard consumption decreased only 1 major increases. College construction, an- 

percent from that of 1966. other appropriate area for gypsum con- 

More than 56 percent of the output of struction, is also expected to show gains, 

crude gypsum in California was sold. as in the construction of commercial and 

uncalcined for agricultural purposes. manufacturing buildings. The sharp drop 

Thirty-four percent of the total crude in residential construction was expected 

gypsum production was utilized uncal- to level out in the long run, and most 

cined for cement, chemical, or sulfur forecasters predicted that housing develop- 

manufacture. ment would be on the increase in 1968. 

Forecasts indicated that the coming Basic research and development of new 

year’s nonresidential construction would products continued to lead the way to- 

be over $20 billion, and that the remod- ward many new applications of gypsum. 

eling market would account for $16 bil- The Gypsum Association published a 

lion. Predecorated wallboard, now avail- manual on fire-resistive constructions, list- 

able in a variety of colors and vinyl fin- ing fire test information for residential, 

ishes, should appeal to home decorators commercial, industrial, and institutional 

and do-it-yourselfers, and give gypsum buildings.’ 

board manufacturers a fair share of this 

market. Consequently, Sypsum producers 2Gypsum Association. Design Data on Fire 

were extremely optimistic about the future —_ Resistance. 1967, 60 pp.
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_ Table 4.—Gypsum products (made from domestic, imported and byproduct gypsum) 
sold or used in the United States, by uses 

(Thousand short tons and thousand dollars) 

. 1966 . 1967 
Use FO 

Quantity Value Quantity Value 
TTT I I I a 

Unealcined: . bo, Portland-cement retarder________._____...____...____. 3,372 $15 , 544 3,154 $14,704 Agricultural gypsum_________._______._.....__........ 1,240 5,195 1,280 5,466 Other uses 1________ 81. 705 77 712 

Total_________2 eee. 4,693 21,444 4,511 20 , 882 

Calcined: : oy / 7 Industrial: 
Plate-glass and terra-cotta plasters_._...____________ 46 706 33 498 Pottery plasters____.____________._____....____. 50 1,220 50 1,246 Dental and orthopedic plasters____..______._______ 16 — 667 15 614 Industrial molding, art, and casting plasters________ 122 2,741 108 2,408 — Other industrial uses 2__________________.__..___. 88 3,605 87 3,522 ee 

Total__________-_ ee 322 8,939 . 293 8,288 

Building: 
. Plasters: 

Base-coat__.._._...2-_--_--_ ee 680 13,067 | 561 10,928 Veneer plaster (basecoat and finishes)______________ (4) (4) 34 1,664 . Mill-mixed basecoats (sanded and perlited)_________ 391 10 ,396 328 8,485 To mixing plants___________________........_ WwW Ww WwW WwW Gaging and molding_______________........____._. 101 2,372 80 2,006 Prepared finishes. _._______________._..._._..____. 18 1,252 8 758 Roof deck________.- 2-2 354 5,647 334 5 ,582 Keene’s cement_______________________.__.______. 20 847 16 462 Other 3__--___ eee 15 404 12 583 

Total_____.- ee. 1,579 33 , 985 1,373 30 , 468 Prefabricated products poe eee. «8 7,832 312,503 67,647 302 ,630 

i 346,488 _._____ 333,098 
Grand total, value______.__-..--22.---222---.-----. -..... 876,871 __...... 362,268 

eee 

W Withheld to avoid disclosing individual company confidential data; included with “Other.” 1 Includes uncalcined gypsum for use in filler and rock dust, in brewer’s fixe, in color manufacture, and for unspecified uses. 
. 2 Includes dead-burned filler, granite polishing, and miscellaneous uses. 

3 Includes joint filler, patching, painter’s, insulating, unclassified building plasters, and cuantity and value indicated by symbol W. 
4 Included in ‘‘Sanded and premixed perlite” and “Prepared finishes.’’ 
5 Excludes tile. 
® Includes weight of paper, metal, or other materials. .
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Table 5.—Prefabricated products sold or used in the United States, by products 

1966 1967 
Thousand Thou- Thousand Thou- 

Product square sand Value square sand Value 
feet short (thou- feet short (thou- 

tons ! sands) tons ! sands) 

Lath: 
3% inch...__________-_____- 953 ,317 702 $24,764 809 , 407 596 $21,330 
% ineh__-_._.----- ee 118 ,289 115 4,357 131 ,325 126 4,884 
Other ?____.__--.-.-------- 7,226 9 342 7,828 10 403 

Total___..-__._._--..---. 1,078,882 826 29 , 463 948 ,560 732 26 ,617 

Wallboard: 
4 ineh.__-___.------------- 112 , 896 69 3,070 104,023 59 2,473 
3g inch.________----------. 1,504,604 1,127 50, 800 1,354,634 1,012 45 ,035 
M% inch._______.----------- 4,824,505 4,769 185,646 4,966,794 4,789 184,877 
5/g inech_..__-.___-.-------- 626 , 060 780 34,360 654,821 - 793 34,771 
linech 3______ 22 16 , 230 29 1,225 8,648 17 163 

Total.______--.--.-_---. 17,084,295 6,774 275,101 7,088 ,920 6,670 267 ,919 

Sheathing._._._......--------. 178,147 176 «5, 685 192,888 192 5, 885 
Laminated board._________-___- 45,818 4 291 45,694 6 352 
Formboard_______.._____.-_-_- 49 ,474 52 2,013 44,645 47 1,907 

Grand total ’______....._ 8,391,566 7,832 312,503 8,280,657 7,647 302,630 

1 Includes weight of paper, metal, or other materials. . 
2 Includes a small amount of 44-inch, 5/s-inch, and 1-inch lath. 
3 Includes a small amount of °%-inch, 34-inch, 15/s-inch, and 3384-inch wallboard. 
4 Area of component board and not of finished products. 
5 Excludes tile, for which figures are withheld to avoid disclosing individual company confidential data. 

PRICES 

Prices (base rates) for truckload lots from $38 at Detroit to $63 at Pittsburgh. 
of gypsum products in 20 U.S. cities are Three-eighths-inch gypsum lath averaged 
published monthly in Engineering News- $42.29 and ranged from $29 in the De- 
Record. Neat plaster averaged $32.99 per __troit market to $58.75 at Seattle. Tongue 
ton, and ranged from $26 in Boston and and groove sheathing averaged $57.08 
Minneapolis to $47.75 in Seattle. Gauging and ranged from $40 in the Detroit area 
plaster sold for an average of $39.13 per to $89 at Los Angeles. 
ton, and ranged from $29 at Detroit to Major gypsum companies announced 
$52 at Cleveland. One-half-inch gypsum price increases early in 1967 of about 
board averaged $61.35 per thousand 5 percent. The increase was effective 
square feet, and ranged from $44 at De- throughout the year in raising the average 

: troit to $80 at Boston. Quotations for price for gypsum products 3 _ percent 
34-inch board averaged $52.14 and ranged above the level of 1966. 

FOREIGN TRADE 

Imports of crude gypsum decreased 14 Table 6.—U.S. exports of gypsum and 

percent compared with those of 1966, as gypsum products 
demand for gypsum products in the (Thousand short tons and thousand dollars) 
United States slackened. Imported gyp- _— —sssSssssS—S—sFsFessssSSSSS—sFFFFFSSSSSSSSSSSSSSSSSSSSSSSSSSSSssssss 
sum was 33 percent of the total crude Other 
gypsum supply. Canada provided 81 per- Crude, crushed manufac- Total 
cent of the total crude imports; Mexico, Year _or calcined qures value 
14 percent; Jamaica, 3 percent; and Quantity Value value 

Dominican Republic, 2 percent. ———_——— 
1965____. 28 $1,112 $920 $2 , 032 
1966____. 38 1,458 1,216 2,674 
1967. ___- 39 1,707 1,211 2,918
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Table 7.—U.S. imports for consumption of gypsum and gypsum products 

(Thousand short tons and thousand dollars) 

Crude Alabaster Other 
manufac- manufac- Total 

Year (including anhydrite) Ground or calcined tures ! tures value 
OO value n.e.c. 
Quantity Value Quantity Value value 

1965___.___.._..-__ 5,911 $11,848 1 $65 $1,055 $360 $13 ,328 
1966_.___________- 5,479 15,761 2 91 985 444 17,281 
1967___________.___ 4,722 9,723 490 86 855 689 11,353 

1 Includes imports of jet manufactures, which are believed to be negligible. | 

Table 8.—U.S. imports for consumption of crude gypsum 
(including anhydrite), by countries 

- (Thousand short tons and thousand dollars) 

| | 1966 1967 
. Country OO OOO 

Quantity Value Quantity Value 

Canada_______________.____-__ eee 4,381 $8 , 966 3,827 $7,770 
Brazil__-_.2-2--_- eee eee eee ©) 9 
Dominican Republic______________..__---_---_____--- 67 216 87 282 
France_________..- eee eee ee eee ee 1 3 
Italy_..____.__-_--- eee eee eee eee eee eee ee (1) 2 
Jamaica___________-.__._.------.------------------ 172 528 . 145 505 
Japan_.____..-.--- eee () Q) eee eee ee eee eee 
Mexico_.___________. eee eee 830 5,996 656 1,065 
Netherlands Antilles..______....-..----_---.-.------ 29 5 
New Zealand______.-______-_--.------.-.----------  ------) ---------- 6 87 

Total________-____ eee eee 5,479 15,761 4,722 9,723 

1 Less than % unit. 

| WORLD REVIEW | 

Canada.—British-American Construc- Litton Industries. The. deposit is easily 
tion and Materials Ltd. (BACM) brought minable and accessible to large-tonnage 
into production its new 700-ton-per-day vessels through the Bay of Psira. 

gypsum mine at Amaranth, Manitoba. Jamaica.—Caribbean Cement Co. Ltd., 
The mine ae supPy a 9 O0-ton-yer- Cay of Kingston, Jamaica, announced forma- 
BACM wa ts Pp oS A em lbw tion of the Caribbean Gypsum Co., Ltd. 
Manitoba, and a new wamooar Operation will be under all-Jamaican 
plant at Saskatoon, Saskatchewan. The J.,, gement 
mine was developed by a 10-foot-diameter, . . . . 

. United Kingdom.—Imperial Chemical 550-foot sloping tunnel at an angle of Industries Ltd. added t ‘ally con 
15°, to a depth of 140 feet. Initial cost ndustries Mid. added two specially 
was estimated at $350,000 structed, articulated four-wheel North- 

7 field-type, 20-ton trucks to its fleet at the 
Greece.—Discovery of a gypsum de- anhydrite mine at Billingham, Durham. 

posit estimated to contain 1 billion tons The units are specially designed for dusty 

was reported on the Island of Crete by operating conditions underground.
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Table 9.—World production of gypsum, by countries | 2 3 
. (Thousand short tons) 

Country 1 1963 1964 1965 1966 1967 P 

North America: 
Canada 4___.____._-_-_-_____---_____- r 5,955 6,361 6,306 * 5,976 4,922 
United States______._._._________- 10,388 10 , 684 10,033 9,647 9,393 

Middle America: 
Cuba ¢______._ eee r 29 28 NA NA NA 
Dominican Republic__..._._.-____- 39 121 99 100 NA 
Guatemala. .._.._-_--__-_ + ee 16 °8 r10 13 NA 
Honduras___.__...-.-______---_-_.- r3 r5 q 13 NA 
Jamaica________.-_--.------------ 256 215 234 244 NA 
Mexico_._____.___...--..--.-------- 1,210 1,284 1,192 1,269 NA 
Nicaragua______.___-.----.--_.--- 3 6 6 10 NA 
Trinidad____.___._.____-.----_.---- 3 3 2 2 NA. 

South America: 
Argentina. .._...._..-...----_----- 216 170 259 r 253 NA 
Brazil___......-..----------------- 116 93 80 r 88 NA 
Chile___.__._____.- ee 128 131 r111 132 NA 
Colombia___......-.----.---.----- 112 118 123 127 NA 
Paraguay......_.....-..---------- (F) 1 2 3 NA 
Peru_____..-.-------------------- 57 55 73 70 NA 
Venezuela_.___._.____._-.--.--_-- r 42 r 82 95 r95 NA 

Europe: 
Austria 4___...__.-2---- eee ee 644 626 681 856 e 834 
Bulgaria__........_..----.-.-.----- 110 142 192 e 200 e 200 
Czechoslovakia_._...._._-.-------- 333 387 © 365 r 392 NA 
France 4.........-.____-.---------- 4,639 5,415 5,526 e 5,500 NA 

_ Germany: 
East 5...._.._.__---.---..--.- 284 295 287 r 289 NA 
West (marketable) -._..__.-__-- 1,255 1,409 1,433 r1,451 1,433 

Greece______________-----.------- e105 e 90 e110 130 NA 
Treland......_.._.-_-_---.-------- 225 255 e 240 e 240 NA 
Italy... eee 2,633 2,785 3,614 e 3,600 NA 
Luxembourg.._.._-_..---.-------.-- qT 8 6 e7 NA 
Poland.___..........--.---------- 645 e 838 e 840 e 840 © NA 
Portugal_.......--_..-.---.------ - 66 72 89 124 NA 
Spain_________._..-_------.------ 4,258 3,146 tr 3,408 NA NA 
U.S.S.R___...--- ee ----- 4,673 4,633 4,788 e 4,900 e 5,000 
United Kingdom 5_____....____--.- 4,558 5,056 4,922 4,804 e 4,950 
Yugoslavia_ 0-2-2 eee ~ 152 171 184 © 186 187 

Africa: 
Algeria ¢..002 022 195 195 195 195 190 
Angola... ...-----..---------- 16 11 11 e111 e11 
Ethiopia_._.._.___.._...--..------ NA e4 e3 r6 e6 
Kenya__....-.----.--..---------- 23 31 38 37 e 37 
Libya____...-.-.-----2---e eee Lee (8) 2 3 e3 
Morocco @______- eee r 45 55 r 80 r 90 100 
Niger.__....--------------e eee eee eee ee --- 2 e2 (—e2 
South Africa, Republic of.....__.._- 207 265 335 327 e 328 
Sudan__.._-__.- eee 5 5 5 2 e4 
Tanzania_____________..-_--__-_u- 2 3 5 5 e6 
Tunisia... ee 20 e 20 e 20 er 25 * 28 

Aci United Arab Republic._....__..-.-- 500 372 T 505 506 e 280 
sia: 

Burma_____-.---. 22. rg r10 (8) e2 e2 
China (mainland)e________...__-.-.- 550 650 650 650 550 
Cyprus._._.____. ~~. -__------ 110 50 e 67 50 e 61 
India__._..---.-----__._____-_---- 1,313 973 r 1,279 1,425 NA 
Iran @7_ 00 1,100 1,300 1,700 2,000 1,995 
Traq ¢._ eee 550 550 550 550 550 
Israel ¢ 8_-- ee 115 r 120 r 120 r 95 95 
Japan... ee 863 828 716 659 NA 
Jordan__.______-______________---- e 10 (F) () (F) NA 
Lebanon____-___________-_----_-- eee eee eee eee wee eee 30 e 30 
Mongolia e_ 22 17 22 22 22 22 
Pakistan_______....----.------_-- r 218 r 215 r 165 125 NA 
Philippines. _._....._.__-_.-_.---- 34 45 30 r17 NA 
Saudi Arabia_...__.._.___...-.---- e 40 e 33 25 28 e 28 
Syrian Arab Republic.____._...---- e17 22 e17 e17 NA 
Taiwan______._-___.-_---.--_------ 29 19 31 9 NA 
Thailand___..-_..--.-..-_-__.-___--- 26 46 12 44 NA 
Turkey___..__.______.____._------ 198 e 220 e 240 e 240 e 240 

Oceania: Australia____.........-.__---- r 770 r 881 934 r 896 NA 

Total ?.__________.__--_---._... *50,172 © * 51,638 r 53,076 r 49,629 NA 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Gypsum is also produced in Rumania and Switzerland, but production data are not available. Production 

in Bolivia and Ecuador is negligible. 
2 Total is of listed figures only; no undisclosed data included. 
3 Compiled from data available April 1968. 
4 Includes anhydrite. 
5 Crude production estimates based on calcined figures. 
6 Less than 4% unit. 
7 Year ended March 20 of year following that stated. 
8 Year ended March 31 of year following that stated.
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TECHNOLOGY 

Studies of gypsum deposits, chemistry, manufacture were patented. One of the 
and reactions were continued in 1967 as most important was a new type of kettle 
several important papers were published. reactor containing an automatic flue sys- 
The gypsum deposits at Shoals, Ind. were tem and ventilator.» Other improvements 
described, detailing recent exploration in calcining included the introduction of — 
for commercial extensions of the minable a two-stage apparatus for plaster produc- 
beds. Stratigraphy, depositional environ- tion, a method for quality control of 
ment, and mining facilities of the district plaster, a technique for providing greater 
were included.* soakability and workability of plaster, and 

A publication described Kaiser Gyp- a process for controlling air entrainment 
sum Co’s. new wallboard plant at Del- in mixing gypsum, foam, and additives.* 
anco, N.J., including flowsheets. The —— 
highly automated plant has an annual Gye rench: Robert R. Geology and Mining of 

. “112 ypopsum in: outnwestern ndlana,. nalana capacity of 180 million square feet of Acad. of Sci, v. 76, 1967, pp. 318-822. 
gypsum board products and 40,000 tons 4Taeler, David H. Gypsum Plant By-The- 
of plaster. Complete dust collection and loa bers. | Miner. Proc., v. 8, No. 1, January 
television control systems are in use.4 5 5 Conray, | Joseph oe and 2: qonariand 

. ’ 7 orgensen assigne 0 eorgia-racine orp., The Bureau of Mines began pilot-plant Portland, Oreg.). Apparatus for Continuous experiments to recover elemental sulfur Calcination of Gypsum. U.S. Pat. 3,307,915, 
: ar. 7, 1967. and byproducts sodium carbonate and 6 Chassevent, L. E., and N. Goulounes (as- calcium chloride from gypsum at the Salt signed to Lambert Fréres and Cie., aris). 

; re Met and Apparatus for Calcining Gypsum | Lake City Metallurgy Research Center. Two Stages. U.S. Pat. 3,312,455, Apr. 4, Planned research, using small tube, rotary- _1967. K ¢ 
; tdi - ‘ Gall, R. W. (assigned to Kaiser Gypsum kiln, fluidized-bed reactors and continuous 4 Gall, BW Calif.). Method of Grinding ion exchange, promises important new uses and Introducing a Set-Control Agent Into a 

for gypsum in basic chemical manufacture. Gypsum Slurry. U.S. Pat. 3,314,618, Apr. 18, 
The number of patents on gypsum prod- Plemans, H. F., and M. oe 8. iclss, Ge 

; signed to National Gypsum Co., Buffalo, N.Y.). 
ucts and manufacturing processes reache d Process for Making Gypsum Board. U.S. a high in 1967 as new research facilities Pat. 3,343,818, Sept. 26, 1967. 

im- Shull, John D., Jr. (assigned to National 
came on stream. Se veral methods for im Gypsum Co., Buffalo, N.Y.). Gypsum Product. 
proving the calcining process In gypsum U.S. Pat. 3,328,121, June 27, 1967.



Heli 
By Edwin M. Thomasson ’* 

Total consumption of grade A helium buted to decreased activity in the Nation’s 
during 1967 in the United States decreased space program. | 
slightly to 907.2 million cubic feet? from Under the helium conservation program, 
the record 947.6 million cubic feet used in the Bureau of Mines purchased 3,618.7 
1966. Of the grade A helium sold (and million cubic feet or essentially the same 
presumably used) during 1967, a total of | volume as the 3,617.1 million cubic feet 
300.2 million cubic feet was produced and purchased in 1966. | 
sold by the private helium industry, not The Bureau of Mines continued to sell 
connected in any way with the Federal helium at $35 per thousand cubic feet, the 
helium program. Federal sales of grade A price established in 1961. Private helium 
helium were 607.0 million cubic ‘feet, as plants operating independently of the Gov- 
compared to the 808.6 million cubic feet ernment’s program sold helium at some- 
in 1966. Most of this decline was attri- | what lower prices. 

| PRODUCTION * | 

Helium was produced at 13 helium ex- Production from all 13 plants during 
traction plants in the United States during = —————__— 
1967. These plants can be segregated into H et engineer, Office of Assistant Director— 

e11um. 

three categories: (1) Plants owned by the 2 All volumes of gases reported in this chapter 
Federal Government and operated by the are measured at 14.7 pounds per square inch ab- 
B f Mi ; 9 ‘ - 99 solute and 70° Fahrenheit. - 
ureau O ines; (2) conservation 8 The following terms have these meanings: 

plants, privately owned and_ operated, Grade A helium—helium having a purity of at 
duci al F least 99.995 percent (impurities of 50 parts per 

producing only crude helium (50 to 85 miltion or less). The principal impurity of grade 
ercent purit which is purchased by the A helium is neon. Crude helium—helium having 

B P f ny) , P f Y 1 a purity of from 50 to 85 percent by volume, the 
ureau Oo ines as part Oo the nationa primary impurity being nitrogen. Crude helium 

helium cou.e:vai.on program ; and (3 ) pri- may contain some hydrocarbons. Only the actual 
l d d 1 51 d volume of the helium contained in the helium- 

vately owned and operated plants. produc- nitrogen mixture is reported. For example, 
ing grade A helium for independent sale 100,000 cubic feet of such a mixture, containing 

: 70 percent helium, is reported herein as 70,00uU 
to commercial (non-Federal) customers. cubic feet of crude helium. _ 

Table 1.—Ownership and location of helium extraction plants in the United States 

Plant . . 
category! Owner or operator Location Type of production 

1 Bureau of Mines_____.._-____-__-_-.--.--.--. Amarillo, Tex...._....._._.- Grade A helium. 
1 do_____.____._-----------.--.---------- Exell, Tex._-__-----.---- Do. 
1 do______.._________----_------.-.----_-- Keyes, Okla_._-----.---- Do. 
1] do_______________.----_----..---.--_---. Shiprock, N. Mex__-----~- Do. 
1 do___._._---------.-------------------- Utis, Kans.?__.........-. Crude helium only. 
2 Cities Service Helex, Inc__.___..__.__..._-.._- Ulysses, Kans__......-.-. Crude helium only. 
2 National Helium Corp__....._..--_-.-.------ Liberal, Kans_-___-...---- Do. 
2 Northern Helex Co_____._.___._-..-_-.--.--. Bushton, Kans_-_-_-.------ Do. 
2 Phillips Petroleum Co_______....-.----.------ Dumas, Tex_.__--.-~---- Do. 
2 do__________.__._.____._-_-..-.-.-..... Hansford Co., Tex_.-_---- Do. ; 
3 Kerr-McGee Corp.___.__.------------------- Navajo, Ariz___._....--.. Grade A helium.? 
3 Kansas Refined Helium Co__._.____.____-._._. Otis, Kans____-_--------- Do.’ 
3 Alamo Chemical Co________.___.-._._-.----.- Greenwood, Kans--_----- Do.’ 

1 See text. 
2 Plant operated as part of the national helium conservation program. No sales from plant. 
3 Plant equipped to produce liquid helium.
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1967 was 4,769.7 million cubic feet, a 5.4- Table 3.—Production of grade A helium by percent increase over the 4,524.7 million Bureau of Mines plants 
cubic feet produced in 1966. | (Million cubic feet) 

. . . Production Table 2.Helium production in Plant location 19681967 
Amarillo, Tex__._._._..______ . 62.7 60.8 

(Million cubie feet) Keyes, Okla 772 BOA 388 
te Shiprock, N. Mex_____________ | 95.9 71.2 

Year Production Total.__...__._._...... 812.4 714.8 saa 2 4 
1) a Weeace Conservation Plants.—The five helium 
1967_____.-.- 22-2, 4769.7 conservation plants which produce only 
S$ crude helium, are owned and operated by 

oo private companies. Output of these plants, 
Bureau of Mines Plants.—The Bureau however, is purchased under long-term 

of Mines owns and operates five helium contracts by the Bureau of Mines. 
plants. Four of these plants produce grade During 1967, the five conservation plants | A helium, while the fifth, located at Otis, produced and delivered to the Bureau of 
Kans., produced only crude helium. The Mines 3,618.7 million cubic feet of crude 
latter plant, operated as part of the helium helium, essentially the same volume as the 
conservation program, produced 37.4 mil- 3,617.1 million cubic feet delivered in 1966. 
lion cubic feet of crude helium during Two of the plants produced 101.3 million 1967. | cubic feet in excess of their contract re- 

| The other four plants produced a com- quirements, of which 57.4 million cubic 
bined total of 714.8 million cubic feet feet was stored by the Bureau of Mines in 
during the year, a decrease of about 12 the Cliffside gasfield for the credit of the 
percent from the 812.4 million cubic feet producers and 43.9 million cubic feet was 
produced in 1966. Each Bureau plant proc- sold to one of the privately owned plants 
essed essentially all available natural gas where it was purified to grade A quality and operated without difficulty throughout and presumably resold to non-Federal cus- the year. tomers. | 

Table 4.—Helium purchased by the Bureau of Mines for conservation 
(Million cubic feet) 

eee 
Helium delivered Company and location of plant oO OO 

1963 1964 1965 1966 1967 

Northern Helex Co., Bushton, Kans_________ 208.1 493.9 585.1 565.5 654.9 Cities Service Helex, Inc., Ulysses, Kans_____ 75.3 492 .2 638 .6 717.4 1740.6 National Helium Corp., Liberal, Kans_______ 457.5 1,184.4 1,310.2 21,303.7 11,245.6 Phillips Petroleum Co., Dumas, Tex_________ 197.7 458.7 513.6 539.8 551.2 Phillips Petroleum Co., Hansford Co., Tex___- 481.7 563.9 502.1 490.7 426.4 

Total_..__. 22. 1,420.3 3,193.1 3,549 .6 3,617.1 3,618.7 
eee 

1 Does not include net total of 57.2 million cubic feet stored for these companies, but not purchased by Bureau of Mines. 
2 Does not include 57.6 million cubic feet stored for this company, but not purchased by Bureau of Mines. 

Private Plants.—The three private heli- The combined output of the three plants 
um extraction plants, produce grade A _ is estimated to be 300.2 million cubic feet 
helium for sale to commercial customers, in 1967, an increase of about 115 percent 
and all have the capability of producing over the estimated 1966 production of 
large volumes of liquid helium. The Kerr- 139.0 million cubic feet. 
McGee Corp. plant at Navajo, Ariz., com- Shipments (sales) of grade A helium 
menced operations in 1961; the other two from Bureau of Mines plants in 1967 
plants began sustained production during _ totaled 607.0 million cubic feet, a decrease 1966. of 201.6 million cubic feet or about 24
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Table 5.—Helium in conservation storage 

(Million cubic feet) 

Amount stored Amount 
withdrawn Amount in storage 

Year From Bureau of — From conservation from on Dec. 31 
Mines plants plants ! storage 2 

1962____.__.------ 3 §22.2 2.4 we nen eee eee 524.6 
1963___...___-_-.- 165.0 1,420.3 ~ one eee 2,109.9 
1964_____..___.-_- 131.0 3,193.1 0.7 5,433.3 
1965_____._.-.---- 114.1 43,527.3 1.9 9,072.8 
1966_____._._----- 71.1 5 3,586.4 10.1 512,720.2 
1967____..___----- 166.8 6 3,676.1 36.1 §16,527.0 

1 Some crude helium purchased from conservation plants is purified for shipment to meet peak demands 
_ prior to conservation storage; consequently, the amounts shown are not necessarily identical to the amounts 

purchased by the bureau of Mines and shown in table 7. 
2 Withdrawn incidental to operation of Cliffside field. 
3 Stored during 1962 and previous years. 
4 Adjusted from data previously reported. 
5 Includes 50.2 million cubic feet stored for (1) 1 conservation company, and (2) 1 private company but 

not purchased by Bureau of Mines. 
Mi Includes net 57.4 million cubic feet stored for 2 conservation companies but not purchased by Bureau of 

ines. 

percent from the 1966 sales of 808.6 filling shipping containers to a maximum 
million cubic feet. This decrease in Bureau pressure of 4,000 pounds per square inch 
of Mines sales was attributed to three at 70° Fahrenheit. 

factors: (1) Decreased activity in the Na- Redistribution of helium by private 
tion’s space programs caused by the Apollo companies, under contracts with the Gen- 
disaster at Cape Kennedy in January 1967; eral Services Administration, continued 
(2) the general cutback in all govern- _ satisfactorily. The private companies pur- 

: mental programs not related to the Viet- chase helium from the Bureau of Mines 
Nam conflict; and (3) the growth of the in bulk, repackage it in smaller containers, 
private hel'um industry which in 1967 sup- and distribute it to the helium-using Fed- 
plied virtually all grade A helium to the eral agencies. The purpose of these con- 
civilian market. Federal agencies are re- tracts is to make relatively small quantities 
quired by law to obtain their major of helium readily available to the agencies 
helium requirements from the Bureau of and to reduce freight charges on small 
Mines. quantities. 

In delivering the 607.0 million cubic feet , 
of helium to its customers, the four Bureau Table 6.—Shipments of grade A helium 

plants filled and dispatched 1,707 railway _ from Bureau of Mines plants, in 1967 
tank cars, 1,023 highway semitrailers, and vias . 

. Million cubic feet 
150,542 standard gas cylinders. The ( ) 

; . —————————--- ——r—r— eee 
Bureau’s plant at Otis, Kans., produces Shipments 
only crude helium and therefore made no 7 ——________——_ Total 

. Plant ‘Non- ship- 
shipments. . . . Federal Federal ments 

The Amarillo, Tex., plant is specially agencies cus- 

. equipped to fill, process, load, and ship tomers ! | 

helium in standard gas cylinders (Inter-_§_§£3@<—VVWVOHJTWTVW!_—_— 
1SS] AA Amarillo, Tex.-..--.. 49.0 49.7 298.7 state Commerce Commission 3A and 3 Deol Tex 227 «184°8 38:9 len 

cylinders), and all cylinder shipments Keyes, Okia__....... 167.2 106.2 273.4 

originate there. All plants are equipped to Shiprock, N.Mex__.. 67.6 3.6 71.2 

load and ship both railway tank cars and Total......... 418.6 188.4 607.0 
highway semitrailers. Rail shipments were = ——W————____ 

made from the Gallup, N. Mex., shipping B 1 A large part of this helium is redistributed by the 
‘ i ipeli Oo ureau’s non-Federal customers to eral agencies 

terminal connected by PIp eline t the and their contractors; hence, these data are not 
Navajo plant at Shiprock, and highway indicative of actual helium use by the Bureau’s 

itrai i ither t non- era] customers. 
semitrailers can . be serviced at él he 2 The Amarillo and Exell plants are connected by 
plant or the shipping terminal. All ship- 4 grade A helium pipeline, primarily serving the 
ments from Bureau of Mines plants were cylinder loading facility at the Amarillo plant. Thus, 

eqece . shipments from the Amarillo plant exceed plant 
as a compressed gas, and facilities permit production.
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CONSUMPTION AND USE | 

Table 7.—Shipments of grade A helium from Bureau of Mines plants to various customers 

(Million cubic feet) 

| | 1966 1967 | 

Recipient Quantity Percent Quantity Percent 

Federal] agencies: 
Department of Defense______.____.._______ 232.9 28.8 226.1 37.3 
Atomic Energy Commission___-...-._--.---. . 52.9 6.5 — 39.3 6.5 
National Aeronautics and Space Administration _ 214.7 26.6 147.0 24.2 
Weather Bureau___.__..-...-..--_-------- 5.8 7 5.5 9 
Other....___-.-----------_--- +e -- 6 1 7 1 

Total_..__._.------------------------ 506.9 62.7 418.6 69.0 
Non-Federal customers }____..._..-_.--.---..-..° 301.7 — 387.3 188.4 31.0 

Grand total._._._.-.--.-.---_---_------ 808 .6 100.0 © 607 .0 100.0 

1A large part of this helium is redistributed by the Bureau’s non-Federal customers to Federal agencies 
and their contractors; hence, the data herein are not indicative of actual helium use by non-Federal customers. 

As previously stated, private companies customers, industrial applications of 
produced an estimated 300.2 million cubic helium are increasing substantially. Re- 
feet’ of grade A helium during 1967. Sub- search applications contributed to the 
stantially all of this volume of helium was rapidly increasing consumption of helium. 
sold as produced since the plants have 
little storage capacity. Thus, when com- , | 
bined with sales from Bureau of Mines Table 8.—Grade _A helium used in the 

plants, the total grade A helium delivered United States | 
_to customers and presumably used during (Million cubic feet) | | : 

1967 was 907.2 million cubic feet. This is °©£————W———___________SsSsSsSsSFSSSsSSs 
a decrease of 40.4 million cubic feet from Year Quantity } Year Quantity ! 

the 947.6 million cubic feet delivered and © —— HH —_______ ESS 
used in 1966. 1962_--...-- 630 1965..-.--. 757 , 

ation’ iSsi 1 ----.--. 662 1966____.__- 48 | The Nation’s space and missile program  }64-------- 808 teee "777 oF 
continued to be the largest user of helium. 
However, as indicat il 
rOowever, a8 . ed by the steadily 1 Includes helium produced and sold by privately 

rising sales to private (non-governmental) — owned helium extraction plants 

RESOURCES | 

A continuing survey of the helium re- helium conservation program, but does in- 
sources of the United States is conducted clude the helium contained in the remain- 
by the Bureau of Mines. Natural gas sam- ing native natural gas in the Cliffside 
ples from fields and wells throughout the field. | 
country are obtained and analyzed for Almost 90 percent of these reserves are 
helium content. During 1967, 424 samples located in five major helium-bearing 
from 20 States and four foreign countries natural gasfields: (1) The Hugoton field 
were subjected to analysis. No significant of Kansas, Oklahoma, and Texas, (2) the 
new deposits of helium-bearing natural gas Panhandle field of Texas, (3) the Keyes 
were identified during the year, although field of Oklahoma, (4) the Greenwood 
several new discoveries may be significant field of Kansas and Colorado, and (5) the 
when further drilling permits a thorough Cliffside field of Texas. All of these fields 
evaluation. are within about 200 miles of Amarillo, 

U.S. helium reserves,* in helium-bearing Tex. | 
t r. ~ ba - ee 

natural gas are estimated to be approx 4 As used herein, the term “helium reserves” 
imately 195 billion cubic feet as of January means the volume of helium contained in helium- 
1, 1965. This estimate excluded the helium bearing natural gasfields (or groups of fields in 

> . _. close geographic proximity which can be devel- 
then stored in the Cliffside gasfield near oped as a single entity) containing at least 100 

HH T f . 1 million cubic feet of helium and having a helium 
Amarillo, ‘Tex., as part of the nationa content of at least 0.3 volume-percent.
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Other helium-bearing natural gas de- Arizona, Wyoming, and Montana. In all, 
posits are located in western Colorado, some 85 natural gasfields are known to 
eastern Utah, northwestern New Mexico, contain reserves of helium. | 

FOREIGN TRADE 

Helium is exported under licenses issued consumption. It is believed that most ex- 
by the Office of Munitions Control, U.S. ported helium is used in fundamental and 
Department of State. Exports amount to applied research, in chromatography, and 

| less than 2 percent of the annual domestic _in various atomic energy applications. 

WORLD REVIEW 

In December 1963, a helium plant near lion cubic feet. While some helium from 
Swift Current in Saskatchewan Province, the plant is marketed in Canada, most of 
Canada, commenced operation. The plant it is exported to Japan and other Asian 
produces grade A helium from a small, countries. The Canadian plant is the only 
nonflammable helium-bearing gas deposit. facility in the free world, other than the 
During 1967 the plant was enlarged to an United States, that extracts helium from 
annual capacity of approximately 36 mil- natural gas. 
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By F. E. Brantley ’* | 

. tonal erves of iron ore continued The world market for iron ore continued 

e prove throughout the world and = to expand in many areas. However, in | 
were a ide ‘ot e surpluses which have the United States 1967 was a recession 

resuited in a buyers market for several year for iron ore with production declin- 
years. Lower grade ores declined further ing as the demand for steel weakened in 

in value, and in some areas of Europe the automotive and other industries. Pro- 
mines remained open only through na- duction was down an estimated 30 per- 
tonal subsidies. Pelletized ore was being cent in mainland China due to political 
esta lished as a sizable segment of the unrest throughout the year. 

international ore market, and production Exploration activities continued in 1967. 
of metalized b on ore rn oducts was under Expansions of facilities planned or in 
consideration by several countries for €X- progress throughout the world prepared 
portation as well as internal consumption. for continued growth of the industry to 

Distances between producing and con- keep pace with expected increases in 
suming countries were effectively narrowed population and income. 

in terms of cost as ore carriers of increased 

capacity, and more efficient ore handlin pacn'y, icient ore handling —_t Commodity specialist, Division of Mineral 
equipment were placed in service. Studies. 

Table 1.—Salient iron ore statistics 

(Thousand long tons and thousand dollars) 

1963 1964 1965 1966 1967 

United States: 
Iron ore (usable;1 less than 5 per- . 

eent Mn): 
Production ?__......--.------ 73,599 84, 836 87,439 90,147 84,179 

Shipments 3____.__-----.---- 73,564 84,300 84,073 90,041 82,415 

Value 3_________...------ $678,181 $802 ,331 $801,350 $854,134 $817,511 

Average value at mines 
per ton__.-..-.--.--.~-- $9.22 $9.52 $9.53 $9.49 $9.92 

Exports.....--..------------ 6,812 6,963 7,085 7,779 5,943 

Value__._____.____-.---. -$76,340 $79, 670 $80,418 $92,157 $71,585 

Imports for consumption - -_-~-- 33,263 42,408 45,103 46,259 44,627 

Value__________-_....--- $323,158 $421,288 $443, 788 $462 , 354 $444,079 

Consumption___._.-..-.----- 112,535 132 , 328 131, 888 134,047 127 ,424 

Stocks Dec. 31: 
At mines 3____._-_.-.---- 11,099 10,241 12,667 12,160 13,230 

At consuming plants__.--- 54,971 54,189 53,799 54,658 55,221 

At U.S. docks_...-------- 5,347 3,741 2,494 2,707 2,987 

Manganiferous iron ore (5 to 35 
percent Mn): 

Shipments._._....----------- 485 213 333 246 289 

World: Production.___.__.-.---.------- 515,185 2 572,094 607 , 269 627,974 618 , 308 

a 

1 Direct shipping ore, washed ore, concentrates, agglomerates, and byproduct pyrites cinder and ag- 

glomerates. , 

2 Includes byproduct ore. 
3 Excludes byproduct ore. 
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Figure 1.—United States iron ore production and imports for consumption. 

EMPLOY MENT 

Decreases of about 2 percent in the hour due to the large scale taconite 
average number of employees and 10 operations continued, although usable ore 
percent in the number of operating mines showed slight decreases. The decreases 

occurred in 1966 as shown in table 2,  can.be attributed in part to lower produc- 
although crude ore production increased tion per man during initial startup periods 
12 percent. This was due mostly to com- at new plants, and cutbacks in usable ore 
pletion of pellet projects, to increased ore output due to lowered steel production 
output at large-scale taconite operations, without corresponding employment reduc- 
and also to the continued closing of un- tions in ore operations during the year. 
economical undergound mines and small The practice of mining companies main- 
open-pit operations. Taconite activity on taining a stable labor force by employing 
the Mesabi range resulted in a 19-percent men all year even if they must be placed 
increase in employment in Minnesota. on jobs other than producing ore for part 
The highly efficient technologic methods of the year has prevented a true measure 
used in mining and processing taconite of production based on labor. However, 
helped raise production averages per man the increase in year-round production 
employed. from the large-scale low-grade iron ore 

Preliminary employment data for 1967 operations in recent years has helped to 

is given in table 2-A. The trend in in- bring production and man-hour figures 
creased production of crude ore per man- more into line.
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DOMESTIC PRODUCTION 
The amount of domestic crude ore States Steel Corporation’s Minntac com- 

mined in 1967 was slightly higher than plex at Mountain Iron, the Butler taconite 
in 1966. The Lake Superior district plant near Cooley, and the National Steel 
recorded a gain of 4 million tons due to pellet plant near Keewatin. The capacities - 
increased taconite operations, while the of the three plants were to be 4.5, 2, and | 
remaining districts showed a decrease. 2.4 million tons per year, respectively. In 
Magnetite gained 8 percent and accounted addition, the annual capacity of Erie Min- 
for 58 percent of the total domestic ore; ing Company’s Hoyt Lakes plant was ex- 

hematite. and brown ore were down by panded from 7.5 million to 10.3 mullion 

6 percent and 25 percent, respectively. tons. . 

Crude domestic ore from all under- Capactiy of the Groveland pellet plant 
ground mines accounted for less than 8 of The Hanna Mining Co. in Michigan 
percent of the total U.S. crude mined in was to be increased from 1.6 million to 
1967. | 2.1 million tons. 

A significant number of mines were, The Pilot Knob project in Missouri, a 

closed or were idle in 1967, including 16 Joimt venture of Hanna Mining and 

in the Lake Superior district. Most of Granite City Steel Co., was under con- " 
them were small operations, many of  Struction. This plant was expected to be 

which had opened in 1965 to help meet completed in 1968 and to produce pellets 
a rising domestic iron demand. | at a rate of about 1 million tons per year. 

Mines closed during the year included _ A depletio n tax allowance bill passed § y . : 
. eye and signed into law in Wisconsin resulted 

the Pioneer, Vermilion range, operated’; . , 
by U.S. Steel; Higgins No. 2, Mesabi ™ *. contract being awarded for con” 

y ’ ? 88" 2 _ struction of a taconite concentration and 
range, operated by Pacific Isle Mining Co. ; i] lan. he BI _ : 
Armour No. 2, Cuyuna range, operated pellet plant at the Black River Falls mine ’ y ge, Op Ne of Jackson County Iron Co., a subsidiary 
by Inland Steel Co.; Cliffs Shaft, Mar- f Inland Steel Co. The plant hed- 

quette range, operated by The Cleveland- Oo Ce ee a a | 
. > uled for completion in 1969 with a _~- 

Cliffs Tron Co. ; and the Chateaugay, capacity of 750,000 tons annually. a 

Lyon Mountain, New York, operated by Total installed pellet capacity in the 
Republic Steel Corp. . . . United States at the end of 1967 was 

Underground Iron ore mining in Min- estimated to be about 50 million tons. 
nesota ceased with the closing of the ‘In Minnesota deep-drilling of taconite 

_ Pioneer and Armour No. 2 mines. formations south of the present mine sites 
The demand for usable ore was off on the Mesabi proved the continuation 

during the year and production was down of the known beds and increased potential 
about 7 percent from that of 1966. The iron resources in this district. Cores from 

average iron content of usable ore in- the drillings were added to the Federal! 

creased from 57 to 58 percent, however, Bureau of Mines core library at Minnea- 
as the output of high-grade pellets in- polis where total core storage passed the 

. . 1 million linear foot mark during the year. 
creased. A more selective production of The Geological Survey in publishing an 

higher grade ores was evident in the aeromagnetic map of Southeastern Penn- 
smaller, natural-ore operations. sylvania discussed magnetic anomalies 

On the Mesabi range, three large taco- which’ could contain extensive ore 

nite projects began operations, United deposits.” 

CONSUMPTION AND USES 

The method of reporting iron ore con- glomerate production (mainly sinter) at 
sumption adopted in 1963 was continued blast furnaces and steel mills is reported 
in 1967. Concentrate used for agglomerate as iron ore consumed. This method of re- 

produced at mine sites is not reported as porting gives a valid balance between re- 

jron ore consumption. Its consumption is ported consumption and iron ore supply 

reported when the agglomerate produced 2 Bromery, R. W., and Andrew Griscom. 

js shipped to the furnace site and con- geramasnetic snd Coneralized Geelonie Bap of 
sumed. Concentrate and fines used for ag- Geophysical Investigations Map GP-577, 1967.
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(production plus imports less exports in- No production of nodules for furnace 
cluding adjustments for losses due to pro- use was reported in 1967. Although pellet 
cessing and transporting). capacity was increasing rapidly it was 

Iron ore ‘consumed in making agglo- 0t expected to replace sinter in the near 

merate at steel mills includes foreign and future. . | 
: domestic direct-shipping ores, fines gener- Miscellaneo us use data Shown in table 

. oe! me . 12 includes iron ore used in the manufac- 
ated in shipping, and foreign and domestic . . 
‘ . ture of paint and coatings, cement, and. 
iron ore concentrate. Other materials such ferrites, in ferroalloy furnaces, as aggre- 

as limestone, flue dust, mill scale, and gate in high-density concrete, and mag- 

coke breeze used in making agglomerates netite used in heavy-media coal and ore 

are excluded. processing plants. : 

oe Oo STOCKS 

Iron ore stocks at mines, U.S. docks, Iron Ore Association. Stocks were above 
and consuming plants totaled 71.2 million average at mines and consuming plants 

. tons at yearend; 55.1 million tons was at - due to a buildup begun early in 1967 as 
U.S. furnace plants and 3.0 million tons steel production dropped from 1966 pro- 
at U.S. docks according to the American duction levels. | 

: | PRICES | a 

Base prices for Lake Superior 51.5 per- - Peru-f.o.b. San Juan, lump ore (62 
cent iron ores remained unchanged during percent iron), $8 per metric ton; fine 
1967. The quoted prices at rail of vessel, ore (62 percent. iron); $4.75 per. 
lower lake ports, per long tons were as metric ton. Se 

follows: Mesabi nonBessemer, $10.55; Brazil—run-of-mine (68 to 69  per- 
Mesabi Bessemer, $10.70; Old Range non- cent iron), f.o.b. Atlantic. port, $8.50 
Bessemer, $10.80; and Old Range Bes- per long ton. a | 
semer, $10.95. Corresponding base long Goa-f.o.b. Mormugao Port, lump ore 
ton unit values were $0.20485, $0.20777, (58 percent iron), $5.45 per metric 

$0.20971, and $0.21262, respectively. Lake _ ton; fine ore (62 percent iron), $4.50 

Superior pellets were quoted at $0.252 per per metric ton. (Government mini- 
long ton unit; Marquette open-hearth mums for Goa). oo . 
lump, $12.60 per long ton; and Vermilion The average value of domestic usable P; p § ) ore per long ton f.o.b. mines, excluding 
open-hearth lump, $13.15 per long ton. byproduct ore, was $9.92, compared with. 

Published minimum prices for selected $9.49 in 1966, and $9.53 in 1965. These 

foreign ores were as follows: , values were compiled from _ producers’ 
Venezuela—Orinoco No. 1 (58 percent statements and approximate the com- : 
iron), f.o.b. Puerto Ordaz, $7.88 per mercial selling price less the cost of mine- 
long ton. to-market transportation. | 

TRANSPORTATION | 

The first long distance movement of the concentrate as a slurry of about 60 
iron ore by pipeline, the launching of a percent solids through a 9-inch inside- 
100,000-ton ore carrier, and plans to con- diameter pipeline, with a travel time of 
struct 125,000-ton ore carriers were an- about 14 hours. Although lighter solids 
nounced in 1967. such as coal have been handled by pipe- 

The Savage River Mines pipeline in lines, this marked the first use of a pipe- 
Tasmania, installed in lieu of rail trans- line to move high-density solids such a 
portation to move iron concentrate ap-_ distance. 
proximately 53 miles from the mines to a Since an increase in ore carrier size re- 
pelletizing plant on the coast, operated  flects a decrease in cost per ton-mile for 
successfully. The scheme involved moving | ocean movement of iron ore, vessels of in-
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creasing size have been planned as port =A number of new or improved port | 
facilities could be constructed to accommo- facilities were under construction or plan- : 
date them. An agreement’ was announced ned around the world. A new. port was to : 
in 1967 for the construction in Japan of he constructed at Santa Cruz in the State 

_ two 125,000-ton capacity carriers for San of Guanabara, Brazil, and another was | 
Juan Carriers, Ltd., a wholiy-owned sub- planned for the Republic of South Africa ! 
sidiary of Marcona Corp. They were near the mouth of the ‘Orange River. In | 

scheduled for delivery in 1969 and 1970 Australia contracts for the construction | 
to join a 100,000-ton ore carrier launched of port facilities and deepening the channel | 
in 1967. Additional carriers of the same at Port Hedland were awarded. In other ! 
size were planned by other companies. ports handling iron ore, improvements | 
~ Also under consideration were 100,000- being made were. mainly for berthing the | 
‘ton to 200,000-ton combination oil-iron larger ore carriers, increasing storage | 
ore carriers. These would reduce in-ballast facilities, and installation of equipment to i 
time by transporting oil from the Persian increase loading or unloading time. On ! 
Gulf to South American ports before load- the Great Lakes, a $6 million taconite 
ing ore for Japan. Further reductions in pellet handling and storage facility with a | 
costs per ton-mile would thus be possible. capacity of 2.2 million tons of pellets was 
Japanese interests planned to start a dedicated near Superior, Wis., by the 

triangular shipping plan in 1968 using a Great Northern Railway. 
large ore carrier to transport. African or The Chicago & North Western Railway 
South American ore to Japan; the carrier planned to construct a $12.3 million iron 
would then move to Australia and load ore transfer and _ storage facility at 
ore for Western Europe before returning Escanaba, Mich., for operation m 1969. 
to Africa or South America and repeat The initial stockpile capacity for pellets 
the cycle. : —_ . would be 1.5 million tons, and increased 

Larger ore carriers in service on the later to 3 million tons. | 

Great Lakes were predicted in a few years Lake freight rates on iron ore were not 
with completion of the new 110-foot-wide increased in 1967. However, increases in 

Poe Lock at Sault Ste. Marie. U.S. Steel dock charges were published late in the 
announced that a 45,000-ton vessel capable year along with general rail increases under 
of unloading. pellets at a rate of 10,000 tentative approval of the ICC. Inters tate 
tons per hour would be built for lake rates were raised 10 cents per ton be- 

. ~ tween most of the established shipping 
service. ' points. | 

The St. Lawrence Seaway authorities Dock charges per long ton on iron ore 

increased the maximum permissible vessel were changed as follows: _ 
draft for Seaway transit from 25 feet 6 | 
inches to. 25 feet 9 inches, which meant a Old New | 
an increased allowance of about 300 tons Rail of vessel to car .... $0.22 $0.25 
for large vessels. The decision was based Rail of vessel to stockpile . 49 53 

on favorable water levels prevailing in the Dock stockpile tocar .... .31 34 
7 lakes. | Storage per month ...... 01% .O1% 

FOREIGN TRADE | 

U.S. exports dropped about 24 percent The overall import trade pattern re- 
from that of the previous year, with de- mained essentially unchanged from _ that 
creased shipments to Canada accounting of 1966. Imports from Norway, Canada 
for essentially all of the loss. Imports and Venezuela registered modest gains of 
of ore declined about 4 percent. 0.4 million, 0.3 million and 0.2 million 

tons, respectively.
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| | ~ WORLD REVIEW _ 

Australia remained the focal point of | centrate and 550,000 tons of pellet con- 
world iron ore news. Production was in-  centrate per year. BO 

creasing rapidly, and exports were expected Texada Mines, Ltd., an underground 
to be valued at over $200 million annually iron ore producer since 1952 was acquired 

by 1971. | | | by Kaiser Aluminum & Chemical. Corp. 
High-grade natural ores remained in The company had a long-term contract to 

over-supply, and high-grade fines found ship about 500,000 tons of concentrates per 

ready markets at reduced prices. The lower yearto Japan. | ae 

cost fines were in demand by many Newfoundland—Labrador—Quebec.—Ne- 
Japanese and European users as this gotiations to reopen the Bell Island mine 
material could be shipped to and agglom- in Newfoundland: were unsuccessful, and 

erated at the importing country’s con- future mining activity at this underground | 

suming plants to provide a high-grade operation was not contemplated. 

furnace feed at a cost lower than similar The Quebec-Labrador trough was esti- 

material could be purchased for on the mated to have yielded in the past 13 

world market. years well over $i billion in iron ore for 

The United Nations assisted several €xport through the port of Sept-Iles. The 

countries in completing geological surveys €©conomic impact of. this foreign exchange 
of their land areas and in making aero- has been the development of mines, a rail- 
magnetic surveys. | | road, towns, and industry in what. was 

. previously a wilderness area. Efforts were 
| | underway to further increase annual pro- | 
NORTH AMERICA | duction by interesting European - steel 

Canada.—The recommendations of the deposits in in development of new iron ore 

Royal Commission on ‘Taxation as The Iron Ore " Com f C. d 

in the Carter report regardin . vompany © anaca 
presented in the . P $ ng proceeded with a major expansion. program 
mining industry taxation resulted in cone to boost its pellet capacity at Labrador 

| cerned protests from Canadian-based ifON- City from 5 5 to 10 ition. tons per year 

mining companies, and civic groups. The Total cost approache d $60 million with 

report called for the phasing out of existing expenditures about evenly divided for the 
tax incentives over a 5-year period and the P 1966 and 1967 y 

immediate elimination of percentage Ontario «The Steep Rock Iron Mines 
| depletion. | - Ltd. began continuous operation of its 

. The part played by the favorable deple ~ new, 1.35 million ton annual capacity 
ion aowances and ae sev ehamnent ne pellet plant near Atikokan. Ore reserves at 

genera’ on me P P the mines operated by Steep Rock were 
Canadian mining ventures was underscored estimated at 337 million tons with an addi- 

in an article by an executive of Pickands tional 273 million tons of low grade 

Mather & Co.” sage material available. | 

A number of drilling programs were Falconbridge Nickel Mines, Ltd., plan- 
active on various iron properties, which ned a $50 million iron ore concentrating 
genera lly raised known reserve figures in plant at its Sudbury nickel mine site. All 

each instance. . . ot iron would eventually be recovered from 

British Columbia——Westfrob Mines iy, pyrrhotite produced by the company. 
Ltd., a subsidiary of Falconbridge Nickel The Algoma Steel Corp. Ltd. obtained 

Mines, Ltd., officially opened, on June 19, two properties near Wawa, on long term 
its new Tasu operation on Moresby Island. lease from Sherritt Gordon Mines, Ltd. 

The $40 million complex, which includes The company’s ore division expected to 

a townsite and deep seaport facilities, was begin production of 34-percent-iron ore 

| to produce high grade iron concentrate 51 the open-pit siderite mines known as 
from one deposit, and both iron and copper” ap. Ruth and Lucy early in 1968. The 

concentrates from another. Shipments were 

started to Japan on a 10-year contract with =§=——W————_ 

Mitsubishi Shoji Kaisha Ltd. of Japan in McInnes, Robert. us. Mining Investments 

which covered 400,000 tons of sinter con- March 1967, pp. 34-37. es oo
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ore would be upgraded at Wawa to a Tubos de Acero de Mexico S.A. 
51-percent-iron product. (TASMA) started up its new 500 ton-per- 

The International Nickel Company of day Vera Cruz plant using the HyL process 
Canada, Ltd., planned to enlarge its iron to convert iron ore to sponge iron. HyL 

ore recovery plant in the Sudbury district planned another installation at Puebla 
as part of a $50 million expansion program. to supply a proposed steelworks with 85- 
The company also formally opened a new __ percent-iron sponge similar to the product 

$4 million laboratory near Toronto for made at Monterrey and Vera Cruz. 

research in extractive metallurgy. : : 
The Steel Company of Canada Ltd.’s SOUTH AMERICA 

$00 milion Gaifith mine venture at Bucs Agent, —A.sidy. was leased by 
7 pu Y the Direcci6dn General de Fabricaciones 
1968. Under the management of Pickands yyitiares on the Sierra Grande iron ore 

Mather & Co., 1.5 million tons of pellets - . , ? deposits in the province of Rio Negro. The 
would be produced annually. Year-round t bined | Heati made b 

shipments were planned from this taconite report Combed ivesiigarens ¥ a 
0 i number of international firms and was 

perauon. . . used as the basis for soliciting offers to 

The Sherman Mine complex near Tima- exploit the Sierra Grande deposit to pro- 

gami, a joint venture involving Dominion vide sufficient ore for the country’s require- 

Foundries & Steel Ltd. (90-percent _1n- ments. Consumption of at least 5 million 
terest) and the wholly-owned subsidiary ions by 1974 was predicted. Brazil and 

of The Cleveland-Cliffs Iron Co., Tetapaga  Qpite have supplied most of the ore im- 

Mining Co. Ltd. (10 percent) was €X- ported in the past; only 10 to 15 percent 
pected to begin production at the rate of of Argentina’s needs have been produced 

about 1 million tons of pellets annually in internally. The proposed development 

1968. called for an investment of approximately 

Mexico.—Plans to start exploitation of $50 million, including pelletizing facilities. 

the Pefia Colorado iron ore deposits in Government exploitation of the low 

the State of Colima continued with the grade Unchime and Santa Barbara iron 

Federal Government adding its name to O° 1? the province of Jujuy was begun, 
a consortium of four steel companies and there were plans to work other deposits 

pledged to supply the capital. Activity has ™ this province. 
been limited to surveys and feasibility Brazil—The Companhia Vale do Rio 

studies in the area, but additional work Doce (CVRD), principally government 

was expected to start in 1968. owned and controlled, continued as Brazil’s 

Cerro de Mecado S.A., a subsidiary of Jargest ore mining and exporting company. 

Cia. Fundidora de Fierro y Acero de Fine ore (minus one-half inch), accounted 

Monterrey, S.A. had a heavy-media bene- for about one-third of the exports which 

ficiation plant under construction at its were estimated at 13 million tons for 1967. 

Durango site which would upgrade the ‘This was a significant change from former 

lower-grade conglomerate located near the years, and the result of a lower price tag 

base of the iron-rich mountain. Future placed on the high-iron fines, which can 

plans included a pellet plant to handle be readily sintered or pelletized to form 

fines resulting from the Durango operation. high grade furnace feed. A multi-million- 

A subsidiary of Hojalata y Lamina, S.A. ton order was signed to supply seven 

(HyL), Las Encinas, 5S.A., completed Japanese steelmakers with fines over a 

surveys of, and prepared to open a new period of 12 years. 

mine, San Pasquel. This mine adjoining The U.S. Steel affiliate Companhia 

the El Encino deposits in the State of Meridional de Mineragao filed applications 
Jalisco had been located by aerial survey to prospect potential iron ore deposits re- 

and was estimated to contain 15 million ported by the company’s geologists some 

tons of 55- to 67-percent ore. Iron ore 399 miles south of the Amazon Delta in 

fines produced at this operation were to be the State of Parad. 

pelletized at a future date when a pro- New port facilities at Santa Cruz, in 

posed plant could be installed, possibly at Guanabara, were planned for the export of 

the junction of the company’s 22 kilometer ron ore and import of coal. Authorization 

mine-to-railhead aerial tramway. was given to obtain foreign financing, and
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) completion was expected in about 2 to production capacity was raised to 3.5 mil- 

3 years. . | lion tons per year. | 

A record load of ore, 95,100 long tons, — Perw’s first blast furnace located at the 

was shipped from the port of Tubarao SOGESA plant in Chimbote started opera- 

bound to Japan aboard the Ossig Silver. tion in December. The furnace had a 

Chile _-Strikes slowed iron ore produc capacity of 200;000 tons of pig iron per 
. ‘ | ear. . | St 

tion to some extent although an overall » — . | 

gain was shown for the year. Future annual Venezuela.—Orinoco Mining Co., .a 

to be at were indicated but were expected subsidiary of U.S. Steel; authorized -con- 

o be at a About 00 € rate Man he struction of a 1-million-ton annual capacity 

P atry’ a ttat out wd he the of the iron ore reduction plant to produce bri- 
country s Ch Pe Mine 8S y re we quettes containing about 85 percent iron. 

tia A tel Pacthe cA C AT S. 4 The product would be used for domestic 

Bechichem. Chile Tr . Mi - ( ar) an steel production and also offered for sale 

: on Mines Company. abroad. An option to obtain a 25-percent 

The ae eld the vest peducing mine, great fhe venture would be ld 
od ae ; : the Government. An iron ore reduction 

ir von ber production about 4.5 mil- plant to utilize some of the country’s ex- 

10n ervectment ° c c . nina : ty $20 cess natural gas had been under study by 

railion "T f CAP accepte dan offer by the Government for several years. 

| Bethlehem to join as a partner in the ex- U OPE | | 

pansion, the annual production would be EUROPE | | 

raise 5 ° ion 7 Onn hacked by the Czechoslovakia.—The last.of the operat- 
mi . , | . . . 

Chilean Government, invited Bethlehem msg erup an rin ts was d to be Closed 

to participate in a new company to be completely Yt th, the vanct be to 4 © ox 

organized for the exploration and develop- cessive cost of the pro uct 0 ire com 

ment of iron ore and other minerals in pared with high grade imported ore. In 

Chile. Bethlehem’s proposed share was 25 the past, State-controlled mines have sup- 
percent | : plied about 10 to 12 percent of the 

Santa Fe completed a project to deter- country’s iron ore needs, but this will be 

mine its reserves in the El Laco deposit. reduced to about 8 percent with the phas- 

The results showed proven reserves of 200 ing out of the Krupp-Renn installation. In- 

million tons, and estimated reserves of 400 creased concentrate shipments from the 
million tons. | Soviet Union were expected. 7 7 

Exploration and metallurgical work was . ae [a a 
reported underway on the CerroNegro Finland.—Low world prices and high 

Norte magnetite deposit in the Copiapé transportation costs were given as reasons 

district, and a large pelletizing plant was for , the scheduled closing of Vuoksenniska 
planned for future operation. | Oy’s mines at Kolari and Jussar6. Crude 

Cia. Minera Santa Barbara completed O7° from the mines averaged about 27 

a port construction. program in February percent iron and was upgraded to 57.6 
at Huasco to allow the docking of vessels percent. Finland imported 638,000 tons of 

as large as 67,000 tons capacity. This was iron concentrates during 1967. 

followed by. expanding the capacity to 

100,000 tons, and the loading capacity to. France.—Announcements of mune clos- 
3.500 tons per hour ings continued as underground mines pro- 

? , ducing low-grade phosphoric ores appeared 

Peru.—Marcona Mining Co. entered to be slowly yielding to high-grade imports. 

into a new agreement with the Santa Corp. Prolonged strikes initiated by miners in 

for exploitation of Marcona’s iron ore the Lorraine Basin caused a production 

deposits. This supplanted their 1960 con- drop in the first half of the year which 

tract and contained concessions which in- amounted to a decrease of 18 percent from 

. cluded royalty payments by Marcona in that produced in the first half of 1966. 

1967 estimated at. about $7 million. A Iron ore mining and steel production were 

new ore fines plant was built at San Nicolas of major concern in France’s future eco- 

to replace the San Juan plant, and pellet nomic planning.
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Germany, West.—As in France, the large-scale mining methods, and the low | 
mining of domestic iron ore continued to quality of the ores. , 
decline, with the Salzgitter area blast | Luossavaara-Kiirunavaara AB (LKAB), 
furnaces almost the only ones consuming which is State-owned, began work on a 

indigenous ores. Importing countries led pelletizing plant at Svappavaara scheduled 
by Sweden, Liberia, and Brazil supplied to have an annual output of 1.8 million 
cheaper and higher quality ores than could tons. | 

be produced locally. . Work was done on outlining two new 
N : ore bodies in the Kiruna district by LK AB, 
orway.—The Government-owned con- ne of which was described as an extension 

cern, A/ S Sydvaranger decided to install oF the main Kiirunavaara deposit and was 
a pelletizing plant in order to bolster a = gaid to contain about 250 million tons of 
falling market for their iron ore concen- oye. 
trate, which had steadily declined in value Pilot production of cold-b ond ed pellets 

over the preceding _8-year period. The was started by the Grangesberg Co. at 
company; Norway's largest producer, re-  Strassa, and blast furnace trials of the 
ported its 1967 production of iron ore sold pro duct were scheduled to be carried out 

an A West Senn Pe Delow beg at the Oxelésund steelworks. Pellets costs 
P " es man wou ut were claimed to be greatly reduced from 
the complete 1.2 million ton per year plant those of the hot pelletizing processes. | 
under agreement with and from design . Grangesberg and LKAB announced that 
and specifications su pplied by Allis- 1968 delivery prices of phosphatic ores 
Chalmers Manufacturing Co. Operations to the United Kingdom, West Germany 

: . e 3 3 

were scheduled to start in 1969. | and Belgium would be 3 to 4 percent lower 

Portugal. The Moncorvo ore deposits, than in 1967. 
about 80.miles east of the port of Leixoes, US.S.R.—The Five Year Plan entered 

were studied by 2 SrouP of European con- it, second year in 1967. It was character- 
cession holders, including August ‘Thyssen- ized by continued large-scale expansions 

pette. ak latter Jeported J otation ould in iron mining and in beneficiation plants 
€ usec in upsta ent ae at ° PRB to accompany increased iron and steel 

cent ore to a concentrate containing DJ” production capacity. Priority of the ferrous 
percent iron and 6-percent-silica. Reserves industry over agriculture and chemicals 

exceeding “On million Oh have, been seemed to reflect the general feeling of the 

shown db te P Sea Further study ‘he present Presidium that the power of a na- 

required belore a decision concerning the tion still depends on its ability to produce 
economic feasibility of the extraction and steel. Although much was written in Soviet 

ee of the ore to users could be publications about failures in achieveing 
goals set for the ferrous branch of the 

.. . og State’s economy, production increased at 
d Spain.— Published reports | that weal high rate, with many new and expanded 
eposits estimated at about 300 million . 

. . . operations reported. 
tons were discovered in the provinces of S f th blished mining b 
Badajoz, Seville, and Huelva were not con- by, of the SL q ise q devele ases 
firmed by the Government. Government “TS Jane a tor ed, an The State 
geologists had been surveying and drilling Plan vhich c fled foe, eet ' © ' 163 
in these areas on lands reserved to the an wich Ca or an outpur oa’ 
State 7 million tons of usable ore in 1967, with 

The Government set 1972 as a target ?7 eventh iron coe hat or 07.6 percent 
date for producing ore with 8-million-tons- Seer y was excee he q led Pp 9 8 nik 
iron content and intended to improve Non eene was scheduled at <. ~ 
poorer ores by pelletizing and other bene- ae . . 
ficiation processes. Mining of the high-grade Belozersk iron 

ore started during the year. Analysis of this 

Sweden.—Several iron mines in central ore was reported as 62 to 67 percent iron, 
Sweden were forced to close during the 9.02 percent phosphorus, 0.01 percent sul- 
year due to their inability to remain com- fur, and 3.9 percent silica, making it the 
petitive. Reasons given were high transpor- Soviet Union’s highest grade natural ore. 

tation costs, inability to utilize cost-saving The first long-term contract was signed
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with Japanese steelmakers for Soviet iron the Gabonese plan for future economic 
ore. A $20 million contract was negotiated development. Construction of a railroad to 
to supply 4.9 million tons of ore annually the seacoast was deemed feasible in a pre- 
over a J-year period beginning in 1968. liminary survey completed in 1965. A final 
The ore would move through a Black Sea engineering study, financed by the United 
port which was to be enlarged to accomo- Nations Special Fund, was underway and 
date Japan’s larger ore carriers. was to be completed in 1968. Plans called 

_ for construction of the railroad to be 
AFRICA started in 1969. 

Algeria—New markets for iron ore “1s . 
were obtained by Algeria, and initial con- Liberia.—Iron ore continued to be the 
tracts were made to supply 600,000 tons country’s primary export and ee of 
to the U.S.S.R., 500,000 tons to Rumania, Tevenue: In 1967 the Government's share 
and 100,000 tons to Hungary. The of the. income from this commodity 
U.S.S.R. contract involved trade exchanges amounted to about $10 million. Production 
and a loan for the erection of the Annaba of the ore has increased steadily d mm the 
steel plant. The Rumania contract involved pas cw years a ' 1: Br prices Cee lined 

| the exchange of four oil rigs. Deliveries to fob) in { ORD. ° 5 5 3 . 1067 - “hig ton 
Great Britain and _ other _ traditional i on) a to $ i d mm eos wd 
markets, although not terminated, were arse’y he x °. oe comp ved a an 
reduced considerably after nationalization anus cutbacks in Luropean steel output, 
of the Algerian iron mines in 1966. OUT ee oupanies perated m Liberia 

A special technical committee set up iL eer, Bong I ang Ge Navona . 
jointly by Algeria and Spain was studying Min: “GC oF t iL . UNG )s 4 “he 
the possible development of the Tindouf Liberte Ay, . 's ( dish Me ral Ge 
Basin iron deposits. The key to commercial (L AMCO) Thro , © nt ened 5 
exploitation of the deposits was thought to he Grineesb "Co . “ ode . LAMC O 
bea route to the Atlantic through Spanish the Grangesberg Uo. In Sweden, 
Sahara which would eliminate Algeria’s lib to sup ply quepan . milion 1968 7 f 
long haul to the Mediterranean seacoast. wiberian ore during the period — 68-72 

| | in addition to a 5.6-million-ton contract 
Angola.The Ciuma mine in the previously made for 1968-74. LAMCO 

southern district was scheduled to be completed a new washing plant and a 
closed, and the efforts of the Companhia pelletizing plant during the year and began 
Mineira do Lobito would thereafter be trial operations. The new facilities when in 

concentrated on operation of the Cassinga full operation would add a large output 
mines in the South Central section, where of washed fines and lump ore as well 
substantial iron ore production was as 2 million tons of pellets annually to the 
achieved during the second half of 1967. company’s products. 
An export potential of 5 million tons An airborne magnetometer-scintillometer 

annually was expected in 1968. New _ survey of Liberia was begun in 1967 under 

mechanized ore-loading facilities at Saco the auspices of the United Nations and 

de Giraul about 6 miles north of the port the Liberian Geological Survey. Coverage 
of Mocamedes, were opened, and large- of the entire country was planned with 

scale shipments of the Cassinga ore were the results available in 1969. 

SE ee eee ied Japan on a regular Morocco.—The Government proceeded 
Deposits of low-gra de ore in the Cassala with nationalization of the country’s largest 

region east of Luanda, estimated at 500 iron ore producer, Compafiia Espaniola de 
million tons, were being studied for devel- Minas del Rif (CEMR). A joint com- 

t by the Companhia do Manganese mission from the Government and CEMR 
an An in and the Kléckner steel firm of WS activated to decide on procedures to 
West Germany. A pelletizing plant was in- be followed and compensation for the 

cluded in the plans for consideration. ae . 
plan to establish a steel plant at 

Gabon.—Exploitation of the Belinga Nador, near the mines of the Rif, had 
iron ore deposits, estimated to contain 1 been under consideration for a number of 

billion tons of high-grade direct-shipping years and with the importance of the mines 
ore, continued to play a prominent part in to the national economy was thought to
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fisure largely in the Government’s decision _ drilling, but estimates exceeded 100 million 

to take them over. tons. 
Plans were being pushed for the installa- 

ASIA tion of new pelletizing operations in Goa, 

: Orissa, and possibly Mysore. 
India.—Production and exportation of 

iron ore failed to reach target figures set Japan.—Japanese steelmakers sought ore 
by the Government. Among the factors and made contracts for future deliveries in 

contributing to the difficulties were strikes, 212 parts of the world. Australia shipped 

the Suez canal situation, and excess ore 8.3 million metric tons to Japan during 

stocks at the country’s steel plants. Keen the year and was expected within a short 

international competition in both iron ore time to supply about 40 percent of the 

and steel also added to the failure. Ore COUR"YS rapidly increasing import require- 

exports did increase slightly in 1967 and ments, which in 1967 amounted to 56.4 

reached a total of 13.9 million tons. Of this million tons. . . 

Goa supplied 6.8 million tons, 0.4 million, Japan's iron ore production including 
tons less than in 1966. Production was iron sands continued at slightly more than 

estimated to be about 1 million tons below 2 million tons ; byproduct ore added 

the 1966 output. another 2 million tons, the two sources 

The conversion of fine ore to high grade supplying about 7 percent of the country’ S 
pellets and exportation of fines were ex- steelmaking needs. Contracts were obtained 

| pected to help maintain India’s position in during the year for ore from a number of 

the world iron ore market. Export duty on sources including the U.S.S.R. At least 

fine ore, approximately 65 cents per ton, a dozen countries were committed to 

was reduced by 20 percent during the year. furnishing various grades and types of 

India’s Minerals and Metals Trading “°” ore for periods of time up to ai years 
Corp. (MMTC) negotiated the sale of 2 prices which could only be obtained in 

5.8 million tons of ore to Japan at $9.52 2% buyer's market such as continued to 

per ton, f.o.b., which was about $0.42 less exist throughout 1967. . 

than the agreed rate for the prior year. Some of the prices per metric fon con- 
Contracts also were made to supply over tained in contracts or offers reported by the 

9 million tons of ore to five East European Japanese included 62-percent concentrate 
countries. feed at $4.15, f.o.b. Black Sea ports from 

The Government-owned National Miner- US.S.R.; _68-percent run-of-mine at 
als Development Corp. (NMDC) studied $15.34, C&F from Brazil ; 63-percent lump 

proposals of Marcona Mining Co. and ore at $7.80, f.o.b. Chile; 64-percent lump 

Japanese interests for joint development OF at $9.37 and 64-percent fine ore at 
of magnetite deposits in the Kudremukh $7.68, f.o.b. Western Australia; 60-percent 

area of Mysore which contained proved lump ore at $8.85, f.o.b. Malaysia; 65- 

reserves in the order of 1 billion tons. percent fines at $4.55, f.0.b. Goa; oo Pe 
Although no contract was signed, pre- cent run-of-mine at $6.30, f.o.b. Liberia 

liminary plans called for the Aroli deposits (for 1968); and 62-per ch aason. axe 

to be exploited first; they would supply ore at $5.95, f.o.b. Britis A columbia. In 

about 4 million tons per year for export. some cases the prices reflect a of 2 

The development of port facilities at package, offer and may an valt di only if 

Mangalore to eventually admit entry of accepte under al Pe die d con nol. 

100,000 ton carriers and the installation Japa nese interests studied proposa fo 

of rapid-loading equipment is to be done participate or actually invested mm several 
by the Government. foreign iron ore projects including the 

Reductions of $1.40 to $2 per ton in Mekambo project in Gabon, the Philippine 

shipping costs of iron ore from Mormugao Roy Mine project in. the Papping i 

Port in Goa to Japan were estimated if uerem project in| southwest In as 
the port were modernized to permit rapid and three separate projects in Australia. 

dockside loading. The average 14-day delay Malaysia.—Airborne magnetometer and 

. for the carriers would be reduced to 4 or ground surveys were being conducted 

5 days. in the State of Johore and in _ the 

New deposits of iron ore were located in north central section of West Malaysia. 

the Calicut district of Kerala. The extent They were being carried out with the as- 

of the reserves had not been proven by _ sistance of United Nations teams. The up-
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grading of some lower grade iron material Hamersley Iron Pty. Ltd. was the lead- 
was being considered in order to increase ing group in contracts for exporting ore, 
Malaysia’s production. | with about 125 million tons of lump ore, 

eyes pellets, and fines contracted for during 
Com ar ne Philicping Tacs) Pellet the period ending in 1981. Most was to 

formed by Kawasaki Steel Co. and Kawa- go fo Japan, with small short-term con- Or : sae tracts calling for deliveries to Wales in the 
saki Drydock Co. of Japan with the Philip- United Kingdom and to Belgium. Test 
pine Iron Mines (PIM) to take over the shipments were made also to France, West 
pellet operations of PIM. The pellet out- German d Ital 

vas y, and Italy. | 
put from the 0.75 million tons annual Th ; says .. 

. e company’s $50 million pelletizing 
capacity plant was scheduled to go | to plant started operation in 1967 and was 
Kawasaki Steel. | expected to be at full capacity early. in 

OCEANIA 1968. This plant would supply a 10-year 

Australia——The Australian boom based Japanese pellet contract for 18 million 
on the iron ore industry continued with tons scheduled to begin in April 1968. 
large-scale shipments being made for the - Facilities at both the port and mines which 
first time from some areas and installations represents an investment of approximately 
being rushed to completion in others. Ex- $200 million were designed to permit 
ploration, surveying, and planning for the ¢©XPansion. . _ 
future growth of the iron ore industry and Mount Goldsworthy Mining Associates 
its associated activities continued through- continued its shipments of lump ore to 
out 1967. : | Japan which began in June 1966. The 

The Department of National Develop- following contracts were held: An initial 

ment predicted that by 1971-72 the value 16.5-million-ton agreement with the Japan- 
of iron ore exports based on known con- ese for delivery of lump ore over a 7-year 
tracts would reach $210 million a year. period beginning in 1966, and a 3.125- 
Planned and actual capital expenditures million-ton. contract signed in 1967 for 
directly related to the establishment of fines to be shipped at an annual rate of 
the iron ore industry were estimated to be 0.5 million tons per year. Efforts were 
in excess of $600 million, $550 million of | being made by the group to negotiate addi- : 
which was for Western Australia and the _ tional contracts. 
remainder for Northern Territory and The Mt. Newman development project 
Tasmania. A considerable amount of U.S. __was started in April 1967 by a consortium 
capital was included in the investments. formed by the Amax Iron Ore Corp. of 

Northern Territory—Operations of the Delaware U.S.A. (25 percent), the Dam- 
Frances Creek Iron Mining Corp. Pty. pier Mining Co. Ltd. (30 percent), Pilbary 
Ltd. were opened officially during the Iron Ltd. (30 percent), with British and 
year. Lump ore of 62-percent-iron content Japanese interests making up the remaining 
was to be supplied to Japan through the 15 percent. Operations were to be 
port of Darwin at a rate of about 0.5 mil- managed by Mount Newman Mining Co. 
lion tons per year for 8 years. Contract Pty. Ltd. a wholly-owned subsidiary of 
price was $8.90 per long ton. Broken Hill Pty. Co. Ltd. (BHP). Con- 

Sentinel Mining Co., a wholly-owned tracts were let for a railroad, dredging, 
subsidiary of National Bulk Carriers, Inc., and other construction work to begin the 
proceeded with survey work on concessions $200 million project,-and a total of 100 

granted. Design study contracts were let million tons of lump ore and fines were 

for port plans and other facilities involved contracted for delivery to Japan in the 

in the project, Prereduction studies were period April 1969 through 1983. 

being made of the ore in the U5S., and Cliffs Western Australian Mining Pty. 

offers of lump ore to Japan were being Ltd. continued work on its Robe River 
prepared. project and estimated total costs at about 

Western Australia—Seven major mining $180 million. Plans were approved by the 
companies held signed agreements with the Government for railroad and port location 

State Government for development of iron changes to give access to Cape Lambert 

ore deposits, and exports had reached a where 100,000 ton carriers could be 
rate of about 15 million tons annually by berthed. Tenders were received for a 
yearend. pellet plant and for a port at Cape Lam-
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bert. Japanese steel mills were offered 87.5 in September 1967, expected to build a 

million tons of pellets over 21 years at pellet plant with a 2-million-ton-per-year | 

18.75 cents per unit, f.o.b., and 50.5 mil- —_ throughput. Murchison was making feasi- 

lion tons of fines at 10.75 cents per unit. bility studies based on a temporary reserve 

Shipments would begin in 1971, and if awarded by the Government in the Weld 

the contract was accepted, it would be Range near Cue. 

the largest single iron ore export contract | 
made to date. _ Tasmania.—The Savage River Mines 

A new company, Hanwright Iron Mines, project was essentially complete at year- 

was formed by. the discoverer of the end, and all components were - reported 
Hamersley Range iron ore deposits, Larry operating successfully. Pellet capacity was 

Hancock and his partner. The company rated at 2.25 million tons annually. The 

obtained extensive leases on which ore was Product was to contain 67.5 percent iron 
being proven, and plans were to be sub- with shipments scheduled for April 1968, 

mitted to the Government for an invest- and all output to go to Japan under a 20- 

ment in facilities to produce and ship 3 Year Contract. Pickands Mather & Co. held 

million tons of pellets annually. The pos- about 12 percent interest in the project. 
sibility of later producing either a metal- Additional American capital was invested 

lized product or steel was included in the '™ ® participating company, North-West 
| Iron Co. Ltd. 

proposal. oe . Rp . 

Other Western Australian groups in the Industrial & Mining Investigations Pty. 
i . . Ltd. was exploring leases north and south 

process of entering the iron ore business of those held by Savage River Mines, and 

included the Mt. Gibson Mining Co. Pty. negotiations were underway for possible 
Ltd., and the Murchison Exploration & establishment of a steel’ industry in 
Development Co. Mt. Gibson, organized Tasmania. — 

TECHNOLOGY | | 

Technologic improvements in mining, Trucks with capacities exceeding 100 
transporting, and beneficiating iron ore tons for off highway ore movement 
continued to be directed primarily toward from mine to crushers were operating suc- 

cost reduction and the production of higher cessfully in several locations. The largest 
grade furnace feed. This was becoming in- apparently was a 160-ton electric-drive 

creasingly important in producing countries LeTourneau-Westinghouse unit which was 
as the international market recorded more _ being field tested at Kaiser’s Eagle Moun- 

and more offers of high-grade iron ore at tain, California, operation. _ 

reduced prices. Electric shovels with interchangeable 
~ Refinements were made in methods of dippers having capacities as high as 16 
computing characteristics of blocked-out cubic yards were in use, and allowed 
ore sections and in tailoring blasting tech- handling of maximum sized pieces of tac- 

niques to individual tracts of ore. Further  onite which the latest model crushers were 

increases in capacity and size of equipment _ capable of reducing. 

for handling and transporting ore were Innovations to rod and ball mills in- 

indicated at some of the larger operations creased capacity by reducing down time. 

following equipment test periods. Innova- One consisted of mechanical means for 

tions used in several beneficiation schemes replacing the rods or balls during mill 

promised higher grade products from the operation, thus eliminating some of the 

taconite-type ores. down time formerly required for this 

Exploration for new deposits continued _ purpose. 

in many countries in spite of the apparent The new Butler and the National pellet 

world oversupply of iron ore. A helicop- plants managed by The Hanna Mining Co. 

ter borne high-resolution electromagnetic WETS the first commercial tacomite opera- 

system was being operated successfully in tions on the Mesab to woe Oe ag 

Canada. Better coverage in the rugged dry autogenous grinding. The ut er P ant 
ane . coveras was equipped with five, 26 foot by 6 foot 

terrain with a minimum of ground clear- autogenous primary mills each powered by 

ance was claimed, as well as lower costs __4 Engineering and Mining Journal. V. 168, 

for operation in remote areas. No. 11, November 1967, p. 27.
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a 3,000-hp. motor. Even larger mills were In general, the larger and more modern 
planned for use in a Canadian installation. ore processing plants were being equipped 

Among the patents granted during the with centralized controls, and a computer 
year for ore reduction was one for a pro- was usually employed in the system for 
cess using dry comminution followed by both control and logging of operations. 
dry magnetic concentration to produce The newer blast furnace designs called for _ 
coarse taconite concentrates. maximum use of programmed controls. A 

Autogenous grinding tests in jet-type belt conveyor system was favored over the 
mills with both hot gases from a jet engine skip hoist in at least one plant. - 
and super-heated steam as energy carriers Other uses to which the computer was 
were made on Krivoi Rog ore in the increasingly applied include continuous 
U.S.S.R. Considerable savings were re- iron ore slurry analysis, plant power pro- 
ported for each over conventional ball graming, monitoring operating variables, 
mills; the super—heated steam mills showed and storage of input data for later use. 
the greatest efficiency.2 Also in the Interest in agglomeration of iron ores, 
U.S.S.R., results of boulder reduction especially in pelletizing, continued as many 
in an open-pit iron mine using a high fundamental investigations were reported. 
voltage A.C. electric test apparatus These dealt with variables such as tem- 
showed savings of 2 to 1 over the usual perature, size, balling time, additives, and 
secondary drill—and—blast methods. pellet strength. A number of agglomerating 

The development of autogenous grinding _ patents were issued involving new methods 
as a tool in size reduction was discussed and equipment for both briquetting and 
in a review published in 1967.6 _ pelletizing of iron ore. The last two parts 

The Erie Mining Co. successfully ap- of a comprehensive article covering in 
plied the use of stationary screens for sep- detail concentrating and pelletizing of taco- 
aration of (minus) —325 mesh material nite in the United States and Canada were 
in its taconite beneficiation operation at published.® The article presented an excel- 
Hoyt Lakes. This significant operation in- lent history and status report on taconite 
volved a unique patented device to keep operations. 
the screens from blinding and was de- Plants incorporating the latest improve- 
scribed as producing better concentrate at ments in the concentration and pelletiza- 
a lower cost than the flotation scheme tion of taconite were capable in 1967 of 

formerly used. | producing pellets containing 64 to 68 per- 

Researchers at the Colorado School of cent iron and less than 6 percent silica. A 
Mines experimented with hydroxamate as higher grade product was expected to de- 
a collector for iron oxides. In flotation pend largely upon the application of pre- 
tests with two natural iron ores, high reduction techniques. oo, 
grade concentrates were obtained with in- There was considerable activity in the 
dicated economic advantage over conven- development of direct reduction processes 
tional fatty acid flotation.” _ and prereduced ores both here and abroad. 

The application of computers and auto- Patents on reduction roasting of ores using 

mation in general, to activities involving 8@Seous and liquid hydrocarbons were as- 
iron ore from exploration through the final ‘Signed to several companies, as were 
smelting stage continued to expand. Taco- Patents on processes using solid reductants. 

nite reserves in Minnesota were being cal- _ An international conference on produc- 
culated by the State using computer tion and use of prereduced iron ores was 

methods. Grade, thickness, and tonnage of Mn 2M: ie Enei Lond 
beds in the various tracts were obtained y 3 No” 1, January ‘1967, p. 9. (Hondon)- 
in a fraction of the time formerly 6 Bond, Fred C. Autogenous Grinding Evolu- 

. 8 tion. Min. Cong. J., v. 58, No. 6. June 1967, required. pp. 48-54. 

A sophisticated system using the com-  ¢tictren Selective Flotation fet, 2nd, 6: 
puter to determine the grade, to classify, Trans. Soc. Min. Eng., v. 238, No. 2, June 
and to program the dumping sequence of 8 eee OO 208. ge F., Jr. Estimating Min. 
ores moving from mine sites for final nesota’s Taconite Reserve by Computer. Skil- 
blending and loading at the port of aes, Min. Rev., v. 56, No. 1, Jan. 7, 1967, 

Sept-Iles was developed in Canada over PPs DeVaney, Fred D. The Concentration and 
the last few years by the Iron Ore Com- BNO eae Tuite P- TT. Min. roe v. 

pany of Canada. No, 2, February 1967, pp. 18-23.
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held at Evian, France, during which the Ross also announced plans to build and 
worldwide status of direct reduction and operate a commercial plant in Portland, 

prereduced ‘ores was reviewed in detail.”® Oreg., using the same process. The plant 

Tt. was noted that the High Authority, would take high-grade fines from South 

European Coal and ‘Steel Community America and convert them to 95-percent- 

( ECSC \, had provided considerable finan- iron pellets for an electric-furnace steel 

cial aid for developmental work, resulting mill to be built by the Gilmore Steel Corp. 

in a new direct reduction process which Operation of the plant was expected to 

was tested in a pilot plant. start in 1968. 

The AyL direct reduction process was Notable improvements have been made 

being studied by Brazil, the United King- in electric furnace operations, and the 

dom, Saudi Arabia, Taiwan, and other McWane and Gilmore installations, al- 

countries for possible use in producing — though relatively small, may be forerunners 

reduced iron products from local ores. of larger plants to be built in this country 

Beneficiation studies, including prereduc- and abroad. Operations of this type could 

tion of the Wabana ore in attempts to have considerable influence on future iron. 

maintain commercial production, were and steel production and will probably 

reported.!! The high phosphorus content make re-evaluation of the blast furnace 

of the ore and the poor recovery efficien- necessary in many areas where iron and 

cies achieved in beneficiation attempts to steel needs are limited and where high 

produce a furnace feed competitive with capital investments are not desirable. 

other high-grade ores available on the An indication of further evolutionary | 

world market were primary factors con- trends in this field was the examination by 

tributing to the failure of this long—time several countries of direct iron and steel- ! 

operation in Newfoundland. making from iron ore by continuous pro- | 

The Japanese Government was plan- cessing. One direct-reduction continuous | 

ning long-range research and development = PFOCess, studied by the U.S. Steel Corp. | 

of a direct steelmaking method. The project for several years on a laboratory scale, : 

would start in 1968 and would involve the was being scaled up to a pilot plant 

production of prereduced pellets for use in operation. Although drastic changes m 

large-capacity electric furnaces. In New processing methods were not expected in 

Zealand a contract was awarded for instal- the near future, preparations were being 

lation of a Stelco-Lurgi reduction plant. made in the major producing countries in 

Native iron sands reviousl tested in the event of a significant breakthrou h for 

p y é gn g 
pilot plant operations were to be used as continuous conversion of ore to metal. 

the ore. . 
. . . Bureau of Mines Research.—Results of 

Direct reduction of iron ore on a com- d fj . a 

mercial scale in this country was close as a study of iron ore resources ae oe ee Ta 
constructio d ae th of the Appalachians was published.” In 

struction neared completion on € the area drilled, bed thickness and grade 

McWane Cast Iron Pipe Company’s plant . : 
. were not consistent and the samples of 

at Mobile, Ala. The plant was scheduled ws . . 
. ; : the hematitic material failed to respond 

for operation late in 1968. High-grade oo . ner 
. . to beneficiation techniques for producing 

imported ore fines were to be used in the . . 
. a high grade concentrate with good re- 

Dwight-Lloyd-McWane (DLM) process to Th blicati “I th 

duce iron for foundry purposes covery. e pu ication 1 ustrates e 

Th Midland-Ross C oon need for additional research in order to 

t 1diand- “th he Na a ns ae make the large hematitic sandstone de- 

search program with the National Stee! posits of the Clinton formation econom- | 

Corp. worked with the Hanna Mining ; . : | 
none S ically feasible to mine. 

Co. to develop a commercial “heat-fast 

metallizing system for producing pre- ~~ 
llets. The system s a carbon 10 Steel Times (London). V. 194, No. 5163, 

reduced pellets. ‘The system uses 2 | June 30, 1967, pp. 7538-760, v. 195, No. 5169, 
reductant mixed in the pellets which are Aug. 11, 1967, pp. 161-166. 

ti ous! ona direct-fired rotar 11 Korzekwa, T. M., A. J. Last, and R. L. 

cycled continu y . y Cavanagh. A Study of the Semi—Reduction of 

hearth furnace. The National Steel Cor-  Wabana Iron Ore. Canadian Min. & Met. Bull. 

poration’s pellet plant in Minnesota, (Montreal), v. 60, No. 663, July 1967, pp. 789- 

which started Production in 1967, was ; 12 Fish, George E., Ir Clinton | Hematitic 

ion for future conversion to t iS andstone Depcsits, Butt Mountain Area, Giles 

esis ee ° u ° ve : County, Va. BuMines Rept. of Inv. 6966, 1967, 

metallizing procedure if desired. Midland- 39 pp.
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Marginal and submarginal iron-bearing iron ores, and various beneficiation schemes 
materials from the Gogebic, Marquette, including. flotation. | 

and Menominee Ranges were studied us- The Bureau’s Iron Range Demonstration 
ing reductive _Toasting-magnetic separa- Plant at Keewatin, Minn., reached a stage 
tion, and flotation methods for upgrading of partial completion with occupation of 
to usable concentrates. The resources and =a new administration and laboratory build- 
metallurgical evaluations were published.” ing by project personnel, and start of 

Nonmagnetic taconite composite samples construction on the raw materials and 
from the Mesabi Range were evaluated rotary kiln sections of the plant. Process- 

| also and results published." These in- ing of nonmagnetic taconites and other 
vestigations were part of continuing efforts offgrade iron ores using scrap iron to 

being made by the Bureau to develop effect conversion to a usable magnetic iron 
profitable utilization of all of the Nation’s ore will be demonstrated. oe 
major iron resources. 

Other projects at the Bureau's research 13 Heising, L. F., and D. W. Frommer. Lake 
centers included continued collection, Superior Iron Resources ‘Preliminary Samples 

: ; and Metallurgical Evaluation of Selected Mich- 
evaluation, and storage of core samp les at .  igan-Wisconsin Iron Formations. BuMines Rept. 
the Twin Cities location in Minnesota, of Inv. 6895, 1967, 31 pp. 1 , 

A ite? ex : : 14 Heising, L. F., C. B. Daellenbach, and 
studies on properties of iron minerals, E.. E. Anderson. Lake Superior Iron Resources. 
preparation of oxidized and prereduced Reexamination of Nonmagnetic Taconite Occur- 
* . 11; rences in the Hibbing, Minn., Area by Flotation, 
iron ore pellets, metallized concentrate Magnetie Separation, and. Petrographic Methods. 
production, processing of manganiferous BuMines Rept. of Inv. 6991, 1967, 21 pp.



Table 2.—Employment at iron ore mines and beneficiating plants, quantity and tenor of ore produced and average output per man, by districts 

and States 
a 

Employment. — . ee Production 1 
et 

Aver- Time employed Usable ore , Average per man 

District and State age ____—__Crude ore OOOO . 
num- Aver- Total Man hours (thou- Iron contained 2 Crude ore Usable ore 
ber age man —————-————-__ sand (Thou- ——___-—______—_-_-_——__—-_ -—- 

of men number shifts Aver- Total long sand (Thou- Nat- Tron contained 
em- of (thou- age (thou- tons) long sand ural Per Per Per Per ————_—_—_——- 

ployed days sands) per _ sands) tons) long (per- shift hour’ shift hour Per Per 
shift. tons) cent) shift hour | 

1966: 
Lake Superior: B 

Minnesota_....-...-.----..---------- 9,871 294 2,904 8.0 28,259 116,906 54,682 31,074 56.8 40.26 5.03 18.83 2.35 10.70 1.384 oO 

Michigan_.__..-.-..-----.----------- 3,615 292 1,054 8.0 8,482 24,820 14,822 8,565 59.8 23.55 2.94 138.59 1.70 8.138 1.02 2? 
SES 

Total.._...-.._-_---------------- 18,486 294 3,958 8.0 31,691 141,726 69,004 39,639 57.4 35.81 4.47 17.48 2.18 10.01 1.25 S 

Southeastern States: aa 

Alabama and Georgia........-------- 801 227 182 8.8 1,609 5,813 2,028 825 40.7 381.94 3.61 11.14 1.26 4.53 «51 

Northeastern States: 
New Jersey, New York, Pennsylvania. 2,589 260 674 8.0 5,389 11,355 4,652 2,977 64.4 16.85 2.11 6.90 .86 4,42 .55 

Western States: 7 - 7 . - | 7 
Montana and Wyoming.._-----..---- 601 316 190 8.0 1,520 5,019 1,971 1,118 56.7 26.42 3.30 10.37 1.30 5.88 74 
Missouri___._-_.-----.~-.-..-------- 1,006 289 291 8.0 2,325 2,869 1,928 1,282 66.5 9.86 1.23 6.638 .838 4.41 55 
Nevada and Utah _._.-...------------ 420 248 102 8.2 843 8,288 2,987 1,908 64.8 382.24 3.90 28.79 3.48 18.66 2.26 

Total_...-.-..-...---------------. 2,027 288 588 8.0 4,688 11,176 6,836 4,303 62.9 19.17 2.88 11.738 1.46 7.38  .92 | 
Undistributed ?____...-_---.---.---..--. 1,488 266 383 8.0 3,071 18,1387 7,238 4,097 56.6 34.30 4.28 18,90 2.36 10.70 1.33 

Grand total.....-...-.---------------- 20,841 284 5,780 8.0 46,448 183,207 89,758 51,841 57.7 81.70 8.94 15.53 1.97 8.97 1.12 

1 Includes manganese bearing ore in the Lake Superior District. 
2 Average content of all types of ore shipped. . 
8 Includes Arizona, California, Colorado, Idaho, Mississippi, New Mexico, and Texas. 
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Table 2A.—Employment at iron ore mines and beneficiating plants, quantity and tenor of ore produced and average output per man, by districts 
and States 

Employment P . Production 

Aver- Time employed SC Usable ore . Average per man P 
District and State age Crude ore 

num- Aver- Total Man hours (thou- Iron contained ! Crude ore Usable ore 
ber age man ———-~——————__ sand (Thou- —————_-—-_—_—_ —-—- -—-—-_-—-—-—-—_—-—-—-—-———_— 

of men number shifts Aver- Total long sand (Thou-_ Per- Iron contained 
em- of (thou- age (thou- tons) long sand cent Per Per _— Per Per ———_-__————- = 

ployed days sands) per sands) tons) long (nat- shift hour’ shift hour Per Per 2 
(thousands) shift tons) ural) shift hour tj 

a ma 
— > 

1967: Ct 
Lake Superior: wa 

Minnesota__._______-_--.----------- 9 295 2,729 8.0 21,848 116,151 50,157 28,735 57.8 42.56 5.32 18.38 2.30 10.53 1.32 He 
Michigan___.__._._._.._....-_-_---- 3 3806 1,086 8.0 8,291 28,6388 14,030 8,391 59.8 27.64 3.45 13.54 1.69 8.10 1.01 Be 

Total______ 2 eee eee 13 298 3,765 8.0 30,184 144,789 64,187 37,126 57.8 38.45 3.85 17.05 2.18 9.86 1.23 ae 
Southeastern States: Oo 

Alabama and Georgia________._.-.--- 1 243 167 8.5 1,428 4,720 1,889 767 40.6 28.26 3.31 11.31 1.32 4.59 .54 oO 
Northeastern States: os 

New York and Pennsylvania_________- 2 270 642 8.0 5,184 10,329 4,197 2,686 64.0 16.09 2.01 6.54 .82 4.18 .52 ~ 

Western States: a @ 
Montana, Utah, Wyoming.__.-_._-_-- 1 295 268 388.0 2,142 6,059 3,556 1,976 55.6 22.61 2.83 18.27 1.66 7.37 .92 
Mi:zsouri_____._-.---.-.-_---------- 1 304 283 = 8.0 2,265 2,390 1,802 1,225 67.9 8.45 1.06 6.37 .80 4.33 .54. 

Total__________----- + eee 2 300 551 =8.0 4,407 8,449 5,858 8,201 59.7 15.88 1.92 9.72 1.22 5.81 .78 
Undistributed ?_____._.._..----_-_-__----- 1 257 349 8.0 . 2,788 15,110 7,784 4,630 59.8 43.80 4.28 22.16 2.77 18.27 1.66 

Grand total_..........---------------- 19 290 5,474 8.0 43,891 183,397 83,365 48,410 58.1 83.50 4.18 15.23 1.90 8.84 1.10 

Pe Preliminary 
1 Average content of all types of ore shipped. . 
2 Includes Arizona, California, Colorado, Idaho, Mississippi, Nevada, New Mexico, and Texas.



Table 3.—Crude iron ore mined in the United States, by districts, States, and varieties | 

(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

1966 1967 

District and State —_— OOOO 

Number Hematite Brown Magne- Total Number Hematite Brown Magne- Total 

of mines ore tite of mines ore tite 

a 

Lake Superior: . 

Michigan._.......-.--------------------------------- 1% W __----- WwW 24,820 15 W Lii-e- WwW 28 , 638 

Minnesota...-_..------------------------------------ 59 52,376 1,404 62,298 116,078 45 48 ,948 83 67,120 116,151 
nS Sn so 

Total_.._.-_-_-_---_-_-.--------- e+ - e  e ee e 76 52,376 1,404 62,298 140,898 60 48,948 83 67,120 144,789 

Southeastern States: a
 

Alabama. ....----.-------- ~~ - ee ee ee ee ee ee ee 19 778 8,390 _______- 4,168 15 1,086 2,688 ou. wuue 3,674 

Georgia_..__._-_------------------------------------ 17 -------- 1,645 - _------ 1,645 V2 -L ieee 1,046 ._-_..--- 1,046 4 
an crn 

Total__.....__-_---_----_-------------------------- 36 778 5,085 -..----- ~ §,813 26 1,036 3,684 .-...--- 4,720 3 

Northeastern States: 
Z 

New Jersey, New York, Pennsylvania......------------- 11,355 11,355 GT weet eee nee eee 10,329 10,329 °O 

Western States: _ a - - zo 

Arizona________----------.----------------- +--+ -- 3 W __-_--- WwW WwW 3 W ..----- WwW WwW 

California. ..._....--------_-.------------------------ 3 W __._--- Ww WwW 3 W ._..--- Ww WwW 

Colorado.___._-_------------------------------+----+ 8 Lu ei-- WwW Ww WwW 2 __--.~-.- WwW Ww WwW 

Idaho__._..__._--._----~-------- ~~~ ee eee 3 W -._---- WwW W 2 Luau eu- eae ee WwW W 

Mississippi-~---------------------------------------- 1 _------- W -.------ W 1 __-~---- W ut..------ WwW 

Missouri_...-.---.---------------------------------- 6 -_._-.-.- 87 2,782 2,869 Su ------- W W 2,390 

Montana.__-_-_----_--------------------------------+- pe 12 12 2 wLuuu---) ------- 11 11 

Nevada________-.----_----------------------- 6 W __----- WwW 1,224 4 W _-.--- WwW WwW 

New Mexico....__-.------.--------------------------- 8 __-_----) ------- 15 15 2 W i. Ww ‘W 

Texas..____---------- ee ee ee ee ee eee 6 LLL -- W __-_ee-- WwW 6 ._-.-.-.- | WwW 

Utah____--___------------- +--+ ee eee ee 6 W _-e----- WwW 2,064 5 W ieee Ww 1,912 

Wyoming. ___-_-.-.--------------------------------- 4 W ..-.--- WwW 5,007 5 W ..-.--- WwW 4,136 

i
 

Total.____.__---------------- eee nee eee eee 48 WwW 87 2,809 11,191 38 W WwW 11 8,449 

Undistributed__..__..._-_---.----------------+----------- --- 21,398 2,218 22,621 183,122 —__... 20,152 2,622 29,412 15,110. 

Grand total. oc occ ccccceccceceeccccececeecescu.. 164 74,552 8,744 99,083 182,879 181 70,186 6,389 106,872 183,897 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.” 
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Table 4.~—Crude iron ore mined in the United States, by districts, States, and mining 
: methods 

. (Thousand long tons and exclusive of ore containing 5 percent or more manganese) 
eee 

1966 1967 

District and State Open pit Under- Total Open pit Under- Total 
ground ground 

nen 
Lake Superior: 

Michigan_.-___- = 2-22 18,248 6,572 24,820 . 23,456 5,182 28, 638 
Minnesota___________________ 114,851 1,227 116,078 115, 750 401 116,151 ee 

Total____.-__-2 2-2 8 133, 099 7,799 140,898 139, 206 5, 583 144,789 

Southeastern States: i 
Alabama______.__.-_________ 3,390 778 4,168. 2,638 1,036 3,674 Georgia____...-__.2_- ee 1,645 ________ 1,645 1,046 __..____ 1,046 eee 
Total... 5,035 778 5,813 3, 684 1,086 4,720 Northeastern States: . 

New Jersey, New York, Penn- 
sylvania_.-....-222 22-8 Ww W 11,355 WwW W . 10,329 

Western States: 7 _ 
Arizona._.________-_______ W Lees WwW W iil eeee W California. _......_-_________ W Lie. WwW W ieee W Colorado_.._________________ 163) ________ 163 W ieee WwW Idaho.____.-- 2 W ___i_ee WwW W ieee WwW Mississippi_._._._____________ W Lie. WwW W Leelee WwW Missouri. _._._-__.--__ 2. 264 2,605 2,869 W W 2,390 Montana____________-_____ 12) __L__ ee 12 Wo LLL Leek 11 Nevada__________________ WwW WwW 1,224 Wo eee WwW New Mexico_________________ 15 __u Lee 15 W eee WwW Texas... W ___iee W W ______ee WwW Utah... 2,064 ________ 2,064 1,912 ________ 1,912 | 
Wyoming____________________ 4,265 742 5,007 WwW WwW 4,136 | 

nen eEE 
Total___._--_-_____.____ 6,783 3,347 11,354 . 1,923 ‘W 8,449 Undistributed___._..__.__...___._ 19,248 6,290 12,959 24,769 7,196 15,110 

Grand total_.._..._....... 164,165 18,214 182,379 169,582 13,815 183,397 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.’”’.
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Table 5.—Crude iron ore shipped from mines in the United States, by districts, States, 
| and disposition 

(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

| 1966 1967 

District and State Direct to To benefi- Direct to To benefi- 
consumers ciation ‘Total consumers’ _— ciation Total 

plants plants 

a 

Lake Superior: . 

Michigan_..........--------- 4,272 21,048 25,320 3,011 25, 692 28, 703 

-Minnesota_._._..--._--_------ 12,868 103, 794 116,657 11,149 104, 583 115, 732 
. a nn 

Total...-_....-..--------- 17,185 124,842 141,977 14,160 130,275 144,435. 
. . . ————————————————a————————————————————E—————oVoo = eee ee 

Southeastern States: 
Alabama____._-.-...-.------ 150 8,976. 4,126 201 3, 402 3,603 

_ Georgia. _.-.----------------  ------ 1,645 | 1,645 ____-_-- 1,046 1,046 
en 

Total_____._._---.-----.-- 150 5,621 5,771 201 4,448 4,649 

Northeastern States: 
New Jersey, New York, Penn- 

sylvania._....------------- ------ 11,382 11,382  __._._.- 10,331 10,331 

Western States: 
Arizona___-_-.._------------ W ___.uu--- WwW WL eeee-e WwW 

California_........-.-------- WwW Ww WwW WwW W. WwW 

Colorado_....-.---------~--- 164 ___._---- 164 W ewe WwW 

Idaho_-___._-.._------------ Jl __-.---.- 11 W un Lee ee W 

Mississippi. ......-----------  ------ WwW WwW o.ueu---- WwW Ww 

Missouri....--..------------ ------ 2,804 2,804 woueee 2,448 . 2,443 

Montana__.....------------- 12 __...---- 12 10) __._--.-- 10 

Nevada__.._._..------------ ‘W WwW 1,223 W WwW. W 

New Mexico_____-.------...- ------ 13 13 WwW W W 

Texas__..-__-_--------------- ) ------ WwW W -___---- W WwW 

Utah._....-_-.-------------. 1,418 716 2,129 WwW WwW 1,888 

Wyoming_......--.---------- 58 4,968 5,026 ‘W WwW 4,153 
ee 

Total_.____._...----_------ 1,658 8,501 11,382 10 2,443 8,494 

Undistributed__........---------- 647 14,179 13,603 1,800 19, 483 . 15,242 

Grand total........-.------ 19,590 164, 525 184, 115 16,171 166,980 183,151 

LR 

W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Undistributed.”
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Table 6.—Usable iron ore produced in the United States, by districts, States, and varieties 
(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

1966 ' 1967 
District and State SO Ooo OO 

Hema- Brown Magne- Total Hema- Brown Magne- Total 
tite ore . tite tite ore tite . 

OO 

ete 

Lake Superior: 
Michigan.._.__..._-__- 8 W ee W 14,3822 W le. W 14,072 
Minnesota_________.__._.____- 31,909 772 21,599 54,280 27,924 58 22,175 50,157. 

eee 
Total. ___ 2-22 - ee 31,909 772 21,599 68,602 27,924 58 22,175 64,229 

Southeastern States: _ - - 
Alabama_._____-_ 705 876 ______ 1,581 877 751 _L_Lee 1,628 
Georgia. _.2 222-2 447 ______ 447 _____. 261 _.-_.-. 261 ma 

Total. 2222 705 1,323 ____._ 2,028 877 1,012 ____.. 1,889 Northeastern States: . 
. New Jersey, New York, Penn- 

sylvania, Virginia_._._......_.. ___.__ ____. 4,652 4,652 -.-... -_._.. 4,197 4,197 

Western States: - a - . 
Arizona__._22-2-2 W ee W WwW W ee W W 
California. _.-..-_..2-2 22 W Le WwW Ww W _-_. vw. WwW 

_ Colorado____-2 2 2 2. WwW WwW 163 _____- WwW WwW WwW 
Idaho____-__ 2, W lee WwW WwW W W W W 
Mississippi__..-._..___.____..  ______ W ieee W ___- W __ilee Ww 
Missouri_.._...._-.__._.__.-. -..__- WwW W 1,928  _____- WwW We 1,802 

_ Montana_.___ 2 eee ee Lee 12 | ee 11 11 
Nevada_______.________.__ W le WwW 1,000 W ____. W W 
New Mexico_______-________.. __. eee 12 12 W ._iee w Ww . Texas... eee LLL W Lie: W .iee W Lee _ W 
Utah___._- ee W Le WwW 1,937 W ee W 1,708 

. Wyoming..__-.__--_- et W ee. W 1,959 — WL WwW 1,837 
ne 

Total. __.2 WwW Ww 24 7,011 W W 11 5,358 
Undistributed___............._.___ 138,988 818 13,566 7,063 12,196 690 14,2738 7,734 

Total all States_____________ 46,602 2,918 39,841 89,356 40,991 1,760 40, 656 83, 407. Byproduct ore tLe eee ete T1 Lee Lee ee 772 

Grand total._.......-.------ 46,602 2,913 39,841 90,147 40,991 1,760 40,656 84,179 

W_ Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.”’ 
1 Cinder and sinter obtained from treating pyrites. Ore was treated in Arizona, Colorado, Delaware, Penn- 

sylvania, Tennessee, and Virginia.
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Table 7.—Usable iron ore produced in the United States, by districts, States, and types 
| of products 

(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

. 1966 . 1967 
ee 

District and State Direct Iron Direct Iron 
. shipping Agglom- Concen- con- shipping Agglom- Concen- eon- 

ore . erates ' trates tent ore erates trates tent 
(nat- (nate 
ural ural 
per~ per- 
cent) cent) | 

ee 

Lake Superior: 
Michigan_........... 4,318 8, 786 1,218 59 3,007 10, 588 477 60 
Minnesota__..__.... 12,853 21,741 19, 686 56 11,111 24,327 14,719 57 

Total_..-_......__. 17,171 30,527 20,904 57 14,118 34,915 15,196 58 

Southeastern States: 7 | 7 
Alabama__-_.--____- 192) ___o LL. 1,389 36 273) Leelee 1,355 40 
Georgia...-.--.----. .----- wenn 447 44 Loli ee ~---ee 261 45 

Total. _.2 222 Le 192) _ LLL. 1,836 38 273) _.- eee 1, 616 41 
Northeastern States: 

New Jersey, New 
York, Pennsylvaina, 
Virginia....------.  __-.-- 4,099 5538 63 _L___L_e WwW WwW WwW 

Western States: - . 
Arizona. __....-_-__- W eee ee Lee WwW | WwW 
California. .......__. WwW W WwW WwW WwW WwW WwW WwW 
Colorado_.._.__--_-- 163) eee LLL Lee 66 A WwW 
Idaho___._.22 222 ee W ieee eee Lee WwW a WwW 
Mississippi....-.-2--0 -ueleee Lee WwW a WwW WwW 
Missouri......-..--.  -_---- 1, 733 195 66 ____ LLL 1,791 11 68 
Montana__.__.-___.- 20 Leelee ee 45 Wl -Le eee LL ee 45 
Nevada. -_---..-_..-- W wie..-- WwW WwW W -_------ Ww Ww 
New Mexico...-_-----  -----2 eee eee 12 58 W illu eeee WwW wis. 

- Texas... 2- ele Lee W WwW W lela. - WwW WwW WwW 
Utah_....-----eeee ee) 1,418 LLL 524 52 W ieee WwW WwW 
Wyoming... 22-2. 40 1,404 515 56 WwW WwW WwW WwW 

Total._.......-... 1,628 38,187 11,246 59 11 =s_:11, 791 11 «68 | 
Undistributed__....._._- 584 r2,321 ™5,158 59 1,796 7,632 6,047 59 

Total all States... 19,575 40,084 °29,697 57 16,198 44,388 222,871 58 
Byproduct ore !__.....--.  ----.- 7940 Lie 68 -.------ T1720 Looe 68 

Grand total_....... 19,575 140,875 29,697. 57 16,198 45,110 222,871 58 

* Revised. W Withheld to avoid disclosing individual company confidential data; included with ‘‘Un- 
distributed.” 

1 Cinder and sinter obtained from treating pyrites. . 
3 Data may not add to totals shown due to independent rounding.. ; .
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Table 8.—Shipments of usable iron ore from mines in the United States in 1967 | 

(Thousand long tons and thousand dollars; exclusive of ore containing 5 percent or more manganese) 

” 
+ . - . 

. Gross weight of ore shipped Iron content of ore shipped 

District and State Direct Agglom- Concen- Total Direct Agglom- Concen- Total Total 

shipping erates trates quan- ship- erates trates quan- value 

. . ore. tity pingore . tity | 

Lake Superior: . 
- Michigan........... 3,011 10,336 783 14,180 1,801 6,183 468 8,452 $162,610 

’Minnesota__._...... 11,149 283,884 14,424 49,457 6,387 18,683 8,264 28,334 468 ,623 

- Total._....--..-. 14,160. 34,220 15,207. 68,587 8,188 19,866 8,732. 36,786 631,233 
ee een 

Southeastern States: - 

Alabama_-.__------ 201 ..---. 1,271 1,472 80 __---- 508 588 8,286 

Georgia. _..___----. © ----+- ------ 267 267 __... ------ 120 120 1,450 

 Total_..2------.- 201 _.-... 1,588 -1,739 80 ___..- 628 708 9,786 
Northeastern States: 

New Jersey, New a ‘ . 

- York, Penn- : : 

-+ gylvania, Virginia. -..--- 3,551 850 $8,901 ___-. 2,273 224 2,497 54,410 
ree eS 

Western States: , 
Arizona.__.....----- W _._--- ------ WwW a WwW WwW 

California. ......--- W WwW WwW WwW WwW WwW WwW WwW WwW 

Colorado__..-...--- W i.e) ------ WwW | WwW WwW 

Idaho_.___..-.------ W _----- ------ WwW W _----- ------ WwW WwW 

Mississippi...-..-..  ----=- ------ OW W __--- ------ WwW WwW WwW 

Missouri_..._....-. --.--- 1,800 71 1,871 ...-. 1,224 48 1,272 26,673 

Montana...._.----- 10 -.----) 6 .----- 10 5 Lu--.- ------ 5. ~ 81 

Nevada. ____..-.-.-- W _----- WwW 641 W .._--- WwW 391 2,858 

New Mexico__...--- W -_.--.-.- WwW WwW W ..---- WwW W WwW 

Texas..-...--------  -+---- WwW WwW W ...-- WwW WwW WwW WwW 

-Utah_-..----------- | W ...--- WwW 1,708 WwW _uu--- WwW 905 11,916 

Wyoming.-.-._-.--- WwW. Ww. W = 1,854 WwW W W 1,075 -19,186 

Total______.._-_- 10 1,800 71 6,084 #+}5§ 1,224 48 3,648 60,714 

Undistributed............ 1,801 4,121 5,885 7,104 1,009 2,437 3,171 4,246 61,418 

- Potal all States... 16,172 48,692 22,551 82,415 9,282 25,800 12,803 47,885 - 817,511 

Byproduct ore !___._.---  ------ 601 _.._-- 601 __--- 407 _._ -- 407... 7;016 

Grand total....... 16,172 44,293 22,551 83,016 9,282 26,207 12,808 48,292 824,527 

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”’ 

1 Cinder and sinter obtained from treating pyrites. Ore treated in Arizona, Colorado, Delaware, Penn- 

sylvania, Tennessee, and Virginia. - | | 

Table 9.—Iron ore produced in the Lake Superior district, by ranges 

(Thousand long tons and exclusive after 1905 of ore containing 5 percent or more manganese) 

a ES
 

Spring 

Year Marquette Meno- Gogebic Vermilion, Mesabi Cuyuna Valley Total | 
minee Dis- 

trict 

1854-1962___..__....... $17,204 275,304 316,446 100,201 2,372,298 65,640 5,667 3,452,759 

1968______._._.__.--_-.. 5,706 3,729 1,314 774 43,570 515 524 56,132 

1964______...__.._--.-_ 7,898 4,551 © 1,602 865 47,256 513 420 63 ,106 

1965____.__...__.--_-.. 8,973 4,595 810 782 50,280 367 625 66 , 432 

1966__________.___._.-. 9,589 4,620 113 704 51,506 1,299 772 68 , 603 

1967_____....__-_------ 10,231 3,792 49 202 48,857 1,041 58 64,229 

Total}....____._... 359,601 296,591 320,334 108,528 2,613,767 69,875 8,066 3,771,261 

CN 

1 Data may not add to totals shown due to independent rounding.
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Table 10.—Average analyses of total tonnage (bill-of-lading weights) of all grades of iron 
ore from all ranges of Lake Superior district 

Content, percent ! 
Year Thousand———_—--_-—_---__ 

longtons Iron Phos- Silica Man- Alumina Mois- 
. . phorus ganese ture 

19638_________.___.-.--_--.---.------- 57,591 56.34 0.074. 8.19 #£0.52 1.10 6.30 
1964_____________--- eee eee -- «664,222 56.67 073 8.13 45 1.09 6.17 
1965____.__._----_--_-.__-__-------.-- 64,689 56.93 .067 8.14 47 97 6.05 
1966___._______-__-_.-_._-___---------- 69,724 56.82 .068 7.99 .49 .64 6.20 
1967_________-_---_--___.--_.--.-__-_--- 68,845 57.81 .060 7.63 47 .57 5.69 

. 1 Tron on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 

Source: American Iron Ore Association. 

Table 11.—Beneficiated iron ore shipped from mines in the United States ! 

(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

. . Proportion of 
Year Beneficiated Total beneficiated 

to total 

| (percent) 

1962________-_ wee ee ee 46 ,942 69 , 969 67.1 
1968_______- 2 Lee eee eee -- 57,277 73 , 564 17.7 
1964_______2 Lee eee ee 64,329 84,300 76.3 
1965______-_ 1-1 eee ee e+e 64,667 84,073 16.9. 
1966_______-____- Le eee eee 70,451 90,041 78.2 
1967______.__-___2__ eee ee ee 66 ,243 82,415 80.3 

1 Excludes byproduct ore. . - oo 

Table 12.—Consumption of iron ore and agglomerates in the United States in 1967 

(Thousand long tons and exclusive of ore containing 5 percent or more manganese) 

a 

Iron ore ! Agglomerates 2 
State ————__—__—_—_—_-—_——- Miscel- Total 

- Blast Steel. Blast Steel lane- 
furnaces furnaces furnaces furnaces ous 3 

i 

Alabama, Kentucky, Tennessee, Texas_.._-.-- 6,771 132 4,242 WwW 134 11,280 
California, Colorado, Utah_...._.-.---------- | 4,463 444 2,611 WwW 71 7,589 
Maryland and West Virginia_.._._.---------- 3,262 361 7,981 WwW WwW 11,605 
Illinois and Indiana_______._..._.-----.----- 15,060 842 11,906 WwW WwW 27 , 808 
Michigan and Minnesota_.______------------ 6,151 116 4,391 WwW 30 10,688 

New York, Ohio, Pennsylvania, New Jersey... 32,320 1,811 23 , 481 WwW 31 57,644 

Undistributed_.__._.__.____--__--_---------- 0 ----e- eee ree ee 611 199 809 

Total 4........-.---.------------------ 68,028 8,707 54,618 611 466 127,424 
i 

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed”. 
1 Includes 33,180,000 tons of pellets and nodules produced at mines. 
2 Does not include agglomerate produced at mine site. 
8 Includes iron ore used in making paint and cement, also ore consumed in ferroalloy furnaces. 
4 Data may not add to totals shown due to independent rounding.
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Table 13.—Usable iron ore ! consumed in agglomerating plants and agglomerate produced 
from this ore in 1967, by States 

_ (Thousand long tons) 

am menememnmnemmenanrmee ee 

State Tron ore ! Agglomerate 
. consumed produced 

—_—————— 

Alabama, Kentucky, Texas__.___.__.______--__-______ ee 2,856 3,138 
California, Colorado, Utah____.._______-_-__-2 2 eee 2,214 2,602 
Maryland and West Virginia__._______________________________ 5,672 5,961 
Illinois and Indiana___.____..____-- 2 eee 8,987 10,858 
Michigan and Minnesota______________..--_-_-_-__-____.___.___ ee. 1,521 2,540 
New York, Ohio, Pennsylvania_._.....-....----_------------------------ 15,175 18, 530 

Total 2... 2.00.2 eee eee eee eee. ~~ 86,426 43,629 
or a ene neers teernpentenattnns ppp eer 

' 1 Does not include material used in aggolmerate produced at mine site. 
_ 2 Data may not add to totals shown due to independent rounding. 

Table 14.—Production of agglomerates! Table 15.—Stocks of usable iron ore at 
in the United States, by types mines ! Dec. 31, by districts 

| (Thousand long tons) (Thousand long tons) 

Agglomerate produced District ; 1966 1967 
Type | —_-+- 

1966 1967 
. Lake Superior___.........._ "7,802 8,404 

ae Southeastern States____.__.- 298 454 
Sinter and nodules..._._..... ' 48,400 245,995 Northeastern States_.._..... ™3,063 3,359 
Pellets..........-......_-._. '386,711 41,972 Western States____________. r 997 913 

Total 3...........___ * 85,110 87,967 Total_...-...-....... ' 12,160 13,130 

T Revised. t Revised. 
1 Production at mines and consuming plants. 1Excluding byproduct ore. 
2Includes 17,233 thousand tons of self-fluxing 

sinter. 
8 Data may not add to totals shown due to inde- 

pendent rounding. 

Table 16.—Average value of usable iron ore shipped from mines or beneficiating plants in 
, the United States in 1967 

(Per long ton) 

——————— 

Direct-shipping ore Concentrates 
District OO Agglom- 

Hema- Brown Magne- Hema- Brown Magne- erates 
tite ore tite tite ore tite 

ee 

Lake Superior._........__....-....__-_ $7.03 ---- ------ $7.67 W _..---- $12.14 
Southeastern_.._______..- 22-2 2k A WwW $5.45 -__- 2 LLL 
Northeastern. -__..-----..------ eee eee eee eee eee eee Lee $10.47 14.29 
Western_._......-.-.---__-_-_-_-__...__. 5.87 $5.94 $6.66 6.84 11.02 7.28 11.75 

Total..___...__.._.__.__._____. 6.94 5.94 6.66 7.56 7.24 7.52 12.26 

ee nee 

W Withheld to avoid disclosing individual company confidential data.
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: Table 17.—U.S. exports of iron ore, by countries 

(Thousand long tons and thousand dollars) 

a 

1965 1966 1967 
Destination —_ 

Quan- Value Quan- Value Quan- Value 
tity tity tity 

ee 

Canada_____.._.-_-----.--_--------- 4,560 $54,399 3,911 $48 , 567 2,258 $29 ,069 
Germany, West......----------------- 92 553 62 382 43 270 
Japan_______--__-__----------------- 2,481 25,425 3,778 42,876 3,639 42,179 
Other countries._.....--------------- 2 41 28 332 3 67 

Total._....-._---------_-__---_-. 17,085 80,418 7,779 92,157 5,943 71,585 
ee 

Table 18.—U.S. imports for consumption of iron ore, by countries 

(Thousand long tons and thousand dollars) | 

OE 

1965 1966 . 1967 : 

Quantity Value Quantity Value Quantity Value 
i 

Algeria_....._..--.-.-_----------- 51 $356 _____... _-------- -------- --------- 
Australia.._..-.--.--------------- (4) 2 10 $101 1 $13 

Brazil_.-.__._-.--_--_u..-----.--- 2,279 23,380 2,723 26,695 1,640 14,905 

Canada____.____-_--_--------.--. 28,756 264,360 23 ,941 273 , 309 24,214 276,597 

Chile___...-._-_..-.--.------------ 2, 660 23 , 253 2,268 19,810 1,365 11,236 

Liberia__..........--.2----------- 2,813 19 ,978 3,390 24,851 - 3,099 23,737 

Mauritania_____2__-_.____.-------- - 94 1,128 107 1,563 24 302 

Mexico__..-.....-----.----------- 10 43 () Lo Leet e ee eee eee 

Nigeria_.....__..-.-..-.---------- 12 Wi eee wee eee eee eee eee +e 

Norway _._-___.------------------  ------  --------- 41 369 436 2,217 

Peru_..._.-_-------- e eee e 957 10,350 1,043 11,281 879 9,404 

Sweden. _.._..._-.--_-.---------- 57 1,108 82 1,523 148 1,840 

Venezuela_____....-.___---------. 12,278 97,925 12 , 592 102 ,040 12,820 103 , 718 

Other._...___--_--.--__----------- 141 1,734 62 811 1 5d 

Total_....____..-----_.----. 45,108 443 , 788 46 ,259 462 ,354 44,627 444,079 . 

ee 

1 Less than 4 unit. 

Table 19.—U.S. imports for consumption of iron ore, by customs districts 

(Thousand long tons and thousand dollars) 

a ee 

1966 1967 

Customs district Quantity Value Quantity Value 

Baltimore... ....._..__--_._------------------+-+--------- 9, 794. $89,426 9,008 $84,192 

Buffalo.._...._________-_---------- een eee eee -ee--- 2, 785 35,050 2,460 a2, 842 

Chicago.._..._._-.-.----.----------------------------- 4,812 54,509 6,287 72,435 

Cleveland_._._.__._____.-_---_--__------------------~-- 7,090 75,490 7,344 76,330 

Detroit_...._._..._.___.-.___---------- eee e-e------ 2, 121 29,959 1,693 24,590 

Duluth_.____...-- ~~ ee +--+ -- 2 17 1 T 

Galveston__..__._-._.-_-------------------------------- 0 ------ wa-e--- 1 17 

Houston_.._.._._-..------------------------------+---- 627 8,279 438 5,421 | 

Mobile________._....__-__-------- eee ne eee eee e---- | 4,274 37,419 4,056 34,947 

New Orleans_..__.___..-------------------+--+---------- 494 5,394 612 5,412 

Norfolk. __..__._-_-___------------------------------+- 425 4,004 236 2,170 

Philadelphia. .____._.__--_----------------------------- 18,881 122,752 12,466 105 , 495 

Savannah. ~----- aa----- 24 210 

Seattle. ___....._..____-_---_------------+-----+-------- 1 10 1 9 

Other.__.._..___..._.-_.-----_----------------+- ++ ------ 3 45 (4) 2 

Total. .._.-_------------------------------------ 46,259 462 , 354 44,627 444,079 
nN 

1 Less than }4 unit.
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Table 20.—World production of iron ore, iron ore concentrates, and iron ore agglomerates, 
by countries ! : 

(Thousand long tons) 
- Country 1963 _ 1964 1965 . 1966 1967 P 

North America: 
Canada___._.-....---2------ee--__-_-. = 26,914 34,219 35,678 * 40,691 41,654 
Guatemaia e__.- eee 6 7 8 8 9 
Mexico (60 percent Fe equivalent) __._._- 2,291 2,284 2,613 2,271 2,653 
United States = 22222 eee. = 78, 599 84,836 87,439 90,147 84,179 

South America: . 
Argentina. -_....._--2 222 eee 98 93 114 152 220 
Brazil.....-------2-- 2-2 eee ee -ei---_- =: 11, 042 -16, 694 17,873 © 22,887. 23,129 
Chile... 2.22222 eee 8,373 9,697 r11,953 ¥12,019° 10,851 
‘Colombia___._-_._..-2.2-_---_-___---- 684 r 699 695 652 795 
Peru_._-.-.-----22 2 ee ee----- = —« 6, 516 6,425 6,992 7,664 7,538 
Uruguay. -~------- eee eee eee 1 2 e2 lillie eee ee 
Venezuela. ___-..--_- eee = ss 11, 562 15,409 17,234 17,479 16,854 

Europe: _ 
Albania. ..22- eee 255 345 r 389 404 NA 
Austria_...-22 eee 3,675 3,507 3,480 3,420 3,418 
Belgium___-.-..-...- 2-222 ---------- 94 60 90 122 | e 90 
Bulgaria_.__--_.-..--.-..--2---------- «645 705 1,773  —_ 2, 567 e 2,660 
Czechoslovakia_______....__.-.-_-_-_-- 3,357 2,801 r2,407 2,202 e 1,970 
Denmark______~___ =e 84 89 64 54 56 
Finland. _ 2212-22 2. eee 360 466 669 646 633 
France.__.._...-........___._._..-.-. 56,978 59,976 58, 592 54,191 48 , 443 
Germany: 

Fast_.-...------.-.-----_-----_-- 1,635 1,608 1,604 r1,694 1,722 
. West... ele eee 12, 694 11,430 10,676 9,318 8,418 

- -Greece: 22 eee 384) __L lowe. 6G . 15 17° 
Hungary____....-__--_.____--_-_.-_-- 721 763 750 735 e 710 . 
Ttaly....2.- 2222 - a+ -- 1,008 862 773 772 725 
.Luxembourg._.__._.._-__------------- 6, 880 6,575 6,215 6,425 © 6,275 
Norway._-_.-..-_.----------_-------- 1,967 2,089 2,425 2,322 3,181 
Poland. __...-2 eee eee 2,568 2,638 2,817 3,006 €3,075 . 
‘Portugal... 2-2 eee 259 212 208 r 189 193 
Rumania___.._-2..-.-_..__-----_--L-e- 2,250 1,901 2,440 2,639 2, 752 
Spain... eee 5,111 5,026 r 5,601 4,989 5,005 
Sweden. __.-.___-_---__-____-_.-.---..-. 238,264 26,199 29,019 27,761 27,824 
Switzerland_..__..._._..-_-.-------_-- ~- 94 89 111 65 4 
U.S.S.R.. eee 7 185,304 * 143,285 151,009 *157,740 165,347 - 
United Kingdom. ______.._-_-..-_---.-. 14,912 16,326 15,415 13,658 12,740 
Yugoslavia. _..___________-_-_-----_-- 2,261 2,271 2,464 2,454 2,539 

Africa: . 
Algeria._..- 222 eee 1,945 2,696 3,083 e 1,670 e 1,970 
-Angola_.__.._-_._.-._-_ 2 2 Lee 628 885 802 779 e 810 
Guinea, Republic of...._......_-_-.._-- 652 894 743 e1,575 .._------ 
Liberia.___-______-_ 2-2 eee 7,401 12,794 15,707 16,593 — 17,936 
Mauritania___________________-_---_-- 1, 652 5,000 6,185 7,044 e 7,870 
Moroceo___. ee 1,019 874 936 1,001 870 
Rhodesia, Southern__________._-__----- 645 811 e 1,340 NA NA 
Sierra Leone_____._________________u ee 1,882 1,962 2,110 2,268 2,065 
South Africa, Republic of 3______._.___-- 4,390 4,754 5, 724 6,690 7,615 
South-West Africa, Territory of.....-_-. ~ 15 9 32 37 e 37 
Sudan_._____ eee tee (4) 34 38 e 38 
Swaziland_________________._____ eb eee 59 1,004 1, 566 1,715 

Tunisia___ -_-_______ ee 851 924 1,099 1,248 904 
Asi United Arab Republie__..._.__.-_-._-_-- 481 440 499 435 e 490 

sia: ; 
China, mainland ¢ 5___________.________. ° 34,400 36, 400 38, 400 39, 400 27,600 
Hong King______---________-________- 112 114 132 135 142 
India 6_.__________-__.___.____.__._.. 19,679 r 21,026 23,286 25,920 25,744 

~ Tran 70 ee 21 e 20 59 e 79 NA 
Japan 8________- eee 2,387 2,517 2,470 2,338 2,184 
Korea: 

North... 2-2 eee 3,799 4,724 e 5,800 e 5,900 e 6,400 
South____._______-:__-_- Lee 493 674 723 777 687 

Malaysia_______._____-_____-_____-___ 7,264 6,465 6,873 5, 763 5,350 
Philippines______.____.-.2------_-_---- 1,363 1,345 1,415 1,443 1,482 
Thailand. ______.___-_-._-__-_-_______-_-- 16 188 738 681 - 540 
Turkey_...._____.____---.._--.------- 735 961 1,506 1,594 1,462 

Oceania: 
Australia__._____.____..-_-_--____-_-- 5,515 5, 668 6,696 11,425 18,517 
New Caledonia._....._-_.._--_-.-------- 294 302 275 217 201 

Total ?..--_-- eee 515,185 *572,094 **607,269 * 627,974 618 ,308 

e Estimate. t Revised. P Preliminary. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Includes byproduct ore. 
3 Includes byproduct magnetite as follows: 1963, 522; 1964, 845; 1965, 893; 1966, 878; and 1967, 860. 
4 Less than 4 unit. 
5 Roughly, containing 50 percent iron. 
6 Includes production from Goa as follows: 1963, 4,921; 1964, 5,956; 1965, 6,480; 1966, 6,431; and 1967, 7,086. 
7 Year ending March 20 of following year. 
8 Includes iron sand production; excludes byproduct ore. 
® Total is of listed figures only; no undisclosed data included.



Table 21.—World trade of iron ore, iron-ore concentrates, and iron-ore agglomerates, in 1966 ! 
(Thousand long tons) 

Exports by countries of destination . 

North South Europe Ss Asia 
America America , . 

Exports by countries . > . 
of origin oo 2 m . 

° g -_— 2 § | g 
» g 3 S g a e og g 9 8 
s os an & vg 8 b> Bo a s § 5s. &§ 
h° 8 £ Sg 3 DS HS S @ 5 a 3 8 yo a ge FA | 3 ® | IS > ® a iB = a © bo ee | 6 ® 8 bs ag 8 =» 8 2 6 5 & g@ & 8 ¢ € —€ §#€ 2 $ §$ § 4 2 & 36 
® fq : im oo N a oa °o ~~ ~~ 
& fs} oO Pp d 4 A o & Oo o tr e Zw mem fF DP o.6U6S§lCUCO 

North America: . - : De : 
Canada.....-...-. 55 40,691 380,694 ____. 24,282 ___ ____L 84 _.__. 62 ..... 2698 _.... 1,184 2528 ___.. ..... 2,221 ._.... 1,690 —-- 
Mexico__.......... 60 2,271 § (8) ee :) 
United States._.... 657 490,147 8,712 4,880 _____. _.. ___Le 28 Loe Le eee nee 69 _._- . -uuLe 1 uu. wu Lee. LiL. §=644,282 2 

South America: . 
Brazil.........---. 67 22,887 12,706 885 2,977 783 311 480 3889 2705 ___._ 2,929 __... 759 98 275 _.-.. 21 2184 1,810 -.. = 
Chile.........-... 64 12,019 10,913 __.__. 2,895 104 ____. 102 __-_- LLL LL eee 568 2 -.2-- -2nee eee woe oe ----- «6, TAD Ke ©. 
Colombia_.......-. 48 652 NA 2 . Leelee wee eee ee eee eee ee Cee eee eee ee wee nee ce eee cee cw cee ewe eee noe % 
Peru....._........ 638 7,664 6,208 __._. 6938 .-- -.--. -----. --.-. 301 -_--- 423 ..... 258 2. wel. -ueue LL, wii) «64,588 --. o 

E Venezuela_......-. 62 17,479 16,768 17 12,908 ___ __._. 85 -_--. ----. ----. 71,581 -.... 862 286 ____. __._.. 1,279 ~___. Lu -. Lee a 
urope: : EA 

Austria_.......... 31 3,420 (8) wee ee wee eee wee ween) (8) Le wee wee Cee eee pee eee nee een eee See cee cee eee 
Belgium- : 
‘Luxembourg..... 380 6,547 22 one eee eee eee ee wee eee eee 2 Lee Lune Lee Lee Lee eee ee Cee eee eee eee eee - 

. Bulgaria._._....... 62 2,567 NA __-2. 22 eee wee een wee eee fee eee ene ee ce eee een ne eee eee wee ween eee 
Finland_..-....... 66 646 209 __-.. 2 Lele nek wlll LLL 29 _.--. ue VT coe eee 13 87 Luu. Lu elee 3 u----- ee “ 
France.....-..---. 31 54,191 17,907 __-.. -.-1 2. ~~ _~-. 18,162 --- eo Lele Tle 4,688 22 Lele Lele eee eee 6 ee Le 
Germany, West_... 27 9,318 296 ._---. ------ .-. 279 4A ele TF coe eee eee nee 2 une Le nue 1 5 
Greece_.........-. 49 15 82 nue pune eek wee Cee fee Cee eee 25 ue nee ee 
Italy__..........-. 50 7712 19 22. pee eee wee ele eee Lele 18 1... Lele Leelee Leelee wee eee ee eee ee eee eee eee oe 
Norway...-..----. 65 2,822 1,481 -_... 88 222 LL lee 2 Llu ee eee ee Tene 570 __-.. -.--- 3 96 _.__. 463 309 __.... (3) 
Poland..........-. 34 3,006 19 -.--. Leek 2 eee eee Cee eee eee eee eee eel eee ee eee wenn weet 19 _.. 1. wee ee 
Portugal....._.... 50 189 (8) ee @:) ene nee one 
Spain._........... 60 4,989 1,014 -.-.. ~L- Le. LLL fLele ; 40 __._- 682 __-_. 36 29 __. LL Luu 265 4 w...... 7 
Sweden__._........ 61 27,761 22,188 __._. 78 ... -.... 5,205 204 410 56 9,114 _.-.. 490 3865 676 ____. 5,073 479 _..... 88 
Switzerland_....... 36 65 B81 wwe e ke wee Lee eee eee eee LL eee Lee wee 5 
U.S.S.R.._........ 60 157,740 25,705 -_.-.0 -----. w.-. ©6849 LLL. 7,541 ____. 2,558 524 2,581 -.... -._.-. 7,726 2,390 941 894 7198 68 
United Kingdom... 28 18,658 -_- 2 woe. pele Lee flee Cee eee eee eee ee eee ewe eee eee eee ee ween nee eee wee Cees cee ne 
Yugoslavia....-.-- 48 2,454 ~_2 oe cee e cee eee Hed eee eee eee eee wee eee eee Beene cee nee eee nee ee ee eee ceeeee ene 
Other East Europe. --. 7,674 222 u-0 ween en wemmee eee mneew waenee eeeee sees newee meee Beene eee ee Bee ee See Gomes Beene Benes seen wae 

Africa: - a. 
Algeria............ 54 ¢©1,670 21,581 -...0 week cee ween ween ee wee Cee ee wees 244 ..... 661 219 720 -..-.. 7612 #825 -_-... -.. 
Angola............ 68 779 617 ...-. ---se. one wuuee 15h ..--. 86720 2. 802 une penne pee cee wee ee eee ne 10 270 ... 
Guinea, en 

Republic of...... .51 °1,575 618 22.2. epee wee 188 Lee 8G Ll 08. wee eee eee eee | 287 48 9 ...... 2 ©



Table 21.—World trade of iron ore, iron-ore concentrates, and iron-ore agglomerates, in 1966 !—Continued om 
(Thousand long tons) i 

nrg cter cere eerrgcrrencence e S S g  e  e  G  e Sa 

Exports by countries of destination 

North South Europe Asia 
America America 
pent ve er af SS SP i rif SP fu ph eer i P-gp  P rP S  i  SPSsSG DisSS h seeitS SD 

Exports by countries gy 
~ . of origin g | P s % R 

2g z gs 8 aE 3 gs 8 £ 
S Ss es 2 o - - a 5 8 5 o = 7) Ss ws = > > Po S & oO 
oS 2 es oo cs ss 85s 2 = B a oO a ogt)hCUR 5 
S 38 E "9g 2 «8 & #88 « S s 5 Bo g S og @ 4 bs a 56 
x 8 2 8 6 &§ § 3 8 § £ EF gs 2» 8 gS § SHY 2 8 2d 
o u ha ws ® N ® o oOo ~ ~ 

& Ay a oO p 4&€ ¢« © OF fF & F&F FR RF BZ B&B RB BP © F&F DO 
ee ee 

Liberia............ 65 16,593 16,556 _.... 3,246 .. ..... 946 _.... 979 ..... 26,152 .._-.. 1,648 1,122 _..-. ---.. 1,604 589 320... & 
Mauritania_...._... 64 7,044 7,022 __... 118 ... -L.L. 761 ._... 1,482 -.... 1,195 -.... 1,284 386 15 ..... 1,571 98 162 .-. D 
Morocco......-.-- 58 1,001 TTT wun nn wen une eee wunne oe---- = 184 54 2... 159 -_--. Tle WLU wee -uee- 215 207 -.---- 8 by 
Sierra Leone.....-. 64 2,268 2,183 -..-. --.--- --. ----- ------ ----- T one 612 ..... 885 919 _.._. ---.- 810 ..... ------ --- 2 
South Africa, : > | 

Republic of..---. 62 6,690 3,040 -._.. -_L_o) wee Leelee Ll e ele Leet 68 _--.. --L_-- ee ee -uuee 82 _.-_.. ~--.- ---.-. ----. 2,895 —-- tn 
Sudan__........_.. 60 38 47 i... 9 88 Lone wee eek wee eee eee ne we ee ne we wee eee eee ee wee meee ee enee 88 _.__-.. «-. 
Tunisia.._....-.-. 55 1,248 862 . 2 enue wee wee eeeeee) BB Lee 80 ..--. 297 138 62-1... 209 199..---_--. & 
United Arab . i 

Republic_.....-. 50 485 oon pn een nn eo cee eee cme comes eee Sennen meee cece cee ween eee e eee cee Henne eee by 
Asia: tod 

China, . oO 
mainland_._..... 50 ¢ 39,400 2898 __ 6 Le cee eee e ee cece ee wee eee cece en wee eee women cee ee Lowe cee ween awe nnn anne 278200 8 oO 

Hong Kong_..._.-. 56 135 312 ___-. owen lee teen Leen ee teen mene cone ween ne nenne neene cenne neuen wenee ceeeee eeeee=§ BIZ. | OR 
India, including fa 

Goa__....-.-.-- 61 25,920 18,442 ___ 2-2 -.-u-. wee --- ee 157 «= 741 51 30 639 95 23 _.-.. 207 417 -...-. 38380 10,752 ~~. © 
Japan__.....-----. 55 2,888 22. won foe ee woe penne ene ene coe cone e eee ne eee ene ce nee eee cee cee cnn ee een cee ween ne cee a 
Korea: 

North.......-. 37 ¢ 5,900 449 __8 8 8 cee cee eee eee ewe eee e wee ee wee e ee cee meee eee Sew ee wee ween wee 7449 Le 
South..--...-. 50 777 681 --u-ee feel eek fee eee eee Cee ee eee ee eee ee Cee Cee eee ee ene eee eee ee Hee ene wen ne 631 ... 

Malaysia__..-.-.-. 56 5,763 65,681 __.-- --u--) woe woe ee leek penne cone eee ee penne coon cee ne een ee ween en woe ee eee ene ----- 5,607 74 
Philippines__-...-. 58 1,443 21,575 ---. 0 --o-2. cok week wlll eon ee penne eee e pone ne cone enone eee e ee ween ween e een e ee oe eee 71,575 ~~~ 
Turkey_....-.---- 54 1,594 -___-- see Weel ee woe Cee ween ene eee ween eee ee ween en wee ee eee ee cone eee eee cone ne eee ee coon ee ooo 

Oceania: 
Australia____.-..... 65 11,425 1,964 -.... ----.. -.. ----. 87 --n 28 wen penne wn ee ee wee 42 6 Woe ----- ------ ----- 31,775 34 
New Caledonia_.... 55 217 198 __.-- _ one cee cece eee cee eee ee eee week emcee come ween ween ween come eee eee aneee ----+~ 198 

Other countries__._._... --. 2,577 NA ___ 8 cone e ene cee cee eee ween nee eee cee c ee memes ween’ eee Semen cee ne cee n eee ee eee e en one 
eee ee eee ee 

Total._.._....-. -_.©627,974 212,807 4,782 46,744 887 1,072 21,019 9,155 4,201 2,747 81,058 2,626 7,729 3,694 9,891 2,807 15,609 3,582 45,275 434 
i eS 

e Estimate. NA Not available. 
1 Compiled from data available May 1968. 
3Import detail of customs returns of the respective country. 
3 Less than }4 unit. 
4Includes byproduct ore. .



| By John W. Thatcher’ 

For the United States iron and steel ments, along with inroads made by foreign 

industry, 1967 was a year of lowered de- producers. 
mand, production, and shipments for both In the face of Increasing competition 

pig iron and steel. Raw steel production from abroad, steel Sohcie eff made im- 

reached 127.2 million tons, 6.9 million P®ESS!V€ PrOSress in their ettorts to im- 
. prove technology and increase efficiency. 

tons below the record 1966 figure; ship- . . . 
led 84 milli d Basic oxygen steel production increased 

ments totaled 64 milion tons compare 22 percent, electric furnace production 
with 90 million in 1966. Lagging ship- was higher, and planned capacity for con- 
ments to the automobile industry and the tinuous casting gave promise of higher 

steel haulers’ strike affected domestic ship- production yields in the near future. 

Table 1.—Salient iron and steel statistics 
. (Thousand short tons) 

AS SSS 

1963 1964 1965 1966 1967 

NE eee ee eee eee acne eee eee een ennn anne nnnnee ee een 

United States: | | 
_ Pig iron: 

Production._____-......--.---------------- 71,840 85,458 88,207 91,287 386,799 
Shipments_________....--.----------------- 72,211 85,693 88,391 90,884 86,815 
Exports..___.-.--------.------------------ 70 176 28 12 7 

S imports for consumption._.....__.-----.----- 645 736 882 1,187 605 
. Steel: . 

Production of ingots and castings (all grades): . 

Carbon__._..__....___._---------------- 98,714 114,442 116,651 118,732 113,130 
. Stainless_.___..--..---------------+--- 1,204 1,443 1,493 1,651 1,451 

All other alloy._...--.-.--------------- 9,348 11,191 (18,318 18,718 12,572 

. “Total___._______._--.------.-------- 109,261 127,076 181,462 134,101 127,213 
Index (1957-61) =100_______.--------------- 111.8 130.0 134.5 137.2 130.1 
Total shipments of stee! mill products.__....-. 75,555 84, 945 92,666 89,995 83,897 
Exports of major iron and steel products- - - --- 2,670 4,065 2,888 2,144 2,079 

- Imports of major iron and steel products ?____- 5,637 6,630 10,640 11,048 11,446 
World production: 

Pig iron 3__-____________-.------------.-------- 310,000 350,000 369,000 382,000 391 , 000 
Steel ingots and castings.__.__._.....--.-------- 427,000 483,000 506,000 525,000 543 ,000 

a 
NA Not available. : 
1 American Iron and Steel Institute. 
2 Data not comparable for all years. 
3 Includes ferroalloys. 

Trends and Developments.—The do- Emphasis of modernization programs 

mestic steel industry spent $2.4 billion for was placed on rolling and finishing facil- 

capital improvements in 1967, a 10 per- ities, and on a more diversified product 

cent increase over that of 1966. The out- spectrum. The finishing side of the steel 

look for 1968 is for an even larger mill, and new products such as steel foil, 

expenditure. Capital expenditures for new weathering steels, and tinfree steels are 

plants and facilities have totaled about $14 critical areas in the domestic industry and 

billion during the last 10 years and are are given priority in order to meet the 

ima billion for the next 4 “7 
est ted at $9 n © 1 Commodity specialist, Division of Mineral 
years. Studies. 
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increasing demand for better quality steels all other major plants including rolling 
and to meet the challenge of alternate and finishing facilities at Sparrows Point, 
materials. The construction and modern- Md., Bethlehem, Pa., and Lackawanna, 
ization of primary production facilities N.Y. Bethlehem announced at midyear it 
proceeded throughout the industry, pri- had ordered its first production contin- 
marily to meet the need for greater uous casting machine, which will be in- 
efficiency. stalled at the Johnstown, Pa., plant. Addi- 

United States Steel Corp. spent $575 tionally, two basic oxygen furnaces, to be 
million in 1967 (up 30 percent over that installed at the Bethlehem Pa., plant, will 
for 1966) for replacement, modernization, bring to a total of seven such furnaces _ 
and extension of facilities. New authoriza- operated by the firm. | | 
tions during 1967 totaled $775 million. At Capital expenditures for Republic Steel 
the end of the year the amount required Corp. totaled $162 million in 1967, the 
to complete all authorized projects was largest part of which was allocated to its 
$1,150 million, an alltime high level. Cleveland, Ohio, works for installation: of 
Nearing completion at the South Works, a 84-inch hot strip mill and related cold 
Chicago, IIl., were three basic oxygen mill facilities, for blast furnace rebuilding, 
furnaces and a 32-foot hearth blast furn- for a water pollution abatement program, 
ace. A large continuous slab casting unit and for other improvements. Construction 
began its break-in at Gary, Ind., in con- at the Canton, Ohio, plant of four 200-ton 
junction with the startup of a computer- electric furnaces, two continuous casting 
controlled 84-inch hot strip mill, a 52-inch units, and new vacuum melting and 
cold reduction mill, and a high-speed tin- vacuum degassing facilities will double 
ning line. U.S. Steel moved ahead with Republic’s capacity to produce high- 
construction of its plate mill complex at strength alloy steel. Other improvements 
Baytown, Tex., as well as the cold-rolling underway during the year included blast 

| facilities at Irvin, Tex., and the four strand furnace relines at Buffalo, N.Y., and 
unit for continuous casting of blooms and Gadsden, Ala.; billet and skelp mill 
billets at Torrence, Calif. Improvements modernization at Youngstown, Ohio; re- 
were also affected at plants in Lorain, building the bar mill complex at Buffalo, 
Ohio, Joliet, Il., and Fairless Hills, Pa. N.Y.; and start of construction of a 14- 
A major program was announced to in- inch bar mill at Chicago, Il. A new plate 
crease the silicon sheet steel production by mill which went onstream at Gadsden, 
30 percent at the Vandergrift, Pa. plant. Ala., in 1967 put Republic in a good posi- 
At yearend, U.S. Steel announced plans tion relative to the booming southern 
to phase out its production of cold finished market for plate. oo 
bar products at Newburgh, Ohio, by mid- Armco Steel Corporation’s major project 

: 1968. at Middleton, Ohio, which involves build- 
Bethlehem Steel Corp. announced ing a new steel mill alongside of an. old 

details of Phase II plans for its 5-year one, moved toward the target completion 
expansion project at Burns Harbor, Ind. date of mid-1968. An 80-inch hot strip 
Initial output of 1.5 million tons will be mill, part of a 3,300-foot hot rolling com- 
provided by two 250-ton oxygen con- plex, is the key facility. Raw steel produc- 
verters drawing hot metal from a 35-foot tion will be boosted by the installation of 
hearth blast furnace—largest in the U.S. two 200-ton oxygen converters. Construc- 
industry. Ultimate capacity of the plant tion of electric furnaces proceeded: at 
will be 5 million tons a year. Phase I was Butler, Pa., Kansas City, Mo., Sand 
the initial building program by which Springs, Okla., and Houston, Tex. Vacuum 
Bethlehem made its debut as a Midwest degassing and continuous casting were 
steel producer. Completion of Phase II in _ being installed at Butler, Pa., and cold mill 
1970 will mark Bethlehem expanding to facilities were completed at Ashland, Ky., 
become a fully integrated steel producer during the year. 
at Burns Harbor, complete with hot metal National Steel Corp. contracted to buy 
facilities and a harbor through which raw 3,300 acres near Pittsburg, Calif. The firm 
materials can be furnishec. Estimated cost declined to comment on plans for develop- 
of Phase I and II is $900 million. Total ment of the property, which has access to 
capital expenditures in 1967 were $353 the Pacific Ocean through a 50-mile-long, 
million. Expansion programs proceeded at 30-foot-deep channel. National specializes
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in the types of light, flat-rolled and coated converters were being constructed. Com- 
sheets that are widely consumed in the pletion of the project will further integrate 
Pacific coast market. Work continued on the plant toward the flat roll market. 
the electric furnace-continuous casting bil- Jones & Laughlin Steel Corp., the na- 
let complex at National’s Great Lakes  tion’s fifth largest steelmaker, continued 
Steel Div., Detroit, Mich., and planning construction of the Chicago area’s newest 
was started for a second BOF at the plant. steel mill at Hennepin, Ill. As with other 
The firm’s Weirton Steel Division, Weir- new mills, the Hennepin plant will inte- 
ton, W. Va., reported smooth operation grate backwards starting with the. finish- 
of its new 300-ton oxygen converters and ing mills. A completed 84-inch cold rolling 
was nearing break-in on the vacuum de- mill and continuous galvanizing line are 

grassing and continuous casting units. | supplied with semifinished steel from the 
Youngstown Sheet & Tube Co. PrO- Cleveland Works. Installation of oxygen 

gressed in construction of an 84-inch hot . . . 
strip mill and conversion of a blooming converters and continuous casting at Ali- 

mill to a universal mill at its Indiana ippa, Pa., and improvements at Ham- 
Harbor Works, East Chicago, Ind. In mond, Ind., and Cleveland, Ohio, are also 

addition, a 32-foot hearth blast furnace part of a 3-year, $400 million, expansion 

was completed and two 260-ton oxygen program. | | | 

PRODUCTION AND SHIPMENTS OF PIG IRON 

| Responding to a lessened demand from was a significant indication of industry 
the steel and foundry industries, pig iron efforts to incvease blast furnace efficiency. 
roduction and shipments dropped 5 and | . . . 

45 percent, respectively, from the record Metalliferous Materials Consumed in 
highs of 1966. Although Pennsylvania and Blast Furnaces.—The agglomerate charge 
Ohio continued to lead in pig iron pro- consisted of 34.7 million tons of sinter, 
duction, these two States showed a de- 16.7 million tons of self fluxing sinter, 36.9 

crease in production and shipments while ™illion tons of pellets, 9.7 million tons of 
Indiana, the Nation’s third leading pro- foreign agglomerates. No nodule consump- 
ducer, showed a slight gain. : tion was reported. 

According to the American Iron and According to AISI, blast furnace con- 

Steel Institute (AISI), there were 233 SUmption of oxygen decreased from 9 
. billion cubic feet in 1966 to 8.7 billion in 

pig iron blast furnaces on January 1, 1968, 1967. D 
) . . Data collected by the Bureau of 

two fewer than on the same day in 1967. Mines showed that 39.9 billion cubic feet 
Of these, 168 were in blast, an increas€ of natural gas, 4.5 billion cubic feet of 
of 10. The average production per blast coke-oven gas, and 68.5 million gallons of 
furnace day rose to 1,570 tons. This was oil were consumed by blast furnaces in 

a 5-percent increase over that of 1966 and =1967. 

CONSUMPTION OF PIG IRON 

Consumption of pig iron decreased 4.8 Central, which showed a slight increase. 
percent, almost equal to the 5.1-percent Plants in the Middle Atlantic and East 

| decrease in steel production. All districts North Central districts consumed about 

in the United States showed decreases in 77 percent of the total. 
consumption except the East South 

PRICES 

Pig iron and steel prices increased with $56.34 in 1966. The Iron Age figure 

slightly during 1967. The average com- for the composite price of finished steel 

posite pig iron price, published by Iron was 6.496 cents per pound, compared with 

_ Age, was $56.38 per short ton, compared 6.445 cents per pound in 1966,



598 MINERALS YEARBOOK, 1967 

| FOREIGN TRADE | 7 
Exports of steel products decreased 3 respectively. Imports of pig iron dropped 

percent in 1967, continuing the downward 50 percent as no imports were received 
| trend begun in 1965. Exports of sheet and from Communist countries or from the | 

strip increased while exports of ingots and Republic of South Africa. | 
tin mill products decreased. Pig iron ex- The sixth tariff negotiating conference 
ports continued to drop sharply; tonnage sponsored by the General Agreement on 
in 1967 was 4 percent of that for 1964. Tariffs and Trade (GATT), known as the 

Imports of steel products increased 4 “Kennedy Round,” terminated on June 30, 
percent in 1967, establishing a record 1967, after 3 years of deliberations. The 
high and prompting the introduction of Kennedy Round will result in a five-stage 
several import quota bills in Congress. reduction of U.S. steel tariffs from a 
Sheets and strip, steel plate, wire rod, and _— weighted average of 7.44 percent in 1966 
pipe led the list of products in terms of to 6.5 percent in 1972. Other major 
volume. Combined imports from the countries reduced their tariffs on steel 
European Economic Community increased generally by more than the United States, 
substantially while imports from Japan de- with the result that steel tariffs are now 
creased; these supply sources accounted more closely harmonized among major 
for 42 percent and 39 percent of the total, countries. | 

WORLD REVIEW | | 

World production of pig iron (including until April 30, 1969, or until a buyer is 
ferroalloys) and steel established a record found. Purchase price was reported to be 
in 1967, as the decrease in U.S. production about $23 million. a 
was outweighed by production increases in Canada’s first research facility devoted 
Japan, Italy, and the U.S.S.R. to applied research in the field of iron and 

Formation during the year of the Inter- steel manufacturing technology was opened 
national Iron and Steel Institute offered in June by the Steel Company of Canada 
hope that there will be greater understand- _ Ltd. (Stelco). Research activities to be 
ing among the producing nations of the carried out at the $4 million center will be 
complexities and problems facing the designed to develop improved steel prod- 
world steel industry. . | ucts, to increase productivity by the 

development of new and improved manu- | 
NORTH AMERICA | facturing processes, and to utilize Stelco’s 

. waste materials by development of methods 
Canada.—Hawker Siddeley Canada Ltd. 19 transform them into profitable byprod- announced on October 13 that its Domin- ucts. | 

ton Steel and Coal Corp. (Dosco) blast Dominion Foundries and Steel Ltd. furnace and open hearth facilities at (DOFASCO) put in operation in June a 
| Sydney, Nova Scotia, would be closed on ney, $25 million automated five-stand cold April 30, 1968. Reasons given for closing reduction mill. 

the 70-year-old plant were depletion cof Canada Petrofina, a subsidiary of the 
local iron ore deposits, outdated equip- Belgium Petrofina organization, announced 
ment, poor location relative to markets, plans to build an iron powder plant near | and increasing competition resulting from ;,. Montreal refinery in partnership with 
excess steel capacity throughout the world. Consolidated Quebec Smelting and 
Operating losses were reported to be $4.3 Refining. 
million in 1966 and $6.4 million for the 
first half of 1967. Mexico.—Each of the four top pro- 

In December, the Nova Scotia House of | ducers in Mexico plan to double capacity 
Assembly approved a purchase agreement by 1970; however, the country will prob- 
between the company and Provincial offi- ably remain a net importer of steel for 
cials by which Dosco was to operate the the foreseeable future. 
plant as Provincial agents from January 1, Hojalata y Lamina, S.A. (HyL), an- 
1968, until April 30, 1968. Thereafter a nounced plans to construct an integrated 
crown corporation will operate the plant steel plant near Pueblo which will produce
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250,000 tons of steel products per year The Argentine ‘Government approved 
in the form of billets, bars, shapes, and. several modifications to the program 
wire. Plant design includes a direct reduc- _ originally approved in 1965 for the con- 
tion facility of the HyL type, three electric struction of a new integrated steel plant 
furnaces, two 4-strand continuous. casting by Propulsora Siderdrgica S.A. at 
machines, and a continuous light-section Ensenada. Decree 1296/67 obligates Pro- 
and wire-rod mill. | pulsora to place the hot rolling mill in 

Altos Hornos de Mexico, S.A., began operation during 1972 and the blast 
operating its third blast furnace in furnaces and steel plant in operation dur- 

November 1966, increasing the ingot ing 1974. However, these dates may be 

capacity of the Monclova works to more advanced or delayed, depending on 

than 1.5 million tons. Other elements of |. market demands. The first stage of the 

the expansion program include a basic project calls for an investment of $60 mil- 

oxygen steel plant, raw material crushing lion, 50 percent of which will come from 

plants, blooming mill, coke oven plant, and equity financing and 50 percent from 
a 150-ton-per-day oxygen plant—all of private interests. The equity financing will 

which will increase capacity to over 2 mil- come from Italy and the remainder will 
lion tons and will broaden the company’s be negotiated’ with private interests in 
product mix. : | Italy, the United Kingdom, and Japan. 

Cia. Fundidora de Fierro y Acero Mon- According to trade sources, Propulsora is 

terrey, S.A., completed the installation of | $uaranteed raw materials at about world 
| its third blast furnace and had underway Prices, which when sold locally should 

the installation of a 56-inch, 4-stand, . Senerate profits for the financing necessary 
tandem cold mill. Capacity is expected to for the second and third stages. 

ee S.A. opened Brazil.—Expansion plans of the Brazilian 
om RICO, 8 -#A-> OP steel industry were revealed in January 

a HyL sponge-iron facility at its Vera 3, 4 report prepared by Booz Allen & 

Cruz plant, thus replacing most of the Hamilton International for the National 
company’s scrap needs. a | Bank of Economic Development. It was 

SOUTH AMERICA. based on the findings of a committee of | 
| Brazilian Ministers, representatives of the 

Argentina.—Argentina, like other Latin steel industry, and officials from the Worid 
American steel producers, was involved in Bank and International Monetary Fund. 
an ambitious program to boost tonnage. The report recommended that the main 
The Government target for raw steel prod- expansion to 7.5 million tons annually by 
ucts by 1972 is 4.5 million tons, a three- 1972 should take place in the three large 
fold increase over 1967 production. Government-controlled integrated works, 

The Government authorized Sociedad Campanhia Siderirgica Nacional (CSN), 
Mixta Siderargica Argentina (SOMISA), Usinas Siderirgicas de Minas Gerais 
the State-owned steel company, to proceed (USIMINAS), and Cia Siderdirgica Pau- 
with expansion plans to increase capacity Jesta (COSIPA). It also suggested that 
from 1.2 million tons of steel ingots to 2.2 new plants producing light-rolled products 
million tons by 1974. In a decree published be installed at Recife and Corumba to 
August 22, Argentine official banks and meet regional needs. The report further 
entities were empowered to give SOMISA recommended that annual production be 

the guarantees for foreign borrowing re- raised to 9.6 million tons by 1975. The 
quired to finance the expansion. The first investment necessary was estimated at 
phase, to be in operation by 1971, will in- $603 million. 
volve a new sinter plant and improvements The three major steel producers, CSN, 
to rolling mills. The second phase will USIMINAS, and COSIPA reached an 
include a basic oxygen furnace (BOF) agreement in September in which they 
shop and a continuous casting line and is subscribed to a policy for the unification 
scheduled for completion in 1972. The of sales, prices, and marketing methods. 
third phase is to be completed by 1973, 
and designates construction of a coking ‘Chile-—-The Export-Import Bank an- 
plant and second blast furnace. Cost of the nounced in March it had authorized a 
entire project is estimated at $195 million. $25 million Alliance for Progress loan to —
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Compafiia de Acero del Pacifico S.A stabilize; however, in the second half prices 

(CAP) to help expand its steel production declined, as production exceeded consump- 

from 650,000 tons to 1 million tons an- tion. - | 

nually. The total cost will be about $130 The ECSC forecasted a capacity of 132 
million and will include new finishing million tons by 1970, due mainly to in- 
mills, an electrolytic tinning line, two creased facilities for oxygen steelmaking. 

oxygen converters, an oxygen plant, and Emphasis over the next few years will be — 

ancillary equipment. Additional financing on modernization, including reorganiza- 

needed will be made available from CAP’s tion, replacement of obsolete plants, and, 
corporate resources, Chilean financial in some cases, closures. Mergers of August 
institutions, and a loan from European Thyssen-Hutte and Huttenwerk Oberhaus- 
sources. : - sen in West Germany, and de Wendel, 

| . me ; | Sidelor, and Société Mosellane de Sidér- 
Colombia.—By Resolution No. 370 the urgie in France are indicative of the trend 

Superintendency Economie Regu ation toward large production groups. , 
ecember reed semifinished an . 7s : 

finished iron and steel products of do- millon tone showed the largest so entage 

mestic manufacture from price control. increase of any country in the Community. 
ane days alter ithe price control removal, Despite higher production, consumption 

sees aad ay imegeted sect ma, QUeEIPPeM steel output and tay re 
raised its prices by an average of 25 per- During the year, Italy added 1 million 
cent. The price increase will result in in- tons of capacity and showed signs of 

creased profits for 1968 and thereby im- threatening France for the second spot in 
prove the position of the company to the Community. - 

receive international credits for develop- It was announced that the U.S.S.R. will 

ment programs. build a 48-inch diameter pipeline from the 

The first stage expansion plan of Ukraine to Italy (a distance of 1,860 
Acerias Paz oe oni scheduled for com: miles ) for gas transmission; the pipeline 

pletion in 98 whue the second stage will require about 1.7 million tons of pipe. 
awaited financing. Italsider S.P.A ordered a second real- 

Peru.—The Peruvian Government signed time computer system for its plant at | 
a decree on September 29 approving the Cornigliano, Italy. The new unit will be 

contract between Corporacion Peruana del used for production control, order ac- 

Santa and the member companies of the CePtance programing, control of ship- 
Italian-French Consortium, CONSIDER- ™ents, inventory, raw materials, work in 

ENSID, for the construction of a $67 mil-  PFOSTess, and finished products. The first. 

lion rolling mill at the Chimbote steel Umit was installed in 1963.0 

pant. A new blast ramace was reportes to Austria —VOEST Steel Manufactur- 

ben operation in October a the nlant ing Company began assembly in April 0 
ml - N- two oxygen converters which are to be in- 

uous casting line were reported to be in stalled at the Taiyun Works, 300 miles 
the planning stage or under construction. = f,5m Peking, mainland China, sometime 

EUROPE in 1968. Reports of capacity range from 

| 600,000 tons of steel to 1.5 million tons 

European Coal and Steel Community annually. 
(ECSC).—Raw steel production for ECSC . . 
countries totaled 99 million tons in 1967, Bulgaria.—When present expansion 

a 6-percent increase over that of 1966, due plans are completed, Bulga ria will have an 
mainly to an 18-percent increase in ex- annual steelmaking capacity of 4.5 million 

ports to third countries. Exports to the tons and will be able to supply 65 percent 
United States increased 38 percent and of domestic demand for rolled products. 

exceeded those from Japan. Internal con- The U.S.S.R. was reported to have 

sumption showed no marked increase, signed an agreement with Bulgaria to ex- 

although there were considerable variations pand the capacity of the Kremikovtsi steel 

from one ECSC country to another. In the plant from 1 million to 1.5 million tons of 

first half of the year prices tended to rolled steel. The U.S.S.R. is to provide
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technical assistance and equipment includ- _wice province in January. The new instal- 
ing a blast furnace, a coking plant, and an _lation, designed and constructed by Polish 
electric furnace. Other facilities under con- _ engineers, is the third of its type in Poland 
struction include a 100-ton oxygen con- and has an annual productive capacity of 
verter, hot strip mills, a finishing mill, and 280,000 tons. . _ 
a ferroalloy shop. The U.S. Treasury Department pub- 

7 . lished in the Federal Register on Novem- 
Czechoslovakia.— Expansion of steel- ber 2, 1967, its formal finding of dumping 

works continued in 1967 with consider- with respect to cast iron soil pipe imported 
_ able assistance from the U.S.S.R. At the from Poland. — : 

East Slovakia Ironworks, Kosice, the No. — se : 
2 blast furnace was due to be blown in at Sweden.—Although raw steel produc- 
yearend. The No. 2 BOF shop, which will tion stagnated in 1967, expansion of pro- 
contain two 130-ton vessels, was under ductive capacity continiied at a pace to 
construction during the year. | keep Sweden among the world leaders in 

At Kladno, in Western’ Bohemia, the use of modern equipment. | a 
United Steel Works is replacing obsolete As a result of an expansion program 
facilities with a new plant designed to announced in March, the Grangesberg 
produce 1 million tons of high-grade steel Co.’s, Oxelésund iron and steel works will 
yearly. Major equipment will be two elec- become one of Europe’s largest producers 
tric furnaces, two oxygen converters, two of heavy and medium plate. The company 
continuous casting installations, and a _ stated it will install two additional Kaldo 
vacuum degassing plant. | converters and a two-strand continuous 

. , 3 slab casting machine, which with ancillary 
Finland.—The second phase of expan- equipment, will raise raw steel capacity to 

sion of the state-controlled steel company, over 1 million tons pet year and plate 
| Rautaruukki Oy, was officially inaugurated production to 600,000 tons per year. 

at the company’s main plant at Raahe on Grangesberg also announced it. will ex- 

October 21. New facilities include two pand its cold rolled stainless steel sheet 
oxygen converters, three Continuous slab capacity at the Nyby works from 17,000 
casting machines, and auxiliary equipment tons per year to 40,000 tons by 1969. 
—all obtained from the U.S.S.R. The new The Héganis Company, one of the 
plate mill was purchased from a British | ods leading producers of sponge iron 

_ concern. and iron powder, will construct an atom- 

Greece—The integrated Greek steel]  12ation plant at Hoganas with an annual 
company, Halyvourgiki S.A., reportedly capacity of 40,000 tons of iron powder. 

will spend $20 million fo exp and its pro- United Kingdom.—The second largest 
duction range to include coils, plates for steel company in the free world was 

shipbuilding, and shapes so as to fully brought into existence with the national- 
utilize the blast furnaces. Part of the addi- izing of the British steel industry on July 
tonal plant will be finished in 1968 and 98 "1967, The new entity, the British 
a 000 tc 1969 with initial output set at Steel Corporation, has an ingot capacity of 

, ons. 30 million net tons, second only to the 
: Hungary.—Reports from Budapest in- United States Steel Corporation. The 

dicate that a new iron foundry will be company is made up of the 14 largest raw 
built in northern Hungary which will start steel. producers in Great Britain, who 
production in 1972. The plant will employ represent 94 percent of the steelmaking 
4,000 workers and will produce 110,000 Capacity. The involved companies control 
tons of castings per year. 145 subsidiaries as well as 47 foreign 

A new electric steel plant was under 4ffiliates. The remaining 210 companies in 

construction at the Diosgyor Works, with the private sector are non-integrated pro- 
an annual capacity of 75,000 tons. A-50- ducers of specialty steels. The nationaliza- 

ton furnace will be supplied by the tion cutoff point was 475,000 tons of raw 
US.S.R steel capacity. For the purpose of opera- 

Poland.—The largest continuous billet tions and sales, the 14 companies were 
casting unit in Europe began operating at divided on a geographic basis into the 
the Huta Zawierce steel plant in Krato- following four regional divisions: Midland,
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Northern, Scottish and Northwest, and 10 percent of total imports in tonnage and | 

South Wales. . | | | value. With state control of imports, 
- : | Algeria can make the placing of orders 
U.S.S.R.—The Karaganda Iron and conditional on the exporting country tak- 

Steel Works, Kazakhstan, will install two ing Algerian iron ore. 

more blast furnaces, reportedly the world’s : | 

largest when put into operation. An ASIA | 

oxygen converter shop, plate mill, and | — 

continuous sheet mill will also be con- Japan.— Unlike most major steelmaking 

structed. The works will specialize in ations, who have been emphazing pro- 

autobody sheets and will form the third srams to modernize existing facilities, 

steel center being set up in the eastern Japan has been emphasizing investments 
regions. | | | in new facilities to meet the booming 

a | | domestic market for steel products. New 
| _ AFRICA | blast furnaces. and oxygen converters 

a installed in 1966 and 1967 resulted in a 

Algeria——Construction of Algeria’s first ,emarkable 30-percent increase in raw steel 

integrated iron and steel Ww orks was under- production in 1967, and a consolidation of 

way tn 1967. The ironmaking facility will Japan’s position as the third largest steel- 

be supplied by France, the melting shop by making country in the world. Expansion 
the U-S.S.R.,; and a hot strip mill by two d ‘1 1967 will boost 

Italian companies, Innocenti and Marelli. underway Meet wee D008 Japanese 

Ironmaking is scheduled to start late in capacity past 90 million tons by 1972. 
1968, steelmaking toward the end of 1969, With domestic consumption. estimated at 

and rolling mill production in early 1971. 72 million tons, a substantial amount will 

Ultimate annual capacity of the strip mill continue to be available for export. ~ 

is expected to be 150,000 tons of plates Production expansion in 1967. involved 

and 800,000 tons - of sheet and light plate new coastal steelmaking complexes, each | 

in coil. Pipemaking capacity will be 100, with production capabilities of 8 to 10 

000 tons annually. million tons. Yawata Iron & Steel Co., 
A decree published in Algiers on May 6 Ltd barked - lone 

brought the importation of iron, steel, and +» embarked on a long term program g p n of iron, steel, an . . oe 
other metals under national control. to expand its Kimitsu works and convert it 

Société Nationale de Sidérurgie, the state- '° integrated production. Sumitomo Metals 
yun national iron and steel company will has under construction an integrated tide- 

now have a monopoly on the import of water steel-works at Kashima, north of 
these products, which account for 5 to Tokyo. | : 

| | - TECHNOLOGY , 

‘ The basic oxygen steelmaking process, Design parameters and operating data 
which just 10 years ago accounted for for 11 U.S. oxygen converter vessels and 
only 1.3 million tons of steel production, 10 foreign vessels were discussed and ana- 
produced 41.5 million tons or about one- lyzed. Heat size ranged from 130 tons to 

third of the total U.S. output in 1967. It 335 tons; that is, from high-carbon, alloy, 

represented a 22.2-percent increase over or phosphoric double-slag practice at the 

1966 production while total raw steel lower extreme to very fast operating prac- 

output dropped 5 percent. Capacity in tice for low-carbon steels: at the upper 

the United States was estimated at 43 extreme. Annual capacity, bath depth, 

million tons at the end of 1967 and is freeboard, shell diameter, height, inside 

expected to increase to 65 million tons volume, and various ratios were plotted 

by 1970.2 » against heat size and lines of regression 

In 1967 Japan produced 65 percent of were determined for all relationships by 

total raw steel by the basic oxygen proc- 2 Stone, J. K. L-D Steelmaking At Mid-1967. 

ess, West Germany 30 percent, and the J of Metals, v. 19, ‘No. 7, July 1967, pp. 10-11, 

U.S.S.R. 6 percent. Installed world ca- 3 Metal Bulletin (London). L-D’s Inexorable 

pacity at the end of 1967 was 165 million Orsrone, No. 5740, Oct an bittiaton 15, TD 

tons. This is expected to increase to about Basic Oxvegn Steel Plants, 3a to ttaker 1967, 

260 million tons by 1970.° pp. 116-124.
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the least-squares method. From the lines of sponge iron. Pilot work at The Steel of regression an optimum configuration Company of Canada, Ltd., demonstrated was determined for a 200-ton-capacity the feasibility. of continuously charging 
basic oxygen converter.* prereduced iron-ore pellets in amounts of 

Steelmaking by the open hearth process from 15 to 100 percent of the electric has declined from the 1956 peak of 103 furnace charge. Preliminary economic million tons (90 percent of total produc- studies showed that the process can pro- tion) to about 70.7 million tons (55 per- duce steel in quantities up to 2.5 million 
cent of total production) in 1967. A fur- tons at competitive costs to that of the 
ther decline to about 50 million tons by conventional blast furnace-basic oxygen 
1969 and to 25 million tons by 1972 is furnace combination. Additionally, the 
predicted. Phase-out of this process, which process offers the possibility of continuous 
has been the work horse of the industry steelmaking.® Work at the Albany (Oreg.) 
for more than 20 years, is expected some- Metallurgy Research Center of the Fed- 
time between 1980 and 1990. eral Bureau of Mines has shown the pro- 

Although the open hearth as a steel duction of carbon steel by the continuous 
producer lost ground to the basic oxygen addition of prereduced iron ore to molten 
process, it still remained the major source automobile scrap in an electric furnace 
of this metal in 1967, and considerable charge appears to have certain operational 
effort went into raising the efficiency of advantages over conventional cold-melt, 
the furnace. Improvements were made in batch-charging techniques. Among these 
charging, in intense-firing burners for de- are: (1) lower tramp element content in 
creasing time of melting, furnace refrac- the ingot, (2) shorter heat times and 
tories, continuous carbon analysis, and lower electrical energy consumption, (3) 
control of fume from the operations. improved energy input rate during the 

Another significant, although not spec- continuous addition, and (4) flexibility 
tacular, development in U.S. steelmaking of charge composition by varying the 
has been the steady increase in electric ratios of scrap to prereduced iron ore. 
arc melting capacity and its wide appli- Plans for commercial development of 
cation for the production of carbon steel. direct iron and steel processes in the 

| In contrast to the earlier applications of United States were noted in 1967. The 
the electric arc process which involved Oregon Steel Division of Gilmore Steel 
small furnaces used almost exclusively for Corp:, San Francisco, Calif., announced 
alloy and stainless steels, furnaces, com- plans to build an integrated electric steel 
parable in size to the BOF and the open plant at Portland, Oreg., using prereduced 
hearth, are now available that produce pellets for raw material. Metallized pellets 
large tonnages of ordinary carbon steel. will be obtained from an adjacent plant | 
At yearend there were over 200 electric being constructed by the Midland-Ross , 
arc furnaces operational in the United Corporation, Cleveland, Ohio. McWane : 
States, seven of which were in the 200- Cast Iron Pipe Co., Mobile, Ala., has an | 
ton capacity class. Annual capacity was integrated plant under construction to 
estimated at 20 million tons, which will convert iron ore directly to metal. A com- 
be increased to about 30 million tons posite charge of pellets made from iron 
when the 45 to 50 new furnaces under ore, coal and oystershell are carbonized 
construction at yearend are completed. and prereduced on a traveling grate for 
Most industry experts expect an accel- melting in a submerged-arc electric fur- 
erated growth rate in the near future nace. A West German firm announced 
with electric furnace steel production plans to construct a new plant at George- 
about equaling BOF production in the town, §8.C., involving an electric furnace, 
1990's. continuous casting facilities, and a rolling 

With the phase-out of open hearth mill. Raw material will be scrap, with the 
furnaces and the steady rise in steel con- 
sumption, electric furnace operators are ; 
assured of an adequate future scrap sup- Lanne > . Pern and eodoa mee Survey of 
ply. Electric furnaces, however, are not Steel Eng. v. 44, No. 2, February 1967, pp. 
restricted to 100 percent scrap charge. 95575. us, 3. G., P. H. Hookings, and G. A. Hojalata y Lamina, S.A., (HyL) in Mon- Roeder. Electric Arc Steelmaking With Con- terrey, Mexico, has made electric furnace  nyousiy, Charged Reduced Pellets blast Furnace steel since 1957 using substantial amounts 6-899,
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possibility of pelletized iron ore being used tion has been a low-cost increase in ca- 
in the future. pacity, although the resulting layout com- 

The first commercial spray steelmaking pactness has been important for com- 
plant went into operation at the Lan- panies with limited space. Additionally, 
cashire Steel Manufacturing Co. Ltd., continuous casting has made it easy for a 
Manchester, England. This unit has a small steelmaker to make high-quality 
capacity of 50 tons per hour and was _ products and to upgrade the product mix. 
installed early in the year. A second in- In 1968, several large slab casters will 
stallation is presently under construction join the numerous high-capacity _ billet 
at- Shelton’ Iron and Steel Co., Ltd. casters put onstream in 1967 and will 
Stoke-on-Trent. This works presently’ has push annual capacity to 3.5 million tons 
four casting machines with a total of ll by yearend. With these new machines 

strands and the product from the spray larger steel companies will become the 
steelmaking process will be continuously major factors in future continuous cast- 
cast. Others actively interested in this ing production and technology develop- 

process’ are the United Steel Co., ment. . — 
Ltd., the Millom Hematite Ore and Iron Although continuous casting has been 
Co. Ltd., The Broken Hill Pty. Co. Ltd., adopted for a variety of steels, some prob- 
New ‘South Wales, Australia, and at least Jems remain: CO 7 

three U.S. steelmaking companies. Millom 1. Inherent center porosity in slabs and 
is planning to enter the steelmaking busi- — pijjets. | 

ness with a full-scale plant and has ap- 2. Longitudinal and transverse crack- 
plied for approval and assistance from the ing 
Iron and Steel Board.’ United’ Steel is " | 
considering spray steelmaking installations 3. Som © grades of steel cannot be bent 
at the Workington Iron & Steel Co. and * required on semilow-head and low-head 

at Appleby-Frodingham Steel Co. works machines. Co, | 
at Scunthorpe. With the object of under- 4, Single-strand casting capacity ranges 
taking commercial exploitation, The ‘Brit- from” 1/4 to 1/6 of rolling mill capacity 
ish Iron and Steel Research Association ©” billets and 1/ 6 to 1/8 on slabs. oo, 
(BISRA) has established two subsidiary The elimination of center porosity is 
organizations to supply technical assist- basis for the improvement claims of 
ance and negotiate licensing agreements Bohler Strand Reduction | (BSR). Bohler 

for this process. Advantages claimed for Brothers Ltd. of Kapfenberg, Austria, 
the spray process are the small capital patented a process for reducing the cast 
investment needed, relatively low labor section by rolling while the center is still 
costs, and the possibility of a continuous liquid to a maximum of 20 percent re- 
steelmaking system. duction. Other advantages claimed are a 

The growth of continuous casting ca- Comparative absence of segregation, sur- 
pacity in the United States has been ex- face quality comparable to that of ‘rolled 
plosive. At the end of 1966 there was billets, and choice of several finished sizes 
800,000 tons per year of capacity in- from a single cross-section cast.® 7 7 

stalled; at the end of 1967, 1 million tons; Two steel companies in the United 

and by the end of 1969 there will be over States, The Timken Roller Bearing Co. 

- 13 million tons of billet blooms and slab and Great Lake Steel Division of National 

capacity installed and operating. It is esti- Steel Corp., will adapt BSR to continuous 
mated that there will be 40 million tons casting practice. 
of continuous casting capacity at the start French researchers developed rules for 

of this process’ second decade in 1972. continuous casting of rimmed steels.’ 
Most of the continuous casting units in A tabulation of installations throughout 

production by yearend 1967 were steel the world including startup date, designer, 
plants with capacities of less than 200,000 
tons per year. These companies accounted 9——————— 

for 90 percent of contin uous casting Pro- 6 Steel Times (London). The Bohler Strand 
duction in 1967 and, since the first com- Reducing Process. V. 195, No. 5174, Sept. 15, 

mercial machin © started up in 1962, have ee DP Rocauct. ‘J. C. Rossi, and J. Adam 
played a major role in pioneering and Gironne. Comparative Quality on Plat Rolled 

developing this casting revolution. The  Broducts Praduced, Pro Continugysly Cast ang 
key reason for gambling on this innova- No. 8, August 1967, pp. 57-61.
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number. of strands, ladle capacity, and the earliest to strive for cleaner air and 
other data was presented.* - water. A breakdown of expenditures be- 
h Pr esident Johnson signed into law at tween 1951 and 1965 shows that $210 
the end of November the Air Quality Act million was spent on water pollution con- 
of 1967, which will accelerate the battle : “1: | ’ - meee trol, and $239 million for smoke, dust, 
against pollution. The new measure allo- qf trol . . 
cated significantly larger sums to the *” ume contro! operating, _ mainte- 
clean air struggle, but puts most of the "ance or power Costs are not included. 
burden for enforcing tougher standards As older facilities are retired and replaced 

on the States. with more modern equipment, pollution 
Increased spending by the steel indus- control devices are a regular part of the 

try is aimed at cleaner air and water. design. 

The 1966 outlay totaled $59 million for §——-————— 
; : ine 8 33/The Magazine of Metals Producing. Con- 

air and water Pp ollution control . equip tinuous Casting Round Up. V. 5, No. 8, 
ment. The industry has $652 million in- August 1967, pp. 75-95, pevelopy, 

: . i Iron teel Engineer. Development in the 
vested or authorized for P ollution control Iron and Steel Industry During 1967. V. 45, No. 
and related equipment, and was one of 1, January 1968, pp. D1-D80. | 

Table 2.—Pig iron produced and shipped in Table 3.—Foreign iron ore and mangani- 
the United States, in 1967, by States ferous iron ore consumed in manufactur- 

| | ing pig iron in the United States, b 
(Thousand short tons and thousand dollars) souree of ore . » DY 

Shipped from (Thousand short tons) 

State Produc- furnaces NL thn 

"on Quantity Value Source 19661 19672 

Alabama_..._.....-. 4,807 4,292 $235,408  Brazil.-------------------- 1,525 1,978 
Iinois_._--.-..-.-. 6,222 6,198 348,627 Canada. -------------+-7--- 4,938 3,338 
Indiana__...------. 12,167 12,196 696,954 | bN@---------------------- 11 1 as 
Ohio_.._..-....-.-. 14,377 14,382 866 , 826 Venesucla 7727777777 6 aot 5 298 
Pennsylvania........_ 20,541 20,598 1,152,342 enezuela _-.-------------- O50 ’ 
California, Colorado, woe Other countries_._........... 1,220 1,509 

Utah.____._-_-2_- 4,762 4,758 280,148 
Kentucky, Maryland, Total_...-.---------- 15,488 14,595 

Texas, West a 

Mich eon Minnesota, 7 460 tT B04 413°987 excludes 25,181 tons used in making agglom- 
erates. 

New York. --------- 6,148 6,180 349 , 398 2 Excludes 24,340 tons used in making agglom- 

Total1__.._.. 86,799 86,819 4,965,700 erates. 

1 Data may not add exactly to totals shown due to 
;ndependent rounding. 

Table 4.—Pig iron shipped from blast furnaces in the United States, by grades | 

(Thousand short tons and thousand dollars) 

1966 1967 

Grade Value Value 
Quantity ————____—___—_———__. Quantity ——____________—_"_—- 

Total Average Total Average 
per ton 2 per ton 

Foundry...__.-.-.-..-----_--- 1,577 $87 , 471 $55.47 1,534 $87 , 072 $56.76 
Basic__...........-.-._.__.... 82,997 4,703,961 56.68 79,931 4,565,113 57.11 
Bessemer._.......------.---.-. 2,857 162,473 56.87 2,844 169 , 338 59.54 
Low-phosphorous__.___._-_.---- 232 14,076 60.67 215 13 , 055 60.72 
Malleable_.._____._........... 2,888 166 ,375 57.61 1,996 113,851 57.04 
All other (not ferroalloys) ..____- 333 19,233 57.76 299 17,272 57.77 

Total 3_____.__.....-.-... 90,884 5,153,589 56.71 86,819 4,965,700 57.20 

1 Includes pig iron transferred directly to steel furnaces at same site. 
? Revised. 
3? Data may not add to totals due to individual rounding.
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Table 5.—Number of blast furnaces (including ferroalloy blast furnaces) in the United 
, ' - States, by States 

January 1, 1967 January 1, 1968 
State eR 

In blast Out of Total In blast Out of Total 
blast blast 

Alabama_______-_2- eee 10 7 17 10 9 19 . 
California______..2. 2.222 2-2 lee 4 woo ae 4 4 ~eoeee 4 
Colorado__.__--.---------- eee 4 ~oaeee 4 4 _-o--- 4 
Tllinois__..-..--..--- eee 12 4 19 14 4 18 
Indiana____-_____--- 2 eee ee 20 3 23 22 2 24 
Kentucky_____..._-_-_-_-..-.--- 2 1 3 2 1 3 
Maryland__.___.____----..-.-.-- 7 3 10 10 wee eee 10 
Michigan___-___.__---- ~~ -- ee 9 ~eeaee 9 9 nee eee 9 
Minnesota_____-__.------ ee 2 wees 2 1 1 2 
New York________-_____-_-_-_---- 13 3 16 12 3 15 
Ohio______--._-_-__--___------ eee 31 19 50 33 414 AT 
Pennsylvania__.__....__.-.-.-.-- 40 21 61 42 19 61 
Tennessee... ______---_-----.----. ----.- 3 3 ------- 3 3 
Texas_____--________-_-.-_-------- 2 ~eoeee 2 2 ~----- 2 
Utah___.__.-.---- ~~ +--+ 3 w----- 3 3 wan nne 3 . 
Virginia_____.__-__-----_-_--_---_-- 1 1 2 1 1 2 
West Virginia___..-._._._--------- 4 pene ee 4 4. wae oee 4 

Total._--._-2 164 68 232. 173 57 230 

Source: American Iron and Steel Institute.



Table 6.—Iron ore and other metallic materials, coke and fluxes consumed and pig iron produced in the United States, by States 

(Thousand short tons) 
ER TT Em, ene enna eeeeenen enn eee nr—c nnn ec nee ners nee —cc————c nnn enn nS LL A ES eC Cc GS GSP SA 

| 
Metalliferous materials Coke and 

Metalliferous materials consumed consumed per ton of fiuxes con- 
—_ pig iron made sumed per ton 

Year and State Iron and manga- Ag- Net of pig iron 
niferous ores glom- ores Mis- Pig = —_————_—____—_ 9 

——_—_—_—_—_—_———_ er- and Net cel- Net Net iron Net 
Domestic Foreign ates agglom- scrap? _lane- total coke Fluxes pro- ores Net Mis- Net 

erates ! ous 3 duced and scrap? _ cel- Total coke Fluxes 
agglom- lane- 
erates ! ous 4 

_—— ee eee cen nn NN EC I CL CT SS EC aE SS SS Pf) 

1966: 
Alabama..._.......... 2,018 1,521 3,980 7,617 135 41 7,793 3,731 990 4,389 1.735 0.031 0.009 1.775 0.850 0.225 
Ilinois__..._.....-..-. 4,881 W 6,255 11,185 426 127 11,7388 4,555 1,500 6,540 1.710 .065 .019 1.794 .696 .229 
Indiana____.-__------. 6,045 971 18,573 19,651 187 697 20,534 7,261 1,588 11,955 1.644 .016 .058 1.718 .607 .1383 
Ohio__.-...-..-------- 4,984 1,709 17,619 24,287 1,343 1,425 27,055 10,849 38,766 16,302 1.490 .082 .087 1.659 .666 .231 
Pennsylvania_____..._- 6,074 5,762 21,385 33,154 1,048 1,978 86,175 14,099 38,181 21,677 1.530 048 .O91 1.669 .650 -147 California, Colorado, by 

Utah__-_--__-_____-- WwW W 4,720 8,220 849 184 9,253 2,920 925 4,896 1.679 .173 .0387 1.889 596 .189 Oo 
Maryland, West Virginia, > 

Kentucky, Texas--..-- W 4,258 11,904 17,941 213 907 19,061 6,851 1,750 11,129 1.612 .019 .082 1.718 .616 .157 
Michigan and Minnesota WwW W 11,240 12,649 237 164 13,050 4,724 1,848 7,982 1.595 .030 .021 1.646 .596 -170 
New York_______.__.... 2,572 556 7,187 10,274 218 393 10,886 4,045 1,414 6,466 1.589 .033 -060 1.682 .626 .219 

Total 4..........-.-- 981,422 15,488 97,812 144,979 4,651 5,915 155,545 59,085516,462 91,287 1.588 .051 .065 1.704 .647  .180 w 
So SSS EE EEE | 1967: 

[SSS SS 

Alabama____.......... 2,252 1,178 4,279 7,608 118 13 7,739 3,546 786 4,307 1.766 0.027 0.008 1.797 0.823 0.183 a . 
Iilinois._..-_......-.-. 3,961 W 6,399 10,129 368 338 10,8385 4,273 1,378 6,222 1.628 .058 .054 1.741 .687 .221 
Indiana__...........-. 4,836 850 14,230 19,320 191 465 19,976 7,273 1,659 12,167 1.588 .016 .038 1.642 .598 .186 
Ohio._.-__.--.-------- 4,321 1,095 16,123 20,940 1,024 1,508 28,472 9,509 3,041 14,877 1.457 O71 -105 1.633 .661 212 
Pennsylvania. _____..-. 5,585 4,648 21,528 30,882 959 1,594 33,4385 18,042 2,580 20,541 1.503 047 -078 1.628 635 .123 
California, Colorado, 
Utah... eee WwW WwW 4,823 8,218 870 145 9,233 2,811 860 4,762 1.726 .188 .080 1.989 .590 .181 

Maryland, West Virginia, 
Kentucky, Texas_____ W 38,319 12,458 17,933 122 905 18,960 6,648 1,689 10,826 1.656 O11 -084 1.751 .614 .156 

Michigan and Minnesota WwW W 10,528 12,818 232 187 18,237 4,448 1,280 7,450 1.721 .031 .025 1.777 .597 165 
New York_____....-.-. 1,863 544 7,667 9,382 215 487 10,084 38,7381 1,079 6,148 1.526 .085 .079 1.640 .607 .1796 

Total 4____......-.-- 28,175 14,595 98,035 137,280 4,099 5,643 146,972 55,280614,252 86,799 1.581 .047 .065 1.698 .637 .164 

W Withheld to avoid disclosing individual company confidential data; included with total. 
1 Net ores and agglomerates equal ores plus agglomerates plus flue dust used minus flue dust recovered. 
* Excludes home scrap produced at blast furnaces, 
* Does not include recycled material. ; es 
4 Data may not add exactly to totals shown due to independent. rounding. - 
5 Fluxes consisted of the following: 9,789 limestone, 6,251 dolomite, and 423 other fluxes excluding 5,133 limestone, 2,541 dolomite, and $31 other fluxes used in agglom- 

erate production at or near steel plants and an unknown quantity used in making agglomerates at mines. o> 
¢ Fluxes consisted of the following: 8,246 limestone, 6,604 dolomite, and 402 other fluxes excluding 6,111 limestone, 2,877 dolomite, and 817 other fluxes used in agglom- oo 

erate production at or near steel plants and an unknown quantity used in making agglomerates at mines, =]
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Table 7.—Steel production in the United States, by type of furnace ! 

(Thousand short tons) oo 

Open hearth . Basic 
: Year —_———_—————— Bessemer oxygen Electric Total - 

Basic Acid . process ; | 

1963__... 2 = 88,487 397 963 8,544 10,920... 109,261. 1964___ 2+ 22 97 ,655 443 858 15,442 12,678 127,076 1965_____-- ee ____ © 93,866 327 586 22,879 18,804 181,462 1966______ 22 - 84,804 221 278 33 , 928 14,870 1384,101.. 1967__ eee 70,550 140 (2) 41,434 15,089 127,213. 

1 Includes only that steel for castings produced in foundries operated by companies manufacturing steel ingots. Omits about 2 percent of total steel production. = 7 2 Included with open hearth. 
2 

Source: American Iron and Steel Institute. - . - 

Table 8.—Metalliferous materials consumed in steel furnaces in the United States - | 
_ (Thousand short tons) . oe : 

a - . Iron ore Agglom- Pig = Ferro- Iron and Year —_——-—_—_——_—-—— erates } iron alloys 2 steel 
Domestic Foreign scrap 

. co 1963____. eee.) «1,783 3,995 . 885 66,188 1,557 56,506. 1964____- ee 2,114 4,816 1,379 78,925 1,819 64,348 1965___ 2. _-___ 1,818 4,400 71,061 81,040 1,898 68 ,272 © 1966__.--_ 2 1,348 3,768 4870 83 , 947 1,915 68,778 — 1967.___.----2 954. 2,905 5 600. 80,404 1,818 65,027 

! Includes consumption of pig iron and scrap by ingot producers and iron and steel foundries. 
2 Includes ferromanganese, spiegeleisen, silicomanganese, manganese briquets, manganese metal, ferrosilicon, ferrochromium alloys, and ferromolybdenum. . “ 3 Includes 567 sinter, 386 pellets, 100 nodules, and 8 other agglomerates. (418 foreign origin.) 4 Includes 435 sinter, 348 pellets, 86 nodules and other agglomerates. (348 foreign origin.) : - * Includes 306 sinter, 217 pellets, 77 nodules and other agglomerates. (378 foreign origin.) 

: Table 9.—Consumption of pig iron in the United States, by type of furnace - , 

(Thousand short tons) | | 

: 1967 oe Type of furnace or equipment _ 
. Thousand Percent 

-  ghort tons of total — 

Open hearth... 2-2-8 46,386 . 58.1 Bessemer ___-._.___-_-___-.-----__- 2... 87 1. Oxygen converter__._.._--.------ ee. 33 , 5538 38.4 Electric tenn ne- 2-2-2 2-2-2 - 2 eee eee eee 378 4A Cupola._____..2- eee. 3,162 3.6 | Air. ____ 2-2 eee 147 .2 Direct castings. _..-_...-___-.-.__--. ________._.._....._.... 3,658 4.2 

Total... 2-22-22 eee. 87,371 100.0 
SSeS 

1 Includes a small quantity of pig iron consumed in crucible furnaces,



IRON AND STEEL 609 

__. Table 10.—-Consumption of pig iron in the United States, by districts and States 

(Thousand short tons) 

oo District and State 1967 

New England: 
Connecticut.-._.----.--2.- 2 eee ene ee eee ee 31 
New Hampshire__...._....--..-..-2 2. eee eee eee ee (1) 
Massachusetts. _......22.- 2-22 eee eee eee 48 
Rhode Island_._-_....--__--2--- eee eee eee eee 38 
Vermont........---.------- ee ee eee eee eee eee eeeueeeeti(<‘é‘i SS 

. Total_._.2 2 ----e  ne  ee eeeeeneee 123 | 

Middle Atlantic: 
. New Jersey__...- 22-22 ee eee eee eee ee eee eee 86 

New York__..-.---- ee ee ee ee ee eee eee eee 5,742 
Pennsylvania.....-.22-2-- ee ee ee eee ee ee ee 20,913 

Total. 222-22 eee eee eee eee eeleee-- 26, TAL 

East North Central: | | 
Tilinois___..._-- 2-2 eee eee eee 6,208 
Indiana...._._-_....----- ee eee eee eee 12,462 

_ Michigan._.__-...------ eee eee eee eee eee eee eee 7,377 
Ohio____... 2222 13,869 

_ Wisconsin ......---------------------------------+-------------- +--+ eee 215 

Total __--.--------------------------------- +--+ eee en eee eee 40,1381 

West North Central: | . 
Towa... ee eee ee eee WW 
Kansas__.-..------- eee eee eee eee 6 
Minnesota.___._. eee eee eee 491 

. Missouri__-_-------.--------------------------- +--+ 8 eee eee eee 31 

Total__..---.---+---------------------- +--+ +2 ene nee ee eee eee 599 

South Atlantic: . 
Delaware... 2-2-2 ee en ee ee ee eee eee eee €3) 
Maryland...__.. 2-2 eee ee ee ee eee nee 5,713 

- Florida... 2.2 eee ee eee eee ee 3 
Georgia..___..-. oe eee ee ee eee eee eee 12 

- North Carolina_........-...--.---.----.------ eee eee ~~ Q) 
South Carolina.___.-.__.----_ 2 eee eee ee ee eee 13 
Virginia_____._ 22 eee ee eee eee 106 
West Virginia... eee eee eee eee 2,259 

Total. == nn ee eee 8,106 

East South Central: | - . 
Alabama______._-22 eee eee eee eee ee ee eee eee 3,765 
Kentucky______._.-.._.__--__---__----- ~~ ee eee ee ee eee eee 1,623 
Tennessee_-_-_-...-------------------------------- + 2-2 en eee eee 125 

Total. ee ee ee eee eee 5,513 

West South Central: | | | . 
Louisiana. ___.____-. 2 eee ee ee en ee ee eee ee eee ee eee 1 
Oklahoma. -____2-- 2 eee ee eee ee eee eee ee eee 14 
Texas... 222 ne nn ene ne ee ee ne ee ee ee ee ee eee eee eee 1,190 

Total__._.--_-_ eee en ee eee ene eee eee ee eee 1,205 
Rocky Mountain: Colorado, Utah.____...-...-.---.--- 2 ee eee eee (4) 

Pacific Coast: . 
California. .._...-....22-2 2 eee ee eee eee eee 2,245 
Washington... 222222222 ee ee eee eee eee 12 

Total. ......------- ee eee ee eee eee eee eee 2,257 
Other States.__......-----.----------- +--+ eee eee eee eee ees 2,694 

Grand total ?..22222 2222 ee eee 87,371 

1 Included with other States total. 
2 Does not add exactly to total because of individual rounding
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Table 11.—Average value of pig iron at blast furnaces in the United States, by States 
(Per short ton) 

ee 

. State 1967 

. . ; " manner eee er TTT 

Alabama. -____._.---_---.----- ee eee eee ee ee $54.85 
California, Colorado, Utah__....___-__..-.-2 eee 58.88 
Illinois-__.--.------------------ eee ee eee ee ee 56.25 
Indiana____..-.-.---------- eee 57.15 
New York_.__-_----_-----.------- eee 57.00 
Ohio. _____-_-------------- eee eee 60.48 
Pennsylvania__.____._-...-.-.--.--_--- 2 eee 55.96 
Other States 1_- ~~~ ------------ +--+ 2-2 nen eee eee eee 56.55 

Average_______-__-_---- eee eee eee 57.20 
eee 

1 Kentucky, Maryland, Michigan, Minnesota, Texas, West Virginia. | 

Table 12.—Free-on-board value of steel mill products in the United States in 1966! 
(Cents per pound) . 

| Product Carbon Alloy Stainless Average 
—_— 

Ingots___.....--.----_--_- eee (2) 17.832 41.414 6.104 
Semifinished shapes and forms______.__.____.__.__.___.._.. 5.862 11.755 46.769 7.062 
Plates..___-.._-------.---_ eee.) 6 828 9.684 51.877 7.933 
Sheets and strips____.___.___.-_-________________.____._.. ©=— 7. 276 16.082 45.112 8.172 
Tin mill products._..____._------.------------------------ 9.278 eee eee 9.278 © 
Structural shapes and piling.____.______.-____._.._..______. 6.615 (3) wee eeeee 6.615 
Bars__._---.------------------------_------ ee ee------- = 8. 114 14.274 65.721 9.883 
Rails and railway-track material__._.........._..._....._... 7.680 _.._.._. _..._._. 7.630 
Pipes and tubes________....._...___-____.__.__...._-.____... 10.562 14.819 112.535 ‘11.881 
Wire and wire products. _.___.-__.________._..___.___._... 12.948 35.401 83.094 14.386 
Other rolled and drawn products.___._....-..._-.-___-..... 11.849 17.552 72.198 14.1038 

_ Average total steel:_......---.------.--------------. 7.982 18.486 55.741 «9.015 
en nnn nen LLL CLL LIL ALLL LC CLT CEO CC CC A ESTED CTO TE OTC eC ArSSeESSS=AcrtSee 

1 This table represents the weighted average value based on the quantity of each type of steel shipped; 
therefore, it reflects shifts in the distribution of the 3 classes of steel. 

215 to 35 percent of total shipments are included with interplant transfers. Transfers to other plant of the 
same company are included with shipments to other companies and only constitute about 10 to 25 percent for 
carbon steel, electrical sheets, strips and wire rope cable, alloy steel wire rods, and cold finished bars. 

| 3 Included with Plates. 

; Table 13.—U.S. exports of major iron and steel products 
a 

1966 1967 

Products Short Value Short Value 
tons (thou- tons (thou- 

sands) sands) 
ee 

Semimanufactures: . 
Ingots and other primary forms: 

Puddled bars and pilings, blocks, lump and other 
primary forms of iron or steel, n.e.e_-___________ 2,684 $332 5,880 $699 

Blooms, billets, ingots, slabs, sheet bars, and 
roughly forged pieces__........_._.........__. * 838,544 r 28,143 302 , 498 26 ,330 

Coils for rerolling....._._..___.-___--_---.-- -u.__- 42 ,840 32 ,940 60 , 486 34,446 
Blanks for tubes and pipes, iron or steel__________- 1,039 182 1,453 251 

Tota]_____------------------------ eee.) =* 885,107 ¥ 61,597 370 ,317 61,726 

Bars, rods, angles, shapes and sections: 
Wire rods. -.-._---.--------- 2-2 eee 12,184 2,269 7,107 1,598 
Bars, rods, and hollow-drill steel___..__.__________ 72,922 24,643 %8 , 857 26,193 
Concrete reinforcing bars______._..__._-_-____.__- 24,219 3,394 21,577 2,904 
Angles, shapes, and sections._____.._....._.._.-. 180,206 r 22,240 113,789 18,454 

Plates and sheets: 
Steel plates__.__________ eee 17,934 8,787 15,622 8,517 
Steel sheets________.____------------___-----_---_ 165,158 45,968 140 , 347 41,905 
Black plate___._______..____ eee ee 24,611 1,982 19,854 1,895 
Iron and steel plates, n.e.c..._.___.._._...._--__. 179,362 39,817 254,410 53 , 725 

Tinplate and terneplate_____._..__.-.-..-_.._._.---. 801,394 44,501 283 , 542 25,687 
Tinplate circles, cobbles, strip and scroll__.____________ 12,354 1,229 15,380 1,485 
Hoop and strip_.....-_.-.-2- 22 eee eee 49 ,720 25,460 56,874 28,071 

Total_--_-_...---------------------------------- * 990,059 220,290 1,007,359 210,484
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Table 13.—U.S. exports of major iron and steel products—Continued 
ee 

a . a . 1966 . 1967 

- Products Short Vaiue Short Value 
tons (thou- | tons (thou- 

sands) sands) 
ee 

Manufactures: 
Rails and railway track construction materials: 

Rails_.--....------------ 2 eee 30,071 $4,333 21,617 $3,211 
Joints and tie plates.________._.-__.___________- 9,831 1,901 8, 605 1,326 

Wi Sleeper and track material of iron or steel, n.e.c___- 3,681 1,894 2,126 1,304 . 
ire: 

Steel wire coated or uncoated.____..._._..._____-_ 4,892 3,878 4,744 4,474 
Steel wire, bare_.__..-2 eee 18,605 6,140 10,995 4,191 
Galvanized wire.__________._____.._.___________ 4,669 1,714 3,775 1,418 
Barbed wire. .__.-_--_._.-_- eee 1,124 305 T52 237 
Fencing and fence gates of iron or steel wire______- 2 , 062 1767 1,860 1 691 

- Fencing wire, n.e.c_..-..-2 2 eee 684 324 TTD 295 
_ Spring wire._.___-. 2 ee 11,310 4,814 13,340 6,080 

Cables, ropes, bands, and slings____._____________ 12,155 8,726 12 , 853 3,585 
Tubes, pipes, and fittings: oo 

Cast-iron pressure pipe and fittings._._._...._...._.. "52,296 ® 10,254 22,919 6,236 
Cast-iron soil pipe and fittings_____._________.____ 23 , 844 4,630 33 , 026 G,325 
Steel tube and pipe fittings, unions and flanges_-__-_- 17,419 21,687 17,1389 21,261 
Steel tube and pipe fittings, welded_______________ 12,331 19,469 13 ,324 20 258 
Malleable iron tube and pipe fittings, n.e.e..._.___- 1,463 1,307 1,623 1,625, 
Electrical conduit fittings of iron or steel_________- 11,358 - 8,731 10,655 3,040 
Iron tube and pipe fittings n.e.e_.--- ee 6,029 8,172 6,217 3,769 
Seamless tubes and pipe__.-___.__.-.._.-....._... 218,411 84,781 183 , 802 77,165 

a Welded, clinched or riveted tubes and pipe_____._- 68 , 735 29 ,525 70, 602 30 , 982 
Castings and forgings. ._.........__.-.-.-.. -.--____- 77,150 50,874 91,523 58 , 425 
Finished structural parts and structures: 

Fabricated structural iron and steel...............  * 85,824 ® 34,267 77,078 31,621 
Doors, door and window sash, frames, and molding 

and trim______-_2 22-2 eee 2,645 2,982 2,270 2, 7t6 
Fabricated steel plate, including stacks and weld- | 

ments.._....------- eee 13 ,355 - §,221 14,311 6,496 
Construction materials, n.e.c_..._...._..-.------- "11,480 r 6,223 8,734 4,918 

_ Storage tanks, lined or unlined______._._____.______-- 27,626 16,803 19,514 11,585. 
Nails, tacks, staples and spikes: 

Track spikes___.____.___--_-.-----_-_----_--- eee 741 217 663 199 
Nails, tacks, staples, n.e.c_____._--.-_-___-_-------~- 7,525 5,801 7,289 5,879 

Bolts...20 2222-2 17,650 16,314 19,948 18 ,122 
Nuts__..-- 2-2-2 5,234 8,059 5,126 =, 967 
Screws, rivets, washers___._..._..-.-....------------ 18,9538 20,104 14,146 21,246 

Total... 222 eee = 769,153 9° 890,217 701,400 383,201 

Advanced manufactures: 
Buildings (prefabricated and portable)__._.-.-_.-.----. -.------ 5,885 __..-_-_. T, 802 
Finished structures and structural parts of iron and 

steel n.e.c_.. eee eee eee eee eee eee 18,897 ____.-_ 17,737 
Hardware and parts_____-_________-__----.---------. u-------- 8,826 ____.__L- 9,609 
Chains and parts._____.__-_____...-.---------------- 11 , 922 17,458 11, 884 16, T42 
House heating boilers.________..._-_.---------------. ----.--- 19,278 __._-- -- 19,407 
Plumbing fixtures and fittings_.....___..------------.  -------- 4,976 _._.-__- 5,663 
Tools_____.-_.-_--- 2 eee eee eee eee eee eee 62,541 .___.____ 51,676 
Utensils and parts (cooking, kitchen and hospital) ______ r 3,793 7,988 3,597 7,901 
Other______--- 2 eee eee eee tee ee 67,860 ______ _-_ 65,401 

Total. _....--- 2 oe nnn enn ne eee nce eee eee ee eeeeee cee eeee-- 7208,659 _.....---. 201,938 

Grand total....._.___.------ 2 eee eee eee) 875,768 -.--.-_-. 85T,299 

t Revised. 
itn fagition wire cloth as follows: 1966, $3,421,345 (7,489,299 square feet); 1967, $3,813,600 (7,734,244 

square feet). .
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Table 14.—U.S. imports for consumption of pig iron, by countries | 

(Short tons) 

Country 1965 1966 1967 

Australia________- ee eee 801 13,241 __. LLL. 
Belgium-Luxembourg._____-._-.....-------- eee 2,065 1,798 .___..-_- 
Brazil._........-._-...- 2 eee eee eee 78, BT LeeLee 
Canada. ____._..__.____-- eee. ~=—9485, 089 393 , 593 408 ,066 
Czechoslovakia_.._._..._..------- eee eee eee eee ee eee ee 67,968 -__.___.-- 
Finland. __..._.2.------ oe eee eee eee eee «=: 66, 422 64,655 33 ,617 
Germany: 
East_..-.---.---. 2 eee eee eee eee) 82,289 104,891 49,700 
West__..-.22 2 eee eee eee 64,220 . 79,750 41,947 

Italy___.__--.- ee eee 68 _____ eee Leelee 
Mexico_.__.. 2-2 eee ee eee ee eee eee eee eee eee eee eee ee 28 
Mozambique.._..__..._-.-2---_ eee eee eee eee eel 22,801 --__-- un . 
Netherlands. ___________._._..-_..-------- ee eee eee eee eee 4,506 9,869 
Norway ____.__________.----.--_-2--- eee eee eee eee 666 ___________ 10,900 
Rhodesia. __._......-...-.-.---.-------- +2 eee eee eee 72 ,664 22 , 400 
Rumania___.__..-_._-_____--.-.---- 7 ee eee ee eee eee 32,599 ___ LL. 
South Africa, Republic of_.......-....-.--.---------_----------_-- 12,867 183 ,824  -_._-.-.- 
Spain. _..2.2 22 eee eee ------ = 42, 085 9,002 -.__.-.-- 
Sweden... ...-.22 eee eee eee eee eee) 11,208 Lee 1,922 
U.S.S.R__ eee eee eee eee 34,188 185,394 __._..-- 
United Kingdom. __..._._____-.__-.._.___----.--.-------------- 6,595 58 7,075 
Venezuela__... 22 ee ee ee eee ee ee eee eee eee 19,710 

Total: 
Short tons.._....--.- eee «= 882,095 ~=—-—s«1, 186 , 739 605 , 234 
Value (thousands) __......-..-..--..--_----_.--.-._--. $38,488 $45 ,914 $27 , 599 

* Revised.
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Table 15.—U.S. imports for consumption of major iron and steel producis 
i 

. 1966 1967 
Products —_———————— 

Short tons Value ‘Short tons: Value 
(thousands) —_ (thousands) 

——— 

Iron products: 
Cast iron pipes, tubes, and fittings...._.._.__.____ 26 ,336 $3 , 963° 20,183 $3 , 593 
Malleable cast-iron fittings.._._________._______ 3,779 1,636 7,124 2,763 
Bars of wrought iron_._._____-____.__._________ 484 138 306 93 
Castings and forgings._____..___.____________.-_ 5,853 2,039 6,839 2,658 

Total__...-- 2-2 eee 36,452 7,776 34,452 9,107 

Iron or steel Products: 
Ingots, blooms, billets, slabs and sheet bars_.____. 218 ,861 35,153 367 , 954 31,298 

ars: 
Concrete reinforcement bars___.__...__.___- ¥ 673 , 424 49 , 488 567 , 026 42,003 
Solid and hollow, n.e.c._-...__.-__..-.-__.-- 586,505 67,691 650 ,125 75,609 
Hollow drill steel..._-...- 2-2 ee 5,400 2,032 5,014 1,953 

Plates and sheets: . 
Black plate_____.-.------2-ee 9,327 851 9,887 - 1,001 
Steelplate_._.___.. 2-2 2 eee 948 , 761 86,875 1,022,939 95,145 
Steel sheets___...-_------.------._.___-.--. 38,620,636 379,374 4,212,528 437 , 829 
Plates and sheets of iron or steel____________ 3,150 986 2,668 684 
Plates, shects and strip of iron or steel_______ 19,568 3,831 11,558 3,036 

Strip of iron or steel______________.____________ 59,633 23 , 236 67 , 591 20,112 
Tinplate and terneplate____._.________________- 125,080 22,097 .. 156,351 27,112 
Structural iron and steel_______________________ 86 , 043 19,376 119,564 27,682 
Angles, shapes and sections......_.._._.___.....-. 1,354,450 122,045 1,030,169 94,346 
Wire rods of steel__....._...--_._-------------. 1,150,309 108,022 1,076,472 101,865 
Sheet piling... 222 eee 40,596 . 4,079 29 , 669 3,050 
Pipes, tubes and fittings.__.............--..-2.. 1,088,433 162,415 1,098,157 174,036 
Rails for railways_............_.-__---_---____- 19,495 1,873 18,208 1,607 
Rail braces, tie plates and joint bars___...._.___- 856 117_— 2,048 246 
Circular saw plates... 2 ee. Q) 1,370 () 1,327 | 

ire: | 
Barbed wire__.__._.__.--____------------- 76,501 9,806 69 , 387 9,392 
Round wire__..._-_._...-___._---..-_____-- 434,897 82,156 432 ,340 83,046 
Flat wire..____.-..-- 2-22 eee 15,637 7,441 16,731 T, 882 

. Rope and strand_______-_________________- 80,720 23 , 443 94,369 27, 634 
Galvanized wire fencing and fencing wire____- 52,990 7,861 56,373 8,598 ; 
Wire used in card clothing___..___._________ NA 342 NA. 319 

Bale ties of iron or steel_______.._____._________ 25,006 3,278 16,247 2,138 
Nails__._-._-__-_-2 2 eee 289,161 43,134 229 ,845 a7, 411 
Steel castings and forgings...__...._..-._-.____-- 21,554 5,358 48 ,533 13,3866 

Total. _----------------------------------- 711,006,993 1,273,720 11,411,753 2,333,221 

Advanced manufactures: : 
Bolts, nuts, rivets, and washers_______..___.___- 108 ,259 36,695 127 ,398 43,664 

. Chains and parts.____.____-_-_-2-_- eee eee 21,008 12,717 19, 765 12,090 
Screws. ._.....------- ee eee eee eee ee eee eee 17,880 -___ Le. 20,342 
Tools.__.._-.----- 2 eee eee eee eee eee eee 25,055 Li lee 36,523 
Other._._-2-- eee ene §,758 _-__--___- 9,530 

Total_.-_-.-------------- eee eee 98,105 .___.L__ 122,149 

Grand total__._._....-..------------------- eee ee-e-- =: 1,879,611 __-_____._. 1,464,477 

¥ Revised. NA Not available. 
1 Saws reported in number, 1966: 157,990; 1967: 321,425.
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Table 16.—World production of pig iron (including ferroalloys), by countries ! 2 

(Thousand short tons) 

Country 1963 1964 1965 1966 1967 P 

North America: . 
Canada_..-_____.-.._.---.-------.----- 6,059 6,717 t 7,261 7,400 ‘7,108 
Mexico (includes sponge iron)_._._.___..-. ‘1,134 ™1,291 F 1,325 r1,595 1,836 
United States._.....-...... 22-2... --. 3=—s_- 78, 858 87,922 91,016 94,000. 89,479 

South America: 
Argentina__.__.. 2225 eee 481 666 751 t 593 - 692 
Brazil_..._.....-_._--.- ei. 2 eee ee eee 2,773 2,937 2,644 3,237 e 3,340 
Chile... 22 ee 480 494 - 355 r 491 549 
Colombia______.__..-_.- 2-2 eee eee 223 226 225 186 228 
Peru 3__.00 2 eee 32 30 22 | F831 32 
Venezuela. ________...---__.-_-_---__-- 333 356 368 387 465 

Europe: 
Austria......2222 22 ee 2,326 2,434 2,429 2,424 2,363 
Belgium____._---2-- 22 eee 7,622 t 8,870. 9,222 - 9,072 9,912 

_ Bulgaria_..-_-_-__~--2 eee 292 504 766 9138 °&1,093 
Czechoslovakia_____._._.--._-.-_-____-- 5, 847 6,361 6,468 r6,910 . © 7,055 
Denmark... -_-----_----------_--_---- 76. 79 83 90 83 
Finland. 222-2. eee 406 710. 1,085 r 1,030 1,144 
France 4.2.00 eee ------ 15,770 17,461 r 17,379 * 17,178 17,284 
Germany: 

East........-.-.-.---..------.---- 2,370 ~ 2,491 - 2,577 - 2,698 2,778 
West__.-._. 2 eee. =. 225, 258 29 , 963 29,751 28,013 30,166 

Hungary. ____ 2 eee 1,544 1,653 1,750 r1,812 1,813 
| tally... eee 4,264 3,996 6,207 7,074 8,228 

~ Luxembourg... -.22 2s eee 3,954 4,620 4,569 4,367 4,365 
Netherlands______.._______--- 2. Le. 1,884 2,147 2,606 2,485  °¢2,845 
Norway-______--_--_..----------_------- 826 985 1,202 1,256 e 1,360 
Poland._____--___-_-_- eee ee 5,947 6,220 6,349 6,455 7,254 
Portugal_....2 22 ee 265 r 298 304 274 e 316 
Rumania___. eee 1,881 2,121 2,226 2,423 e 2,400 
Spain... ee 2,187 2,172 2,653 12,441 e 3,010 
Sweden__.__.-_---___-_--- eee 2,232 2,583 2,718 2,646 2,770 
Switzerland...__.... 2.2 .----2-----__-- 49 35 30 30 26 
U.S.S.R.3_-0 2 eee --_-- «=: 6 4, 696 68 , 759 72,955 t 77,453 82 ,453 
United Kingdom___._.._.__._...._.__--. 16,342 19 ,347 19,555 17,595 16,971 
Yugoslavia. _____._.__-_-_ eee 1,168 1,184 1,295 1,342 1,297 

Africa: 
Rhodesia, Southern________._.___.-._---- 260 351 276 287 NA 
South Africa, Republic of......_.._..__.- 2,676 3,182 3,972 4,126 3,770 

Asi United Arab Republic. __._._.____.-___-- 226 212 191 e185 NA 
sia: 

China, mainland ¢__.________...._----_. 18,700 19,800 20,900 22 ,000 15,400 
India_.___.-__ 2 eee 7,431 7,425 7,839 7,981 7,665 
Japan... eee = 222, 525 26,951 31,041 36,094 45 ,239 
Korea: 

North.._._...__-__-_-__--_-_---------- 1,278 r 1,477 er 1,600 er 1,650 e 1,950 
South 3... ee rg r8 r 29 r 47 e 34 

Taiwan__.__._______-._-- ee eee 60 68 79 78 e 95 
Turkey 6_____. eee 434 442 551 906 934 

Oceania: Australia__._..___.___-__--_--_----_- 4,118 r 4,463 t 4,755 r5,295 5,575 

Total 1 7__----_-______-- --_ i -__-_ ™310,286 350,011 369,374 *382,500 391,377 

e Estimate. P Preliminary. tr Revised. NA Not available. 
1 Pig iron is also produced in the Congo (Kinshasa), but quantity produced is believed to be negligible. 
2 Compiled mostly from data available May 1968. 
3 Excluding ferroalloys. 
4 Excluding electric furnace and aluminothermic ferroalloys. 
5 U.S.S.R. in Asia included with U.S.S.R. in Europe. 
6 Includes foundry iron. 
7 Total is of listed figures; no undisclosed data included.
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Table 17.—World production of steel ingots and castings, by countries 1 

(Thousand short tons) 
ee 

Country 1963 1964 1965 1966 1967 P 
ee 

North America: 
Canada__-_____-.----.------ ee eee. = 8,197 r9,128 r 10,068 10,003 9,694 
Mexico._____- eee 2,247 2,593 2,743 © 3,046 3,332 
United States 2._-___-.. 222-22 ee. = 109,261 127,076 131 , 462 134,101 127,213 

South America: 
Argentina__.__-..-2-_ 2-2 1,006 ©1,394 © 1,508 © 1,397 1,462 
Brazil_.....---------.-.----------_--. 3,158 r 3,369 3,333 e 4,210 ¢ 4,130 
Chile... 2-2 eee 574 644 526 ¥ 636 703 
Colombia....__._..-------- 245 254 267 239 278 
Peru____--_- 2 ee 84 90 104 ® 88 8T 
Uruguay __~.-..- 2 eee 8 15 14 rill 14 
Venezuela_._...__._ 401 485 © 689 r 592 Tid 

Europe: 
Austria___...22 22-2 eee 3,249 3,521 3,551 3,520 3,332 
Belgium... eee 8,298 9,624 10,107 9,829 10,621 
Bulgaria__..-....22 2-2 ee 508 524 648 T72 1,366 
Czechoslovakia...._._-.._-_-.___ 2 -____e 8,375 9,234 9,478 10 , 062 © 10,300 
Denmark.____._.-2- ee 396 437 454 446 433 
Finland. .___.-2-- 2 eee 340 409 400 440 434 
France__-...---.--------.----.-----.. 19,214 21,501 21,319 21,589 21,683 
Germany: 

East... eee 4,512 4,751 4,813 r 5,006 e 5,180 
West__..-------------.---------.. 34,8380 41,159 40 , 588 38 , 929 40,503 

Greece. __-. 2 eee 230 231 231 231 176 
Hungary__________-_-- 2 i eee eee 2,617 2,607 2,778 2,919 3,019 
Jreland..__..-__--2 2 eee 22 22 22 30 NA 
Italy...-.---------------------------. =: 11, 196 10,795 13 ,978 15,034 17,516 
Luxembourg. ________--_-2 eee 4,445 5,025 5,054 4,839 4,239 
Netherlands___.____..----____._-. __-- 2,582 2,924 3,468 3,612 3, 75d 
Norway ---.---.--..----.------------ 597 677 745 r 805 e $72 
Poland.__._._-.2-- 2 eee 8,823 9,450 10,018 10,858 11,520 
Portugal....-222 22 eee r 245 265 289 t 284 333 
Rumania___.---2 ee 2,981 3,350 3,777 4,045 4,505 
Spain... 2 ee 2,747 3,472 3,876 t 4,296 5, 064 
Sweden_______ eee 4,300 r 4,899 5,208 5,251 5,256 
Switzerland_________________-_______._ 355 380 380 472 489 
U.S.S.R.3_.0 eee. = 88,484 r 93,744 100,333 +* 106,822 112 , 656 
United Kingdom___________._..___-... 25,222 29,378 30 ,252 27,233 26 , 763 
Yugoslavia_.._-..----___-_- eee 1,750 1,849 1,950 2,058 2,019 

Africa: 
Rhodesia, Southern_____._._.-..____--. 93 141 143 143 NA 
South Africa, Republic of...........__-- 3,124 3,463 3,630 3,643 4,111 

Asi United Arab Republic___.___.._-.-_-_-- 217 194 197 e 200 NA 
sia: 

China, mainland ¢__________.._._._.... 18,200 15,400 16,500 17,600 12,100 
India_ 2. 6,581 6,554 7,129 7,198 7,040 
Japan... 2222 eee. «= 84, 724 43 , 871 45 ,372 52,673 68,513 
Korea: 

North...__.22-- ee 1,127 r1,248 1,356 e 1,485 1,598. 
South____.-22--- eee 179 F184 r 209 r 237 363 

Taiwan_______ eee 303 331 485 331 e 330 
Turkey____-_____..____-._.____-___ ee. 428 536 734 1,035 1,164 

Oceania: Australia._._____.._...__.-____--- 5,129 5,563 ®6,021 6,493 6,931 

Total 4____.-..--_-----_.---------- "426,554 482,761 506,207 ¥* 524,693 543 080 

ee 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Data from American Iron and Steel Institute. Excludes production of castings by companies that do not 

produce steel ingots. 
8 U.S.S.R. in Asia included with U.S.S.R. in Europe. 
4 Total is of listed figures only; no undisclosed data included.





| | By John W. Thatcher * oe — 

The iron and steel scrap industry ex- tion of new fragmentizers moved eastward. 
perienced a disappointing year as demand The total, advertised capacity of shredders 
by steel producers and iron foundries fell in operation at yearend, about equaling 
below the high levels of the previous 2 the aggregate tonnage of cars junked in 
years. Demand improved toward yearend 1967, points to the magnitude of this re- 
as steel production rose to meet hedge —_—volution. Supershredders went into opera- 
buying ag ainst a possible steel strike in tion in Cleveland, Ohio, Detroit, Mich., 
1968. The improvement, however, was not Philadelphia, Pa., and Everett, Mass., 
enough to prevent a 7-percent decrease in bringing to 16 the number of these plants 
scrap consumption and a 10-percent de- in the United States. The installation of 
crease in receipts of purchased scrap. Low 33 small- and medium-sized shredders gave 
prices throughout most of the year, re- a grand total of 68 shredders of all sizes 
flecting the lack of interest in merchant in the United States, 13 in the East, eight 
scrap, improved toward year end. The in the South, 28 in the Midwest, 14 in 
United States continued as a net exporter the Southwest, and seven on the Pacific 

of scrap since the domestic situation, Coast. Total capacity was estimated at 6 
coupled with high steel production in million tons of scrap annually. 
Japan and some European countries, en- | 
couraged exports and inhibited imports. —___ . 

_ The processing revolution in the scrap 1 Commodity specialist, Division of Mineral 
industry continued in 1967 as the installa- _—_gtudies. ] | 

Table 1.—Salient iron and steel scrap, and pig iron statistics in the United States 

(Thousand short tons) 

| | | 1966 1967 

Stocks Dec. 31: 
Serap at consumer plants___.......--------------------------------------- 178,188 7,793 
Pig iron at consumer and supplier plants. ...-/----------------------------- 72,968 2,842 

Total. _____.._.______-_----_-------- +e -- eee eee 12,156 10,635 
Consumption: 
Serap__._.--_-_------_------------ +--+  -ee----- 91, 588 85,361 
Pig iron_____..____.___--_-----------------------------+----------------- 91,770 87,371 

Imports for consumption, scrap (including tinplate scrap)_.__.-.------------------ 407 229 
Exports, iron and steel scrap___---.------------------------------------------- 5,774 7,504 
Price: Scrap, No. 1 heavy-melting, Pittsburgh, average—per long ton !__._.__------ $30.48 $26.63 
Value: Scrap, all grades, for export 2?__.__.------------------------------------- $83.45 $36.61 

aa 

F Revised. 
1Tron Age. 
2 As computed from export data obtained from the Bureau of the Census. 
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Legislation and Government Programs. — sin”; and Information Circular 8329, 
—Public Law 90-45 exterided: the suspen-'. “Iron and Steel Scrap in the Southeast.” 
sion of duties on the imports of scrap In 1966, the Business and Defense 

| metal for | year beginning July 1, 1967. Services Administration of the U.S. De- 
Early in the year, the Bureau of Mines partment of Commerce published “Iron 

published the results of a nationwide study .and. Steel Scrap Consumption Problems,” 
of the junk car problem. Entitled “Auto- an analysis of the technical and economic : 
mobile Disposal, a National Problem,” factors governing scrap usage in ironmak- 
case studies were presented of factors in- ing and _ steelmaking. The report em- 
fluencing the accumulation of automobile phasizes the problems of limited accept- 
scrap in 54 sample districts representative ability of No. 2 bundles, includes 

of urban, suburban, and rural conditions recommendations for increasing scrap con- 
in various parts of the United States. Other sumption, and projects scrap usage to the 

hieahaciedabear publications issued during years 1970 and 1975. In March 1967, the 
the year were Information Circular 8344, o . - . 

- “Tron and Steel Scrap in the Intermoun- ‘“@™© @#8°"CY published Motor. Vehicle 

tain and Northwestern Plains States”; Abandonment in U.S. Urban Areas, 4 
Information Circular 8342, “Iron and discussion of the cause and possible solu- 
Steel. Scrap Survey in Illinois, Indiana, tions to the problem of junk car accumula- 

Towa, Michigan, Minnesota, and Wiscon- tion in metropolitan areas. | 

OO : - AVAILABLE SUPPLY 

During 1967, a net supply of 85 million reflecting the 5-percent decrease in steel 

short tons of iron and steel scrap was production for the year. The portion of 
available to consumer plants, a decrease of = available new supply made up by home 
8 percent from the previous year. Produc- scrap increased from 60 percent in 1966 

tion of home scrap decreased 6 percent to 62 percent in 1967, continuing a trend 
and receipts from dealers and _ other b decad 
sources decreased 10 percent, both factors °°S' CVET 4 Gecadle ago. : . 

| | CONSUMPTION | 

The effect on scrap consumption of in- mained at the 1966 level, 74.4 percent. 
creased, basic-oxygen steelmaking became Following the fortunes of the steel in- 
noticeable in 1967, as the proportion of | dustry, total consumption of iron and ‘steel 
scrap used in steelmaking furnaces de- scrap decreased in 1967, reversing the up- 
creased from 45.1 percent to 44.7 percent. ward trend of the previous 3 years. Scrap 

This small decrease represented about consumption dropped 6.2 million tons, or | 

600,000 tons of scrap replaced by pig 7 percent, while pig iron consumption 

iron due to changing steelmaking tech- dropped 4.4 million tons, or 5 percent. 
nology. This effect is expected to be more he . f ‘nthe total 

pronounced in 1968 as steel production The proportion ° scrap ae © fota 

from. the basic-oxygen process approaches metallics charged to ironmaking, steel- 
that for the open hearth. The scrap pro- making, and ferroalloy furnaces decreased 

portion of the total metallics charged to from 49.9 percent in 1966 to 49.4 percent 
ironmaking and ferroalloy furnaces re- in 1967. 

STOCKS 

Total iron and steel scrap stocks held same date in 1966, and equaled a 33-day 
by consumers on December 31, 1967, were supply at an average daily consumption 
5 percent below the quantity held on the rate of 234,508 tons.
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Figure 1.—Metallics consumed—Total iron and steel] scrap plus pig iron; Steelmaking 
metallics—Total iron and steel scrap plus pig iron consumed in steelmaking furnaces; 

Steel production (AISI) ; Receipts of purchased scrap by consumers. | 

PRICES 

The average composite price of No. 1  sumers’ demand during most of the year. 
heavy melting scrap fell to $27.62, the The monthly composite price ranged from 
lowest price recorded for this bellwether $26.50 in May and June to $29.84 in 
grade since 1950, demonstrating the im- December, when steel mills began operat- 
balance between dealers’ supply and con- ing at a high level to meet hedge buying.
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The composite price for No. 2 bundles $22 in December. _ 
averaged $20.42 per long ton, a drop of The average value of export increased 
$1.38 from 1966 and the lowest price since $3.16 per long ton above that for 1966, 
1963. The monthly composite price climbed mainly owing to an increase in exports of 
from a low of $19.73 in May to a high of | No. 1 and No. 2 heavy melting steel scrap. 

| | ‘FOREIGN TRADE - 

A near record high export to Japan Relative to imports, noteworthy features 
compensated for a drop in exports to in 1967 were a return of total tonnage to 

Canada and other countries and was the the level maintained prior to the 1966 
major factor in establishing the fourth  jecord year, and a shift in sources for 
highest scrap export total in U.S. history. | ll ae . a 

: smaller tonnages of scrap imports. Imports 
Exports in 1967 were exceeded only by f Canada d d 46 b 
those in 1960, 1961, and 1964. Exports to rom Mmanada  Gecrease percent, out 
the European Coal and Steel Community still made up 94 percent of the total. 
(ECSC) countries showed a net decrease - Rumania supplied most of the remaining 

as did those to countries in North and _ tonnage, the first, ttme in more than 10 

South America. No exports were reported years that imports have been reported from 
to Yugoslavia, which imported 100,749 that country. Imports from ECSC 

tons from the United States in 1966. Ex- countries were lower as the scrap demand 
ports to Taiwan decreased again in 1967, of the Community steel industries in- 

continuing a 3-year trend. Tonnage and creased. Steel production in the United 
value of exports exceeded imports by 7.4 — ,,. 7 . 
million tons and $242.7 million, respec- imsdom decreased making more scrap 

tively. available for export. . 

WORLD REVIEW 

: Belgium.—The Belgian Government cent to 10,119,000 tons, owing mainly to 
asked the High Authority of the ECSC to a 477,000-ton increase in scrap imports 
be allowed to grant financial aid to scrap over the 739,000 tons imported in 1966. | 
yards that are threatened by imports from United Kingdom.—Changes in the 
nonmember countries. The Government _ structure of the scrap. processing industry 

claimed that, if not remedied, the situation were noted as more efficient means of 
may lead to unemployment for about 1,000 scrap collecting, processing, and distribu- 
workers in the scrap industry. Permission tion were sought to maintain the competi- 
to impose a tax on imported scrap was also tive position of the steelmaking indusiry 
requested from the High Authority. in the world market. Two trends were ap- 

A new company, Société Belge des parent. The first was the introduction of 
Réalisations Métallurgiques Bérémet, in- large fragmentizing units with accompany- 
cluded Swiss, British, French, and Luxem- ing mergers and partnerships of smaller 
bourg interests and was established to merchants. The second was a greater 
process scrap for blast furnace use. swing toward “on site” processing where 
-France.—Steel production remained at scrap merchants tie themselves to specific 

about the 1966 level. However, purchased _ steel plants. 

scrap decreased to 4,349,000 tons, a 3- The United Kingdom’s first car frag- 
year low. mentizer, installed by Fragmentation 

Germany. West.—The steel industry Heckett-Birds Ltd. at St. Helens, Lan- 

consumed 17,437,000 tons of scrap in cashire, began limited production in 

making 40,504,000 tons of steel. The in- September. In preliminary tests, cars were 

creases in these quantities over those for fragmentized at an average rate of 15 

1966, 3 and 4 percent, respectively, in- seconds each. Full production is expected 

dicated that although scrap consumption to be 2,000 tons of scrap per week. The 

was higher, the scrap to pig iron ratio first large-scale shredder system in the 

declined. Purchased scrap increased 10 per- United Kingdom, erected by Proler Cohen
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Ltd. at Willesden, was due to start full- Ltd. new facility at the Spencer works of 

scale operation by yearend. Additionally, Richard Thomas and Baldwins Limited 
the sale of two small-scale shredders in was officially opened in October. The $3 

the United Kingdom brought to a total of million plant, which is designed to process 
four the fragmentizers that were either 100.000 tons of scrap ver vear for 
operational or under construction in 1967. up to 1, rons ‘Pe pet year Io 

Described as one of the world’s most ‘he Spencer BOF shop, Consists of two 
modern scrap processing and_ handling shears, a baler, and equipment to load 
plants inside a steelworks, Scrap. Processors 120-ton-capacity charging boxes. o 

’ oe | TECHNOLOGY | | 

Interest generated by the President in a product density variable from 70 to 120 
1965 when action on wastes, particularly pounds per cubic foot, unusually low cop- 
discarded automobiles, was announced, fol- per content, and long operating periods 
lowed by Federal legislation’ to provide with few maintenance problems.” | 
research funds, began to show results in Two modifications of BOF practice, the 
1967. Increased activity took place in both use of an exothermic addition compound 
the private and Government sectors to and the preheating of scrap, promise to 

find ways for better utilization of iron and raise the percentage of scrap in the furnace 
steel scrap as a secondary raw material, charge. Pittsburgh Steel Company has pro- 

and eliminate the accumulations of junked duced more than 1,200 BOF heats, using 

vehicles. The scrap industry in general either 40 or 51. percent scrap in the 

gave indications of turning more to tech- charge, by addition of calcium carbide to 

nology for help in solving the problems of the furnace. Disadvantages noted for this 

preparing the ferrous materials for max- method included increased consumption of 
imum utilization by the steel makers. fluorspar and oxygen, limited range of 

The Institute of Scrap Iron and Steel steels produced, and decreased life of the 
announced the formation of the Scrap furnace lining. 

Research Foundation. One area mentioned Preheating scrap to increase its use 

previously by the organization for re- in the BOF appeared more promising than 
search was the possibility of using chem- the use of calcium carbide. Scrap pre- 

istry to improve scrap processing. heating has been routine for about 3 
The American Foundrymen’s Society years at International Harvester Co., Wis- 

moved to study scrap specifications, ¢onsin Steel Works Division, Chicago. The 
establish the maximum quantities of ac- amount of preheating has varied with 

ceptable impurities, and increase and ac- scrap prices, but has averaged 67 percent 
celerate use of auto scrap. of all heats (capability is 80 percent), and 

The steel industry demonstrated that has increased scrap usage about 6 per- 

scrap usage in the BOF operations could cent, No refractory damage has been found 
be increased by the use of addition agents hat could be attributed solely to pre- 
or by preheating the scrap. heating. 

A unique system for fragmentizing iron Preheating scrap began in October in 

and steel scrap was patented which was the BOF shop of the Pittsburgh Steel Co., 
particularly directed to automobile body Monessen, Pa., using an oxygen-fuel oil 

disposal. The fully integrated system con-  }yyner rather than an oxygen-natural gas 

sists of the following demountable and burner. For low-carbon heats, the scrap 

portable units: (1) a combination flat- portion was raised to 40 percent, an in- 
tener and hydraulic shear, (2) a cleaner- Grease of 8 percent over standard practice. 
compactor, and (3) a permanent magnet Jn some cases, a 50-percent scrap charge 
separator. Scrap which has been flattened 4, ysed. In addition to cutting costs, 
and sheared by the first unit is fed to the scrap preheating resulted in less depend- 

cleaner-compactor which works and cleans 

the scrap nuggets by a cylindrical gear 
array rotating inside of a drum. The fer- 

ee i nee recnnae ccrep Advan tories, Then Oklghomna City Okla). Automobie 
from dirt and nonferrous scrap. Advan- fod” picposal Apparatus, U.S. Pat. 3,356,016, 
tages claimed by the manufacturer include Dee. 5, 1967. |
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ence on hot metal and, hence, more flexi- form to the interior configuration of the 
: bility of operation. furnace and, therefore, provides a com- 
- The frequent melts that are possible plete charge that eliminates backcharging. 

| with modern, more efficient steel furnaces In addition to increasing production from 
has required the development of bigger. 20 to 30 percent, the following benefits 
more maneuverable charging machines for are also claimed: (1) power costs are 

| rapid recharging operations, such as the reduced about 10 percent, (2) electrode — 
: - giant scrap-charging machine built for the breakage is eliminated, and (3) refractory 

Bethlehem, Pa., plant of the Bethlehem wear is reduced from 20 to 50 percent. 

Steel Corp. The machine has its own car Bureau of Mines research on various 
. drive, two sets of controls, and two boxes phases of the ferrous scrap problem was | 

with 2,000-cubic-foot capacity for charging in progress throughout the year at several 

_ Whasic-oxygen furnaces. Bureau research centers. The experimental 
: The first Tezuka, electric-furnace, scrap- plant to demonstrate the use of automobile 

a compacting press to be installed in the scrap for conversion of nonmagnetic iron 
a United States went into operation at ore to an acceptable type for upgrading 

~ Southwest Steel Rolling Mills, Inc., Los moved nearer completion. Additional 
So Angeles, Calif. The press produces a 20- facilities for the project were constructed 

ton bale, that is custom-designed to con- during the year in Minnesota. |
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Table 2.—Iron and steel scrap supply ! available for consumption in 1967, by districts 
so and States. | . 

(Thousand short tons) 

Receipts. | . New : 
Home from Total supply 

District and State production dealers new Shipments? available — 
and all supply for con- 
others oo sumption. - 

New England: 
Connecticut_..._..__.-.--.---------------- 94 90 184 T 177 . 
Maine and New Hampshire___-.-...------.-- 6 9 15)... ---- 15 
Massachusetts___......-...---------------- 89 103 192 5 187 
Rhode Island____.___._-_-.....---------_---- 52 62 114 3 111 
Vermont. __-.._-_-_.-.-.--------------- +e 10 16 26 ._-.---- 26 

Total... 22 eee 251 280 631 15 516 

Middle Atlantic: — - | 
New Jersey_._-_--.------------------------ 207 523 730 17 713 
New York_.._._.._-_..--..------------------ 2,604 1,604 4,208 — G74 4,131. . 
Pennsylvania___......-.--.---------------- 11,864 6,618 18,482 #£=£1,780 16, 702 

Total. ..___._..----_----------eee-e-e--- 14, 675 | 8,745 23,420 1,874 21,546 

East North Central: oe —_ 
Illinois. .._........-.---.-------.---------- 4,501 4,296 8,797 381 8,416 
Indiana____._._-...-_------_-------------- 7,161 3,005 10,166 871 9, 295, ; 
Michigan_____.....-.--.--.-_-.------------ 4,334 3, 837 8,171 148 8,023 . 
Ohio. ..-____----.----.---_-------.-------- 8,522 6,384 14,906 940 13,966 
Wisconsin. _......-_...-.---.-.-.-.-------- 585 522 1,107 86 1,021 

Total. .._._-.._.-_-.-----.-------------- 25,108 18,044 43,147 2,426 40,721 

West North Central: _ 
Iowa___.-_-----..---.-------- ~~ ee eee 242 411 653 5 648 
Kansas and Nebraska._..._...-.----.------- 54 105 159 1 158 
Minnesota__._._..-_-- 1-2 eee 229 239 468 14 454 
Missouri. ...---.-..------.-.-------------- 272 688 960 20 940 

Total. _-.--------------e--e een eee eee ee 797 1,448 2,240 40 2,200 

South Atlantic: —_ | 
Delaware and Maryland____._..._---..-.---. 2,751 464 3,215 264 2,951 
Florida...._------.--.-------------------+- 14 121 185 LL... 135 
Georgia._-_._-.-_.--..--.------- eee 117 336 453 2 451 
North Carolina___..__...-_.------.4--------- 39 ' 158 197 22... 197 
South Carolina.._..__....-_.-.-...---------- 15 32 . 47 
Virginia._._......_.-_..-------------------- 172 386. 558 _ 9 549 
West Virginia. .__...-.-_------------------- 843 1,014 | 1,857 1 1,856 

Total____._-_----------- eee ee eeeeeee---- 8, 951 2,511 6,462 276 6,186 

East South Central: _ - 
Alabama_..._._.._-_-.~--.---------------- 1,932 1, 558 3,490 232 3,258 
Kentucky and Mississippi_.._....-.-----.--- 816 786 1,602 78 1,524 
Tennessee____._._-_--.-------------------- 176 213 389 10 379 

Total. __..------------------------------ 2, 924 2,557 5,481 $20 5,161 

West South Central: | 
Arkansas and Louisiana... -_--.----.--------- 22 38 60 2 58 
Oklahoma.___.._-._..--.-.----------------- 54 169 223 2 221 
Texas. __....-..--.-.---------------------- 1,552 1,408 2,960 172 2,788 

Total._......---.----------------------- 1,628 1,615 3,243 176 3,067 
aaa Sa rrr 

Rocky Mountain: 
Arizona, Colorado, Montana, Nevada, Utah... 1,262 546 1,808 60 1,748 

Pacific Coast: . 
California and Hawaii......-.--------------- 1,555 1,632 3,187 133 3,054 
Oregon,...-...---------------------------- 43 177 220 5 215 . 
Washington.....-....-----------+---------- 123 434 557 5 552 

Total. _._____._------------.-----.-.---- 1,721 2,243 3,964 143 3,821 

U.S. total 3....-.-.-_----------------------- 52,312 37,984 90,296 5,830 $4,966 

“a New supply available for consumption is a net figure computed by adding home production to receipts from , 
dealers and all others and deducting scrap shipped, transferred or otherwise disposed of during the year. The 
plus or minus difference in stock levels at the beginning and end of year is not taken into consideration. 

2 Include scrap shipped, transferred or otherwise disposed of during the year. 
3 Detail may not add to totals due to individual rounding.



624 MINERALS YEARBOOK, 1967 

Table. 3.—Consumption of iron and steel scrap and pig iron in the United States in 1967, 
by type of consumer and type of furnace or equipment 

(Thousand short tons) . 

a . ot Type of consumer 
. be: _ Type of furnace:or equipment oo 
ce eS oe OS Serap © Pig iron ! Total 

Manufacturers-of steel ingots and castings: 2 _ 
Open-hearth_______. --- 2 eee eee ---- «=, 442 46,305 78,747 
Basic oxygen converter ?____ 22 .-~-------------_-------------- 18,932 33, 553. 47,485 
Bessemer____..--_-+----------+--- +--+ een eee eee eee 19 79 
Hllectric 42.222 ee eee eee ee) «(14,965 285 -— 15,250 

-. Total steelmaking furnaces.__.......__..-..--...------------- 61,339 80,222 = 141,561 
.  Oupola..... 2 eee ee eee eee eee ----- =: 1, 049 220 1,269 

Air o 2 e ee eeee eee eee 50 15 .. 65 
... Blast 6.02 eee ee ee ee eee eee 4,724 - eee 4,724 

Direct castings. ..___...-.- 2 eee eee eee ee 2,987 | 2,987 
‘‘Miscellaneous_______-_._.__._-___-----_.-L-- e+ ---e- eee e 1 __._._..)..—--— ‘18 

Total... ee eee eee we een ee-. 67,180 | 83,444. 150, 624 

Manufacturers of steel castings: 6 oe — 7 
Open-Hearth._____.._ 22 ee eee eee eee ee 601 81 682 
Bessemer_.._.___._-.-.-.----_--------- eee eee eee 5 LeeLee Co 5 
Electric... -..-----------------.------------------------------ 2,364 39 2,403 

. a Total steelmaking furnaces. - ie oe eee one eee eee ee 2,970 120 . 3,090 
Cupola... eee eee eee eee 424 14 . 438 

) Air. eee eee eee eee eee 75 30 . 105 

‘Total. .-..2-.-2--- 2-22 eee eee eee 8, 469 164 3,688 

Iron foundries and miscellaneous users: _ . : — 
Bessemer__.________-----__-_--_--- +e ee eee eee 36 —«&8 44 
Electric 4-2-2 eee ee eee eee 682 . 54... . «+786 

_. Total steelmaking furnaces____/_______--..----- == eee 718 62 ~~. 780 
. Cupola.....----------- +--+ +--+ e+ -------------- 12,404 2,928 15,332 

Air... 2. 2-2-2 eee ee eee eee 975 102 1,077 
- Direct castings_._2_-_-.-. 2-2 - ee eee eee eee 671 671 
Ferroalloy.____._.___.-.-_-_.-.--.----------- eee ee eee S11 __-_-__- . 511... 

' Miseellaneous_______..--- ee eee eee 104. -_-_ Le 104 

Total. ___.-- 2-2-2 een ee ee eee eee eee 14,712 3,763  ..18,475 

Total: | | | —— 
-Open-hearth_____._-_.-.---.-1---------------.---------------- 38,043 46,386 79,429 
Basie oxygen converters 3.___.___-_-.--------------------------- 18,982 38, 553: 47,485 
Bessemer. __._..---.-_-~--_-----.------------ eee 41 87 128 

. Electric 4__._.-----.---1-------------------------------------- 18,011 378 _- 18,389 

Total steelmaking furnaces______.._-.---.-.-- ooo eee eee eee _ 65, 027 80,404. 145,431 _ 
-Cupola__.:..------i------------------------------------------ 138,877 3,162 - 17,0389 
Air. __.__---------------------------------------------------- 1,100 ©... 147... 1,247 
Blast §._.__.__----1------------------------------------------ 4,724 ~----_-- 4,724 

. Direct castings..--..--.---------------------------------------  ------ 3,658 3,658 
: Ferroalloy..-.--.--------------------------------------------- S1l _-_- eee 511 

--.. Miseellaneous______.-.--.----.-------------------------------- 1220 __ LLL 122 

Total.___.___--- 22-22 - ee eeeeeeeeeeeeeeee--- 85,861 87,871 «172, 732 

1 Includes molten metal. . a | ; ; 
2 Includes only those castings made by companies producing steel ingots. . 
3 Includes scrap and pig iron processed in metallurgical blast cupolas and used in oxygen converters. 
4 Includes small quantities of scrap and pig iron consumed in crucible furnaces and vacuum melting. 

5 Includes consumption in all blast furnaces producing pig iron. . . 

6 Excludes companies that produce both steel ingots and steel castings.
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- Table 4.—Proportion of iron and steel scrap and pig iron used in furnaces in the 
United States — 

| | _ (Percent) | 

| | OC | 1966 1967 
Type of. furnace a A 

DoS . . . Scrap Pig iron Scrap Pig iron 

Open-hearth.____._------------ eee eee ee eeee eee 44S 58.5 41.6 58.4 
Basic-oxygen converter......-..-..-.-------------- 29.0 71.0 29.3 70.7 
Bessemer.____.-_._-.-.-----.--.------------------ 17.2 82.8 32.0 63.0 
Eleetrie !__..--_._-_-- eee eee 98.4 1.6 97.9 2.1 
Cupola_____.-.-..-----.------------------------- 80.6 19.4 81.4 18.6 
Air... 22. ee --------- «90 9.6 . 88.2 11.8 

1 Includes crucible furnaces and vacuum melting. 

Table 5.—Consumption of iron and steel scrap and pig iron in the United States in 
| 1967, by districts and States 

a (Thousand short tons) 

District and State Scrap Pig iron Total District and State Scrap Pigiron Total 

New England: South Atlantic: . 
~Conn__..2---------- 179 31-210 Del. and Md___.____. 3,087 5,801 8,888 
Maine and N. H-_-.-- 15 2 17 Fla... .---------- 132 3 135 
Mass___...--.-._--- 197 48 245 Ga_____- eee 455 12 467 
Ry [_.-- 2-2-2 ----_-- 110. 38 148 - N. C_ iui ee _- 203 34 237 
Vt_2 eee 26 6 32 S. C___- eee 52 13. 65 

— Va_____ eee eee 553 106 659 

Total__..-....-.-- 527 125 652 W. Va_.__.--.---.-- 1,783 2,209 4, 042 

Middle Atlantic: - Total.....-------. 6,265 8,228 14,493 
Re 720 86 ' 806 oe rn 

_N. Y___------------ 4,091 5,742 9,834 East South Central: 
Pa__...._.._.-.---- 16,809 20,913 37,722 Ala... --_.-..----. 3,247 3,765 7,012 

= '. Ky and Miss__..____._ 1,570 1,623 3,193 
Total_...._....._.. 21,620 26,741 48,362 Tenn______._____._- 378 125 503 

East North Central: a - Total._......---. 5,195 5,513 10,708 
Ik. 2 2 clea 8,395 6,208 14,603 oe Oo 

- Ind____-____.-----. 9,289 12,462 21,701 West South Central: 
Mieh_____.-_----__-. 8,081 7,377 15,408 Ark and La________- 57 1 58 

’Ohio_.__.__.-------- 14,055 13,869 27,924 Okla____2 2 eee 227 14 241 
Wis__-----.-------- 1,017 215 1,232 Tex____........-... 2,866 1,190 4,056 

 Total__._...-.---.. 40,737 40,131 80,868 - Total....--.-.---. 3,150 1,205 4,355 

West North Central: i Oo _ Rocky Mountain: a aa 
Towa__-...--.-.-.-.  — 663 71 734 Ariz., Colo., Mont., 
Kans.._______.----- 123 6 129 Nev., Utah_____.. 1,788 2,570 4,358 

Minn________._----- 448 491 - 939 ————————— 

Mo___._..--------- 1,051 31 1,082 Pacific Coast: 
Nebr.__._...._-------- 88 ______- 38 Calif. and Hawaii.... 2,993 2,245 5,238 

—_— Ore____----- ~~ ee 220) _____e 220 
Total__.._._._..... 2,323 599 2,922 Wash... ~~ 542 12 554 

a _ Total.__......---. 3,755 2,257 6,012 

U.S. total ........ 85,361 87,371 172, 732 

a 

1 Data may not add to totals shown because of individual rounding.
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| Table 6.— Consumption of iron and steel scrap and pig iron by districts and States, by type 
oO | a a _ of manufacturers in 1967 

. - (Thousand short tons) | 

ae . Steel ingots and Steel castings 2 Iron foundries and 
District and State - castings 1 miscellaneous users 

: | Scrap  Pigiron Serap  Pigiron Scrap Pig iron 

. “ . : - _ . : . a . 

' New England: | 
| Conn... . 2-22.22 22 eee eee «BM LLL 6 Le 114 82 

= Maine. --------------------------- meee ee eee e eee ne een eee =~] wen neeee 
| Mass._.--.-.-2- 22 -- eee eee eee ; NHI LLUUUUUIIIIIIgggcc22 ittitr ioc f te teh a 

| RI_..-.-----.--. 440° ~=~—Oo 66 15 
Wt iLL eee eee DIT IT 27 6 

5.) | ee 23 2.6 1 399 102 
a Middle Atlantic: - 

. ONY Jo eee eee le eee eee 287 _ Lie 73 3 404 83 
c ON. YL eee et-- = 8, 149 5,596 — 457 . 49 786 127 

Pa__....- 2-22 u eee ee 15,518 20, 722 464 35 827 156 

. | Total... -22.2.---222222-------- 18,904 26,318 700 57 2,017 ~~ 366 
SO East-North Central: a - a 

UWL oe eee 6, TAT 5, 789 472 28 _ 1,176 391 
. Indo. ea eee 8,301 12,244 191 1 747 217 

a Mieh....---2- 2-2-2. -.--------- 4, 660 6,797 147 1 3,224 579 
oo — Ohio... 2222 eee) «11,550 13,237 464 48 2,041 584 

, . Wis... .. 2.222 eee eee eee 309 5 708 210 

: Total. _..-.-.-------.----------- 31,258 38 , 067 1, 583 83 7,896 1,981 

7 West North Central: 7 oO a 
Towa... 222-2222 eee eee eee 52 1 611. 70 

_. Kans... 2.22202 eee ee eee eee 96 ___._. 52 6 
Nebr....._- 22-2 eee eee eee ) anne eee 

. | Minn...___....--...-.-----.-.---- 252 440 51 1 145 50 
Mo..-.2 0222-22-22 BAO 109 9 102 22 

| Potal.. 2-2 e---------- 1,092 440 321 11 910 148 
a South Atlantic : : ’ - 0 7 — 

ele. ee ee! 4 meee ne eee ee eee eee Md. TTT tiiocer cep 2980) 5,796) -2oto7 08 5 
Garlic 1130 ie u ~n---- 12 3 

7 A... ~ee----- woe ane 36 
| N. C...-..-- 0 ey SRB rat bet 46 

. ($C een eee eee eee 52 13 
. , Va_....--2--- ae eee wee eee wee ow eee 144 1 409 105 

Sn W. Va....-----------.------------ 1,724 2,246 36 2 23 11 

| o | Total. .-.---.-.----------------- 5,291.8, 042 237 3 738 183 

a East South Central: —_ i —_ 
Ala..... 222-222-2222 eee ------ )3=— 2, 184 3,114 136 _____. 977 651 
Ky. ...-.--- 2-2 eee. =, 282 1,588 _...--- 2) LLLle. 275 35 
Miss__..-.------------------------} 80 -nrerc rrr cere eee e tenn eee eens 

| * Tenn... - 2-2-2222 wee ef -------- 28 2 333 123 

= Total.........--.-.--.------..-. 8,446 4,702 164 2 1,585 809 

West South Central: a i i 
. Ark... ee ~~ mn ee -------.] 49 ~~ mew mw eee —eewr etn en 

ae La...-.----------- eee eee eee ese f 1 8 _____.L. 
Okla... ee 157) ____---- 220 Leek 48 14 

Oo Tex... 222-2 e-e-- = 2, 217 1,110 69 _____L 580 80 

otal... 22222222---------.---. 2,874 1,110 140 1 636 94 
Rocky Mountain: 

Ariz., Colo., Moiit:; Nev., Utah...... 1,539 2, 562 89 1 159 q 

| Pacific Coast: _ 7 — 
Calif. and Hawaii_..__............. 2,588 2,170 120 3 340 72 
Oreg_..-.._.--- 2-2 ee 1620 __- Le 50 _____- ae 
Wash._.__._____-._____.___________. 478 10 39 2 25 1 

Total_._.___.......___-.._._.... $8,178 2,180 209 5 372 73 

U.S. total... -...-----.--.-------. 67,180 83,444 3,469 164 14,712 3.763 
a NS 

1 Includes only those castings made by companies producing steel ingots. 
2 Excludes companies that produce both steel ingots and steel castings.
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Table 7.—Consumption of iron and steel Table 8.—Consumption of iron and steel 

| scrap and pigironinopen-hearthfurnaces —_ scrap. and pig iron in electric 1_ steel 

_ in 1967, by districts and States . furnaces in the United States in 1967, by 
oo yO | - districts and States 

(Thousand short tons) _ 
en (Thousand short tons) 

District and State Scrap Pigiron Total on” 

$$ _. District and State Scrap Pig Total 

New England and Middle | oo, iron 

Any ad R.I . 1,837 1,556 2,893 - Yand R.I..---- 1,8 » OF 2, New England: | Pa.) 87695 14,675 23;3871 "Comm eee (iti 
, TTT . He ee 26 27 

Total.......--..-- 10,082 16,231 26,264 Mass. and N. H _ e F* 
—— SS . T t 1 eke 18 8 126 ‘ 

Fast North Central: 2587 3.517 6.104 one _ Ss FO 
we ee el eee eee eee , , ’ Middle Atlantie: 

Ind._..--....------ 5,795 6,617 12,412 ON pe gt 
Mich. and Wis._.--_ 1,022 927 1,949 oN. Y____.. ee eee 305 7 312 
Ohio. =_--__---.---- 5,239 7,041 12,280 Pa..._._..._._--_---.-. 38,588 36 3,623 

| Total.__....------ 14,643 18,102 32,745 Total................. 4,263 50 4,312 
West North Central: oe —_— 

5 Minn. and Mo. ----- 290 449 : 739 Bast North Cental: 
outh Atlantic: . TH ___-.__-----.-.---... 3,303 8 3,321 

Del., Md., W. Va_.--- 3,396 5,792 9,188 Ind__._...__._....__..... . 167 18 172 
East and West South Mich.______._.___._.___- 455 4 459 

entral: Ohio____...-.---_----.. 2,656 45 2,70 
Ala., Ky., Tex..----- 2,508 3,348 5,851 Ghio.------------------ 2,888 48 2,208 

Rocky Mouatain and — . i ee 
Pacific Coast: _ ' - Potal.... ee 8 

Calif., Colo., Utah... 2,178 2,465 4,643 ots 3 -_ 8,877 _ 818.988 
See West North C 1: 

U.S. total 1....-.-- 88,043 46,386 79,429 foyer 56. 56 
ee Kars. and Nebr. _--_.---- 109 --- 109 

1 Data may not add to totals shown because of Mo 777222 ose 1 «gag 
individual rounding. | Geeereneene 

es | Total__....--.-------- 1,129 1. 1,130 

South Atlantic: _ . 7 
. _ Del. and Md____-------- 112 1 113 

oo So Fla., Ga., N. C____------ 645 1 646 
, | Ce Va., and W. Va....-.---- 361 1 362 — 

ee Te Total........--------- 1,118 3 1,121 

_ East South Central: 
. a . Ala. __..---i--.-------- 406 1 407 

Kyu. i --- eee 545 _L. 545 
Miss. and Tenn____-.-_-- 95 __. 95 

| | . |  Total..-.--.---.----- 1,046 1 1,047 

. West South Central: . 
Ark., La., Okla__....-.-. 227 2 229 
Tex...__.....---.-.-.-. 1,266 206 1,472 

Total__...........-.-. 1,493 208 1,701 
: _ Rocky Mountain: 

| . Ariz., Colo., Nev., Utah... 244 #1 245 

- Pacifie Coast: 
Calif. and Hawaii__-.....- 996 114 1,007 
Oreg_....-..-...------.- 212 _.. 212 

| Wash......------------ 514 11 525 | 

| 3 Total..............--. 1,722 22 1,744 

os U.S. total 2 oe -- 18,010 378 18,388 

; . 1 Includes small quantities of scrap and pig iron 
consumed in crucible furnaces and vacuum melting. 

2 Data may not add to totals shown due to indi- 
vidual rounding.
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Table 9.—Consumption of iron and steel Table 10.—Consumption of iron and steel 
Scrap and pig iron in cupola furnaces in scrap and pig iron in air furnaces in the 
the United States in 1967, by districts and United States in 1967, by districts and - 
States. | States ' : 

(Thousand short tons) . : (Thousand short tons) 
. seneenetnttersamat ee _—__— 9 lr Ps sr SPs . - . ‘ . . 

District and State ~Serap Pig iron Total District and State Serap Pig Total 
——— iron a 

New England: . — ” 
Conn... 58 18 76 + New England: 
Me. and N. H_____-._ T .--- 7 Conn., Mass., N. H., R.I__ 46 12 58 
Magss.__.__._________ 172 45 217 —————— 

| |. RIL eee. 56 13 69 Middle Atlantic: 
Vt. oo ee 26 6 32 N. J. and N. Y__________. 25 4 29 

—— Pa_.......------..-.-... 218 87 285 
Total... _._ 2 _- 319 82 401 ee 

SSS SS Total_.__.._._.___._.___._. 243 4} 284 
Middle Atlantie: = 

DS a 324 78 402 East North Central: | ON. YLvulllllll 1 = 683s 807 Nee eeeeeeeee-. = 1085 sa 
Pai. eee 578 180 758 Ind. and Mich____________ 210 13 223 

OO Ohio___.___- 2222 eee. 277) 83. 308 
Total__..-......... 1,585 382 1,967 Wis__._-___-.____._______ 81 23 104 - 

East North Central: a Total..._.............. 671 82 753 
Tl... 2 ee e-__-_- «61,188 172 =1,310 West North Central: 
Ind__._.__--____ ee 730 206 «936 Iowa, Minn., Mo___.._... -- 20 3 23 

- Mich_.__.2- 2 eee.) = 8,657 499 4,156 South Atlantic, East and West . 
Ohio__._...__..._... 2,066 284 2,350 South Central, Pacific . Se 
Wis_.._____._.-_-_-- 599 180 779 : Coast: 

OO Calif., Tex., W. Va_.._-. 119 7 126 | Total__......-.---- 8,190 1,341 9,531 : ET 
; a —————— SSS SSS U.S. totall......... 1,099 145 1,244 

West North Central: _ . 
Towa_._.-_-------_-- 427 67 494 a 

'  Kans___.-.-2-_ -__e 27 6 33 1 Data may not add to totals shown because of 
Minn_____.-__-_-_-_-- 144 50 194 = individual rounding. 
Mo.._.___.___.-.__-_- 82 22 104 
Nebr_._._...-------- 25 ___-- 25 

_ Total...-.-..-.-.-.__ 705 145850. Table 11.—Consumption of iron and steel 
South Atlantic: scrap in blast furnaces in the United 

Fla. and Ga____..__.- 47 15 62 States in 1967, by districts and States Md._...-.....----... 188 7 140 
N. C________-__----- 98 33 131 (Thousand short tons) 

$C eee eee 48 13 61 
Va___._________.__._. 380 105 485 Te " 
W. Va.__-_---_- ee 11 7 18 District and State Serap 

Total_......._____- 717 180 897 - 
—————[ === Oo Middle Atlantie: 

East South Centrai: N. Y_._____--- eee 326 
Ala__.-..--.-------- 884 657 1,541 Pa___.-.- 22-2 wee tee ee ----. «1,420 
Ky_o.--- 2-2 ee 162 35 197 —— 
Tenn_.________-___-- 346° 124 470 Total__..-. 22.) 1,748 

Total.........-.-.-. 1,892 816 2,208 ast and West North Central: con 
—— TH eee. 50 

West South Central Ind., Mich., Minn_____._______.__- 523 La. and Okla________- 53 12 65 Ohio... -.--..--2-- 2-2 eee.) =1,289 
Tex__-________-___-- 440° 89 529 — 

a Total__.--_.-- eel) 2,820 Total........--..-. 493 101 594 oe 
Rocky Mountain: South Atlantic, East and West South 

Colo., Mont., Utah_ _- 98 39 137 Central: 
; ——— Ala. and Tex____._._______._...._.. 296 

Pacific Coast: Ky., Md., W. Va___.___.____._.__.- 232 Calif........-...-.-. 351 7 422 Ae 
- Oreg. and Wash. ___- 28 1 29 Total.___._..................... 528 

Total....-..______- 379 72 451 Rocky Mountain: — 
———————  o——s= Colo. and Utah___________________. 130 

U.S. total ___..._-_ 13,877 8,162 17,039 oer ae en 
ne USS. total... 22 i-. «64,724 

1 Data may not add to totals shown because of SO 
individual] rounding.
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Tabel 12.—Consumption of iron and steel scrap, in 1967 by type of 
manufacturers and grades 

| (Thousand short tons) . 

noe
 

Steel ingots Iron foundries 

- Grades of scrap and castings Steel castings and miscel- 
. laneous users 

i 

Steel scrap, excluding rerolling rails: 
Carbon_...._-------------------------" "20 --- ooo 58,200 2,916 5,462 

Alloy, excluding stainless-_-__-.---------------------- 2,683 151 171 

Stainless. ___-_.----------------------------------- 197 34 32 

Cast iron, including borings. ----------------------------- 5,500 368 9,047 
a 

Total. .._.--.--------- ene eee nnn eee ------- 87, 180 3,469 14,712 

nn
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Table 13.—Consumption of iron and steel scrap, by grades, by district and States, in 1967 
(Thousand short tons) 

ee . : 

Carbon steel: Alloy steel “ ' Cast iron Los District and State c (excludes re- (excludes Stainless steel (includes 
rolling rails) stainless) borings) : 

New England: — . a Oo Conn___. 22, 78 8. . 82. 61 Maine._______-2 eee 6 ~ oe eee eee ~oe eee ee 9 Mass____..__--s- 2, 62 ween nee eee 2 133 R. I_ 2. ee 46 3 ~------- .61 Vt__-- ees q pene ee eee eee ene 20 

Total____-_- ee. 199 11 34 284 

Middle Atlantic: | i 7 7 N. J eo. 409 12 - 4 295 N. Ye 3,184 79 83 746 Pa___-__-- eee. 12,671 1,477 399 2,262 
eee 

Total___.2_-_ ee 16,264 1,568 486 3,303 

East North Central: - a - Ti. eee. 6,784 181 40 ‘1,390 Ind... ee 8,176 118 30 915 Mich.___.___-.__________.. 5,181 34 94 2,722 Qhio_________- 2-8 11,081 729 99 2,146 Wisec_._.____--.- dw! 557 5 4 451 

Total... 31,779 1,067 267 7,624 

West North Central: - i - — Iowa___..2 2. 443 wenn eee eee wonneeee 220 Kans_____._2 98 wee nee eee ween 25 Minn.._._.2_-- 2 294 5 ween nee 149 Mo-_-_-__-_2 ee 867 9 2 173 Nebr.___-_..-- ee. 15 ween Leute ween ee 23 

Total. _.._-2_-_ 2. 1,717 14 2 590 

South Atlantie: 7 oO - Del... ee. 2,794 20 57 216 Fla__-_2.- 126 woe e eee ee wee eee 6 Ga___ ee 424 eee nee wenn 32 N. C__o__ ee 112 went eee ee woe eee 91 S. Cl. oe 6 5 ween eee 41 Va___.- ee. 321 2 ween unee 230 W. Va_._- 2. 1,749 5 pees 29 

Total__________ 2 28. §, 532 32 57 645 

East South Central: i a — Ala 222 ee. 2,451 82 ooo eee eee 714 Ky__.-- ee 1,230 104 4 169 Miss_..__..----.---___-___ 63 -onee eee wane eee woe ee eee ee Tenn____-___- ee. 149 ae eee eee wan ee 229 nanan a 
Total_._-.-_. 2 3,893 186 4 1,112 

West South Central: _—_ _ - 7 Ark. and La___________.__ oe. 49 woe eee neuen eee 8 Okla..__.---_-2 ee. 196 pee ne ee eee eee eee 81 Tex_..-_- ee. 2,288 42 2 534 meee 
Total... 22-2. 2,533 42 2 573 Rocky Mountain: 

Ariz., Colo., Mont., Nev., Utah__________ 1,506 52 wae eee ee 229 

Pacific Coast: __ _ a Calif. and Hawaii_____.___.__.___._____ 2,505) 16} 10 474 Oreg..____--_--- 2. 205 f J 2 Wash______-_ ee 445 17 1 79 
a Total... 8. 3,155 33 11 555 

U.S. total... 2-222--- ee -------. «66, B77 3,005 863 14,915 
sa ss
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Table 14.—Home scrap produced in 1967, by source and type of manufacturers 

(Thousand short tons) 

. Source of scrap - 

- Other, Total 
Recirculating 1 Obsolete 2 including 

- - slag 
er 

Manufacturers of steel ingots and castings. - - 38,577 3 , 374 2,361 44,312 
Manufacturers of steel castings......------- | 1,442 9 17 1,468 
Iron foundries and miscellaneous users._---- 6,283 113 136 6, 532 

Total____..._--------------------- 46,302 3,496 2,514 52,312 

i 

1 Includes home, plant, or recycled iron and steel scrap. 
2 Includes molds, stools, machinery, and buildings; excludes rerolling rails. GS 

Table 15.—Consumers receipts and total consumption of iron and steel scrap in 1967, 
| by grades : 

| (Thousand short tons) 

Receipts Total 
Grades of scrap (excludes rerolling rails)_ ———————__—____________-__-—— consumption 

From dealers From others Total 

Carbon steel: 
Low-phosphorus plate and punchings- - - 2,506 823 3,329 4,051 
Cut structural and plate._....-_.------ 1,074 23 1,097 1,222 
Steel car wheels. ..-_----------------- 165 6 171 179 
No. 1 heavy melting._--...--.-------- 4,729 2,438 7,167 28,049 
No. 1 and electric furnace bundles_--_--- 4,685 1,819 6,504 7,213 

~ No. 2 and all other bundles.__..._.--_-- 4,153 541 - 4,694 5,354 
Turnings and borings. .--------------- 2,360 | 198 2,558 2,913 
Slag serap (iron content)___---.-.----- 282 626 908 2,939 
All other carbon steel_-___...-..------ 3,596 1,239 4,835. (14,659 

Alloy steel, excludes stainless. .....-------- 381 173 554 3, 004 
Stainless steel. ._._..-...------------+----- 307 53 360 363 
Cast iron: a | 

Borings._.._------------------------ 697 357 1,054 - 4,595 
All other cast iron scrap___.--.-~------ 3,812 941 4,753 13,320. 

Total........--------------------- 28,747 =——«<, 2BT@=—— 837, 984 85,361 
ee 

|
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Table 16.—Consumers stocks of iron and steel scrap and pig iron Dec. 31, 1967, in the _ 
| United States, by districts and States 

. (Thousand short tons) 
ee LC LL OTC LEC TTY " = " " ° 

District and State Serap Pig District and State Scrap Pig a iron iron 

New England: South Atlantic—Continued 
Conn_.___..-_------------- 14 3 N. C______ ee 9 1 

| Maine and N. H_...-------- 1 __.-- S. CL eee 1 1 
Mass._....-~------~-------- 11 6 Va____-._-_--.--__-_-i--_--- ~——é«G ‘U1 
R. I..-------------------- | 16 5. | W, Vali. eee 168 73 
Vt_____.-------- eee eee 2 wn —_— 

rn Total... ee 523 101 
Total__....-.------------ 44 14 meee 

eS East South Central: 
Middle Atlantic: 84 4 gla. - - ---------~---------- 299 446 

; ee we ee eee we ew ww eee . : ee - . : 

No YOUIITTTTITITITIIIITID 45244 Miss swiviTwzricrtr $ se $87 
Pa_...-..--.-------------- 1,580 502 Tenn_._._..--------------- 13 7 

| | Total._....-.-.---------- 2,116 960 | Vota... -------2-------- 458 490 

East North Central: West South Central: a _—_ 
Ill_._-...----------------- 1,026 263 — Ark., La., Okla__._._-_----_- 36 3 
Ind__._._----------------- 864. 76 Tex______-_-_...---------- 218 46 
Mich.__.-.---------------- bon 13 ee 
Ohio. __...-.--.--~-------- 4 Total.....-__..2.2-.----- 254 49 
Wis...-------------------- 53 28 Rocky Mountain: 

To riz., Colo., Mont., Nev., 
Total_...-.--------------__ 3,815 1,073 Utah____.._- 2 2 eee 358 88 

West North Central: Pacific Coast: _ CO 
- ‘Jowa..-.-.---------------- 58 6 Calif. and Hawaii_.._______- 355 27 
Kans__...----~------------ 5 1 Ore. _-----.--------------- 34 __--- 

| Mimn___.-.-.-------------- 73 15 Wash____._.---_------_.-- 123 12 
Mo.._.._._._----ne-a-ee----- 73 5 ee 

Nebr.....------------------ 2 ----- Total...-...-.-.-,--.--. 512 39 

Total__...--.------------ 24227 U.S. total......--2..---. 7,798 2,842 _ 

South Atlantic: . 
Del. and Md_....---------- 268 14 | 

Fla.._.._...-------------- ) 
| 

Ga_.-.----~---------------- 35 1 | 

1 Data may not add to totals shown due to individual rounding,
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Table 17.—Consumer stocks of iron and steel scrap, by grades, by districts and States, 
~< .Dec. 31, 1967 © 

(Thousand short tons) 

Carbon steel Alloy steel Stainless _ Cast iron 
District and State (excludes re- (excludes steel - (includes 

a . - rolling rails) —— stainless) ~ borings) 

New England: _ | 
Conn... 2-2-2 eee eee 5 () (4) 6 
Mass. _.--.-.-- 2 ee 8B Leelee woe eee ee “3 
N. H. 2-- eee , (2) a © eee eee ee ------ee geen ee eee | R.I____.-.-...--...---.-----------.--.. 12 Qo lll "3 
Vt_.----- 2a 1 wee wee ee wee eee eee / ol 

Total... 22-222 eee 21 o------- wee eee ee - 18 

Middle Atlantic: i - a | N. J.--------- eee ee eee 41 4.00 -*eeeos- 42 
N. Y_._.---------- eee 346 Q) 71 
Pali ee eee 1,117 168 40 256 

Total. 2-2-2. 2 eee ene — 1,504— 182 40 369 

East North Central: | . 7 . — 7 — 
Ti. 890 19) 15 112 Ind..___..........-..----------_.--_-... 697 9/ 148 Mich. _..-..--.------.-----------------, i297 4 7 125 | 
Ohio. _.._. 222-2122 -eeee _ (44 33 15 149 
Wis... 0. eee 36 meee neee wenn neee 17 

Total. .__.------ 2+ eee eee. = 2, 664 65 37 551 

West North Central: | —_ oO 7 | 
Towa.._._._----------eeeeneee AT w------- -------- 11 . 
Kans. and Nebr_.___._-___-_._______- a ee 6 wenn nee wane eee 1 
Minn... 58 wena eee wane nee 15 

— Mo... _. 1... .----_-__-----... eee 55 leet eee 18 
Total___ 2.222222 penne eee eee eee W660 ee ween 45 

South Atlantic: _ | 7 - 
Del__.- eee (4) (4) -------- (4) 
Fla... 222-2 e we 13 wenuueee won nee a aee eee 
Ga... eee , 33 eon e een eae eee ene 2 
Md.____ ee 177 () @) 62 
N. C_ii eee Q) | wane neee wean aee (4) | 
S. Coe ee eee eee eee lee woe eneee (4) 
Va... eee 21 ~ eee ee aoe eee 8 
W. Va_.. wee 162 () waneteee 5 

| “ Potal.-..-.---: eee 406 st 77 
East South Central: fie - _ 

Mla ~~ ~----2-- 2-2-2222 eee eee ee eee e eee 233 “aye sna 66 
Yn ------ eee ee , Q 1 

Tenn... ee q wane ueee ween eee 7 

Total__..-._..-.---.-+-----2---2------ 8560 eee wee 79 

West South Central: - _ 
Ark. wo 4 ~eeeeeee ~a-u---e ~ eee ene 
La....----2. ee eee wa------ wnanene- 1 
Okla... 2202 (1) awa nenee wane nee (4) 
Texs..------- eee _ 197 4 waenenee 17 

Total. ___._._.- 2. __- 2 201 4 oon 18 
Rocky Mountain: 

Ariz., Colo., Mont., Nev., Utah.._.__.____. 242 Q) won eee 111 

Pacific Coast: 
Calif. and Hawaii__..._._.___.__..______. 271 3 (4). 80 
Oreg.._.----.2- 2 eee 31 woe eee () 1 
Wash. ____-. 2 eee 99 1 wean ee ee 23 

Total_. 2-2 ee 401 4 we-ueeee 104 

Other States.__......_....----------_----- 51 37 31 9 
U.S. total 2.0202 6,010 294 108 1,383 
nna 

1 Combined with other States to avoid disclosing individual company confidential data. 
2 Data may not add to totals due to individual rounding.
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Table 18.—Consumer stocks, production, receipts, consumption, and shipments of iron and 
| steel scrap in 1967, by grades : 

-(Thousand short tons) 

oo . oo Receipts 
Grades of scrap (excludes — Stocks » Home from Total Stocks 

rerolling rails) Jan. 1": scrap dealers consump- Shipments Dec. 31 
7 produced and all tion oo, oo, 

others 7 . 

Steel scrap: ne 
Carbon___._-__.___-.-_-_--------_-- 6,274. 38 , 859 31,263 66, 578 3,808 6,010 
Alloy, excludes stainless__________- 316 2,531 555 3,005 103 - 294 
Stainless. ._.._--------- le 116 531 359 863. 37 ~ 106 

Cast iron, including borings._...___.._._._. 1,482 10,391 5,807 14,915 1,382 1,383 

 Total......-2.-------------.-. 8,188 52,812 37,984 = 85, 361 5,330 7,793 

- ¥ Revised. . . | 

- Table 19.—Stocks of iron and steel scrap : 
7 and pig iron at major consuming indus- ns 

tries plants, Dec. 31 | . 

(Thousand short tons) : 7 ; 

| Manu-> Iron | 
facturers Manu- found- 
of steel factur- ries 

, Year ingots .ersof and Total . ' a 
and steel miscel- . 

castings cast-  lane- ee 
ings ous —— Bos 

users 

Scrap stocks: - . 
1966'__... 6,822 389 982 8,193 rE 
1967.__... 6,538 342 913 7,793 

Pig iron stocks: . 
1966'_.._. 2,481 25 456 2,962 J 
1967___._. 2,483 25 384 2,842. “, a 

t Revised. _ | ; 

Table 20.—Average monthly price and composite price for No. 1 heavy melting scrap in 1967 

(Per long ton) 

Month Chicago ‘Pittsburgh Philadelphia Composite 
BS price 1 

January_________----------_-.----------- $28.50 $27.50 $27.50 $27.83 — 
February______.__.-.-.------------------ 28.00 26.50 28.50 27.66 — 
Mareh_______.-___..-------------------- 29.50 26.50 28.25 28.00 
April. _.....------.---------------------- 27.50 26.50 - 27.50 27.17 
May_-_.__..--__--._-.--.---_------------ 26.70 | 25.30 27.50 26.50 
June__.- ee ee 27.50 25.50 26.50 — 26.50 
July... ee eee 27.75 25.75 27.00 26.84 
August.__._._.----_----------.----------- 29.00 26.50 27.50 27.65 
September_____.._...._..---_._---------- 29.75 26.50 27.50 27.92 
October___._._-.....-.-.--_-_-.--------- 27.90 25.70 27.70 ‘27.10 
November_____._._-.-.--2--------------- 29.50 27.25 28.50 28.41 
December. _.._-._.-__------_-_----------- 30.00 30.00 29.50 29.84 

Average: 
1967____._....____-_--_-_------ 28.47 26.63 27.79 - 27.62 
1966_________--____-__-_-._--- 32.15 30.48 29.98 30.87 

1 Composite price, Chicago, Pittsburgh, Philadelphia. , 

Source: Iron Age, Jan. 4, 1968.
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Table 21.—Stocks, production, receipts, consumption, and shipments of pig iron - 

_ (Thousand short tons) | 

eee 

Year Stocks Produc- Receipts Consump- Shipments Stocks 
Jan. 1 tion tion Dee. 31 
A 

1966_.__-_2--- ee eee ---_-_ = 2,380 91,724 8,493 91,770 t 7,809 2,968 1967___ 2 eee eee. 2, 968 86,804 7, 541 87,371 7,100 2,842 
A 

r Revised. : 

Table 22.—U.S. exports of iron and steel scrap, by countries 

(Short tons) 

Iron and steel scrap including Rerolling material 
Destination tinplate and terneplate scrap 

1966 1967 1966 1967 
eee 

Argentina__.-._.._ 2222-1 ee eee. 22,214 22,317 _______.-2 LLL Australia___.__-2 ee. 178 3,045 _.-L-oe_l ee LLL Belgium-Luxembourg______.-_._-_-_--.._____. 886 2,822 ___Leeeeee LLLLLe Brazil_....222-- eee 193 858 _____---e LLL LLL 
Canada________.-___-_-___________ 739,442 | §42,378 2,989 1,132 
Colombia__._________--_._-.- 12 ee 11,263 6,145 Looe eee LLL 
Denmark_._.___ eee 6,775) ~Looe lee Le 
France_.___._.--_-_.--.--- eee 8,712 18,851) _--- eee LLL 
Germany, West_._.._-___._.____-___-____--_-- 14,709 1,477) -_- lee e eee Le 
Hong Kong.______.___- ee 368 409 __L._-LeLee LL LLL 
Italy... eee 321,781 217,139 ____-.---e LLL 
Japan_____ 22 e eee ee---_ = 3, 079, 256 5,300,261 22,359 19,211 
Korea, South. ____.__._________. 2 eee 279,410 306,757 13 , 938 91,928 
Mexico__..._.- eee 779 , 602 747,280 3,476 8,783 
Nansei and Nanpo Islands___.._.__...._______- 4,522 LLL 3,417) __-______- 
Netherlands. ___.-..____.______...._.___-.__- 761 962 __-__L--eee LLL 
Pakistan. ____-2-- 2 eee 20,208 24 -Leleee LLe 
Peru. ._--_- 2 eee 23,727 — 20 eee LLL 

. Philippines_.___-_-_2 2 ee 80 11,819 ___.-- eee Lee 
Spain___. 2 eee 84,759 85,472 __.. eee Le 
Sweden. _____.2-- eee 45,834 27,943 _ 2 eee LLL LLL. . 
Taiwan__________-_.______-__ ee 128,970 83,076 61,080 15,651 
Thailand___.____________. o_o. 157 12,022 _..Le ele 
Turkey___.-.--- eee 35,413 28,977 _.------ 2.) ~LL_ee eee 
United Arab Republic___._____________________ 41,651 63,986 --_-_.---.-. LLL L LeeLee 
United Kingdom_-_________.__________. - 647° | 1,870 -__-. 2-2 LLL 
Venezuela__________.____-_ eee 26,409. . 17,608 _________- 25, 748 
Viet-Nam, South______._____.___.- ee 576 197 eee eee ee 
Yugoslavia_..-...----.-----2 eee ee-eeeee-- 0 s100, 749) eee 
Other. _._---__- ee 1,189 a 

Total: 
Short tons..........--...-.....-... 5,773,666 7,504,177 107,259 162,453 
Value (thousands)__.___.__..___--_- $172,418 $245, 303 $5,043 $5,933 
eee
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Table 23.—U.S. exports and imports for consumption of iron and steel scrap by classes 

. a 1966 oo, ae 1967 oo 

Class oe Value Value | 
Short tons (thousands) Short tons (thousands) 

Exports: , . oe 

Nos. 1 and 2 heavy melting steel scrap._-.-- 3,172,004 . $95,852 3,912,908 $122,429 © 

Nos. land 2 baled steel scrap_..--.-------- 1,441,164 33,329 1,900,584 45, 808 

Borings, shovelings, and turnings. -_---_------ 377 , 223 7,989 462,152 9,009 

Iron serap_._-.-----.-------------------- 260, 490 7,716 446,801 12,777 

Rerolling material__...._.--.-------------- 107,259 5,043 162 , 453 5,933 

Other steel scrap (terneplated and tinplated). 522,785 _ 27,532 781, 732 55,280 

Total. .__--------------------------=-- 5, 880,925 «177,461 7,666,630 251, 236 

Imports: | | . NN 
Tron and steel scrap___...---.------------- 390,205 1,672 215,635 8,181 

Tinplate scrap__.-...-----------++------- 16,450 | 535 13,527 381 

Total. ._...-.------------------------- 406,655 8,207 229,162 8,562 

| Table 24.—U.S. imports for consumption of — a 
, iron an steel scrap, by countries an 

(Short tons) | 

oO Country 1966 1967 Oo 

| Australia___....----------- 210 112 : | 
Belgium-Luxembourg.. - - - --- 1,965 —..---- / oS 

a Bermuda. ..__-.--..---.+--+- 1,064 __._--- 
Canada___.___-_--.----.--- 395,439 215,276 me 

| French West Indies- -~-~----- 224 __-.--- = 
Germany, West.....---.---- 498 4. 
India__.__._._.-.---------- 174 499 
Mexico.__.__-..._--------- 17 382 
Netherlands._._-_.__-------- 6, 656 166 
New Zealand__._-.-.--.---- 21 16 
Rumania.___.-.--_-.------ ------- 11,010 
United Kingdom...___------ 342 1,557 
Other. ___._-..-.-.-.------ 45 140 

. Total: . 
Short tons.....-. 406,655 229,162 
Value 

(thousands).... $8,207 $8 , 562 

rr



Iron Oxide Pigment 

| By F. E. Brantley ' | 

Markets for iron oxides used as pigments and imports were called on to relieve the generally followed the normal growth pat- shortages. The situation moderated only tern of recent years. Ferritegrade iron-oxide slightly in 1967, and imports remained up. demand continued its strong upward trend. Mine production and crude pigments The requirements of the fast-growing fer- sold decreased approximately one-third rite and electronic industries in 1966 and from the corresponding 1966 figures, and 
1967 exceeded the capacities of domestic was similar to a like decrease which oc- ' producers to supply certain desired grades, curred in 1961. 

| Table 1.—Salient iron oxide pigments statistics in the United States OT 

| | 1963 1964 1965 1966 ' 1967 

Mine production___.____________short tons_. 56 , 700 59,300 57,000 63 , 200 39 , 900 Crude pigments sold or used____ ~-----d0,__. 55,900 59,700 56,200 63 , 900 41,800 Value_______._..__.__.____thousands_. $500 $446 $419 $476 $326 Finished pigments sold__________short tons. 118,800 119 ;500 127,500 130, 700 127,300 Value__-.-_-_.._..._....._thousands.- $21,185 $22,991 $23 549 $24,841 $26,720 Exports______-__......__.____.short tons... 4,200 5,100 4,700 4,800 3,100 Value____._._.__.._.______thousands.. $1,306 $1,817 $1,380 $1,307 | $1,312 Imports for consumption__._____short tons... 13, 700 16,300 17, 800 24,600 23,400 Value__________..___._.___thousands__ $1,469 $1,817 $2,165 $3,163 $3,203 

| DOMESTIC PRODUCTION / 

Crude iron oxide pigment material was added new units to obtain increases in pro- mined by six companies in six States, and duction capacity. oS 
sold by seven companies in seven States. The St. Joseph Lead Co. prepared to 
A substantial drop occurred in crude mine market a high-purity iron oxide powder 
output and sales which may have been the late in the year. The powder was to be result of several contributing factors. These produced and processed by the Meramec 
ndluded , a Gecreased demand bil and Mining Co., at its Sullivan, Mo. plant, and 
industrial areas such as automobile an sold for ferrite manufacture. . appliance manufacture, and construction . ae . . . Consolidated Quebec Smelting and materials, and an overall inventory adjust- Refini of Canada planned ‘to build 
ment. Thirteen companies with 18 plants ening of \anada planne ‘fo build a 
in nine States sold finished iron oxide pig- ferrite plant near Ogdensburg, N.Y. Iron 
ments. Several finished iron oxide pigments oxide would be provided from its sub- producers improved processing facilities or sidiary in Ontario, Ferrox Iron Ltd. | 

CONSUMPTION AND USES | 

Although the quantity of material in- was due to price increases that went into 
volved was down 3,000 tons, overall value effect near the end of 1966 and early in 
of sales by U.S. processors of finished iron 1967. Prices were increased on some im- 
oxide pigments exceeded last year’s record, Troe eas a ineral 
reaching a total of $26.7 million. This Stag mmodity specialist. Division of Min 

| 637
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ported pigments, but not to the extent.of various types of magnetic tapes. 

domestic price increases. Some of the in- _—— Data are not collected by the Bureau of 

creasing uses for high-purity iron oxides Mines on specific uses of iron oxide. pig- 

included ferrite applications in color ments, and the figures given in table 2 do 

television sets, small motors and alternators not necessarily reflect all sales of iron 

for automobiles, permanent magnets for oxide pigment material for uses except as 

closure. devices, cordless appliances, and pigments. 

Table 2.—Finished iron oxide pigments sold by processors in the United States, by kinds 
nn 

| _ So | | 1966 1967 
| | Pigment : a 

. Se ‘Short Value. Short Value 

oo _, tons _ (thousands) tons (thousands) 

Natural: a | | | / , a | . 
Brown: ee . . 

_ Tron oxide (metallic)!__.._______.------.------: 15,488 $2 , 567 12,881 $2 ,226 
Umbers: 

Burnt_._.___-__-_------------------------ 3, 483 ~ 708 3 , 802 789 
| Raw___.._____-- 22-22 2eeeeeeeee eee ee ee- 665 135 667 135 

Red: . 
Iron oxide___.__.....__---_----=------+------- 34,493 1,925 234,752 22,060 
Sienna, burnt__._._____---------------------- 1,178 373 © 1,164 387 
Pyrite cinder_.__...-..----------------------- 2,959 155 (2) (2) 

Yellow: . : 
Ocher 3_____.__-_---------------------------- 4,881 277 4,654 262 
Sienna, raw..___..-__-_---------------------- | 655 193 600 174 

‘Total natural...__.----.------------------- 68,752. «6,888 58 , 520 6,033 

Manufactured: — . | 7 re 
‘Black: Magnetic.___________-.._-.----------------- 3,154 991 3,781 1,654 
Brown: Iron oxide ___-.-------------------------- 4,842 . 2,444 4,792 2,466 

. Red: . , . 
~ °-Pure red iron oxides: - . 

oe Calcined copperas____..--.--------------- 21,776 6,113 19 , 486 5,635 

oe Other chemical processes... ___..__--------- 6,588 1,974 412,109 43,463 
_°, Other manufactured red iron oxides--_---------- 2,088 325 (4) (4) 

Venetian red__-.____.-._.--------------------- 652 99 670 105 
Yellow: Iron oxide_____-_.-_.--------------------- 19 ,258 - §,358 23,177 6 , 664 

Total manufactured___.___..----.------.------- 58,858 17,804 = 64,015 = 19, 987 
Unspecified including mixtures of natural and manufactured 

red iron oxides_-_--_-------------------------------- . 8,548 1,204 4,803 — 700 

| Grand total__._...----------------------------- 180,658 24,841 127,388 26,720 

1 Includes some black magnetite and vandyke brown. | 
2 Pyrite cinder included with red 1ron oxide for 1967. 
% Includes some yellow iron oxide. 
4 Other manufactured red iron oxides included with other chemical processes for 1967. 

a PRICES 

Price increases of some domestic types general umbers and siennas were not 

of iron oxide pigments were announced changed. The price ranges shown in table 

late in 1966 and extended into 1967. Ad- 3 reflect variations which may be due to 

vances ranged from 0.5 to 1 cent per pound differences in quantity, quality, locality, or 

for natural and manufactured grades. In individual suppliers’ views.
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Table 3.—Prices quoted on finished iron oxide pigments, per pound, in bags, unless 
otherwise noted, as of December 31, 1967 

Pigment Low High Pigment Low High 

Black: Red: 
Pure_____.____-__--------- $0.1475 $0.1850 Domestic primers...-__.__. $0.0575 $0.0575 
Synthetic_____-__-_._______ .1275 .1300 Persian Gulf }_____________ .0925 . 1000 

Brown: Pure synthetic___________- 1425 . 1625. 
Pure, synthetie_____________ . 1550 .1875 Spanish, docks, New York!_ _.0550 . 0625. 
Metallic___..___-...--_____- .0625 0775 Sienna, burnt______.______ .1100 . 2200 
Umber, American, burnt !_ __ 0775 .1150 Yellow: 
Umber, American, raw !_____ .0925 .1100 Ocher, domestic_____.____- .0360 . 0425. 
Vandyke: American !________ 1075 .1200 Ocher, French type________ 0675 .OT25 
Sienna, American, burnt ?!____ . 1600 .2150 Pure, light lemon_________- . 1325 . 1525. 

Other shades!______.____..  .1250 .1375 

1 Barrels | a 
Source: Oil, Paint and Drug Reporter, American Paint Journal, and pigment processors. 

| FOREIGN TRADE —_ 

Tariff reductions on iron oxide pigments dental Proclamation 3822, signed Decem- 
under the Kennedy Round trade agree- ber 16, 1967. These were to be effective 
ments of 1967 were authorized by Presi- January 1, 1968 as follows: 

TSUS No. Pigments containing Rate of duty 

iron 1967 1968 

Iron oxides and 
iron hydroxides: 

| 473.30 Synthetic 10 percent ad valorem 9 percent ad valorem 

Natural: - | a Se | 
473.32 Ochers 0.125¢ per pound 0.1¢ per pound 

473.36 Siennas _0.25¢ per pound 0.2¢ per pound 

473.38 Umbers 0.1875¢ per pound 0.16¢ per pound 

473.40 _ Other 16 percent ad valorem 14.5 percent ad valorem 

Other pigments: 
473.86 Vandyke brown 17 percent ad valorem 15 percent ad valorem 

Staged annual reductions through 1972 The Republic of South Africa supplied 
were provided for and at the end of the all of the ocher imported for consumption 
5-year period the duties would average in the United States. Crude and processed 
about 50 percent less than in 1967. siennas originated in Italy, the United 

Imports of natural iron oxide pigments Kingdom, and Cyprus. Italy supplied 63 

remained at the same level in 1967 as for percent of the total. Umbers came from 
1966. Manufactured iron oxide pigments Cyprus, Italy, and the United Kingdom, 

in 1967 showed a slight decrease after a while all imported Vandyke brown was 
roe an increase ” 1966 over at ot from West Germany. 

- “UXporis were cown in OY Sixty-two percent of the synthetic iron 
percent although the value was virtually oxide pigments imported lied 
unchanged. Decreased shipments to Canada by W pigm P 3 oe Were be Cz | 
accounted for most of the loss, which ap- y West Germany, 32 percent y Cana- 

partently resulted from an increase in da, 3 percent by the United Kingdom, 
Canadian plant capacity. Also increased with the remainder from the Nether- 
U.S. prices may have had some effect. lands, Japan, and Spain.
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- Table 4.—U.S. exports of iron oxide pigments, by countries = _ 7 

1966 - 1967 
Destination —___.-- 

Short tons Value —_— Short tons Value 
(thousands) (thousands) 

Argentina____.__..__. 2 22 ee eee 102 $46 97 $47 
Australia__._.__.-_-.-------------------------------.- «= 216 103 $28 189 
Belgium-Luxembourg__-__.___.__---__.------ ------.-- 10 9 10 6 
Brazil. _._-..-._____--_-----.- 2-2-2 eee 49 28 58 35 
Canada____..._.-._--- 2-2 eet ---- = 2, 426 399. =: ~~ 976 ‘354 
Chile_____-___-_-_----___2 eee 17 7 ob 3 
Colombia. _.___ 2 eee 26 9  * 10 4 
France____....__ 2 ee eee eee ee 153 53 / 2.148 63 
Germany, West.._.__-____._.._..-- eee 156 61 -. 467 166 
Greece___.-- else 5 3 27 17 
Guatemala___._._---___.._2 2-2 eee eee 22 6 37 10 
Hong Kong..____.-_.__.._.___- 2-2 ee eee eee 6 4. 1 1 
India___._..--__--.-.-- 2 ee eee 21 7 10 4 
Italy__-__-..-._--.----- 2 eee eee 80 49 ©. +31 12 
Japan....-.-- 2 eee 205 72 98 . 86 . 
Mexico... __._--..-_---...--- 2 eee i ws 7 28 17 
Netherlands.__________._________2-- eee ee TB 36 72 85 
New Zealand.._____.__.._._______.--__2-- ee eee eee 25 3 27 6 
Panama.-__.._.-_.-------__-----------+-------------- 13 30. 14 4 
Philippines_.._.____._.-.______._-__-- 2 elle - 128 33 - 90° 34 
Sweden.___.._.-_--,--------------------------------: © 42 13 ne) 1. 
Switzerland..__.._.._.._.___.----- eee 6 6 5 4 
United Kingdom.__..______.__._______-- eee ee. 205 40 ~ - 199 79 
Venezuela__.._...__. 2-2 eee 116 16 106 29 
Viet-Nam, South._._._._____._-_ 22 ee 509 218 164 48 
Other countries_________.. 2 eee 131 46 117 58 

Total__.___.______-..------.-----------------. = 4, 758 1,307 3,123 1,312 

Table 5.—U.S. imports for consumption of selected iron oxide pigments 

1966 1967. : 
Pigments . OO 

. Short Value _. Short Value . 
tons (thousands) tons (thousands) 

Natural: . 
Ocher, crude and refined_..____..-_.-.----.. ------ 146. $8 236 $16 . 
Siennas, crude and refined____________.___-________- 1,192 145 951 104 
Umber, crude and refined.__-_---.----.------------.- 3,762 135 4,275 162 
Vandyke brown..__..~....-.------+----.--------_- 554 49 272 24 
Other }_____._----_ 2 ------- ee -------- = 33, 662 200 3,670 271 

Total____.-_-------_----_--------------------- «©9,816 537 9,404 577 
Manufactured (synthetic). _._._._._.....--_-_._._.___.. 15,234 2,626 14,034 | 2,626. 

Grand total______._....-..-.---_--- 2 _--_------. 24,550 3,163 23,488 — 3,203 

1 Classified by the Bureau of the Census as ‘‘Natural iron-oxide and iron-hydroxide pigments, n.s.p.f.”’
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Table 6.—U.S. imports for consumption of iron-oxide and ironshydroxide pigments, 
n.s.p.f.1 by countries 

Natural * Synthetic 

1966 1967 1966 1967 . Country OOo oO ,-CODr eae 
. Short Value Short Value Short Value Short Value 

: tons (thou- tons (thou- tons (thou- tons (thou- 
sands) sands) _ sands) sands) 

Canada___-----------------. (2) 73 $4 4,378 $888 4,494 $969 France_____._....--2.--_--___. 165 $15 55 5 295 89 ~---- ~---- Germany, West...__..-__.-__- 30 3 ----- --- 9,634 1,552 8,660 1,518 Italy. .-------- eee Le --- 10 1 --<-- ----- ----- ----- Japan___-_--2 eee Le --- ~---- --- 5 1 1 1 Netherlands._._....-._-_-..- 2) Loe --- 10 1 ----- woene 712 15 Spain__.-_22222 2 eee 8,815 162 3,244 225 ~-e-- ----- 24 2 Sweden____-- 22 LL --- -on-- a 1 | ----- ----- United Kingdom.._----.--__- 152 20 278 35 926 (145 7383 126 
: a 

Total__..--_._._.__... 38,662 200 3,670 271 =15, 2384 2,626 14,084 2,626 

1 Not specifically provided for. 
2 Less than }4 unit. 

WORLD REVIEW 

Canada.—One plant, in Quebec, Red and additional black iron oxide pigment 
Mill Industries Limited, operated to pro- production facilities. Output was to be 
duce natural pigment-grade iron oxide largely for export. _ 
from limonite ores. High-grade natural iron United Kingdom.—Pfizer Ltd.  an- 
oxide, and ferrites were produced in nounced an expansion of its iron oxides 
Ontario, by Ferrox Iron Ltd. works at Stalybridgé, Cheshire, to meet 
Germany, West.—New construction demands in the United Kingdom for high- 

completed by Farbenfabriken Bayer AG, purity iron oxide and for future export 
| Leverkusen, included a yellow iron oxide markets. New processing equipment was 

pigment unit at its Uedingen plant, ex- installed also to allow production of addi- 
panded red iron oxide pigment capacity, tional products. 

_ TECHNOLOGY | 

Technologic trends in iron oxide pig- in operation, the ferric oxide product 
ment production have been directed toward contains only minor amounts of impurities 
fine sizing, uniformity, reproducibility of | and with minimal treatment can be used 
colors, and maximum. dispersion and for pigment or ferrite. production. 
coverage of the products. The use of high-purity iron oxide in 

The principal technical developments of _ solid propellants for better control of the 
the past year were in the preparation of | burning rate was cited by the research 
high-quality ferromagnetic materials or director of one of the pigment manu- 
ferrites. In this field iron oxides are finding _facturers in discussing new applications of 
new uses in addition to the traditional the high-purity material. : 
pigment applications. A growing source Iron oxide was given provisional ap- 
of high purity oof oxide ilo Seen ‘d the proval for use as a color additive in certain 
menease’ use OF | fyerochione acid to animal foods. One company announced a 
replace sulfuric acid in the pickling lines i f thetic j ides for use in 
of major steel companies. Regeneration ine of syn hich iron . F es qd ° aD 
of the hydrochloric acid (HC1) can be Cosmetics which met the Food and Drug 
done more economically than sulfuric acid requirements of less than 2 parts per 
(H2SO.), and ferric oxide (FexOs) results million arsenic and 10 parts per million 
as a byproduct. With recovery systems now lead.
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Kyanite an t ineral: -Kyanite and Related Minerals 

| _ By James D. Cooper ’* a | 

Output of domestic kyanite concentrates _ shapes declined along with demand for 
reached a new high in 1967, increasing for most other types of refractories, and as 

the ninth consecutive year. The quantity 4 consequence output of synthetic mullite 
sold or used however declined slightly. Al- yas 19 percent lower than that of 1966. . 
though no new firms entered the field dur- Kvani eyes 1s | 

| . : os ye rar yanite, sillimanite, andalusite, dumor- 
ing the year, the established kyanite pro- . | . . - 
ducers increased capacity at their process- tierite, topaz and. synthetic mullite are in- 

ing facilities in preparation for generally cluded in this chapter because all are 
: growing demand, and one new _ synthetic aluminum silicates, have similar properties, 

mullite firm in Georgia reached the pilot and can be used to produce mullite refrac- 
plant stage. Demand for mullite brick and tories. - On 

oo , DOMESTIC PRODUCTION oS 

Demand for kyanite was slow during the made in electric arc furnaces, and sintered 
first half of 1967 following a return to nor- products were made in rotary, periodic, 
mal of production of calcined refractory and tunnel kilns. The following firms re- 
bauxite which had been in short supply. ported production in 1967: 
The demand for kyanite improved during The Babcock & Wilcox Co., Refrac- 
the final 6 months, sparked by excep- tories Division, New York, N.Y. 
tionally high exports in the third quarter, | (plant at Augusta, Ga.) 
followed by increased output by the domes-_ The Carborundum Co., Niagara Falls, 

tic steel producers, the major refractories . N.Y. (plant at Niagara Falls, N.Y.} 
consuming industry, in the fourth quarter. General Abrasive Co., Inc., Niagara | 

Total output of domestic kyanite concen- Falls, N.Y. (plant at Niagara Falls, 
trate in 1967 increased 4 percent while that N.Y.) . 

sold or used by producers declined about = Fyarbison-Walker Refractories Co., 
1 percent in quantity, but increased 1 per- Pittsburgh, Pa. (plant at Eufaula, 
cent in value. Crude ore production was up Ala.) 

6 percent in 1967, indicating a very slight Norton Co., Worcester, Mass. (plant 
decline in the concentrate-to-ore ratio. All at: Huntsvill Ala.) a P 
kyanite production facilities were owned by HK vee, NN . 
two firms, therefore quantitative data are ‘Te Porter Co., Inc., Refractories 
withheld to prevent disclosure of indi- Division, Pittsburgh, Pa. (plant at 
vidual company data. The producers in Shelton, Conn.) . 
1967 were Kyanite Mining Corp., with Remmey Division of A. P. Green Fire 
mines near Farmville and Dillwyn, Va., and Brick Co., Philadelphia, Pa. (plant 
Combustion Engineering, Inc., with two at the same address) | 
kyanite mining  subsidiaries—Commer- The Chas. Taylor Sons Co., subsidiary 
cialores, Inc., Clover, S. C. and Aluminum of National Lead Co.,. Cincinnati, 
Silicates, Inc., Lincolnton, Ga. . Ohio (plant at South Shore, Ky.) 

Synthetic mullite output included high- Tennessee Electro Minerals Co., 
purity products made from Bayer process Gr eeneville, Tenn. (plant at 
alumina and silica sand, and others made Greeneville, Tenn.) 
from siliceous bauxite and bauxite-clay “TCommodity specialist, Division of Mineral 
mixtures. Electrically fused mullite was  gtudies. 

643
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Mullite Corporation of America, Ander- Table 1.—Synthetic mullite production 
sonville, Georgia, reached pilot plant stage. in the United States 
by the end of 1967 and planned. to'start ~ Year "Short Value 
operating on a small scale with two perli- tons (thousands) 

a odic kilns early in 1968, producing syn- §©£————————_______—_ 

thetic mullite from bauxite and kaolin [9gf-7077-77777727771 Bet108 4480 
mined near Andersonville. . - -4965.___..._.__._.__-- 40.049 4’ 866 

. 1966_.-._-_---_.------- 49 ,551 5,961 
1967._.-..--.---------- 40 ,288 4,811 

| a | CONSUMPTION AND USES | | : 7 

All domestically produced kyanite was longer service life, lower installed cost, or 
minus’ 35-mesh material, and although other operating advantages such as resist- 
some was used as the fine fraction-in mul- ance to corrosion and spalling. Mullite was 
lite brick and shapes, most of.it went into also used extensively in electric furnaces for 
refractory. mortars, ramming mixes, and ferrous and nonferrous metal and alloy 
plastic refractories. Synthetic mullite was production, in glass furnaces, and in auxil- 
used mostly for producing refractory brick liary pouring and handling equipment. 
and shapes, but significant quantities were Mullite has advantages over all other types : 
used in other refractories and special ce- of refractories for lining steel degassing 
ramics. | chambers. Other important uses include 

Refractory applications accounted for kiln linings and kiln furniture, and linings 
most of the kyanite and mullite used in the __ for frit and enameling furnaces. | 
United States, with the iron and steel . Small quantities of kyanite and mullite 

| industries getting the largest quantities. were used in ceramic and glass mixes, 
Large sections of iron blast furnace stoves foundry mold facings, lightweight alum- 
and stacks were lined with mullite in pref- inum silicate wool insulation, ceramic 

| erence to other refractories because of the honeycomb, and other specialty items. _ 

PRICES po 

Published prices for domestic and im- Imported kyanite, 60-percent grade, 
ported kyanite remained unchanged c.if. Atlantic ports .......$79-84 
throughout 1967, according to Metals The f.o.b. prices for Georgia kyanite 
Week. They were as follows: were approximately the same as_ those 

Domestic kyanite, short ton, f.o.b. Vir- quoted for Virginia and South Carolina 
ginia and South Carolina: material. An extra charge of about $10 per 

35-mesh, carload lots, bulk..$47 ton was made by all domestic producers 
35-mesh, carload lots, bags.. 50 for conversion of kyanite to mullite. : 

200-mesh, carload lots, bags.. 58 

FOREIGN TRADE 

Exports of material classified as kyanite peak in 1951 and have been declining 
and allied minerals including mullite, since, due to development of synthetic 
increased 25 percent in quantity and mullite of equal or better quality than that | 
value in 1967. Greatly increased kyanite made from Indian or African kyanite 
exports in recent years have been due in group minerals. In 1967, imports reached 
large part to the decline in output of high- their lowest point in the 30-year period 
quality sillimanite in the Republic of South since kyanite import statistics first became 
Africa. Imports of lump kyanite reached a __ available. |
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Table 2.—U.S. exports and imports for consumption of kyanite and related minerals 

a 1965 1966 1967 

Short Value Short Value Short Value 
tons tons tons 

Exports: oo oe | — 
Argentina._....-...---..2 2222 Lee. 115 $7,842 __.... LLL Le lee 24 $2 ,236 
Australia_......_----..-.-.---------- 1,558 111,777 1,291 $96 ,036 393 28 ,328 
Belgium-Luxembourg.__.....-.-..---- 144 8,537 234 © 19, 842 582 52,448 
Canada.._._.--------.....--.-------- 2,117 127,968 4,270 316,619 5,012 337 ,954 
France__.____...---.----.----.------ 168 15, 754 92 8,675 291 51,037 
Germany, West__...--...-...--..---. 1,349 78,185 1,072 60,144 1,492 87 , 958 
Italy_......--....-----.--------.---- 431 26 , 824 587 39,9384 1,564 120 , 887 
Japan_...-.._...----.--.--.--------- 1,127 184,134 5,150 327,335 7,143 427,477 
Mexico.........___.--...--.--------- 1,070 70,616 1,531 91,386 1,610 110, 706 
Netherlands.-------222222.222-2----- 122, 7,854 "145 5,819 60 2 | 280 
United Kingdom___.._.........-...-. 1,150 85,802 2,205 121,608 2,414 111 , 498 
Venezuela____.....-_..-------------- 594 32 , 893 365 18, 702 291 15,816 
Other countries. ._...__..--.-.------- 293 24,161 397 24,625 552 59,817 

Total_._.._._.-------------------- 10,238 731,847 17,339 1,180,725 21,428 1,408,442 

Imports: 
India_.__........---.-.--.---------- 3,815 $158,051 3,404 $140,145 1,821 $75,158 
Other countries.__......-------------- 2328, 877 1 660 _.---. -.------.- 

Total_......-----.---------------- 4,047 166,928 3,405 140,805 1,821 75,158 

| WORLD REVIEW 

7 Australia.—-Sillimanite output in 1966 this, exports totaled 6,980 tons, and most 
was 2,984 tons, a slight increase from the of the balance was used in domestic 
total of 2,860 tons produced in 1965. production of refractories. 

India.—During the first half of 1967 The Lapsa Buru kyanite deposits, which 
kyanite production was 28,000 short tons cCcver a 10-squar e-mile area around the hill 
and sillimanite production was 3,158 short for which the deposits were named, were | 
tons. Exports for the 6-months period to- described together with information on 

taled 26,969 tons of kyanite and 1,597 tons ™ining, processing, and marketing meth- 
of sillimanite. ods, domestic consumption, and export 

For 1966, the last full year for which _ trade.’ . | 

data ‘are available, kyanite output was 2 Republic of South Africa—Sillimanite 
hich t bi h dt \ 9 62 ~ ae than production in the first 9 months of 1967 

1S establsnec in ¢s y was 28,484 short tons, down slightly from 
15,000 tons. Exports in 1966, mostly to the sam riod in 1966 when 30.836 t 

- European countries, were 39,381 tons and ‘© SAMe pe 1 Jatug wien 20,900 Tons 
local use accounted for 8,000 tons, leaving WS produced. Andalusite production rose 
a substantial carryover for future disposa]. in the first 9 months of 1967 to 19,696 tons 
Sillimanite output was 11,388 tons in 1966 compared with 16,433 tons for the same 
compared with 12,430 tons in 1965. Of period of 1966. 

TECHNOLOGY 

Bureau of Mines research on kyanite and in extracting commercial-quality kyanite . : s qualy *ya 
related minerals included improvements in concentrates from the magnetic rejects 
beneficiation methods, completion of sam- presently wasted by producers. The Bureau 
pling and testing of kyanite from the also announced development of a patented 
Woodrat Mountain deposit in Idaho, and __ process for synthesizing high-strength alum- 
initiation of a field and laboratory study of |inum silicate whiskers suitable for rein- 
kyanite-sillimanite in Madison County, Ga. forcement of metals and plastics. 
A kyanite-mullite marketing study for the 
Western States was underway. Important §==——————— 
progress was made toward improving the 2 Industrial Minerals (London). Lapso Buru, 
recovery of kyanite from crude ore, and Ose (sic) . Bo nee ot India’s Kyanite. No.
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On the basis-of overall economy and per- inum: silicate wool fibers’ produced from 
formance, mullite ranked among the high- melted kyanite. The honeycomb was used 
est of 18 types of refractories tested for use as a catalyst support in fume abatement 
in lining chambers for vacuum degassing reactors and as a black body radiation 
of steel. Zirconia and high-alumina pro- emitter, while the silicate wool was used 
ducts were. more stable but considerably as lightweight high-temperature insulation 
more expensive. High-magnesia products in spacecraft, aircraft, and portable boilers. 

have higher thermal conductivity and tend Osterholtz, C. E., J. E. Werner, and K. 
to spall under operating conditions. : A. Baab. Stability of Refractories During Vac- 
New products included a ceramic honey- — yum Deoxidization of Steel. Am. Ceram. Soc. 

comb made of mullite, and blown alum- — 106721070. 45, No. 12, December, 1966, pp.
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Lead 

: By Donald E. Moulds * | . 

The domestic lead industry in 1967 Stocks of metal at yearend indicated a 
experienced a reversal of the upward relatively balanced supply and demand 
trend in production of primary and with primary metal stocks only 800 tons — 

. secondary lead initiated in 1963 and in above the abnormally low 22,600 tons at 
consumption since 1960. In the first 6 the opening of the year. Consumer stocks 
months of the year the upward trend in increased. only 15,400 tons, principally as 
primary production was maintained, with ‘refined soft lead. | | | 
a 7-percent increase: in mine output and The free 1967 world market position 
a 5-percent increase in primary metal was also one of relative balance. The 
compared with the first.6 months of 1966... indicated mine production of 2.39 million . 
However, the strike, beginning on July 1 tons, some 1.7 percent above that of 1966, 
and extending into 1968, at. primary augmented by secondary metal, resulted 
smelters and refineries operated. by Amer- in a refined metal output of 3.02 million 
ican Smelting and Refining Company and _ tons, a 0.6 percent gain, and compares 
International Smelting & Refining Co., with a ‘3.05-million-ton consumption of 

significantly reduced metal ouput in the metal from all sources including Com- 
latter half of 1967 and also output at munist exports and U.S. stockpile. Pro- 
many mines dependent on these smelters. ducer stocks in the free world were in- 
Lead consumption held’ relatively stable dicated to have reached a high of 233,- 
during the first 6 months with only:a 1- 000 tons in April and thereafter decreased 
percent reduction compared with the first gradually to end the year at 180,000 tons. 
6 months of 1966, but fell more severely The price of lead in the United States 
in the second half to a total for the year remained stable at 14 cents per pound, 
of 1.26 million tons; some 5 percent below New York, throughout the year. The 
the record 1.32 million tons in 1966. London Metal Exchange price opened 
Imports of metal were at a record high the year at approximately 10 cents per 
level especially in the last 2 months of the pound -: (U.S. equivalent), gradually 
year. The 374,000 tons imported in 1967 climbed to an average of 10.51 cents for 
represented a 29-pereent increase over the month of August, and then declined 
the record high total of 1966 and indicated within a narrow range to end the year 
a favorable domestic demand induced by at 10.12 cents per pound (U.S. equivalent 
curtailed domestic production. Sales of of the devalued pound). 

Government lead were, howeve r, small 1 Commodity specialist, Division of Mineral 
in comparison with those in prior years.  gtudies. 

. 647
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| Table 1.—Salient lead statistics | pe 
. _ . woe . . . a 5 . oo oe Ps 

a 1963 1964 1965 1966 1967 

United States: . 

Production: 
Domestic ores, recoverable lead con- . 

. tent....._....---.---shorttons.. 253,369. 286,010 301,147 327 , 368 316,931 . 

Value__.____.._..__....thousands_. $54,727 $74,936 $93 , 959 $98 , 964 $88 , 741 

Primary lead (refined): 
From domestic ores and base 

bullion___.____._-short tons... 239,660 294,254 305 , 007 318 , 646 258 , 507 

From foreign ores and _ base 
bullion._____...-short tons.__ 155,072 155,175 113,242 122 ,089 121,887 

_ Antimonial lead (primary lead con-. ee . . 

tent)__.___..-._....-short tons.. ~*~ 9,256 8, 607 6,612 11,182 - 9,083 

- Secondary lead (lead content) — . 
short tons_- 493 ,471 541,582 575 ,819 572 ,834 553 , 772 

Exports of lead materials excluding scrap . , . . 

. . short tons. 1,092. 10,194 7,811 — §,485 6 , 536 

Imports, general: : | 

_- Lead in ores and matte_.____do-_.-.- 147 , 742 | 123,257 . 122,661 © 143,991 124,067 

Lead in base bullion___.___.-do---- 5,437 4,838 566 2,012 752 

OO Lead in pigs, bars, and old . ~ . 

a: | - -ghort tons._ 235,902 212,898 226,883 (288 ,821 373 , 887 

Stocks Dec. 31 (lead content): . . 

At primary smelters and refineries. 
. . ce ’ -ghort tons. - 120, 836 84,398 83,443. 115,473 125,479 © 

- At consumer plants....._...-do_..- 119, 930 113,444 109,195 90 , 306 105 , 786 

Consumption of metal, primary and sec- oO a 7 

ondary_..__..-.---------short tons... 1,163,358 1,202,188. 1,241,482 1,323,877 1,260,516 

_ Price: New York, common lead, average, . | - 

cents per pound__.._...-----+-------- 11.14 18.62 16.00 ~ 15.12 14.00 

World: 
* - Production: a a : . 

Mine._._____._.._.....short tons.. 2,775,267 2,789,317 2,977,461 3,131,095 3,182, 887 

- QGmelter..._..........-....-do_... 2,667,567 2,784,736 2,880,565 2,988,350 3,076,348. 

Price: London, common lead, average, _— _ 

-eents per pound___._--.-------+----- 7.93 12.59 14.37 11.87 10.28 

Legislation and Government Programs. Legislative proposals for a system. of 

The Lead and Zinc Mining Stabilization flexible import controls on lead and zinc 

| Program was reactivated in October 1966 ore, metal, and certain manufactured 

when the price of lead dropped below articles, based on the relationship of 

14.5 cents per pound. Since the rules and primary producer stocks to producer 

regulations were changed to meet the shipments of refined metal, submitted 

revisions of Public Law 89-239, 57 of in the first session of the 89th Congress, 

the’ 138 applicants were certified as was approved by the Interior and Insular 

eligible for supplemental payments under = Affairs Committee of the Senate but no 

provisions of the program. Payments made further action was taken prior to ad- 

| in 1967 on lead sales in the last quarter journment. The proposed legislation 

of 1966 and on sales in 1967 totaled would authorize the Secretary of the 

$48,852 on 6,733 tons of lead. Total Interior to impose import restrictions on 

payments on lead and zinc since inception _ ores, metal, and certain manufactured 

of the program in October 1961 through articles containing lead and/or zinc 

1967 amounted to $2.28 million of which under certain prescribed statistical deter- 

$1.2 million was paid to 29 presently minations. | 

active participants and $1.1 million to 57 Sale of government stockpile surplus 

inactive or presently ineligible participants. lead, under Public Law 89-9 enacted 

Government participation in explora- March 1965, was conaucted by General 

tion projects, primarily for lead, was Services Administration on an open-sale, 

withdrawn at the end of June 1962. The _ shelf-item basis throughout the year. 

desire to augment national resources of Total sales in 1967 were 16,800 tons of 

antimony, bismuth, copper, and silver which 15,300 tons was for domestic 

has, however, resulted in exploration as- commercial consumption and 1,500 tons 

sistance through the Office of Minerals for government use. Withdrawals from 

Exploration, U.S. Geological Survey, inventory amounted to 27,500 tons dur- 

which indirectly benefits the domestic ing the year, thus reducing the total 

lead resource base. government lead inventory to 1,193,280
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, tons valued at $334 million and an addi- - that the relative balance indicated for | 
tional 10,500 tons of antimonial lead 1967 could change to a supply surplus of 
valued at $3.1 million. The lead remain- 180,000 tons provided the forecast of ex- | 

| ing for sale at yearend under the present panded output in the various countries 
_ 200,000-ton authorization, amounted to was achieved. Discussions of the Study 

26,460 tons for commercial consumption Group on matters of concern to the 
and 46,900 tons for government use. various countries included liberalization 

The 11th session of the International — of trade, orderly marketing, price stabiliza- | 
Lead and Zinc Study Group was held in tion, and promotion of consumption. 
Geneva, Switzerland, on October 6-12 The International Lead-Zinc Research | 
and was preceded by meetings of the Organization, incorporated in 1965 by 25 
various committees of the Study Group. sponsoring companies located in eight 
Representatives of 25 countries attended countries, continued a $1.5 million pro- 
and reviewed world statistics and estimates gram of research and development related 
of production and consumption of lead to the use of lead and zinc in all end-use 
for 1967 and 1968. The review concluded areas, - 

uw | United States percent of world production | 

i ™ , a _ (refined, domestic ore) | 
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Figure 1.—Trends in the lead industry in the United States.
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oo ee _ DOMESTIC PRODUCTION ce 

— MINE PRODUCTION | _... new Goose Creek shaft to open ore reserves | 
, be —. . north. of. the. Indian Creek mine was 

| Domestic output of lead ‘during the bottomed at 1,180 feet. and surface. 

first 6 months of 1967 continued the up- facilities completed. First production from 
ward trend initiated in 1963 and for the this mine is expected in the third quarter 
January-June period totaled some 8,000 of 1968. A new rail connection. from 
tons (5 percent) above the like period in Keysville to Buck, Mo.,. was completed 

1966. The total of 316,900 tons for the by the St. Louis-San Francisco Railway 

year, however, was 10,400 tons (3 per- Co. in mid-1967..This connection will 
_ cent) below that of the prior year and provide all rail haulage of concentrate 

reflected curtailed operations in the from the Viburnum mine to.Herculaneum 
: Western States resulting from strike closure smelter. and reduce the truck haulage 

| of several leading lead mines, inability of distance for F letcher concentrates.? | | 
other mines to market concentrates, and Construction of the fully integrated lead 

the lack of byproduct lead from strike- ine, mill, and smelter complex of Mis- 
closed copper and zinc mines and refining —souri Lead Operating Co., a joint venture | 
plants. December output of 21,900 tons of of. American Metal Climax, Inc., and 
recoverable lead, also strike-curtailed, was Homestake Mining Co., was nearing com- 

the lowest since April 1963. The most ‘pletion. Startup. of the 50,000-ton annual 

severe tonnage reductions occurred in jJead ‘capacity mine and mill and 100,000- 
, _ Idaho, Montana, Utah, and Washington: -ton-capacity smelter was expected:in mid- 

Output of lead in Montana was reduced 1968.3 Cominco American Inc.,. a joint 
primarily by the termination of operations venture of Cominco Inc. and Dresser 
at The Anaconda Company’s zinc mines, [ndustries, Inc., continued development 
which also recovered associated lead. and construction at its Magmont mine- 

_ Washington production declined due to mill complex. The planned capacity of the 
the termination of output at the Van plant is 50,000 tons of lead in concentrates 
Stone mine on May 1 and to strike- annually and was expected to begin 
curtailed output at the Pend Oreille mine. Gperations in mid-1968. The concentrates 

Strikes at the Lucky Friday and Galena will be smelted at the Missouri Lead 
mines in Idaho and United Park City Operating Co. smelter. Ozark Lead Co., 
and Tintic mines in Utah accounted for 4, subsidiary of Kennecott Copper Corp., 
most of the decline in these States. Mis- continued development and _ construction 

souri contributed 48 percent of the of the 60,000-ton annual lead capacity 
domestic output in 1967 and posted a  ine-mill complex at the Ellington mine 
15—percent gain over that of 1966 as new with a scheduled startup in mid-1968. 

St. Joseph Lead Co. developments initiated si ficient ore had been stockpiled to 
production. Of the total domestic lead) yore than meet requirements for the first 
produced, four States produced 91 per- — year’s operation. Construction of the new 
cent with Missouri contributing 48 per-  jead smelter and refinery at Glover, Mo., 

cent; Idaho, 19 percent; Utah, 17 percent; by American Smelting and Refining Com- 

and Colorado 7 percent. __ pany, proceeded on schedule with startup 
Activity in the lead belt of Missourt expected in mid-1968. This smelter, with 

continued at the high level. of recent an initial monthly capacity of 5,500 tons 
years as construction and development of refined lead, will operate as a custom 

of new mines proceeded toward comple-  .melter handling concentrates from Ozark 
tion. St. Joseph Lead Co. continued lead [ead Co. and other mines in the area.® 

concentrate production at the Federal, he development of the Higdon ore body 

Indian Creek, and Viburnum mines and year Fredericktown, Mo., a joint venture 
the new Fletcher mine and mill, produc- of National Lead Co. and The Bunker 
ing 224,233 tons of lead concentrates in| =§=——_ 
comparison with 189,225 tons in 1966. * St. Joseph Lead Co. Annual Report. 1967, 

The Fletcher plant became operational in PP. American Metal Climax, Inc. Annual Re- 

February and processed 509,163 tons of port, 1967, B- Ley Annual Report. 1967, p. 8 

ore by yearend. Zinc is presently re- 5 Kennecott Copper Corp. Annual Report. 

covered from the ore and construction of 19 OTe can Smelting and Refining Company 

a copper circuit was in progress. The annual Report. 1967, p.7.
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Hill Co., previously scheduled for com- of higher grade, lead output was only. 
pletion in 1968, was indefinitely post- 1,100 tons lower than in 1966. As a 
poned during the year. , result of strike closure of the Lucky Fri- 

In other lead-producing areas, especially day mine on October 15 which continued 
those producing silver, the search for new through the remainder of the year, the 
ore went forward at an accelerated rate Hecla Mining Co. produced significantly 

| throughout the year. Of special note was less lead from its Coeur d’Alene mines. 
the joint venture projects in the Coeur The Galena mine of American Smelting 
d’Alene region in which unitization agree- and Refining Company was. closed by 
ments have been completed to conduct _ strike on July 15. 
deep ‘exploration of adjacent properties. The outlook for domestic lead produc- 
The Bunker Hill Co., Hecla Mining Co., tion is exceptionally promising for 1968 
and American Smelting and Refining after termination of the strike in the 
Company have undertaken active explora- | Western mining and smelting area. The 
tion under this type of agreement. Opera- expected addition of three major produc- 
tions along similar lines were undertaken ing mines in Missouri, the initiation of 

_ in Colorado, Nevada, and Utah. production from reportedly high-grade 
The Burgin mine of Kennecott Copper deep-level developments in the Coeur 

Corp., in the Tintic District, Utah, was. d’Alene area, and new concentrating 
closed by strike on July 15 for the facilities in Utah and Colorado will | 
remainder of the year. Production of lead significantly increase output in 1968 and 

in direct smelting ore, however, was 14,- again in 1969, as these new plants post 
| 500 tons in comparison with 18,300 tons the first full year of operation. _ 

in 1966. Expansion programs were to be , 
undertaken to increase the mining rate, SMELTER AND REFINERY PRODUCTION 
and testing and design for a_ proposed . | 
500-ton-per-day concentrator were com- The production of lead metal from 
pleted. The Mayflower mine in the Park primary materials during the first half 
City District, Utah, operated by Hecla of 1967 was at a rate approximately 6 
Mining Co., operated throughout the year percent above that of the like period in 
as did the U.S. and Lark mine of United 1966. The strike at smelters and refineries, 
States Smelting, Refining and Mining Co. beginning on July 1 at the Omaha plant 
United Park City Mines were closed and extending on July 15 to the remain- 
by strike on July 15, as was the Tooele, ing Selby, Calif., El Paso, Tex., and East 

Utah, smelter of International Smelting Helena, Mont., plants of American Smelt- 
and Refining Co. The smelter closure ing and Refining Company and the Tooele, 
necessitated the storage of lead concen- Utah, smelter of International Smelting 
trates at various concentrating plants and Refining Co., curtailed output 
serving the operating mines throughout throughout the rest of the year. Total 
the last half of 1967. production was thus 379,900 tons of 

Colorado output decreased slightly in refined lead and 9,100 tons of antimonial 
1967 although operations were essentially. lead, a reduction of 63,900 tons or 14 
uninterrupted at the major mines— percent in relation to the prior year. The 

Idarado Mining Co., New Jersey Zinc November output of primary lead was the 
Co., Standard Metals Mining Co., lowest recorded since November 1958, 
Federal Resources Corp., and Emperius when strikes also curtailed production. The 
Mining Co. Exploration and development Herculaneum smelter of St. Joseph Lead 
activity was at a high level in 1967, Co. and smelters and refineries operated 
especially in the areas of historic silver by Eagle-Picher Industries, Schuylkill 
mines. In the Leadville, Creedé, San Products Co., and United States Lead 
Juan, Ouray, Clear Creek, and Gilpin Refinery, Inc., operated throughout the 
districts plans were reportedly in process year although primary material at the 

for concentration mills to treat the com- Schuylkill and United States Lead Refinery 
plex silver-bearing base-metal ores. was supplemented by secondary materials. 

In Idaho, production at The Bunker The value of primary refined lead again 
Hill Co. mines was uninterrupted but the declined in average price per pound re- 
tonnage of ore mined at the Bunker Hill flecting the usual 6-mill differential in 
and Star Unit area mines was well below respect to average quoted price at New 
the 1966 level. However, as the ore was York for common lead. The total value
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indicates a $26.9 million drop in com- Secondary lead in 1967 represented 59 
parison with that of 1966. oo percent of the domestic production of lead 

The expansion program increasing ca- from all materials and. 43 percent of total 

| pacity at the Herculaneum, Mo., smelter supply including metal imports for. con- 
of St. Joseph Lead: Co. to over 200,000 sumption. This compares with 56 per- 
‘tons. of refined Jead annually, was com- cent and 44 percent, respectively, in 1966. 

pleted early in 1967 after a conversion Raw. Material Source-—The domestic 
| shutdown period begun in December component of smelter feed reversed the 

1966. Herculaneum production from com- upward trend of recent years and rep- 

pany concentrates in 1967 totaled 120,207 resented. 68 percent of the 389,000 tons 
tons of lead metal in comparison with of primary metal in comparison with 72 
90,729 tons in 1966. Output curtailed by percent of the 451,900 tons in 1966. Im- 

equipment adjustments approached capac- ported ores and _ bullion supplied 125,000 _ 
ity during the closing months of the year. tons of metal. The smelting of scrap at 

Operations at the Tooele, Utah, primary plants continued to decrease from 
smelter of International Smelting & Re- the high of 1965 and in 1967 contributed 
fining Co. were suspended on May 18 _ only 10,300 tons, principally as antimonial 

in the wake of an explosion in the air lead. Raw materials and material in process 

blower system, without employee injury, at primary plants at the beginning of the 

| which necessitated extensive repairs prior year totaled 136,200 tons, lead content, of 

. _to resumption. of operations in late June. which 94,900 tons was primary and sec- | 

- The 50th anniversary of the blowing ondary materials for smelting and 41,300 
in of the Bunker Hill lead smelter was tons was ‘in the process of smelting and re- 
observed in July. In the period, starting fining. Stocks of materials were gradually 
July 5, 1917, the-plant has produced over built up to a high of 164,900 tons at the 
3.3 million tons of lead and 368 million end of October and then drawn down to 
ounces of. silver. The modernization and end the year at 150,300 tons, of which 

| expansion program continued at the 105,000 tons was available for smelting 
smelter with installation of a downdraft and 45,300 tons was in the process of | 
‘sintering machine and exhaust gas system smelting. — . | 
underway to eliminate air pollution and © Consumption of scrap materials during 
increase sulfuric acid plant output. the year was 726,300 tons, gross weight, 

Secondary lead output decreased about in comparison with 741,000 tons in 1966 
19,100 tons to 553,800 tons from the high and 748,300 tons in 1965. Receipts of 
level of 1966. Primary plants reported an scrap at consuming plants were essentially 
output of only 10,300 tons of secondary in balance with consumption, with stocks 

lead in comparison with 19,800 tons in ranging from 52,800 tons at the beginning 
1966. The major demand continued in of the year to lows of 47,200 tons in 
antimonial lead with a record output of | March and September, and ending the 

988,700 tons, 52 percent of the total year at 58,000 tons. Battery plates supplied 

secondary. The major decline was in other 73 percent of the old scrap consumed in 

lead alloys, which decreased from 23 per- comparison with 70 percent in 1966, and 

cent of the total in 1966 to 21 percent. drosses and residues from manufacturing 

Soft lead output continued at about the and foundry sources accounted for all 

same level undoubtedly reflecting some of the new scrap processed amounting to 

demand resulting from the decreased 101,100 tons in comparison with 112,000 

domestic primary output of refined lead. tons in 1966. 

CONSUMPTION AND USES | , 

Consumption of lead declined in 1967 each month except January and April, 

after five successive years of growth cul- however, was well below that of the cor- 

minating in the record high of 1.32 million responding month in 1966. The daily aver- 

tons in 1966. Total consumption of 1.26 age was 3,453 tons in comparison with the 

million tons in 1967 represented a decrease 3,627—ton average in 1966. The decrease 

of 63,400 tons or 4.8 percent. Industry in consumption was distributed over all 

requirements again exceeded 100,000 tons types of lead—soft lead, antimonial lead, 

monthly except for February and the and lead alloys—and over all product 

vacation month of July. Consumption in categories except chemicals. The two
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major uses of lead—hbatteries and gasoline dependability, material availability, low 
antiknock compounds—held up well, how- cost, and advanced engineering qualifica- 
ever, with battery requirements down _ tions of the lead-acid battery for electric- 
only 5,800 tons (1 percent) and antiknock powered transportation. 
compounds slightly increased: These two The use of lead in antiknock compounds 
major end products required almost 57 posted a remarkable gain from the 
percent of the total lead consumed and 168,900 tons used in 1962 to the 246.900 
ammunition moved into third place in tons in 1966. The gain of only 291 tons 
1967 supplanting red lead and litharge. in 1967 reflects, in part, the decreased lead 
The requirements for ammunition have content per gallon of gasoline and also a 

increased 29,000 tons since 1963, in- declining export market. New antiknock 
fluenced by increased military needs as compound plants in Greece, Mexico 
well as the use of sporting ammunition. Canada, and Japan as well as. expansion 
The relatively unchanged requirements for of plants in other countries has decreased 
collapsible tubes, foil, plumbing, white the dependence of foreign areas on USS. 
lead, and pigments was noteworthy. A supplies. Future growth will be to a large 
significantly lower consumption in calking extent dependent on increased domestic 
lead accelerated the downward trend in gasoline consumption and, also, the extent 
this use area and solder requirements, to which gasoline refining is extended 
after a slight gain in 1966, were much toward higher octane ratings to combat 
lower in 1967. The use of lead in red air pollution. 

lead and litharge, after an abnormally Historic lead consumption in bearing 
high level in 1966, decreased to approxi- metal, construction, type metal, solders 
mately the level existing in 1964-65 and paints, and other miscellaneous uses does 
requirements for type metal and terne not appear to have a growth potential and 

| metal continued to decline. -in fact in many areas is being supplanted 
The manufacture of storage batteries, by other materials or processes. The em- 

the largest use of lead, consumed 245,200 phasis of research and commercial appli- 
: tons of soft ae ane 221,500 tons of eae cation to increase lead usage appears cur- 

in antimonial lead in comparison wit rent] g 

237,400 tons of soft lead and 234,600 tons attenuation, vibration dawwenine, conn 
of antimonial lead in 1966. Batteries are  sion-resistant coverings, and organolead 
of two categories-—starting-lighting-igni- — chemicals. 

tion (S.L.I.) batteries used in conjunc- Lead foil and sheet is presently available 
tion with internal combustion engines and jn gages and strength necessary for sound- 

the industrial batteries used for power, proofing of building partitions and the 
lighting, and communications. Industrial efficiency of lead has been well demon- 

batteries over the past 8 years have re- strated. Methods for applying lead cover- 
quired from 10 to 12 percent of the total ings to metal, plastics, and concrete have 
lead used in batteries. Shipments of S.L.I. heen worked out to utilize the noncorrosive 
batteries both for original equipment and quality of lead without excessive weight 

replacement, totaled 41.5 million units in involvement. Improved paints and special- 
1967 in comparison with 43 million units ized soldering alloys are also available. The 
in 1966. Shipments of replacement batter- g.jq of organolead compounds is promis- 
ies, only slightly below the 1966 total, rep- ing in both quantity and scope and in- 

resented 77 percent of the total; original cjudes such uses as catalysts, cattle foods, 
equipment batteries, down to 9.3 million pesticides, fungicides, and plastics. 
from 10.7 million units in 1966, rep- , 

resented 22 percent; and export of . LEAD PIGMENTS 

204,400 batteries accounted for the re- ; 
maining 1 percent. Technological advances The lead content of pigments produced 
in battery manufacture and in improved in 1967 decreased for all items except 
charging equipment has materially reduced black oxide. The total lead contained in 
the weight of lead per battery unit to the the various pigments and oxides amounted 
present average of 18.8 pounds and has to 317,600 tons in comparison with 
increased battery life from an average of 331,300 tons in 1966, and reversed the 
20 months in 1950 to 27 months in 1966. growth trend of the previous 6 years. 
Greater emphasis on methods of combat- Black oxide for batteries consumed 61 
ing air pollution has served to point up the __ percent of the total pig lead in comparison
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with 58 percent in 1966. Litharge, the 16 percent in comparison with the $56 
other. large item, consumed 28 percent in million value in 1966. 
comparison with 30 percent in 1966. | 

Distribution of shipments of pigments Foreign Trade.—The export of lead 
and oxides reflected the dimishing require- oxides, pigment grade, including com- | 
ments for white lead and red lead in the pounds of lead arsenate and others, de- 
paint industry. The ceramic requirements creased from 2,600 tons valued at $1.04 
for white lead, red lead, and litharge also million in 1966 to 1,909 tons valued at 
decreased as did the use of litharge in oil $772,500 in 1967. Canada was the lead- 
refining, rubber processing, and varnish "8 !mporter at 666 tons followed by the 
manufacture. Manufacturers’ shipments not United Kingdom, 175 tons and South 
specificially defined as to end product rep- Viet-Nam, 115 _ tons. Twelve other 
resent a major tonnage of white lead, red countries received shipments ranging from 

lead, and litharge and a substantial decline 15 to 84 tons and small shipments aggre- 
was posted for the “Other” categories for gating 213 tons were consigned to various 

each of. these materials in comparison to other countries. oo | ; 
the high requirements of 1966. | Imports for consumption of lead pig- 
a | | ments and compounds was slightly higher 

Prices—The quoted price of lead pig- in tonnage but declined in value some 
ments and oxides was unchanged during $784,000. White lead was received, in 
the year reflecting the stable price of lead. order of importance, from West Germany, 
Basic carbonate white lead was quoted.at Canada, Netherlands, the United King- 
90.5 cents per pound in carload lots, dom, and Japan. Red lead was chiefly 
freight allowed. Red lead, 95 percent supplied by Mexico (45 percent), France. 

PbsOz, in carload lots, at works, was (26 percent), and West Germany (25 
quoted at 16.75 cents per pound effective percent), with Denmark, the United King- 
in mid-October 1966. The price of dom, and Belgium-Luxembourg the other 
litharge was 16.25 cents per pound for — suppliers. Litharge, representing 80 per- 

commercial grade, powdered, in carload cent of the lead pigments and compounds 
lots, at works, also effective in mid-October imports, was predominantly from Mexico, 

1966. , 98 percent, with France, West Germany, 
Shipments of dry white lead declined in Belgium-Luxembourg, Netherlands, and 

average value per ton from $412 to $407 Canada the other sources. Other pigments, 

while the average value of white lead in oil including leaded zinc oxide, blue lead, 

. increased from $658 to $677 per ton. The orange mineral, and unspecified, aggre- 

total valuation of white lead shipments gated 74 tons and came predominantly from 
decreased about $1.3 million. Red lead West Germany and the United Kingdom. 

shipments declined in average value from . ; | 
: Lead nitrate imports of 220 tons from the 

$361 to $342 per ton and litharge from " " ; 

$341 to $321 per ton and total value de- United Kingdom and Republic of South 
creased $5.4 million. The total value of Africa and 130 tons of unspecified lead 
shipments of white lead, red lead, and compounds, mainly from Canada, made up 

litharge was $46.8 million, a decrease of | the 350 tons of other lead compounds. 

STOCKS 

The stock position of all segments of tons in 1966 and 23,400 tons in 1967. The 
the lead industry improved in 1967 total lead in primary materials, including 
although still well below normal levels. ore, bullion, in process, in transit, and re- 
Primary producer stocks of refined lead at fined, as reported by the American Bureau 
the beginning of the year amounted to of Metal Statistics at yearend 1967 was 
16,200 tons and antimonial lead stocks 189,900 tons in comparison with 177,100 
were 6,400 tons. The combined stocks tons at yearend 1966 and the low of 
gradually increased through May to 33,700 140,800 tons at yearend 1965. 
tons, declined to close the year at 18,200 Consumer and secondary stocks of lead 
tons of refined lead and 5,200 tons of in all forms opened the year at 90,300 
lead in antimonial lead. The combined tons and increased moderately to a peak 
stocks of metal at primary plants has thus of 114,200 tons in July and then declined 
ranged from 25,200 tons in 1965 to 22,600 to 105,800 tons at yearend. The major
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increase was in soft lead which comprised inventory of lead was reduced 27,500 
57 percent of total stocks. Government tons to about 1,193,300 tons. 

PRICES 
The domestic quoted price for common a _high of 10.51 cents in August. The dif- 

lead at New York, after two decreases of ferential of 3.5 to 4 cents per pound be- 
1 cent per pound in 1966 from the De- tween the domestic and foreign price was 
cember 1964 peak of 16 cents per pound, well above the generally accepted 2-cent 
was unchanged at 14 cents per pound additional cost of landing foreign metal at 
throughout the year. The foreign market, New York. The domestic market was thus 
as illustrated by the London Metal Ex- a favorable market throughout the year. 
change, was relatively stable with daily The Government price for stockpile lead 
fluctuations within a narrow range. The was at the industrial quoted price for 
average monthly price in U.S. currency equivalent grades at time of sale, f.o.b., 

equivalent ranged from a low of slightly the various General Services Administra- 
under 10 cents per pound in January to tion storage areas. 

| FOREIGN TRADE 

The foreign market for domestic raw entered for consumption. The value of 
materials and refined metal continued ore and bullion imported for consumption 
unfavorable during 1967. The 1,000-ton was $30.3 million indicating am average 
increase in refined exports resulted mainly value of $209 per ton in comparison with 
from larger metal shipments to Japan and, $220 in 1966. The value of metal was 
also, increased small-lot shipments to other $88.7 million, an average of $244 per 
countries. Scrap shipments abroad con- ton compared with $264 the previous 
tinued to decline indicating the upward year. Imports of fabricated lead as sheets, 
trend in lead raw material availability at pipe, and shot increased about 300 tons 
the European smelters. | to continue the upward trend. . 

_ General imports of ore and _ bullion Four countries—Australia, Bolivia, Can- 
during the first 6 months of 1967 were ada, and Mexico—contributed 93 percent 
15,800 tons or 23 percent above the re- of the ore imports and all entered for 
ceipts during the like period in 1966. The consumption, duty paid, a larger tonnage 
strike closure of domestic smelters relying than landed in 1967 indicating the draw- 
on foreign ores during the last half of the down of bonded stocks. Peru was the lead- 
year resulted in a 15-percent decrease for ing metal supplier with 19 percent of the 
the year. General imports of metal, how- total followed by Mexico, Australia, West 
ever, posted a 38-percent increase for the Germany, Canada, and Yugoslavia. These 
first 6 months and 27 percent for the year six countries contributed 82 percent of 
in comparison with the like periods in the metal entered. Of special note was 

1966. A large tonnage of lead in ore was the 90,000 tons of metal received from 
moved from bond into commercial channels European smelting centers—Belgium- 
in 1967 and imports for consumption ex- Luxembourg, West Germany, and United 
ceeded general imports by over 20,000 . . ~ | 

.f. Kingdom—in comparison with 21,100 
tons. Metal deliveries were entered for - : . 
duty payment as landed and general im- tons in 1966. This reflects in part the 
ports and imports for consumption were ™ovement of free world surplus stocks to 

identical in 1967. General scrap receipts compensate for the strike-curtailed do- 
were about 900 tons above the amount  mestic output. 

| WORLD REVIEW 

Statistical summaries of world produc- vary widely in reporting base, reporting 
tion and consumption of lead compiled sources, and estimating necessity. The 
by the Bureau of Mines, American Bureau Bureau of Mines reports, insofar as pos- 
of Metal Statistics (ABMS), and the sible, production in ore on a recoverable 
International Lead and Zinc Study Group content basis whereas the Lead and Zinc
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Study Group reports on an ore content decrease in the Americas and the small basis. Therefore, free world mine pro- decrease in Africa and in Australia. Pro- : duction totals range from the ABMS ducer stocks in the free world opened the total of 2.28 million tons through the year at about 266,000 tons, mounted to 2.372-million-ton estimate of the Bureau a high of 372,000 tons in August, and of Mines to the 2.385 million tons of the thereafter were gradually drawn down to | Lead and Zinc Study. Group. Smelter close the year at 285,000 tons. 
output also varies widely with the Bureau The consumption of metal in the free of Mines presenting primary lead insofar world was indicated to be about 3.05 as possible in contrast to the Lead and million tons in 1967, some 22,000 tons Zinc Study Group which reports metal below. the 1966 total and thus reversed production from both primary and second- the upward trend since 1958, the year ary materials. Free world smelter output reporting was initiated by the International thus ranges from the Bureau of Mines total Lead and Zinc Study Group. The con- 
of 2.22 million. tons through the ABMS sumption increase of 8,000 tons in Europe, total of 2.40 million tons to the. Lead 23,000 tons in Asia, and 3,000 tons in 

| and Zinc Study Group total of 3.017 mil- Australia, plus a small increase in Africa, lion tons. As the Lead and Zinc Study gid not compensate for the 57,000-ton de- 
Group reports free world lead consumption ‘line in the Americas. A slight gain in on the same basis as smelter metal produc- consumption was indicated in Brazil, 
tion, the Group’s figures are used hereafter Canada, Mexico, and Peru. Consumption | for comparative purposes. , | in Argentina and the United States, how- _ The upward trend in lead production _ ever, was substantially lower. ae in many countries, initiated in 1962, con- A ti CG . Mj Aguil 
tinued in 1967 with an indicated free S An sbsidia oF Si 1a oh L Co. | world output of 2.39 million tons of lead “4? # a st dace., it. Josep 1 thi hee 
in ores, a 40,000-ton or 2-percent gain ‘7CTeased production as: a resu f of higher 
over 1966. A like gain in the Communist grade mill feed. Expansion of the mine over tv s . - a and mill was underway for scheduled sphere in Europe and Asia would indicate letion in 1968 | 
a world production of 3.3 million tons in ‘°™P etion in ° . comparison with 3.15 million in 1966. — Australia——New Broken Hill Consoli- 

Major gains were registered from newly dated Ltd. and North Broken Hill Ltd. 
developed mines in Ireland and Canada. cported increases an ore mS for ag 
Expansion of production at mines in scal year —O/, an broken fil 
France, West Germany, Italy, Spain, and south ie a slight wectine in ted si 
Sweden also assisted in the 31,000-ton € iead content of ores milled at a 
increase in Western Europe. The increases _ three companies declined from a to 0 
in Canada, Peru, and Argentina more percent. Keserves were increased for the 
than offset the decreases in the United nroken i. area. A labor pease of one States and Mexico to post a North ay and a slowdown period o ays 
American increase for the year. The Asian occurred in the June-July period. 
increase of 6,000 tons was confined to Mount Isa Mines Ltd. milled 1.06 
Burma and Japan, and Australian produc- million tr of lead-zinc pre in comparison 
tion increased 8,000 tons as the labor to 1.2 million tons in the prior - 
troubles of 1966 eased. African production, _ fiscal period. tne ead grade, however, in- 
however, declined about 16,000 tons, creased from 6.8 to 7.8 percent lead in principally in South-West Africa and 1967. Lead smelter production of 70,400 
Morocco. tons of lead bullion was the highest on 

Metal production from primary and __ record despite problems early in the period 
secondary materials in the free world with the new updraft sintering machine 
gained about 18,000 tons to 3.017 million commissioned in October 1966. Ore re- 
tons in 1967. The Communist area produc- serves were increased slightly.” 
tion of metal is estimated to be about Lead bullion produced in Australia at 
750,000 tons for a world total of 3.75 mil- the Broken Hill Associated Smelters Pro- 
lion tons in 1967 of which 600,000 tons was __ prietary Ltd. smelter, which is converted f° 
derived from secondary material. The in- refined metal at the plant, and the 
crease of 68,000 tons in Europe, primarily Mount Isa Mines Ltd. smelter, which is 
in West Germany, and 34,600 tons in —~—————_. Japan more than offset the 76,000-ton pp. Mount Isa Mines Ltd. Annual Report. 1967,
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shipped abroad for refining, was .a record Mineral exploration and development 
high in 1967. mo continued to be a major activity in Canada 

CO with perhaps the most significant develop- 

sO0metsiotoncapecity smelter at Santo ™ent of the year being the announcement Amaro Bahia. Pp " the Boaui that Anvil Mining Corp., a subsidiary of 
maro, bahia, came trom the boquira Cyprus Mines Corp. (60° percent) and 

mine in south-central Bahia, the largest Dynasty Explorations, Ltd. (40 percent), 
mine in Brazil. Ore for the Panelas flota- Would invest $60 million in a 5,500-ton- 
tion plant and 9,000 metric ton capacity per-day lead-zinc facility in the Vangorda 
Parana smelter is mined at Panelas and area _ of the central Yukon Territory. 
at three other properties in the Sao Paulo. Annual production of 370,000 tons of lead 
‘Canada.—A 5-percent increase in mine and zinc concentrates, commencing in- 

production to 339,700 tons of lead in ore 1969, will be shipped mainly to Japan 
lifted Canada to the position of the third Until the feasibility of a smelter is 
largest producer, exceeded only by the determined. ee 
U.S.S.R. and Australia. Production from France.—Mine production was slightly. 

two new mines that completed their first above the 1966 level which reflected the 
full year of operation accounted for most’ expansion at the group of mines. con- 

of the increase with the remainder from _ trolled by Société Miniére et Métallurgique | 
two new mines starting in 1967 and in- de Pefiarroya, especially the newly devel- 
creased output at other mines. Cominco, oped Largentiers mine. Output of lead at | 
Ltd., operated the Sullivan and Bluebell the Noyelles-Godault refinery also. - in- 

mines in British Columbia. Pine Point creased. Expansion of metallic lead out- 
Mines, Ltd., a subsidiary of Cominco in put from all of the’ European plants of 

the Northwest Territories, was the largest Pefiarroya in the first half of 1967 was 
individual lead producer in Canada. Pro- reported to have exceeded 12 percent 
duction from this operation in (1967 was compared with that of the like period in | 
1.52 million tons of milling ore with a 1966. | | oe 

combined. lead-zinc grade of 14.4 percent | . +. 
and 333,000 tons of direct-shipping ore of _!réland.—The Irish Base Metals, Ltd. 
45.9 percent Jead-zinc. A new 3,000-ton- operations at Tynagh, Galway, continued 

per-day addition to the present 5,000-ton- fo expand ‘output in’ the second : year of 
per-day concentrator was under construc- operation. The 42,000 _ tons of lead in 
tion. Scheduled for completion in late concentrates produced in 1966 increased 
1968 the addition will. handle ore from to over 60,000 tons in 1967. The other 

the adjoining Pyramid ore bodies being mayor lead-zinc development, Consolidated 
. os . _ Mogul Mines, Ltd., completed construction 

stripped for open pit production. Produc- f . qd f “plant d 
tion of refined lead at the Trail, British 4 ee sf he suriace’ pian h 
Columbia, smelter amounted to 187,600. evelopment of the mine was approach: 
tons in comparison to 184,900 tons in ing the 2,300-ton-per-day output required 
1966.2 Ecstall Mining, Ltd. a subsidiary © Start up the concentrator and achieve- 
of Texas Gulf Sulphur Co., operated the ment of the 3 ,000-ton-per-day capacity 
Kidd Creek mine near Timmins, Ontario, ™ expected within 3 months of initial 
throughout the year with the mill reach- production. Official ore reserves at. this 
ing full operation in mid-February. Over 3 property were | reported at 11.4 million 
million tons of ore was mined and 43,000 tons in the main ore body averaging 8.16 

| tons of copper-lead concentrate shipped to percent zinc, 2.80 percent lead, and 0.81 
smelters in the United States. The No. 6 ounce of silver. | 
mine of Brunswick Mining and Smelting Japan.—The output of lead in ore 

Corp., Ltd., near Bathurst, New Brunswick, continued at essentially the same level as 
completed its first year of operation to in the previous year, namely 70,000 tons. 
substantially increase the output from The 31-percent expansion in refined lead 
the New Brunswick area. Early in 1967, capacity in 1966, predominantly by the 

East Coast Smelting and Chemical Co., Harima Imperial Smelter of Sumitomo 

Ltd., a subsidiary of Brunswick Mining ISP Co., Ltd., and the Naoshima smelter 

and Smelting Corp., began production of of Mitsubishi Cominco Ltd. was, how- 
lead metal at its Imperial Smelting type  €VE": reflected in the record output of 

blast furnace at Belledune, New Brunswick. 8 Cominco, Ltd. Annual Report. 1967, p. 6.
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165,300 tons of lead in 1967, an increase U.S.S.R.—The lead-zinc industry was 
of 34,600 tons. Six Japanese lead and _ reported to be engaged in an expansion 
zinc smelting companies initiated a joint program that will result in a substantial | 
venture to build an Imperial Smelting increase in lead output, recently estimated 
Process plant at Hachinohe, scheduled to at over 400,000 tons annually. Improve- 
be operating by October 1968 with a ment of extraction processes, modernization 
capacity of 5,000 tons of zinc and 2,500 of mining equipment, and techniques and 

| tons of lead monthly. development of new ore bodies is a major 
oy . objective in the current 5-year plan.4! New 

_Mexico.—Output of lead declined capacities and extensions to be carried out 
slightly owing to the generally declining through 1969 have been reported to total 
content of ores mined. Expansion of pro- 400,000 tons of lead and 600,000 tons of 
duction facilities was underway at many Jine for world markets. ] 
of the mines with substantial increases in | 
ore and concentrate production anticipated Yugoslavia——The lead-zinc industry 
when the modernization projects are com- continued to emphasize exploration and 
pleted. Cia. Minera Los Angeles, S.A., development in 1967. In recent years 
completed construction of a 100-ton-per- some 12 million tons of new reserves have 
day lead oxide smelter in the Ocampo, been established in Serbia. A new lead- 
Coahuila, area to smelt accumulated zinc mine was opened at Novi Pazar, in 
reserves of lower grade ore previously the Kosovska Metrovica deposits. The 

unprofitable for shipment to the Pefioles Ajvalija, Kiznica, mines were being 
smelter in Torreon. Compafiia Fresnillo, modernized and open pit production 
S.A. and Zimapan, S.A., 49 percent owned developed. At the Podvirovi mine in Besna 
by The Fresnillo Co., Inc., produced Kobila shafts were sunk in an ore deposit 
41,100 tons of lead in the 1966-67 fiscal reported to contain 200,000 tons of ore 
year from the Fresnillo, Naica, and analyzing 9.7 percent lead, 8.7 percent 
Zimapan units, slightly lower than in the zinc, 2.2 percent copper, and 130 grams 

| prior year with reserves increased slightly. of silver per ton. Trepca Lead and Zinc 
Substantial progress was made in develop- Mines and Refineries obtained a $7 million 
ment of the new Amaltea and Rubi mines loan from a group of London banks to ex- 
near Talpa in the State of Jalisco with a pand production to an expected 150,000 
200-ton-per-day mill completed and about tons of pig lead annually in relation to 
to commence production. Development of the 1967 rate of about 100,000 tons. 
the Sombrerete mine was encouraging.® ; 
Asarco Mexicana, S.A., 49 percent owned Other Countries.—Output in the African 
by American Smelting and Refining Countries was indicated to be substantially 

Company, reported 77,700 tons of refined below that of the prior year. An Algerian- 
lead produced in 1967 compared with Moroccan border dispute involving ore 
83.900 tons in 1966.1" movement across the frontier was unre- 

| solved. The nationalization of Tunisian 
Peru.—Compania Minerales Santander, mines, under the Société Tunisienne 

Inc., a St. Joseph Lead Co. subsidiary, d’Expansion Miniére, was reported to have 
continued with development of the accelerated prospecting and the opening of 
underground mine with open pit produc- two new lead-zinc mines. The Republic of 
tion scheduled to be phased out in the South Africa output, centered in the 

fourth quarter of 1968. Production at the operation of the Tsumeb and Kombat 
Cerro de Pasco Corp. complex of base- mines and smelter of Tsumeb Corp., Ltd., 
metal facilities in Peru was adversely af- was below the 1966 level with a substantial 

fected by a 1-week strike at the mines and drop in lead ore produced and a 7-percent 
a 2-week strike at the metallurgical plants decline in metal output. 

in 1967. Lead production amounted to 9The Fresnillo Company. Annual Report. 

90,000 tons compared with 97,600 met) ee oiean Smelting and Refining Company. 

tons in the prior year. Forty-three percent a eg Oy Pe Lead-Zine Industry 

of the lead came from purchased ores During the Fifty Years’ Existence of the Soviet 
. State. Tsvetnyye Metally. (English Transl.), 

versus 48 percent in 1966. No. 8, August 1967, pp. 5-13.
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ne - TECHNOLOGY | 

The metallurgical, environmental, and of low-sulfur stack gases from. roasting of 
end product areas of lead continued to lead concentrates has oftem had an 
attract major research interest. — economic bearing on elimination of un- 

The technical problems in concentration desirable sulfur dioxide from lead 
of the complex black ores of Japan and smelter stack gases. Successful research in 
methods of solving these problems at updraft roasting has resulted in a decision 
various Japanese plants were discussed.2 by The Bunker Hill Co. to revise the 
The combined effort of The Bunker Hill roasting plant at Kellogg, Idaho, and 
Co. and Sherritt Gordon Mines Ltd., in eventually divert all sulfur dioxide to the 
the successful pilot plant pressure leaching sulfuric acid plant operated im conjunc- 
process for base metals resulted in a pro- tion with the zinc plant. 
posed construction of a commercial re- Improvement of the mechanical prop- 
covery plant at Kellogg, Idaho. The Outo-. erties of lead has long been a major re- 
kumpu Oy Co., Helsinki, Finland, has de- search objective. A dispersion-strengthened 
voted a major research effort to develop- lead alloy, placed on the market in devel- 
ment of flash smelting of lead concentrates opment quantities, incorporates superior 
that would eliminate: sintering. Pilot test-.- corrosion resistance, high strength, and 
ing of the process indicates the favorable’ good creep resistance without certain dis- 
economics of the process for certain ores.» advantages inherent in the antimoy addi- 

The interest in use of oxygen in primary. tive alloys. It has been found that the 
and secondary lead smelting continued as addition of a small amount of lead to 
productivity increases were reported at  copper-base alloys, especially beryllium- 
blast furnaces incorporating supplemental copper alloys, diminishes the problems 

oxygen in the fuel. An onsite oxygen plant associated with manufacture of bars and 

has been built in East Helena, Mont., to rods of beryllium-copper and also increases 
supply oxygen requirements to The wmachinability. Permanent magnets were 
Anaconda Company and American Smelt- manufactured on a development scale at , 
ing and Refining Company. The Bureau General Motors Research Laboratories 
of Mines reported on an extensive study from a powdered compound of iron and 
of electric smelting of complex lead-zinc lead oxides in a process resulting in a 
sinter and concluded that, while reduction hard ceramic permanent magnet. 
of lead and zinc was satisfactory, the 

recovery of zinc metal was unsatisfactory, 12 Yonezawa, Dr. Toshiaki. How Selective 

and that slag-resistance open-bath electric Flotation Recovers ar Minerale ceageys 
smelting of complex lead-zinc sinter was Mining, v. 3, No. 4, April 1967, pp. 26-31. _ 

not considered feasible.* A process was Nop pa emeiting Malmstrom, and Brit 
developed on a laboratory scale for the J.” Metals, v. 18, No. 12, December 1966, pp. 

recovery of lead, copper, and iron from = 192) eon ser, Richard N., Seth C. Schaefer, and 
secondary lead smelter matte by roasting James E. Mauser. Electric Smelting of Complex 
and leaching to recover copper and lead Lead-Zine Sinter. BuMines Rept. of Inv. 6999, 
and subsequent smelting to yield pig 15 Wilson, D. A., and P. M. Sullivan. Recovery 
iron. of Lead and Copper From Blast earnase 

The problems associated with utilization Matte. BuMines Rept. of Inv. i042, 200%.
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Table 2.-Mine production of recoverable lead in the United States, by States 

oe _ (Short tons) 

Oo State . 1963 1964 (1965 1966 1967 - 

Alaska_.__...--.-----.----------------+--- 5B Lee Q). 414 wane eee 
Arizona_._._._.- ~~ eee eee eee ee 5,815. 6,147 5,913 5,211 4,771 
California. ...-._._-------.--------2------ 823 1,546 1,810 1,976 $1,735 © 

. Colorado__....--------.--+-----------.--- 19,918 | 20,563 | 22,495 23 ,082 21,923 
Idaho____ 22 eee eee eee = 75, THY 71,312 66 ,606 12,3384 61,387 
THlinois........--2-2.-2--- eee 2,901 2,180 -. °8,005 © 2,285 ~ 2,384 
Kansas___...-..-----_-- eee eee ea--e---- «sd, 02:7 1,185 1,644 1,109 1,081 | 
Kentucky _.-- 222 ee 831 858 — T56 A484 | 845 , 
Missouri... 2220 ee eke 79,844 120,148 183 , 521 132,255 152 , 649 
Montana__._._.-..2-_- ee eee 5,000 4,538 «6, 981 4,409 898 
Nevada. _...- 2-2-2 ee eee 1,126 . -° 809 2,277 8,581 1,500 
New Mexico____.-.- ula eee ieee. «6: «1,014 1,626 3,387 1,596 ~ 1,827 
New York..____...-__-__------------------. =. «1,009 132 601 1,097 1,653 

. North Carolina_....-. 2.2 Lb ee eee «yr woe wal aeee 
Oklahoma... 2-2 ule eeee_eee = «8, 192 2,781 2,813 $2,999 2,727 
Tennessee___ 2. ee eee eee ee eee wen ene pelea ne 181 eens 
Utah_- ee eee 45,028 40,249 37,700 64,124  ~©-6§8,813 
Virginia... 2 eee ce ee--w- = 8,500 si 93, 857 3, 651 3,078 3,430 
Washington....._....._-.---.--.-.-------- 5,374  §,7381 - «6,328 5,859 2,762 . 
Wisconsin... 20a eee 1,116 1,742 - 1,645 — 1,694 1,596 
Other States... lowe eee 25 BB“ gee ene 

Total__.._.....--_-....2-.------.-. 258,369 286,010 301,147 327,368 316,931 

1 Combined with “Other States’’ to avoid disclosing individual company confidential data. — ;
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Table 3.--Ore, old tailings, etc., yielding lead and zinc in the United States in 1967 
= (Short tons) 

Lead ore Zine ore Lead-zine ore 
State A A 

Gross Lead Zine Gross Lead Zine Gross Lead Zine 
weight weight weight 

Arizona. .-.. 2-2-2222 1,163 58 4 69 , 686 149 2,926 274,621 4,527 10,382 
California. ..-_-.-.-- 3,360 1,283 1 i 7,860 345 363 
Colorado..----.----- ~ 1,297 115 18 222,910 2,127 21,325 354,527 9,926 15,273 . 
Idaho__.__.2.------- 239,424 19,752 3,306 26,178 736 2,242 676,355 33,875 42,955 

Illinois... .-------- eee eee eee nee eee eee (?) (*) () Lleol e ee ee eee ee nn nee- 
Kansas..---.------- ene een wee cee ee eo nn ee 250,769 1,029 4,763 126 2 2 
Kentucky. -_.-.-----2. 2 eee eee Cee Lee 58,688 ___... 5,481 __-___ Le LLL lel fell ee 
Missouri_.-.---.-.-. 5,561,390 152,634 7,391 800 4 21 1,634 il 18 
Montana_.-_.--.-_-- 4,107 461 78 85,836 182. 1,681] 211 31 10 
Nevada__._-.------. 252 28 5 904 69 217 228,509 1,397 2,807 
New Jersey..------.. .-------- ------- ------ 152,880 _.___. 26,041 ______ Le -LeLe le LLL Lele 
New Mexico._-.-.-.~- 5 (4) wenane 272,058 1,743 20,548 1,774 84 184 
New York...---.---. --------- --+---- ------ 178,848 .--_..- 16,807 629,901 1,653 53,748 
Oklahoma_-_.-....-- 4,891 84 10 861,278 1,721 9,511 76,689 922 1,149 
Pennsylvania_.....-. ~-.---.-- wee lee eee eee 646,863 _.._.. 35,067 ________ 2 Lleol LLL Lee 
Tennessee__--_2_-.-_. ------.-- «------ .----- 8,862,508 ..._.. 102,865 __~.. 2 -Le Lele Lee 
Utah__ oe 2538 24 4 -. owe eee 2 --4---- 448,783 48,200 28,921 
Virginia__..2.2--- eee eee eee eee eee eee eee eee -e-----: «640, 530 3,430 18,846 
Washington_._.-_---. -----.--- ------- ------ 588,809 973 16,121 292,628 1,788 5,419 
Wisconsin......-.--- .-------- ------- ------ 988,798 1,596 28,953 ___...- 2. -.----- ------- 

Total____._.-.._._. 5,816,142 174,489 10,888 7,712,813 10,329 294,519 3,629,098 106,191 180,077 

| . Copper-lead, copper- . 
zinc, and copper- All other sources ! Total 

State lead-zince ores 

Gross Lead Zinc Gross Lead Zine Gross Lead Zinc 
weight weight weight 

Arizona._........-- 17,306 1 682 20,149,396 36 336 20,512,172 4,771 14,330 - 
California...-..-... ---.----- ------+ --.--- 1,924 107 1 13,144 1,735 441 
Colorado_......---- 437,700 9,654 15,738 154, 778 101 98 1,171,212 21,923 52,442 
Idaho____.- eee ee ee ee ee eee ee 770,384 7,024 8,025 1,712,291 61,387 56,528 
Tilinois. 2.2. wae eee eee, poe eee fee e ee 3704,547 2,384 20,416 704,547 2,384 20,416 
Kansas....---.----- ee ee ee eee ee eee eee eee ee eee ee eee ee eee 250,895 1,031 4,765 . 
Kentucky._.....--. .-------- ------ ------ = 98,469 845 836 152,157 845 6,317 
Missouri_-...----~-- ene -e eee ee eee eee ee ce ee nee eee wee ee ------ 5,568,824 152, 649 7,430 
Montana.__._....-- --------- -u---- -- eee 31,364 224 1,622 71,518 898 3,341 
Nevada_..-__.--_.- --ee eee ee eee eee eee eee 1,393 6 6 231,058 1,500 3,035 
New Jersey_..-..--- --0------. we eee eee ne eee eee eee eee wee 152,880 ..-..-. 26,041 
New Mexico._.-._-- 42,268 ___._. 312 84,641 (4) 336 400, 746 1,827 21,380 
New York, __.-_-_-- ~~~. ---- ee eee wen eee ee ee ee eee ee eee wee eee 808, 749 1,653 70,555 
Oklahoma. ___--.--.- ----5---- fee nee ween ee pee eee eee wee ee 442,858 2,727 10,670 
Pennsylvania__..... ---.---- 2 eee ee --e ene ene n ee eee we eee wees 646,863 _.___._. 35,067 = 
Tennessee.._....... 1,605,590 _.._.. 10,200 ___._._._. -.-.-. -.---_ 5,468,098 .___._. 118,065 
Utah... _-.- -.._-- 127,182 5,424 4,514 16,233 165 812 587,401 53,813 34,251 
Virginia__..-..----- --------- --+---- +----- --- +--+ ee ---- ee --+--- 640,530 3,430 18,846 

; Washington...-...-. ..------- oe eee we eee 15 1 _.__-- 876,452 2,762 21,540 
Wisconsin____.-..-- .--.----- ---e-e wenn we ee eee eee ee ee ee cee eee 988,798 1,596 28,953 

Total_____....___ 2,280,046 15,079 31,441 22,008,094 10,893 32,488 41,396,193 316,931 549,413 

1 Lead and zine recovered from other ores (copper, gold, silver, etc.) and from smelter slags, mill tailings, and 
miscellaneous cleanups. . 

2 Zine ore combined with ‘‘All other sources’’ to avoid disclosing individual company confidential data. 
3 Includes zine ore. 
‘Less than }4 unit.



662 MINERALS YEARBOOK, 1967 

. Table 4.—Mine production of recoverable lead in the United States, by months 
(Short tons) 

C Month 1966 1967 

January_______..__.. eee eee 26,206 25,622 
Fehruary__._____._...______ eee. 24,734 25,428 
March___________ eee. 30,650 30,065 
April____. 22 eee. 26,945 29,368 
May._.___-.---2--2. 2-2-2 eee ti, 899 32,051 7 
June___- 8. 26,453 - 28 ,032 
July__ 2-22: 4 - 24,388 
August_._...- 28. 28,547 24,730 
September_..____-.-_ 2 eee. . 27,811 22,839 
October.__.____._-_2 2. 28,521 25,366 . 
November._______.____-__. ee ee 27,154 24,225 
December_._______-_._._______.____._____.. 2s 27,483 24,822 

Total....____. 2-22-2827, 368 316,931



Table 5.—Twenty-five leading lead-producing mines in the United States in 1967 in order of output 
nnn eee nena ne ene cee A LLL LLL OLE CLI COLL LILLE LE OLE LASS AIO TAT ADOLESC ESS I SE APES SACS DE PEDO AAS SINS 

Rank Mine State County . Operator Source of lead 
eee enna een eee nee LO I LLL LLC CS ALAC CISCO ED SCS CSSA OAS LOTTA SERENE CSO ESPOSITO CAS ACO CED EC SECTOR 

1 Viburnum....--.-...-------. Missouri__.... Crawford, Iron, and Washington. St. Joseph Lead Co._.__.._..._._.._._.-...--. Lead ore. . 
2 Federal......------.------.- ----do........ St. Francois._.....-- 222-22 ---. dow eee Do. - 
3 Filetcher.....--.-.---------..  .--.do_.._.... Reynolds..__.._.__---2-2 eee. 8 _O_. eee Do. 
4 U.S. and Lark.-.......---.-. Utah_.-..-.... Salt Lake_.......-........_.... United States Smelting Refining and Mining Co_. Lead-zine ore. - 
5 Bunker Hill............-.... Idaho__-.-_... Shoshone._._.._............... The Bunker Hill Co______._____..._.._._._... Do. 
6 Lucky Friday.........--..--. 0 ------do.-.-.) «--.d0_2- 22... Hecla Mining Co_________..........._........ Lead ore. 
7 Burgin............---------. Utah.--...... Utah ___-_..22222 2... Kennecott Copper Corp._........-..-._-....... Lead-zine ore. . 
8 Indian Creek..............-. Missouri-..... Washington..................__. St. Joseph Lead Co_.._..._....__..._.._....... Lead ore. 
9 Star-Morning......--...----. Idaho.._...... Shoshone...._................. Hecla Mining Co_____....__..__..___.......... Lead-zine ore. 

10 Idarado___.__._-------...-.. Colorado_..... Ouray and San Miguel_._._._... Idarado Mining Co____....---...--.----....-. Copper-lead-zine ore. 
11 Mayflower........_-..-.--.-. Utah_....-.... Wasatch.._._--.-..-.--....... Hecla Mining Co.__________._....__._.._-_--- Do. . 
12 Iron King-...__----.-------. Arizona....... Yavapai_...__.-.......-........ Shattuck Denn Mining Corp...__.............. Lead-zine ore. 
18 United Park City......_._... Utah._.....-.. Summit and Wasatch._......... United Park City Mines Co____.._.__._..-__-. Do. 
14 Austinville and Ivanhoe....... Virginia.._.... Wythe__._.__..._..___._.__... The New Jersey Zinc Co____. eee Do. : 
15 Ophir.._.-.---------------.. Utah_....._... Tooele_____-_.._.__..____._.__. United States Smelting Refining and Mining Co_- Do. . 
16 Page.-_....-----~----------. Idaho_.__..... Shoshone.__-__.....--......... American Smelting and Refining Co____.._____. Do. 
17 Sunnyside.._......------.--. Colorado...... San Juan_____.._.............. Standard Metals Corp_.__......-_--..-..__-_-- Do. 
18 Eagle....._..---.---------4- -.--do----.... Eagle._._-__--2 2222. ---.. The New Jersey Zine Co_______.____....-_.... Zine, copper ores, | 
19 Silver Star-Queens__-_.--..... Idaho_........ Blaine._.__.....----.-.-.---.. Federal Resources Corp___...............-..... Lead ore. 
20 Pend Oreille-_._..-.-........ Washington.... Pend Oreille._.._.._...___...._ Pend Oreille Mines & Metals Co.._............. Lead-zine ore. , 
21 Brenneman.._......-----..-. Colorado_...._ San Juan_.._____...______...... Standard Metals Corp... 022 Do. 
22 Balmat..........----..---.. New York_.... St. Lawrence....__......__..... St. Joseph Lead Co__._....___.........._...- Do. 
23 Bunker Hill Slag Dump....... Idaho......._. Shoshone_.__...._....._..._.... The Bunker Hill Co___....._................. Zine slag. - 
24 Rico Argentine._..._.......... Colorado.._..._ Dolores__..__._._....___..__.. Rico Argentine Mining Co__._.__._.._.__._.._... Lead-zine ore. 
25 Emperius........--...------.  ----do....-.-. Mineral.._.__.-............... Emperius Mining Co_.._._......-..-_--._..._-. Do. ; 

3
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Table 6.—Refined lead produced at primary refineries in the United States, by | 
| source material 

| | (Short tons) | 

| 1968 1964 1965 1966. = «1967 

Refined lead: . 
From primary sources: 

Domestic ores and base bullion. 239,660 294 ,254 305 , 007 318 ,646 258 , 507 
Foreign ores and base bullion... 155,072 155,175 113 ,242 122 ,089 121 ,387 

Total__..__._.-.._......... 894,782. 449 ,429 418 ,249 440 , 735 379 ,894 
From secondary sources. _._...._-.- 3,741 8,505 13,140 9,004 2,538 

Grand total__..........._.-..--_ 398,473 457,934 431,389 449 ,739 382,482 
. Average sales price per pound_._..-__..-.. $0.108 $0.131 $0.156 $0.146 $0.134 

Calculated value of primary refined lead . 7 
(thousands) 1__........._.-----._.--_ $85,262 $117, 750 $130 , 494 $128 ,695 $101 ,812 

1 Excludes value of refined lead produced from scrap at primary refineries. 

Table 7.—Antimonial lead produced at primary lead refineries in the United States 

Produc- Antimony content Lead content by difference (short tons) 
Year tion 9 § ———_ -—- ——__—___-- 

(short Short From From From 
tons) tons Percent domestic foreign scrap Total 

| . ore ore 

1963___..___..---.---..--___..- 18,818 1,890 10.0 4,553 4,703 1,672 16,928 
1964_____......-.-_--- 2... 24,028 1,995 8.3 4,522 4,085 13,421 | 22,028 
1965____. 2 eee) 27, 895 1,984 7.1 2,809 3,803 19,299 25,911 
1966___...._...---__--_-_.....-. 24,059 2,119 ~=8.8 6,025 5,157 10, 758 21,940 
1967.___...-..----2-- ee - = 18, 608 1,717 9.2 5,449 3,634 7,808 16,891
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Table 8.—Stocks and consumption of new and old lead scrap in the United States in 1967 

(Short tons, gross weight) . | 

Consumption | 
Class of consumers and Stocks Receipts ——_-_______________-—_-__—_ Stocks 

type of scrap Jan.1* New Old Total . Dee. 31 
| scrap scrap 

Smelters and refiners: 
Soft lead.__..2--- 2-22 ele. = 2,424 57,674 __. ell 57,498 57,498 . 2,600 
Hard lead___.._.22 2 ee 1,035 18,9381 _____ LL. 18,520 18 , 520 1,446 
Cable lead._._-_......2 222-222 = 1,125 34,231 __._____. 34,413 34,413 943 
Battery-lead plates._.__...... 27,570 454,805 ________- 453 , 640 453 , 640 28, 735 
Mixed common babbitt______- 214 3,656 ___..__.. 3,535 8,535 335 
Solder and tinny lead________. 311 12,770 ____ LL. 12,802 12 , 802 279 
Type metals___..__..__...... 2,852 35,649 ____-____ 34,898 34,898 3,603 
Drosses and residues___._..... 16,823 104,075 . 101,181  -.._____- 101,131 19, 767 

. - Total..._-._..----__- 2 ee 52,354 721,791 101,131 615,306. 716,437 57,708 

Foundries and other manufacturers: #22 a 7 7 
Soft lead... 2222-2 ee 34 Wi LLL. 189 189 16 
Hard lead_-.____.._-___.---- 4B © OL iL LL iLL. 150 150 24 

- Cable lead._.._--_-_--2- Le 43 33 _____ Le . 58 58 18 
Battery-lead plates._________. 28 en 47 
Mixed common babbitt.__---- 134 9,488 . ___.___. 9,490 9,490 — . 82 
Solder and tinny lead__..-....0 --.222 0 Leet eee eee eee eee eee ene 

- Type metals__._------------- eee eee eee eee eee eee 
Drosses and residues... ___.__. 126 > ee 141 

| _ ‘Total-.-..2--.-22--------- 488 9,777) Le 9, 887 9, 887 328 
All consumers: — _ a | 

| Socft lead_...2. 222-2 ee eee. 2,458 © 57,845... _- 57 , 687 57,687 2,616 
Hard lead__._____. 22. 1,108 19,082 __._.____ 18,670 18,670 1,470 
Cable lead______-_-.__2- 1,168 34,264 ________- 34,471 34,471 961 
Battery-lead plates__......... 27,598 454,824 ________- 453 , 640 453 ,640 28 , 782 
Mixed common babhitt_-_.____ 348 13,094 _______.. 13,025 13 ,025 417 
Solder and tinny lead_________ 311 12,770 _______.. 12 , 802 12 , 802 279 
Type metals__...-..._....... 2,852 35,649 ________. 34,898 34,898 3,603 

OO Drosses and residues._._...._..._ 16,949 104,090 101,131 (weet e ene 101,131 19,908 

Grand total................ 52,792 781,568 101,131 625,198 726,324 58,036 

t Revised. . 

Table 9.—-Secondary metal recovered ! from lead and tin scrap in the United States 
: in 1967, by type of products 

(Short tons, gross weight) _ 

. . 

Lead Tin Antimony Other Total 

Refined pig lead_.__.__-.....2..- 2-22-2222 eee--- 127,466 9 __-8 ee Le 127,466 
Remelt lead... ...2..--2----- 2-2 eee. «= 22,878 ween ee fee ee eee eee 22,878 

Total._-.-.-- 2-22-2222 ------) 180,844 -2 2 ee Lee. 150 , 344 

Refined pig tin..............-22-22-------------- ------- 3,294. _....... 3,294 
Remelt tin_-.-.-..- 22-22 eee eee ee 263 __.----. -LL- 263 

Total. ........-.-222.2-2----------- eee eee 3,557 _.-..--. -__-- 3,557 

Lead and tin alloys: _ 
Antimonial lead_____.._............--..-..-. 288,719 432 16,783 418 306 , 352 
Common babbitt.._-.._.......2..2----....-. 15,276 833 1,622 116 17 , 847 
Genuine babbitt........-2222- 30 188 16 9 243 
Solder. .....-.-------------22--2-- ee ee---- =: 381,705 5,348 430 93 37,576 
Type metals_._.-.---....--.---.-..---.--.-. 30,149 1,797 4,576 4 36 , 526 
Cable lead... .__.----.....-2-2-22---22------- = «19,581 8. 190 __._. 19,721 
Miscellaneous alloys. _._.......__._____._._.- 1,297 433 47 123 1,900 

Total.___..---- 2-2 eee. = 386,707 9,031 23 , 664 763 420,165 
Tin content of chemical products._._..._...._..._. ______. 567 __-.- 2 Lele 567 

Grand total_..--........2-....----.-.-.._-. 537,051 13,155 23 , 664 763 574,633 
SSS ee ee 

1 Most of the figures herein represent actual reported recovery of metal from scrap.
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>. Fable 10.—Secondary lead recovered in the United States: 

-  (Short.tons) — . 

1963 1964 1965 1966 1967 

As metal: . oe . 
_ At primary plants_-____---.------- 3,741 8,505 . 138,140 9,004... ss 2, 588 

At other plants_.....__.____------ 130 , 788 140, 702 168 , 774 147,215 147, 806 

| ‘Total.............-..---.----. 184,529 149,207. 181,914. 156,219 150,844 

In antimonial lead: - . co i 
At primary plants.._..___.._____- 7,672 . 18,421 19 ,299 10, 758. - 7,808 
At other plants._._.____........-. 287,125 257,101 251,354 © 272,977, 2.80, 911 

- Totak_______._____-__________- 244,797 270, 522° 270,653 . 283,735 ~~. 288,719 
In other alloys___._..__......._.-.--. 114,145 © 121,853 123,252 . 182,880 - . 114,709 

-- Grand total: RE 
Quantity ____._____._. 2 - 493 ,471 541 , 582 575,819 572 , 834 553 , 772 
Value (thousands)__.____.-. $106,590 $141 , 894 $179 ,656 $167,268 $148,411 

Table 11.—Lead recovered from scrap processed in the United States, by kind of 
scrap and form of recovery | oe | 

| | (Short tons) OO 

Kind of scrap 1966 1967 Form of recovery 1966 1967 

New scrap: As soft lead: DC , - 
Lead-base___.._...._... 79,573 71,829 | At primary plants-_-—__-_ 9,004... 2,538 
Copper-base_-_..-..--- 7,424 4,500 At other plants_____.... 147,215. 147,806 

Tin-base_..-...------. 508 578 Total.............-. 156,219 | 150,344 

“Total............... 87,505 76,907 Inantimoniallead'_._..... 283,735 288,719 
SSS == In other lead alloys.__._.._... 108,264. 96,884 

Old scrap: In copper-base alloys...__... 24,566 17,795 
- Battery-lead plates._._... 285,489 | 303,258 In tin-base alloys_-.--....-- ©: 50 ~ 30 

All other lead-base___... 179,502 155,892 —— 

| Copper-base________.._ 20,334 17,711 Total_..__...__._-.. 416,615 403,428 
Tin-base____________-- 4 4 ———————————— 

——— Grand total.......... 572,834 558,772 
Total___....--------. 485,329 | 476,865 . . a 

Grand total...._..... 572,834 ©. 553,772 oF 

a 

1 Includes 10,758 tons of lead recovered in antimonial lead from secondary sources at primary plants in 1966 
and 7,808 tons in 1967.
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| Table 12.—Lead consumption in the United States, by products 

(Short tons) 

Product 1966 1967 Product 1966 1967 

Metal products: . 
Ammunition......... 78,485 78,766 Pigments—Continued 
Bearing metals._.__.. 21,588 19,561 Pigment colors___-_-_-- 13,695 13,041 
Brass and bronze.._.. 25,447 20, 467 Other 1___-__---___-- 8 , 562 5,473 
Cable covering.._-.-. 66,491 63 , 037 —_—_— 
Calking lead____._.._-. 63,250 48,789 Total___._._.___-_- 119, 888 103,190 
Casting metals...___. 6, 671- 10,083 —————— 

Collapsible tubes__.-. 11,987 11,299 Chemicals: 
Foil_.-.--.-.--..-_-- 6,041 6,148 Gasoline antiknock 
Pipes, traps, and additives_.___....- 246, 879 247,170 

bends___._..-_---. 19,984 20,184 Miscellaneous: 
Sheet lead_____-.-.-.. 28,938 26, 763 ehemicals___---_-- 614 609 
Solder__.........-.-. 78,898 68 , 833 OO OO 
Storage batteries: Total__..._-.--- 247,493 247,779 | 

Battery grids, ——_——__——_—_——_——— 

posts, ete._._._. 240,535 229,287 Miscellaneous uses: 
Battery oxides... 231,957 237,378 Annealing. ..._._---- 5,441 4,202 

Terne metal____.__-- 1,966 1,620 Galvanizing._____ ~~. -- 1,639 1,854 
Type metal___.....-. 30,421 28 , 554 Lead plating.____._-- 428 532 

—_ OOOO Weights and ballast___ 18,090 15, 794 
Total_.........._._. 912,609 870 , 769 ————— 

. ——————— Total_____________ 25,598 22,382 
Pigments: ; Other, unclassified uses___- 18,289 16,396 

White lead. _______-- 8,131 8,087 —————————————————— 

Red lead and litharge. 89,500 76,589 Grand total 2.____._ 1,323,877 1,260, 516 

1 Includes lead content of leaded zine oxide and other pigments. 
2 Includes lead which went directly from scrap to fabricated products. 

Table 13.—Lead consumption in the United States, by months 

(Short tons) . 

Month 1966 1967 Month 1966 1967 

January___._....-----_-. 104,651 107,431 August_.____..__--_-____- 114,046 104,406 
February_._.__......-.-. 101,506 99,789 September____.___.------ 110,951 102 , 553 
March.____.___.__....-. 114,570 112,912 October___._..__.__---_- 120,575 111,920 
April......-...--.-_._._. 106,834 106,964 November.-_--_--------- 118,641 107 , 967 
May_____..___.___-___-. 113,649 110,808 December__...____-.---- 114, 663 105, 594 
June____..-...--.._-.-.-. 110,555 106,011 ———_—_——_ 
July_.....-.-------.-.-- 93,236 84,161 Total 1_-.___._._.. 1,323,877 1,260,516 

1 Includes lead content of leaded zine oxide and other pigments and lead which went directly from scrap to 
fabricated products. 

Table 14.—Lead consumption in the United States in 1967, by class of products and 
types of material 

(Short tons) 

Lead in Lead in Lead in 
Product Soft lead antimonial alloys copper- Total 

lead base 
scrap 

Metal products__..__..._._...------.-----.- 195,869 103 , 378 49,817 15,527 364,591 
Storage batteries_______.._.-._-.-__._-..-. 245,208 221,457 -.._.._.  -__ ---- 466, 665 
Pigments____...._.__.--.--..-_-_.-_---.-. 100,967 189) _-L_LLeee Lee 101, 156 
Chemicals____.______..-.-.-.-_.-___-----. 247,779 -_-------  ---.-.-- ---.---- 247,779 
Miscellaneous. _.__._.____...._.._---------. 10,676 11, 602 104 ______-- 22 , 382 
Unclassified. ...._....__-.------.---------. 18,928 1, 697 771 ___----- 16,396 

Total______._ 22 ei---. 814,427 338 , 323 50, 692 15,527 11,218,969 

1 Excludes 39,513 tons of lead which went directly from scrap to fabricated products and 2,034 tons of lead 
contained in leaded zinc oxide and other nonspecified pigments.
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Table 15.—-Lead consumption in the United States in 1967, by States ! 

(Short tons) 
Le 

Refined Lead in Lead in Lead in 
State soft lead antimonial alloys copper- . Total 

lead base scrap 

California. .......22200.0.-2.-.2._____.__. 88 , 663 31,097 5,204 905 — 125, 869 Colorado. ........2.0.20---0-0--2---- 1,070 2,714 7 ____ Lue 3, 856 Connecticut._....22. 00. ue! 16,233 15,112 124 1,169 32, 638 District of Columbia_......_...22 00.8, 154 -__- eee Lee LLL 154 Plorida_..--.222 2222 eee 5,255 4,914 °_._-.- 222 LLL ieee 10,169 Georgia... ....2 2.02 eee 35,545 11,729 2,019 ________ 49,293 Illinois. ..2 2.22222 85,431 ‘51,679 8,936 2,067 148,113 Indiana__-_...22 2 ee. 74,835 42,175 1,282 742 119, 034 Kansas__......2-2.2- 2-0 wena. 10,784 9,141 41 312 20,278 Kentucky __.....2.2.2-2.. 02-u2.. ee. 2,546 6,290 ee ' 8,889 Maryland......2. 2200-0 ee 3,454 18, 562 212) ___ Lee -22,228 Massachusetts........_.._........._....__. 3,706 1,700 500 162 - 6,068 Michigan_.........2--2 222.220 2222...-.-. 18,256 (14,542 1,837 598 30,233 Missouri. .......2.2-2--- ee eee eee 35,425 10,923 159 499 47,006 Nebraska__.......22.2 22.2 ue 2,806 1,017 - 68 660 4,551 New Jersey....-...--- 0-22.22. eee ee 123,239 19,414 8,751 497 151,901 New York__.._..... 2-22-22 eee 38 , 239 2,905 13,314 778 55, 236 Ohio. -_2 22-2. ee 13,360 3,186 3,159 1,049 20, 754 Pennsylvania___...2.-..-2. 22-20 50,9385 29 , 830 1,180 -2,587 84, 532 Rhode Island_._______._.2 2... 1,351 409 41 ______ Le 1,801 Tennessee__._._._..-.._...._._.__._....__- 189 10,714 286 310 11,499 Virginia___.-..2..222 22 1,973 995 790 1,379 5,137 Washington.__..___.._-__..__.... et. 6,837 499 307) ___-___- 7,643 West Virginia..._...._.._...........__..___- 17,036 | 3,259 _.- Le LLL 20,295 Wisconsin._._._.-._-- 22 2,997 2,461 106 116 5, 680 Alabama and Mississippi. ............_____- 874 2,880 _.__ LLL 652 3,906 Arkansas and Oklahoma_....____._.._______. 4,453 3, 734 79 ____ le 8,266 Hawaii and Oregon__.___.._.__.____...___. 1,071 2,650 2 35 3, 758 Iowa and Minnesota__....___..__._._..___. 3,807 7,691 128 439 12,065 Louisiana and Texas__.._.__._._._.________. 157,270 17,973 2,082 381 177, 706 Montana and Idaho__________________.____ 9,472 _-o2 ee eee Lee 5,472 New Hampshire, Maine, Vermont, Delaware. 4,612 5,909 10 190 10, 721 North and South Carolina_.._..__..._______ 1,445 2,719 ___-Lo eee LLL Lee 4,164 Utah, Nevada, Arizona___..__._.._.________ 1040 eee eee eee 104 

Total__...22 222 eee 814,427 338 , 323 50, 692 15,527 1,218,969 
SSS 

1 Excludes 39,513 tons of lead which went directly from scrap to fabricated products and 2,034 tons of lead contained in leaded zinc oxide and other non-specified pigments. 

Table 16.—Production and shipments of lead pigments | and oxides in the United States 
ree 

1966 1967 
eee 

Shipments Shipments - 
Produc- ——————__-____——_______ Produe- —————_______ Pigment tion Value 2 tion Value 2 
(short ———_—_——_—_—— (short ——— 
tons) Short Aver- tons) Short Aver- 

tons Total age tons Total age 
per per 
ton ton 

——- —_—_— SSeS 

White lead: 
Dry__..----.---.---. 9,680 10,909 $4,492,202 $412 7,316 8,871 $3,609,808 $407 In oil 3.-.--22-2 Lee. = 2, 619 3,967 2,610,603 658 2,807 3,257 2,205,973 677 eee 

Total.._._......... 12,299 14,876 7,102,805 477 10,123 12,128 5,815,781 480 Red lead___.---_.---..... 31,080 31,270 11,302,545 361 26,869 25,741 8,814,995 342 Litharge________.___..__._ 108,098 110,303 37,580,505 341 95,581 99,982 32,135,289 321 Black oxide_.--...-....... 198,941 __..... _./.. 7. -~---- 203,571 __.__.  ____.__L_. LL. 
eee 

1 Except for basic lead sulfate, figures withheld to avoid disclosing individual] company confidential data. 2 At plant, exclusive of container. 
3 Weight of white lead only, but value of paste,
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Table 17.—Lead content of lead and zinc pigments ! and lead oxides produced by 
domestic manufacturers, by sources | 

(Short tons) 

1966 1967 

Lead in pigments produced Lead in pigments produced 
Pigment from— Total from— Total 

—_-—-— —— ~dleadin ) ————__________—__ lead in 
. Ore pigments Ore pigments 

———__—_—_—_——- Pig lead ——_—__—_——— Pig lead 
Domestic For- Domes- For- 

eign tic eign 

White lead_____-_ 2 eee LeeLee 9,839 9,839 ___.. __ LL 8,098 8,098 
Red lead__-_-_-------- 0 -L-ee Lee 28,174 28,174 ..--- Lue 24,357 24,357 
Litharge_..-._-_._-_--- © --ee 2 LL Lee 100, 531 100,581 -._--- LLL. 88, 890 88,890 

Black oxide_..__._-.-.-.  ----.  ----- 190,931 190,931 -.--.  w___- 194,909 194,909 
Leaded zine oxide._._._. 1,247 528 ween ene 1,775 798 512 ____---_- 1,310 

Total___._._..._._ 1,247 528 329,475 331,250 798 512 316,254 317,564 

q 1 Excludes lead in basic lead sulfate, figures withheld to avoid disclosing individual company confidential 
ata. , 

- Table 18.—Distribution of white lead (dry and in oil) shipments, | by industries 
(Short tons) 

Industry 1963 1964 1965 1966 1967 

Paints__....-.-----.--..- 2 ee eee eeee----_-- =©11,358 10,534 9,185 8,260 6,968 
Ceramics...___..-.---. 22-22 eee eee 138 143 133 130 96 
Other_-____.------.- eae ele -e__-_--_ «= 8, 906 4,769 5,355 6,486 5,064 

Total. _.--.--_-.---.---.----------.----. 15,402 15,446 14,673 14,876 12,128 

1 Excludes basic lead sulfate, figures withheld to avoid disclosing individual company confidential data. 

_ Table 19.—Distribution of red lead shipments, by industries 
/ . (Short tons) 

| Industry 1963 1964 1965 1966 1967 

Paints__________________....------e-e eee eee 13,213 14,133 13,725 14,480 13,318 
Storage batteries________.-___._---- eee eee WwW WwW WwW WwW WwW 
Ceramics__.__________-_---__--------_.-_----u.- W WwW WwW WwW WwW 
Other_____..- 2 ee eee -- )=—-:18, 082 13 ,957 15,938 16,790 12,423 

Total. ..........------------------------ 26,245 28,090 29,663 31,270 25,741 

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

Table 20.—Distribution of litharge shipments, by industries 
(Short tons) 

Industry 1963 1964 1965 1966 1967 

Ceramics. ___.....--_-..___---.------------- 17,762 20,508 21,013 23 ,476 19,491 
Chrome pigments_._...-________.__-_._-______ 5,768 6,426 WwW WwW WwW 
Floor covering. _._.....___-------_-------._-- WwW WwW WwW WwW WwW 
Insecticides... __._._.._-___--2 2-2 elle Ww WwW 1,161 1,166 WwW 
Oil refining. .._______.---2 2 eee 1,973 2,142 2,886 1,991 1,835 
Rubber... ._.__-..-_---- ee eee 1,702 1,978 2,153 2,296 1,928 
Storage batteries. .___________2- 2 eee WwW WwW WwW W WwW 
Varnish... _._.____._-- 222 eee eee 4,240 4,004 3,763 1,620 1,228 
Other_.__.____-_- 222 ee eee e-_--- = 72, 394 64,335 74,916 19 , 754 75,500 

Total_.____2 2-2 eee 103,834 99 ,393 105 , 892 110,303 99 , 982 

W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Other.”’
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Table 21.—U.S. imports for consumption of lead pigments and compounds 
ee 

1966 1967 

. Kind Short Value Short Value 
tons (thou- tons (thou- 

sands) sands) 

—_————— 

White lead___-___1._-.._-_--_--2 eee.) 1,915 $668 2,293 $672 
Red lead_..---------------------- eee ---------. =. 2, 180 591 3,296 761 
Litharge___.________----__ e222 ----- «25,688 5,685 24,632 4,969 
Other lead pigments....___._______-__________________ Le. 78 13 TA 22 
Other lead compounds.________.__.___----_-_______________. 736 390 350 145 

Total_._-___-_-_-----2 22222 eeee-------------- 30,497 7,353 30,645 6,569 
eee 

Table 22.—Stocks of lead at primary smelters and refineries in the United States, Dec. 31 
(Short tons) 

meee 

. Stocks 1963 1964 1965 1966 1967 

eee 

Refined pig lead________._________________._. 48,780 34,100 17,524 16,175 18 ,243 . 
Lead in antimonial lead__________.___.______. 7,890 4,012 7,680 6,396 5,119 
Lead in base bullion.__________________._____ 14,947 13,218 10,735 15,606 16,622 
Lead in ore and matte.__________.___________ 49 ,219 33 , 068 47,504 77,296 85,495 

Total. .-.--- 2 ee eee-_.---- =120, 836 84,398 83 ,443 115,473 125,479 © 

——  — eSSeSeSSFSFSseF 

Table 23.—Consumer stocks of lead in the United States, Dec. 31, by types of material | 
(Short. tons, lead content) 

eee 

Lead in Lead in 
Year Refined antimonial Leadin  copper- Total 

soft lead lead alloys base 
scrap 

19638________.----...22 eee eee --_-_ = 71,558 40,606 6,558 1,208 119 ,930 
1964___________--- eee e___-_ «669, 361 35,163 7,933 987 113 , 444 
1965______-___-- eee) =—61, 586 36,190 10,406 1,013 109 ,195 
1966________. 2... «44,490 34,704 10,071 1,041 90 ,306 
1967_________----- 22 eee... =59, 837 35,879 8,919 1,151 105,786 

Sn ange eee 

Table 24.—Average monthly and yearly quoted prices of lead at St. Louis, 
New York and London 1 

(Cents per pound) 
meee 

1966 1967 
Month —— 

St. Louis New York London 2 St. Louis New York London 2 
eee 

January__..____-.___.--- 222. --------. 15.80 16.00 13.68 13.80 14.00 9.96 
February__..___.___..._-....----___.._..__ 15.80 16.00 13.23 13.80 14.00 10.04 
March__________ eee -_-___. )=15. 80 16.00 13.26 13.80 14.00 10.34 
April__-.__-. 2 eee.) «15.80 16.00 12.69 13.80 14.00 10.28 
May___.__.-_.---- 2 eee eee.) (14.94 15.14 11.84 13.80 14.00 10.35 
June______.__._--- ee -t____-_______ 14.80 15.00 11.71 13.80 14.00 10.31 
July.-_._ 2.22 eee. )=(14.80 15.00 11.90 13.80 14.00 10.44 
August_____.__._____._._________.___.__._._ 14.80 15.00 11.93 13.80 14.00 10.51 
September_._____________.___.___________.. 14.80 15.00 11.41 13.80 14.00 10.23 
October. ____._-_-.. 22 te. (14.04 14.24 10.57 13.80 14.00 10.18 
November______.._______..-____...__....... 18.80 14.00 10.07 13.80 14.00 10.44 
December_._____._..____._____.__.__..__.. 18.80 14.00 10.14 13.80 14.00 10.12 

Average._____________________.____.. . 14.92 15.12 11.87 13.80 14.00 10.28 
eee 

1 St. Louis: Metal Statistics, 1968. New York: Metal Statistics, 1968. London: Metals Week. 
2 Based on monthly rates of exchange by Federal Reserve Board.
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Table 25.—U.S. exports of lead, by Table 26.—U.S. imports ! of lead, by 
countries ! countries—Continued 

(Short tons) 
Country 1965 1966 1967 

Destination 1965 1966 1967 
Base bullion (lead 

content): 

Pigs, bars and anodes: Australia. _ _--- 448 1,283 -..-.-- 
Belgium- Belgium- 
Luxembourg------ 691 1,115 13 Luxembourg. -------- ------- 442 

Brazil____..-..----- 1 799 558 Canada___._--- 50 62 23 

Canada___._-.-.---- 213 299 353 France...-.-.. -------- ------- 55 

Colombia___...----- 428 530 237 Germany, 
Italy__.______..---- 259 12 42 West___----. ------- 56 .-_---- 

Japan____.-_--.---- 585 15 1,402 Mexico_._----- 43 547 95 

Mexico_____._------ 128 156 200 Peru. _..------ 25 64 66 
Netherlands_.------- 336 118 156 United 
Philippines___.------ 129 68 119 Kingdom... .------ +------- 71 

Spain. .._-_.._------ 348 11 1 ——————————_—_——“O 
Switzerland. __------ 289 1 (?) Total base 
Taiwan___.____-_--- 73 233 190 bullion _._- 566 2,012 752 

United Kingdom__... 1,928 200 321 . ———— SSS 

Venezuela____.__---- 363 346 206 Pigs and bars 
Viet-Nam, South. --_. 639 521 19 (lead content): 
Other__..._--_----- 1,401 1,011 2,719 Australia...-.. 51,105 44,187 53,156 

. — Belgium- 
Total__........--. 7,811 5,485 6,586 Luxembourg - 197 2,585 23,281 

——— Burma_..-.--.- ------- 5, 5382 2,548 

Scrap: Canada__.---.-. 31,697 34,283 37,238 

Belgium- Denmark. ..__- 514 672 423 
Luxembourg....-. -_---- 101 35 Germany, 

Canada___.--..----- 2438) _____ 56 West___----- 1,653 15,499 49,077 

Germany, West... -- 161 ____. -L Le - Japan_._.----- 4,638 1,719  -_-_-- 

Italy_____..-_-.-.-- 2,348 ee Mexico___._.-_: 73,546 75,294 57,271 

Japan_.._-.-.------ 12 ___.- 16 Peru___....-.-- 26,182 51,593 70,377 
Netherlands________- 235 238 139 South Africa, 
United Kingdom_..-. 83 138 120 Republic of - - 3,165 11,986 6,989 

Yugoslavia__._.__--- 584 --.-. ----- Spain... .------ 243) _-_----  ------- 
Other___..--..__--- 127 16 28 United 

ee Kingdom. - __ 514 3,101 17,680 

Total_._..........-. 3,793 498 394 Yugoslavia__.._. 28,640 31,322 30,478 
= Zambia_.__._-. .-.---- 1,148 _____-- 

Grand total_._..__.. 11,604 5,933 6,930 Other_____-_-- 569 6,518 15,080 

Total._.._._.. 222,613 285,389 363,598 
1 In addition foreign lead was reexported as follows: . ————— 

pigs, bars and anodes, 1965, 659 tons; 1966, 7 tons; Reclaimed scrap, 
1967, 162 tons. Scrap, 1965, 99 tons; 1966-67, none. etc. (lead 

2 Less than 44 unit. content): 
Australia__..-- 978 43 1,086 

Tabl u panada.------- 2,919 2,543 6,431 
—U.S. i 1 ominican 

able 26 S. ourtri es of lead, by Republic__-.. --.---- 179 248 

Oe 1,472 est_..----. -------  ------- , 
(Short tons) Japan.________ 42 ___._.- 13 

iii Mexico. --=---- 315 314 278 

Country 1965 1966 1967 Sele. 188 187 
ey New Zealand... -----.-- 50 G7 

Ore, fue dust, and parame gS 
matte Gead woe 
content): a 

Australia_..... 26,658 22,614 25,553 Tot l.----- 4,270 3,482 10,289 

anada.___.--- , 52,707 33,47 al___._. , , Colombia... 677 445 56] tot 350,110 484,824 498,706 

Guatemala_.-__ 18 35 197 nnn ee . 

Honduras.-- --- 8,712 «11,182 ~=6, 513 1 Data are “‘general imports”; that is they include 
Mexico. -----.- 760 624 314 lead imported for immediate consumption plus 
Peru_._..----- 26,419 41,610 36,734 material entering the country under bond. 
Philippines___-_ 106 164 37 
South Africa, 

Republic of. 10,570 1,394 359 
Other. ____._.- 23 2,130 6,561 

Total........ 122,661 143,991 124,067
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Table 27.—U.S. imports for consumption | Table 27.—U.S. imports for consumption 1! 
of lead, by countries of lead, by countries—Continued 

(Short tons) (Short tons) 
ee eee 

Country 1965 1966 1967 Country 1965 1966 1967 
eee eee 

Ore, flue dust, and Pigs and bars 
matte (lead (lead content): 
content): United ; 

Australia._..._ 23,408 21,460 37,879 Kingdom ____ 425 3,101 17,680 Bolivia________ 3, 885 1,454 14,707 Yugoslavia.__... 28,639 31,322 30,478 Canada_....-.. 38,687 23,617 41,416 Other________- 548 2,529 11,789 ~ Colombia_____- 439 228 892 ——_— 
Honduras______ 7,406 3,506 5,350 Total__....._ 223,461 285,788 363,596 Mexico_ oe ee 577 425 409 ; ——————————————— 

_ Peru._..--.... 380,782 10,177 40,321 Reclaimed scrap, 
Philippines_____ 96 ______. 264 ete. (lead 
South Africa, content): 

Republic of. 28,712 2,963 478 Australia_____- 23 61 67 Sweden_._____.  ______. _______ 2,377 Canada________ 3,127 2,807 6,340 
Other_________ 41 20 63 Dominican 

SEU EEE Republic... = _______ 179 248 
Total_....... 128,933 63,850 144 , 156 Germany, 

: : lll SSS West_.______ Loo. Lele. 1,568 Base bullion Japan___._=___ 42 __LiLe 13 (lead content): Mexico________ 328 314 278 Australia_____- 448 1,272 _.____- Netherlands 
Belgium-  __ Antilles..---. JL Lele 188 167 ' Luxembourg. __-.-.-.  _______ 442 New Zealand... _______ 50 80 Canada____-__- 50 62 23 Panama__-____. 45 80 374 Germany, - Peru__- 2-22-22) Lele 150) __LLL_Le '  West_..-----  ___ Le. 56 ______e Other________- 46 127 233 Mexico_______- 43 AT4 20 _ 
Peru__________ 25 64 66 Total_.______ 3,612 3,956 9,368 United 

ee 
Kingdom___.  ______-_  -_____. 71 Sheets, pipe, and 

Other_.._____- (2) wou ueee 55 shot: 
_ ee Belgium- 
Total.._.___- 566 1,928 677 Luxembourg -_ 121 219 513 / ————————————————_ Canada.__. ~---e 83 30 99 Pigs and bars | Germany, 

(lead content): West_______- 5 134 2 Australia__.... 50,484 44,160 58,156 Mexico_______- 265 22-eeee LLL Belgium- Netherlands____ 377 514 402 Luxembourg - 422 2,585 23,281 Other________. 29 22 196 Burma____..-_ _______ 5,532 2,548 _--—-_—_---—-- Canada___--.__ 31,697 34,288 37,236 Total__.____- 880 919 1,212 
Denmark. ----- 514 672 423 SS eee SE Germany, Grand 
West_______- 2,161 15,499 49,077 total._.__. 357,452 356,441 519,009 Japan________._ 4,363 2,106 _______ 

Mexico........ 73,886 75,394 57,271 
Morocco... _-__- 112  ______e 2,413 
Netherlands. ___ 224 5,137 878 1 Excludes imports for manufacture in bond and Peru._..__-... 27,484 51,593 70,377 export, classified as ‘‘imports for consumption” by South Africa, the Bureau of the Census. 

Republic of _ - 3,002 11,925 6,989 2 Less than 4% unit.
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Table 28.—U.S. imports for consumption of lead, by classes ! 

(Thousand short tons and thousand dollars) 

Lead in ore, Lead in base Pigs and Reclaimed Sheets, 
flue dust or bullion bars scrap, etc. pipe, Not : fume, and matte, (lead (lead (lead and other- Year n.s.p.f. content) content) content) shot wise Total (lead content) apeci- value 

2 A TE Sr penn apy cee a a e : 

Quan- Value Quan- Value Quan- Value Quan-. Value Quan- Value value 
tity tity tity tity tity 
eS 

1965_____...__ 129 $26,923 1 $3880 223 $60,924 4 $793 1 $273 $329 $89,622 1966____..._.___ 64 18,871 2 575 285 75,812 4 886 1 283 *563 91,490 1967_______._. 144 29,111 1 1,224 364 88,697 9 1,951 1 322 542 121,847 
; . 

r Revised. . 1 Excludes imports for consumption in bond and export, classified as “imports for consumption” by the Bureau of the Census. 

‘Table 29.—U.S. imports for consumption of miscellaneous products containing lead 
—_-. eee 

Babbitt metal, solder, white metal, 
and other combinations containing lead 

Year OF 
Gross Lead 
weight content Value 

| (short tons) (shorttons) (thousands) 
—_— eee 
1965_______- eee. 3,299 986 $8 ,129 1966____.__-__ eee. 1,589 731 3,203 
1967... eee. 775 413 1,423 

TT
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Table 30.—World mine production of lead (content of ore) by countries ! 2 

o (Short tons) — 

Country 1963 1964 1965 1966 1967 P 

North America: 
Canada__________---__-_-_-- 198 ,988 206,359 302 ,952 r 323,175 339,701 
Guatemala ?___________-__-- 825 e550 e 550 e 660 e 660 
Honduras____..------------ 710,913 8,250 10,642 12,207 12,879 
Mexico_.__._.-------------- 209,425 192,710 187,494 197,000 © 188,500 
United States 3________-____- 253 , 369 286,010 301,147 327 ,368 316,931 

South America: 
Argentina__...._-.---------- 29,178 28,576 — 35,534 34,884 35,595 

- Bolivia..._-_.-------------- 20 ,989 18,180 °17,981 721,484 21,755 
Brazil e_._._...------------ 19,200 16,200 25,000 24,700 21,000 
Chile. ____._._------------- 1,199 _ 1,230 r 863 F912 445 
Colombia___.___.----------- 331 534 507 658 NA 

. Keuador__.__..------------- 179 183 126 76 NA 
Peru 3__.-._____------------ 164,461 166,089 170,135 159 , 570 174,378 

Europe: 
Austria 3_______---_-------- 5, 504 5,727 5,553 5,336 5,295 
Bulgaria._..___.__------_---- 97,995 100,641 ° 110,200 e 110,200 e 112,000 
Czechoslovakia ¢____-------- 14,900 14,900 15,400 15,400 15,400 
Finland______-------------- 1,262 2,083 6,952 5,107 ¢ 4,600 
France_.______-----=------- 9,255 13,437 19,898 r29,491 30,000 
Germany: 

East ¢._..-.-._--------- 11,000 11,000 11,000 r13,000 NA 
 West_.--.-------------- 58,2438 53,944 54,727 61,099 65,535 

Greece._..._---------------- 79,755 8,962 10,626 10,748 e 10,400 
Hungary..----------------- 1,102 1,323 1,543 e 1,540 NA 
Treland_._._._---.-----------  --------- 1,323 2 , 853 tr 44,092 e 68,700 
Italy___.-_----------------- .* 36,231 t 36,737 r 39,098 r 40,456 e 43,000 
Norway._-.---------------- 3,297 3,945 3,860 3,887 e 3,700 
Poland_._._.--------------- 42,659 42,218 45,415 r49,714 e 50,000 
Portugal. _____.------------ 247 216 168 r 1,890 1,653 
Rumania ¢ 4_____--___------- 13,800 14,000 r 17,000 r 44,000 44,000 
Spain___.-_-.--------------- 68 , 557 64,356 62,435 68,774 69 ,040 
Sweden____._.------------- 78,293 74,373 . 76,004 76,280 ¢ 78,900 
U.S.S.R.e___---------------- "847,000 r 364,000 r 386 ,000 r 413,000 440,000 
United Kingdom_____.____-- 276 198 4101 __-- LeeLee eee 

' Yugoslavia_____--.--------- 125,585 124,677 117,122 113,097 € 113,500 
Africa: 

Algeria_..._.----------.---- 9,039 10,525 11,514 e r4,400 © 4,400 
Congo (Brazzaville)_.__.____- 364 2,391 e 3,100 e 3,900 e 3,900 
Congo (Kinshasa)-____-__---- 1,306 1,152 1,709 NA NA 
Morocco____--------------- 81,540 78,584 85,000 85,536 57,707 
Nigeria....._...------------ --------- ----------- e770 e 1,760 e 2,200 
South Africa, Republic of_____ 16 _.L LLL eee 53 20 26 
South-West Africa, Territory 

of 3__.- eee 83 , 220 104,023 96,789 93 , 745 e 77,000 
Tunisia_____.__-___-.-_----- 15,697 13 ,944 17,494 17,561 13 , 720 
United Arab Republic ¢______ 550 ._______--_) ---- eee e 17 NA 

Asi Zambia !_____.--.---------- 21,615 14,508 23,529 20 ,679 21,055 
sia: 

Burma_____..._------------ 22,064 20 , 723 721,385 NA e 10,800 
China, mainland ¢_________-_- 110,000 110,000 110 ,000 110 ,000 99 ,000 
India__.____.__---.---_---- 4,758 4,966 4,388 4,116 2,66; 
Iran ¢ 5__-_-. eee 11,000 16,500 18,700 22,000 NA 
Japan__.._.._.------------- 58,110 59 , 604 60 , 550 r 69,551 70,110 
Korea: 

North e..-__-_-_- ee 55,000 60 ,000 65,000 65,000 72,000 
South______.__-_--_----- 2,113 3,691 4,878 6,126 10,670 

Philippines. ._.__._____--.-_- 78 114 116 101 105 
Thailand____._.____...-_--- 2,496 4,030 6,152 7,023 3,833 
Turkey...__.__._.--_------- 2,811 1,792 1,854 1,031 2,599 

Oceania: Australia____.___..--__- 459 ,527 419 ,839 405,594 r 408,724 416,888 

Total®____.______________ '2,775,267 12,789,817 *'2,977,461 °'3,131,095 3,132,887 

a 

e¢ Kstimate, P Preliminary. t Revised. NA Not available. 
1 Data derived in part from International Lead and Zine Study Group Monthly Bulletin, United Nations 

Statistical Yearbook, Yearbook of the American Bureau of Metal Statistics, annual issues of the Statistical 
Summary of the Mineral Industry (Overseas Geological Surveys, London), and Metal Statistics (Metallge- 
sellschaft), Germany. 

2 Compiled mostly from data available June 1968. 
3 Recoverable. 
4 Smelter production. 
5 Year ended March 21 of year following that stated. 
6 Total is of listed figures only; no undisclosed data included.
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Table 31.—World smelter production of lead by countries ! 2 

(Short tons) 

evo 

Country 1963 1964 1965 1966 1967 F 

nO 

North America: 
Canada (refined) _._--------- 155,001 151,372 186 , 484 184,871 190,279 

Guatemala___._...--------- 52 83 126 237 73 

Mexico_______-------------- 205 ,217 183 , 758 181,117 189 , 757 ¢ 182 ,000 

United States (refined) 3__--_-- 394, 732 449 ,429 418,249 440 , 726 379 , 894 

South America: 
Argentina___.._.----------- 26, 500 25,400 35,300 24,300 e 40,000 

Bolivia (refined metal and 
solder)__.._.-.-.--------- 280 508 1,032 r1,246 261 

Brazil_...__-__--.-.-.------ ¥ 17,629 714,417 10,654 r10,955 18 ,997 

Chile. _.._______--..-------- DD 
Peru_____------------------ 89 , 427 98 , 904 95,688 97,843 90,185 

Europe: 
Austria___...__.----.------- 7,083 9,365 8,481 7,907 3,586 

Belgium 4._.._..----------- 108 , 504 91,840 122 ,089 102 ,139 © 116,000 

Bulgaria__...._.__---------- 56, 584 96,451 102 ,979 e 100,200 @ 103,000 

Czechoslovakia ¢__..._------ 15,400 15,400 16,000 16,000 16,000 

France_____.___------------ 85, 569 98 ,976 108 , 419 119, 753 @ 128,000 

Germany: 
Fast ¢ 4________-------- 27, 600 27,600 27,600 27,600 e 27,600 

West__....__----------- 121,515 118 , 502 114,674 120,841 150,250 

Greece (base bullion from 
ores)_____---------------- r 4,400 5,500 5, 700 6,063 = 4,000 

Hungary-__--...------------ 440 220 220 e 220 NA 

Italy__..._.------.--------- 46 , 228 41,792 r 50,067 r 59,269 66,689 

Poland__.____..--_--------- 42,895 45,747 45 ,620 47,936 48,832 

Portugal. _...__------------ 1,232 1,506 1,442 1,160 £1,200 

Rumania ¢__..___----------- 13 , 800 14,000 17,000 44,000 44 ,000 

Spain. __..__--------------- 68 , 436 63 ,927 tr 59,321 60,775 © 60 ,600 

Sweden (refined) -_..-------- t 44,933 t 44,482 r 44,346 48,171 e 44,000 

. U.S.S.R.e__.---------------- ' 347,000 r 364,000 t 386,000 r 413,000 441 ,000 

United Kingdom._...._----- 297 195 99 __L____-_-_-.) ----------- 

Atri Yugoslavia (refined) --..----- 114, 8382 111,427 111,889 = 107,503 103 , 452 

rica: 
Morocco. ____-------------- 20,679 20 , 766 18 ,995 20,696 23 , 544 

South-West Africa, Territory . 

of_.__-_-_---___ 1 --------- 1,997 52,685 72,791 82 ,976 ¢ $0,500 

Tunisia 5________.__.------- 13 ,898 13,331 15 ,627 15,403 14,600 

Asi Zambia______.__----------- 21,615 14,508 23 ,529 - 20,679 21,055 

sia: 
Burma____.____------------ 19 , 553 - 19,900 e + 17,600 e r 415,400 <14,300 

China, mainland ¢_______---- 99 ,000 110,000 110 ,000 110,000 99 ,000 

India_____.____------------ 3,899 3,995 3,202 2,733 2,610 

Tran 6.___._-_-__ ue e 550 413 e 440 e 440 NA 

Japan --~----------------—-- 101,575 106 , 962 119 , 433 130,715 165 ,316 

orea: 
North e._______-------- 45,000 50,000 55 ,000 55,000 60 , 600 

South__.___..------.-.-. --------- e 40 e 900 1,772 3,293 

Turkey__.-....------------- 2,073 2,161 r1,012 t 550 e 1,300 

Oceania: Australia: 
Refined lead_____.---------- 251 , 558 227,473 216,504 t 216,304 213,881 

Pb content of lead bullion (for 
export) _.-_..------------- 90 ,341 87,701 74,936 r 83,210 107 ,046 
a 

Total 7......_..---.------ '2,667,567 12,784,736 *2,880,565 *2,988,350 3,076,348 

aan nEII nn ET 

e Estimate. P Preliminary. r Revised. NA Not available. 

1 Data derived in part from International Lead and Zinc Study Group Monthly Bulletin, United Nations 

Statistical Yearbook, Yearbook of the American Bureau of Metal Statistics, annual issues of Statistical Sum- 

mary of the Mineral Industry (Overseas Geological Surveys, London), and Metal Statistics (Metalligesellschaft) , 

Germany. 
2 Compiled mostly from data available June 1968. 
8 Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base bullion 

not included. 
4 Includes recovery from scrap. 
3 Lead bars only; does not include lead contained in antimonial lead or solder. 
6 Year ended March 21 of year following that stated. 
7 Total is of listed figures only; no undisclosed data included.





Li 

By Paul L. Allsman ’ 

| . DOMESTIC PRODUCTION 

Production of quicklime increased 2 Ohio; production was scheduled for the 
percent in 1967 due to its growing use in basic-oxygen-furnaces of Weirton Steel 
basic-oxygen-furnace (BOF) steelmaking. Co., in Weirton, W. Va. 

_ Production of hydrated lime remained at The Anaconda Company remodeled the 
: the same level, while production of dead- old Domestic Manganese and Develop- 

burned dolomite declined 14 percent. ment Co. plant in Butte, Mont.; milk of 
Total sales of open-market and captive lime production was to be used in copper 
lime remained about the same as in 1966. concentration. Morrison and Weatherly 
Growth in capacity continued as steel Chemical Products Co. leased the Ken- 
plants readied fluxing-lime units for necott Copper Corp. lime quarry at 
operation. | McGill, Nev.; a new lime plant was put 

Huron Lime Co. put into operation a into operation for copper concentrating 
_ new 800-ton-per-day lime plant in Huron, and smelting.? | 

Table 1.—Salient lime statistics in the United States 

. (Thousand short tons and thousand dollars) 

. 1963 1964 1965 1966 1967 

Number of primary plants__....----.-- 208 210 212 208 . 209 

Sold or used by producers: - _ _ 
Quicklime_.-..-.---..----..----.- 10, 128 11,370 12,009 18,195 13,438 
Hydrated lime._.......-_2.--- -- - 2,444 2,551 2,609 -2,669 2,656 
Dead-burned dolomite. ._..__.....-- - 1,949 2,168 2,176 -2,193 1,880 

Total }_.-.2 2 ee 14,521- 16,089 16,794 18,057 17,974 
Value 7.222 = $199, 889 $223,149 $232,939 $239, 588 $241,137 
Average value per ton._...__~--- $13.73 $13.87 $13.87 $13.27 $13.42 

Open-market__........_-....----- 8, 889 9, 802 10,449 11,451 11,461 
Captive... ee 5, 632 6, 287 6,345 6,606 6,513 

Imports for consumption..__.__..----- 101 123 276 196 123 
Exports. ..-..2--2.-- eee 17 30 40 60 52 

1 Data may not add to totals shown because of rounding. 
2 Selling value, f.o.b. plant, excluding cost of containers. 

Port Landing, Inc. began production at lime, pebble lime, and sugar refining 
| its new $2.5 million lime plant near materials. Sierra Lime Products Corp. put 

Lovell, Wyo.; production was scheduled its new 140-ton-per-day lime plant at Cool, 
for highway base stabilization. Spreckles Cialif., into operation; undersize materials 
Sugar Co. reported a new lime plant for are processed to produce calcium oxide 
sugar beet refining at Spreckles, Ariz., and calcium hydroxide. 
was put into operation during 1967.. ———____ 

Big Horn Calcium Co. built a $1 mil-. 5 1 Commodity specialist, Division of Mineral 
. . : tudies. 

lion, 250-ton-per-day lime plant at its 2 Utley, Harry F. ny CoPBEE Concentrator is 
i : Primary Market for New Lime Plant. Pit an 

Warren, Mont., limestone quarry; the @Umy. v.60, No. 6, December 1967. pp. 100- 
plant will produce quicklime, hydrated  o4, 

677
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Clifstone Chemical Lime Co., Inc., put Tex., plant, increasing capacity to 800 

a new 200-ton-per-day lime plant into tons; and also planned to add a 400-ton 
operation at Clifton, Tex.; the chemical rotary kiln at its Montevallo, Ala. plant. 
lime will be used for water and paper National Gypsum Co. put into operation 
processing, and steel, aluminum, and a 600-ton rotary kiln at its Kimballton, 
magnesium manufacture. W. S. Frey Co. Va., plant, and also announced plans to 
began production at a new high-calcium, expand its Gibsonburg, Ohio plant to 
rotary kiln lime plant at Clearbrook, Va.; supply lime to the metallurgical and glass 
fluxstone, agricultural lime, and quick- industries. Ohio Lime Co. installed a 250- 
lime are produced in the 300-ton-per-day ton Parsons’ calciner, the first production 
plant.? | OE, - model of this vertical shaft kiln, at its 

A new lime kiln was installed by Paul Woodville, Ohio plant. Olin-Mathieson 
Lime Plant, Inc., Paul Spur, Ariz., in- Chemical Corp. replaced old vertical kilns 

creasing capacity to 480 tons per day. with rotary kilns at its Saltville, Va., plant. 
Pete Lien & Sons, Rapid City, S. Dak., St. Regis Paper Co. added the world’s 

added a 200-ton vertical kiln; and largest lime sludge kiln at its Ferguson, 

Bethlehem Mines Corp., Annville, Pa. Miss. plant; the 420 ton kiln is 13/4 by 
constructed a large rotary kiln at its 379 feet. a | O 
Millard quarry. U.S. Gypsum Co. added 3 Levine, Sidney. The W. S. Frey Co., Cul- 

300 kil oe N B fel tivates Four-State Market. Rock Prod., v. 170, 
a -ton rotary Kiln at. its New bDrauniteis, No. 7, July 1967, pp. 56-59. 

Table 2.—Lime, primary, sold or used by producers in the United States, by States 

(Thousand short tons ard thousand dollars) - . 

| __1966 
| | Sold Used Total 

State eC UE EERE 
Ac- Quan- Ac- Quan- Ac- Quan- 
tive tity Value tive tity Value tive tity Value 

_ plants plants plants 

Alabama. _..-.-.-.-.----.------. 5 WwW WwW 4 WwW w 7 699 $8,442 
Arizona. _-..--...------.-------. 4 121 $1,928 3 97 $1,793 6 218 3,721 
Arkansas__..._..-----.-.-.------ 1 ‘W WwW 4 WwW WwW 5. 207. 3,004 
California_........-...-....----. 6 183 3,300 12 3868 5,464 17 552 ~~. 8,764 
Colorado. _.._....-.------------. 2 W Wi 18 w wi 15 126 =s-_- 2, 827 
Florida__........-------.-------- 2 WwW WwW 1 WwW WwW 3 135. 1,966 
Hawaii____---.---------.-------- 2 WwW WwW 1 W WwW 2 10 320 
Louisiana_...-.-.-.-------------- 2 Ww WwW 2 W WwW 4 835 9,274 
Maryland... _...--..-..--------- 3 29 3886 -.. -..-. -u----- 3 29 ~=—— 886 
Massachusetts...---.---.-.-----. 3 WwW WwW 2 WwW WwW 3. 182 2,712 
Michigan_____-.---.-.-..-------- 4 721 8,503 8 980 11,513 11 1,701 £20,016 
Mississippi._-_------------------ 1 WwW Ww i WwW Ww 1 Ww W 
Missouri_..._.-.-----.---------- 4 WwW WwW 1 WwW WwW 4 1,494 17,910 
Montana. _._._.-_-_-------------- ---  ------ 0) ------- 4 225 2,116 4 225 2,116 
New Mexico.._-.---------------- --- ------ ------- 1 34 472 1 34 472 
New York..._.-_-_-------------- 1 WwW Ww 3 WwW W 38 1,096 9,870 
Ohio______.--_--.,---------------- 15 2,535 36,075. 8 1,322 14,921 19 3,858 50,997 
Oklahoma.._____.---..---------- 1 WwW W ee Lee Lene 1 WwW WW 
Oregon___-.-_--------.---------- 2 W WwW 2 W WwW 4 116 2,283 
Pennsylvania___......-..-.---.-. 15 WwW WwW 1 WwW W 16 1,585 22,816 
Tennessee_._.-_----------------- 2 WwW W .-- ----- ------ 2 WwW WwW 
Texas_____._..-.-----.---------- 9 763 8, 826 6 710 9,870 14 1,473 18,696 
Utah____-_..-.-----.------------ 3 WwW WwW 4 WwW WwW 7 200 3,640 
Virginia____.__..-_-.--..--------- 8 W W 2 WwW WwW 9 840 10,486 
West Virginia._.-._-...----------- 3 WwW WwW 1 WwW WwW 3 240 8,492 
Wisconsin..__._-_-_.-_-_-------- 5 W W 1 WwW WwW 6 204 3,186 
Connecticut, New Jersey, Vermont. 4 WwW WwW 1 WwW WwW 4 50 901 
Illinois, Indiana, Iowa, Minnesota, 

Nebraska, North Dakota, South 
Dakota, Wyoming_____.___-._-.-- 11 1,219 17,961 18 112 2,485 24 1,881 20,396 

Idaho, Nevada, Washington..-.... 4 WwW ‘W 6 WwW Ww 10 378 6,164 
Undistributed 1..._...----------. --- 5,878 80,443 -_. 2,757 33,582 ___ 238 5,231 

Total 7-_____------.---.--- 122 11,451 157,422 105 6,606 82,166 208 18,057 239,588 
Puerto Rico.___._.-.---.-------. 1 30 960 -.- Lee.) 1H 1 30 960 

W Withheld to avoid disclosiag individual company confidential data. 
1 Includes items indicated by symbol W. 
2 Data may not add to totals shown because of rounding.



Table 2.—Lime, primary, sold or used by producers in the United States, 
by States—Continued 

(Thousand short tons and thousand dollars) 
A 

oe 1967 

State Sold Used Total 
ne 
Ac- Quan- Ac- Quan- -Ac- Quan- 
tive tity Value tive tity Value tive tity Value 

. plants plants plants 
Sp . 

Alabama____-_-_---------- 22-2, 5 504 $5,836 4 120 $1,883 7 624 $7,719 Arizona__-_...--_-.----.-----.._. 8 W WwW 4 WwW WwW 7 186 3,142 Arkansas. ___22-- 22. eile. W WwW 4 WwW WwW 5 187 2,723 
California. ..2..-..--..-_._..._.. 6 209 3,735 12 330 4,961 18 539 8,696 Colorado. -....-------.-.---.-.-. 2 WwW Wii WwW Ww 13 118 2, 028 
Plorida_..-...--.-----.- ee ile. 2 WwW WwW 1 WwW WwW 3 155 2,425 
Hawaii....-...--.------_--. -_-. = 2 WwW WwW 1 WwW Ww 2 8 265 
Louisiana__.__------.-2 2-2 WwW WwW 2 WwW WwW 4 758 9,891 
Maryland__.-...- 2-2 ee ete. 8 WwW A 3 WwW w 
Massachusetts...-.-.....--.--.-. 8 W W 1 WwW W 3 195 3,044 
Michigan_.._....---_-------_---. 4 810 9,617 8 977 11,965 11 1,787 21,582 
Missouri....-.....-..----.-.-.-. 4 WwW WwW 1 WwW WwW 4 1,434 16,371 
Montana._._-2 2 eee eee eee Lene 4 148 1,765 4 143 1, 765 
New Mexico.-_-...------2------- 2-2) -eeee Lene 1 17 243 1 17 243 
New York...._-.-.---_.----.---. 1 WwW W 3 WwW WwW 3. 1,139 10,570 
Ohio____._-_.- 2 eee. 15 WwW WwW 8 WwW W 19 38,636 48,817 
Oregon__...2-2--- 2 ewe WwW WwW 2 WwW WwW 4 99 2,059 
Pennsylvania___..._.-._._....... 14 W WwW 2 WwW W 16 1,719 24,715 
Texas_...-- 2 eee eee 843 10,552 6 722 10,161 14 1,564 20,713 
Utah... eee 3 WwW ‘W 4 WwW WwW 7 169 3,182 
Virginia... eee, WwW WwW 2 W WwW 10 829 10,345 
West Virginia.._.......2--.-..... 8 WwW WwW 1 W ‘W 3 217 3,099 
Wisconsin. .._.--2 eee eee 211 3,407 1 1 7 6 212 3,414 
Connecticut, New Jersey, Vermont. 3 WwW a 3 WwW Ww 
Illinois, Indiana, Iowa, Minnesota, 

Mississippi, Nebraska, North 
Dakota, Oklahoma, South Dakota, 
Teanessee, Wyoming....-...---. 14 1,641 22,999 15 143 4,044 28 1,784 27,042 

Idaho, Nevada, Washington. ._-_-- 5 W W 6 W W iil 383 6,117 
Undistributed 1_.._-.-..---..---. --- 17,244 100,642 ___ 4,059 49,321 ___ 70 1,167 

‘Total 7_-__-.-_..---------- 120 11,461 156,787 104 6,513 84,350 209 17,974 241,137 
Puerto Rico.....-.-2. ee 1 35 1,106 --. 1-2-2. LLL LLe 1 35 1,106 

ne ee ene en 
ST A te 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes items indicated by symbol W. 
2 Data may not add to totals shown because of rounding. 

|
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Table 3.—Regenerated quicklime produced in the United States 

| (Thousand short tons and thousand dollars) 

Stat 1966 1967 

. Quantity Value Quantity Value | 

Alabama. __._..----.---------------eeeeee---eeeeee----e--- © 899-s« $5,762 BBL: $5, 405 
Arkansas_.....-.-.---------------------------------------- 167 3,248 178 3,488 
California. __....-.-..-----.------------------+------------- 47 1,136 118 2,525 
Florida____._-.-.-.-.-------------------------------------- 462 7,496. | 467 7,625 | 
Georgia. __._-_-_----_----_-- ee ene eee 367 7,100 355 6,653 
Idaho__-__- 22 eee eee ee 75 Ww 73 1,962 
Kentucky. ._-_-_-------------------nneneneeneneeennnenee-- 2872, 240 242 2,544 

Louisiana 1.---~------------2-2-0rorentncit rier 451 8, 934 457 9, 734 
aryland__.__... 1... eee ee + 0 4 

Michigan loo ee eee eee 40 508 w w 
ontana__... 22-2 eee eee ee 7 . 

North Carolina__..__.._....---.---_-----_---~---- eee --- 2 83T 3,767 | 353 3,653 
Ohio. .._2--- ee eee eee eee ee 98 1,175 92 WwW , 
Oreg ON. - = «22 = =a =n o anne ne nnn ener 130 4, 628 187 4,006 
ennsylvania.....__._....._.----.-------- +--+ eee of 0 . 

South Carolina__.___._._._.-_---_-.------------------------ 307 3,175 . 814 3,184 . 
Tennessee. -------------------272-0n7 202222 t nnn 127 2, 098 122 1,920 
irginia_........- 2-1 eee + - 1,721 . 

Washington lio ee eee ee eee eee ee eee eee 446 10, 822 414 9,596 
isconsin 1____.__-- ee eee eee eee 584 . 

Undistributed ?_.__._______.-_- ue ee 406 10,004 581 11,496 

Total 3._._..__..._.--._-_-----_.--------------------- 4,482 74,726 4,357 74,731 

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.” | 
1 Includes hydrated lime to avoid disclosing individual company confidential data. 
2 Includes Maine, Mississippi, New York, Texas, and States indicated by symbol W. 
3 Data may not add to totals shown because of rounding. . 

Table 4.—Number and production of domestic lime plants, by size of operation 1 
a re 

1966 © 1967 | 
- Annual production . —_—_—_—_ 

(short tons) Num- Production Per- Num- Production Per- 
ber of (thousand cent of ber of (thousand cent of 

. plants short tons) total plants short tons) total 

. Less than 10,000___..-..------------------------- 58 248 1 56 284 2. 
10,000 to less than 25,000_____._-..--------------- 40 673 4 37 604 3 

25,000 to less than 50,000_._..--.------------------ 29 1,054 6 29 1,020 6 

50,000 to less than 100,000____-__------------------- 35 2,459 14 29 1,890 10 

100,000 to less than 200,000_____------------------ 22 3,063 17 25 2,810 16 

200,000 and over____---.------.------------------ 29 10, 560 58 33 11,366 63 

Total.....__--_.---.---------------------- 208 18, 057 100 209 17,974 100 

i 

® Revised. 
1 Includes captive tonnage. 

Descriptions of quarries, equipment, and Company’s Bell-Mine pebble lime plant at 

products at several important plants were Bellefonte, Pa., has a capacity of 1,500 

published. Dixie Lime & Stone Co.’s new ton per day; stone is mined from the 960- 

900-ton calcimatic rotary hearth plant foot level.’ 

near Sumterville, Fla., produces pebble ae _— . 

lime.* Bethlehem Steel Company’s new  y.02 "Rotary Hearth Galemer, Pit and Quarry. 
600-ton, circular refractory hearth plant  v. 59, No. 11, May 1967, pp. 100-115. 

at Hanover quarry, Pa., produces BOF punt 'Biovides “600 ‘tod BOF Flux. Rock 
steelmaking lime flux for its Sparrows Products, v.70, No. v July 1967, pp. 63-617. 

: 5 ‘ erod, Buren C. Marblehead Lime On Stream 
counts Md., steelw ons Marblehead tame With New Indiana Plant. Pit and Quarry, v. 
ompanys new Il, -ton plant a u 59, No. 11, May 1967, pp. 116-125. ; 

fington, Ind., furnishes BOF fluxing lime Wane: Bienes. eth ie 3 Kiln pros 

for the Gary, Ind., steel industry.° Warner 7, July 1967, pp. 60-62. oe



Table 5.—Lime sold or used by producers in the United States by uses 

(Thousand short tons) 

1966 1967 
Use ————_ 

Open Open 
market Captive Total market Captive Total 

Agriculture. --.-.----------------------___ 199 @)_— 19974 ~~ A 
Construction: - , 

Finishing lime......-.-.------------ 263 W 263 2381 ._..--- 231 
Mason’s lime. ...-..--------------- 499 WwW 499 518 (?) 518 
Soil stabilization. ....-......-.--..- SY 573 669 -._-___. 669 

. Other.__..-.....----------.----.-- 14 ou nuee 14 14. 22 ee 14 
Undistributed 3__._....- eee Lee 103 1038) -eee eel tee ae 

Total4..-.-2..2 22 ------------- = 1, 409 103 1,512 1,483 (?) 1,433 

Chemical and other industrial: 
Alkalies (ammonium, potassium, and 

sodium compounds)_....---.------ 15 3,274 3,290 50 . 8,092 3,142 
Brick, sand-lime, slag, and silica___. 20 ..-.--- 20 © 16 LLL. 16 
Calcium carbide_.._.--...-.-.---.-- 455 WwW 455 19 WwW 419 
Glass. .....---._..-.-----------.-- 4385 .-_..-- 435 4387  ..-..-- 437 
Other chemical uses 5_..._..--.--..- 687 1,238 1,925 671 1,277 1,949 

Metallurgical uses: 
. Aluminum.__.....-...-------------- 135 WwW 135 143 WwW 143 

Copper smelting........-.---------- 117 307 424 / 127 170 | 296 
Magnesium_.......-.-------------- WwW WwW 128 WwW WwW 128 
Ore concentration ®&~___-...-.....-- 60 ...---- 60 68 ...1_-- 63 
Steel flux........-..-....---.---.-. 3,657 384 4,041 4,005 676. 4,681 

- Metallurgy (other) 7..-.-...-.-.---- 55 282 209 114 302 ' 288 
Paper and pulp___._.-.._-.-----------.- 896 — 98 994 878 92 970 . 
Sewage and trade-wastes treatment___._-- 310 54 365 322 49 371 
Sugar.__..--.--_--.- ~~~. +e 30 545 575 27 5386 563 
Water softening and treatment........--. 1,095 ----_-- 1,095 1,019 4 1,023 

Total 4__......-.-.-.---------.-. 7,970 6,182 14,152 8,290 6,198 14,488 
Refractory lime (dead-burned dolomite) - - - 1,872 321 2,193 1,565 315 1,880 

Grand total 4..._...-..-.-------- 11,451 6,606 18,057 11,461 6,513 17,974 

W. Withheld to avoid disclosing individual company confidentiality. . 
1Included with open-market agricultural lime to avoid disclosing confidential data. 
2 Included with ‘‘Other chemical uses’’ to avoid disclosing confidential data. 
3 Includes finishing, mason’s, soil stabilization, and other. 
4 Data may not add to totals shown because of rounding. 
§ Includes alcohol, calcium carbonate (precipitated), coke and gas, food and food byproducts, insecticides . 

medicine, and drugs, explosives, oil-well drilling, paint, petrochemicals, petroleum refining, rubber, tanning, 
salt, miscellaneous unspecified uses, mason’s lime, and items indicated by symbol W. 

6 Includes flotation, cyanidation, and bauxite purification. 
7 Includes wire drawing and various metallurgical uses, and items indicated by symbol W. 

| | CONSUMPTION AND USES 

Basic Oxygen Furnace (BOF) steelmak- _conj unction with them. Lime corrects 
ing was again the leading lime consumer, high acidity created by fertilizers, and 
with a further 50-percent increase in adds elements removed by high crop 
lime use by this industry predicted within yields." 
the next decade. The amount of lime Subgrade and soil stabilization with 
produced by captive plants was expected lime continued to expand, as_ special 
to reach one-fifth of the total used for equipment was adapted to this use. A 
fluxing purposes by 1975.8 Also forecast pulverizing mixer used on the new Kan- 
was the growth of steel fluxing lime to sas City airport was described.’ Overall 
40 percent of the commercial lime market lime stabilization tonnage was predicted 

by 1975. It was estimated that by 1975 8 Grancher, Roy A. BOP Steelmaking Will 
BOF steelmaking alone would use at Revamp the jjime Industry. rock Prod. v. 70 > 

sts 3 o. 4, Apri 67, pp. 85-87, 114. 
least 6 mill ion tons . . : 9Grancher, Roy A. Steel Flux Dominates 

While lime usage in agriculture in 1 967 Market for Lime. Rock Prod., v. 70, No. 8, 
i } 1 i - March 1967, pp. 84-86, 110-112. 

declined, aglime showed signs of increas 10 Eastern Potash Newsletter. Lime: Profit- 
ing importance in this area, Laboratory Making Foreman. No. E-180, 1967, 8 pp. 

imi nhances the oads and Streets. Lime Bolsters Poor 
work proved that liming e¢ = Airfield Subgrade, Speeds Paving Schedule. V. 
action of fertilizers, and can be used in 110, No. 8, August 1967, pp. 60-62.
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Figure 1.—Trends in major uses of lime. oo 

to grow at a steady rate of 15 percent per the steel industry where it is used as a 
year. : furnace-lining refractory, may find new 

Other growing uses for lime, outlined at —_use in treating furnace gases. Gombustion 
the National Lime Association convention, | Engineering, Inc. announced a successful 
included building foundations, masonry new process using calcined dolomitic lime- 
lime, agriculture, water treatment, waste stone which will remove 99 percent of the 
treatment, and drill lime stabilization. A sulfurous fumes from plant stack gases.*® 

: for the lime indust —_— 
oi ee or e lime industry was 12 Rock Products. More Change Predicted for 
pre tt . q q Lime Industry. V. 70, No. 7, July 1967, pp. 84, 

- it i 98. 
_ Dead-burned dolomite, which droppe 18 National Lime Association. Limeographs. 
in tonnage in 1967 due to lowered use by  v,, 34, July-August 1967, p. 5.
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Table 6.—Destination of shipments of primary open-market lime sold in the United States 

(Thousand short tons) 
eee 

1966 1967 
State —_————_-- 

Hydrated Hydrated 
Quicklime lime Total Quicklime lime Total 

meee 

Alabama. __._-_22 eee 309 15 324 265 17 282 
Alaska. -__.-22- 2-2-2 eee WwW WwW 1 WwW WwW 1 
Arizona. _.....--------- eee WwW WwW 114 WwW WwW $3 
Arkansas___.-.-__-_------_--------------- 16 19 34 12 19 3k 
California. __..-.-.---2_-_-_- eee 263 111 374 292 118 409 
Colorado_.__.--------_------------------ 66 26 92 81 25 107 
Connecticut. ...-..-.-_--2 2 ee 70 27 96 76 24 160 
Delaware____....---.2- oe 34 11 44 27 10 ST 
District of Columbia.__._.-_-__-..--_______ WwW WwW 6 WwW WwW 3 
Plorida___._.-.._-.-.-------------------- 172 68 240 134 56 190 
Georgia_.__...-.-.- 2-2 eee 105 19 124 86 17 103 
Hawaii... eee WwW WwW WwW WwW WwW Ww Idaho__...-.-.-----2-22--------2------ OW W 12 W W 13 
Illinois. .-_..---.------------------------ 606 159 765 607 161 768 
Indiana. _._.-.--~---- eee 925 64 989 1,084 65 1,149 
Jowa....-----.-----.------.----~-- eee 87 19 106 71 25 96 
Kansas___...-.-------------------------- 40 20 60. 40 18 58 
Kentucky. _..--------_- + eee 418 18 436 495 18 513 
Louisiana....._...--.- 2-2-2 eee 167 52 220 151 64 215 
Maine. ._.---.---.---.---- eee 43 11 54 50 1l 61 
Maryland_._._-.....-.2- ~~~ ee 323 18 341 331 16 348 
Massachusetts. ....--.-----.---- 2 eee WwW WwW 39 WwW WwW aT 
Michigan_.-__...-_---.-------_- eee 911 64 975 866 59 925 
Minnesota__.-.-..--.-.--.2- 2-2 eee 110 17 127 112 15 127 
Mississippi_.._....-.-.-.-2-_- eee 78 46 124 76 15 91 
Missouri___.---_-.-_-_- ---_- 2 eee 125 51 176 144 34 178 
Montana___.---.-.------ eee 4 2 5 11 2 13 
Nebraska___._.---.-.--------------- eee WwW W 20 WwW WwW 18 
Nevada_____---------_- eee WwW WwW 36 “W WwW 29 
New Hampshire______.-__-___-_--- eee WwW WwW 10 WwW W 11 
New Jersey._._..-.-_--.------_------- eee 75 88 164 59 80 139 
New Mexico._.-_..._-_-_-_--- ee eee 1 24 26 j 25 25 
New York_____-_-_~.- 2 ee eee ee 234 168 402 233 166 398 
North Carolina_....-.-222- 2-2 70 30 100 78 31 110 
North Dakota____.__---...--..-.-_-----. 1,257 W 12 WwW W 2T 
Ohio._-__.---------.-------.-_-.---_-.-- 1,257 140 1,397 1,331 136 1, 466 
Oklahoma_-_._._---_---_-1 2 - eee WwW ‘W W WwW WwW WwW 
Oregon.._._--.-_..--- 2 eee 56 15 72 46 16 62 
Pennsylvania______..-.....-_----.------. 1,851 178 1,528 1,137 165 1,303 
Rhode Island__.____.__.- 2 eee 7 6 13 7 7 14 
South Carolina___._..2222 eee 36 8 44 54 8 62 
South Dakota_________..2 2-22 13 23 36 20 26 46 
Tennessee__.....-.-_- ee 69 51 120 73 52 125 
Texas... 2-2 eee 327 451 778 391 510 901 
Utah__.. eee WwW WwW 84 WwW ‘W B81 
Vermont___-..-.---2--- eee WwW WwW 2 WwW WwW 2 
Virginia. _...-2.2-- 2 eee 129 37 166 86 33 120 
Washington___...__-_-. eee 69 16 85 60 15 15 
West Virginia__._._.._._.-_--__-_-___-__- 94 22 116 96 16 112 
Wisconsin. _.._..-.---.. 2-2 ee 89 53 143 86 62 147 
Wyoming. ___-______ ~~ eee W ‘W 8 WwW WwW $s 
Undistributed }____--._2 2 ee 281 170 107 278 173 125 

Total United States ?__.__..._..._._ 9,030 2,317 11,346 9,046 2,312 11,357 

W Withheld to avoid disclosing individual company confidentiality. 
1 Includes States indicated by symbol W. 
2 Data may not add to totals shown because of rounding. 

PRICES 

Quotations in the Engineering News— and averaged $34.96 per ton for 10 cities. | 
Record for delivered hydrated finishing The average delivered price for common 
lime in 1967 ranged from $60 per ton in hydrated lime, as reported from 16 
Seattle to $27 per ton in Los Angeles. _ selected cities, was $33.38 per ton. 
The average price reported for 17 major The average value of lime sold or used 
cities was $38.10 per ton. Prices for pul- by producers, f.o.b. plant, excluding the 
verized quicklime ranged from $54 per cost of containers, was $13.42 per ton, 
ton in Denver to $26 per ton in Dallas, compared with $13.27 in 1966.



684 | MINERALS YEARBOOK, 1967 

| | FOREIGN TRADE | | | 

In 1967, Canada received 61 percent Imports from Canada _ represented 

| of U.S. lime exports and Mexico received virtually all of the combined import total 

, 23 percent. - for all types of lime in 1967. 

| WORLD REVIEW , 

Canada.—The 235-ton, rotary hearth and lime plant, to produce hydrated lime 

lime kiln of Algoma Steel Corp., Ltd., at and quicklime. . 

| Sault Ste. Marie, Ontario, was described. _ . | 

Producing flux for BOF steel making, the Puerto Rico.—Puerto Rican Cement 

modern, fully automated plant can be Co. Inc., was completing a $2.3 million, 
operated by just one man. | 2000 barrel white lime plant at Ponce, 

Jamacia.—Alcan Jamaica, Ltd., an- . — 

nounced plans for a $1.3 million expansion _ Table 7.—U.S. exports of lime 

of the lime producing facilities at its I 

Kirkvine Works, 80 miles north of King- Year Short (how 

ston. Production will be used for process- sands) 

ing of alumina from bauxite at Alcan’s ee 

Kirkvine and Ewarton plants. 1965._............._.-.---. 40,0386 $942 
1966__________.-.---------- 59,848 1,195 

Panama.—Empresas Asociadas, S. A., 1967----------------------- 52,143 1,099 

announced plans for a limestone quarry) OOOO 

Table 8.—U.S. imports for consumption of lime 
a 

Hydrated lime Other lime Dead-burned Total 
dolomite! - 

Year a 
Short Value Short Value Short Value Short Value 

tons? (thou- tons 2 (thou- tons 2 (thou- tons 2 (thou- 

sands) sands) sands) sands) 
a 

1965__.._..__-------- 5382 $10 215,816 $2, 590 59,519 $2 , 385 275, 867 $4,985. 

1966__._....-------- 203 5 151, 703 1,772 43 , 637 2,038 195, 543 3,815 

1967.____.-.-------- 545 12 79 , 983 961 42,413 1,832 122,941 2,805 

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

2 Includes weight of immediate container. 

TECHNOLOGY 

Research on new applications for lime by Heyl & Patterson Co. of Pittsburgh. 

took the spotlight in 1967, with important Capital costs are $150 to $250 per gallon 

new techniques announced for agricultural per minute of capacity; operating costs 

liming, acid mine drainage control, lime are 10¢ to 15¢ per 1,000 gallons, most 

kiln design and efficiency, soil mixing and of which is for lime materials.’ 

_ pulverizing, and calcining. The Bureau Two important papers on lime kiln 

of Mines published results of a study of design were published during the year. 

the oxygen-converter steelmaking pro- The metallurgical calculations and _ pro- 

cess. duction results to be expected from a 

Lime producers presented results of 
imi ies i 1 ils at the 

agliming studies in tropical sors | 14 Mac Namara, John. Lime Plant at Algoma. 

annual meeting of the National Lime As- Iron and Steel Eng., v. 44, No. 10, October 

iation i _R. It is believed 1967, pp. 126-130. 
sociation in San Juan, P . 8 . 15 Tartaran, F. X., and J. D. Ruschak. Effect 

that liming to tropical soils will revive 4 of Lime Structure in Oxygen Steelmaking. 

i 1 ili re effectively than BuMines Rept. of Inv. 6901, 1967, 41 pp. 
lagging sou fertility more Y 16 Geigel, Antonio R. Importance of Hydrated 

fertilizers. Lime in Tropical Agriculture. Pit & Quarry, 

A new lime neutralization process for V- 59, No. 11, May 1967, pp. 126-130. 
. . . d National Lime Association. Limeographs. 

treating acid mine water was develope V. 34, July August, 1967, p. 4.
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standard-sized 500 ton-per-day rotary kiln were listed. Calcination is controlled 

kiln were summarized. The operating in a reducing atmosphere, and drawbacks 

: characteristics of the new Ultimos vertical of earlier vertical kilns are eliminated.”® 
an 

18 Azbe, Victor J. Azbe Summarizes Design 19 Azbe, Victor J. The Ultimos Kiln in Per- 

Requirements for Super Rotary Lime _ Kiln. formance. Rock Prod., v. 70, No. 7, July 1967, 

Rock Prod., v. 70, No. 2, February 1967, pp. pp. 74-77, 98. 
78-79, 112-113. 

Table 9.—World production of quicklime and hydrated lime, including dead-burned dolo- 
: mite, sold or used ! 2 

(Thousand short tons) 
SR oO 

Country 1963 1964 1965 1966 1967 P 
mee 

North America: 
Canada___________.----.------------------ 1,451 1,541 1,620 r 1,573 1,393 

Costa Rica_____________------------------- e 6 e7 e 13 e13 9 

Guatemala______.___.-___------------------ NA NA r 20 19 NA 

Nicaragua_______...----------------------- 31 29 29 30 NA 

Puerto Rieo_________---------------------- 4 18 27 30 35 

United States (sold or used by producers)---_. 14,521 16,089 16,794 18 ,057 17,974 

South America: 
Brazil.....________------------------------ 1,332 1,586 1,344 1,400 NA 

Colombia___._..___------------------------ 107 . 110 r 119 56 NA 

Paraguay_.___...-------------------------- 19 20 20 19 19 

Uruguay ¢.___.__----------------------+----- 33 46 66 66 NA 

Venezuela_____._._------------------------ 55 75 71 49 NA 

Europe: 
Austria__.....___-_---_-------------------- 759 805 763 t 765 751 

Belgium___________------------------------ 2,228 2,584 2,526 2,460 NA 

Bulgaria____...._-.------------------------ 830 919 938 NA NA 

Czechoslovakia_______---------------------- 2,485 2,587 2,743 2,716 NA 

Denmark.__________------------------------ 167 176 179 165 NA 

Finland__.______._------------------------ 229 265 270 250 e 255 

France__________-_------------ eee ee------- = 2, 919 3,216 3,118 r 3,208 3,009 

Germany: . 

East_..._.._..--_--------------------- 3,811 4,049 3,793 e 3,900 NA 

West_....___.__---------- ee eee ------ «10, 775 11,920 11,714 11,465 11,227 

Hungary_.__._._-------------------------- 698 811 782 852 NA 

Treland...._________-_-_----._---------+------ 36 44 e 46 e A5 NA 

Italy_._...__--_.-------------------------- 6,288 5 , 622 5,622 5,622 e 5,620 

Malta_____.___.___-___-------------------- 18 NA Al 40 NA 

Norway_____.----------------------------- 125 r114 r 251 tr 259 e 260 

Poland___._..____-----_-------------------- 2,209 2,395 2,491 t 2,647 NA 

Rumania._________---_-------------------- 71,829 ™1,146 r 1,132 r1,154 1,157 

Spain_______...--------------------------- 234 283 278 NA NA 

Sweden_________-_------------------------ T 856 r 948 t 967 1,063 e 990 

Switzerland__________---------------------- 203 221 195 184 NA 

U.S.S.R._. eee ee eee ene ee eee---- «17, 651 17,855 19,495 ¢19,800 ¢19,800 

Yugoslavia_.__._..------------------------ 947 999 1,226 1,255 1,322 

Africa: 
Congo (Kinshasa) --.----------------------- 74 75 72, © 67 NA 

Ethiopia (including Eritrea) ---.-..---------- 5 e7 e4 21 25 

South Africa, Republic of (sales) .------------ 719 771 823 812 964 

South-West Africa, Territory of___----------- 3 4 4 3 NA 

Tanzania (sales and exports) ----.------------ 1 2 2 10 6 

Tunisia. ___.____.__-_--------------------- 146 193 e 192 190 187 

Uganda. ..____---.------------------------ 12 13 22 4 204 

Zambia__._._...-------------------------- NA NA 85 NA NA 

Asia: 
Cyprus. _...---.--------------------------- 65 e 44 81 NA NA 

Japan__.____..__-------------------------- 1,527 1,798 1,865 2,219 3,397 

Kuwait____._______-___-------------------  ----=>- 13 1 1 1 

Lebanon.__.____._------------------------- e 39 e 29 e 44 e 72 55 

Mongolia ¢_____.-------------------------- 28 33 39 89 44. 

Philippines_-..-...------------------------ 35 32 26 26 93 

Ryukyu Islands. --------------------------- el] NA NA 23 1 

Saudi Arabia.__.__..._--------------------- 7 NA 33 22 9 

Taiwan_...-_.---------------------------- 88 101 113 118 102 

Oceania: 
Australia 4..___.._.------------------------ 117 113 178 167 NA 

Fiji Islands__.._.-------------------------- 6 4 r4 3 3 

Total 5_.______._------------------------ 75,219 79 , 662 82,276 82,959 NA 
a 

e Estimate. P Preliminary. r Revised. NA Not available. 

1 Lime is produced in many other countries of the world besides those listed. India and Mexico are among 

the more important countries for which official data are unavailable. 

2 Compiled mostly from data available June 1968. 

3 For Europe the data includes lime only and in the case of France, high grade lime only. France’s total 

lime production is much larger than that shown. 

4 Year ended June 30 of year stated. _ ; 

5 Total is of listed figures only; no undisclosed data included.
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By Robert F. Griffith * 

Expansion of domestic production ca- posal of the 55,000 ton surplus created by 

pacity to meet increased demands, and re- the lowering of the objective. Stockpile 

search directed toward developing new _ sales since March 1962 have totaled about 

markets, and improving the strength of 33,500 tons, including 5,100 tons sold on a 

magnesium alloys dominated the industry competitive bid basis in 1966-67, and 

in 1967. Apparent consumption of primary 17,650 tons sold on a negotiated basis dur- 

magnesium, reached 100,000 tons. ing the same period. Reflecting the strong 
oa. demand for magnesium, bids exceeded the 

Legislation and povernment Programs. 586 tons of primary and alloy magnesium, 
—The national stockpile objective for mag- offered for sale from the stockpile in 
nesium was lowered on January 1, 1967,  Wfarch 1967. 
from 145,000 to 90,000 short tons. Inven- | | 

tory at yearend was 145,300 tons, and leg- 1 j . _.. . 
islation was pending on the or derly dis- Stu Commodity specialist, Division of Mineral 

. Table 1.—Salient magnesium statistics 

(Short tons) 

a 

1963 1964 1965 1966 1967 
| eB eEEEmmzxxw aU 

United States: 
Production: . 

Primary magnesium___....-------- 75,845 79 ,488 81 ,361 79,794 97,406 
Secondary magnesium.__-..--------- 9,225 11; 790 13 ,617 15,129 e 13,235 

Shipments: Primary__...._-.----------- 72,255 74,580 85 , 796 96 ,443 100 , 743 
Imports for consumption_-____---------- 1,850 2,227 2,551 3,265 © 9,213 
Exports_._.__.._-____---------------- 15,484 15,949 17 ,836 14,869 11,989 

Consumption_________._.-.----------- 51,240 54,748 69 ,622 82 ,678 98 ,230 
Price per pound..____.__-....---cents_- 35.25 35.25 35.25 35.25 35.25 

World: Primary production__..__..--------- 157,156 165 ,927 178 ,318 179 , 844 202 ,608 

ce 

e Estimate. 

DOMESTIC PRODUCTION 

The 22 percent increase in primary mag- nounced plans for an additional increase 

nesium production to 97,400 tons, the to 120,000 tons by mid-1968. Alamet Divi- 

highest since 1952, represented domestic sion of Calumet and Hecla, Inc., producer 

capacity. To meet increasing demand, of magnesium by the silicothermic process 

through plant expansions and process im- at Selma, Ala., increased annual capacity 

provements the two primary magnesium from 7,200 to 9,000 tons. In 1966, this com- 

producers increased annual domestic cap- pany put on stream an automated plant 

acity to 103,750 tons at yearend. The Dow _for producing the ferrosilicon that is used 

Chemical Co., operating electrolytic plants for reduction in its process for producing 

at Freeport and Velasco, Tex., increased primary magnesium. Production by Chas. 

annual capacity to 95,000 tons and an- Pfizer & Co., Inc., was discontinued in 1966. 

687



688 MINERALS YEARBOOK, 1967 | 

Table 2.—Magnesium recovered from scrap processed in the United States, by kinds of 
scrap and forms of recovery 

| (Short tons) . 

1963 1964 1965 1966 1967 

Kind of scrap: . 
New scrap: 

Magnesium-base__________.-.____-_ 4,183 4,505 6,306 6 , 462 5,062 
Aluminum-base__________-._-_.__-- 2 , 848 3,177 3,643 4,127 e 4,150 

Total_____-_-_--___--- 2 eee 7,031 7,682 9,949 10,589 e 9,212 

Old scrap: CT 

Magnesium-base_____._..-_-__----- 1,150 2,998 2,232 3,321 . 2,973 
Aluminum-base____..-.._.-------- 1,044 1,110 1,436 1,219 e 1,050 

Total___.__._--_-_____---------- 2,194 4,108 3,668 - 4,540 e 4,023 

| Grand total............--------- 9,225 11,790 = 18,617 15,129 ° 18,285 _ 
Form of recovery: a a 

Magnesium alloy ingot !__-___-__-____-- 2,227 2,875 2,138 5,202 3,760 
Magnesium alloy castings (gross weight) - 404 37 14 24 39 
Magnesium alloy shapes._........._.--- 75 50 58 70 103 
Aluminum alloys_____...-_------__--_-- 3,839 4,468 7,947 6 ,336 e 5,948 
Zine and other alloys._._.-----.-.----- 435 23 23 17 18 
Chemical and other dissipative uses_____- 754 . §88 542 281 25 
Cathodic protection______-..-_---____-- 1,491 3,749 2,895 3,199 3,842 

Total_.._._-.--.------------------- 9,225 11,790 13 ,617 15,129 e€ 13,235 

e Estimate. | . . 
1 Figures include secondary magnesium content of both secondary and primary magnesium alloy ingot. 

: Construction was completed on the first | Pacific Northwest because low-cost elec- 

phase of a project to extract magnesium trical energy is available and because the 
chloride and other salts from the Great paper industry provides a market for 
Salt Lake by Great Salt Lake Minerals & byproduct chlorine. 
Chemicals Corp., a joint venture of Lith- Plans were also made to construct a 

ium Corporation of America, Inc., and 30,000-ton-per-year electrolytic magnesium 
| Salzdetfurth, A.G., of Hanover, West Ger- plant near Snyder, Tex. Slated to be on 

many. Initial capacity 1s estimated at 300,- stream by May 1969, the plant will be op- 

Te De “ hentcal Go chionde per year. erated by American Mangesium Co. of 
& Vow Unemical Go. has an agreement Tulsa, Okla., owned one-third by Pullman, 

to purchase a substantial quantity of this . - or 
Inc., of Chicago. Magnesium will be pro- production, and announced plans to con- duced f br; lls th ; 

struct a magnesium production plant in uced from area brine wells that contain 

the Pacific Northwest with startup timed UP to 11 percent magnesium chloride. A 
for 1971. Four other companies were con- power contract was made with the Texas 
sidering plans for magnesium plants in the Electric Service Co. 

CONSUMPTION AND USES 

Increased use of magnesium in structural percent higher than alurninum, but mag- 
applications offers the best opportunities nesium is 50 percent lighter. With present 
for the industry’s growth. However, in technology, however, the cost of extruding 
1967, sacrificial and distributive uses, in aluminum ingot is about 10 cents per 
which magnesium is desired for its chem- pound compared with 30 to 35 cents per 
ical properties, accounted for 70 percent of | pound for magnesium. 

total consumption; only 30 percent was Magnesium’s attractive structural prop- 
used for structural purposes. Using cost erties include low specific weight, good 
versus unit volume as a determining fac- machinability, hot formability, and high 
tor, magnesium is competitive with alum- strength. The principal structural applica- 
inum in structural applications. The cost tions are in industries involving aircraft 
of primary magnesium ingot is about 40 and missiles, automobiles, materials han-
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dling, and power tools, such as powersaws pounds of magnesium per vehicle in 18 : 
and lawnmowers. Magnesium sand-casting parts, including the wheels. Mass produc- 
foundries operated at peak capacity to tion of magnesium wheels for the domestic 
supply the components of military and automotive industry is a large potential 
commercial aircraft. Most airplane wheels market that is being investigated. 
are made of magnesium. One-fourth of the Aluminum alloys accounted for 32 per- 
weight of Mariner 4, was magnesium, 134 cent of magnesium consumption in 1967. 
pounds out of 572. | - Although production of titanium and zir- 

Foreign and domestic enterprises are conium metals increased, a corresponding 
finding increased need for the desirable increase in use of magnesium as a reducing 
qualities of magnesium in their manu-. agent, was not reported probably because . 
factures. Italy’s Fiat Motor Company in a of the practice of recycling magnesium at 

| new production model, the Dino, uses 59 a plant of a major producer of titanium. 

Table 3.—Consumption of primary magnesium (ingot equivalent and magnesium content 

of magnesium-base alloys), in the United States by uses | 

a | (Short tons) : | 

Use . 1963 1964 1965 1966 1967 
te Nt A 

For structural products: 
Castings: 

Sand__--.------------------------ 3,280 2,229 2,959 3,961 5,420 
Die 1________-_ +--+ 5,580 4,757 5,599 4,980 9,080 
Permanent mold-_----------.-.------ 1,400 732 814 632 770 

Wrought products: 
Sheet and plate______._--_-------- 5,650 4,897 4,937 6,075 WwW 
Extrusions (structural shapes, tubing) - 3,370 4,419 256,995 27,100 314,520 
Forgings._._.-------------------- 220 293 Ww Ww WS 

 Total...--------------t-------- 19,500 17,827 20,804 22,748 29,790 __ 

For distributive or sacrificial purposes: a i 
Powder____________------------------ 1,175 WwW W ‘W W 
Aluminum alloys..__....--..-..---.--. 21,780 21,880 26 , 266 30 ,862 31,244 

Zine alloys_._-__.-------------1------- ~ 90 99 136 100 53 

Other alloys._.___-------------------- 1,420 1,705 2,216 1,975 2,370 

Scavenger and deoxidizer__-_.___---.--- 150 141 170 195 WwW 

Chemical__________------------------- 470 2,684 3 , 806 4,604 5,214 

Cathodic protection (anodes) --_-.------ 2,985 4,983 4,597 4,670 5,100 

Reducing agent for titanium, zirconium, 
hafnium, uranium, and beryllium 4-- ... 3,070 3 , 764 8,467 8,429 6,704 

Other’ __-._...__-__ +--+ --- 620 2,165 3,660 9,095 17,755 
a 

Total_________-__---..--._._------- 31,740 37,421 49,318 59,930 68 , 440 

Grand total......................... 51,240 54,748 69,622 82,678 98,230 
eee nn cao: sam, 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes primary metal to produce small quantities of investment castings. 
2 Includes “‘Forgings.”’ 
3 Includes ‘‘Sheet and plate” and ‘‘Forgings.” 
4 Quantity used for reduction of uranium not included in 1964. ; ; 

5 Includes primary metal for experimental purposes, debismuthizing lead, and producing nodular iron, 

secondary magnesium alloys, and powder. 

PRICES 

The quoted base price of primary mag- zinc, 0.15 to 0.4 percent manganese, and 

nesium, in 10,000-pound lots, 42-pound minimum 93.8 percent Magnesium at 

slabs, 99.80-percent magnesium remained prices ranging from 28 to 28.05 cents per 

at 35.25 cents per pound f.o.b. U.S. plants. pound. 
Sales were made to aluminum smelters The quoted price for magnesium alloy 

and alloyers for 32.25 cents per pound. ingots (AZ63A, AZ91C, and AZ92A) con- : 

GSA accepted bids for grade A magnesium taining aluminum, zinc, and manganese 

(minimum 99.80 percent) in minimum was 40.75 cents per pound at yearend. 

lots of 10,000 pounds at prices ranging Magnesium sold during the year in 

from 32.33 to 32.65 cents per pound, and Canada for 31.0 cents per pound, in West 

for grade 2 magnesium alloy containing 3.5 Germany for about 25 cents, in France for 

to 5.0 percent aluminum, 0.2 to 0.5 percent 34.0 cents, and in Italy for 35.56 cents.
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STOCKS 

On December 31, 1967, producer and crease of 1,251 tons of primary magnesium 
consumer stocks were 10,751 short tons of | and 328 tons of primary magnesium alloy 
primary magnesium and 2,122 tons of ingot from stocks at the beginning of the 
primary magnesium alloy ingot, an in- year. | 

Table 4.—Stocks and consumption of new and old magnesium scrap in 
the United States in 1967 

(Short tons) 
eee 

Consumption . 
Scrap item Stocks, Receipts ——__—___—_________—___ Stocks 

| Jan. 1° New Old Total Dec. 31 
scrap scrap 

Cast scrap.......-..----------------------- 621-8, 718 151 3,681 3,782 557 
a Solid wrought scrap 1__________.__-_..__-..--. 2,441 6,200 6,031 woene 6,031 2,610 

| Total___._------.-2 2 _ ee ie --- =3,062 9,918 6,182 3,631 9,813 3,167 

r Revised. 
1 Includes borings, turnings, drosses, etc. 

FOREIGN TRADE | 

Exports of primary metal to West Ger- tries: Norway, 51 percent; Canada, 26 per- 
many, principally for use in the Volks- cent; and the U.S.S.R., 23 percent. 
wagen, declined almost 14 percent. The In late 1966 and early 1967, The Dow 
decline reflected Volkswagen’s reduced out- Chemical Co. bought 2,200 tons of primary 
put but still accounted for nearly 60 per- magnesium on the European Market from 
cent of the total export. | the U.S.S.R. to meet short-term require- 

Imports for consumption of magnesium ments caused by the Viet-Nam situation 
in all forms increased sharply over those and increasing consumer demand.? The 
for 1966, while exports declined 15 percent, reported price was about 25 cents per 
reflecting the strong domestic demand. pound. © 
Ab hort to f prim — ooo 

out 1, 250 8 rt tons of p ary mag 2 Chemical & Engineering News. V. 45, No. 8, neslum were imported from three coun- Feb, 20, 1967, p. 27. 

Table 5.—U.S. exports of magnesium, by classes and countries 

(Short tons) 
eee 

1966 1967 

Primary Semifab- Primary Semifab- 
Destination metal, alloys, ricated metal, alloys, ricated 

and scrap forms, n.e.c., and scrap forms, n.e.c., 
including including 
powder powder 

eee 

Argentina__________________ 96 13 124 | 12 
Australia_______.__-_2 eee 433 10 45 28 
Belgium-Luxembourg________.___________. 84 13 8 26 
Brazil__...---_____________ ne. 1,372 wae eee ee 868 550 
Canada______ 2 1,930 319 1,465 203 
France_______..___ 22 43 26 97 23 
Germany, West_________.________________ 8,099 19 6,999 4 
India_____.---2 222 eee 153 won eeee 128 wane leek 
Italy___.-__-_--2 eee 62 22 310 23 
Japan___.__-_- ee 291 14 95 69 
Mexico_______-___-_____-_-_ eee 689 32 353 59 
Spain_______-_-__ 2 ee 210 1 222 1 
United Kingdom_________________________ 1,064 10 718 21 
Venezuela_________________ 22 eee 54 16 149 45 
Other__.___.._._..__.-.----_--.--__..... 289 84 408 120 

Total__.-_._ 2 eee 14,869 579 11,989 1,184
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. Table 6.—Exports and imports for consumption of magnesium | 

. Exports 

Year Metal and alloysin crude Semifabricated forms, 
. form and scrap n.e.c. 

oO Short Value Short Value 
So tons (thousands) tons (thousands) 

en 

1965__________--_-----=-------------+---- 17,836 $10,265 484 $1 , 260 

1966_________--_.-_--------1------------ 14,869 8,853 579 1,387 

1967_______-__--.--------------------+--- 11,989 7,132 1,184 1.983 

. . Imports 
a 

. . Powder, sheets, tubing, 
Metallic and scrap Alloys (magnesium content) ribbons, wire, and other 

| . forms (magnesium content) 

; Short Value Short Value Short Vahue 
7: tons (thousands) tons (thousands) tons (thousands) 

1965__._---- 2,551 . $1,101 327 $ 760 103 $1238 

1966________ 3,265 1,613 689 1,656 5 36 
1967_ = ___- 9,213 4,909 354 1,529 153 433 

a 

The duty on magnesium and scrap re- idental Proclamation 3822, authorizing 

mained at 40. percent ad valorem; alloys reductions in tariffs in accordance with the 

were 16 cents per pound of magnesium Kennedy Round trade agreements, was 
content plus 8 percent ad valorem; and signed in December 1967. The first stage 
wrought magnesium was 13.5 cents per f tariff reducti apvlvi to calendar 

pound plus 7 percent ad valorem. Duty on of tani reduchons, aP Pry caten 

metal waste and scrap was temporarily year 1968 and becoming effective January 

suspended through June 30, 1969. Pres- 1, 1968, included magnesium. 

WORLD: REVIEW oo | 

The United States accounted for almost at 285,000 tons. 
50 percent of the estimated world pro- Import quotas for member countries of 

duction of 203,000 tons of primary mag- the European Economic Community were 

nesium in 1967. Total world planned cap- established for the first 7 months of 1967, 

acity, to be completed in 1969, is estimated by the EEC commission as follows: West 

Table 7.—World production of primary magnesium, by countries ! 

. - . (Short tons) . 
i 

Country 1963 1964 1965 1966 1967 P 
a 

Canada_____.___-..-.-:-.---------------- 8,907 9,353 10,108 * 6,723 8,685 

China 2____.__-_.---.----.--------------- 1,000 1,000 1,000 1,000 1,000 

France.__________-_-----------.----------. 1,921 1,090 ®3,1382 r 3,770 4,597 

Germany, West 3________.....------------- 550 550 550 ® 220 © 220 

Italy___._.-.-----.------------+----------- 6 ,092 6,645 6,959 r 7,165 ¢ 7,300 

Japan____..-..._-_.---------------------- 42,689 43,287 44,172 r 45,832 ¢ 7,000 

Norway____.-_-_--_---------------------- 420,000 24,300 r 29,100 ¥ 31,195 e 31,400 | | 

U.S.S.R.e__.._._-__----------------------- 35,000 35,000 36 ,000 40 ,000 45 ,000 

United Kingdom 5____.__...-..-...-------- 5,152 F 5,264 5,936 r 4,145 (*) | 

United States_____._......----..----------- 75 ,845 79,488 81,361 19,794 97 , 406 
Sa 

Total 7_.___._--_..----------------- 157,156 165 ,927 178 ,318 179, 844 202,608 . 

eee 

e Estimate. P Preliminary. t Revised. | 
1 Compiled mostly from data available March 1968. 
2 Conjectural, denoting an order of magnitude. 
3 Estimate according to the 54th annual issue of Metal Statistics (Metallgesellschaft), except for 1967. 

‘In addition, the following amounts of secondary magnesium were produced: 1963, 1,556; 1964, 2,478; 

1965, 4,590; and 1966, 5,757 short tons. 
5 Primary metal and remelt alloys. 
¢ Primary production suspended June 1966. Remelt alloy production in 1967 estimated to be 4,200 short 

tons. 
7 Total is of listed figures only; no undisclosed data included.
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Germany, whose annual consumption is capacity of about 3,800 tons. The principal © 
about 42,000 tons, was allowed to import market for both companies is the Japanese - , 
9,450 tons at the low duty of 1.5 percent; titanium industry.* 
Belgium, 291 tons; and the Netherlands, . Norway.—Norsk-Hydro Elektrisk A/S, 

262 tons. De oe the sole producer of magnesium in Nor- — | 
Canada—Dominion Magnesium Ltd., way, continued its expansion program to 

the only Canadian producer, operated at attain an annual capacity of 40,000 tons 
about 75 percent of its 11,500-ton-per-year _ by the end of 1967.5 Exports to West Ger-. 
capacity, producing 8,685 tons, valued at ‘many dropped from 30,400 tons in 1966 to : 
nearly $5 million. At the beginning of the 24,500 tons in 1967, reflecting Volkswagen’s _ year, all i) furnaces were in operation, seduced requirements. | 
producing high-purity magnesium by treat- . . . . 
ing 350 tons of dolomite per day by reduc- Saudi Arabia.—The . State-owned oil | 
tion with ferrosilicon. Two furnaces were C°Mpany,. P etromin, solicited bids for a. shut down in early June because of de- _ plant to produce 20,000 tons of magnesium 
creased requirements from the United Per year, 56,000 tons of chlorine, 20,000 | Kingdom. | - tons of hydrochloric acid, 15,000 tons of | | 

| Italy.—Negotiations were held between ™a@gnesium oxide and 900,000 tons of | The Compagnia Generale del Magnesio — salts. The plant would utilize solar evap- 
and officials of the Syracuse, Sifily, indus- Fation to recover Magnesia from Arabian _ 

- trial area for construction of a magnesium Gulf marshes. - : 
plant there.® a United Kingdom.—Production of mag- 
Japan.—Two. Japanese companies use — nesium by Magnesium Elektron Ltd., the | 

_ ferrosilicon reduction in processing mag- only producer, was suspended in June 
nesium. Ube Kosan KK, which began pro- 1966. The company’s Clifton Junction fac- oo 
duction in the second half of 1966, an- tory continued to process and sell primary | 

_ nounced plans to increase annual capacity magnesium imported. from Norway.” Im- 
from 2,200 to 5,500 tons. The older pro- ports from Norway more than doubled 
ducer, Furukawa Magnesium Co. Ltd., op- _ during the first 6 months in 1967 compared 
erated its 5,500-ton plant at near capacity. with the same period in 1966, increasing 
Furukawa also has a remelt production from 684 to 1 ,043 tons. 

| | TECHNOLOGY _ 

The relatively high price of magnesium The entire field of magnesium tech- 
is a major factor in limiting its use, accord- nology, from metal extraction to the fin- 
ingly, research was directed toward lower- ished component, was reviewed. Special 
ing production costs. The second in a_ reference was made to the chemical and — 
series of cost analyses of production meth- metallurgical principles involved.’® | 
ods was published.® | A paper was presented at the annual 

Great Salt Lake contains the largest meeting of the Magnesium Association, 

reserve of high-grade brine in the United - 3 Metal Bulletin (London). No. 5248, Nov. 14, States. At current market prices the dis- 1967, p. 26. 
solved salts have an estimated value of $50 *Metal Bulletin (London). Ube Expanding | 
billion, about half of which is represented Magnesium Output. No. 5191, Apr. 24, 1967, p. 
by magnesium chloride. There has been no * Mining & Minerals Engineering (London). . V. 3, No. 8, August 1967, p. 284. commercial recovery of salts other than 6 Metal Bulletin (London). No. 5245, Nov. 3, 
sodium chloride from this resource, prim- tee et etal A Magnes} Producti 
arily because the high sulfate content pre- Stopped. V. 24, No. 5-6, June 1966, p. 3 
sented formidable technical problems. A ° Elkins, D. A., P. L. Placek, and K. C. Dean. : pe An Economic and Technical Evaluation of Mag- report was published describing a process nesium Production Methods, BuMines Rept. of for removing sulfate from natural brines, Inv. Gove Dene Pp. J. MR 4d Laird 
including sea water, in which sodium car- Crocker.» ’ Preliminary Process “ “Development 
bonate and sulfur or sulfuric acid are re- Studies for Desulfating Great Salt Lake Brines 

covered as byproducts in sufficient quan- 1o6T, ap ater. BuMines Rept. of Inv. 6928, 
tities to more than defray the cost of desul- 10Emley, E. F. Principles of Magnesium fation.® 1018 noe Pergamon Press, New York, 1966, |
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-- summarizing the problems of corrosion of gate, Birmingham, England. The alloy, 
| magnesium and enumerating solutions to having a nominal composition of 6 percent 

these problems. It includes a discussion of zinc, 1.2 percent manganese, and 92.8 per- 
protective coating materials developed to cent magnesium, is designated as ZM61. 
combat magnesium corrosion.11 Recog- It has been mainly developed for use in 
nizing that marketing strategy cannot be extruded and forged forms.”® 
based on light weight alone, magnesium A battery using replaceable magnesium 
industry research placed emphasis on de- plates as the anode, oxygen from the air 
veloping high-strength alloys, studying as the cathode, and salt water as the elec- 
magnesium corrosion problems, and per- trolyte was developed by General Electric 
fecting magnesium batteries. for the U.S. Marine Corps. This light- 
Magnesium rare-earth alloys are used in weight portable battery has an energy den- 

moderate temperature applications where sity per pound of about five times that of 
a lightweight alloy with good creep resist- the average lead acid battery, and is easier 
ance is required. They may be strength- to recharge.’7 About 1.5 pounds of mag- 
ened by age hardening and heat treatment nesium is used per battery, therefore, a 
in a hydrogen atmosphere for use in air- significant increase in magnesium con- 

| craft and missiles. A report on the mag- sumption would result if large production 
nesium-cerium system was published,” and is attained. | 
results of studies on magnesium-heavy = ———— 

- rare-earth alloys were released.'® 11 McFarland, R. Light Metal Age. V. 25, 
. cae . No. 5-6, June 1967, pp. 12-14. 

Magnesium-lithium alloys, the lightest 12 Crosby, R. L., and J. L. Holman. Inter- 
: : mediate Phases in the Magnesium-Cerium Sys- 

metals commercially available today, are tem Between Magnesium and MgsCe. BuMines 
also used in aircraft, missile, and space Rept. of Inv. 6866, 1966, 18 pp. 

; : : : 13 London, R. V., R. E. Edleman, and H. applications. Sound investment castings, Marcus. Development of A Wrought High. 

from commercially available forms, can be Strength Magnesium-Yttrium Alloy. Frankford 
made by techniques developed at Frank- Arsenal (Philadelphia, Pa.), Rpt, A66-13, June 
ford Arsenal, Philadelphia, Pa. Research morons J. R., N. J: Maznani, and J: F. Smith. | 
continued on l - ermodynamics o ormation of Binary Rare . 

ae . development foundry tech- jiviMagnesium Phases With  CsCl-Type 
niques for the production of lightweight structures. Trans. AIME, v. 239, No. 6, June 
castings.'4 1967, pp. 766-771. 

M . lithi 14 Saia, A., R. E. Edleman, and H. L. Gilmore. 
agnesium-lithium alloys can compete The gating and Risering of Counter-Gravity 

on a strength basis with many commer- ou. agnesium-Lithium Castings. Modern | ‘all Sr 1 keh y lallove2s Casting, v, 50, No, 1, July 1967, pp. 105-114. | 
cially wrought and cast light metal alloys. 15 Materials Engineering.. Magnesium-Lithium | 

A high-strength, wrought magnesium- Alloys: Lightest Commercial Metals. V. 66, No. 
b ll h h of which be 1, July 1967, pp. 35-41. 

| ase alloy, the strength of which can be 16 Magnesium News Letter. February 1967, 4 
significantly improved by heat treatment, PPS Ameri Metal Market. V. 74. No. 116 
was developed by Birmetals Ltd. of Wood- = June 19, 1967, p. 4A. armen SEE INO ,
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~ Magnesium C d 

By Robert F. Griffith * 

' World production of magnesite re- 1966. U.S. exports of dead-burned mag- 
mained: about the same as that of 1966. nesite and magnesia decreased 12 percent 
The Soviet Union continued ‘as the prin- from those of 1966. The value of exported 
cipal producer and accounted for 30 per- _caustic-calcined magnesia increased 29 per- 

cent of the estimated world total. Pro- cent due in part to an increase in unit 
duction of magnesite in the United States value from $228 to $269 per short ton. 
decreased 18 percent from the high set in | | 

Table 1.—Salient magnesium compounds statistics 
(Thousand short tons and thousand dollars) 

. 1963 1964 | 1965 1966 1967 

a | 

United States: _ } 
Caustic-calcined and specified magnesias: ! 

Shipments: 
Quantity______________-_._-__LL 80 84 90 99 114 
Value_____-_---_-_.-- 2 2___-e____.) = $7,655 $8 , 562 $9 ,163 $9,686 $11,250 

Imports for consumption: 2 
Value___..-_-__- ee $500 $493 $592 $743 $585 

Exports: ? 
Value_____-_---2_-_-- eee $678 $1,654 © $1,637 $1,627 $2 ,095 

Refractory magnesia: 
Sold and used by producers: 

Quantity__________--_-_- Lee 713 842 897 852 688 
Value______-.--------------------- $44,378 $49,220 $56,100 $52,290 $42,679 

Imports: 
Value______--_-.---.---..----..__. $4,598 $3 ,180 $4,214 $8 ,139 $5,171 

Exports: 
Value___._---_---------------.--_. $5,620 $5,554 $5,912 $6 ,208 $5,889 

Dead-burned dolomite: 
' Sold and used by producers: 

Quantity__________-...____ 22 e 1,949 2,168 2,176 2,193 1,880 
- Value______-__-------------------- $33,058 $37,961 $39,606 $89,725 $34,083 

Imports: 
' Value___....--.------ eee $455 $1,165 $2 ,385 $2 ,038 $1 ,832 

World: Crude magnesite: Production: 
Quantity_______-__.____.-__-_- eee ------ = 9, 901 10,516 11,060 11,008 ¢11,050 

© Estimate. 
1 Excludes caustie-calcined magnesia used in production of refractory magnesia. 
2 Caustic-calcined magnesia only. 

DOMESTIC PRODUCTION 

Nevada and Washington supplied all of Dallas, Tex. It was announced that all 
of the crude magnesite produced in 1967. operations at this Chewelah, Wash., 

_ Basic, Inc., the sole producer in Nevada, complex would be shut down by mid- 
also reported declining production of 1968, because of the availability of lower 
brucite from its Gabbs, Nev., property; cost, imported magnesite for the Eastern 
25 percent of that in 1966. Harbison- U.S. markets. ° 
Walker Refractories Co., parent company Approximately 88 percent of the dead- 
of Northwest Magnesite Co., the sole burned dolomite was produced in Ohio, 

producer of crude magnesite in Washing- 1 Commodity specialist, Division of Mineral 
ton, merged with Dresser Industries, Inc., studies. 

695
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Illinois, Louisiana, Pennsylvania, and valued at $52.3 million. The unit value 
West Virginia. Crude olivine was produced of shipments was applied to producers’ 
in Washington and North Carolina, in- consumption to calculate a total value. 
creasing 6 percent over 1966. Kaiser Refractories, a division of 

Michigan led in the production of re- Kaiser Aluminum & Chemical Corp., 
fractory magnesia from well brines, sea installed new facilities at its Moss Land- 
water or dolomite. Refractory magnesia ing, Calif., plant to increase production of 
from the same sources was also produced high-purity _ periclase (refractory mag- 

in California, Florida, Mississippi, New  nesia). | | 
Jersey, and Texas. Nevada led im the Production of hydrous magnesium sul- 
production of refractory Magnesia from fate declined 8 percent and magnesium magnesite and brucite; Washington was ili 9 t : : 
second. Producers sold 415,987 tons of tristicate percent. COE refractory magnesia in 1967 and con- Small quantities of magnesium nitrate, 

: sumed 271,718 in their own plants for a ™agnesium phosphate, magnesium acetate, 
| total of 687,705 tons valued at $42.7 mil- and anhydrous magnesium sulfate were 

| lion compared with 852,129 tons in 1966 also produced. | 

| | CONSUMPTION AND USES | 

Consumption of olivine increased over requires better refractory material than 
that of 1966 while consumption of crude other processes, replacement is less fre- 
magnesite decreased. quent. More than 150,000 tons of steel 

Consumption of hydrous magnesium was poured from one 300-ton BOF be- 
sulfate decreased 6 percent; that of mag- fore it was necessary to replace the lining 
nesium trisilicate decreased 7 percent. of impregnated magnesite brick. Less than. 

_ Consumption of anhydrous magnesium 6 pounds of refractory was consumed per 
chloride, principally for the production ton of steel produced. 
of magnesium metal, increased 24 per- About 114,000 tons of caustic-calcined 
cent, and hydrous magnesium chloride magnesia, an increase of 13 percent, was _ 

. increased 66 percent. consumed for uses excluding consumption 
About 1.5 million short tons of mag- as an intermediate material in processing | 

nesuim hydroxide was produced and of refractory magnesia. : 
consumed in processing of other mag- . . 

| nesium compounds, including magnesium Table 2.—Dead-burned dolomite sold in | 
chloride used in the production of mag- and imported into the United States 

nesium metal. Jt was either used in the (Thousand short tons and thousand dollars) 

originating plant or transported to another © ———W————_______________—SSSS 
plant to continue the process. About 65,- Sales of domestic Imports ! 

000 tons of magnesium hydroxide was Year ____ product _ 
shipped outside the industry, a decrease Quantity Value Quan- Value 
of 12 percent below that of 1966. tity ? 

Consumption of refractory magnesia, _§_<—<—-——OOOOOO 
| both single-burned and _ dead-burned, 1968 -------- 3069 3) oes 38 "hee 

decreased 20 percent to 683,700 tons. The jogs-""-""77 9° 376 39°606 55 2.385 
rate of construction of basic oxygen steel 1966. -----.- 2,198 9,725 44 2, 088 
furnaces (BOF) apparently declined in 

1967, causing 4 drop mn the demand : for 1 Dead-burned basic-refractory material comprising refractory magnesia used in the initial chiefly magnesium and lime. 
installation. Although the BOF process 2 Includes weight of immediate container.
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Table 3.—Magnesium compounds produced and shipped in the United States | 

| . | | Shipped and used 
Year and product Plants Produced ————————_—_-—__—_—__ 

. (short tons) Short tons Value 
| (thousands) 

| | 

1966: 
Refractory magnesia !____.-_ 2 ee eee eee. O11 ~---Lee 852,129 $52,290 
Caustic-calcined 2 and Specified (U.S.P. and technical) mag- 

, nesias__._.__.--.------ eee eee.) «10 po ee eee 99 , 369 9, 686 
Magnesium hydroxide (100 percent Mg (OH) 2) ?-_--.-.... 8 wane ee 74,632 3,138 
Magnesium chlorides ?____._....-_--_-------------------- 7 306 ,231 305,471 21,385 

1967, iP itated magnesium carbonate ?___._..._-..-..----_-. 5 --n---- 9,407 ------ 

Refactory magnesia Loe eee -e-_-------- «12 woe eeee 687 , 705 42,679 
Caustic-calcined ? and Specified (U.S.P. and technical) mag- 

nesias-._---_-_-------.----------------~--------------- 10 ------- 114,247 11,250 
Magnesium hydroxide (100 percent Mg (OH) 2)?-_.-------: 7 awe nne 65, 463 2,688 
Magnesium chlorides 3________---_----.-..----------- ee 6 389 , 636 382 , 929 26 ,396 
Precipitated magnesium carbonate 2__._._..._____________- 5 ween eee 8,543 _----- 

1 Includes both single-burned and double-burned. 
? Excludes material produced as an intermediate step in the manufacture of other magnesium compounds. 

_ 3 Includes magnesium chloride used in production of magnesium metal. 

Table 4.—Domestic consumption of caustic-calcined magnesia and specified 
magnesias by uses 

(Percent) - 

Use 1966 1967 

Chemical processing.........._....-..--.----- 2 eee eee 4 10 
Fertilizer. __._.-_...-.-.-.------------ +e e eee ee 9 4 
85-percent MgO insulation.._..._._........-.--- eee 5 1 
Oxychloride and oxysulfate cements.__....._-._.....-_..-_-2----___-------_-- 17 10 
Pulp and paper_..__..._--.22- 2 eee eee 20 13 
Rayon............--...-.---- eee eee eee 13 12 
Rubber... __..-._._.-_-_---- eee 8 11 
Other: Electrical, medicinal, flux, ceramic, glass, sugar, animal feed, fuel additive, 

water treatment, and uranium processing__...______-_....-_- 22 -------_.. 24 29 

| PRICES 

Except for magnesia, technical, synthe- 14.5 to 16 cents per pound. The price of 
tic, rubber grade, light, which increased magnesium silicofluoride in drums _ in- 
from 23-—27.5 to 28.75—30 cents per pound creased from 12-—13.5 to 15 cents per 

| (bags, carlot, freight equalized), prices pound. Magnesium sulfate, technical, 
remained the same for all grades of mag- _carlots, works, increased from $2.22 to 
nesia and dead-burned magnesite, accord- $2.45 per 100—pound bag. Less than car- 
ing to the Oil, Paint and Drug Reporter. lots increased from $2.97-$3.22 to $3.20- 
U.S.P. grade magnesium carbonate in $3.45, and U.S.P. crystalline grade in 
carlots, freight equalized, increased from  carlots increased from $2.42 to $2.65. 

FOREIGN TRADE 

Exports of dead-burned magnesite and in 1967. Imports of lump or ground 
magnesia decreased about 12 percent. In- _caustic-calcined magnesia decreased 31 
creased deliveries to Canada were more’ percent from the record high of 13,300 
than offset by decreases in deliveries to tons set in 1966. 
Argentina, Australia, and Mexico. Imports for consumption of dead- 

All categories of processed magnesite burned grain magnesia and periclase de- 
imports for consumption showed decreases creased 41 percent; magnesium carbonate
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(precipitated) decreased 17 percent; and. ment was signed in December 1967. The 
magnesium sulfate (epsom salt) decreased first stage of tariff reductions applying to 
about 30 percent. calendar year 1968 and becoming effec- 

Presidential Proclamation 3822 author- tive January 1, 1968, included calcined 
izing reductions in tariffs in accordance magnesia, and magnesium carbonate, 
with the Kennedy Round Trade Agree- chloride, and sulfate. | 

mo Table 5.—U.S. exports of magnesite and magnesia, by countires ' 

a Magnesite and magnesia, dead-burned Magnesite n.e.c. including crude, 
caustic calcined, lump or ground 

Destination 1966 | 1967 1966 1967 

Short Value Short’ Value Short Value Short Valu 
. tons (thou- ‘tons (thou- tons . (thou- tons (thou- 

sands) ‘sands) sands) = sands) 
| | 

Argentina.___..____.... 3,806 $263 278 $22 72 $19 33 $15 
Australia....._._..__._._ 6,388 356 2,908 _, 174 308 162 946 236 
Belgium-Luxembourg - _ - 28 4 80 ee ) 30 ~ 11 37 13 
Canada___...______.__. 14,858 1,696 19,688 2,121 1,913 185 1,987 136 
Chile. _.-..-_.________- 1,158 85 ~  F11 55 11 3 26 7 
Colombia_____________- 10 6 19 4 651 47 133 29 
Congo (Kinshasa)______  ______ ae ~eel ee ----- 331 29 ~---- a 
Costa Rica___:.._..-.- . 898 24 200 12 - 201 © 15 396 28 
Denmark.__-.----------  --_--- ----- an 52 27 52 32 
El Salvador____.._____- 255 16 450 27 28 2 ----- --o-- 
France__.________-____ 3 1 ae ~---- 105 AT 188 79 
Germany, West_______- 231 103 126 67 405 191 650 386 
Honduras.___..-__----. -_-_-e wonee a neee aon 52 5 265 31 
India_____.--.-2-- ee Lee ----- 1 1 20 10 16 7 
Israel___.._.-._------2 Lees an ------ wae 15 3 10 5 
Italy.___ 2-2 1,165 102 31 3 209 90 240 91 
Japan___._____.___-._- 1 1 68 31 3 2 . di 5 
Malagasy Republic.__.__  _____-_ ----- ~oee ee _---- 193 26 39 6 
Mexico.......___...-._. 34,040 2,557 31,776 2,525 364 Al . 684. 65 

*  Netherlands__.____.... 1,007 70 100 9 60 24 97 38... 
New Zealand__._.-.... _____- ao -e waoeee a 83 51 86° 53 
Peru____.._-._---...-. 2,940 196 1,870 127 5 1 10 1 
Philippines__.__._..___- 18 5 3 () 43 9 62 17 
South Africa, . . _ oo: . 

Republic of._.._.___- 17 41 ' 88 51 - | b1 27 82 43 
Spain... 2 eee LL ----e 2 1 31 14 30 15 
Sweden_.__-___-_______- 100 43 225 -63 37 18 93 51 
Switzerland.__.__.___.. ______ n~---e -ooeee ~---- 52 23 54 24 
United Kingdom_ _-_-_-__- 942 232 555 232 1,129 437 1,018 583 
Venezuela____________- 5,709 382 5,084 334 406 50 296 40 
Viet-Nam, South_______ 11 5 eee Lee 83 9 ~---- ~-2-- 
Other countries_____--- 175 20 106 20 179 49 247 59 

Total_....-.-... 78,270 6,208 64 ,369 5,889 7,122 1,627 7,788 2,095 

1 Less than 4% unit.
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Table 6.—U.S. imports for consumption of crude and processed magnesite, by countries 

1966 1967 . 

Country 7 Short Value Short — Value 
tons (thou- tons (thou- 

sands) sands) 

Crude magnestie: India____________-..-.------------------ 311 $21 327 $24 

Lump or ground caustic-calcined magnesia: 
Australia________-__-_-___-_-__--__- L_---------------- 178 18 1,220 110 
Austria___--__.______ 2-2 eee eee eee 931 34 948 35 
Belgium-Luxembourg__.._..__..--------------------- 55 4 ~o lee ----- 
Greece_______________- eee eee ee ee ee 82 6 55 3 
-India_.-__--_- eee eee eee eee eee 9,036 466 4,462 278 
Laos._._._-___--_----__- eee ee ee eee ee eee _----- 56 4 
Netherlands________._-_____._---__-_--_--.- ieee 161 11 99 7 
New Zealand__________.-__-___-_ eee eee eee oe -- -one ee 50 5 
Turkey_____.__.___._-_-___- ee eee ee 1,395 95 1,949 128 
United Kingdom. _______________.------------------- 218 19 ------- ----- 
Yugoslavia____________.--..------------------------ 645 30 330 15 

Total___________- ee eee _----- =: 118 801 743 9,169 585 

Dead-burned and grain magnesia and periclase: 
Not containing lime or not over 4 percent: “ 

Austria__2_ 22 ee eee --- 2 88, 271 2,261 10 , 834 612 
Canada_______________--_-- eee eee eee 138 9 116 18 
Germany, West.________-_____..______---------- 1,131 - 92 -o----- ----- 
Greece________________------------------------- 24,810 1,868 31,254 2,405 
India__._2____- eee eee --- 1 1 ------- ~---- 
Italy._..___._.-_-_-- eee ieee +e --- ~oe--e 822 54 
Japan__________-_____.--_------uee------------ 64,599 3,907 22,639 1,403 . 
Netherlands. __._______._-.----.------+---------  ------- ~----- 33 11 | 
Turkey___.-.____________- eel +--+ ---- ~o eee 6,938 501 
United Kingdom___.____.__._...-___-_----------- 1 1 (4) 2 
Yugoslavia____________ 22 Lee eee eee eee ae 3,410 165 

Total_-___________-__ Lee eee - )=6128,951 8,139 76,046 5,171 

Containing over 4 percent of lime: i 
' Austria__.-..______-____- eee eee eee eee ---- =: 22, 080 935 25,911 1,040 

Canada__________.-_ 2 eee eee 2,332 136 830 43 
. °Greece____ eee 664° 43 wee eee ----- 

Italy... 2-2 eee eee eee enone 577 41 
Netherlands___._________-2-------- eee eee eee eee ~aa-ue 33 11 
Yugoslavia_-__-..-------------------------------- 18,611 924 15,062 692 

Total________________- eee ee eee -_--- «= - 48, 687 2,038 42 ,413 1,832 

Grand total__-_______2 22-222 2 eee eee ee )«=—-172,, 588 10,177 118,459 7,003 

1 Less than 1 unit. nos 

Table 7.—U.S. imports for consumption of magnesium compounds 

Oxide or Magnesium Magnesium Magnesium Magnesium Manufac- 
calcined carbonate chloride sulfate salts and tures of 
magnesia (precipitated) (anhydrous) (epsom salt) } 2 compounds carbonate of 

Year magnesia 

Short Value Short Value Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) sands) sands) 
a 

1965_._.__._._ 148 $47 1,250 $225 366 =$11 6,640 $127 3,599 $134 5 $2 
1966__..... 76 35 1,090 213 176 29 9,266 186 1,256 79 _- _- 
1967__._... 64 31 900 173 451 81 6,524 135 3,354 127 _- _ 

ee 

1 Not specifically provided for. 
2 Includes magnesium silicofiuoride or fluosilicate and calcined magnesia.
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— ~~ WORLD REVIEW | - 

Data on the world production of mag- duction on the same basis as in preceding 
nesite were revised upward by about 1 years, magnesite production in 1967, ex- 

: million tons per year for 1963-66 as a cluding that from North America but 
result of an increase of about 6 million including non-reporting countries, is 
tons reported from Czechoslovakia for this estimated at 11.1 million tons. 

period. In order to compare world pro- 

Table 8.—World production of magnesite, by countries ! 2 

| a (Short tons) | | | 

Country! — 1963 1964 1965 1966 1967 > 

North America: United States. 527,655 w w Ww Ww | 
South America: ce 

Brazil_-._-__.-..--2----- 99,598 103 ,331 137 ,394 e 220 ,000 NA 
Colombia__.._..________- 276 243 209 e210 NA 

Europe: : 
 Austria_.......____..__.. 1,447,099 1,826,058 2,001 ,363 1,779 ,829 1 , 692 ,386 

Czechoslovakia____......_. ' 1,632,635 ™1,858,047 2,029,154 62,095,291 2 , 322 ,331 
Greece______.......-.-.. '*294,558 r 397,054 r 347,453 413 ,366 NA 
-Italy__.2- 222-2 7,512 6,954 3,898 2, 867 NA 
Poland._.._..____--2 2 _- 29 ,321 t 41,888 ¥ 46,297 e 46,000 NA 
Spain. ____. 2-22 ee 93 ,315 102 , 874 r 110,944 ‘NA NA 
U.S.S.R. e¢.-------------- 2,980,000 3,090,000 3,200 ,000 3,200,000 3,300 ,000 

' Yugoslavia.__.-..___.____- 454,107 548 ,311 _ 579,750 580,570 468 ,219 
. Africa: 

Kenya___._-.----.------ - 288 187 74 TAT NA 
: Rhodesia, Southern_____ ~~ 12 , 067 42,410 39 ,242 - € 33,000 NA 

South Africa, Republic 
of... eee 108 ,309 93 , 443 95,789 102 , 847 e 90,000 

Sudan....-..--22------ eee Lee wee ee eee ee ~ eee ee eee 3,307 NA 
Asi Tanzania____._._-_-__--__- 94 546 1,260 5,270. NA 

$12: 

China, mainland ¢________ 990 , 000 1,100,000 1,100,000 1,100,000 880 , 000 
India_.__._....-.....____._ '259,116 t 229 210 263 ,128 255,736 NA 

: Tran. ____- eee NA 6,033 NA NA NA 
Korea, North ¢._________-_ 880 ,000 990 ,000 990,000 . 1,100,000 1,100,000 
Pakistan__..2.__2 2 __- 968 680 577 r 812 NA 
Turkey....-.._____._____- 19 , 750 43 ,065 83 ,320 45,903 93,651 

Oceania: 
Australia... 2-2 ee 63 , 780 35,001 t 29,525 r 21,903 NA 
New Zealand_____..____- 875 676 937 624 NA 

Total } 3_.____.._...._.-. ' 9,901,323 +*10,516,011 *'11,060,314 * 11,008,282 9,946 , 587 

e Estimate. P Preliminary. t Revised. NA Not available. W Withheld to avoid disclosing 
individual company confidential data.. 

1 Quantities in this table represent crude salable magnesite. Magnesite is also produced in Bulgaria and 
Canada, but data on production are not available. 

2 Compiled mostly from data available April 1968. 
3 Total is of listed figures only; no undisclosed data included.
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Table 9.—Austria: Exports of magnesia and magnesite brick by countries _ 

(Short tons) | 

- Magnesia 
Sn EEE Magnesite brick 

Destination Caustic-calcined Refractory ——_--—_— 

| 1966 1967 1966 1967 1966 1967 

North America: United States_-_._ 733 960 . 64,673 27,265 168 6 
South America: 

Argentina..._.._--.---_-_- 68 63 3,032 2,205 1,506 767 
Chile... 2-2-2 wo----- 1,419 719 2,787 2 , 883 
Venezuela_____.-.------.-- 138 127 562 ------ aaaeeee w------ 

Europe: . 
Belgium-Luxembourg.______ 219 312 819 734 5,535 8,314 
Denmark-_.____.-.-_______- 3,525 1,609 r103 51 4,084 3,460 
Czechoslovakia___..___-.--- 359 418 41 8 196 140 
Finland. .....-.---..____-_- 116 99 1,349 1,206 3,181 2,446 
France_______._-_.____.--- 2,212 2,875 17,829 14,351 21,614 23 ,036 
Germany: 

East___..-.....------.- 44 285 3 ------- ------- woe Hee 
West.__......-_-.....-.. 80,317 65,080 99 , 896 113 ,272 ¥ 22,821 23 ,604 

Greece______.-_--- eee eee -o----- 570 385 2,060 2,458 
Hungary__..---.-..-.----- 13,045 5,312 13 ,857 13 , 842 ------- 7 
Italy_......_.--.----------- 14,178 5,828 14,968 12,844 6,439 6,415 
Netherlands.___._._-.----- 439 326 98 8,544 1,543 706 
Norway _.-2--'-2.---------- 33 ae T 556 158 r 2,378 2,539 
Poland__.-.--..-----------  .------ ~------ 230 2,227 ™ 5,790 6,369 
Portugal___-....--.--.----  -..---- eee ee 592 35 1,057 1,104 
Rumania_____.__--2 2-2-2 Leek ~------ 71 70 1,321 3,432 
Spain___.---- 2 ee 245 57 3,315 2,408 5,162 4,097 
Sweden... ....--.--__..___- 849 1,015 5,886 1,231 21,173 21,782 =. 
Switzerland____.___-_______- 3,588 3,087 1,370 - 279 ™1,621 2,015 

Atri United Kingdom_______=__- ' 186 181 12 ,289 2,603 * 18,740 12 ,906 
rica: : 

Rhodesia, Southern___..2--.  ______- wo --ee 16 5 366 372 
South Africa, Republic of... ______- ------- r 90 20 4,117 2,525 
Tunisia. .._-.------ 22 e eee LLL ------- 84 32 1,443 172 
Zambia__._..--.-.---22--- eee w-----e 113 w------- T4,777 5,268 

Asia: “ . 
India_ 222.222 eee eee eee ------- 540 aw------ wee n-ee 173 
Israel_..__.- ee 487 550 687 588 298 173 
Turkey___._______..-__ 2 tr ween nee 727 1,072 2,037 1,573 

Oceania: . 
Australia... 2222-22 Le woe e eee 87 11 2,447 2,313 
New Calendonia___.-__._._._..  ._____- ------- tr 45 13 r1,417 2,353 

Other countries._______.__._._- 47 85 967 887 4,661 5,184 

Total_._.______..______- 100, 894 87,769 246 , 884 202,065 ©¢150,739 148 , 592 

r Revised. | 

Canada.—The Aluminum Company of tons per day for the production of dead- 
Canada, Ltd., announced the closing of | burned magnesia consumed chiefly in the 
its magnesite-lime mine and plant at manufacture of basic refractories. 
Wakefield, Quebec, with phasing out to The other producers of high-magnesia 
begin in early 1968. Production has _ refractories, General Refractories Co. of 
been about 20,000 tons per year of cal- Canada, Ltd., Smithville, Ontario; Nor- 
cined magnesia and magnesium hydroxide, ton Co., Chippawa, Ontario; and Re- 
and about 100,000 tons per year of lime fractories Engineering and Supplies Ltd., 
from a brucitic limestone deposit. Mar- Bronte, Ontario, depended on imported 
kets for the magnesia product have been magnesia. The value of magnesia pro- 
—pulp and paper, 10,000 tons per year; duced from magnesite and brucite de- 
refractories, 7,000; and agriculture, 3,000. creased from $3.9 million in 1966 to an 
Reportedly, poor recovery from low-grade estimated $3.4 million. 
ore has made the operation uneconomical. Exploration continued on a deposit in 

The sole Canadian producer of mag- Deluro Township, near Timmins, Ontario, 
nesite, Canadian Refractories Ltd., con- reported to contain over 50 million tons 
tinued the underground mining of mag- _ of high-iron magnesite. 
nesite-dolomite at Kilmar, Argenteuil The Sea Mining Corp., Ltd., of New- 
County, Quebec, at a rate of 600 short foundland began construction of a $4.5
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; million plant at Aguathuna, about 10 for basic refractory raw materials and 

miles from Stephenville, Newfoundland, chemically active magnesia was imported; 
on the island’s west coast to produce the rest of Latin America will still have to 
magnesium hydroxide by the sea-water import. 
slaked lime process for the pulp and . 

paper industry. The plant is scheduled Netherlands.—A plant for producing 

for completion by mid-1968, and will ™agnesium oxide (MgO) at a rate of 5,- 
have an annual capacity of 33,000 tons. 500 metric tons per year was opened 

Limestone will be mined and calcined ¢ar Rotterdam by a subsidiary of Climax 
onsite. | Molybdenum Co. 

“Greece.—General Refractories Co., Turkey.— Continental Manyezit Limited 

Philadelphia, Pa., and a Dutch firm, Van Sirketi (COMAG), a Turkish subsidiary 
Mannekus, announced plans to invest of Continental Ore Corp., operated three 

$868,000 to develop magnesite mines at = MUNSS producing annually about 20,000 
Chalkidiki, in northern Greece. tons of crude magnesite. Most of the 

The Skalistira mining group placed in ™agnesite was calcined to caustic mag- 
operation a third kiln to produce dead— esite In a. shaft furnace near the rail line 
burned magnesite at its Mandoudi mine at Taxsanli. Some almost pure hand-sorted 

and plant. Annual capacity was increased O7© WAS shipped as premium grade mate- 
to 100,000 tons. rial. The company imported a 2- by 30- 
a . with a 12-meter cooling section to expand 
Hungary.—Magnesite was included in’ meter Kloeckner-Humboldt rotary kiln 

a group of commodities that was permitted annual production of caustic grade mag- 
to be exported directly to Western coun- nesite by yearend 1967. By 1969 the firm 
tries instead of through national foreign plans to reach an annual capacity of 28,- 

trading organizations. 000 tons of caustic magnesite and 30,000 
Mex} N T ; Latin A tons of dead-burned magnesite for export. 

ica’s first ea, water | magnesium oxide Manyezit Anonim Sirketi, 2 Turkish 
plant (annual capacity 50,000 metric subsidiary of Veitscher of Austria, is pro- 

tons) was placed in full operation by ducing 8,000 to 10,000 tons per year of General Refractories Co’s Mexican af- dead-burned magnesite for export. Crude 

filiate Quimica del Mar S. A. (Quimar). magnesite 1s purchased from _ Private 

Prior fo the opening of thi" plane fERstors near Onhanell and Eee 
practically all of Mexico’s requirements 7, company plans to expand its capacity 

Table 10.—Netherlands: Exportsof to 20,000 tons per year of dead-burned 
refractory magnesia, by countries magnesite. Sumerbank, the state enter- 

(Short tons) prise concerned with brick, tile, and re- 
. fractories, plans to build a 26,500-ton- 

Destination 1966 1967 per-year plant at Meram, near Konya to 
| produce sintered magnesite which will 

Belgium-Luxembourg_._.... 1,460 1,349 be used to produce chrome-magnesite 

Prance. - -—--p2oottnn 10 i19 120 refractories for the Turkish metallurgical 

Italy ltl.’ g2~—~—«82~—Ssindustry. On the basis of present plans, 
Other countries_.__.--------_ 18,164 — 8,571 the: ‘Turkish magnesite industry by 1968 

_ ‘Total_......--..---.. 30,425 18,861 should have capacity to produce as fol- 

lows: |
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Capacity (metric tons) 

1966 1968 

Caustic Dead- Caustic Dead- 
- burned burned 

Sumerbank_____.___.------------------ eee eee ee eee eeeeenee ee 26, 500 
COMAG_._________--------_-----------+-------------------- 8,000 w---- 28 ,000 30 ,000 
Magnezit.A.S. ---_----------------------------------------- ----- 9,000 Wee eee 20 , 000 

Totals._______._.___.---_---.----------------------- 8,000 9,000 28 ,000 76,500 

Ore reserves 

No. of Indicated Source of 
_ Districts deposits reserves information 

(metric tons) 

Tavsanli, Dagardi, Orhaneli__.._____.------------------------ 4 3 million COMAG 
Eskishir_______.___.---------------------------------------- 6 1-2 million Planning 

Assistance 
: Committee 

Meram..___-.---------------------------------------------- 1 1 million MTA 1! 

Total, all districts. ____._._._--_--------------_--------- 21 +5 million 

1 Mining Exploration and Research Institute. 

Magnesite deposits in Eskisehir Province Brucite deposits were discovered in the 
were reported to occur in serpentinized Maly Khingan Mountains of the Soviet p rp y K Sov 
country rock as irregular masses 8 to 10 Far East, not far from the Trans-Siberian 
meters wide and 500 to 600 meters long, . railway. 

averaging 46 to 65 percent MgO. Venezuela.—Magnesite reserves on : 
U.S.S.R.—It was reported that the best Margarita Island were estimated at 5 

e Pp e * e e o 

source of magnesite for the Satka mill in million metric tons, and plans were made 
the South Urals, which is claimed to be to develop the deposits and to construct 
the world’s largest for producing refrac- a processing plant. Under Venezuelean 
tory magnesia, lies directly under the law magnesite belongs to the surface 
factory and can be mined only by remov- owner, whereas most minerals below the 
ing the buildings. surface belong to the State. 

| TECHNOLOGY 

Research was directed toward develop- England, was installed at the Pascagoula, 

ment of methods to produce various types Méiss., plant of H. K. Porter Co., Inc., and 

of magnesia refractories and methods of has improved the quality of its high-purity 

application of the refractory to furnace _ periclase (double-burned refractory mag- 

walls. nesia). The former water softening system 

A ramming-casting product mix devel- Yequin ed a complicated arrangement of 
oped particularly for bottom installations ¢quipment that was sensitive to changes 
in open hearth and electric furnaces was the operating rate, causing inefficiency 
developed.2 A dense, strong, monolithic and an approximate 12 percent loss in 
structure, the density of which increases ™agnesia values. Excess lime also was 
when fired, can be obtained. needed to convert the bicarbonate ion to 

High-temperature properties of periclase calcium carbonate, causing lime contami- 
refractories were compared in the purity nation in the magnesia. With conversion 
range of 95 to 99+ percent MgO. High to acid treatment the bicarbonate was 

8 TP gh ns: decomposed into carbon dioxide and 
strength, creep resistance, and resistance water. less equipment was needed. con- 
to steelmaking slag erosion were obtained ? “TOP . a 

. : oe trols were simplified, and lime require- 
with periclase containing more than 98 . 3 ments were reduced. Magnesia losses were 
percent MgO. —_—__— 

The acid treatment method for produc- May tn ise7 Metal Market. V. 74, No. 90, 
ing refractory magnesia from sea water, P 3 Van _Dreser, M, L. Developments With High zh 

° ° . ° ° =“, Vv. 2 

developed by Steetley Magnesite Co., Ltd., No. 2) February 1967, pp. 196-201.
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corrected and lime content in_ the An article was published describing the 

periclase product was reduced from 1.2 feasibility of recovering magnesium com- 
percent to 0.8 percent.* pounds from oilfield brines. The article 

Calrod heating elements become haz- included tables showing the content of 
ardous in ungrounded equipment if magnesium and other minerals in sea 
moisture is absorbed by the hygroscopic water and oilfield brines.® — 
MgO which is used as an electric insulat- High-purity magnesia and calcia crystals 

. . e,e e 8 P y ° § . . ty . 

ing material to position the nickel-chro- and_ recrystallized block-form magnesia 
mium heater coil inside the metal sheath. were available from— Electronic Space 

Dry MgO has high: electrical resistance Products, Inc., Los Angeles, Calif., for | ry Ns s ne 2 ne é' ; 
and high thermal conductivity. To keep _ research in solid-state physics.’ 

| lectric Co. seals 9 ——————— a 
the MgO dry, General E ect c 3; 3 d 4Engineering and Mining Journal. Acid 
the tubes after cooling in air-conditione Treatment of Sea Water Improves Quality of 

dry rooms at 78° F and 15 percent rela- Periclase Yield. V. 167, No. 10, October 1966, 
° .e 4s . . pp. — ° . oo a CO . 

tive humidity to avoid forming a vacuum 5 American Metal Market. Sheathed Calrod 
. ve . Heating Units Demoisturized. V. 73, No. 183, 
in the tube which would occur if sealed - sept. 21,1966, p.18. | | 

: ® Oil and Gas Journal. Here’s How Producers 
at higher temperatures. A vacuum would Can Turn Brine Disposal Into Profit. V. 64, No. 
reduce the dielectric efficiency of the 27, July 4,1966,p.112. 
finished d 5 : 7 Chemical & Engineering News: V. 45, No. 

| nished product. 21, May 15, 1967,.p. 64. So



By Gilbert L. DeHuff ’ 

Manganese ore imports dropped back a Shipments of domestic manganese ore— 
bit from the pace of the last 2 years to that is, ore, concentrate, and nodules, 

| the more normal level of 1964. Prices containing 35 percent or more man- 
eased, and consumption and imports of | ganese—were somewhat lower than the 
manganese ferroalloys were also down. small quantity of 1966. / 

_ able 1.—Salient manganese statistics in the United States | | 

(Short tons) 

1963 1964 1965 1966 1967 

Manganese ore (35 percent or 
more Mn): _ 

Production (shipments): 
Metallurgical. ____._-.-- 7,402 19,126 22,871 WwW WwW 
Battery. ..._._...------ 3,220 6,932 6,387 Ww WwW 

Total_.....-...-----. 10,622 26, 058 29,258 | 14,406 12,585 

Imports, general__..__._-..--. 2,093,473 2,064,990 2,575,229 2,553,704 2,064,158 
Consumption___-_-.-_-.-.-- 1,841,725 2,241, 756 2,872,720 *2,370,516 2,332 , 984 

Manganiferous ore (5 to 35 percent 
Mn): Production (shipments) - - - 543,125 238, 776 332, 763 324,926 289, 160 

Ferromanganese: 
Production. __.-.-.--------- 751,198 929,486 1,148,011 946,210 940,927 
Exports. -.----------------- 678 3,903 3,273 545 1,861 
Imports for consumption - -.-- 148, 630 212,629 257,839 251,972 215,779 
Consumption ___-_..-.------ 892 , 884 1,007, 623 1,040,502 1,048, 429 982,130 

r Revised. 
W Withheld to avoid disclosing individual company confidential data. 

Legislation and Government Programs. previously made disposal plans. An offer 
—An offer by General Services Admin- in January 1966 of 100,000 tons of this 
istration (GSA) in January for the sale DPA _ surplus metallurgical-grade man- 
of 84,000 short tons of surplus Govern-  ganese ore sold 69,000 tons, but 56,000 
ment stocks of metallurgical-grade man- tons offered in March produced no ac- | 
ganese resulted in no acceptable bids. No ceptable bids. Offerings in Septeniber 
further sealed-bid offerings of Govern- 1966, and again in November, of 56,000 
ment stocks were made in 1967, but tons from the combined disposable sur- 
approximately 450,000 tons were sold plus stocks resulted in the sale of 48,000 
during the year on a negotiated basis—a and 20,000 tons, respectively. In Nov- 
large part for long-term delivery. These ember 1966, Public Law 726 was enacted 
actions followed enactment August 19, authorizing disposal of surplus synthetic 
1966, of Public Law 539 authorizing manganese dioxide. 
disposal of 1.9 million tons of metal- The $215,000 Agency for International 
lurgical-grade manganese ore held surplus Development barter contract of the U.S. 
in the national and supplemental stock- Department of Agriculture for natural 
piles. This was in addition to the 1.8 manganese dioxide ore for delivery to 
million tons held in Defense Production =————— 

. . 1 di ialist, Divisi ineral 
Act (DPA) inventory for which GSA had stulee™ ity specialist, Division of Miner 

105
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South Viet-Nam, reported in the Man-_icals Philipp Corp., New York. The 
| ganese chapter of the 1965 Minerals Year- approximate contract period was through 

book, was signed with Minerals & Chem- October 1966. 

DOMESTIC PRODUCTION 

Taylor-Knapp Co., mining at Philips- Low-grade manganese ores (ferruginous 

burg, Mont., continued to be the only manganese ores, middlings, and _ con- 
domestic producer of natural battery- centrates) containing 10 to 35 percent 
grade ore. Shipments were made of manganese were shipped from Colorado, 
Montana metallurgical oxide nodules Minnesota, Montana; and New Mexico. 
made previously from Montana carbon- All Minnesota shipments were from the 
ate ore, and manganese ore containing Cuyuna range. Manganiferous zine | 
more than 35 percent manganese con-  residum was produced from New Jersey 
tinued to be produced in New Mexico. zinc ores. : 

Table 2.—Manganese and manganiferous ore shipped ! in the United States, by States 
(Short tons) 

| 1966 1967 
_ Type and State ee 

Gross Manganese Gross Manganese 
weight content weight content 

Manganese ore (35 percent or more Mn, natural): 
Montana and New Mexico. _____-_-___.___---- 14,406 6,486 12,585 6,084 

Manganiferous ore: 7 a a 
Ferruginous managanese ore (10 to 35 percent Mn, 

natural): 
_ Colorado. _-.-.-------------------------- 0 ---------- -------- 321 64 . 
Minnesota_____________.---__-__-_-- 271,062 36, 684 236, 753 34,475 
Montana.__________-_____-.-_____ +e ee = 41,755 464 2,763 : 456 
New Mexico___._.____.-__..--._--_------ 47,590 5,606 49 , 323 5,529 

Total________----.-.---.-----------_-- 320,407 42,754 289 ,160 40,524 
Manganiferous iron ore (5 to 10 percent Mn, 

natural): 
Minnesota__.__..-_._-.-_-_-----------.--- 4,519 888 ____._--_-_-. ~~ _------ 

Total manganiferous ore__....._.__-----__. | 324,926 43,142 289, 160 40,524 
Value manganese and mangniferous ore... $3,094,034 -_______- $2,629,421 ______-- 

1 Shipments are used as the measure of manganese production for compiling U.S. mineral] production value. 
They are taken at the point at which the material is considered to be in marketable form for the consumer. 
Besides direct-shipping ore, they include, without duplication, concentrate and nodules made from domestic 
ores. 

CONSUMPTION, USES, AND STOCKS | 

In the production of raw steel (ingots, | Union Carbide Corp. had resumed normal 
continuous or pressure cast blooms, billets, | operations by mid-1967. The company’s 
slabs, etc., but not including castings), Sheffield, Ala., plant was closed by a 
consumption of manganese as ferroalloys, wildcat strike in November and December 
metal, and direct-charged ore per short 1966. Vanadium Corporation of America 
ton of raw steel produced was 13.2 merged with Foote Mineral Co. on 
pounds in both 1966 and 1967. This total August 31, 1967, to become the latter’s 

consumption in each year comprised ap- WVancoram Operations. Its Keoukuk 

proximately 11.5 pounds ferromanganese, fJectro-Metals division became Foote’s 
ie pounds silicoman ee gene poune Kemco Operations. A merger of E. J. 
S isen, 2! s . . . ; 
pres ; P 8 Lavino & Co. into International Minerals 

metal. & Chemical Corp. b ffecti h After being closed by labor difficulties emical Morp. became erective at the 
for much of the last half of 1966, the end of 1966. This included Lavino’s 
Alloy, W. Va., Ashtabula and Marietta, ferromanganese plants and its Covington, 

Ohio, and Portland, Oreg., plants of | Tenn., synthetic dioxide plant.
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Table 3.—Consumption and stocks of manganese ore 1 in the United States 

: (Short tons) 
a 

: Stocks 
Consumption Dec. 31, 1967 2 

Use and ore source | $$$ —_—_—_———. (including 
. 1966 1967 bonded 

warehouses) 

a 

Manganese alloys and manganese metal: 
Domestic ore_..._-_.---------------------------------- 30,043 4,367 1,294 
Foreign ore_..__-------------------------------------- 2,183,925 2,182,997 1,810,814 

‘Total. __..___-------e-- eee eeeeeeeeeee------------ 2,168,968 2,187,364 1, 812, 108 
Steel ingots: Foreign ore_.._...-----------------------------  --------- 1,122 ____-.-.--- 
Steel castings: Foreign ore__...-.-..------------------------ 39 13 2 
Pig iron: 

- Domestic ore... __.__--------------------------------- 195 $3,296 _____._.L-- 
Foreign ore____------------------------------+--+------- 42,746 38,957 36,934 

Total____.___-.-----.------------------------------- 42,941 42,253 36,934 

Dry cells: 7 
Domestic ore___.-_----_~------------------------------ 3,549 2,470 . 306 
Foreign ore__._.-------------------------------------- 80,651 27,170 18,947 

Total______---.-.---------------------------------- 34,200 29, 640 19,253 

Chemicals and miscellaneous: — - 
Domestic ore_____------------------------------------ 12,372 18,276 18,391 
Foreign ore..__-.------------------------------------- 7™116,996 104,316 59, 868 

Total. ._.._-----------------___-------------------- ™129,368 122,592 73,259 

Grand total: | 
Domestic ore_...-_-.----_-.-..---.------+--------------- 46,159 28,409 14,991 
Foreign ore___..__.-_--------------------------------- 72,324,357 2,354,575 1,926, 565 

Total____.----------------------------------------- 2,370,516 2,382,984 31,941,556 

a 

t Revised. 
1 Containing 35 pereent or more manganese (natural). 
2Exeluding Government stocks. 
3 Excludes small tonnages of dealers’ stocks. 

Electrolytic Manganese and Manganese Ferromanganese. — The Manganese 
Metal.—It can be assumed that virtually Chemicals Co. Division, Pickands Mather 
all of the manganese metal consumed, & Co., continued to produce low-carbon 

produced, and imported was electrolytic ferromanganese by fused-salt electrolysis 

metal. American Potash & Chemical Corp. at Kingwood, W. Va. E. J. Lavino & Co. 

at Hamilton (Aberdeen), Miss.; Foote shut down its Lynchburg (Reusens), Va., 

Mineral Co., with two plants at Knoxville,. blast-furnace ferromanganese plant in 

Tenn.; and Union Carbide Corp. at August for an indefinite period, citing 

Marietta, Ohio, continued to be the only reduced steel production and increased 

domestic producers. On December 29, ferromanganese imports as factors. U.S. 

1967, American Potash & Chemical Corp. shipments of ferromanganese totaled 

became a wholly owned subsidiary of 870,781 tons valued at $128 million, 

Kerr-McGee Corp. Union Carbide Corp., compared with 986,000 tons valued at 
Mining and Metals Division, completed $146 million in 1966. The quantity of 
expansion of its Marietta facility to per- ferromanganese made in blast furnaces 

mit production of . 10,000-plus tons per 4; more than twice that made in electric 
year of electrolytic manganese metal. furnaces 
Foote Mineral Co. proceeded with con- " 

struction of its large new electrolytic Silicomanganese.—Production of silico- 

manganese plant at New Johnsonville, manganese in the United States was 246,- 

Tenn., with completion scheduled for 000 tons, compared with 253,000 tons 

1968. The plant will incorporate the in 1966. Shipments from furmaces were 

latest automatic analytical and control 240,000 tons ($38 million), compared 

instrumentation. with 282,000 tons ($41 million) in 1966.
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The ratio of consumption of silicoman- of silicomanganese were made available. 
ganese to that of ferromanganese appears Spiegeleisen.— The New Jersey Zinc Co. 
to have leveled off in 1966 and 1967 at continued to produce spiegeleisen, solely 
16 to 17 percent. New grades and sizings __ by electric furnaces, at Palmerton, Pa. 

Table 4.—Consumption and stocks of manganese ferroalloys and metal in the 
United States 

. (Short tons, gross weight) 
LL CE A A 

STS 

| Consumption Total 
Material _———_———_——-._ industry 

1966 1967 stocks ! Dee. 
31, 1967 

Ferromanganese, high carbon__..-___..-.-..-...-.---..----------. 942,270 851,249 274,785 
Ferromanganese, medium and low carbon___________________._.._.. 106,159 130,881 34,944 
Silicomanganese____...__._..._-._-____________ 174,157 159 ,905 28,772 
Spiegeleisen._.... 22 eee 31,792 29,369 34,740 
Manganese metal__.______----_---_------------------------------ 24,838 24,043 5,298 

1 Industry stocks held by producers and consumers, including those in bonded warehouses. 

Table 5.—Ferromanganese produced in the United States and metalliferous materials 1 

consumed in its manufacture | | 
a_i 

Ferromanganese produced Materials consumed | 

Manganese ore (35 Manganese 
Year Gross Manganese content percent or more Mn ore used per 

weight natural) ton of 
(short 3 ————_____—_____-—_________—_—___ ferroman- 
tons) Percent Short tons Foreign Domestic  ganese ? 

(short tons) (short made 
. tons) (short tons) 

een 
AS Pi si hs seeps sr PUSSFSRSSD? 

1963__.__.-...-.---------------- 751,198 77.2 © 579,852 21,617,112 aoa eee 2.2 
1964__.__._- 2 ee 929 , 486 77.8 722,752 32,082,074 10,371 2.2 
1965____.-._._-....-_.__-_-_.---_-. 1,148,011 717.8 892,725 32,692,290 12,067 2.3 
1966_____. 2 ee 946,210 78.7 744,359 32,133,925 30, 043 2.2 
1967____-__-__-.-___.-_ Le. «=6940,927 78.2 735,177 32,182,997 4,367 2.3 

a 

1 Excluding scrap and other secondary materials. 
2 Includes ore used in producing silicomanganese. 
3 Includes ore used in producing silicomanganese and metal. 

Table 6.—Manganese ore used in producing ferromanganese, silicomanganese, and 
manganese metal in the United States, by source of ore 
a ee 

| 1966 1967 

Source Mn Mn 
Gross weight content, Gross weight content, 
(short tons) natural (short tons) natural 

(percent) (percent) 
eee 

Domestic___.__...__. ~~~ eee 30,043 44.3 4,367 46.5 
Foreign: 

Afriea...___.-_---.------- ~~~ eee -------- 1,100,164 45.8 1,183,865 45.8 
Australia_____.__-_-_--2-- eee (4) (4) 13,343 49.0 
Brazil..-_.__.____.----- 2-2 eee eee eee 532,237 47.1 377, 761 45.9 
Chile.__...___-2__2 eee 3,129 48.8 — 3,703 44.1 
Cuba_____-___._- eee 194 49.3 (1) (4) 
Guyana_______________- eee 68 , 222 38.8 79,275 36.1 
India____.-_________-_- eee 151,975 45.7 240,291 45.7 
Mexico___._-._.._.._-- 2 eee 50,535 44.0 30,963 40.0 
New Hebrides______._____.____-.____-_-___---- + eee (2) Q) 6,273 50.5 
Turkey___.-_______-_-_---_-_.___- eee Q) (1) 18,031 38.5 
Other or unidentified______.._-___-_._-._------------ 227,469 ______ 229,492 ______ 

Total____..--_.__----_--_-2. 2 eee ---_---_ 2,168,968 46.1 2,187,364 45.4 
a 

1 Included in ‘Other or unidentified.”
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Pig Iron.—In producing pig iron, 536,- synthetic dioxide. The latter was reported 
000 tons of manganese-bearing ores con- under “Chemicals and miscellaneous” 
taining over 5 percent manganese and included ore of various grades. The 
(natural) were consumed, compared with reported ore consumption of table 3 does 
609,000 tons in 1966. This was broken not include consumption of synthetic 

_.down as follows (1966 figures in paren- manganese dioxide as such. Hence, there 
theses): Domestic sources supplied 468,- is no duplication. The trend was toward 
000 (378,000) tons, of which 346,000 use of a higher ratio of synthetic to 
(251,000) tons were manganiferous iron natural dioxide in the manufacture of dry 
ore containing 5 to 10 percent manganese, cells. American Potash & Chemical Corp. 
119,000 (127,000) tons were ferruginous began expansion of its Henderson, Nev., 
manganese ore containing 10 to 35 per- synthetic manganese dioxide plant to 10,- 
cent manganese, and 3,000 (200) tons 000 tons per year from 6,000. Completion 
were manganese ore containing more than was scheduled for the fourth quarter of 
39 percent manganese; foreign sources sup- 1968. Union Carbide Corp. was building 
plied 68,000 (230,000) tons, of which an entirely new synthetic manganese 
29,000 (188,000) tons were manganiferous dioxide plant at Marietta, Ohio. Man- 
iron ore, none (100) tons were ferruginous ganese Chemicals Co. Division, Pickands 
manganese ore, and 39,000 (43,000) tons Mather & Co., brought its new hydro- 

| contained more than 35 percent man- quinone plant to its rated Capacity at 
ganese. Baltimore, Md., and added manganese 

sulfate to its product line of various man- 
Battery and Miscellaneous Industries— | ganese chemicals which includes synthetic 

The ore reported in table 3 as consumed _ dioxide. | 
in the manufacture of dry cells continued The domestic ore and much of. the 
to include that used by producers of dry foreign ore used for chemical and miscel- 
cells in their manufacture of synthetic laneous purposes did not meet National 
manganese dioxide, but did not include Stockpile Specification P-81-R for chem- 
that used by noncaptive plants to make  ical-grade ore. 

PRICES 
| Manganese Ore.—All manganese ore per long ton, generally f.o.b. producer’s 

prices are negotiated, being dependent in plant, freight equalized to nearest com- 
part on character and quantity of ore petitive producing point. It was stated in 
offered, delivery terms, and fluctuating August, however, that “it can be bought 
shipping rates. After holding steady for in the open market for at least $5 a ton 
the first 10 months of 1966 at 73 to 78 less” and “many deals have been made 
cents, nominal, per long ton unit of recently at even lower figures.”” Imported 
manganese, c.if. eastern seaboard and alloy continued to be quoted “in the area 
gulf ports, American Metal Market quota- of $157” per long ton, but indications 
tions for ore containing 46 to 48 percent were that it could be purchased for less. 
manganese began to drop and by the end ___In the last 3 months of the year, Metals 
of 1967 were down to 60 to 64 cents, Week was quoting imported alloy at $144 
nominal. The nominal quote at the be- to $150, delivered in Pittsburgh and 
ginning of 1967 was 73 to 74 cents; in Chicago. The price of spiegeleisen con- 
August, 70 to 73 cents; and in October, taining 19 to 21 percent manganese con- 

| 68 to 70 cents. tinued unchanged at $89 per long ton, 
f.o.b. Palmerton, Pa. 

Manganese Alloys.—The average value Manganese Metal.—In December, all 
at furnaces for ferromanganese shipped by three producers of electrolytic manganese domestic producers was $147.41 per short metal announced an increase in price of 

ton, compared with $147.98 in 1966. the standard grade, bulk carlots, to 29.85 Prices for standard high carbon ferroman- cents per pound, f.o.b. producer’s plant, 
ganese continued to be essentially on freight equalized, effective the beginning price on request basis. Domestically  o¢ January. The previous price of 28.85 
produced material was quoted by the cents had prevailed through 1966 and 
American Metal Market through the last 1967. The premium for hydrogen-removed 
3 months of the year at $164.50, nominal, metal remained unchanged at 0.75 cent.
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FOREIGN TRADE 

Ferromanganese exports totaled 1,861 ported after grinding, blending, or other- 
short tons valued at $759,955, compared wise classifying. | | . 

with 545 tons at $228,395 in 1966. The average grade of imported man- 
Canada took approximately 75 percent ganese ore was essentially unchanged at 

of the quantity in both years. Exports 47.3 percent manganese, having been 47.4 

classified as “manganese and manganese percent in 1966..Gabon and Brazil con- 

alloys, wrought or unwrought, and waste tinued as the largest individual sources of 

and scrap” were 1,388 tons valued at supply but a large drop was registered in 

$857,603 in 1967, and 1,901 tons at the receipts from Brazil. The Republic of 

$1,442,472 in 196 6. Exports of ore and gouth Africa, India, and Ghana were 
concentrate containing more than 10 per- h li £1 tities. Actual 

cent manganese totaled 15,375 tons with other suppiers of large quaninnes: cme 

a value of $1,502,044 in 1967, and 16, imports from Congo (Kinshasa) in 1967 
487 tons at $1,491,017 in 1966. They were considerably less than the quantity 

were believed to consist almost entirely reported and adjustments have been made 

of imported manganese dioxide ore ex- by footnotes to table 7.



Table 7.—U.S. imports of manganese ore (35 percent or more Mn), by countries . 
—_————eeeo 

Imports for consumption 2 
General imports ! (short tons) _—__ eee 

Short tons Value 
Country A (thousands) 

Gross weight Mn content Gross weight Mn content 

1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 
ee nn ECE OL LC A SS A piss errererenerepe 

Angola_.._.._------.--_ eee 29,270 11,088 14,327 5,322 29,270 11,088 14,327 5,322 $895 $264 
Brazil_.........--__-.-.-.-_ ee 682,921 271,530 321,501 128,176 780,297 271, 530 371,269 128,176 22,491 7,286 
British Western Pacific Islands 3__ _________ 9,118 __L LLL. 4,559 __L_ Lue 9,118 __-LL LLL Le 4,559 _______.. 252 
Canada____-_____-_-- +2. eee (4) wane (4) wane ene (4) anew eee (4) ween eee (4) woneeuee 
Chile_._-.-- 22-22 683 3,360 321 1,612 683 3,360 321 1,613 13 125 
Congo (Kinshasa) 5.______..__--__ 221,128 417,849. 109 , 244 201,089 221,554 418,178 109,470 201,246 6, 764 10,883 
Gabon 6_______ 2 ee 376, 534 398, 166 188, 558 192,620 376, 534 399 , 230 188, 558 193,170 10, 688 10,285 
Ghana_____-_- 22 - eee ee 287 , 367 173,089 148 , 824 91,688 287 , 448 173,127 148,371 91,707 12,456 7;892 
Greece_____-_----- 2-22 eee 7,235 11,506 3,504 5,501 7,235 11,506 3,504 5,501 397 656 
Guatemala. __..__- 2-2 nee 1 re 1389 _____L__e 2720 _L ee 5}: ~ 10 ee eee 
Guyana 7___2 ee 50,579 95,412 19,500 39,479 50, 654 95,412 19,538 39,479 1,035 1,888 
India. ..----.- 2-2 320, 723 198 , 562 144,385 90,282 820,926 198, 562 144,484 90,282 8,268 3,971 
Tran. _.-.. 2-2 eee 8,900 1,680 3,560 789 8,900 1,680 3,560 789 182 36 Se 
Ivory Coast §_____-__-2 eee 72,847 80,349 33,435 34,898 72,847 80,349 338,435 34,898 1,630 1,648 > Japan.........--------_---.---- 188 _._____.__- 56 oe 1388 __--_______ 56 17 Le Z 
Mexico_....-_--2--2 ee 44,008 11,641 19,985 4,999 44,064 11,698 20,011 5,022 1,251 393 > 
Morocco. ._.-_-.-_---_--~----_ 43 , 337 61,512 22,447 32, 053 43,337 61,512 22,447 32,053 2,022 3,228 7 
Mozambique__.___-_..----- ee Lee 9,976 LL. Lue 5,654  L-_o __e 9,976 __-__ Le 5,654 eee eee 202 ts 
South Africa, Republic of. __..__- 260,679 249,081 116,275 108, 705 260,679 249 , 328 116,275 108, 806 5,081 5,075 wa 
Turkey___.__--2- 2 ele 1,140 - §,625 433 2,700 1,140 5,625 433 2,700 15 125 eo) 
Western Africa, n.e.c 9___--___--_- 138,100 47,896 66, 643 22,903 138,100 47,896 66, 643 22,903 3,621 1,376 
Western Portuguese Africa, n.e.c_- 6,720 4,480 3,030 2,113 6,720 4,480 — 3,030 2,113 162 130 
Zambia..____.-..-...2- ee 1,123 2,238 619 1,170 1,123 2,238 619 1,170 49 103 a 

Total_.___.-_.._-........ 2,553,704 2,064,158 1,211,286 976,312 2,651,921 2,065, 893 1,261,490 977,163 17,047 55,813 
EEE 

1 Comprises ore received in the United States; part went into consumption during the year, and the remainder entered bonded warehouses. 
2 Comprises ore received during the year for immediate consumption and ore withdrawn from bonded warehouses. 
3 Probably from New Hebrides, but possibly some from Fiji. 
4 Less than 1% unit. 
5 Actual imports originating in Congo (Kinshasa) were approximately 111,000 tons (gross weight) in 1966 and approximately 73,000 tons (gross weight) in 1967. See note 6. 
6 In addition: Gabon imports reported as Congo (Kinshasa) were approximately 110,000 tons (gross weight) in 1966 and approximately 345,000 tons (gross weight) in 

1967; those reported as Western Africa, n.e.c., were approximately 121,000 tons (gross weight) in 1966 and approximately 48,000 tons (gross weight) in 1967. 
Att 1967 data adjusted to include ore reported from country of transshipment (Trinidad and Tobago) and also 10,660 tons (gross weight) incorrectly reported as British West 

rica. 
In addition: Ivory Coast imports reported as Weatern Africa, n.e.e.,, were approximately 17,000 tons (gross weight) in 1966. 
* Actually from Gabon and Ivory Coast. 

~] pi 
p—
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| Table 8.—U.S. imports for consumption of ferromanganese, by countries a | 

| 1966 ~ 1967 

Country Gross Mn Value Gross Mn ~ Value 
weight content (thou- weight content (thou- 
(short (short sands) (short (short sands) 
tons) . tons) tons) tons) 

wn eee 
Australia__..--2---2 2 ee 13,103 10,260 $1,217 pene eee Le eee eee Lee ee 
Belgium-Luxembourg____.-____... 21, 753 16, 653 2,348 45,410 34,655 $4,916 
Canada____.__-__________-_____- 5,250 . 4,191 1,063 7,824 6,525 2,099 
Chile___.-___-_-.-2 222 ee 158 137 27 1,159 947 153 
France_____.-_.__.-__----_ = ___e 61, 067 46,970 6,510 37,344 28,902 4,014 
Germany, West_____..___..._...-_ 52,602 39, 855 5,594 21,080 16,247 2,395 
India___-_---.__-_-.- 2-2 Lee 13,077 10,001 1,911 19,023 14,354 2,016 
Italy__.-._--- eee 1,620 (1,297 312 2,134 1,717 416 
Japan_____. ee 14,558 11,577 2,841 6,554 5,332 1,218 
Mozambique_____.____-.__________ 2,238 1,745 2440 _oo ee Lee Le 
Norway___--_----_-.-_-_-_...... 14,991 11,538 1,640 6,983 5,501 907 
South Africa, Republic of__...____- 26, 384 20,608 2,863 41,213 382,053 4,294 
Spain___-_-.- 2 ee 1, 653 1,283 170 3,197 2,402 324 
Sweden____._______- 2 ee 3,991 3,250 612 8,268 6,882 1,691 United Kingdom_..--..-.-----.-. 19,527 15,198 += 2,108 15,590 = :12,081_—- 1.665 ea aa 

Total.._--.-...-_.._...._-. 251,972 194, 563 29,455 215,779 167, 548 26,108 
SESE 

Both general imports and imports for 1966. The respective sources (1966 
consumption of manganiferous ores con- quantity, and price per pound, in paren- 
taining more than 10 percent manganese _ theses) were in gross weights: Japan, 2,- 
but less than 35 percent manganese 344 (888) (16.4 cents); United Kingdom 
totaled 5,500 short tons, compared with 391 (392) (6 to 7 cents); Belgium-Lux- 
43,000 tons in 1966. Ghana supplied 5,- embourg 370 (121) (14.9 cents) ; and | 
100 tons, and Mexico the remainder in small quantities at high unit prices from 
1967; in 1966, Ghana was the source of ' the Netherlands. The imports from Ta an, ports f P 
34,000 tons. and possibly those from Belgium-Luxem- 

Silicomanganese imports for consump- bourg as well, appear to have consisted 
tion totaled 34,936 tons containing 23,- largely if not entirely of synthetic man- 
416 tons of manganese, compared with  ganese dioxide. : 
35,771 tons containing 24,046 tons of T : fr f the d 
manganese in 1966. Sources by tons gross arif.—Suspension of the duty on 
weight were as follows (1966 data in Manganese ore from most nations was 
parentheses): Norway, 20,892 (17,720); extended eo another ° years by Public 
Yugoslavia, 11,200 (7,584); Mexico, 1 Taw 90-49; that ts U ae June lng 
322 (4,236); France, 781 (168); Canada, 1 jv; Ore trom the U.9.5.K., mainian 676 (2,356); Japan, 66 (502); Brazil, China, and certain other specified Com- 
(1,828) ; Chile, (1,237); and the Republic ™unist conntnies, continued to re subject 
of South Africa (140). General imports ‘' 4 lan ° cent per pound of con- 
were essentially the same for both years. ‘!ned manganese. 
Manganese metal imports for consumption Presidential Proclamation 3822, signed 
were 2,237 tons in 1967 and 2,020 tons December 16, 1967, made effective ; be- 
in 1966. The Republic of South Africa ginning January 1, 1968, those reductions 
provided 2,037 and 1,446 tons, respec- of Rate 1 duties, applicable to most 
tively; Japan, 200 and 574 tons, respec- countries, that were promised by the 
tively. General imports were 2,426 and Kennedy Round of negotiations earlier in 

2,030, respectively for the 2 years. There the year. Resulting duties for calendar 
were no spiegeleisen imports in 1967, year 1968 for the more important man- 
but 133 tons came from Canada in 1966. sanese alloys, and metal, imported from 

Imports for consumption classified as Countries other than the USSR. and 

“Manganese compounds, other’ totaled other specified Communist countries then 
2,106 tons in 1967 and 1,403 tons in became as follows:
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eee 

TSUS Item | 1967 1968 — 
Number : rate | rate 
LL gr 

607.35 Low-carbon 0.6 cent per pound Mn 0.5 cent per pound Mn 
ferromanganese. content plus 4.5 per- content plus 4 percent 

| : cent ad valorem. ad valorem. | 
607.36 Medium-carbon 0.9375 cent per pound 0.8 cent per pound Mn 

ferromanganese. Mn content. content. | 
607.37 High-carbon 0.625 cent per pound 0.55 cent per pound Mn 

. | ferromanganese. Mn content. content. 
607.57 Silicomanganese__._ 0.9375 cent per pound 0.84 cent per pound Mn 

Mn content prus 7.5 content plus 6.5 percent 
| percent ad valorem. ad valorem. 

632.32 Manganese metal_.. 1.875 cent per pound 1.8 cent per pound plus 14 
plus 15 percent ad _ percent ad valorem. 
valorem. | 

These will be stepped down annually until effect in 1967, and the duty for metal will 
January 1, 1972, when the rates for these be 1.5 cents per pound plus 10 percent ad 
alloy items will be roughly half those in valorem. | 

WORLD REVIEW | 

Australia.—The first shipment of man- Type 1962 1963 1964 1965 1966 
ganese ore from the Groote Eylandt de- © — 
posits, in the Northern Territory, was Battery: | 

made in March 1966, its destination being tons... 896 1,362 829 1,960 ____ 
, : Percent 

the Bell Bay, Tasmania, ferromanganese MnO2 72.0 73.2 69.7 66.6 _-.. 
plant of the affiliated Tasmanian Electro- Other: ort 
Metallurgical Co. Pty., Ltd. By June, peons.-- 2,444 1,147 1,220 802 727 
Groote Eylandt’s annual ore productive ‘MnO. 42.9 38.0 47.5 67.9 62.6 
capacity was 200,000 tons. Plans called OT 

for this to be doubled by mid-1968 to Brazil_—Indistria e Comércio de 
400,000 tons. Besides Bell Bay, shipments Senet S. x (ICGOM1I), gperating che 
were made in 1966 and 1967 to Australia’s erra_ do avio mine, Amapa; Ula. 
N stle Steelworks, Japan, Norway Meridional de Mineracao, operating the 
ewcas oo > pan, f > Morro da Mina, Minas Gerais;: and 

and the United States. Completion o 2 Sociedade Brasileira de Mineracao, Ltda. 
second closed, rotating-hearth electric (SOBRAMIL), mining the Urucum. de- 
furnace in September 1966 at Bell Bay posits in Mato Grosso, supplied 97 per- 
brought that plant’s ferromanganese cap- cent of the total manganese ore exported 
acity to 75,000 tons per year of high- in 1966 and approximately 80 percent of 

carbon alloy containing 78 percent man- the total shipping ore produced. Of total 
ganese, 14 percent iron, 6.8 percent carbon, €XPorts of i ,054,000 short tons, the United 
and 0.3 percent silicon. This permitted States took 681,500 tons; Japan, 89,800; 

ts to beein in October and the first Norway, 81,600 tons; Spain, 36,200 tons; 
exports to begin in Wc . West Germany, 35,500 tons; Canada, 29,- 
shipment was to the United States. Entirely 200 tons: and seven other countries. the 
apart from these developments, Bell pemainder. 

. Ltd. tracted f t . 
prowers ek 7 Avcteatin netallurcical Canada.—Metallurgical grade man- 
im on mestern ‘Ausira’ f d S q ganese ore was consumed in 1966 for the 
ore to Japan: 50,000 tons of good grade production of manganese ferroalloys by 
from Pilbara and 100,000 tons of lower Chromium Mining & Smelting Corp., 
grade from the Peak Hill area. Australian Limited, Beauharnois, Quebec, and _ by 
production of manganese ore other than Union Carbide Canada Limited, Welland, 
metallurgical for 1962-66 was as follows: Ont. Battery grade ore was consumed by
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Burgess Battery Co. Limited, Niagara ferromanganese were 49,000 short tons 

Falls, Ontario; Mallory Battery Company in 1966, compared with 35,000 in 1965. 

of Canada Limited, Toronto, Ontario; Consumption in 1965 was 61,000 tons.’ 

National Carbon Limited, Toronto, 2 Wigle, G. P. Manganese—1966. Mineral 

Ontario; and Ray-O-Vac ( Canada ) Resources Division, Department of Energy, 

Limited, Winnipeg, Manitoba. Imports of 10678 and Resources, Ottawa, Canada June | 

Table 9.—World production of manganese ore, by countries | 2 
(Short tons) 

Country Fercent 1963 1964 1965 1966 1967 P 
ne 

North America: 
Cuba__.-...---------- 35-50 r 41,341 177,544 e 80,000 e 80,000 NA 
Mexico 3.__.-.---.-.-- 45+ 190,543 t 210,549 t 204,721 126,457 122,000 
United States (ship- 

7 

ments)._._-_-_-.---- 35+ 10, 622 26,058 29, 258 14,406 12,585 
South America: 

Argentina.__..-.-...-. 30-40 r 32,204 r 41,081 r 22,446 12,236 NA 
Brazil_.._....-.----.-. 38-50 1,382,727 1,490,077 1,538,893 *1,603,745 1,248,000 
Chile_.___....-------. 48-48 51,234 21,893 r 18,284 19,754 16,374 
Guyana_____-.-.---.-. 36-42 157,331 130 , 907 186,137 201,600 196, 820 
Peru___._-_-.--.----.. 42-45 571 410 1,091 937 | NA 

Europe: 
Bulgaria_......-.------ 30+ t 42,437 57,000 46,000 e 46,000 e 46,000 
Greece. _____--..-.---- 35+ 21,278 20,371 11,909 NA 16,500 
Hungary__-..-.-_------ 30— 167,960 188, 711 234, 792 r 231,485 e 240,000 
Italy__._._-.-.-.------ 30— 49 , 887 52, 694 52,701 t 48,484 51,917 
Portugal___.-.2_-_---- 38+ 9,434 7,711 8,559 9,488 10,981 
Rumania_________------ 35 286,601 ¢110,000 138, 891 123,000 e 123,000 
Spain_._._....-.------ 30+ 16,858 17, 762 119,247 20,948 9,243 
U.S.S.R.4.....--------- NA 7,345,000 7,822,000 8,351,000 ©'7,720,000 ¢ 7,940,000 
Yugoslavia__...-.--.-- 30+ 8,964 8,580 | 8,925 9,498 10,826 

Africa: 
Angola___.......-_---. 30-52 eee eee eee ee eee eee Lee eee 20,448 - © 47,000 
Botswana___.__---._-- 30+ 11,877 30,639 9,717 e 7,700 e 7,700 
Congo (Kinshasa) - _ - _ -- 48+ 297, 660 341,385 416,205 274,809 307 , 813 
Gabon_______-_._---.--. 48-53 701,716 1,057,750 1,411,393 1,403,814 1,264,350 
Ghana 5_______.___---- 48+ 449,121 509, 341 665, 821 647 , 422 e §80, 000 

; Ivory Coast___._.-_--. 382-47 153,291 150,383 198,179 194,212 164,721 
Moroceo_____.-------. 35-53 369,217 375,974 414,337 399 , 499 315,413 
Rhodesia, Southern. - _-- 380+ -_-_---_-- 160 e 230 NA NA 
South Africa, Republic 

of__.._____ eee 30+ 1,441,503 1,455,271 1,727,822 1,866,166 ©1,930,000 
South-West Africa, 

Territory of___.------ A5+ ____-_u---) ---------- 4,185 25,367 NA 
Sudan____.____._....-. 36-44 e 275 -e€ 9,400 1,102 1,653 e 1,600 
United Arab Republic &. 35+ e 7,000 e 47,000 e 26,000 e 26,000 NA 

Asi Zambia__.._.-.------- 35+ 38 , 486 40,091 33,965 29 , 434 27, 522 
sia: 

Burma________-_-_---_- 42+ e 220 NA r 661 NA NA 
China, mainland ¢_____- 30+ 1,102,000 1,102,000 1,102,000 1,102,000 770,000 
India including Goa__... 32-53 1,428,354 1,548,955 1,779,913 1,849,550 1,762,594 
Indonesia___..__._...._. 35-49 3,136 e 550 F457 NA e 13,000 
Tran______._------_---- 35+ 16,500 35,300 r 35,000 42,000 e 45,000 
Japan___________.._--. 30-43 305, 028 313,825 333 , 950 r 353, 733 374,963 
Korea, South__.-.----- 35+ 4,580 4,753 7,376 6,583 7,982 
Malaysia__._..__------ 30+ 7,696 ______-.-- 1,754 r 64,803 93,713 
Pakistan_______.___--- 42+ 1,553 1,098 x 560 r 139 NA 
Philippines. __.__-.---- 30+ 8,450 8, 824 57,038 61,832 95,331 
Thailand_____._.-__--- 40+ 7,285 12,185 36,848 77,825 86, 603 
Turkey__..._.._.__...---- 30-50 6,949 22,366 15,675 r 24,546 e 25,000 

Oceania: 
Australia__._______.... 35-54 40,389 68 , 442 r112,414 r 303,470 e 600, 000 
Fiji___..__-_---------- 40+ 3,621 1,004 6,040 15,871 6,547 

New Hebrides______._-. 49-55. 28,016 r 66, 740 73,535 84,040 78,705 

Total7...__.__._.... -__-_.-- '16,249,000 17,487,000 * 19,425,000 19,141,000 18,650,000 
OU OOO 

e Estimate. pP Preliminary. tT Revised. NA Not available. 
1 Czechoslovakia and Sweden report production of manganese ore (approximately 13 to 17 percent manganese 

content), but since the manganese content averages substantially less than 30 percent, the output is not in- 

cluded in this table. Czechoslovakia averages annually around 90,000 short tons and Sweden approximately 

13,000 tons for the last 5 years. 
2 Compiled mostly from data available May 1968. 
3 Estimated from reported content. 
4 Grade unstated. Source: The National Economy of the U.S.S.R., Central Statistical Administration 

(Moscow). 
5 Dry weight. 
6In addition to high-grade ore shown in the table, Egypt produced the following tonnages of less than 30 

percent manganese content: 1963, ¢ 46,000; 1964, © 315,000; 1965, © 174,000; 1966, © 178,000; and 1967, not 

available. 
7 Total is of listed figures only (rounded); no undisclosed data included.
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Chile.—Manganese ore produced in _ batteries. Production of battery-grade 
each of the years 1964-67 averaged be- concentrate of 82 to 84 percent manganese 
tween 46 and 47 percent manganese. dioxide content was 29,000 tons in 1967 

Congo (Kinshasa).—All operations at and 6,400 tons in 1966. 
the Kisenge mine of Société Miniere de Ghana.—Operations at the Nsuta mine 
Kisenge (SMK) stopped after an invasion — included continuing pilot plant investiga- 
of the town in November 1967 resulted tions looking tcward beneficiation of a 
in considerable destruction and pillage large reserve of low-grade ore. Union 
and the evacuation of all European per- Carbide Ghana Limited, jointly owned 
sonnel. The new Afropile Battery Co. (by Union Carbide Corp. and the Na- 
plant, in which SMK has a large interest, tional Investment Bank of Accra, was 
was also closed. Mining was not resumed formed to manufacture flashlight and 
before the end of the year, but some prep- radio batteries in Ghana. 
aration of previously mined stocks for Greece—A plant to manufacture dry 

shipment began in mid-December. cell batteries was being built near Thebes 
Ecuador.—Government approval was by Union Carbide Hellas S.A. a newly 

received by Union Carbide Corp. to erect formed subsidiary of Union Carbide Corp. 

a dry-cell battery plant in Quito. Guatemala.—Cia. Minera de Guatemala, 
| Gabon.— Manganese ore exports in 1967. a small lead-zinc mining operation at 

totaled 1,352,000 short tons, distributed Caquipec, Alta Verapaz, exported 272 
(in percent) as follows: United States, short tons of manganese ore or concentrate 
63; France, 13; West Germany, 12; to the United States in 1966. Manganese 
Japan, 9; Norway, 2; Belgium-Luxem- content exceeded 50 percent. | 
bourg and Italy, the remaining 1. All . | 
production continued. to come from the Guyana.—Manganese ore exported in 
Moanda deposits of Cie. Miniére de 1967 totaled 215,000 short tons, averaging 
YOgooué (COMILOG). Improvements 36.1 percent manganese. The ore was from 

planned for the aerial tram by 1968, in- the Matthews Ridge mune of Manganese 
| cluding an increase in speed and replace- Mines Management Limited, a subsidiary | 

ment of existing steel buckets with alloy of Union Carbide Corp. 

buckets of lighter weight, were expected India.—Delayed ore contract deliveries 
to raise its annual capacity to approxi- by the Government-owned Minerals and 
mately 1,500,000 tons. This was believed fetals Trading Corp. (MMTC) were 

to be the limit for the tram line and the result of continuing difficulties with 
hence the effective limit of production oad and railroad transport, problems in 
capacity for the entire COMILOG obtaining high-grade ores, and loading 
operation. The Moanda deposits lie on  giffculties at the ports? Deliveries of 
five high plateaus as a_ horizontal bed Indian ferromanganese and ore to the : 

averaging 12 to 18 feet thick under a [jnited States on the 1963 government- 
layer of loosely consolidated earth and to-government barter contract were com- 
clay of approximately the same thickness. pleted by the end of November 1966, 

The ore rests on Precambrian black byt some ferromanganese and electrolytic 
schist with occasional thin layers of man- manganese metal to be made in the 
ganese carbonate in between, and consists  [Jnited States from this ore remained out- 
for the most part of poorly crystallized standing. Export duties on manganese ore 
manganese oxides interspaced with argil- containing 10 percent or more manganese, 
laceous siliceous layers. Portions provide put into effect on August 2, 1966, were 
battery-grade material, and a laboratory reduced late in May 1967 to 12.50 rupees 
was built at the mine for regularly testing ($1.65) per metric ton from 20 rupees 
suitability for this purpose. After studying ($2.65). These actions followed devalua- 

the feasibility of manufacturing dry cells tion of the rupee June 8, 1966. Most of 

in Gabon to supply the country’s require- [India’s operating manganese mines in 
ments and those of associated African 1966 were open pit operations. Under- 
States, the Government concluded that a ground mines of importance were the 

$570,000 plant was indicated for annual 3 Bureau of Mines. Mineral Trade Notes. V. 
production of 8 million round 1.5-volt 64, No. 4, April 1967, pp. 17-19.
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Ukwa and the new Bharweli, Balaghat plant, this brought the company’s total 
district, Madhya Pradesh; the Gowari capacity to 24,000 tons per year, and that — 
Wadhona, Chhindwara district, Madhya of the country apparently to 39,000 tons. 
Pradesh; the Mansar, Nagpur district, Japanese annual consumption was reported | 
Maharashtra; and the Shivrajpur and the to run approximately 7,000 tons with the 
Bamankua mines, Gujarat. Cut and fill large difference exported.* As of April 1, 
and/or square set mining methods were 1967, after a survey of 75 metallurgical 
used with little mechanization. The total manganese ore mines, and 26 manganese 
number of workers employed in all man- dioxide mines, Japan’s total reserves of 

ganese ore mining in 1966 was estimated metallurgical ore were stated to be 6,180,- 
to be 42,500. Domestic consumption of 000 short tons averaging 24 percent manga- 
manganese ore was estimated to be ap- nese, while those of dioxide ore were 110,- : 
proximately 600,000 tons, of which 400,- 000 tons averaging 62 percent manganese 
000 tons was used by the iron and steel dioxide. Production of dioxide ore was 16,- 
industry, and the remainder largely by 000 tons in 1967, averaging 68.6 percent 

. the producers of ferromanganese. Large manganese dioxide, and 11,000 tons in 
annual losses to the Government (MMTC) 1966, averaging 68.1 percent manganese 
in export of the ores resulted in forma- dioxide. Metallurgical ore. produced in 
tion of a “Consultative Committee for those 2 years averaged 30 and 31 percent 
Manganese Ore” to study the industry’s manganese, respectively. Production of 
problems and suggest remedial measures. manganese metal was 7,000 tons in 1967, 
Mine operators maintained that direct and 5,100 tons in 1966. A strike of 3 
negotiation of export contracts between months duration in the middle of 1966 at 
themselves and foreign buyers, without Tekkosha’s Yamagata plant affected that 

going through MMTC, would be necessary year’s production and exports. Production 
to arrive at a real solution. Exports of of manganese dioxide (presumably syn- 

standard peroxide ore of 86 percent man- thetic dioxide) was 38,200 tons in 1967 
ganese dioxide content were 110 short and 25,600 tons in 1966. 

tons in 1966, none in 1965, and 50 tons | | 

in 1964; exports of peroxide ore of lower Kenya.—Through Union Carbide Kenya 
manganese dioxide content were 1,300, Limited, Union Carbide Corp.’s first dry- 
2,300, and 2,000 tons, respectively. Ex- cell battery plant in Africa started pro- 
ports of ferromanganese were 27,000 tons duction in late 1967 at Nakuru. 

in 1967 and 17,000 tons in 1966. The Mexico.—A $5 million Alliance for 
United States took 98 percent of the Proeress L thorized by the Ex- 

: 1966 exports of ferromanganese. rogress Moan was authorzec by tae ix port-Import Bank of Washington for the 
Italy—Manganese ore produced in purchase of equipment and engineering 

1967 had an average manganese content services by Cia. Minera Autlan for the 
of 30 percent compared with 28 percent development of its large deposit of carbon- 
in 1966 and 1965. | ate manganese ore at Molango, Hidalgo. 

Ivory Coast.—A breakdown follows, by The loan was guaranteed by Bethlehem 
grades, of the manganese ore produced in Steel Co. Plans called for development of 

1967: 50 percent contained 45 to 47 2” underground mine, small open pit, 
percent manganese, 32 percent contained crushing and blending plant, large roasting 
40 to 42 percent manganese, 10 percent and nodulizing kiln fired by natural gas, 

constituted fines containing 40 percent and construction of a gas pipeline from 
manganese, and 8 percent was fines of 32 Pachuca, with production to begin in 
percent manganese content. Total exports 1968. Mexico produced 39,000 tons of 
were 136,000 tons and consisted entirely ferromanganese and 7,300 tons of silico- 
of the two coarse grades. Total exports in manganese in 1967. 

1966 were 172,000 tons and had 40- Morocco.—Production of chemical- 
percent or better manganese content. grade ore was 97,000 short tons in 1967 

Japan.—The country’s largest producer at an average grade of 84 percent man- 
of synthetic manganese dioxide, Tekkosha sanese dioxide, and 86,000 tons of the 
Co., tripled productive capacity of its same grade in 1966. Sinter produced in 

Hyuga plant to 18,000 tons per year, ~~ 7W___~— ; 

Together wtih 6,000 tons at its Yamagata No. aan an . noe. News (London). V. 11,
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1967 totaled 83,000 tons and came from _ effective September 1, 1966, on manganese 
105,000 tons of metallurgical ore that is ores for export. The South African Rail- 
included in the ore production figure of | ways continued with its electrification 

| table 9. In 1966, there was 99,000 tons. of . program of the line from Kimberley to 
sinter produced having a manganese con- north of Postmasburg. Expansion of the 

: tent of 56 percent and coming from 125,- plant of Electrolytic Metal Corp. ({Pty.) 
000 tons of metallurgical ore that is also Ltd., South Africa’s only producer of 
included in the reported ore production electrolytic manganese, was completed in 
figure of table 9. The Bou Arfa mines, 1966 to provide a designed capacity of 
second largest manganese producer in 8,400 short tons of metal per year. After 
Morocco and employing almost 1,000 overcoming some technical difficulties, the 
workers, closed in spring 1967. desired level of operation was reached in 

cues | | August of that year. Output reached 8,700 
Philippines.—Ferromanganese produc- tons in 1967 after having been 6,940 tons tion was 273 short tons in 1967 and 685 i, 1966 and 5,550 tons in 1965. 

tons in 1966; silicomanganese production 
was 105 and 261 tons, respectively. Thailand.—Battery-grade manganese ore 

oo produced in Thailand totaled 10,000 short 
Red Sea.—Scientists of the Woods Hole tons in 1967 and 8,200 tons in 1966, both 

Oceanographic Institution reported large, averaging 75 percent manganese dioxide; rich, underwater accumulations of iron, tonnages for 1965 and 1964 were 4,500 
manganese, gold, silver, zinc, and copper and 3,400, respectively. | 
at depths of 7,000 feet in the Red Sea United Kingdom.—The duty on man- 
between P ort Sudan, Sudan, and Jidda, ganese metal containing from 96 to 99.5 

— Saudi Arabia. | | percent manganese, not more than 1 per- 

South Africa, Republic of.—In each of CeDt carbon, and not more than 3 per- . cent iron, was suspended late in 1966 and | the fiscal years ending June 30, 1967, and . . 6 . . remained suspended through 1967.° This June 30, 1966, South African Manganese | tedly for the f facilitat | 
Ltd. produced a total of more than 1 mil- ‘5 ne oF f y Fr © ot Chen Ir aL ar 
lion tons of ore from its Mamatwan and ‘U8 ©Mtry irom France of Gimel metal, an : . electrothermally produced alloy that com- : Hotazel mines in the Kuruman area, and a, ee . . . . petes in the United Kingdom with low- the Lohathla mine in the Postmasburg ee . . . carbon ferromanganese rather than with _ area. All are open pit operations. The ore . s . electrolytic manganese metal. For steelmak- | at Hotazel lies in two continuous beds ° . . : . . ing, United Kingdom practice has prefer- separated by 70 feet of iron formation. ~ . . . ; : red. low-carbon ferromanganese to electro- The top bed typically is 20 feet, thick and Ivti tal. The latt lied 
is reported to analyze consistently 48 per- * "he “Reeabl: oe S h fac suppire 
cent or more manganese, 14 percent iron, >y qd r US SR "h one od Japan, 
3 percent silica, and 0.05 percent maximum fee the No Fl ? - ven usec lor non- 
phosphorus. The lower bed has a thick- errous a i re ne Llcner Led. 
ness of 40 feet, or more, and a similar Tref, nts th Wale. erk- od ner a te; 
analysis except that iron content is lower, leg ore out a Howe, ; Prcbranre 
roughly 9 percent. At Mamatwan the ore © O66 yc te ct the 1oxI¢e In ba 10. 
is also continuous and of consistent quality, 1966 in spite of the protection of a 10- 
analyzing 38 to 40 percent manganese, 4 Percent import duty. 
to ° Percent iron, 4 to 6 a Oy. - Upper Volta, Republic of.—Test drilling 
to percent calcium oxide (CaO), an by the United Nations of the Tambao 
0.03 percent Phosphorus. Diamond drilling manganese deposit, near the Mali-Niger at the Mamatwan mine has disclosed 200 border and 10 miles north of the town of 
million tons of ore. Large earth moving Markoye, proved reserves of 6.9 million 
equipment is used at both mines and the tons of ore with good possibilities for an ore is crushed and screened to minus 4- additional 2 or 3 million tons. Indications plus % inch, with no further beneficiation. were that the ore would erade from 44 
At the Lohathla mine, where the ore oc- to more than 54 percent manganese. The currences are scattered and irregular, there 
is much hand mining and hand sorting. ; 
Lohathla ore is generally hard, high in Africa, "No. 3221, Sept 1, 1067. pp, St 28s S. 
; 1 ili i i ta ti . . 95. ° iron, and low in silica. Increases in rail 5. ne ta pe ise as No ies o. I i oar” 
freight rates averaging 18 percent became p. 15.
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deposit is 220 miles from the terminus at Ivory Coast, and 600 miles inland from 
Ougadougou of the railroad from Abidjan, Cotonou on the Dahomey coast. 

TECHNOLOGY | 

Numerous large rhodonite-quartz-carbon- iron) and ore slimes (22 percent manga- 
ate veins containing zinc, lead, copper, and nous oxide, 24 percent ferric oxide) and 
iron sulfides, with minor gold and silver subjecting the resulting slurry to power- 
values, fill fissures in Tertiary volcanic plant flue gases, manganese sulfate was 
rocks of the San Juan Mountains near obtained. The sulfate solution was purified 
Silverton, Colo. The deposits constitute a by the addition of “limestone meal,” and 

sigificant potential source of manganese manganese removed with “limewash’’, to 
for an emergency or other period of high give MnO-OH which was _ thickened, 
demand with favorable prices.” They out- filtered, and dried, for a product analyzing 
crop at elevations of 11,000 to 13,000 feet 60 to 65 percent manganese with virtually 
with only surficial oxidation. The largest no iron or phosphorus. Favorable costs 
vein in the Eureka-Animas Forks district, were claimed, plus the added benefit of | 
the Sunnyside, carries manganese mineral- air pollution control, but scale of the 
ization for a length of more than 8,000 feet work was not stated." | | 
with a maximum width of 200 feet. In scaling up.the cyclic sulfur dioxide 
Samples over a 2,000-foot length had a and sulfuric acid leach processes that have 
weighted average manganese content of 8 been under development for recovering 
percent. Where intersected by the recently manganese from low-grade or offgrade 
completed American Tunnel at a depth of _ ores, the decomposition of manganese sul- 
2,400 feet below the outcrop, rhodochrosite fate has been a problem. Laboratory-scale 
and other manganese carbonate minerals investigations showed that satisfactory de- 

were observed to be more abundant than composition can be accomplished by partial 
rhodonite. An average manganese content reduction, using controlled quantities of 

of 10 percent or more was found in other solid reductants in the absence of air, at 
veins of the district. | temperatures of 700° to 800° C instead 

The potential of deep-sea manganese of the higher temperatures required when 
nodules as a resource received a thorough heat alone is used.’? 7 

objective analysis. Research has suggested To obtain basic data for use in directing 
that some of these nodules can be effec-- the nature of manganese research, solid 
tively used to alleviate air pollution by re- state reactions of manganese with silica in 
moving sulfur dioxide from power plant various proportions were studied by the 

and other waste stack gases. The nodules Bureau of Mines. The difficult separation 
were packed loosely as a column ina tower of metallic and slag phases was accom- 

through which the gas was passed. Sulfur plished by bromination with bromine vapor | 
dioxide in the gas reacted with the man- = —W-HW——_ 
ganese of the nodules to form manganese 7Young, William E. Manganese Occurrences 

sulfate. Even when the gas contained only in the qureka-Animas Forks Area ou own 
a few parts per million, removal of sulfur BuMines Inf. Circ. 8303, 1966, 52 pp. 

dioxide was 98 percent efficient. Approxi- gn gi28".b a of ananese: ‘Retounter fo 
mately 40 percent of the manganese con- the Future, Inc., Washington, D.C., 1966, pp. 

tained in the sulfated nodules was then 9B Licamerley, S. R. (assigned to Kennecott 
recoverable by leaching with dilute sulfuric | Copper Corp.) Use of Deep-Sea Nodules_ for 
acid? Removing Sulfur Compounds From Gases. U.S. 

. wos Pat. 3,330,096, July 11, 1967. 
In extensive use tests, the addition of 10 Belyea, A. R. Manganese Additive Reduces 

methyl cyclopentadienyl manganese tricar- s soos er, v. 110, No. 11, November 1966, 

bony] to fuel oil, in the proper proportions, 11 Steel. V. 160, No. 1, Jan. 2, 1967, p. 27; 

reduced the sulfur trioxide content of Hungaria 03. January 1966. Dp. aes 
powerplant flue gas by 45 percent at a 12 Fuller, Harry C. (assigned to the United 

material cost approximating 0.45 cent per States Of pumetlcs oS Diocese for Decomposing 
million Btu.!9 An added benefit was ap- Manganese Sulfate To Form Manganous Oxide 
preciable reduction of soot deposits. and Sulfur Dioxide. U.S. Pat. 3,301,634, Jan. 

By wet grinding a 4-to-1 mixture of Fuller, H. C., and V. E. Edlund. Decomposi- 

manganese carbonate ore (18 to 27 per- {ion of Mangas soles t of Inv. 6794, 1966, 
cent manganous oxide, 10 to 12 percent 18 pp.
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under reduced pressure and carefully con- range (Minnesota) brown manganiferous 
trolled rates of heating.'® iron ores, ranging in composition from 
_A chlorination procedure was developed 6.0 to 8.1 percent manganese, 36.3 to 46.5 

| in the laboratory as the basis for a pro- percent iron, and 8.1 to 32.6 percent silica, 
posed process for recovery of manganese were investigated in the laboratory by a 
from virtually any manganiferous material. procedure involving a metallizing high 
Recoveries of 90 to nearly 100 percent temperature reduction roast (1,040° or 
were obtained from the more important 1,120°C) and magnetic separation. Man- 
low-grade and offgrade domestic resources, | ganous oxide in the nonmagnetic fraction 
including siliceous and carbonate _ re- was leached with dilute sulfuric acid to 
sources.14 recover as a byproduct more than 40 per- 

In laboratory experiments, molten man- cent of the manganese contained in the 
ganiferous pig iron containing 4 to 5 per- ore. The magnetic fraction yielded an iron 
cent maganese was injected with oxygen product analyzing 68 to 85 percent iron.” 
to reduce the metal to 1 percent or less 
manganese and make a slag containing = =————— 

i 4 recent man . 13 Iverson, H. G., and E. L. Singleton. Reac- 
ap proximately 0 perce lee son tions of Manganese With Silica. BuMines Rept. After quenching with water, the slag was of Inv. 6905, 1967, 16 pp. 
treated with concentrated sulfuric acid, 14 Cochran, A. A., and W. L. Falke. A One- see . Step Operation for Recovery of Manganese as roasted to inhibit gel formation, and the Chloride From Ores and Slags. BuMines Rept. 
soluble manganese and iron sulfates of Inv. 6859, 1967, 22 pp. soluble 8s h 15 Davis, E. G., F. E. Brantley, and E. C. | leached out with water. These were pre- Wright. Recovery of Manganese’ From Slag 
cipitated as hydroxides, converted to oxide, Formed by_ Selective Oxidation of High- 

15 Manganese Pig Iron. BuMines Rept. of Inv. and smelted to standard ferromanganese. 6728, 1966, 16 pp. = 
The work combined the Carosella melt- 16 Wright, Edwin C. Method of Making Ferro- 

manganese Having Over 60 Percent Manganese 
quench-leach_ process (see Manganese From Waste Steel Mill Slags and Low Grade | 
chapter, 1959 Minerals Yearbook) with Natural Ores. U.S. Pat. 2,764,857, May 22, | 

the Wright process.*® 17 Weston, P. L., and M. M. Fine. Reduction With emphasis placed on iron rather Roasting-Acid Solution Techniques in Laboratory 
" Processing of Minnesota Manganiferous Ores. ; 

than manganese recovery, four Cuyuna BuMines Rept. of Inv. 6775, 1966, 22 pp. 
: 

I





| By John G. Parker ' | 

Decreased imports, especially from Italy 32 percent of the mercury for U.S. con- 

and Mexico, and lower consumption char- sumption compared with about 23 percent 
_ acterized the U.S. mercury industry in jy 1966. 

1967. Production from 122 mines was Fore} duct; nly th 

higher than the previous year, principally oreign mercury production, mainly that 
because of increased output from Neveda. Of Spain, was considerably lower despite an 

Secondary production, including Govern- increased price for the metal (average was 
ment releases of surplus mercury, provided $489.36 per flask at New York in 1967).? 

| - Table 1.—Salient mercury statistics 

1963 1964 | 1965 1966 1967 

| United States: . | 
Producing mines_____._._.._._-____--- 48 72 149 130 122 
Production_.._....._........__- flasks... 19,117 14,142 19 ,582 22 ,008 23 , 784 

Value_________________thousands_. $3 , 623 $4,452 $11,176 $9 , 722 $11,639 
Exports. ____......___________-flasks_-_ 187 188 7,543 357 2,627 
Reexports._____._-..__.__....---do___- 40 196 494 A476 475 
Imports: 

For consumption__.._._..._...do__.. 42,872 41,153 16 ,238 31,364 24,348 
General. __________________.do__._ 43 ,126 41,107 17,838 34,757 23,899 

Stocks Dec. 31__.______2_.___.__do___- 12,181 17 , 362 20 ,386 20 ,076 18 ,243 
Consumption________.....__.._.do_..._ 77,963 81,354 73 , 560 71,509 69 ,517 

w Erice: New York, average per flask_._._.. $189.45 $314.79 $570.75 $441.72 $489 .36 
oria: : 

Production__..._._..__._...__. -flasks.. 239,652 254,973 267,713 264 ,959 242 ,042 
Price: London, average per flask__._._...._ $171.42 $282 .25 $607 .85 $447.68 $499 .36 

Legislation and Government Programs. 8,600 flasks for nuclear. war, remained the 

—Through the Office of Mineral Explora- same in 1967. As of September 30, 1967, 

tion (OME) of the Geological Survey, the there were 200,365 flasks in the stockpile. 

Federal Government offered financial aid Total releases of surplus mercury by Gen- 

to qualified applicants searching for mer- eral Services Administration (GSA) during 

cury. The offering of 50 percent of total 1967 were 11,454 flasks, leaving a surplus 

allowable exploration costs at eligible of 22,935 flasks for disposal at yearend. 

domestic mercury deposits, in effect since This material came from stocks previously 

1957, was raised in September to 75 per- transferred by the Atomic Energy Commis- 

cent. sion (AEC) to GSA. In 1965 AEC had of- 

The stockpile objectives for mercury, fered 38,000 flasks to GSA but withdrew 

which had been changed during 1966 to _ the offer in 1966 and instead offered 20,000 

200,000 flasks for conventional war and _ surplus flasks. 

DOMESTIC PRODUCTION 

In response to higher average prices —————_— Commodit ‘alist. Divisi f Mineral 
for mercury in 1967, compared with those Studies. oanty Bpecialist, wivision © ne 
of 1966, primary mercury production in 2 Flasks as used in this chapter refers to a 76- 

4 . pound flask. 
the United States increased 8 _ percent 

| 721
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above that of 1966. In 1967 the ore proc- in 1966. A major producer, the Bretz mine 

essed averaged 4.1 pounds of mercury per in Oregon, closed in September 1966 be- 

ton. Of 122 operations, the 78 in Cali- cause of ore depletion. 

fornia, where output rose slightly, pro- The quantity of secondary mercury, pro- 

duced nearly 70 percent of the Nation’s duced from battery scrap, reclaimed dental 

mercury. Output from 25 operations in amalgams, sludges, and other sources, 

Nevada increased 40 percent and output increased. The secondary figures as shown 

from Oregon was 35 percent greater than include GSA releases. 

Properties producing 1,000 flasks or more: 

State: County Mine 

California.______________------ San Luis Obispo___._-._.----.----- Buena Vista. 

Do____..__..___.______------ Sonoma________.-.--------------- Mt. Jackson. 

Do__________.._......_.-. San Benito_____.._..-.----------- New Idria.. 

Nevada___..___._.___.-_-_--_--. Humboldt______------------------ Cordero. 

Properties producing 500 to 1,000 flasks: : 

State: | | County . Mine 

California_______..-.---------- Llake__-.-_----------------------- Helen. 

Do__________________._._. Napa__._-.__----/--------------- Kmoxville. — 

Do_______._........_.._-- Santa Clara______....------------- New Almaden. 

Idaho_____.______________._..- Washington __-__-.---------------- Idaho-Almaden. 

Nevada____.___-___-.___-------- Esmeralda____-_------------------ B&B. 

Do__...._..__._._........_. Pershing_.__......-__------------ Red Bird. . 

Oregon__.__....-__------------ Lamé________--------------------- Black Butte. 

Properties producing 100 to 500 fiasks: 

State: County Mine 

Alaska..___________.___--_--__-- Amiak_..________.---------------- White Mountain. 

Arizona.____..._.------------- Maricopa___.-------------:------- Pine Mountain. 

Arkansas_.._________---.------ Pike:_-_____--------------:------ Great Southwestern Mining. 

California.___.._.______---_--- Trinity..____.__-..---------------- Altoona. 

Do_________.._.._..__._--. Napa__...._-__------------------ Corona. 

Do______-_-___-_----------- Somoma_.___--------------------- Crystal. 

v Do.____.______---------.-. Marin__-_------------------------ Gambonini. 

Do______.___......_..__.--- Santa Barbara______.------------- Gibraltar. 

Do_.__...__._...__......... Santa Clara__...._._.-.----------- Guadalupe. 

Do_.____._._...._.._....-. Lake________--.------------------ Konocti. 

Do._____._...._.:....._.. San Luis Obispo___-_----------.--- La Libertad. 

Do________-__-_-----------. Kimngs___------------------------- Little King. 

Do_.._.__.__.__..:...._... Fresno__..__.-------------------- Merey. 

Do_________.___...._--_---- Sonoma__..____------------------ Socrates. 

Oregon_________--_-_---------- Lake___..------------------------ Glass Butte. 

Texas.______.___.__........._. Brewster.._....-_---------------- Study Butte. 

Do_.________............-.- Presidio_..._...------------------ Fresno. 

Table 2.—Mercury produced in the United Table 3.—Mercury ore treated and mercury 

| States, by States produced in the United States ! 

Pro- Value ! Mercury produced 

Year and State ducing Flasks (thou- Ore Poun ds. 

mines sands) Year treated Flasks per ton 

—_—_—  .0eEO™—O avo (short of ore 

1966: tons) 
“Arizona___.----------- 7) 868. $160. 
California____..-.----- 71 16,070 7,100 19638_____-_-- 113 ,539 19,101 12.8 

Idaho___-___---------- 2 1,134 501 1964._.__..__. * 149,907 14,115 7.2 

Nevada____...-.------- 29 3,355 1,482 1965_____._-. '*38389,124 r 19,353 4.3 

Oregon__.-_---------- 8 700 309 1966_____._.. 1 321,080 r 21,993 5.2 

Alaska, Arkansas, Texas. 13 386 170 1967_____---- 439 , 753 23 , 767 4.1 

Total. ----..--------- 180 22,008 _ 9,722 i Excludes mercury produced from placer opera- 
1967: a tions and from cleanup at furnaces and other plants. 

California. ------------ 78 16, 385 8,018 Table 4.—Production of secondary mercury 

Nevada...-----------. 25 4,703 2,301 in the United States 
regon_______._.._--. 6 943 461 . 1 

Alaska, Arizona, Year: Flasks 

Arkansas, Texas._. 11 855 420 1963........._.................. 10,520 

Total... 122 28,784 11,689 ggg TLTTTTTTTTIITIIITI 48'870 
—— $$ eee 1966________._____-___---------- 16,400 

1 Value calculated at average New York price. 1967____________________-------- 22,150 

1 Includes GSA releases.



| | MERCURY (23 

CONSUMPTION AND USES 

Consumption of mercury by industry in chlorine was produced in 1967 compared 

1967 was nearly 3 percent less than that in with 6.9 million in 1966. In 1967 26 of 74 

1966. The increased use of mercury at domestic chlorine plants used mercury cells 

existing chlorine plants, for agricultural and about 25 percent of chlorine produc- 

purposes, and for catalysis in making tion ccme from mercury-cell plants. Four 

plastics did not compensate for declines plants, one each in Kentucky, Maine, 

in mercury usage in pharmaceuticals, in Texas, and Wisconsin, were built during 

paints, and that destined for new or ex- 1966 and 1967. At the new Texas plant 

panded chlorine and caustic soda facilities. facilities already were being expanded 60 

The three leading uses, consuming 59 per- __to 70 percent by mid-1968, and three other 

cent, were in the electrolytic preparation of companies, with plants in Louisiana, New 

chlorine and caustic soda, in electrical Jersey, and Tennessee, were building or 

apparatus, and in “other uses.” Much of planning expansions. By 1970 it was es- 

the “other uses” category includes mercury timated that the chlorine production 

used for expansion and installation of capacity would be about 9.8 million tons 

chlorine and caustic soda plants. per year with about 9.1 million tons pro- 

In the manufacture of chlorine and duced. 

caustic soda, an advantage of _using mer- Most of the mercury consumed in elec- 

cury cells is that they yield a higher purity trical apparatus applications was used in 
product. For each ton of chlorine, only 0.4 . . 

. mercury battery cells which provide a 
pound of mercury is consumed. Conse- relatively 1 tity of a 1 

quently up to a certain undetermined price ively large quantity Of Power mm stiia 

for mercury, cells using the metal are more volume. They were said to deliver three to 

economical, thereby giving the producers ‘1X Umes the energy of zinc-carbon batter- 

a price advantage over ‘those using dia- ies of comparable size but cost about four 

phragm cells. About 7.6 million tons of times as much. 

Table 5.—Mercury consumed in the United States by uses 

| (Flasks) 

| Use 1963 1964 1965 1966 1967 
a 

Agriculture (includes fungicides and bactericides for 
industrial purposes) _____.--- .----------------- 2,538 3,144 3,116 2,374 3,732 

Amalgamation. ___----.------------------------ 306 r 308 r 268 r 248 219 

Catalysts__..___.___--------------------------- 612 656 924 1,932 2,489 

Dental preparations !________------------------- _2,346 2,612 1,619 r1,334 1,359 

Electrical appasatus !_______.------------------- 1,115 10,690 13,9381 ©'13,339 13,323 

Electrolytic preparation of chlorine and causticsoda_ 7, 999 9,572 8,753 11,541 14,306 

General laboratory use: 
Commercial___________---------------------- 1,241 1,583 r1,119 r 1,563 1,133 

Government__.._...__.-_------------------ 8,821 ' 15,746 woo ee _ounee ~ eee ee 

Industrial and control instruments !__.___...------ 4,948 4,972 4,628 r 4,097 3,365 

aint: 
Antifouling._._.....----------------------- 252 547 255 140 152 

Mildew proofing._...-..-------------------- 6,403 4,898 7,534 7, 762 6,151 

Paper and pulp manufacture___--.--------------- 2,881 2,148 619 612 446 

Pharmaceuticals_____.___.__--------------:----- 4,081 5,047 3,261 3,668 1,945 

Redistilled !1__-_________.__-------------------- (9,227 111,697 112,131 ° 7,267 7,334 

Other 2__________._--_.-_-----.----------------- 20,248 1,734 15,402 15,632 12,563 

Total._.___.___-_--___------------------- 77,968  * 81,354 73,560 * 71,509 69,517 

ae 

r Revised. . 

1 A breakdown of the “redistilled” classification showed averages of 43 percent for instruments, 14 percent 

for dental preparations, 23 percent for electrical apparatus, and 20 percent for all other uses in 1963—66, com- 

pared with 49 percent for instruments, 14 percent for dental preparations, 22 percent for electiical apparatus, 

11 percent for general laboratory and 4 percent for all other uses. 
2 Includes mercury used for installation and expansion of chlorine caustic soda plants and vermilion.
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Figure 1.—Trends in production, consumption, and price of mercury. 

. Table 6.—Stocks of mercury, December 31 

(Flasks) 

Year Producer Consumer Total 
and dealer 

1968_____..._. 1,581 10 , 600 12,181 
1964_________ 708 r 16,654 T 17,362 
1965_______.. 1,482 18,954 tr 20,386 
1966____.___._ 1,976 18,100 20,076 
1967_________ 723 17,520 18 ,243 

® Revised.
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Table 7.—Average monthly prices of mercury at New York and London 

(Per flask) 

1966 1967 
Month $$ 

New York! London? NewYork! London ? 

January __._______-_.._-_--_---------------------------- $509.29 $545 .36 485.76 488 . 43 
February ___...-.-.----_----------------------------- 457.68 496.74 503.70 488 .97 
Marech___________---_-_____ eee +e -------- = 4411.52 448 .63 506.14 511.72 
April_______-__----_.-_---_-_----___- eee ----- = 897.15 406.79 488 .50 503.85 
May____._.________--_-_----- eee ie -------- 368.38 356 .02 452.05 481.07 
June____________----_----.-------------------------- 334.09 318.04 480.23 513.02 
July____ eee ------ «=: 88. 50 359 .06 A475 .35 476.63 
August____.__.___.-___--___------ ee ------------- = 427.88 414.83 483 .35 476.29 
September. _______....._-.--------------------------- 468.10 458.84 497.55 501.07 
October____________-.-_------_--_-------------------- 582.62 499 .00 488 .18 490.54 
November. ____________--_-_------------------------- 586.05 544.26 498.81 508.41 
December_______________-__----.-------------------- 484.52 527.33 512.65 529.39 

Average_.____._---____-_--_---------.--------.. 441.72 447.68 489 .36 499 .36 

1 Wngineering and Mining Journal, New York. 
2 Mining Journal (London) prices in terms of pounds sterling were converted to U.S. dollars by using average 

rates of exchange recorded by Federal Reserve Board. 

FOREIGN TRADE 

Exports, considerably above those of | United States decreased significantly from 
1966, were still only about one-third those those of 1966 but were still about 50 per- 
of 1965. Although shipments were made to cent greater than those. of 1965. Compared 
41 countries, the principal recipients were with the previous year, mercury imports 
India and Japan with 87 percent of the from Spain in 1967 showed the only con- 
total. Sales to India were under an Agency siderable increase while those from Italy 
for International Development program. and Mexico dropped sharply. In 1967 U.S. 

Imports of mercury metal into the imports for consumption from Spain were | 

27 percent of Spanish production compared 
Table 8.—U.S. exports and wine 9 percent in 1966 and 15 percent in 

reexports of mercury . . 
As a result of concessions granted by 

| E the United States at the sixth round of 
xports | Reexports or 

CL C~*=“‘étrrade::«=s negotiations under the General 
Year Value Value i | i Flasks (thou Flasks (thom Agreement on Tariffs and Trade (GATT) 

sands) sands) —the Kennedy negotiations completed at 

i :—~—éis midyear: ate om imported mercury 
1965_____.___ 7,548 $5,031 494 $316 was reduced to 22 cents per pound or 
1966________ 357 197 476 280 - i 19672222777. «2,687 1.281 47e 28) 516.72 per 76-pound flask, effective January 

, .
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Table 9.—U.S. imports for consumption ! of mercury, by countries 

1965 1966 1967 
Country CSS 

Flasks Value Flasks Value Flasks Value 
(thou- (thou- (thou- 
sands) sands) sands) 

Bolivia__..-..__._.--.....-----_-----_- 50 $18 -een-- woaeee 40 $18 
Canada____________-__-____--_---____- 32 13 349 $74 391 97 
France______._.--.-.--------~--------) - eee aa--e ------ aaanee 250 80 
Germany, West__...____._---------._- 150 80 ~ooeee ~aeeue ~ enue ween ee 
Italy_.._------__ eee.) = 1,208 334 13 ,942 5,554 4,091 1,831 
Japan____.--- eee Lee -o--- 50 26 _a---- eeu ee 
Mexico___.._--_.-__--__..____._...... 1,290 544 6,030 2,212 1,234 533 
Netherlands___....-.--___ 2 eee Le -a--- ~oan-e -a---- 200 84 
Peru___...._____--- eee 1,368 318 451 - 149 1,037 427 
Philippines. __...-_._____.-.---__-_-_. 0 --.--- _oaue 1,150 519 550 238 
Spain___..___.____. - ------------------ 10,995 §,811 6,115 2,524 13 , 470 5,837 
Turkey__________.___...-------------- 46 21 -~----- -aa--- ------ ~----- 
United Kingdom___.____...._--.-----_- 3 1 (2) (?) ~oueee enon ee . 
Yugoslavia__________--__-.__--.---.-. 1,101 AT4 3,277 1,264 3,085 1,590 

Total____._-_.____________....-. 16,238 7,614 31,364 12 ,322 24,348 10,735 

h 1 Data include mercury imported for immediate consumption plus material withdrawn from bonded ware- 
ouses. 

2 Less than 14 unit. . 

Table 10.—U.S. imports ! of mercury, by countries 

(Flasks) 

Country - 1965 1966 1967 

Bolivia________-_..___._____---_.___-----_ eee 50 ~oe ane ee 40 
Canada__..-_.-__-.-..-..--------.------- +--+ ee 32 F349 391 | 
France_._........----------------------------- eee eee nee nee 250 
Germany, West__.__-___-.-...-----..-----~------------- 150 -cea---- ---en--e 
Italy_____._.-.- 2 eee 1,297 14,485 5,117 
Japan____-2 2 eee eee eee 50 -------- 
Mexico__..-__-__-_____- eee eee 1,825 7,049 _ 1,260 
Netherlands____.___..._-___.-__----_------------------ ) -------- ~on--eee 200 
Peru_____._--____ eee eee eee 1,899 741 1,037 
Philippines. ________.-..---_--------------------------- +--+ - 1,150 550 
Spain____.________-_--_------------ eee 10,996 7,656 11,969 
Turkey __._______-__-__._-______-___-___- +e ee-e- 135 ween eee ~oee eee 
United Kingdom________________________.--_---____---- 3 © (Y) woe eae ee 
Yugoslavia____.__-__-_2 eee 1,451 3,277 3,085 

Total___________-_ eee eee 17,838 t 34,757 23,899 

r Revised. . 
1 Data are “‘general’’ imports; that is, they include mercury imported for immediate consumption plus 

material entering the country under bond. 
2 Less than }4 unit. . 

WORLD REVIEW 

Canada.—Canada has had no significant expected to be over 20,000 flasks per year, 

mercury production in recent years, but or somewhat greater than current US. 
Consolidated Mining & Smelting Co. of production. 
Canada Ltd. (COMINCO) expected to Near Gold Bridge, British Columbia, in 
reactivate its Pinchi Lake, British Colum- the Lillooet area, Silverquick Development 
bia, mercury property by January 1969. Co. (B.C.) Ltd. drove a tunnel beneath a 
The mine, near Fort St. James, operated surface-exposed ore body, performed dia- 
during the war years from June 1940 until mond drilling, and planned to construct a 
July 1944 and produced almost 53,000 _ beneficiation plant and retort. 
flasks of mercury. New installations will Two mercury-cell chlorine plants, one at 
include an 800-ton-p v-day concentrator Fort William, Ontario, and the other at 
and a mercury-recovery plant; capacity was _Lebel-sur-Quevillon, Quebec, went on-
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_ Table 11.—World production of mercury, by countries | 

(Flasks) 

Country 1963 1964 1965 1966 1967 P 

Bolivia (exports)____-_-------------------- 105 —s2 8D 52 4 100 
Canada_.__--__--__-.---------------------) ------- 73 20 oe ne ~------ 
Chile__________- 2-2 613 267 428 ' 96 184 
China, mainland ¢_____._._...._..._.-.---.. 26,000 26,000 26 ,000 26 ,000 20,000 
Colombia____._...----.---..-------------- 3 3 46 r 84 e 100 
Czechoslovakia ¢__.___---_---------------- 725 775 F 825 * 875 900 
Italy____._----..------------------_.----. 54,448 — 57,001 57 , 320 53 ,549 48 ,066 
Japan._______--- eee 4,668 . 4,812 4,536 4,846 4,612 
Mexico. _____--_--.-..-.---___--.--------. *'17,202 12,561 19,203 ¥ 22,074 23 , 874 
Peru______ ~~ eee 3,092 3,275 3,117 ™ 3,166 2,980 
Philippines_._....-..-___...-------------. 2,651 2,496 2,384 2,443 2,612 
Rumania___________.__------------------- 194 194 191 r 190 190 
Spain__._____---------------------------- 56,964 78 ,322 74,661 r 70,054 e 50,000 
Tunisia____.__--__----------------------- = ----- t 87 174 254 e 250) 
Turkey_______...-_--.____---_-----------. 8,042 2,615 2,755 8,420 ©¢3,500 
United States._____________--_------.-----. 19,117 14,142 19 , 582 22,008 23 , 784 
U.S.S.R.e_._._-._------------------------. ~~ 85,000 35,000 40,000 40,000 45,000 
Yugoslavia__________-.-------.._-_______. 15,838 17,318 16,419 15,896 15,890 

Total 3___._..______--_-------:---------. 239,652 254,973 267 , 713 264,959 242 , 042 
ee 

e Estimate. P Preliminary. © Revised. NA Not available. 
1 Compiled mostly from data available April 1968. . 
2 Purchases by Banco Minero. 
3 Total of listed figures only; no undisclosed data included. 

stream. Another plant of this type was Table 12.—Italy: Exports of | 
, being constructed at Saskatoon, Saskatche- mercury by countries | 

| 
_wan. (Flasks) | 

Italy—In the Monte Amiata area, 9 9————————————_ 
which accounts for two-thirds of the Destination 1966 1967 
Italian output of mercury, extensive ex-©©_—————————_________ 
ploration programs for new deposits of Australia__._____._.-_._._- 206 wana 

cinnabar (mercury sulfide) were underway. Groehoslovaidassa222222. «200 a 
During 1966, additional reserves had been France- ee ---e----------- 1,769 1,300 

. . . _ ermany: ; discovered in the Abbadia area and prom- East..________.___..-. 2,425 2 501 
ising deposits in a mining area near Tolfa _West...--------------- 5,581 3,701 

in Rome province. Societa Mercurifera India crrrrcrrr ote 3,124 
Italiana of Grosseto, a subsidiary of Monte- Japan____-.-.------------. 4,778 5, 834 | 

catini-Edison, planned to acquire Societa Pond nT 3888 TT | 
Mineraria Rimbotti S.p.A., a mercury min- Rumania_________________- 499 
ing and distilling company near Monte Sweden. .------------------ 3600 aoe S. & pany United Kingdom.__.__.._.-. 9,886 8,789 
Amiata. United States__________.__. 16,561 8,789 

M Other countries.__._....__.. * 688 2,889 

exico.—Mexican mercury production oro 
° T pone eee eee eee ' 6 , 927 
in 1967 was reported as 23,874 flasks, about otal 45,427 = 36,92 
8 percent more than the revised figure of : Revised 
22,074 flasks produced in 1966. Earlier dis- — 
crepancies between excesses of exports over G t of Mex; | d th t 
production, reported in 1963-65, were be- ove dentife h sacle daz i t " exporters 
lieved due to legitimate exporters shipping to 1 tL y 1 © d meividual se ve were 
out mercury bought from gambusinos Tie ecte ath cad to & sot Hon © vin tae 
(prospectors) who did not report output s ‘od ve d ‘ reporting of more retaire 
from their small deposits, thereby avoiding P?OC@UCtON data. 
high production taxes and Governmental Philippines.—Philippine mercury pro- 
regulations. . duction was expected to be increased to 

The Government planned to reduce 3,300 flasks annually with the installation 
production and export taxes, which totaled of a fourth furnace at Palawan Quicksilver 
over $75 per flask in 1967, by 50 percent. Mines, Inc. Reserves here were calculated 
This factor, instituted in the 1968 Federal at over 900,000 tons of ore averaging 2.61 
budget, and an agreement between the pounds of mercury per ton or about 31,000 | 

|
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flasks, enough for over 9 years’ production cury ores which are generally about 1 per- , enough for years’ p ry g y p 
at current capacity. Beneficiation methods, cent, Almaden ore usually runs about 5 
for large additional resources of lower percent mercury. The mine was believed | 
grade ore, were evaluated. to have reserves for 100 years. Explora- 

Spai : Product; d d nif tion was conducted on three mineralized 

pain.— Froduction dropped signitli- == veins to below 450 meters depth.’ It was 
cantly at the Almaden mine, the largest . . 

. . believed that cinnabar was emplaced be- 
mercury deposit and producer in the f th t . £ th losi 
world. A comprehensive article described ore me quariz grains ob me enclosing 
the geology, petrology, morphology of the @uartzite were silicified. This supposedly 

mineralized body, the plant, types of ex- suggests a genetic relationship between 
tractive equipment, and number of person- mercury mineralization and the Gothlandic 
nel employed. Compared with other mer- volcanism of upper Silurian time.* a 

Table 13.—Spain and Yugoslavia: Exports of mercury, by countries ! - 

(Flasks) Oo —_ 

Exporting countries . 

Destination . Spain | Yugoslavia 

. 1965 1966 1965 1966 

Australia__2.________--____------_----_-- 369 1,092 ooo eee _oeoee ee 
Austria__..-..22---- ee 1,078 _ 145 211 53 
Belgium-Luxembourg_____________--_----- 1,895 529 160 pee eee ee 
Canada_______________________-_--_____- 3.208 1,551 145 _ ee. 
Czechoslovakia.._..........-.-- ~~ Leo -- 300 2,927 290 ae 
France.__....--....- 2 eee 6,854 2,328 wae euee we ene eee a 
Germany: 

East_.........---------------------- 1,401 -1,201 -a------ -------- 
West____._--_-_--------- ee 3,603 11,822 290 2,375 

Hungary ____-__-_ eee 200 1,339 ~o enue ~oee etek 
India_____..__..--.--.------------------ 3,046 233 wa oeeuee 348 
Italy_.___.-.----- eee eee eee Lee wane nee 211 ~o-----e 
Japan____...- 2 eee 12 ,295 5,153 ween eee ~oae eee 
Netherlands___.......___.-....---.------ 4,766 2,527 71 72 
Poland___........--.-------------------- 280 1,426 1,160 ~------- 
Portugal. _..__-__.._-_--__ eee 239 737 ponte eee ~eoneeee 
South Africa, Republic of._____...._-._____- 50 2,806 po ae eee wae ennee 
Sweden__.........--.--------------.----- 71 1,431 | 350 142 
Switzerland____.____.____.___-----__--__- 248 565 2,161 ~ue eee ee 
United Kingdom____.____.__--_-_-------- 9,849 6,675 300 2,301 
United States_.___.______--_-....-_.------ 14,372 7,856 5,251 6,115 
U.S.S.R__._-------- eee eee ee eee ee won ee-ee 3,191 2,900 
Other countries_._._._______...----_.---- 27 286 12 10 

Total__.--..---- 2-2 -- 64,781 52,629 13 , 803 14,316 

r Revised. 
1 This table incorporates some revisions. 

Turkey.—In Sizma near Konya, a_ before the ore grade dwindles below an 
rotating kiln, of 175-ton-per-day ore economic level. After that time, other 
capacity, was being installed to treat ores deposits in areas such as Ripanj, Topla, 
averaging 0.5 percent mercury (about 10 Cer, Cevljanovic, Mali Zvornik, and 
pounds per ton). When completed this Bosanski Novi would be available for min- 
will add 750 flasks to the annual produc- ing and processing. 
tion capacity. oe 

3 Zucchetti, Stefano. Osservazioni sul giaci- 
Yugoslavia.—The Suplja Stena area, near mento. mercurifero di Almadén in Spagna (Ob- 

Bel d h . f servations on the Almaden Mercury Deposit, 
eigrade, was the site of a ; new mercury Spain). L’Industria Mineraria, Ser. II, v. 17, No. 

development. The ore is derived from the 12, December 1966, pp. 529-537 (in Italian). 
] 1 Avala d . O ‘od of 4 4 Saupe, Francis. Note préliminaire concern- 
oca vala deposits. Over a period o ant la genése du gisement de mercure d’Almadén 
years, production was expected to average (Preliminary Note Concerning the Genesis of the 
150 ly 4.000 flask 1] Almaden Mercury Deposit). Mineralium Deposita 

tons (nearly 4, asks) annually, (Berlin), v. 2, No. 1, June 1967, pp. 26-33.
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TECHNOLOGY | 

Efforts to discover new mercury deposits including mercury inventory ratings and 
in difficult terrain are being facilitated sub- _ cell voltages, of 14 mercury cells used by 
stantially by improved methods of geo- the industry were described. Cells have 
chemical prospecting. In one technique been developed up to 330,000 amperes 
using a mercury vapor detector, a small capacity. This was believed to be the maxi- 
sample of crushed rock is heated to about mum size of cell which would receive 
500 ° C, thereby driving off mercury vapor commercial acceptance in any new plants 
and other volatile materials. Any contam- of present-day size.® | 
inants pass through a thermoamalgamator Two new cells were designed to ensure 
but the mercury vapor amalgamates with the more rapid flow of mercury in process- 
silver. It is subsequently released from the ing and the lowering of mercury require- 

amalgam into an absorption chamber ments. One makes mercury flow evenly and 
where it is'measured quantitatively. In a thinly by centrifugal force from the center 
l-minute analytical period, the device can of a horizontal rotating cathode disk to- 
detect as low as one part per billion ward the circumference.® In the second 
mercury in a l-gram sample.5 In another cell, the design of the cell body is such 
instance, a mercury-vapor meter was used that the mercury can electrolyze on both 
‘to investigate primary and secondary dis- directions of flow. In addition, a steeply 
persion from cinnabar and stibnite deposits inclined bottom plate accelerates the mer- 

in Turkey. Using geochemical methods,  cury flow rate.” 
researchers stated that mercury mineraliza- | 
tion could be expected in the vicinity of 5 Vaughn. W. W. A Simple M y 

. , .. . augnan, e ° imple ercury apor 

certain plants, the ashes of which contain Detector for Geochemical Prospecting. Geol. Sur- 
more than 10 parts per million mercury.” vey Cite. 540, 1967, s PP. pradsh ans 

. . oksoy, M., P. M. D. Bradshaw, an . Ss. 
The mercury consumption pattern in the = Tooms. Determination of Mercury in Geological 

chlorine and caustic soda industry could be Samples. Trans. Inst. Min. and Met. peyondon) , 
. ‘ . ‘ v. 76, No. , sec. B, May » pp - . 

affected by technological innovations in 7 Warren, Harry V., Robert E. Delavault, and 
equipment. Improvements in mercury-cell John Barakso Some Observations on the Geo- 

a : chemistry o ercury as Applied to Prospecting. 
construction have led to high cell per- eon. Geol., v. 61, No. 6, September—October 
formance. In cases where rayon-grade 1986. pp. 1010-1028. 1 A. The Desi PL 

: : : : ommers, owar . e Design o arge 
NaOH 1S produced along with chlorine in Mercury Cells. Electrochem. Technol., v. 5, Nos. 
electrolytic chlor-caustic plants, capital oo ylarch Apri 1967, PP. 108-124. iM 

7 urozumi, asahiko. ew Type o er- 
costs for mercury-cell plants were said not cury Chlorine Cell (Asahi Horizontal Rotating 
to differ much from plants using dia- Cathode Cell). Electrochem. Technol., v. 5, Nos. | 

. d-6, May—June » Dp. 238. | 
phragms. In the last 2 years mercury in- 10 Shibata, Hiroshi, and Yasuo Yamazaki. The 
ventory for cells of specified capacity has F low of Mereury | in the Kureha HD-Type Cell. 
dropped nearly 40. percent. Characteristics, 1967 oo. 939-241. 5, Nos. 5-6, May-June,
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By Benjamin Petkof * | 

The sale or use of domestically produced almost 5 percent over that of the previous 

sheet mica has remained greatly below the © year. Almost all classes of mica imports 

output recorded in the years prior to 1966. showed significant decreases in quantity. 

No great significance can be attached to Total exports of all classes of mica in- 

the increased production recorded in 1967. creased. | | 

Scrap and flake mica production increased : 

Table 1.—Salient mica statistics | 

1963 1964 1965 1966 1967 

United States: 
Sold or used by producers: — 7 

Sheet mica_._..-._.thousand pounds.. =—«-_-:103_—C—=. 243. 716. 4 20 | 

Value___._...-.------thousands-- $13 $58 $185 $1 Ww | 

Serap and flake mica . 
| 

a thousand short tons-_- 109 115 120 113 119 

Value_________._._.._-thousands_. $2,776 $3 , 353 $3 , 468 $3 , 732 $2 , 876 

~ Ground mica___thousand short tons-_.- 117 116 127 103 97 

Value___.__.___._...__-thousands_. $6,805 $6 , 902 $7,615 | $6,247 $5 , 756 

Consumption, block and film 
thousand pounds- - 2,293 2,618 2,659 2,813 1,972 

Value__________-.____._---thousands.. $2,782 | $38,002 $3 ,188 $3 , 642 $2 , T57 

Consumption, splittings 
. thousand pounds. - 6,687 7,608 8,260 7,100 6,188 

Value____.____-._...._---thousands.. | $2,588 $3,149 $3 , 701 $3 ,221 $2 , 759 

Exports._._...._.--thousand short tons_- 4 5 . 4 6 7 

Imports for consumption _ .-_--_----do___-- 13 8 9 4 8 

World: Production.____._---thousand pounds.. 315,907 322 ,995 345, 759 319 ,943 NA 

we 

NA Not Available. W Withheld to avoid disclosing individual company confidential data. 

: | DOMESTIC PRODUCTION 

Sheet Mica.—Only a small quantity of Ground Mica.—Sales of ground mica 

uncut mica larger than punch and circle fell. below 100,000 short tons for the first 

was produced during 1967. North Carolina time since 1961. A decline of 6 percent in 

and New Hampshire were the only pro- quantity and 8 percent in value was ob- 

ducing States. . served. Dry ground mica accounted for 85 

Scrap and Flake Mica.—The output of percent of total production. Reports were 
scrap and flake mica increased in quantity . . . 

. . received from 20 grinders operating 17 dry 
but declined 23 percent in value. North d th nd lants in 11 Stat 

Carolina was the major producing State 2"@ tree wet grinding Plants in es. 
supplying 59 percent of domestic produc- 

Hon. Nine States produced the remaining 1 Commodity specialist, Division of Mineral 
mica. Studies. . 

731
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Table 2.—Mica sold or used by producers in the United States 

Sheet mica 

’ Uncut punch and Uncut mica 
Year and State circle mica larger than Total sheet mica Scrap and flake mica 1 

. punch and circle 

Pounds Value Pounds Value Pounds Value Short tons Value 
I Sr se Pf erpr—vrer hacer” 

1963_._-..-_.._-----_.-. 97,828 $9,206 5,183 $8,698 102,961 $12,904 109,323 $2,776,381 
1964____._.___.__.-_._. 220,586 37,693 22,076 20,788 242,662 58,481 114,729 3,352,572 
1965_._...-_..-.------- 670,506 189,844 45,580 45,142 716,086 184,986 120,255 3,467,701 
1966___-.__.......___.. 4,500 905 ..---2-  ___LLe 4,500. . 905 113,133 3,782,242 

1967: | 
Georgia__._.-------  -ee-ee eee eee eee eee eee eee weee--- «17,158 290, 738 
New Hampshire.-... __.... ____.-. 16,000 W = 16,000 0 
North Carolina_.-... ._.... -.-..-. 4,500 Ww 4,500 W 69,639 = 1,750,939 
Other___------------ eee eee eee LeeLee eee ene 231,706 834,472 

Total___---------. Ltt LL_____ =. 220 , 500 WwW 20,500 W = 118,503 2,876,149 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes finely divided mica recovered from mica and sericite schist, and mica that is a by product of feldspar 

and kaolin beneficiation. 
? Alabama, Arizona, California, Colorado, Connecticut, New Mexico, Pennsylvania, South Carolina, and 

South Dakota. 

Table 3.—Ground mica sold by producers in the United States by methods of grinding 1 
ee 

_Dry-ground . Wet-ground Total 

Year . Short Value Short Value Short Value 
tons (thou- tons (thou- _ tons (thou- 

sands) sands) | sands) 

1963___.-.-.----_------_--.._.-_.. 101,948 $4,596 15,308 $2 ,209 117,251 $6,805 
1964____-_-.--_ eee. 99, 245 4,397 16 , 725 2,505 115,970 - 6,902 
1965__-__-_-------_------.__._-__.__-. 110,600 5,316 15,997 2,299 126 ,597 7,615 
1966________----_---- 2 elle) = 87,361 4,110 16,089 2,137 108 , 450 6,247 
1967______-.--_---------.-__-_-.-. 82,849 3 , 842 14,204 1,915 97,053 5, 756 

1 Domestic and some imported scrap. 

CONSUMPTION AND USES 

Sheet Mica.—The consumption of sheet The consumption of phlogopite block in- 
mica consisting of block, film, and split- creased 48 percent. 
tings, reached 8.2 million pounds, a de- Total consumption of mica splittings de- 
crease of 17 percent from 1966 consump- creased 13 percent from that of 1966. India 
tion. and the Malagasy Republic supplied the 

About 1.9 million pounds of muscovite bulk of the splittings. Splittings were fab- 
block and film was consumed by industry ricated by 12 companies in nine States. Six 
for end uses. About 71 percent was con- plants, two in New York, two in Pennsyl- 
sumed by electronic and electrical uses; the vania, and one each in New Hampshire 
manufacture of vacuum tubes alone re- and Massachusetts, consumed 4.7 million 
quiring 56 percent of the total consump- pounds of splittings, or about 80 percent 
tion of mica block and film. Of the mate- of the total. 
rial consumed 3 percent was classified as 
Good Stained or better, 45 percent Stained, Built-Up Mica.—Fabricators prepar ed 
and 52 percent lower than Stained. Musco- this variety of manufactured mica il 
vite block and film was used during the various forms primarily for use as an elec- 

year by 16 companies in nine States. New trical insulating material. Tape was the 

Jersey had 4 consuming plants during the form in greatest demand (33 percent) 
year; North Carolina 3; New York 3; Mas- followed closely by segment plate (27 per- 
sachusetts 1 and Pennsylvania 1. These cent) and molding plate (19 percent). 
States consumed 76 percent of the do- Consumption of built-up mica decreased | 
mestically fabricated block and film mica. _ slightly from the quantity used in 1966.
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Reconstituted Mica.—General Electric delaminated mica scrap by papermaking 
Co. at Schenectady, N.Y., and Samica Corp. _ techniques. This sheet material continued 
(subsidiary of Minnesota Mining & Manu- to displace built-up mica in various appli- 
facturing Co.) at Rutland, Vt., continued cations. 
to fabricate this material from specially | 

Table 4.—Fabrication of muscovite ruby and nonruby block and film mica and phlogopite 
block mica, by qualities and end-product uses in the United States in 1967 | 

(Pounds) 
See 

Electronic uses Nonelectronic uses 

Variety, form, and Gage 
quality Capaci- glass Grand 

tors Tubes Other Total and Other Total _—_ total 
la- 

phragms 
eee 

Muscovite: 
Block: . 

Good Stained or . 
better_..._____ 940 10,344 2,155 13,4389 5,641 46 5,687 19,126 

Stained__......__ 47,783 774,072 6,822 828,677 2,119 5,584 7,708 836,380 
Lower than 

Stained 1______ 154,236 264,328 31,266 449,880 19,874 509,156 529,030 978,860 

Total..._._._. 202,959 1,048,744 40,243 1,291,946 27,634 514 ,186 542,420 1,834,366 
8888090909030 

Film: 
First quality..... 6,788 ________ _____. 6,788 ------ ~----e LLL ee 6,788 
Second quality... 37,458 ____.__. _____. 37,4538 J... LLeeeee LL LLL 37 , 453 
Other quality_._-. 3,050 -___.-.. ___-_. . 8,050 ____.. ___._.. _______ 3,050 

Total__....... 47,291 _______. _____. 47,291) _-_-ee Le Lee 47,291 
cr nn 

Block and film: . 
Good Stained or 

better 2_..._.._ 45,181 10,3844 2,155 57,680 5,641 46 5,687 63 ,367 
Stained 3________ 50,883 774,072 6,822 831,727 2,119 5, 584 7,703 839,430 
Lower than 

Stained_._.___. 154,286 264,328 31,266 449,830 19,874 509,156 529,030 978,860 

Total _ -------- 250,250 1,048,744 40,248 1,339,287 27,634 514,786 542 420 1,881,657 
Phlogopite: Block (all 

qualities)_...-----222-2 Lee Ltt -_-_ = 4, 400 4,400 ______ 85,759 85,759 90,159 
esses 

1 Includes punch mica. 
2 Includes first- and second-quality film. 
3 Includes other-quality film.
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Table 5.—Fabrication of muscovite ruby and nonruby block and film mica in 
oo the United States in 1967 by qualities and grades _ 

(Pounds) . 
eee 

Grade 

Form, variety, and quality No. 4 
i and ‘-No.5 No. 544 No.6 Other 1 Total 

; larger 
nnn 

Block: 
Ruby: - 

Good Stained or better__.._._...... 3,778 1,491. — 575 3,463 _______ 9,302 
Stained___-__.______--_____.-_.._. 18,214 42,511 103,931 594,685 47,711 ‘807 ,052 
Lower than Stained__-.___.__...-.. 92,856 125,192 51,627 356,874 336,561 963,110 

Total_______-_-----_- eee 114,843 169,194 156,133 955,022 884,272 1,779,464 

Nonruby: 7 
Good Stained or better___..._._.._. 2,563 180 4,181 2,900 _._____ 9,824 
Stained. ___-_________--___-_ Le 506 1,638 4,410 22,774 _______ 29 ,328 
Lower than Stained_______________. 8,600 650 900 4,000 1,600 15,750 

Total___--.-_-__.____..._..__.._. 11,669 2,468 9,491 29,674 1,600 54,902 

Film: | . —_ i 
Ruby: . 

First quality_._.._.._.._.._._____... 1,188 650 850 1,400 _______ 4,088 
Second guality_._._._...__...-.._. 17,481 10,082 5,190 3,100 ______- 35,803 
Other quality.__.-_-.-----e eee eee Lee. 3,050 3,050 

Total____-___-.---_---_______-_. 18,619 10,732 6,040 4,500 3,050 42,941 

Nonruby: . 7 
’ Kirst quality-______-_- 22 LLL 1,500 1,200 ___._-_L 2,700 

. Second quality________._________-__  __L__e Lee 1,650 ___-__-_- _______ 1,650 
Other quality___________.-__--eee ee Lee eee eee eee ee. 

Total_____-_-22 eee LLL LLL 3,150 1,200 ______ 4,350 

ran 

1 Figures for block mica include all smaller than No. 6 grade and “punch” mica. : 

Table 6.—Consumption and stocks of mica splittings in the United States, by sources 

(Thousand pounds and thousand dollars) 
meee 

Indian Malagasy Total 

Quantity Value Quantity Value Quantity Value 
eee 

Consumption: 
1963.__________..__________ 6,406 $2,413 281 $175 6,687 $2 ,588 
1964___________.-_-_____--__ = 7, 261 2,949 347 200 7,608 3,149 
1965_____-___-_-___--________ 7,948 3,513 312 188 8,260 3,701 
1966_______.______________. 6,749 3,005 351 216 7,100 3,221 
1967_____-..-___-_--__- 22. = 55, 857 2,566 331 193 6,188 2,759 

Stocks Dec. 31: 
1968____________________._. 2,908 NA 172 NA 3,080 NA 
1964_.____-__ 2 eee. 83, 528 NA 245 NA 3,768 NA 
1965__._.___-___--.._,__-._. 3,912 NA 210 NA 4,122 NA 
1966___.________..______._. 8,669 NA 206 NA 3,875 NA 
1967___.____---- 2 -_____._. 2,787 NA 159 NA 2,896 NA 

N A Not available.
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Table 7,—Built-up mica ' sold or used in Table 8.—Ground mica sold: by producers 
the United States, by products in the United States, by uses 

(Thousand pounds and thousand dollars) 
| | 1966 1967 

1966 1967 Use Short Value Short Value 
Product x“ ———_—_——— tons (thou- tons  (thou- 

Quan- Value Quan- Value sands) sands) 
tity tity : 

Roofing......... 26,211 $887 27,161 $920 
Molding plate._.. 1,144 $3,315 994 $2,940 Wallpaper______ WwW WwW WwW WwW 
Segment plate.... 1,607 3,518 1,442 3,039 Rubber_.__..... 7,356 770 6,196 676 
Heater plate___.. 444 1,278 332 1,002 Paint___..._..--. 17,192 1,558 22,374 1,976 
Flexible (cold)__._. 814 1,961 594 1,270 Plasties___._.__- 927 128 903 126 
Tape___-........ 1,384 5,063 1,740 6,082 Welding rods____ 799 39 525 25 
Other__...-...-. 187 601 234 716 Joint cement.__. 24,860 1,604 17,063 945 

-_ Other uses !_.... 26,105 1,261 22,831 1,089 
Total...... 5,580 15,731 5,336 14,999 _ 

Total 2___ 103,450 6,247 97,053 5,756 

1 Consists of alternate layers of binder and irregu- eae 
larly arranged and partly overlapped splittings. W Withheld to avoid disclosing individual com- 

pany confidential data; included with ‘‘Other uses.”’ 
1 Includes mica used for molded electric insulation, 

| house insulation, Christmas tree snow, annealing, 
well drilling, other purposes and uses indicated by 
symbol W. 

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

PRICES | 

Prices offered by mica fabricators for Table 9.—Price of dry- or wet-ground mica 

domestic clear sheet mica (roughly trim- in the United States in 1966 1 
med) as reported in Metals Week ranged | ©@ ————————_________ | 
from 7 to 12 cents per pound for the , Cents . 
smallest size (punch) to $4 to $8 per ber 

. . pound 
pound for 6- by 8-inch sheets. Stained or 
electric mica was quoted 10 to 20 percent Dry-ground: 
lower. Paint, 100 mesh... ---------.-------- 3% 

North Carolina scrap mica was quoted Rennes 190 mesh gh 7277777777777 3% 
in Metal Week at $30 to $40 per short Wet-ground: 2 7 

° ° iotite. 2 eee 
ton, dep ending on quality. Biotite, less than carlots 3_........-... 8 

Prices listed for dry and wet ground Paint or lacquer, 325 mesh._-_--_..--. 8 

mica changed in June 1966, the first Paint or jacquer, 825 mesh, less than 9 
_ change since June 1956. Rubber_._____--..-.-------.---.---. 8 

. Rubber, less than carlots 3.._._....... 9 
Wallpaper. .......---.-.._-.-..--.-. 9 

1In bags at works, carlots, unless otherwise noted. 
2 Freight allowed east of the Mississippi River, 4 

cent higher west of the Mississippi River, 1 cent 
higher west of the Rockies. 

3 Ex-warehouse or freight allowed east of the Mis- 
sissippi River. 
Source: Oil, Paint and Drug Reporter. 

FOREIGN TRADE 

Total exports of all classes of mica in- Almost all classes of mica imports for 

creased 31 percent in quantity over those consumption showed a decline from the 
of 1966, but decreased slightly in value. quantities imported in 1966. Total imports 
Exports consisted primarily of ground decreased 39 percent in quantity and 50 
mica. percent in value.
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Table 10.—U.S. exports of mica and manufactures of mica, 1967 by countries 
SSeS 

Mica, including sheet, | 
waste and scrap Manufactured 

and ground . 
~ Destination —_ 

Value Value 
Pounds (thdu- Pounds (thou-. 

oo , sands) sands) 
_ eee 

Argentina. ______-__._2- 22 10, 600 $1 11,319 $24 Australia___..---2- 2. 53,150 5 9,545 31 Belgium-Luxembourg--____._._....._....___--__- 322,100 25 1,285 11 Brazil_---.--....--2.-22---2-- el weeeneeneee Lt L eee 21,079 66 Canada_-_____._.. 2-2” 2,176,533 213 233 , 562 872 Chile_____..2.2 2222 tlt eee eeee ee eee 6,217 11 Colombia__._..2.--.2 22st 372,173 40 816 6 Beuador_....-...--___--_..__.____. tw 95 ,950 ne 
Finland. _________-..2.----2-2-ee eet! ------ 19,365 20 France_____.-.....----1___ st 499 ,401 30 10 , 583 21 Germany, West___________..____.._....___.___.. 149, 848 22 9,672 19 Teeland__-._......_.___.__._._____........_...... 8,800 Lo _Lee Lele een eeee | India____.-_- 22 eeeetitiw ae 2,416 25 Tran. __- 2.2 291,400 240 Ll. Israel____.....22- 2 10,000 1 90 1 Italy__.- 2-22 160,000 6 18,217 78 Jamaica___.. eet 15,853 2 15,721 22 Japan____.---_- 2 2,537,512 14 2,731 13 Libya____..222 22 881,800 25 88 1 Mexico__..-_.-2 2 eet 381,342 26 32 , 368 130 _ Moroceo_______ 12,884 | oa aneeee Netherlands___..__-__.______._.._.____...____. 208 , 750 10 1,406 13 New Zealand_____________._.____._____.._..___... 8,000 (4) 1,216 15 _ Nigeria___..22-2 222 122 ,000 8 _LLL LLL Le -aoe-eee Panama______.__-_._._-_-________ tt «28,312 1 198 | 2. Peru____--- 2; 313 ,950 21 6,907. 12 Philippines_______-_. 22 i 84,956 9 468 6 - South Africa, Republic Of__--_ ee 59, 861 3 22 ,321 66 Spain___-__ 22-2 ee! 44,000 1 11,223 31 | Sweden__.____.___.___- ott 19,800 2 34 ,622 42 Switzerland_._..__-.._.___.____.... 24,727 12 364 1 Taiwan___-____.._._____.______.._.__..._.__._. 12,710 13 27,805 71 Trinidad and Tobago.____.____.___...._|....._._... 104,539 10 12 (4) Turkey__-.-....._..-._-- ttt 22,000 1 616 4 United Kingdom__________._______._....._.____. 3,757,402 | 102 5,259 37 Venezuela_____._._--_2 et” 1,346,047 68 9,043 42 Other countries___.__.___._.__.................... 165 ,124 17 15,156 60 

Total____. 2. 14,301,524 781 526,690 1,753 | 
TT SSMS 

1 Less than 14 unit. 

Table 11.—U.S. exports and imports of mica 

(Thousand pounds and thousand dollars) 
eee 

Imports for consumption Exports 

Uncut sheet and Scrap Manufactured All classes 
Year punch 

Quantity Value Quantity Value Quantity Value Quantity Value 
eee 

1965___._.......__._-.. 2,116 $2,142 3,043 $71 9,942 +* $6,371 8,326 $2 ,223 1966____..._..____.._. 3,247 3,993 2,642 71 7,535 6,670 11,348 2,541 1967_____..-.......... 1,733 1,990 1,016 25 5,440 3,373 14,829 2,534 
eee 

t Revised.



Table 12.—U.S. imports for consumption of mica by kinds and countries 
A a A ET PO TEL TT Cc TAT a DT AT eT CP SE A cI TC Say 

Unmanufactured ! . 

Waste and scrap Other 
—- Block mica —_———$—$$ $$$ 

Year and country Phlogopite Other Muscovite Other, n.e.c. 

Value Value Value Value Value 
Pounds (thou- Pounds (thou~ Pounds (thou- Pounds (thou- Pounds (thou- 

‘gands) sands) sands) sands) sands) 

1965__....---.------ e380, 866 $11 2,712,489 $60 1, 657, 687 $1,527 405,075 $613 195,308 $234 
1966___..---_----..-.--- eee. 846,029 16 2,296,319 65 2,520,113 2,853 335,721 437 391, 427 708 

1967: - - - 
Afghanistan.._.--_----..----- 2 eee ee ee ee eee eee ee 130 5 
Argentina___....---- 22 eee ee eee eee ee eee 16, 093 16 34,722 5 28 , 881 5 
Brazil_....---..-..------ eee eee eee eee eee 665 , 355 16 791, 000 930 173 , 992 177 80,395 60 
Canada._..-.-..-..-_-.--.---------------.------ 63,920 Lo eee eee eee eee eee eee ee eee eee eee eee 
Germany, West. ~...-----..---------------- eee ee ee eee ee ee ee eee 44,092 2 lle eee eee eee 
India_...-2-- ee eee eee eee eee eee 216,051 6 812,469 850 29,988 67 10, 868 141 
Malagasy, Republic__..-...-----.-.----.--------- eee eee eee ee ee eee eee ees 8, 722 75 
Mexico_.__-_-_-_._---- 2 --- eee eee eee eee eee eee 14,771 a 
Rhodesia___.....__.------.--- eee ee ee ee eee eee eee 998 ) x 
South Africa, Republic of....--.-..--.--.---...-.. 56,000 Lo Lee ee eee eee eee eee lee 4,782 2 101,100 20 a 
Sweden.___--_-_--------- eee en eee nee eee nee nee eee eee eee eee 12, 800 a > 
Tanzania__._____.__---_-- 2 oe ee eee ee eee eee eee eee eee eee eee 8,674 7 22,881 106 140 3 
United Kingdom_._._._--. 2-2 eee eee eee eee eee eee eee 2 3 442 (2) 220 1 

Total___..- 2-22) =: 119, 920 2 896,177 22 1,141,038 1,320 312 , 022 364 280,321 305 

Manufactured | , 

Not cut or stamped not Cut or stamped 
Splittings over. 0.006 inch in ee 

. thickness ‘Not over 0.006 inch in Over 0.006 inch in 
thickness thickness 

Value Value Value Value 
Pounds (thou- Pounds (thou- Pounds (thou- Pounds — (thou-. | 

sands) sands) | sands) sands) 

1965.____._.- - 2 eee eee eee 9,460,061 3,493 209 , 058 666 89,209 1,788 77,924 214 
1966_____2 2 eee eee 6,797,895 2,694 291,461 832 189, 823 2,687 92,073 255 

1967: 
Argentina_.__._. 222-22 ee eee ee eee 192 Line eee eee ee eee eee eee eee eee 
Austria... 2-2-2 ee eee eee ee ee nee ee eee 113 3 
Brazil_._...__.-...--..------------------eee- 12,507 16 31,889 49 2,839 12 6,951 19 
France. __...---- ee ee eee cee eee eee 185 5 29 2 
India. ___.--.-- eee 4,633,045 1,534 77,350 245 54,883 850 33,197 64. ~] 
Italy.__-------- ee ee ee eee ee 15 Lo eee eee nee eee 8 
Japan...------- 2 ee ee ee eee ee 709 re



Table 12.—U.S. imports for consumption of mica by kinds and countries—Continued ~j 
5) 

Manufactured—Continued oo 

Not cut or stamped not Cut or stamped 
Splittings over 0.006 inch in rr te ante 

Year and country thickness Not over 0.006 inch in Over 0.006 inch in 
thickness thickness 

Value Value . Value Value 
Pounds (thou- Pounds (thou- Pounds (thou- Pounds (thou- 

| sands) sands) sands) sands) 
ne OOO LC LL LL CC CC LC LC CL RR A Pe ee re eer 

Windward and Leeward Islands_.......-..---------2 00 eee eeeeeee eee 57 (*) 1,165 8 ene e en ne ee ween ee 
Malagasy, Republic. _........_...-.-__...--__-_-- 233 , 665 1448 Leelee ee ene ee eee eee eee 
Mexico_...._-----.----2 ene ee eee ee eee eee 3,395 98 2,895 20 
Mozambique___..___----2 eee wee eee ee wee neues ween eee ee wee eee ene een nee wee ee eee 5,530 4 
Netherlands ---.-...------------------- eee een eee ee eee nee 469 18 
Rhodesia____._.-..2- 2 eee eee eee eee wee eee eee ween eee ween eee weet week wee enn nne we enn eee 43 ,034 28 Ss 
South Africa, Republic of... ...---__. Le. 4,299 2 Loe ween ene we ee enn nee ween ee we een bee wane eee Spain____.---.--- 2 -- 2 eee ee ne ee eee lene 165 1 a 
Sweden___ 0 eee eee eee eee 400 3 400 20 lll eee Leek B 
Tanzania_.__-.-.---- 2 ene ee eee 1,968 2 eee ee ee ee eee eee a 
Trinidad and Tobago_.__..____.-____._..-.__.-_-. poe eee ee ee eee eeeee ween ee eee wae enee 96 (2) ween ene eee wae n elle is 
United Kingdom. .___..-_....22--- -- ee 992 (?) ween e eee ee eee 2,746 55 372 8 wa 

Total. 2-222 eeeeeee 4,884, 508 1,700 111, 856 300 66, 493 1,049 92, 755 167 . 
Mica plates and built-up mica Ground or pulverized Articles not specially bd 

provided for of mica 4 

Pounds Value Pounds -~ Value Pounds Value g 
(thousands) (thousands) (thousands) : 

rr A rs rN = 
1965._...--- eee 10, 502 13 86, 566 8 7,835 189 S 
1966_..-_-_- 2 ee eee 53,205 87 148, 246 11 13,359 104 “a 

1967: . 
Belgium-Luxembourg__....._._____..2--_--___--_- 23,958 21 eee een new ee- ween eee wee ben een ee meee eee 
Brazil_.....2-2 22 eee wee ee ee 123 (2) wee eee eee eee eee 
Canada___.-.-.---2 eee eee 4,903 14 ween een ee neee wee eee 9,973 26 
France_______.___-_-..-_---_._____ ee eee au uee nonce eee 194,005 18 . 564 21 
Germany, West__.._.__.----___-- 2 eee 9,049 13 wee eee eee ee wee eee ee weno nee eee ween eee ee 
India_.__._-- 2 ee eee ou ee nee eee wee eee nee eee eee eee 251 1 
Japan_____-.-2--- 0-2 4,002 4 3738 1 wee eee ene ee ~ ee n-ne ee 
Netherlands. ___._-_______________ ee _-- ee aoa ee oo eee eee eee ene eee 27 2 
Rhodesia______.--_-_- 2 eee ~ee eee eee pene eee ee eeee eee eee 1,870 1 
South Africa, Republic of_______......__.._______. ~oeuee we eee eee 32,000 2 wee eee eee ee ae 
Taiwan________-- eee _euuee eee ee ee ween eee eee ee ween eee 82 3 
United Kingdom. __________.___ eee 260 5 eee eee eee ee peeeneee 2,418 25 

Total. __.-2- Lee 42,172 57 226, 501 21 15,185 79 
A RL 

1 In addition to classes shown,,.1,500 pounds ($348) of untrimmed phlogopite from which no piece over 2 by 1 inch may be cut was imported from Canada. 
2 Less than \% unit.
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| | WORLD REVIEW | 

India.—Total exports of all varieties of | 700 mines in six Indian States. However, 

mica declined from 73 million pounds in major production originated from Bihar, 

1966 to 46 million pounds in 1967. This Rajasthan, and Andhra Pradesh. India also 

may possibly reflect the world’s increasing consumed mica domestically for the pro- 

technological independence of this mate- duction of items such as micanite from 

rial. waste mica, and sheet mica for electronic 

During 1965-66 mica was produced in and electrical items.” 

Table 14.—World production of mica by countries ! 2 | 

(Thousand pounds) 

Country 1963 1964 1965 1966 1967 ? 

North America: 
Canada (shipments): 

Bloek_______..---------------- 16 89 18 r4 NA 

Ground________..------------- 814 616 298 r 340 NA 

Scrap___.------.-------------- 353 494 236 r201 NA 

Mexico_______.___.---------------- © 578 r 670 r1,204 873 NA 

United States (sold or used by pro- 
ducers): 
Sheet________--.-------------- 103 243 716 r4 20 

Serap.__...----.-------------- 218,646 229 , 458 240 ,510 226,263 118,503 

South America: 
Argentina: 

Sheet___.__.___--____---------- 196 315 231 er 990 NA 

Waste and splittings_-_._.-.----- ---.--.-- 1,173 260 e 260 NA 

Brazil__.......----__-------------- 3,289 3,241 3,089 2,244 NA 

Guatemala.______.__._----_---------  --------  ---------- 22 87 ue 

Europe: 
France____._...-__--.------------- 381 646 430 e 440 NA 

Germany, West._..---------------- 11 18 26 e 25 NA 

Norway, including scrap__-..-------- e 6,610 8,818 6,614 e 6,610 NA 

Sweden (ground)___..-------------- 44 46 ___-------) ---------- NA 

Yugoslavia__..__..---------------- V7 26 119 er 120 €120 

Africa: , 
Malagasy Republic (phlogopite): 

Block. ._____--__.------------- 214 205 201 141 119 

Splittings_.......-------------- 1,914 1,299 1,186 1,440 1,074 

Mozambique, including scrap__.----- --------  ---------- 22 NA NA 

Rhodesia, Southern: . 

Block_____...---_----.-------- 60 75 64 NA NA 

Crude_________.-.-_-.-.--------- 225 157 181 NA NA 

South Africa, Republic of: 
Sheet..__.__.___--------------- 40 104 2 1 (3) 

Serap._.___-------------------- 4,680 6, 764 5,000 4,927 10,181 

South-West Africa, Territory of- ----- 1,197 831 260 55 NA 

. Tanzania (exports): 
Sheet___.__..____-.----.------ 236 211 . 227 194 201 

Serap.__...----.--------------  -------- 324 370 880 278 

Zambia, sheet.._.....--------------  -------- 4 9 NA ___----- * 

Asia: 
India (exports): 

Block. .__._.._.___--.---------- 3,979 4,264 3,179 3 , 662 3,543 

Splittings.............--------- 15,595 19 ,378 20,781 14,138 12,185 

Serap 4.__.---..--.-----+-------- 55 , 547 42 ,256 58,781 54,901 30 951 

Oceania: Australia: Damourite_-_....---- 1,102 1,270 r1,728 r1,193 NA 

Total §________-___.__----_-----. 1'315,907 © 322,995 r 345,759 r 319 ,943 NA 

nr S 

e Estimate. P Preliminary. r Revised. NA Not available. | 

1 Mica is also produced in China (mainland), Rumania, and U.S.S.R., but data on production are not 

available. 
2 Compiled mostly from data available May 1968. 
3 Less than 14 unit. 
4 Includes condenser film as follows: 1963, 234,000 pounds; 1964, 198,000 pounds; 1965, 176,000 pounds; 

1966, 212,000 pounds; 1967, 203,000 pounds. 
5 Total is of listed figures only; no undisclosed data included. 

Rhodesia, Southern.—Commercial mica have been followed underground for a few 

deposits are almost completely confined to hundred feet.* 

the Urungwe and Darwin districts in the 
northern part of the country. Mica is 2B ; Mi Mineral ‘Trad | 

found on the margins of pegmatite dikes 65, No. 4. April 1968, pp. 25-29. Trade Notes. v- 

along with other associated minerals. Mica P te vs. Consul, Salisbury, Southern Rhodesia. 
is mined in open pits and some deposits 1968, p. epartment irgram A-211, Apr. 26.
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Tanzania.—Production of sheet mica and _ exports.* Mica production decreased | 
decreased 16 percent in 1966 compared during 1967 because of a long rainy season : 
with that of 1965. Waste mica, however, and the need for farming to take prece- 

| increased 137 percent in both production dence over mining in some localities.> | 

TECHNOLOGY 

A short paper was published discussing tites of Gunnison County, Colo., were de- 
the use and manufacture of wet-ground scribed. A chemical and paragenitic study 
‘mica.® of these micas was described and _ their 

The various micas found in the pegma- origin discussed.” meee 
4 Bureau_of Mines. Mineral Trade Notes. v. Industry. Am. Paint J. v. 51, No. 38, Mar. 65, No. 1, January 1968, p. 22-23. 18, 1967, pp. 100, 102. 
5 Skillings’ Mining Review. Tanzania’s 7 Heinrich, William E, Micas of the Brown Mineral Industry. v. 56, No. 87, Sept. 16, Derby Pegmatites, Gunnison County, Colorado. 1967, p. 19. Am. Miner. v. 52, Nos. 7 & 8, July-August 
6 Clarkson, Elizabeth. The Wet Ground Mica 1967, pp. 1110-1121. |



| By John L. Morning‘ 

The molybdenum short supply situation mines and concentrators, the installation of 
of the past few years reversed itself to one molybdenum recovery systems by several | 
of over supply in 1967, despite reduced copper producers, and expansion of 
output of byproduct molybdenum from the facilities by other producers. Substantial 
copper industry, caused by labor problems. increased production capacity in the next 
A high production level and reduced 3 to 5 years is expected from domestic, 
demand helped to increase the industrial Chilean, and Canadian mines that will 
inventory to 27 million pounds. Free world recover molybdenum as a byproduct from 
production capacity continued to increase copper operations. 
with the startup of two new molybdenum | 

| Table 1.—Salient molybdenum statistics 

(Thousand pounds of contained molybdenum and thousand dollars) 
, | 

1963 1964 1965 1966 1967 
eee 

United States: . | Concentrate: 
Production___..__-_.-.._._._._... 65,011 65,605 77,372 90 , 532 83 ,930 | Shipments._______.--..-__._.-._-. 65,889 65,097 77,310 91,679 81,596 | Value____._-___.__-.-___..___. $91,096 $97,121 $120,801 $144,327 $133,604 | Consumption____-_-_....__....... 49,241 56,409 68,112 75,476 58,967 
Imports for consumption______-.__.  ________ ~ owe ee 142 5 1.179 
Stocks, Dec. 31: Mine and plant_____ 2,436 4,303 4,208 3, 433 9,919 

Primary products: _—. 
Production_.______-____._........ 48,756 55,946 66,616 74,392 54 ,922 
Shipments__._____.._._____..--_... 49,599 60 , 403 71,718 78,811 57,231 
Consumption____________________. 37,478 43,119 48 ,621 52 ,324 49 506 
Stocks, Dee. 31: Producers__________ 4,504 — 4,398 3,839 — §,945 7,156 

Free world: Production______._____________. 75,055 717,829 98 , 460 124 , 967 125 ,363 
nee 

Legislation and Government Programs.— of molybdenum and on November 24, 
_ Government stockpile disposal programs 1967, the President signed Public Law 90-— 

during the past few years helped to 151 authorizing the disposal of an addi- 
terminate the worldwide short supply tional 15 million pounds of molybdenum. 
situation in mid-1966. Over the past 5 At yearend under the Public Law 89— 
years about 27 million pounds of molyb- 413 authorization, 2.9 million pounds of 
denum has been sold by the General molybdenum was available to consumers 
Services Administration (GSA). and under the program of Public Law 90— 

In March 1966, the Office of Emergency 151, 14.4 million pounds. During 1967, 
Planning (OEP) revised the national sales of molybdenum under both programs 
molybdenum stockpile objective to 55 mil- totaled about 2.8 million pounds. This 
lion pounds of molybdenum in concentrate. compares with 8.9 million pounds sold 
This was followed by Congressional action during 1966. Most of the 1966 and 1967 
and on May 6 the President signed a bill stockpile sales were used to reinforce con- | 
(Public Law 89-413) authorizing the sumer stocks. | 
disposal of 14 million pounds of molyb- Early in 1967, OEP announced that 
denum. In January 1967, OEP further ———————— | : > . ; 1 o ° e ®  2e «@ = 

reduced the objective to 40 million pounds Stuatemodity specialist, Division of Mineral 

741
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there was no nuclear stockpile objective for Table 2.—Molybdenum material in 
molybdenum. | _ government inventories on December 

American Metal Climax, Inc., delivered | | 31, 1967 

about 1 million pounds of molybdenum (Thousand pounds molybdenum) : 

contained in ferromolybdenum to the gov- 9 ——________E—SSSSSSSSSSSSS— 
ernment stockpile under a contract to up- Stockpile National 
grade stockpile molybdenum concentrate Type objective (strategic) 

to grade B ferromolybdenum. The original srowspne 
contract for 3,475,000 pounds of molyb- Concentrate__...______. 21,250 137,415 

denum was extended into the first quarter Ferromolybdenum- ----- 7,500 6,988 

of 1968 for completion, owing to a work Molybdic oxide-----.-.- 10,000 12,977 
stoppage at Climax Molybdenum Co.’s Total_..__..___.. 238,750 57,380 
Langeloth plant. An additional 512,138 §©®£¢—<-—@-—————_____L_ 

pounds of molybdenum due under the _} eludes 84.325 pounds reserved for upgrading 
contract will complete the ferromolyb- jn concentrate. 
denum subobjective of the molybdenum | | 
stockpile program. _ | | oe . 

DOMESTIC PRODUCTION | 

The domestic molybdenum industry Production from the oxide plant, completed 
produced at near the record high level of | in 1966 (See Technology), contributed to 
1966 despite labor problems in the copper _ the total. Work continued on development 

industry during the second half of the of the third mining level at the Climax 
year that limited recovery of molybdenum mine from which production will be drawn 
from copper ores. For the first 6 months in 1971 when the Phillipson level of the 

: of 1967, the industry operated at a 100- ore body is depleted. 
million-pound annual rate, thereby easing Climax’s Urad mine and concentrator, 

the supply situation for the balance of the near Empire, Colo., was brought into pro- 
year. duction in September. A total of 325,000 

Molybdenum was recovered from ore tons of ore-was mined producing 1.5 mil- 
mined mainly for its molybdenum content lion pounds of molybdenum. Development 
in Colorado and New Mexico; from work on the Henderson project was 
molybdenum-bearing copper ores in _ initiated with the first shaft 25 percent 

Arizona, Nevada, New Mexico, and Utah; completed at yearend. After additional 
from a tungsten ore in California; and drilling and reevaluation of the deposit, 
from uranium-bearing material in New proven and indicated ore reserves were 
Mexico, North Dakota, and South Dakota. estimated to total 303 million tons at a 

Domestic production capacity increased _ grade in place of 0.49 percent molybdenite. | 
by about 14 million pounds in 1966 with During its second year of operation, the 
the startup of two new plants and by ex- Questa mine of Molybdenum Corporation 
pansions at several byproduct producers. of America produced 9.4 million pounds of 

| Capacity was further augmented in 1967 molybdenum. An extensive development 
with the startup of Climax Molybdenum drilling campaign significantly added to 
Co.’s Urad mine and the installation of the firm’s ore reserve. 
molybdenum recovery circuits by the fol- Duval Corp. produced 4.3 million 

lowing Arizona byproduct producers: pounds of molybdenum, according to its 
Miami Copper Co. Division, Tennessee annual report, with increased production 
Corp. (a subsidiary of Cities Service Oil occurring at its expanded Mineral Park 
Co.), Pima Mining Co.; and Kennecott facilities. 
Copper Corp. (Ray mine). Domestic pro- Duval’s subsidiary, Duval Sierra Corp., 
duction capacity at yearend was about 110 entered into a copper production expan- 
million pounds per year. sion contract with GSA which provides 

According to the annual report of Amer- for the development of a large low-grade 
ican Metal Climax, Inc., the Climax mine molybdenum-copper deposit adjacent to 
in Lake County, Colo. continued to operate Duval’s Esperanza mine. The concentrator 
at high levels. A record 15.4 million tons was planned for a minimum of 60,000 tons 
of ore was mined from which 58 million daily with molybdenum production 
pounds of molybdenum was recovered. estimated at 12 million pounds annually.
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Inspiration Consolidated Copper Co. was completed during the first quarter. 
made extensive changes to its molybdenum The Anaconda Company’s Twin Buttes 

: plant and processing procedures to im- mine and concentrating facilities near 
prove recovery and product quality and Tucson, Ariz. was scheduled for production 
to reduce operating costs. Labor problems by 1970. Although no announcement has 
shut down operations at the time changes been made by the company, byproduct 
were completed. | —— molybdenum production can be expected 

Pima Mining Co., Pima, Ariz. expanded _as_ nearby mines of Duval Corp., American 
its concentrating facilities to 30,000 tons Smelting and Refining Company, and 
daily. A molybdenum recovery plant was Pima Mining Co. recover molybdenum. 
included in the expansion. The concern Molybdenum deposits under investiga- 

anticipates production of approximately _ tion during the year include the Sunrise 
900,000 pounds of molybdenum annually. wine near Everett, Wash., by Brenmac 

American Smelting and Refining Com- _ . 
. a . . Mining Co. Ltd., Vancouver, Canada; 

pany’s Silver Bell mine in Arizona operated . 
. Star Molybdenum mine near Tonasket, 

at full capacity throughout the year, C oe, d 
whereas the Mission mine in Arizona was Wash., by Cambri Mining and Develop- 
shut down in July for the balance of the ment Co., Vancouver, Canada; and a 
year due to labor problems. Expansion of | molybdenum-copper deposit near Lincoln, 

Mission’s concentrator to 25,000 tons daily Mont., by The Anaconda Company. 

Table 3.—Production, shipments and stocks of molybdenum products in the United States 

(Thousand pounds of contained molybdenum) 

Product 

Molybdic . Metal Ammonium 
oxide } powder molybdate 

| | 1966 1967 1966 1967 1966 1967 

Received from other producers__._----------------- 6,057 3 ,393 133 38 256 218 
Gross production during year_________------------- 68,490 50,391 4,652 2,326 2,660 1,291 
Used to make other products listed here..___..__-_... 16,730 12,422 1,710 1,136 2,073 739 
Net production____-__-__-.----.------------------ 51,760 37,969 2,942 1,190 587 552 

Shipments: 7 . , 
Domestic consumers__......_----------------- 45,483 35,073 2,749 1,537 753 561 

- Exports.__....._...--._--------------------- 11,315 | 5,792 2 3 46 24S 

Total_______.__________----...-----------. 56,748 40,865 2,751 1,540 739 810 
Producer stocks, Dec. 31____..-.------------------ 2,949 3,211 659 347 229 190 

Product—Continued 

Sodium molybdate Other 2 Total 

1966 1967 1966 1967 1966 1967 

Received from other producers. _.......------------ 65 62 13 35 6,524 # £3,'746 
Gross production during year__-_.----------------- 901 832 18,226 14,401 94,929 69,241 
Used .to make other products listed here.__--.__----- 3 17 21 5 20,537 14,319 
Net production __._..-_--.------------------------ 898 815 18,205 14,396 74,392 54,922 

Shipments: 
Domestic consumers-.-.--.._------------------ 958 780 15,704 12,070 65,597 50,021 
Exports__.-_-.------------------------------- 20 25 1,831 1,141 18,214 7,210 

Total___.___.-_-----.--------------------- 978 805 17,535 13,211 78,811 57,231 
Producer stocks, Dec. 31___.._..------------------ 38 110 2,070 3,298 5,945 7,156 

1 Includes molybdic oxide briquets, molybdic acid, and molybdenum trioxide. 
2 Includes ferromolybdenum, calcium molybdate, phosphomolybdic acid, molybdenum disulfide, pellets, 

molybdenum pentachloride, and molybdenum hexacarbonyl. 

CONSUMPTION | 
Consumption of molybdenum concentrate industry and to a shift in the product mix 

by conversion to technical oxide decreased of exports. Since the startup of a roaster 
significantly due to labor problems in the _ facility in the Netherlands in 1966, exports
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of molybdenum concentrate exceed those of alloy steels, resulted in reduced demand of roasted concentrate (molybdenum for molybdenum products. | - oxide). | Other important uses of molybdenum | The major end use category for molyb- were as an additive to nonferrous alloys; | denum was in the iron and steel industry as pure metal for a material of construc- where advantage is taken of unique _ tion ; as the purified molybdenum disulfide properties molybdenum imparts to various. for lubrication applications; and in the iron and steel products. The decline in form of chemical compounds for pigments steel production, especially in the output and catalysts. 

| Table 4.—Consumption of molybdenum products by end uses, in 1967 
| (Thousand pounds, contained molybdenum) CO 

Molyb- Ferro- Molyb- Am- Sodium End use dic molyb-- denum monium molyb- Other 3 Total oxides! denum?2 metal molyb- date 
powder’ date C

I
 

Steel: — . . 
; High speed______._________.___._ 1,830 882 LoL Le 102. 2,815 Hot work tool___..__.________________ 188 $120 ___... LLL. LL 4. 312 Other tool______.____-_______- 585 140 (4) ween LLL 2 T27 Stainless_________ 2 4,164 1,882 8 LLL LLL 56. 6,105 Other alloy_____.______-..___. 18,124 1,768 2 eee LL 53: 19,942 Steel mill rolls-________.__-- 1,203 95 eee eee 1,298 Gray and malleable castings.._____________. 540 2,601 - 17 4 _____. 17 38,179 Welding rods__.______.__.___.........._ ----_- 281 (4) 0 Lee ee. 281 | High-temperature alloys... 1,654 765 420 eee 1,580 4,041 Molybdenum powder: wire, rod, sheet, other. ______ 15 1,562 __._..  _____. 18 1,595 . Chemicals: Inorganic pigments______.______ 402 ______ (4) 6 75 7 490 Organic pigments____-__._.._... 2138 _-_-ee LL 13 273 1 500 Catalysts._-_______.__.___.__._- 1” 1,551) _-2---2 LLL 284 : 1, 838 Miscellaneous 5___...___.____.._..._.._.__. 3,334 1,793 95 29 45 1,087 6,383 

Total___-___.___2 ee. 33,788 10,3387 1,722 336 396 2,927 49,506 Stocks at consumers plants Dec. 31________ - 6,730 2,288 209 356 38 653 10,274 

1 Includes technical and purified oxides. / 2 Includes molybdenum silicide, and calcium molybdate. 
3 Includes thermite molybdenum and molybdenum pellets, purified molybdenum disulfide, and molyb- denite concentrate added direct to steel. . 
4 Less than 14 unit. 
5 Includes cutting and wear resistance materials, alloy hard facing rods and materials, permanent-magnet , alloys, soft magnetic alloys, copper, nickel and titanium-base alloys, metal to glass seal materials, electrical contact materials, electiical resistance alloys, friction material, diamond bit matrices, hard facing rods and materials, cast carbide dies or parts, ceramic pigments, lubricants, fertilizer, ground coat frit, and unspecified. 

STOCKS | 
A high level of molybdenum production midyear. During the second half of the 

in 1967 and reduced steel industry demand year, inventories were drawn down, allowed the molybdenum industrial in- dropping to 10 million pounds at year- ventory to increase 35 percent despite loss end. Due to this plentiful supply in the 
of byproduct molybdenum production due hands _ of consumers, a 5 months work 
to the copper strike. A record molybde- stoppage at Climax Molybdenum Co.’s 
num output in the first half of 1967 Langeloth plant was not felt by con- 
together with additional stockpile sales sumers. Producer stocks at mine and 
boosted consumer’s stocks to an unprec- plant increased to the highest level since 
edented high of 15.3 million pounds at the late 1940's. 

PRICES 

Early in January 1967, the molybdenum _ percent. The new prices remained in effect 
industry announced price increases on throughout the year and essentially repre- 
molybdenum products that averaged 3.7 sented the first price change since April 3,
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1964. No objection was interposed by the were later rescinded when other molyb- 
Government for the January increase. This denum producers failed to support the 
was in sharp contrast to the situation in increase. The old and new published prices 
1966 when the Government made strong are as follows. 
objections to a price increase for molyb- 
denum products that averaged 5 percent. | Per oo lmiained 
The industry was informed that this in- —_—_ 
crease was totally unjustified and added Ae January 
unnecessarily to inflationary pressures on oo ——— . —___ 
the economy. Although the industry felt Moly po Ce congentrate $1.55 $1.62 
the increase was justified and necessary to Bagged molybdic oxide !___ 1.74 1.82 
assure an adequate future supply of molyb- Technical | molybdic oxide 1.75 1.82 
denum, the price advance was rescinded. Molybdic oxide briquette 1_ 1.77 1.85 

On November 27, 1967, one producer Ferromolybdenum 1_-.-.-. 2.04 2.11 
announced selective price increases which 1 Molybdenum products, f.0.b. Langeloth, Pa. 

FOREIGN TRADE 

Although total exports of molybdenum million in 1966 and 1.5 million in 1965. 
products in 1967 were about the same as No molybdenum ore or concentrate was 
those for 1966, value dropped sharply as reexported in 1967. This compares with 
an ample supply eliminated premium 164,482 pounds of molybdenum in con- 
markets. Reduced exports of ferromolyb- centrate reexported in 1966 and 128,281 
denum were offset by increased exports of pounds of molybdenum in 1965. 
concentrate, powder, and other semi- | 
fabricated forms. Table 5.—Molybdenum reported by 

: The shift in the traditional pattern of producers as shipments for exports 

exports to European countries was due from the United States 
to the startup in 1966 of a new roaster (Thousand pounds of contained molybdenum) 
facility in the Netherlands. (See World — 
Review). Exports to most European Product 1966 —»«1967 
countries decreased as the Netherlands 22 ees 

became a focal point for su pplying their Molybdenite concentrate.... 15,140 22,240 
molybdenum product requirements. The  Molybdic oxide__.__.__.... 11.815 5,792 
Netherlands received 16.3 million pounds Al! other primary products______ 1, 899 1,418. 
of concentrate in 1967 compared with 11.6 —©=—WH2H—__-
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Table 6.—U.S. exports of molybdenum ore and concentrates 
(including roasted concentrates), by countries © 

(Thousand pounds and thousand dollars) 

1966 1967 
Destination > 

_ - Molyb- Molyb- 

. denum Value denum Value 
(content) (content) 

Australia__.________________- -Leeee 248 $478 73 $121 
Austria_____________________-_ --_ eee eee 473 935 252 621 
Belgium-Luxembourg.______._____.----------------------- 2,726 4,955 1,878 3,382 
Brazil_____.___________-___________.--_--_--__-_- +--+ ----- 14 20 - 17 39 
Canada________________________-_-____------------------ 1,014 1,469 3,415 5,312 
Chile_____.______________.-_____-__ -_-_--- +--+ 16 28 () 1 
France_________._____-____----_---_---------------------- 1,978 4,008 1,526 2,651 
Germany, West_______________.______-------------------- 4,719 10,160 1,971 3,502 
Italy_.___..-._--__.-..-_-_-- ee ------------------- 1,084 1,875 455 787 
Japan_____..-._.--___-__---__--.----__------------------- 3,405 6,782 2,690 4,916 
Manuritius_______________-_____________.------------------ 10 14 _ouee. ~ouuee 
Mexico______._____._.____________------------e --- = ---e 13 192 260 569 
Netherlands.________.________.______-----_-_-__---------- 11,551 19,317 16 ,287 27,602 
New Zealand______________--_.__.-_-_-------------------- 5 10 3 q 
Philippines_.____.________--____-2----------------------- 10 19 . 21 48 
South Africa, Republic of___._____-__.__.-----+------------ 45 93 20 50 
Spain_____.___________---------------------------------- 2. 5 1 “Q) 
Sweden__________________-_-----__.-----------------------.. 1,046 1,979 582 . 950 
United Kingdom. __________....------------1------------- 1,145 2,145 488 T75 
Venezuela..___________________-_-- eee --- 131 272 55 94 
Other._._______________ ee eee ee - 13 29 6 7 

Total_________________..---__----L ee ee ------ 29,768 54,765 30,000 51,434 

1 Less than 1% unit. 

Table 7.—U.S. exports of 
molybdenum products 

"(Thousand pounds, gross weight) Prceduct and country 1966 1967 

Product and country 1966 1967 Wire—Continued 
en Other countries____...____-_- 2 q 

Ferromolybdenum:! Total____.-..____..------ 19 34 
Australia____._____..____--- 200 94 Value (thousands) _ __-_-_- $624 $661 
Brazil____.________._------ 268 81 WSS St 
Canada___.__._-_._-.____--_- 523 317 Powder: 
Germany, West____________- 101 _____. Canada________-____._-..-- 3 213 
India_._____----..-.------- 44 292 France_._____--.--.--- -.- 1 (2) 
Italy______..----..-------- 62 _____- Germany, West___-__---_--- 76 1 
Japan________..-..-.------- ------ 72 Japan_______.-___---__-.--- 4 (2) 
Mexico..__.__________-_--- 28 47 Mexico_______.._____.____- q 10 
_Netherlands.__________---_- 433 388 Sweden_____---________..-- 19 15 
South Africa, Republic of___ - 174 160 United Kingdom___________-_ 8 2 
Spain..______--_-_-----_-- 93 ____.- Other countries___________-_- 2 (2) 
United Kingdom___________- 107 20 > 
Other countries....__.__.___- 167 62 Total... ---.- 2 120 241 

———— Value (thousands) _ _-_ -__- $502 $434 
Total_____________....... 2,200 1,533 SSS 

Value (thousands)._..__ $4,085 $2,436 Semifabricated forms not else- 
= SSS SS where classified: 

Metal and alloys in crude form Canada_________________-_.- 24 4 
and scrap: France______..._____---.-- 2 4 

Germany, West________----_- 16 15 Germany, West____..._--_-- 1 1 
Japan_________________-__- 20 9 Italy. _.___ 22 ee (2) 2 
Mexico___._____.__.__..--- 10 18 Japan___._____.____-----_.. 8 227 
United Kingdom_-_-_______._- 5 (2) Mexico_____________...-_-.- 2 14 
Other countries___._.__.___- 8 8 Netherlands______._______.- 2 2 

—— United Kingdom__________.- 13 9 
Total_______-__.._______. 59 50 Other countries____._.____..- 20 29 

Value (thousands) - ___-_- $251 $131 — 
[> ee ee Total__.___________.___.___. 72 292 

Wire: Value (thousands). _-_-__. $398 $702 
Brazil________._____._--___- 6 10 
Canada__.__._____.____.___- 3 13 
Chile__-._____-_____________._ 2 (2) 1 Ferromolybdenum contains about 60 to 65 
Germany, West___-___..___- 4 2 percent molybdenum. 
Mexico_________.______-__- 2 2 2 Less than 4% unit.
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There was no transaction for molyb- both, the proper classification for technical 
denum ore or concentrate in 1967, how- oxide is 603.40, material in chief value 
ever in 1966, 8,729 pounds of concentrate molybdenum, whereas tariff classification 
was imported which contained 5,000 419.60, molybdenum compounds, is_re- 
pounds of molybdenum, valued at $13,750. served for manufactured molybdenum 
In addition, during 1966, imports of chemical products. 
molybdenum compounds (mainly technical In both years, wrought molybdenum 
oxide) totaled 430,195 pounds containing was received chiefly from Austria, whereas 
266,673 pounds of molybdenum valued at unwrought molybdenum was _ received 
$453,219. During 1967, 437,166 pounds mainly from Canada in 1966 and West 
of . molybdenum compounds containing Germany in 1967. Over 60 percent of 
30,601 pounds of molybdenum valued at waste and scrap imports was received from 
$25,219 were received from the United West Germany in 1967 while the balance 
Kingdom. The low molybdenum content was imported from three countries. In 
of these imports indicates that no tech- contrast, the U.S.S.R. supplied about one- 

. nical oxide was imported under this half of waste and scrap imports during 
: classification. Technical oxide was imported 1966 with the balance supplied by seven 

in 1967, under material in chief value . 
molybdenum, and _ totaled 1,895,313 countries. | . 

as eae Under the Kennedy Round of Tariff pounds containing 1,179,077 pounds of ee hich | leted dur; 
molybdenum valued at $1,967,643. During Negotiations whic were completed during 
1965 and 1966, technical oxide was im- the year, the duties on molybdenum 
ported as molybdenum compounds. products were to be reduced by 50 percent 
Although the tariff rate is the same for over a 5-year period. | 

| 

Table 8.—U.S. import duties 

Item Articles Rate of duty, January 1, 1968 ! 

601.83 Molybdenum ore__.____.____.-._._.. 21 cents per pound on molybdenum content. 
603.40 Material in chief value molybdenum.. 18 cents per pound on molybdenum content plus 5 pereent 

ad valorem. 

607.40 Ferromolybdenum_-_____.___-..---- Do. 
Molybdenum: 

628.72 Unwrought___.___-_.--_-.----- Do. 
628.74 Wrought_______._..-___._-.--. 22 percent ad valorem. 

Molybdenum chemicals: 
417.28 Ammonium molybdate____.._.... 18 cents per pound on molybdenum content plus 5 percent 

ad valorem. 
419.60 Molybdenum compounds-_.- - -- --- Do. 
420.22 Potassium molybdate. -_-___-.---- Do. 
421.10 Sodium molybdate__-___.-------- Do. 
473.18 Molybdenum orange_..._..-.--. 9 percent ad valorem. 

1 Not applicable to Communist countries. 

WORLD REVIEW 

Australia.—Most of Australia’s small ing was initiated on an interesting molyb- 
molybdenum production in recent years denum showing. | 
has been from the A. W. Molybdenite Freeport of Australia, Inc., a subsidiary 
mine, operated by Canadian Key Molyb- of Freeport Sulphur Co. of the United 

denum Pty. Ltd. in the Deepwater Mining States, entered into a joint venture with 
Division. Considerable interest was shown Metals Exproration N. L. to explore an 
by numerous mining concerns in explora- Bathane molybdenite occurrence near 

. . - oe . athurst. 
tion for molybdenum mineralization in Kennecott Explorations Pty. Ltd., 
Australia. genera exp oration program signed an option on a new copper prospect 

on a number of concession areas totaling 900 miles north of Perth. Kennecott holds 
2,000 to 3,000 square miles in the northern exploration rights for molybdenite, copper, ! 

part of Western Australia was conducted lead, zinc, and tin on a 4,800-square-mile | 

by Westfield Minerals (W. A.) Ltd. Drill- area.
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Metals Exploration N. L. continued to 0.23 percent molybdenite. | 
investigate a complex molybdenum-tung- Red Mountain Mines, Ltd. planned to : 
sten-bismuth deposit at Wolfram Camp, expand its 400-ton concentrator to 800 to 
North Queensland. At least nine pipe-type 1,000 tons per day. The ore reserve was 
ore bodies have been located by under- reported at 1 million tons grading 0.45 
ground exploration. The concern was ex- percent molybdenum disulfide. 
pected to begin production of molybdenite Endako Mines Ltd. (N.P.L.), British 
and tungsten concentrate in the third Columbia, Canada’s largest molybdenum 

: quarter of 1967. producer, continued its extraordinary 
(Canada.—Canada continued to improve _ production performance. Since the initial 

its position as the free world’s second startup in May 1965, about 34 million 
largest producer of molybdenum. New _ pounds of molybdenum has been produced. 
mines brought into production in 1965 and In 1967, a total of 6.8 million tons of ore 
1966 operated at a high production level was treated in producing 14.3 million 
in 1967. Canada’s production capacity pounds of molybdenum. Average grade of 
was increased with the startup of the mine ore treated was 0.212 percent molybdenite . 
and concentrator of British Columbia of which 83.3 percent was recovered. The 
Molybdenum Ltd., subsidiary of Kennecott concentrator was expanded during the year 
Copper Corp. Initial operation of the and at yearend was treating over 25,000 
6,000-ton-per-day concentrating plant be- tons per day. The ore reserve at yearend 
gan in October and full capacity operation was reported at 239 million tons grading 

| was expected by yearend. The ore reserve 0.15 percent molybdenite with a cutoff 
was estimated at 40 million tons grading grade of 0.08 percent molybdenite. 

_ Table 9.—Free world production of molybdenum in ores and concentrates by countries } 

(Thousand pounds molybdenum) 
eee 

Country ! 1963 1964 1965 1966 1967 P 
eee 

Australia__._.__--__2 r13 eo oe ee 26 tA ~------ee Canada ?___.-. ee 834 _ 1,225 9,557 20,419 21,526 Chile__.__--2 2-2 6,400 8,393 78,142 r 10,430 10, 752 Japan____-_.--- 732 619 611 r 542 558 Korea, South.__._______________ 154 265 448 659 613 Mexico____-__-_ 90 117 108 t 289 e 300 Norway_._-..__-._-______________. 463 r 503 t 527 r 500 570 Peru____.---- r1,122 871 r 1,499 ™ 1,484 2,037 Philippines......_______________ 236 231 170 r 108 77 United States__________________. 65,011 r 65,605 77,372 90 , 532 88 , 930 

Total___--___-____ ee 75,055 ¥ 77,829 r 98,460 r 124,967 € 125,363 

P Preliminary. ¥ Revised. e Estimate. 
1 Molybdenum is also produced in Argentina, Bolivia, Nigeria, South-West Africa, and Spain, but pro- duction is negligible. 
2 Shipments. 

Bethlehem Copper Corp. Ltd., British | Corp., and Lornex Mining Corp. Brenda 
Columbia, a small byproduct molybdenum completed financial arrangements required 
producer, removed its molybdenum circuit to further develop its low-grade molyb- 
that had proved unsatisfactory. At year- denum-copper deposit in the Peachland 
end, consideration was being given to the area of British Columbia. Ore reserves are 
reinstallation of a molybdenum circuit said to be 167 million tons grading 0.19 
based on new laboratory test results. Cur- percent ‘copper and 0.087 percent molyb- 
rently about 1,000 pounds per day of denite. A milling rate of 20,000 tons per 
molybdenum is lost in copper concentrate. day has been proposed. Highmont con- 

Canada’s oldest molybdenum producer, _ structed a bulk sampling plant to treat ore 
Molybdenum Corporation of Canada Ltd., from underground exploration. Ore reserves 
Lacorne, Quebec, suffered a disaster when to a depth of 250 feet indicate 45 million 
its concentrator was destroyed by fire in tons grading 0.098 percent molybdenite and 
October. 0.30 percent copper. Twelve million tons — 

Possible future molybdenum producers of lesser grade material was also reported. 
are Brenda Mines Ltd., Highmont Mining Japanese capital is interested in the ven-
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ture. Lornex carried out bulk sampling Italy, and Spain, while another subsidiary 
and milling tests during the year. An ore will be responsible for the British and 
reserve of 330 million tons grading 0.031 Scandinavian markets. _ 
percent molybdenum and 0.44 percent Japan.—During the year, the Japanese 
copper has been reported. Ministry of International Trade and 

Other interesting potential molybdenum Industry studied the feasibility of stockpil- 
deposits under investigation are those of ing molybdenum, cobalt, tungsten, and 
Bell Molybdenum Mines Ltd., Mayfair vanadium. The stockpile aim would be to 
Molybdenum Mines Ltd., and Silurean hedge against short supply situations with 
Chieftain Mining Co. All three properties the venture financed 50-50 by the Govern-. 
are in the Alice Arm area of British ment and the specialty steel industry. 
Columbia in the vicinity of the operating Malaysia.—Geochemical anomalies 
plant of British Columbia Molybdenum found during a United Nations survey in 

| Ltd. Amax Exploration Co. continued 1965 resulted in the first discovery in 
underground exploration on its Smithers, Borneo of a porphyry copper desposit. 
British Columbia, prospect. Minor quantities of molybdenum, zinc, 

Chile——In April, the Chilean Govern- and mercury were also present. Diamond 
ment purchased a 51-percent interest in a drilling by the Geological Survey, Borneo 
new corporation, Sociedad Minera El Region, Malaysia indicated that the size 
Teniente S. A. (El Teniente Mining Com- and grade of the deposit are sufficient to 
pany, Inc.), that acquired the El Teniente encourage further exploration. , 
property of Braden Copper Co., subsidiary Mexico.—A joint mineral exploration 
of Kennecott Copper Corp. Kennecott program of the Government agency 
retains the 49-percent interest and will Consejo de Recursos Naturales. no 
operate the new concern. Financial ar- Renovables and the United Nations re- 
rangements were made to expand opera- sulted in the discovery of a potential cop- 

| tions by 60 percent. per molybdenum deposit in northern 
In 1966, Chile became a leading con- Sonora. 

sumer of its own molybdenum concentrate Netherlands.—In May 1966, a new 
output, utilizing about 25 percent of total roaster to convert molybdenum concentrate 
deliveries with the balance being exported. to technical molybdic oxide was placed 
Carburo y Metalurgia S. A., the molybdic in operation by Climax Molybdenum N. 
oxide and _ ferromolybdenum producer, V., the Dutch subsidiary of Climax Molyb- 
was considering expansion of conversion denum Co. The new plant was designed 
capacity at yearend. to produce 12 million pounds of molyb- 

Chilean molybdenum concentrate denum annually as technical oxide. The 
deliveries for 1967 were as follows: Chile, facility was constructed for a highly auto- 
25 percent; West Germany, 23 percent; mated process from receipt of concentrate 
United Kingdom, 17 percent; Sweden, 13 to final packaging. 
percent; Netherlands, 11 percent; Japan, Peru.—Southern Peru Copper Corp.’s 
6 percent; France, 4 percent; and Bel- open pit mine and _ concentrator at 
gium a small quantity. Toquepala produced 1,855 tons of molyb- 

Denmark.—Exploration of the Mesters- | denum concentrate during the year, which 
vig molybdenum deposits in Greenland compares with 1,634 tons produced in 
was delayed with the announcement of 1966 and 1,450 tons in 1965. Process 
the new molybdenum occurrence in changes to improve molybdenite recovery 
Colorado by American Metal Climax, Inc. are continuously evaluated since overall 
(AMAX). AMAX is a partner in the recovery of molybdenum from the ore in 
Arctic Mining Co., Inc., the holder of a 1966 was only 37.1 percent. (See Tech- 
Danish concession for the exploration and nology). 
exploitation of Greenland’s large low-grade In 1966, a small operation began produc- 
molybdenum deposit. tion of hand cobbed molybdenite in the 

Germany, West.—American Metal Cli- Department of Piura for direct shipment. 
max, Inc., formed a wholly owned sub- An agreement was reached between the 
sidiary Climax Molybdenum, G.m.b.H. Peruvian Government and France’s Bureau 
which was to market molybdenum products de Recherches Geologiques et Minieres for 
in West Germany, Switzerland, Austria, a joint mineral study for a variety of 
and the Netherlands. A subsidiary in Paris minerals including molybdenite. The agree- 
will continue to handle orders for France, ment also provides for joint Franco-
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Peruvian exploitation in event that com- Yugoslavia.—The Institute for Nuclear _ 
mercial minerals are found. and Other Mineral Raw Materials, of 

Philippines—The sole producer of Belgrade reported that significant amounts — 
molybdenum concentrate, Marinduque of rhenium occurs in the molybdenite ore 
Mining and Industrial Corp. planned to at the abandoned Mackatica mine near 
increase its milling capacity to about 9,000 Surdulica. It was estimated that 40 tons of 
tons per day by mid-1968. : rhenium was present in the known ore at 
Sweden.—A potential resource of molyb- the mine and much more in the as yet ae . unexplored deposits of the surrounding denum was indicated when the Geological . . S led that the Billined hal area. Rhenium content of molybdenite 
vey revealed that the bulingden shale, anges from 1 to 2,500 grams per ton. If mined for its uranium content, contained this deposit is exploited for rhenium, a 

320 grams of molybdenum per metric ton significant amount of molybdenum could 
of shale. be produced as a by-or coproduct. p y Pp , 

| TECHNOLOGY 
Recovery of molybdenum, formerly lost Mineralization of the Urad (Climax 

in tailings was made possible with the Molybdenum Co.) ore body consists of 
_ Startup of a new plant in mid-1966. Cli- molybdenite (MoSz) associated with pyrite 
max Molybdenum, a Division of American and trace amounts of lead and zinc sulfide. 
Metal Climax, Inc., developed a process Milling technology follows that developed 
for chemically recovering the molybdenum at the firm’s Climax mine with the major 
oxide content of ore from the upper zones exception of a leaching step to control the 
of the Climax mine which was not recover-_ lead and zinc content of concentrate.? In 
able by conventional flotation processes, order to meet a lead specification of less 
thereby conserving a valuable molybdenum than 0.05 percent, flotation concentrate is 
resource. A simplified flow pattern of the leached with a solution of hot. ferric 
process was described by Climax as fol- chloride followed by hot pressure filtration 
lows: and hot water washing. Ammonia is added 

Selected ore containing both sulfide and oxide to the final wash water to neutralize molybdenum, and sufficiently enriched in the oxide : . 
molybdenum, is kept separate from the regular residual acid. More than 80 percent of the sulfide ore throughout the mining, crushing, grinding. lead and about half of the zinc is removed an otation operations. e tailing or residua 
pulp from the flotation units constitutes the feed to fr om the concentrate. The development of the oxide recovery plant. facilities j ved this technology, along with large scale 

e teed to the new process facilities 1s receive oe « . 
as a mixture of finely ground solids in water. Most mining, made possible the economic devel- of the oxide molybdenum values occur iin the very opment of this long-known resource. fine slime particles: accordingly, it is possible to reduce . the 5,700 tons per day of material for chemical ‘The recovery of molybdenum as a by processing to 1,650 tons per day by first making a product from copper porphyry ore is concentrate based on particle-size separation. ° _ The oxide molybdenum is dissolved from this generally poor, ranging from 40 to 70 per concentrate in large rubber-lined vessels with sulfuric cent depending on the refractoriness of the acid and sulfur dioxide held at 140° F. e leac . + aes : pulp is then agitated through granular activated ore and individual company practices. charcoal in another | Seres of tanks. The charcoal Kennecott Copper Corp. was issued a absorbs practically all of the molybdenum, but only 4 . a very small amount of other constituents, from the patent . for a method of r ecovering small Jeach liquor. Waste slurry is separated from the quantities of molybdenum usually lost in aged maga by screens and is discarded to the the waste slag in smelting copper con- 

Molybdenum is dissolved from the charcoal in an ee 
ammonia solution, and the charcoal is returned to : . oe the adsorption circuit to be loaded with molybdenum ? Engineering and Mining Journal. Carbon again. To maintain its adsorbing power through qugorption, Is Key to ecovery ° Mol y enum 
many cycles, the charcoal must be regenerated | Pride at top IOs 10S nt. : , o. I, 

seietanen eee high temperature (1475° F.) heat- Guccione, Eugene. First Chemical Route for 
The molybdenum-bearing ammonia solution is Molybdenum _ Processing. orem. Eng., v. 74, evaporated to produce crystals of ammonium No. 2., Jan. 16, 1967, pp. 1 lybd R molybdate. These crystals are then heated to 1075° World Mining. Oxide Moly 1967, OD 28. F. in a gas-fired rotary kiln and converted to molybdic at Climax. V. 8, No. 1, January dD er te a oxide (MoOs) which is the final product for shipment Seeton, Frank A. Ura ber. Octob TOT" to the Climax conversion plant at Langeloth, Pa. Ma 3h, Ne. 4, August, September, October , 
Additional information concerning the 4 Kennecott Copper Corp. Process for wine i i iagr was Recovery of Molybdenum Values from Fer- Process, m cluding a flow diag am, a ruginous, Molybdenum-Bearing Slags. U.S. Pat. published. 3,314,783, April 18, 1967.
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centrate. Although the method appears mine. Although both reports are directed 
uneconomical under today’s costs and toward solving technical problems, the 
economy, the technology developed may computer programs could be refined to in- 
result in supplementing domestic supply clude a financial analysis. 
in the future. ———__—_— 

roe- ni ; : 5 Mathias, Adrian J., A Mine Production- Large-scale mining operations require Scheduling Model and Critical Path Analysis of 
long-range planning for effective mine Mine Development Work for Long-Range Mine 
development to assure an adequate supply x apnning. BuMines Rept. of Inv. 6937, 1967, 48 

of ore to meet production schedules. Two Sheinkin, Moshe, and Douglas E. Julin. 
icati ibe * - Computer Simulation Aides in Mine Production publications describe * computer program- Computer Simula Engr., v. 19, No. 4, April ing criteria at the Climax molybdenum 1967 pp. 76-81.





By William B. Harper’ and Leonard L. Fanelli? 

The marketed production of natural complexes. Interstate shipments of domes- 
gas in 1967 totaled 18,171 billion cubic tically produced gas in the Southwest 
feet. Production for the year was up 965 were beginning to decline because more 
billion cubic feet above 1966 levels, and of this gas is being consumed internally, 
Louisiana accounted for almost 66 per- particularly - for petrochemicals. Total 
cent of this increase. There were produc- consumption for the year increased 5.7 
Hon. declines reported (or ro the 30 percent, and industrial use, the largest 
producing States. rimarily due to in- segment, was up 6.2 percent. Intrastate 
creased offshore production, Louisiana gas usage has the added attraction of a 
now accounts for 31.5 percent of total U.S. shorter reserve life requirements (15 in- 
production compared with 26.9 percent stead of 20 years) than interstate gas, 
in 1964, while Texas’ share declined from and the time interval between contract 
42.0 percent in 1964 to 39.6 percent in negotiations and gas delivery is far 
1967. The wellhead price of gas increased shorter. These advantages tend to offset | 
0.3 cent to an average of 16.0 cents per the narrowing price gap between the two 
thousand cubic. feet (Mcf), the highest gas supplies. The best prospects for inter- 
level since 1963. state gas development appear to be in 

There were 718 fewer gas wells com- gas from the Outer Continental Shelf of 
pleted in 1967; the average depth per the Gulf of Mexico. . 
well declined from 5,928 feet in 1966 to There was 15.6 trillion cubic feet of 
5,898 feet in 1967. Gas wells in operation gas processed at plants in 1967, and from 
were fewer in number at yearend, totaling this, 21.6 billion gallons of natural gas 
112,321 compared with 112,491 on De- liquids and ethane was recovered. After 
cember 31, 1966. | some processing loss most of the re- 

In 1967, a west Texas well was ac- mainder was directed to transmission 
claimed the world’s new record holder for companies and consumers. 
a depth producing well. The well, (the According to the American Gas Asso- 
Perry R. Bass, Inc. and Champlin Petro- ciation (AGA), there were 828,270 miles 
leum Co. No. 1 Roxie Neal, Section 2 of gas pipelines at the end of 1967. This 
Block 142, T & STL Survey)*® was com- includes 225,360 miles of main transmis- 

pleted flowing gas from the Ellenburger sion lines, 63,710 miles of gathering lines, 
Group at 21,812 to 22,447 feet. ae new and 539,200 miles of distribution lines. 
well located in the Gomez Field, Pecos Compared with 1966 figures, main trans- 
County, flowed gas at the rate of 10.1 . . . . on . . mission lines increased 8,380 miles, gath- million cubic feet daily between these . . . . depths. ering lines, 730 miles, and distribution 

Industrial consumption continued to lines, 19,590 miles. 
dominate gas demand. Much industrial — | 

use occurs in Texas and Louisiana where st Mineral specialist, Division of Mineral 
udaies. 

gas holds 3 strong comp etitive margin 2 Survey statistician, Division of Statistics. 
because of its proximity to large industrial 8Texas and St. Louis R.R., Survey. 

153
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Table 1.—Salient statistics of natural gas in the United States 
| 

1963 1964 1965 1966 1967 

a 

Supply: 
Marketed production ! ; 

million cubic feet__ 14,666,559 15,462,143 16,089,753 17,206,628 18,171,325 
Withdrawn from storage... .do---- 911,741 880,498 959,865 1,141,614 1,132,534 
Imports___....-----------do-__-- 403 , 997 440,918 456,394 479,780 564,226 

Total..........-.-.---.do__-. 15,982,297 16,783,559 17,456,012 18,828,022 19,868,085 

Disposition: _ _ 
Consumption. ___._...----do__._ 14,560,953 15,451,979 16,033,189 17,191,711 18,172,894 
Exports._..-...-..---.---do-_-- 16,865 19,497 26,132 24,639 81,614 
Stored___.____--.-.-.----do_--- 1,041,802 1,009,302 1,077,980 1,210,469 1,317,363 

~ Lost in transmission, ete...do__-- 362,677 302,781 318,711 401,203 296,214 

 Total...---..--.--.----do-.-. 15,982,297 16,783,559 17,456,012 18,828,022 19,868,085 
Value at wellhead: 

Total_.._..___._thousand dollars._ 2,328,030 2,387,689 2,494,542 2,702,759 2,898,741 
Average_____...--cents per Mcf_- 15.9 15.4 15.6 15.7 16.0 

1 Comprises gas sold or consumed by producers, including gas loss due to natural gas liquids recovery, losses 
in transmission, quantities added to storage, and increases of gas in pipelines. 

| SCOPE OF REPORT | 

In this chapter, gas volumes are re- with separate reports obtained for each 
ported or converted to a pressure base of | State in which they operate. 
14.73 pounds per square inch — absolute These reports reflect approximately 80 
(psia) at 60° F instead of base of 14.65 percent of gross natural gas production. 
psia used previously. This change was The large number of respondents and the 
adopted in response to the Bureau of the’ difficulty of canvassing each small pro- 
Budget’s request to establish uniformity ducer has made direct acquisition of total 

in reporting between Federal and indus- Production impractical. Most of the out- 
try gas statistics. put of nonreporting producers has been 

. shown in purchase listings of reporting 
Data on natural gas production, con- . as 

‘ d val iI db companies. Marketed production for each 

sumption, anc value are collected by an- State equals consumption in the State, 
nual surveys of oil and gas producers, plus losses in transmission, gas placed in 
natural gasoline plant operators, gas pipe- storage, and shipment from storage and 

line companies, and gas utility companies, receipts from other States. 

LEGISLATION AND GOVERNMENT PROGRAMS 

Permian Basin Decision.—The Federal Basin; 14.5 cents per thousand cubic feet 
Power Commission (FPC) decisions re- (Mcf) for pre-1961 gas including gas 
garding Opinion No. 468 (and 468-A) well gas, oil well gas, and residue gas 
fixing gas producer rates for interstate in Texas (including production taxes) ; 
sales for resale in three of the FPC’s 15.5 cents per Mcf for new gas well gas 
23 pricing areas, was handed down in New Mexico plus production taxes, 
August 5, 1965. The three areas which and for all pre-1961 gas in New Mexico, 
supply 10 percent of the Nation’s nat- 13.5 cents per Mcf which includes gas 
ural gas, include the southwest corner well gas, oil well gas, and residue gas in 

of New Mexico and southwestern Texas. New Mexico. . 
The dec‘sion involved a dual price sys- The Commission also set a minimum 
tem based on national costs, including a ee of 7. on tite wc for formian “ 
12-percent rate of return. The Commis- of standard quailty. e ceilings set by 

. . eye . FPC applied only to the 336 producers 
sion set the following ceiling prices: 16.5 h . he Perm: d h d bic feet f ~ w o were parties to the Permian proceed- 
cents per thousand cubic leet lor §g ing instituted in 1960. The new prices 
placed under contract since January 1, applied to all gas dedicated to the inter- 
1961 from new gas wells, nonassociated state market while applicable area prices 
gas in the Texas portion of the Permian § are in effect.
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Subsequently, on January 20, 1967, the At the same time, however, the Court 
U.S. Court of Appeals for the Tenth observed that it had given consideration 
Circuit remanded Opinions 468 and to “unusual difficulties of this first area 
468-A in the Permian Basin Area Rate case and the present experimental stage 
Proceeding (AR 61-1 et al) to the FPC of area rate regulation.” However, ‘“‘this 
for further hearings to equate group weight must significantly lessen as the 
revenue. requirements and to determine Commission’s: experience with area reg- | 
the effect of quality adjustments on ulation lengthens.” 
revenues under. area rates. The Court | 
directed the Commission to make appro- Pipeline Safety.—In November 1967 the 
priate findings on these matters and also U.S. Senate passed and sent to the 
to devise a more adequate savings clause House of Representatives a bill establish- 
covering special exemption from area ing safety regulations for pipelines. The 
rates. , | bill was passed by the House on July 2, 

The Supreme Court on May 1, 1968, 1968, but with several amendments or 
however, handed down a decision (7-1) modifications. These included an exemp- 
upholding FPC Opinion 468 in the tion of .gathering lines in rural areas 
Permian Basin case in all respects. The (but not in populated places); restric- 
Court overruled all of the grounds on tions of the Secretary of Transportation’s 
which the Tenth Circuit had _ reversed authority to require replacement of exist- 
Opinion 468. There were four aspects ing facilities found to be “potentially 
upon which the Court based its decision: hazardous”; exemption of State or local 

1. The statutory and constitutional au- facilities upon “annual certification” by 
thority of the Federal Power Commission the appropriate State agency that it had 
to employ area regulations. | | adopted the Federal safety standards; 

2. The validity of the rate structure reduction of civil penalties; and reduc- | 
adopted by the Commission. 7 tion of authorized funds for the first 3 3. Questions relating to the accuracy of f $38 million to $6.5 milli 
the cost and other data on which the °@%S 770m mon fo mon. FPC derived maximum area prices. The House and Senate adopted a con- 

4. Matters relating to the validity of re- ference report on the Natural Gas Pipe- . 
fund obligations established by the Fed- line Safety Act of 1968 (S 1166) and is 
eral Power Commission. | awaiting action by the President. 

CONSUMPTION 

| A total of nearly 18.2 trillion cubic outlays related to distribution, $186 
| feet of natural gas was’ consumed in the million for production and storage, $91 

United States during 1967. This was an million for underground storage facili- 
increase of 981.2 billion cubic feet, or ties, and other general expenditures total- 
5.7 percent, above the volumes con- ing $121 million. | 
sumed in 1966. About 12.1 trillion cubic 
feet, or two-thirds of the gas consumed, Industrial Uses.—In the industrial use 
is for industrial purposes; nearly one- category, the electric power utilities in 
half of the volume is consumed in the the West South Central region used 1.2 
West and South Central States. Texas trillion cubic feet of natural gas for 
produces more gas than any other State steam generation, and this accounted for 
but uses an amount equal to 54.5 percent 43.9 percent of the 2.7 trillion cubic 
of the volumes produced within its feet used for this purpose in the entire 
borders. Louisiana’s consumption of United States. This is readily under- 
about 1.5 trillion cubic feet was equal to  standable, because no other fuel can 
26.4 percent of the 5.7 trillion cubic feet compete in price with natural gas in the 
produced in that State. Southwest. Natural gas is also used ex- 

Reflecting a continued growth in the  tensively in California for steam genera- 
demand for natural gas, the United tion. In_ this instance, however, air 
States gas industry spent $2,252 million pollution controls and restrictions on fuel 
for new plant and equipment in 1967. use in California precludes the likeli- 
Included were $1,006 million for new hood of any noticeable competition from 
transmission facilities, $848 million for residual fuel oil in that State.
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The industrial use of natural gas is tion for 1967, which suggests that for 

extensive in the chemical and allied applications other than house-heating 

, , product industries; the metals group, in- competitive fuels have made some in- 

cluding nonferrous metals; the building roads into the overall gas consumer de- 

materials group; and also in foods, paper mand. . | 

| and allied products. Second in. impor- Results of the AGA Heating Survey 

tance in terms of consumption of nat- show a net increase of 978,000 customers 

ural gas is the field use of gas for steam who installed gas heating in 1967, bring- 

power generation for drilling and pump- ing the total number of gas individual 

ing; as fuel used in petroleum refineries house-heating customers to over 28.8 

and for use as pipeline fuel in pumping million, a gain of 3.6 percent over the 

: stations. The combined petroleum-related 1966 figure. New homes accounted for 

- uses in 1967 added to 3.4 trillion cubic 579,000 or 59.2 percent of this increase; 

feet or 28.3 percent of the entire in- conversion from other fuels in existing 

dustrial use in the United States. dwellings represented 40.8 percent. In | 

The uptrend in the price of natural addition to these, 2,863,000 dwelling 

| gas for residential commercial and in- units in multifamily structures received 

| dustrial applications has made gas un- gas heat from a central or master 

| attractive as a raw material for carbon metered source, bringing the total num- 

black manufacture. | ber of families served by gas heating 

| Residential and Commercial Uses.—The ‘0 he 1866 fewce. of 3.8 percent 

number of gas consumers continues to The East North Central region leads 

increase. There were 39.5 million con- the Nation in house-heating customers — 

, sumers of natural gas in the residential 4144 the Pacific region ranks second. The 

, and commercial sectors at the end of AGA forecasts that in the 3 year period 

1967. Included in the residential ac- ending 1970, 3.0 million additional 

counts are consumers who use all or any heating customers will be recorded. 

part of applications such 38 cooking, = Jn terms of over-all gas volumes used, 

water heating, air conditioning, and residential and commercial uses absorbed 

. house heating. _There was a net increase 933 percent of gas consumption in 1967. 
of 307,000 in the consumer total in 1967, Field ted f lv ll 

with a gain of 350,000 in residential ac- lel use accountec for neany per 
| counts offset in part by a loss of 43,000 cent of the natural gas used. Electric 

commercial users. utilities use of gas amounted to 195 per- 

This increase was smaller than the cent,— while petroleum refineries and 

indicated gain in house-heating accounts other industrial plants made up the re- 

reported by the American Gas Associa- maining 41 percent. 

RESERVES 

The AGA Committee on Natural Gas Most of the addition to the reserves in 

Reserves estimated that the total proved 1967 was the result of the extension of 

recoverable reserves of natural gas in the jq fields and revisions of previous esti- 

United States as of December 31, 1967, Th b f i! 1 

were 292.9 trillion cubic feet. This in. tes: ~D© RUNET Or eee vet 
cludes estimates of offshore reserves, but Hons continued to decline, dropping 

separate figures are shown only for the from 4,377 in 1966 to 3,659 in 1967. 

Gulf of Mexico (34.2 trillion cubic feet). The ratio of reserves to annual produc- 

The change in reserves for the year tion declined from 16.5 years in 1966 to 

was an increase of 3.6 trillion cubic feet. 15.9 in 1967. 

PRODUCTIVE CAPACITY 

The AGA Gas Reserves Subcommittee of December 31, 1967. The capacity for 

and the American Petroleum Institute nonassociated reservoirs is estimated at 

(API) Reserves Subcommittee have pre- 84,732 million cubic feet per day, and 

pared estimates of the productive from associated-dissolved, 23,344 million 

capacity of the natural gas industry as cubic feet per day. The productive ca-
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pacity of natural gas from nonassociated _allowables. The productive capacity of reservoirs is defined as the maximum associated-dissolved natural gas from sustainable rate at which existing gas both oil and gas wells is directly related wells completed in such reservoirs can be to the productive capacity of crude oil. produced under present conditions to an It represents the producing gas-oil ratio unlimited market without specific regard at the increased rate of crude oil produc- to the capacity of existing producing tion. 
equipment and pipelines or established - | : 

, STORAGE | ) 
The development of underground gas withdrew 1.1 trillion cubic feet. storage facilities continued to expand, In addition to underground storage, but at a more moderate rate than in there is the growth in aboveground stor- the past several years. The additions for age for liquefied natural gas (LNG). At the year were less than 100 billion cubic present most of this type of storage is feet and 76 percent was in States located associated with peak shaving facilities of in the heavy consuming Great Lakes gas distributing utilities. The continued 

region. The ability to store gas in these growth and expansion of the natural | underground facilities close to major gas industry has created a need for 
markets during off-season periods has large volume storage near metropolitan | been a dominant factor in the industry’s | h int k load . growth. The gas transmission system 7°? to meet the wan or peak “oads. would be hard pressed to meet peak de- Storage of large volumes of natural gas mands without these. supplemental C22 be accomplished in_ its liquefied 
stocks. | state. By lowering the temperature to 

The industry added 1.3 trillion cubic approximately —260° F, the gas will feet to underground storage in 1967 and occupy 1é99-atmosphere pressure. : 

_ VALUE AND PRICE : 
The average value of natural gas at a high of 170.7 cents per Mcf in Maine the wellhead increased 0.3 cent to 16 to a low of 24.1 cents Mcf in Texas). _ cents per thousand cubic feet (Mcf) Costs to residential consumers remained while the cost at the point of consump- the same in 1967, but commercial con- tion declined 0.4 cent to 51.9 cents per sumers price increased 1.6 cents per Mcf. The average cost of natural gas Mcf and industrial consumers benefited at the point of consumption varies great- by a 0.4-cent reduction. 

ly because of transportation costs (from 

| FOREIGN TRADE 
Exports of natural gas to Canada level. Of the increase, 98.5 percent, or were increasing rapidly, with shipments 83.1 billion cubic feet, represented addi- primarily from Michigan to the Windsor- tional imports from Canada. Between | Sarnia area of Ontario. This export 1959 and 1967, the volume of gas im- market is expected to continue to ex- ported annually from Canada increased pand as additional transmission facilities from 81.9 billion to 913.3 billion cubic are installed. Exports to Mexico in 1967 feet. Most of this imported gas is mar- were 11,159 million cubic feet. keted in States within the Pacific North- Imports of natural gas from Canada west area, including 394 billion cubic also have been increasing steadily while feet in 1967. 

the volumes imported from Mexico have The first large-scale commercial export remained at a rather constant level of of liquefied natural gas (LNG) from the about 50 billion cubic feet annually. United States will be a joint venture of Total imports in 1967 amounted to 564.2 the Phillips Petroleum Company and the billion cubic feet which was 84.4 billion, Marathon Oil Company. They are devel- or 17.6 percent higher, than the 1966 oping a liquefied natural gas project to
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market Alaskan gas reserves. A sale has construction schedules for the producing 
been negotiated in Japan for about 139 facilities, liquefaction plant, ships and 
million cubic feet per day (MMcfd) of _ receiving facilities were prepared and 

liquefied natural gas to the Tokyo Elec- coordinated. First deliveries are scheduled 

tric Power Company, Inc., and the Tokyo for the third quarter of 1969 so as to be 

Gas Company for an initial 15-year term. ahead of the 1969-70 heating season. 

| Shortly after the contract was signed, | : 

~ WORLD REVIEW 

The United States, U.S.S.R., Canada, Nations in Eastern Europe, including 
Rumania, and Italy were the leading Poland and Czechoslovakia, are entering 
countries in marketed production of into agreements to expand imports from 
natural gas in 1967. Since 1964 the the Soviet Union over the next decade.* 
Netherlands has more than doubled pro- In addition to its arrangements with 
duction each year; for 1967 the gain was United Kingdom and France, the Algeria 
115 percent. Marketed production in the State Company has signed an agreement 
United Kingdom increased from 123 mil- to supply Spain with Algerian natural gas 
lion cubic feet in 1966 to 16,527 million (LNG) over a 15-year period beginning 

. cubic feet in 1967 when that country be- in 1970.° . _ 
gan producing from some North Sea wells. Another important development in the 

| ' Natural gas is rapidly becoming an transport of LNG is the Esso Libya ven- 

. important factor in the energy patterns of ture which involves the sale of 345 mil- 
many nations in Europe. Natural gas is lion standard cubic feet daily of 1,350- 
now, or soon will be transported by large- Btu Libyan natural gas (the energy 

diameter pipelines from the Soviet Union equivalent of 465 million standard cubic 

to Italy, Austria, and possibly France. feet daily of 1,000-Btu natural gas) to 

: France also has agreements to purchase Italy and to Spain, with deliveries to 
LNG from Algeria. The United Kingdom’s commence late in 1968. Most of the gas to 
needs are being supplied in part by be liquefied is produced in association 

liquefied natural gas shipped from Arzew, with oil. The gas will be liquefied at 

Algeria to Canvey Island in the Thames Marsa el Brega, Libya, and then trans- 
Estuary. Gas from the North Sea gas- ported in LNG tankers to La Spezia, 
fields is now entering the British market. Italy, and to Barcelona, Spain. Nearly 
The Netherlands has become the focal all of the gas to be liquefied is associated 
point in gas as it has the world’s largest $45 from the Zelton field and the Raguba 

gas reserve at Groningen. Some of the gas field in the Libyan Desert. 
from the Netherlands is moving into mar- 4Qil and Gas Journal. V. 65, No. 25, 1967,  _ 

kets in Germany, Belgium and France. PS page 111 of work cited in footnote 4.
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Table 2.—Quantity and value of marketed production | of natural gas in the United States 

eee 

1966 1967 
ee 

Average Average 
State Quantity Value wellhead Quantity Value wellhead 

(million (thousands) value, (million (thousands) value, 
cubic feet) cents cubic feet) cents 

per Mef per Mcf 
a 

Alabama_____.___._---___. 252 $32 12.8 248 $31 12.7 
Alaska____..-- 22-2 ee 11,267 2,794 24.8 14,438 3,610 25.0 
Arizona. ____.__..-_-_-___- 3,161 436 13.8 1,255 193 15.4 
Arkansas____.._._--_2_____- 105,174 16,407 15.6 116, 522 17,828 15.3 
California_.._-..._---______ 689 , 607 204,059 31.0 681, 080 202,290 29.7 
Colorado______.___-_-____- 136, 667 17,767 13.0 116,857 15,542 13.3 
Florida....-.------------e 212 30 14.2 123 — 38 14.8 
Tilinois__~___.2 22-2 ' 7,230 860 11.9 5,144 602 11.7 
Indiana__..__-____-__-__ ee 215 51 23.7 198 46 23.4 
Kansas_.__._2-_ 2 eee 847,495 114,412 13.5 871,971 116,844 13.4 
Kentucky________-____- Le 76,536 18,139 23.7 89,168 21,400 24.0 
Louisiana__..-.__..__.._... 5,081,435 929, 902 18.3 5,716,857 1,057,619 18.5 
Maryland___________-____- 696 181 26.0 621 159 25.6 
Michigan_____...-.......-. 84,120 8,598 15.2 33, 589 8,296 24.7 
Mississippi..._._.-...._.-.-. 156, 652 27,257 17.4 139 , 497 24,133 17.3 
Missouri_.._-.-.---------- 0 2 eee eee eee eee 121 30 8624.5 
Montana_________.__.____- 80,685 2,547 8.3 | 25 , 866 2,173 3.4 
Nebraska____-___._-.-____- 10,196 1,621 15.9 8,453 1,454 ° °&#17.2 
New Mexico______________- 998 , 076 124,760 12.5 1,067,510 138 , 776 13.0 
New York__...._-_-..-__._. ~~: -2,699 837 31.0 3,837 1,201 31.3 
North Dakota__...___.---. «= 46,585 7,547 16.2 ' 40,462 6,636 16.4 
Ohio_____.--- eee 43,133 10,223 23.7 41,315 9,957 24.1 
Oklahoma___._..-__._.-.-. -1,851,225 189,172 14.0 : 1,412,952 202 , 052 14.3 
Pennsylvania. _________-_-_. 90,914 25,820 28.4 89 , 966 25,280 28.1 
Tennessee..__.------------ 0 --- eee eee eee eee ee Lee ee 58 11 19.0 
Texas___..-.....-...--...-. 6,953,790. 903 , 993 13.0 7,188,900 948,935 13.2 
Utah___._.---- ee --.---- =i (sé, BG 8,809 12.7. 48,965 - 6,463 13.2 
Virginia_______-.___________ 4,249 1,275 30.0 3,818 1,149 30.1 
West Virginia__..........-. . 211,610 | 49,940 23.6 211,460. 50,962 24.1 
Wyoming___o ee 243,381. 35,290 14.5 240,074. © 35,051 14.6 

Total__.....-_------. 17,206, 628 2,702,759 15.7 18,171,325 2,898, 741 16.0 

A tt Shr eSnips 

1 Comprises gas either sold or consumed by producers, including gas loss due to natural gas liquids reeovery, 
losses in transmission, quantities added to storage, and increases of gas in pipelines. a 

)
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AVERAGE WELLHEAD mice _ MARKETED PRODUCTION 
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Figure 1.—Marketed production of natural gas by regions and average wellhead prices



Table 3.—-Marketed production, interstate shipments, and total consumption of natural gas in the United States 

(Million cubic feet) . , - 

Interstate movements | Transmis- Change in 
State by region Marketed 9 ————-—-_-___________—__-_-____— sion loss and underground Consumption 

production Receipts Deliveries Net receipts (+) unac- storage 
- or deliveries (—)counted for 

New England: om | | . 
Connecticut._...._..- ee ee eee ee eee ee eee 135,569 83 , 826 +51, 748 1,968 _._LLL LLL. 49 , 780 
Massachusetts_.._.......- 2-2 eee eee eee eee 143 ,318 12 ,682 +130, 636 2,245 +174 128 ,217 
Rhode Island. _-_--__---.-.-----~--------------- eee ee eee eee 88, 523 69 ,418 +19,105 612 _.i2 Leek 18 , 493 . 
Vermont, Maine, and New Hampshire.........-0.2---220 Joel. 7,004) LLL Ll +7,004 426 __ Lee 6,578 

Total: : | . 
. 1967__._....-.------- eee eee eee eee eee eee 874,414 165 , 926 +208 , 488 5,246 +174 203 ,068 

1966.__..___--.----- 2 eee ee eee eee eee 341,029 149 , 842 +191 ,187 5,048 __._._-_____- 186,144 

Middle Atlantic: _ 7 7 } : 
New Jersey..._.-.-.-- eee eee ee ee ee eee eee eee eee 678 ,228 420,719 +252 ,509 1,088 —6 251,482 
New York.._._...-------------- eee eee eee 3,837 844,048 252 , 809 +591 ,239 3,228 +2,728 589,120 a 
Pennsylvania... __......-----.--2-- eee eee 89,966 1,826,672 1,209,168 +617 ,504 11,305 +17, 566 678, 599 > 

Total: a — | = 
1967_._..-0- eee 93 , 803 3,343 ,948 1,882 , 696 +1,461 ,252 15,566 +20 ,288 1,519,201 > 
1966____.- 2 ee eee 93 ,613 3,152,931 1,667 ,256 +1,485,675 56,187 —13,089 1,536,190 te 

East North Central: i 7 a 7 a oo @ 
Illinois.__.._-_-22 2 eee eee eee 5,144 2,163,355 1,152,186 +1,011,169 22,740 +31 ,495 962 ,078 wm" 
Indiana_______._.----------- eee eee 198 1,813,968 1,371,265 + 442,703 3,478 +4,791 434, 632 
Michigan...______-_~--. 222 eee eee 33 , 589 698 , 475 40,418 +658 , 057 9,352 —7,152 689 , 446 
Ohio____ 2 eee 41,315 2,553,517 1,628,374 +925 ,143 2,338 +1,299 962 , 821 
Wisconsin.__._...-.------------------------ eee nnee eee nee 267,045 14,142 +252 ,903 4,870 .- 2 Lu. 248 , 033 

- Total: oo - | 
1967__._...-------.--.--.--------- een 80 , 246 7,496,360 4,206 ,385 +3 ,289,975 42,778 +30, 433 3,297,010 
1966___._-.- eee 84,698 6,943 ,234 83,885,251 +3 ,057,983 52 , 766 +46, 556 3,043,359 

‘West North Central: _ . . . 
Jowa.__.-_..-- ee ee eee eee eee eee 1,173,314 882 , 504 -+290,810 4,838 +13 ,122 272 , 850 
Kansas...__..2 22 ee ee eee 871,971 1,693,221 2.,083., 980 — 390 ; 759 2; 280 -—2 511 | 481,448 
Minnesota._.._... 1. - 2-2 eee eee eee 388 ,390 105,102 +283 ,288 202 Li __- 283 , 086 
Missouri_...-__-...-------.---.--- nee eee 121 1,661 , 867 1,291,995 +369 , 872 9,221 : -+-69 360 , 703 
Nebraska.____._.......---.------- eee eee eee 8,453 1,156,110 973 , 066 +183 ,044 1,020 +646 189 ,831 
North Dakota_.._._.0 222.2 eee eee 40 , 462 6,374 9,512 —3,188 816 _______ Le 37 ,008 
South Dakota...-..0.202.2.2.-0-00002 2 eee eee ee eee 28 , 868 1,004 +27, 864 129) ____LL_l Lee 27,735 

Total: oO a 
1967.22 eee eee 921 ,007 6,108,144 | 5,347,163 +760,981 18 ,006 +11 ,326 1,652,656 . 
1966... 22 eee 904,276 5,803,100 5,040,007 +763 , 093 37 ,365 —1,118 1,631,122 ~] 

See footnotes at end of table. . . a . bs



Table 3.—Marketed production, interstate shipments, and total consumption of natural gas in the United States~-Continued x 

. ~~ (Million cubic feet) ce se, Lo - oo, SS 

Interstate movements Transmis- 

State by region Marketed. tenn ionlogsand Changein Consumption 

: . . . production Receipts Deliveries Net receipts (+) unac- underground 7 

| - mo — . or deliveries (—) counted for storage 

South Atlantic: 
. 

Delaware___..___._._ een enn en ee ee ee eee eens 23,889 | “1,518 +21 ,871 §14 +294 21,063 

Florida___.._..._.------- een nn ne ee en eee 128 227,489 _....------- +227 ,439 2,081 __-_._----- 225,531 

Georgia._____-__----- oo ene nnn eee cee teens 1,055 ,687 797,663 . +258 ,024 8,690 ____._._-.- 254,384 

Maryland and District of Columbia----~-.--.------------- 621 693 , 3872 543 , 626 +149, 746 1,726 +8,788 189 ,853 

North Carolina.____..__--------------- eee ee eee eee oe eee eee 673 ,861 574,676 +99,185 1,204 ....-_-.-.- 97,981 

South Carolina__._._._.-------~------------ eee eee ene zee 778,373 673 , 861 +104,512 8,973 ...-._---.- 100 ,689 

Virginia___..._..__-.-------------------------------- 3,818 795,107 680 , 254 +114, 853 2,712 +72 115,887 

West Virginia_.__...._-------.-~---------------------- 211,460 1,090, 403 1,124, 633 — 84,230 1,487 +10,515 165 , 228 5 

Total: . 
tI 

1967. ee 2 eee eee eee 216,922 5,337,631 4,396 ,231 _ +941, 400 17,337 +19,669 1,120,416 ‘oo 

1966____..______---------e ee eeeeee 216, 767 4,916,426 4,040 ,695 +875,731 25,069 = 2,894 1,069 , 823 Pp 

East South Central: 
. n 

Alabama____...---___------- ee ee eee 248 2,509 ,299 2,254,258 4+255,041 1,118 ____-_----- 254,176 rt 

Kentucky... .- 2-22 2eeee noone een nee 89,168 3,083, 696 2,962,722 +120,974 3,942 +2236 208 964 B 

Mississippi____..-_---------------------------------- 139 , 497 4,980,531 4,833 ,931 +146 ,600 3,286 —476 283 ,287 by 

Tennessee._.___-___-------- ee ee eee en ee ee eee . 58 3,312,635 3,074,312 +238 ,323 6,169 __._..-_--- 232 212 td 
I A Oo 

Total: 
. . Oo 

. 1967..___.------------------------------- 228 ,971 13,886,161 13,125,223 +760 ,938 14,510 +1,760 973,639 w 

1966_______________.-_-_----- +--+ ---------- 233 ,440 13,014,234 12 ,330 ,958 +683 , 276 14,909 —4,098 905,905 a 

—————————— eee 
SSS © 

West South Central: 
| 

& 

Arkansas.___.__------------------- - eee 116 ,522 2,457,182 2,259 ,392 +-197 ,790 14,927 +426 298,959 

Louisiana.........------------- ew ene eee eee --~ 5, 716, 857 1,237 ,137 5383, oF —4,146,147 16 428 + 44,729 1,509,553 

Oklahoma_.__---------------------------- 0 oe ener 1,412 ,952 1,054, 717 1,936 , 297 — 881,580 4,537 +26, 505 500 , 830 

TeXaS...__._- ee eee eee eee nee nee eee eneee--+ 7,188,900 823,801 3,528, 2538 —3,204,452 54,449 +11,069 3,918 ,930 

Total: mo — oo 

1967-2 -- = - =e eee 14,435,231 5,072,837 13 ,107 ,226 — 8,034,389 90 ,341 +82 ,729 6,227,772 

- -4966___._._.__-_------ eee eee eee eee eee ----~ 18, 491, 624 5 , 088 , 542 12 654,033 —7,565,491 128 ,323 +49 ,209 5,758 , 601 

’ Mountain: 
. 

Arizona__._______---------------------------+-------- 1,255 1,316,669 1,157,939 +158,730 . 1,219 __________- 158,766 

Colorado. ___.___-_---------------------------------- 116,857 218,751 ‘93 ,325 +125,426 = 5,515 +1,1384 235,634 

Idaho__..________.----- ee eee ee eee reer ene 323 ,124 288,469 -+34,655 872 eee 34,283 

Montana._._....--.--------------------------------- 25 , 866 66,519 11,495 +55 ,024 1,289 +13,819 65, 782 

Nevada_________--------- eo ne ne eee renege ece 35,627 _...-.-.--_- ‘+35 ,627 592 ____ et 35,035 

New Mexico_.__....._------ eee e nen ee ee eeeenee------ =, 067,510 623, 090 1,376,027 — 152,937 12,616 +218 301,739 

Utah_.._--.--~------------------------------------- 48 ,965 ~ 199,031 138 ,978 + 60,053 1,113 +220 107,685 

Wyoming. ._..--.----------------------------------- 240 ,074 77,441 _ 230,789 —153,348 © 2,658 —1,209 85,277



Total: 
1967__.__..------------- eee eee ee-e-- =: 1, 500,527 2,860,252 3,297,022 — 436,770 25,874 +14,182 1,024,201 
1966______.._.--------------------- ~~ +e 1,481,336 2,693 , 162 3,112,955 — 419,793 46 , 446 +27,164 987 , 9338 

Pacific: 7 
Alaska______.---------------e0----- ~~ ee eee 14,488 _.....----- eee eee ee eee ---- +e 2,549 __._ 1 _L. 11,889 
California_.......-.--..----~---------------------+-- 681 ,080 1,829,287 __._.._-...... +1,829,287 61,228 +3 ,204 1,945 ,985 
Oregon..._...-.-------------------- ee eee eee eee 276 , 786 205,166 +71,620 1,743 _.....__...- 69 ,877 
Washington_._..._-.--------.----------- eee eee eee eee 394,651 264,821 +129, 830 . 1,586 +1,064 127 , 280 

Total: 
. 

1967_________.._-.----.-------------- eee 695,518 2,000, 724 469 , 987 +1,580, 737 67 ,056 + 4,268 2,154,931 
1966___.____.._.-...-----.------------- +e 700 , 874 1,752,825 868 ,845 +1 ,383 , 480 40,095 —38 ,3875 2,077, 634 

Total United States: | - | 2 | 
1967_____._..-_-.--_-_..---------- eee et-- «618,171,825 146,480,471 245,997,859 +482 ,612 296,214 +184 ,829 18,172,894 
1966_._____.__..-.-._-_----.--------- eee =: , 206, 628 48 , 704,983 48 , 249 , 842 +455,141 401,203 +68 , 855 17,191,711 

1 Includes receipts from Canada of 258,707 MMcf into Idaho; 83,718 MMef into Minnesota; 80,769 MMef into Montana; 618 MMef into Vermont; 140,428 MMef into 
Washington; 4,020 MMef into New York and from Mexico 50,971 MMcf into Texas. | . 

2 Includes deliveries into Canada of 29,982 MMcef from New York; 40,418 MMef from Michigan and 106 MMef from Montana and into Mexico 8,716 MMcef from Arizona 
and 7,442 MMcef from Texas. . 

x 

2 

| =] 
. So 

oo
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Table 4.—Net interstate pipeline movements 
— (Billion cubic feet 

Ne 

Net Be 
. Region and State and _ receipt (+) Receipts State, quantity 

State abbreviation or 
delivery (—) <1 reer 

New England: 
Connecticut (CT). ___- +51.7 MA 1.6 NY 183.9 ---. 22----- eee eee 
Massachusetts (MA)___ +130.6 NY 73.9 RI i 
Rhode Island (RI)____- +19.1 CT 88.8 2 Lene ee eee eee Maine, Vermont, . 

N. Hampshire______. +7.0 CN 0.6 MA © 6.4 Loe Leelee ee Le 
(ME) (VT) (NH) | | 

SO errr 

Total___........... +208.4 NY 207.8 CN 0.6 ---- -..---- 1-22. Lee eee 

Middle Atlantic: 
New Jersey (NJ)...... +252.6 PA i 

. New York (NY)____-. +591.2 NJ 420.3 PA 404.6 CN . 4.0 -_.. -LLLLee Pennsylvania (PA)__.. +617.5 MD 5381.8 OH 633.2 WV 5538.4 --- 2 _LL lle enna OE 
Total. .......-.-... +1,461.8 MD 531.8 OH . 633.2 WV. 553.4. CN 4.0 eS ian ec aa a 

East North Central: . | 
Illinois (IL)__...-..... +-1,011.2 IA 567.8 KY 372.9 MO 1,081.5 ____. ______. Indiana (IN)_.._...... +442.7 IL 844.9 KY 827.9 -.-. wale Lee Lee 
Michigan (MI)_.-.--_.. +658.1 IN 196.5 OH 487.9 WI 14.1 22. LLL Ohio (OH)___.-__-.-... +925.1 IN 1,038.6 KY 1,110.5 _.._ _..___. wane eae nee 
Wisconsin (WI)__-.... +252.9 IL 166.1 MN 100.9 __-.) _lleelee LLL LLL 

Total_____________. +3,290.0 IA 567.8 KY 2,311.8 MN 100.9 MO 1,081.5 

West North Central: . 7 
Towa (IA)__._________ +290.9 MO 209.9 NB 963.2 1...  -__.___. LLL. ------ . Kansas (KS)__..__.___ —390.8 OK 1,662.7 __.. __.-.o. Looe Ld -- annus Minnesota (MN)______ +283.3 IA 304.4 SD 4.8 CN 88.7 .--. LuLu. Missouri (MO)_____... +869.9 AR 791.4 KS 859.2 OK 10.7 .-- 2 loll. Nebraska (NB)___--._. +183.0 CO 2.9 KS 1,185.6 WY. W7.1o 2. Lele North Dakota (ND)___ —3.1 MN 4.20 -.02 Leek ee eee Lee South Dakota (SD)____ +27.9 IA 10.0 MT 9.1 NB | 9.4 (sere wee eeee 

| Total....-.-....... 761.1 OK 1,673.4 CN 83.7 AR 791.4 WY 16.8 
LS Seas ra - 

° “ South Atlantic: ; 
Delaware (DE)_______ +21.9 PA 23.4 _--2 Leelee Lee Leelee Lt LLL. . Florida (FL)_.-.--.... +227.4 AL 218.4 GA 9.0 ---2 --eeeee eee eee Georgia (GA)_______.- +258.0 AL 1,055.1 -.-- Lelie. Lee Lee Maryland and D.C. CS 

(MA)____ 22 +149.7 VA 675.2 WV | 4.8 DE 1.5 2-22 LLL lle North Carolina (NC) __ +99.2 SC 673.9 -.-2 Lonel lee eee ee South Carolina (SC) __- +104.5 GA 778.4 -.28 weet ee eee nee 
Virginia (VA)_________ +114.9 NC 574.7 TN 3.0 WV. 213.0 ---.  ___LLLL West Virginia (WV) __- —34.2 KY 639.1 OH 97.9 2-2 Lleelee fle LLL meee 

Total. ..--_-__ Le +941.4 AL 1,273.5 KY 6388.5 OH 97.9 2 Loni nee eee 
East South Central: 

. Alabama (AL)_______- +255.0 MS 2,506.3 _... -_.L---e Leet Ll Le. Kentucky (KY)_______ +121.0 TN 3,070.8 VA . a 
Mississippi (MS)_----. +146.6 AR 1,461.1 LA (3,516.3 _-..  _leeeee Ll LLL Tennessee (TN)_______ +2388.2 AL 977.8 GA . 9.7 MS 2,824.5 __.. ______. 

A 

Total. _ 2-2 Le +760.8 AR 1,461.1 LA 8,516.3 .2.. ~~~. LLL LLL 

eee 
West South Central: 

Arkansas (AR)__-----. +197.8 LA 1,740.1 OK 70.1 TX 640.1... __LLLee Louisiana (LA)_._.._.._. —4,146.1 TX 1,110.38 ---2 Leelee LeeLee 
Oklahoma (OK)______- —881.6 TX 7 
Texas (TX)__._....... —8,204.5 MX SS 

ee 
Total_._._._.._.... —8,034.4 MX | 

ee 
Mountain: 

Arizona (AZ)________. +158.7 NM 1,298.2 UT 9.3 -.-2 _LLeeee lle LLL Colorado (CO)__.__.-_ +125.4 KS 58.7 NM 23.1 OK 67.3 WY 59.7 Idaho (ID)__________. +34.7 UT 61.9 CN 2538.9 _.-2 LLL Lee LLL Montana (MT)______. +55.0 ND 7.3 WY 26.1 CN 80.7 ---- LL LLLe Nevada (NV)_________ +35.6 AZ 19.8 ID 15.8 _.-2 LLLleee Lee LLL New Mexico (NM)___-_ —752.8 TX 568.5 .-.. -_L--_.. LL ween eee Lee eee 
Utah (UT)___________ +60.1 CO 80.5 WY 90.8 oo LLueeee LLL LLL Wyoming (WY)-_______ —153.4 SD SS 

ee 
Total. .____________ —436.7 KS 58.7 OK 67.3 CN 284.6 ND. 7.3 

See footnotes at end of table.
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of natural. gas in the United States in 1967—Continued 
at 14.78 p.s.i:) 

Deliveries State, quantity 

.... ..... RI 88.8 ---- -onneee ee eee eee eee ee eee hee 
__-. _.... CT 1.6 NH 6.4 __. _.----e eee eee eee eee nee nee 
__.. _.... MA 9 

__.. ..... NY 420.8 __-- ------8 eee eee ee eee tee eee eee eee 
___. _.... CT 133.9 MA 73.9 CN 29.9 ___. _____.. ..-. -u--- ---. Lee e 
__.. _.... DE 23.4 NJ 672.9 NY 404.6 __-. -_----- - 2-2 ene eee Lene 

__-. _-.-. CT 133.9 MA 73.9 DE 23.4 CN 29.9 _... ..--- ---. Leuee 

__-. .-.-. IN 844.9 WI 166.1 80 oe ee cee eee cee eee ee eee 
__.. ..... MI 196.5 OH 1,083.6 _.__ ___.._. _... _.._... u_-. -ue-e Leen Lee 
__.. ..... CN 40.4 _.-0  Leeeeee ee eee ee eee ee ee eee eee 
__.. ..... MI | 487.9 PA 633.2 WV 97.9 _... ___.... __._. __ow eee Lene 
__-. _..... MI 14.10 22 cee ee eee ee ee ee ee ee 

__-. --... PA 633.2 WV 97.9 CN 40.4 __-. _--eeee eee eee eee eee 

ee. ILbsOB67.8 MN 304.4 LA 10.0 22. ceeeeee eee cee eee eee 
___. ..... €O 58.7 MO 859.2 NB 1,185.6 _... ____... _... _--2. -2-e Leen 
_.-. -.... ND 4.2 WI 100.9 _.._ ___..-. __-. _.-..-. Leen Lene Leen Lene 
__-. .---. IL 1,081.5 IA 209.9 _... __.---. -_-- -oe- ee Leen eee eee ee 
___. _.... IA 963.2 SD 9.4 ___ _.---. le, Lette eee eee nee ee 

__.. _.... MN 3 WY i 

MT 1.8 CO 55.8 IL 1,649.38 WI 100.9 __.. __----. ---2 Lene, epee eee ee 

ee --uee MD 9.1.50 ee eee ne eee ee cece eee eee cee eee 

_... ---. FL 9.0 SC 778.4 TN 9.7 _... _..0--0 ll72 TIT TTT Tar 

_.-. -..-. PA 581.8 -.-- wee eee eee eee ee eee ee eee 
~--.- ----. VA 674.7 2-0 eee eee nee ee eee eee eee eee ee eee eee ee ee 
__.. ..... NC 673.9 __.. _.----- Lee eee eee eee eee eee eee eee ee 
__.. _.... KY .6 MD 675.2 _.-.  ___---- eee eee eee eee ee eee 
__-. ..... MD 4.8 PA 553.4 VA 213.0 __.. _.----- ---- ----- eee Leen 

---- ----- PA 1,061.8 TN A 

_--. ...-. FL 218.4 GA 1,055.1 TN 977.8 __.. -_----- eee eee eee eee 
__-. ..:-. IL 372.9 IN 827.9 OH 1,110.5 WV 639.1 -.-. ----. ---- ----- 
a... ----. AL 2,506.3 TN 2,824.5 _.-. __----. _ oe celts eee eee eee eee 
_... ..... KY 3,070.8 VA 3.0 --- penne ne ee ee ee eee 

_... ----. OH 1,110.5 VA 2.4 WV 639.1 GA 1,045.4 FL 218.4 IL 372.9 
IN 827.9 

_.-. ----. MS 1,461.1 MO 1) 
_.-. ----. AR 1,740.1 MS $8,516.38 _.__ _____-. __-_ __._-_-. uu... -u-- ---- ~---- 
_... ..... AR 70.1 CO 67.3 KS 1,662.7 MO 10.7 _.-. _-.-. -_-. —---- 
__-. ..... AR 640.1 LA 1,110.3 NM 568.5 OK 929.2 MX 7.4 .-.. ____- 

__.. ..... MO 802.1 MS 4,977.4 KS 1,662.7 NM 568.5 CO 67.3 MX 7.4 

_.-- ----. CA 1,125.2 NV 19.8 MX 3.8... -ppeeee cee eee eee eee 
_--. ..... NB 2.9 UT 80.5 _.-. ------e eee eee eee eee eee 
_... ..... NV 15.8 OR 19.5 WA 245.8 _... _------  ---- ene ee eee 
_... ..... SD a a 

_--. -..-. AZ 1,298.2 CO 23.1 _... __...... _... _.n-eee Lene beeen eee beeen 
_-. -.... AZ 9.3 ID 61.9 _.-. _.----- eee eee ee eee eee eee 
__.. ..... CO 59.7 MT 26.1 NB 17.1 UT 50.8 _... -.--. ---. ----- 

TX 568.5 CA 1,125.2 NB 20.0 SD 8.8 OR 19.5 WA 245.8 MX 3.8
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Table 4.—Net interstate pipeline movements 
(Billion cubic feet 

a Net . 
Region and State and __ receipt (+) Receipts State, quantity 
State abbreviation or 

delivery (—) . 

Pacifie: . . 
Alaska (AK)__-_------ 00 =e eee eee een eee eee eee eee ee ee eee eee eee een eee 
California (CA)_------ +1,329.3 AZ 1,125.2 OR 204.1 -_-_- eee eee Lee eee 
Oregon (OR)_____------ +71.6 ID 19.5 WA 256.2 eee eee eee eee ee eee 
Washington (WA). -__- +129.8 ID 245.8 CN 140.2 __-.. ------e eee eee 

Total-__._..-..---- +1,530.7 AZ 1,125.2 ID 265.3 CN 140.2 .... ...-.-- 

Total United States__ 482.6 __-- a eee eee eee ee ee ee eee 

Foreign: | | 
Canada (CN)____-___-.  --------) ---- 70.5 -.-. --e---e eee eee eee ee eee ee 
Mexico (MX)_..------  --------  ---- 11.2 _--_ lull ee Lee eee eee eee eee ee 

Note: Detail figures may not add to totals due to independent rounding. .
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of natural gas in the United States in 1967—Continued 
at 14.73 p.s.i.) . 

Deliveries State, quantity : 

a 

"TTT T7777) GAT B94TT TTD TTT TTD OTD TTD Tid eee 
| _... ...-. OR 956.2 _... 9-2 ee eee ee eee nee 

Sl 

woe oe eee ~--- serrtte eee wee eee -o-- wee eee ~--- moe eee ~a-- ean ee ---- —_—---— 

woe eee ee eee BIBL eee eee ee ee eee ee eee ee eee eee eee 
wen eee eee 51.0 _--0 penne ee ee ee ee ee eee cee eee



Table 5.—Number of consumers and volume of natural gas consumed by principal uses in the United States! x 

i 0° . 

Number of Volume of natural gas (million cubic feet) 
consumers a a rn rr tn 

ae : 

(thousands) - Industrial ' Consumed 

—— Sn at electric 

State by region . Field use All other utilities 
Residential Commercial (pumping, Used as Used as _ industrial oo Total (included 

Residen- Com- drilling, fuel at pipeline fuel Total consumption in other , 
tial mercial extraction petroleum fuel including -. industrial industrial 

loss and refineries electric use) 2 | 
_ plant fuel) utilities 

New England: 
Connecticut. ________-.-------- 358 26 26,177 8,081 __-.-----) ------- 307 15,265 15,572 49 ,780 458 

Massachusetts_..__.._.-------- 965 61 73 ,AT1 21,602 __.-_-_-.  ------- 1,981 31,163 33,144 128 ,217 8, 582 

Rhode Island___._-.----------- 147 9 10,350 2,882 ._.-.----  ------- 33 5 , 228 5,261 18 , 493 265 

Vermont, Maine, and New 
Hampshire____.._._.-------- 59 4 3,967 1,598 __...-.-.  ------- 19 999 1,018 6,578 ______._-- = 

Total_._..___--------------- 1,529 100 118 ,965 84,108 ____.-.-. ------- 2,340 52,655 | 54,995 208 , 068. “9,805 4 

Middle Atlantic: 
‘> 

New Jersey..._..-------------- 1,588 161 135,148 26,466 _______-- 6,534 712 82 ,627 89 , 873 251,482 28 ,800 i 

New York_.....-__------------ 3,797 276 3138 , 656 107,901 508 __._--- 6,728 160 ,327 167 , 563 589 ,120 84,286 wa 

Pennsylvania__.__.._---------- 2,202 137 279,817 © 76,988 2,391 25,388 23,612 270, 408 321,794 678 , 599 2,362 ts 

Total.......----cececeeeue. 7,587 =» B74. 728,616 = 211,855 2,899 31,917 381,052 518,362 579,230 1,519,201 110,448 «= & 

East North Central: a a 7 - - —_ B 

Illinois________.----_------------ 2,620 184 382,277 169 ,854 14,155 18,166 19,402 358,224 409,947 962 , 078 45,888 Oo 

Indiana___._____-_--__----.---- 982 90 139 , 519 57,181 5 5,120 11,165 221,642 237,932. 434, 682 14,984 vA 

Michigan_______...------------ 1,729 148 302 , 472 107 , 796 6,149. 2,540 — 8,805 261,684 | 279,178 | 689 , 446. 4,349. * 

Ohio________-._--_------------- 2,848 179 442 ,360 141,374 2,656 13,807. . 13,344 349 , 280 379 ,087 . 962,821 - 6,359. Hy 

Wisconsin._._.._..--.--------- 691 52 90,994 81,544 ____..--- (3) 2,780 3 122,715 125,495 248 ,083 20,170" 2 

Total... 8,B20.”-»65B-*:1,357,622 507,749 22,965  (83)~=S*«iH AGG $1,818,545 1,481,639 3,297,010. 91,700 | 

West North Central: 7 _ - | OO oo 

lowa._._____----------- eee 527 68 81, 592 45,005 .--.--.-. -.----. 18,765 132 ,488 146,258 272,850 60,538 
Kansas__________--_----------- 544 56 84,912 31,218 88,322 30,3385 57,222 239,484 365,318 481,443 185,749 

Minnesota___....-------------- 554 46 89 ,020 88,911 ___------ (3) 2,654 152,501 155,155 288 ,086 ‘55 487° 

Missouri____.....------------- 895 92 133 ,355 68,786 __--.---- (3) 10,539 148 ,073 158,612 360 , 703 46,748 

Nebraska._____-_..------------ 301 42 53,819 32,263 3,334 (3) 10,256 90,159 103 , 749 189 , 831 89,514 

North Dakota__.___._--------- 44 6 6,467 5,654 22 ,283 (3) il 2,593 24,887 37,008 23, . 

South Dakota__._.....--------- 69 10 9,910 9,607 __.------ ------- 50 8,168 8,218 — 27,735 8,455 

Total.....------------------ 2,984 320 459,075 231,394 68,989 (8) 94,497. 773,416 962,187 1,652,656 841,514 | 

South Atlantic: a _ oe a a - ] - 
Delaware____.__---.----------- 73 5 6,844 1,968 _._._..-- (3) Lite eee 812,251 12,251 21,068 3,913 

Florida__.__....__----.-------- 343 25 9,430 19,084 210 __-_--- 3,827 3 192,980 197,017. 225,581 107,815 

Georgia_______---------------- 681 53 80 ,322 28,590 __------- (3) 6,173 139 ,249 145,422 $254,884 8, 860°



Maryland and District of : | | 
Columbia.___-._..--.-.----- 774 61 77,130 25,788 257 owe 1,825 | 34,8538 36 , 935 139 , 853 372 

North Carolina..-...-.-----..- 219 34 21,416 11,047 --------  ------- 4,858 61,165 65,518 97,981 2,063 
South Carolina__......_.....__- 197 22 13,774 7,495 -_-_----- 4------ 2,419 . 76,851 79,270 100, 539 15,149 
Virginia___.__...-.-..---..---- 449 48 41,495 19,280. ____-___-. ~--.--. . . 7,020 48,142. 55,162 115,887 2,480 
West Virginia.__._.___-_.-.------.- 331 28 =. 80, 202 15,487 16 ,202 687. +16,710 65,990 — 99 , 539 165 ,228 618 

Total___..._.--.-----------. 3,067 | 276 . 800,618 128,689 16,669 (3) | 42,327 3 631,481 | 691,114. 1,120,416 141,270 

East South Central: 7 - 7 ee ~ - 

Alabama. _____..-_-_.--------- 501 36 45,548 30,004 162 (3) 15,221 3 163 , 246 178 ,629 254,176 7,863 
Kentucky. ._...-__--.---.----- 484 47 69 , 542 25,698 138,328 (a) 28 , 980 366,416 108 , 724 208 , 964 380 
Mississippi-_-...-._------.----- 297 34 26,145 13,082. 9,709 (3). 48,738 3185,613 244 ,060 283 , 287 74,0385 
Tennegsee________--_--_-_------- 376 47 . 41,659 31,261 | 355 =e (8)——i(“w:CO22 268 8 136,669 159 , 292 232 ,212 24,991 

Total__.____.--.------------ 1 ,658 - 164 182,889 100,045 28,554 (3) | 115,207  3551,944 690, 705 973 ,689 107,269 

West South Central: — a —_ | 7 nn . 
Arkansas_______-__.__----_---- 348 47 52,777 33 ,122 13 , 766 10,561 12 ,057 176,676 213 , 060 298 ,959 54,486 

Louisiana_.___.._.-.---------- _ 792 79 74,386 35 ,348 811,167 109,482 56,936 922,284 1,399,819 1,509,553 223 ,282 
Oklahoma_____.-.-_._-___-_---- 612 64 67,395 29,781 $116,119 46,782 14,184 226,119 403 , 204 500 , 330 154,177 
Texas.._.__.__.-.----u--------- «=.2, 882 238 201,407 90,614 1,078,742 508,798 72,8538 1,967,016 38,626,909 3,918,930 774,033 z 

Total____.._...--.-..------- 4,084 428° 395,965 188,815 1,519,794 675,578 155,530 8,292,095 65,642,992 6,227,772 1,205,978 a. 

Mountain: _—_ . a —_ -_ i _—_ 7 7 i OO 2 
Arizona_______---- eee 366 35 25,376 15,095 83 ____ Le 23,724 94,538 118 ,295 158 , 766 39 ,944 < 
Colorado____.....-------- uae 474 57 75,351 38 , 855 — 6,794 2,084. 1,615 110,985 121 ,428 235 , 634 36,443 
Idaho___._._. eee 58 10 6,179 4,972 ____--u-e Lee -1,406 21,726 28,182 34,283 weeeeeeee-, 2 
Montana__._-__.--_-------_---- 129 16 19, 756 13 ,090 6,648. .3,583 . T76 21,979 32 , 936 65,782 502 mn 
Nevada. __..__-.-.---.-------- 56 3 5,230 8,660 __.__-___ . - LLL. 24 26 ,121 26,145 35,035 (16,455 
New Mexico____.-..--_-------- 241 27 31,126 15,847 92 , 942 2,692 24,440 134,692 254, 766 301, 739 50,283 
Utah.____- eee 232 15 38 ,935 6,882 4,589 (5,773. - 210 51,296 61,868 107,685 | 7,390 a 
Wyoming-__..._...--_-.------- 67 9 | 11,989 10,148 27,715. .9,046 4,326 | 22,103 | 63,190 85,277 159 

Total___.____-._---_---_-__- 1,623 172 2138 , 892 108,549 138,721 23 ,078 56,521 483 , 440 701,760 1,024,201 151,176 

Pacific: 7 7 —_ 7 a OO OO 
Alaska___._.._..-._----..------ 9 2 1,958 2,722 1,659 LLL Llu 5,550 7,209 - 11,889 4,318 
California. ......-__..--..-_---- 5,303 837  522,122- 181,392 135,300 108,885 18,414 979,822 1,242,421 1,945,935 579 , 952 
Oregon......_..--.------------ 158 21 13 , 427 6,912 __.-- Le. Lee 1,903 47,635 49 ,538 69 ,877 321 
Washington_______.__..------.- 212 30 =. 28, 160. 14,821 wee eee eee Lene eee 2,465 86,784 89 ,249 127,230 wee eee eee 

Total_...------------------- 5, 682 890  560,667.. 205,847 | 186,959 108,885... 22,782. 1,119,791 1,888,417 2,154,981 584, 591 

Total United States: a . oo . ee . i 
1967_____.-__-.-_._..__._. 36,484 8,077 4,818,304 1,716,551 .1,925,500 4986,085 575,752 48,705,702 12,148,039 18,172,894 2,743 ,251 
1966___....._.__-_.....-. 386,084 8,120 4,188,259 1,622,740 1,772,708 .908,398 535,353 8,219,253 11,480,712 17,191,711 2,608 , 768 

1 Includes natural gas which is distributed as component of mixed gas. | ae | 
2 Federal Power Commission, preliminary figures. 
2 Included in ‘All other industrial fuel’’ to avoid disclosure. a] 
4 Detail does not add to total. Total figures for ‘Used as fuel at petroleum refineries” included 70,605 MMef which ig excluded in total figure for “All other indua- a 

trial fuel.’’ Natural gas used to produce carbon black, amounting to 84,068 M Mef, is included in “All other industrial fuel.” ee



Table 6.—Value of natural gas at the point of consumption in the United States | | a 

a 

 — 

| Value (thousand dollars) Average value (cents per Mcf) 

Industrial — ee oo oe . Industrial 

| | : egy a eld ) | 
use 

State by region Residential Commercial Field use (pete. Total - Resi- .Com-.- (pump- All Total 
.-(pumping,.: All other...» Total,,; ..consump- dential merical '" ing, other Total consump- 

drilling, including tion. drilling, in- tion 
extraction electric —— on extrac- cluding | 
loss, and utilities a tion electric . 

. plant fuel) oo OS loss, and utilities 
plant 
fuel) . 

New England: . 
Connecticut__.___..------------- 47,825 12,279 __-_..--- 11,096. 11,096 71,200 182.7 152.9 ...-. 71.8 °(71.8 148.0 = 

Massachusetts____.._._----------. 187,979 81,647 ____-._-- 19,561 . 19,561 189,187 187.8 146.56 --_-- 59.0. 59.0 147.6 . 0 

New Hampshire, Vermont, and OO ts 

Maine. ___________--_._------- 7,763 2,864 _____.... | 1,103 1,103 11,280 195.7 148.4  ..... 108.3 108.3 170.7 a 

Rhode Island___._..---.-.------- 18 , 734 4,882 __._..---. 4,242 - 4,242 . 27,308 181.0 150.8 __.-.- 80.6 80.6 147.7 e 

Total...__..___--.-__--------. 212,301 50,622 __._-__-.. 36 ,002 _ 36,002 298,925 186.3 148.4 —___. 65.5 65.5 147.2 . | 

Middle Atlantic: a | e 

New Jersey_....-.--------------- 258,748 39,274 __..___-- 43 ,925 . 43 ,925 841,942 191.5 148.4 —_____ 48.9 48.9 186.0 td 

New York__._._..__--_.._------. 446,646 135 ,632 1438 =109,261 109 , 404 691,682 142.3 125.7 28.1 65.4 65.8 117.4 oO 

Pennsylvania_._..._.-..--------- 320,881 69 , 638. 932 168,007 168,939 559,458 114.7 90.5 39.0 52.6 52.5 82.4 iS 

Total_.__.___..--------------- 1,026,270 244,544 1,075 21,198 322,268 1,593,082 140.9 115.7 37.1 55.7 55.6 104.9 _ 

East North Central: 
3 

Ilinois___....._..---.--.--.-.--- 390,798 128,919 2,385 167 ,156 169 ,491 689,208 102.2 75.9 16.5 42.2 41.3 71.6 

Indiana_____._____..__-_-_---.--.- 187,008 48 ,947 1 105,505 105,506 291,461 98.2 85.6 20.0 - 44.3 44.3 67.1 

Michigan_...__.__-...--._-.-.--- 295,818 88 ,285 1,363 138 , 582 139 , 945 524,048 97.8 81.9 22.2 50.8 50.1 76.0 

Qhio___________.--_-------------- 379,108 105 , 589 875 197 , 443 198 ,318 683 ,010 85.7 74.7 32.9 52.5 52.3 70.9 

Wisconsin_____..-.-------------- 93 ,178 26,371 __-_----- 55,113 655,113 174,662 102.4 838.6 i... 43.9 43.9 70.4 

Total._..__._.---------------- 1,295,905 898,111 4,574 663,799 668,373 2,362,889 95.5 78.4 19.9 47.1 46.7 71.7 

West North Central: oO _ a - _— i 

Towa__..___.-------------------- 75,685 29,529 __._-_--- 42 ,560 42 ,560 147,774 92.8 65.6 __... (29.1 29.1 54.1 

Kansas._-.___.-.---------------- 50 ,220 13 , 736 5,552 91,149 96,701 160 , 657 59.1 44.0 14.5 27.9 26.5 83.4 

Minnesota_________...-_-_------- 91,586 28,266 __.____-- 58 , 283 68,283 178,135 102.9 72.6 -..-- 34.3 34.3 61.2 

Missouri_._____._------_-------- 111,885 42,204 _._.---.- 47,477 47,477 201,566 83.9 . 61.4 —__-- 29.9 29.9 55.9. | 

Nebraska____.______-._-.-------- 42 , 732 17,168 603 26,810 27,413 87,313 79.4 53.2 18.1 26.7. 26.4 46.0 

North Dakota_________-._--_----- 6,085 3,579 3,047 975 4,022 13 , 686 94.1. 63.3 138.7. 387.4 16.2 87.0 

South Dakota_____.____-.-------- 9,840 5,995 __---_--- 2,559 - 2,559 18 ,394 99.38 62.4 LLL 81.1 31.1 66.3 

Total___.._.._.-----------.--- 388,033 140,477 9,202 264,813 274,015 802 ,525 84.5 60.7 14.4 29.5 28.5 48.6 |



South Atlantic: : 
Delaware. _..........------------ . 10,924 2,404 _._...... 4,064 4,064 . 17,892 159.6 122.2  .... 38.2 88.2 82.6 

| Florida... oo nee 21850 20-458 84. 57,912 57,946 99754 226.4 107.2 16:2 29:4 29.4 44/2 
Georgia... 2.2 .n eee 82491 «195823 22 _e_. 71, 821 71,821 174.185 102.7 69.8 ...... 49.4 49.4 68.5 
Maryland.................-.... «121/271 80298 © 125. 25566 25691 167.255 144.8 177.4 48.6° ~69.7 °° 69.6 1119.6 
North Carolina... 21.2227. 2799727545 807549 30,549 71,091 180.7 118.6 ..... 46.6 46.6 72.6 
South Carolina...................~S(«i19,229 7452 31,059 31,059 57,740 139.6 99.4 _.... 89.2 89.2 57.4 
Virginia......... 2.020. eeeee,~(605680=—s18°761 «245887 |, 24887 104,228 146.1 97.6 ___-_ 45.0 45.0 89.7 
West Virginia......-....2.-c222.. © 42,278 +~—«'10,750 «8,926 =~ 86,736 | 40,662 «(98,685 84.2 69.4 24.2 44.1 40.9 56.7 

Total..........--------------. 376,165 ° 122,486 “4,085 282,544. 286,629 785,280. 125.1 °.95.2. 24.5 °° 41.9 41.5 70.1 : 

East South Central: D epegpeee TE ee 
Alabama...__.........---.-.-.-. 61,551 ~ 216,856 68 53,911. 58,974 122,881 118.2 56.2 38.9 380.2 30.2 48.1 
Kentucky .__.........ec eee, 8,624. 18,169 2,789 39/386 42°175, 118,968 84.3 70.7 20.9 41:3 38.8 58.8 
Mississippi.........-.-....2..-2. ~~ 28,027 7481 1/601 - 62,370 -- 63/971 94.479 88.1 57.2 16.5 26.6 26.2 388.4 
Tennessee....__.........eeee.~SCOB71618 =~ 22 852 85 51,324 51,409 111,879 90.8 71.5 28:9 82.8 82.3 48.0 | 

Total..........--------------. 170,820 64,858 4,538 206,991 211,529. 447,207 98.4 64.8 19.8 31.0 80.6 45.9 
West South Central: -” / i a . 2 ae TO nn 

Arkansas....._..-....-.----...-. 87,786 16,958 2.382 51,474 58.806 108,500 71.6 51.2 16.9 25.8 26.8 36.3 2 
Louisiana... 2. nee. 55938 16.755 70'657 228380 299'087 371.7830 75.2 47:4 22.7 21.0 21.4 24.6 = 
Oklahoma...__._........ 0 CBB «= s«15 486 17,998 59 0380 77,028 144/775 77.6 51.9 15.5 20.6 19.1 28.9 o 
Texas.....___..---. 12.222 eseee. 175425 50,291 187,185 530,708 717,888 948,604 87.1 55.5 17.4 20.8 19:8 24.1 q 

Total.........-.-.-------.-... 821,410 99,440 278,172 869,587 1,147,759 1,568,609 81.2 52.7 18.8 21.1 20.8 25.2 > 

Mountain: men eee eg 
Arizona___......_.-----------... ~ 24,869. 8,608. 5 87-106 . 87,111 . 70,088 .°96.0 57.0 15.2 81.4 81.4 44,1 > 
Colorado.___.... 1... 50083 | + 21/841: 929 - 26.740 27,669 99/543 66.4 56.2 18.7 23.8 22.8 42.2 a 
Idaho...........-2-.--2-2--eeee 7981 4-701 ees. 948497484 28166 «129.2 94. 4044 
Montana..__......... 0. «18785 7,470 "689 8'964 9'658 °82:858° 79.6 57.1 10.4 34.1 29.8 49.9 
Nevada._____.....- eee 406 3,389 __..____. 11/298 11/293 22'088 141.6 91.2 ...... 48.2 43.2 62.9 
New Mexico..__._..... 0. ee 28825 9° 683 10, 464 39 526 49990 87,998 91.0 61.1 11.8 24.4 19.6 29.2 
Utah...._... TTT 26575 3° 852 728 16.556 17,284 . 47°711 . 68.8 56.0 15.9 28.9 27.9 44.3 | 
Wyoming... _........22ee- eee, 880 4’ 465 3,967 8'051 12,018 24'368 66.0 44.0 14.8 22.7 19.0 28.6 

Total..................-...... 168,304 63,959 16,782 157,720 174,502 406,765 78.7 58.9 12.1 28.0 24.9 89.7 

Pacific: _ . _ EEE ee 
Alaska._........---------------- 2, 968 (2,695 407  —-2,185 2,542 8,200 151.8 99.0 24.5 88.5 85.8 69.0 
California... 00.20. 4887269 «=« 128774. * 41,082 8831089 424,171 1,031,214 92.6 68.2 80.4 84.6 34.1 63.0 
Oregon.......... ww een 182 91622 |. 20/694 20/694 ' 51.448 157.4 189.2 _.... 41.8 41.8 73.6 
Washington. ._...........-20-2.~ 84277 17,287 _........ 84957 341957. 86.471.. 148.0 116.8 ..... 89.2 39.2 68.0 

Total......----2-------------- 541,641 168,828 41,489 440,875 482,364 1,177,888 96.6 74.56 80.8 85.2 34.7 64.6 : 
Total United States: EEE — 

1967______.---_----------- 4,600,849 1,837,825 359,917 8,248,524 23,608,441 9,442,115 104.8 77.9 18,7 31.7 - 29.7 51.9 
1966..__..........-------- 4,817,877 1,288,877 851,125 $,089,071 8,440,196 8,996,950 104.38 76.8 19.8 82.0 30.1 52,3 

1 District of Columbia included with Maryland to avoid disclosure. . a 
2 Includes $114,116,000 ‘‘Used as pipeline fuel.” peal
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Table 7.—Production of natural gas liquids at natural:gas processing plants, and disposition of residue gas in the United States, by States woos 

(Million cubic feet at 14.73 psia at 60° F unless otherwise stated) - 

Total natural 
gas liquids Natural Extrac- Disposition of residue gas 

State and ethane gas tion SS ————— Total 
production processed loss Used Returned Vented Returned to Direct Unac- residue gas 
(thousand (shrink- at to or transmission deliveries counted | 

. gallons) age) plants formation flared companies toconsumers for 

1966 : 
Arkansas__._-.__-----_-- ee eee 96,714 112,996 4,963 4,935 | 15,196 27 | 87,875 ool Lee 108 ,033 
California. .............-.--.-------------- 987 , 802 517,798 37,912 29,920 129,877 188 319,901) __--_-_ 2-2 LeeLee 479 , 886 
Colorado. ___...-_.------.----------_------ 132,810 129,891 4,889 4,215 13 , 666 53 107,068 .__-._... -_.-.. - 125,002 
Kansas__....._.-._-..--_--.--_-------------- 839,217 1,193,190 27,607 7,045 ______... 108 1,158,480 ___-._-e 2. LLL. 1,165,583 
Kentucky ! 2____.-..__..--.----------------- 591,533 481,833 35,143 2,488 _.._-.-.. _.---- 444,252 _|___--.-. Laue 446 ,690 
Louisiana___..__-_._...------.-.------------ 3,031,791 ©*2,971,155 87,294 53,562 144,515 953 2,684,881 __.__..._.. cw... 12,883,861 
Michigan.___._____-.-_--_----------------- 95,422 164,264 2,943 2 , 232 8,353 _._-__ 150,786 ___-_. 22. Leet 161 ,321 
Mississippi_-_.-._-._._.--.----_------.---.---- 42 ,386 56,731 1,422 1,738 17,275 248 36,048 (‘) NA 55,309 
Montana 3___.-_._ eee 87,612 40,116 2,799 3,550 .- 8,010 21 25,786 __..----. Lou uee 37,317 
Nebraska___..._...-.-..-..-_------~-------- 28 , 865 14,233 2,043 829 _..___.--. Leuk 11,861 .--_..-.2 LLL Lee 12,190 
New Mexico__.__-_._-----.-.--------.----- 1,154,934 873 ,571 39 , 861 37,485. 15,829 8,447 771,949 2. 2 Lee 838,710 
North Dakota._.__-_-__.-.-.~------------- 115,084 41,596 6,225 6,368 _..____-. 515 28,488 __...---. Luu Lee 35,371 
Oklahoma___._..._-_-_--.--.-.--.--------- 1,562,378 1,020,633 48,655 46,349 49,511 1,089 875,029 ___-----2 Lele 971,978 % 
Pennsylvania.__.....-....------------.---- 5,074 3,138 172 13 50) __ ieee 2,908 ____._--. LL _-- 2,966 > 
Texas...._._.__-------_.-------------.---- 10,250,137 6,760,088 ' 411,256 347,809 °'891,626 26,529 5,082,868 __._..... _.__.. +1 6,348,832 tj 
West Virginia >.._________.--- 2 2+ eee. 398,511 301,671 14,733 1,424 _____..--.° LlLLe- 285,514 __----L-. LL ee 286 , 938 S 
Wyoming. __--_-._-_.-_.------------------- 262 .452 241.525 11.391 8.090 6.851 230 (214,963 __2 eee LLL 230,134 > 

Total-_.___..---__--_---------_--_------ 19.682.722 *14.924.429 * 739.308 558.002 '1.300.759 38.408 '12.287.952 ___..._... _._... 114,185,121 ct 

1967: : SS a 

Arkansas___....-._-.---------------------- 81,263 93 ,452 3,499 4,879 14,510 31 67,065 3,468 ______ 89,953 > 
California. ........._..----.--------.------ 980 , 057 505,063 34,803 28,914 117,382 434 218,890 104,166 474 470 ;260 a. 
Colorado___.___-..-_.-.------------------- 123 ,389 112,440 4,126 4,148 9,817 187 93 , 293 640 | 229 108,314 
Kansas_...._...---.--_.------------------- 859,230 1,250,286 30,480 7,613 __.__ 2... 109 1,172,428 39,746 —90 1,219,806 
Kentucky ?! 2.........2-.-- 2-2 ee 604,877 483,902 25,226 8,502 -__-_-. 2 LLL lee 448,127 6,559 488 458 ,676 
Louisiana_........-_----.--.-------_-.---- 8,599,292 3,383,334 115,177 52,804 188,564 1,478 2,383,548 616,280 75,483 3,268,157 
Michigan__-____._...---------------------- 107 ,207 171,531 3,351 2,344 9,233 _____- 156,608 ____...-. LLL. ~ 168,180 
Mississippi._.._.._-...----------..~-------- 35,733 46,068 1,127 1,661 12,938 171 28.585 1,511 75 44,941 
Montana 3____._-_. eee ee 103, 756 60, 500 3,377 4,963 14, 787 378 36,586 __._.__-- 409 57,123 
Nebraska____-._._..._---------------.------ 28 , 543 13,130 1,170 730 107 77 11,122 ________- —1%6 11,960 
New Mexico_______.._--------------------. 1,247,282 923,202 46,149 387,052 14,484 5,559 727,960 87,529 4,519 - 877,053 
North Dakota______---_--_---.------..---- 111,949 42,828 5,150 1,474 4,177 343 30,228 __.._.__-. 1,456 37,678 
Oklahoma.____.......--_---.-.-----_-.---- 1,574,538 1,038,103 50,952 48,164 56,531 1,326 775,311 105,041 778 987,151 
Pennsylvania.___........--_----.----------- - 2,924 - 2,247 121 414 os AD LL 25068) ---eee eee Lee -ti(it*é‘é iz 
Texas_____.__.-_-__---_---_-.------------.- 11,481,028 7,018,237 483,684 312,011 929,381 25,394 4,973,776 329,361 14,6380 6,584,553 
West Virginia 5_______.____---__-_--_-.---- 393 , 053 235,832 14,150 1,941 _..-----. ~~. 216,929 2,812 __ LL. . 221,682. 
Wyoming-..-._...__-._---------- ee 273.001 261.478 11,993 9.957 12.478 450 219,554 6, 764 287 249 , 485 

Total___._.-..----_-.---------.--------- 21,607,122 15,641,633 784,535 522,171 1,834,383 35,937 11,562,068 1,303,877 98,662 14,857,098 

t Revised. - 
1 Includes gas from transmission lines previously processed in another state. ” 
2 Illinois included wih Kentucky. . . 
3 Utah included with Montana. me ~] 
4 Included in ‘‘Returned to transmission companies’. oo a. ~] 
5 Florida included with West Virginia. . Co
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Table 8.—Estimated proved recoverable reserves of natural gas in the United States as of 
a December, 31, 1967 ' 

(Million cubic feet at 14.73 psia at 60° F) 
nen anne 

State Nonasso- Associated- Underground Total 
ciated dissolved storage } 

eee ee eee 

Alaska_.__.-.........--- ---2----- eee 3,383,695 251,559 ____._---_- 3,635,254 
Arkansas. ___._.....-.------------------ 2,528,883 261, 405 20,963 — 2,811,251 
California 2?__..._......-......--- -___--- 3,078 , 508 4,455,124 190,165 | 7,723,797 | 

- Colorado. .....-.-.---.----.--..---------. 1,503,440 246,754 19,069 1, 769 , 263 
Tllinois.____..---.- eee 536 25,361 232,707 . 258, 604 
Indiana_....._._..--2----------- eee 1,830 8,394 64,557. 74,781 
Kansas._...-.--....-.------.------.---. 14,760,620 432,647 90,390 15,283, 657 
Kentucky._......-.---.----.---.- -_ ee 848 , 533 57,978 47,472 953 , 983 
Louisiana ?_..__..........------.------.. 70,899,751 15,310,629. 79,629 86,290,009 | 
Michigan______.._---. 2. -- 2-2. ee 90,774. , 87,711 582,427 760,912 
Mississippi. ......._.__-.__-..--_------_-e 1,268,380 | 322 , 557 6,070 1,597,007 
Montana..__-__-_..-_- 22 ee 550,681 - . 188,454. 148, 583 . 837,718 
Nebraska__.___._-_- 22 30, 762 17,083 15,947 63, 792 
New Mexico.._.._..-.._-..--2---..--.-.. 11,689,327 3,387,979 15,159 15,092,465 
New York__--_-___.- ee 24,809 213 96,064 121,086 
North Dakota..__.-.-.-- 22 - 2 ee -e 6,219 . 875,913 -___-__ Le . 882,132 
Ohio... 22-22-22 eee 239,989 100, 006 422,736 | 762, 731° 
Oklahoma. __.........--.--.----.----... 15,246,259 3,976,013 181,584 19,403,806 - 
Pennsylvania. ._..._-.--..-.-_---------- 887, 066 14,717 | 490,387 1,392,170 
Texas 2.....-- 2.0222. «= 88, 507, 297 36,822,517 85,250 125,415,064 
Utah.__..- ee ee 762,697 462,750 1,070 1,226,517 
Virginia__...2---2 eee 37,798 __--------- Lee eee 37,798 
West Virginia___....__--__-_-_-- eee 2,174,935 58,602 346,449 2,579 ,986 
Wyoming___..- eee 3,202,901 455,635 26,923 3,685,459 
Other States 3.-._. 2-2 eee 25,585 10,255 212,621 248,461 

Total_._.------.2-----_----------- 221,751,275 . 67,780,256 3,376,172 292,907,703 

1 Gas held in underground reservoirs (including native and net injected gas) for storage. 
2 Includes offshore reserves. 
3 Includes Alabama, Arizona, Florida, Iowa, Maryland, Missouri, Tennesse, and Washington. 

Source: Committee on Natural Gas Reserves, American Gas Association. 

Table 9.—Estimated productive capacity of natural gas in the United States !, 
~ December 31, 1967 7 

(Million cubic feet per day) _ 

_ Productive capacity . Productive capacity 

Assoc- Assoc- 
- State Nonasso- iated Total _ State Nonasso- _ iated Total 

elated dis- ciated dis- 
solved solved 

Alaska_ 2-22-22 2 Leek 255 100 355 New Mexico_.__._----.-. 3,552 1,668 5,220 
Arkansas_._..--..-_.... 1,484 101 1,585 New York___.-_._-.___- / 7 
California 2...._-_.-_.... 1,591 1,112 2,703 North Dakota_____-.__- 2 156 158 
Colorado_-...-..-_------ 492 93 585 Ohio.._-.-.------------ 88 82 120 
Tllinois...-....- 2222-222 LLL ee 14 14 Oklahoma_-________-.--- 9,214 2,877 12,091 
Indiana.____-___.---_--) -_-__e 6 6 Pennsylvania... _-- 261 4 265 
Kansas__......_.._...... 9,161 525 9,686 Texas 2..._._.__.__.._-__ 28,736 10,789 39,525 
Kentucky___..____-.___- 278 19 297 Utah____---__-_-_--_-_- 149 94 243 
Louisiana 2._._...._.._.. 26,785 5,314 32,099 Virginia__._._.._..____- 10) _____e 10 
Michigan_........-_-_-- 121 58 179 West Virginia.__.___.._- 620 17 637 
Mississippi... _..___._-- 592 95 687 Wyoming..._.-___..._.. 1,144 200 1,344 
Montana___.__-__-_-.-- 160 52 212 Other States 3__________-_ 5 4 9 
Nebraska____....._.._-- 25 14 39 ———————_—————- 

Total_.___._...... 84,782 238,344 108,076 

1 Productive capacity represents potential production rather than immediate or instantaneous production 
and is an estimate of the maximum rate of production which can be obtained at any time and from time to 
time during the heating season of the subject year, estimated to extend about ninety days from January 1, 
without regard to limitations of markets, transportation and processing facilities. Capacity estimates include 
natural gas from reservoirs now being cycled as well as gas from fields which are presently not producing, but 
do not include gas that may be available from underground storage reservoirs. 

2 Includes offshore. 
3 Includes Alabama, Arizona, Florida, Iowa, Maryland, Missouri, South Dakota, Tennessee, and Washington. 

Source: Committee on Natural Gas Reserves, American Gas Association; Committee on Productive 
Capacity, American Petroleum Institute
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Figure 3.—Trends in annual gross additions to natural gas reserves, 
trilloin cubic feet.



776 MINERALS YEARBOOK, 1967 

Table 10.—Gas wells and condensate wells in the United States 
LL TT SS Sere Sc PSs = PSS VSS 

Completed Producing Completed Producing 
State during Dec. 31,1966 during Dec. 31, 1967 

. 1966 1 1967 1 
eee 

Alabama. _-__..-.. 2-22-22 wee eee eee eee eee ee eee 
Alaska__...222- 222, 5 19 4 21 
Arizona___....-.---.2.2 2 eee eee 9 ~ 2 qT 
Arkansas__._......2-..2----_-_-___ 56 818 70 909 
California. _____.._..-_- 2-2 ee 63 1,068 72 1,059 
Colorado_____-_______.______ ou ue 53 826 45 827 | 
Illinois__....-22 222. 3 3 1 3 
Indiana________.--___.-_ 12 275 5 271 
Kansas_..-.-_-_.___-_-__-_ 130 8, 608 147 8,603 
Kentucky. __ 2-2. 168 6,020 200 6,215 
Louisiana_._.._._.-2 =e 500 8,977 465 9,036 
Maryland. ________.______._______ 8, - 3 8  _LLLL ee 13 
Michigan._.__.____________________._ 44 250 26 244 

Mississippi. ..__-_.._.____.....__.__________.____- Al 376 15 360 
Missouri. ___._..--_--_-__-.---___ eee eee : VW Lle ele 11. 
Montana____.____-____- 11 784 22 648 
Nebraska.....-..----- ee 1 _ 87 1 37 
New Mexico__________.__.___.____ 342 8,017 257 8,274 
New York___.__..-___ 2 19 1,164 13 1,159 
North Dakota_______.__-__.______ ee ----- 81 Lele 31 
Ohio. -_-.-2--- ee 236 ™3,790 214 3,865 
Oklahoma_________..2__._____________.__.. 561 7,841 443 7,726 
Pennsylvania__.______________-=___.._____.._____. 306 17,808 271 17,700 
Tennessee... eee JT. 20 1 21 
Texas. _-...-.2 eee 1,170 23,907 952 . 23,760 
Utah... 2 eee 7 156 10 168 
Virginia_____..-- ee eee eee 10400 _Lel elle 104 
West Virginia_________...- 222 lee eee 594 20,830 384 20,500 
Wyoming.__.____-__ 51 741 39 749 

Total. ._.----2 22-2 ---. = 4,877 r 112,498 3,659 112,321 
AAA EC SNL 

t Revised. . 
1 From data compiled by the American Association of Petroleum Geologists and American Petroleum In- 

stitute. . 

Table 11.—Underground storage statistics, December 31, 1967 

(Million cubic feet at 14.73 psia at 60° F) 
meee 

Number Number of Total gasin Total reservoir 
State of pools active wells storage capacity 

reservoirs 

ee 

Arkansas_-____._-_-.----.------------------- eee 7 28 16,949 23,182 
California. ._.._._..-.--2-2- 2 eee 6 155 114, 749 287 , 852 
Colorado_____-..-..----..-------_------_-- ee. 3 38 11,221 22,168 
Illinois. _-_---...-- 2 eee 21 891 222,209 413, 584 
Indiana. ___-_..__..-_--- eee ee 23 715 49,621 73,125 
Iowa___...----------------------- eee eee 5 204 128, 558 167,571 
Kansas___._---.----.---------- eee ee 16 745 76,513 103,428 
Kentucky... _-.._.--_- eee. 16 625 27,146 61,493 
Louisiana.__..-..___-_-.-- 22 ee 2 44 59,129 104,000 
Maryland________-____-_-- eee 1 53 20,262 64,770 
Michigan._______...-.__-_- 2-2 eee ee 28 1,960 304,242 659 , 429 
Mississippi-....-..-_.-...---.- 2 ee eee 2 23 5, 564 6,933 
Missouri_.._...---_----_-__---- ee 1 66 26,380 45,000 
Montana__.___._.-_-- eee 6 168 108,578 163,831 
Nebraska_______.___._-_- 22. 1 15 4,888 39,270 
New Mexico_.______..___-__-_-_-____-- eee. 3 34 2,405 58, 650 
New York.._._._-_2--- eee 15 892 87,839 110,330 
Qhio_-___-----.-.-_--- 2 eee 21 2,658 329 ,923 502,518 
Oklahoma. _._.._...-_2--- 2 eee 11 184 164, 402 308 , 922 
Pennsylvania____.__._.__-_._--__- 2 eee _ee 64 2,092 470, 653 695, 543 
Texas. ____-_--_------- eee 17 170 65, 740 104, 844 
Utah____-_-- eee 1 8 1,070 1,160 
Washington___._.____._______--__---__ ee ee. 1 40 4,965 25,000 
West Virginia_________._________-_-e__-__e 35 1,263 324,563 414,654 
Wyoming_..__.___.--_- eee 2 8 19,988 62,628 

Total... -_- 22 ee -_-- = 8308 13,079 2,647,557 4,519,880 
—— eee 

Source: American Gas Association.



7 NATURAL GAS TU 

Table 12.—Natural gas stored underground in and withdrawn from storage fields 

(Million cubic feet) 

| | | 1966 1967 | 

State Total Total “ Net Total Total Net 

stored withdrawn stored stored withdrawn stored 

Alabama__.-.____-------------- 894. __._----- 394 __..-_-_ -) -wu------0 0) -+------ 

Arkansas.....------------------ 1,259 852 407 1,317 891 426 

California. __.....-------------- 45, 634 79,417 — 33,783 71,148 67,944 3,204 

Colorado___...._---------------- 11,284 2,718 8, 566 6,391 5,257 1,134 

Delaware_.._-_----------------- 832 664 168 1,274 980 294 

Blinois.__.....----.-.-.-------- 104,189 84,789 19,400 119,125 87,630 1,495 

Indiana. ___.___----.----------- 19, 363 20,831 —1,468 25,027 20,236 4,791 

Towa..___..-------------------- 43,587 45,909 —2,322 49,603 36,481 13,122 

Kansas______.------------------ 43, 887 43,189 698 41,661 44,172 —2,511 

Kentucky_._.-.---------------- 22,718 27,332 —4,614. 26,084 23,848 2,236 

Louisiana....-_.-_-------------- 31,240 2,303 28 , 937 47,474 2,745 44,729 

Maryland__..._-_--------------  --------- 0 tee ener cree rene 12,465 3,677 8,788 

Massachusetts.__.--------------  --------- 00 --2----2- 0 roe ee-nre 293 119 174 

Michigan... .....---------------- 244,103 214, 456 29 , 647 222,800 229 , 952 —7,152 , 

Mississippi. ._..---------------- 3,930 3,808 122 4,701 5,177 - —476 

Missouri__..-_.-_-.------------ ——«8, 0384 8,287 — 253 10,206 10,137 69 

Montana.________--_------------ 19,812 6,610 13,202 19,919 6,100 138,819 

Nebraska_____.___-------------- 4,246 3,487 759 5,012 4,366 | 646 

New Jersey_____---------------- 767 _..-.---- 767 805 811 —6 

New Mexico_____.-------------- 586 738 — 152 383 ~ 165 218 

New York_____-___-------------- 36, 553 41,504 —4,951 42,344 39,616 2,728 

QOhio_____..-_------------------ 132, 647. 133, 822 —1,175 142,717 141,418 1,299 

Oklahoma__...__-_-------------- 33, 836 23,527 10,309 47,438 20,933 26,505 

Pennsylvania. ..---------------- 201,827 210, 732 —8,905 219,010 201,444 17,566 

Texas_._..____.----------------- 33,012 23,456 9,556 34, 836 23, 767 11,069 

Utah.__.-..-.-_-------.--------- 1,018 1,154 —136 - 609 389 220 

. Virginia.___._.-.---------------- 104 148 —44 158 86 12 

Washington___...--------------- . 408 ..------- 408 1,270 206 1,064 

West Virginia_.._.-------------- 156, 731 159,249 —2,518 159, 545 149,030 10,515 

Wisconsin__._.___-------------- 198 46 152 __.---.-. --------- --+----- 

Wyoming._.....---------------- 8,270 2,586 5, 684 3,748 4,957 —1,209 

a 

Total....___..------------ 1,210,469 1,141,614 68,855 1,817,863 1,182,534 184,829 

1,400 . , 

|, 300 Uy 

V4.4 Withdrawn from storage | 
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Figure 4.—Trends in net gas stored underground in USS. storage fields.
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Table 13.—Gross withdrawals and disposition of natural gas in the United States 

(Million cubic feet at 14.73 psi) 
ee 

: Gross withdrawals Disposition 

State From gas From oil oe Marketed Vented 
| . wells ! wells 1 Total 2 production ? Repressuring and 

an . flared 4 
ee 

1966: . . 
> Alaska_..-_. 2222 LLL. 28,441 13,879 42 ,320 11,267 28, 613 2,440 

. Arkansas_.__-..-.-_-_-_. 63, 100 58,479 121,579 105,174 15,196 1,209 
_ California_____________ 263, 163 614,047 877,210 689 , 607 181,871 5, 732 

. Colorado_.__________-- 134, 065 20,748 154,813 136,667 | 14,0738 4,073 
 Yllinois...-_---_-_- 8 3,090 4,370 7,460 7,280 __.-__---- 230 

=.» Indiana__. 2-2 sl 130 127 257 215 __~______e 42 
>. Kansas_..- 22-22 ee 821,960 29,810 851,770 847,495 1,689 2,586 

~ . Kentueky________ 2 ee 76,431 230 . 76,661 76,586 ~~ __ ee “125 
, Louisiana__...._..--:-. 4,168,820 1,196,457 5,365,277 5,081,435 182,734 101,108 
“+s Maryland_.._.__._-_-- — 696 _____ Le. 696 696 __---_---.  -2-L-_u. 
’  Michigan.._________._- 26,868 16,121 42,989 - 34,120 8,353 516 

Mississippi-_____---_-- 148,005 59,575 207, 580 156, 652 36,491 14,487 - 
_ Montana____-___ 28,730 7,318 36,048 30,685 320 5,043 . 

_. Nebraska__.._____=___- 10,096 1,228 11,319 10,196 1,100 © 23 
~ New Mexico___._______ 684,710 320,843 1,005,553 998 ,076 2,175 ~ 5,302 

- New York____.___.-__. 2,659 40 2,699 2,699 _____-nw ee Lele 
_. North Dakota___._____ 430 73,876 74,306 46,585 _____-____- 27,721 

-*° Ohio... 2 ee ee 36,156 7,197 43,353 43,1838  __._______ 220 
-. Oklahoma_.__.._.-.... 1,051,593 ‘449,970 1,501,568 1,351,225 61,132 89,206 

. Pennsylvania... _._.___ 90,725 640 91,365 90,914 353 - 98 
»)  ‘Texas_..........-----. 5,784,515 2,150,848 7,934,863 6,953,790 871,427 109,646 

- Utah... 222 ee 27,323 69 , 454 96,777 69 , 366 25,486 1,925 
Virginia___.___.._.___. 4,249 __________ 4,249 4,249 __Lllll le Lee 
West Virginia__________ 210,060 2,340 212,400 211,610 124 66 
Wyoming_____________- 225,238 41,758 266,996 243,381 19,751 3, 864 
Other States 5... ___ 2,668 1,068 3, 736 3,625 28 83 

Total___....-.-.-.--. 18,893,921 5,189,918 19,033,839 17,206,628 1,451,516 375,695 

1967: 
Alaska. ___._____-_____. 42,688 23,129 65,817 14,438 39,989 11,390 
Arkansas__._____.___-- 81,491 46,038 127,529 116,522 10,010. 997 
California__._.___.____ 287,681 573, 639 861,320 681,080 176,675 3,565 
Colorado_______.____-_- 89, 866 38,148 128,014 116, 857 8,501 2,656 
IHinois..-.-..-._______- 1,630 3,640 5,270 5,144 ____ LiL 126 
Indiana__.___________.- 106 92 198 198 __L_LLeee LLL ee 
Kansas____.._..___-__.- 730, 762 145,591 876,353 871,971 1,752- ~ 2,630 
Kentucky. ____._______ 88,817 357 89,174... 89,168 __________ 6 
Louisiana___.-_---_--.. 5,070,825 1,016,600 6,087,425 5,716,857 208,719 161,849 
Maryland_____________ 621 _________- 621 621 Leelee LeeLee 
Michigan_____________._ 22,709 20,383 43 , 092 33, 589 7,642 1,861 
Mississippi. .__.._.___- 139 , 608 41,701 181,309 139 , 497 34,714 7,098 
Montana_____________- 10,308 21,302 31,610 25, 866 722 5,022 
Nebraska_____________- 6,180 3,902 10, 082 8,453 1,629 ________ 
New Mexico_____.____- 774,007 301,003 1,075,010 1,067,510 1,508 5,992 
New York___________-_- 3,740 97 3,837 8,837 22-22 Lele 
North Dakota________- 265 65,992 66,257 40,462 __________ 25,795 
QOhio_.____--___-_-____- 34,291 7,024 41,315 41,315 ____-___..  _____LL. 
Oklahoma_.________._.. 1,133,163 488,173 1,621,336 1,412,952 81,755 126,629 
Pennsylvania___..____- 89,751 590 90,341 89,966 5 Y 
Texas._.-.--..---...-.- 6,280,148 2,011,361 8,291,509 7,188,900 973,206 129,403 
Utah... 21, 685 _ 56,599 78,284 48,965 26,319 3,000 
Virginia, ._-..-..-_______ 3,818 __...--. _. 3,818 3,818 2. .- 2 LLL Lee 
West Virginia__.___.__- 209,545 2,545 212,090 211,460 680 ________ 
Wyoming__.._________- 221,850 36,115 257,965 240,074 16,393 1,498 
Other States 5._._______ 1,298 902 2,200 1,805 . 35 360 

Total._......-..---. 15,346,853 4,904,923 20,251,776 18,171,325 1,590,574 489,877 

eee 

1 Estimated from the Bureau of Mines annual Supply and Distribution Natural Gas Survey. 
2 Marketed production plus quantities used in repressuring, vented and flared. 
5’ Comprises gas sold or consumed by producers, including gas loss due to natural gas liquids recovery, losses 

in transmission, quantities added to storage, and increase of gas in pipelines. 
4 Partly estimated; included direct losses on producing properties and residue blown to the air. 
5 Alabama, Arizona, Florida, Missouri, South Dakota, and Tennessee.
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Table 14.—Marketed production of natural gas by countries ! at 60° F. (15.56° €C.) and 
normal atmospheric pressure 2 

~ (Million cubic feet) 

Country ! 1963 1964 1965 1966 1967 P 

North America: 
Barbados.___..-.-.-2---- ee eee 128 94 102 NA NA 
Canada_...-------------------- 1,111,478 1,327,664 1,442,448 1,341,833 1,465 , 372 : 
Mexico_..-...-----~-~---------- 205,944 234, 636 249,844 255,128 275 , 502 
Trinidad. .___....-------------- 29,365 38,452 41,456 53, 406 27, 068 
United States___......._..-_-... 14,666,559 15,462,143 16,039,753 17,206,628 48,171,325 

South America: 
Argentina... ....---------------- 125,254 136,795 149,111 ¢ 160,000 € 172,000 
Bolivia_..._...----------------- 3,853 4,145 3,453 3,795 3,503 
Brazil__.__.__..----------------- 20,051 18,777 24,125 27, 844 30,8838 
Chile____---_-- ~~~ eee 67 , 800 63,000 61,000 55,800 e 54,000 
Colombia._.._....._.----.------ 17,243 26,919 31,738 35,922 NA 
Peru____._.-._---.-------------- ¢15,000 15,501 14,978 e 15,000 21,975 

E Venezuela. ___....--..---------- 217,819 237,419 249 , 815 263 , 894 292,651 
urope: 
Austria_...-.__._-.o--- 1. eee 59,998 62,289 60,872 66,163 63,468 
Czechoslovakia__.._......--.---- 35,243 . $2,842 30,017 50,000 e 50,000 
France_._.._.....--.------------ 171, 664 179,751 178 , 268 182,258 196,455 
Germany, West_._..-....------- 45,732 69 , 322 98,104 119, 646 153,194 
Hungary 8.__-_._-__.------------ 21,590 27,702 39,128 - 54,843 72,183 
Italy__._.-.-.._-.- 1. ---------- 256, 666 271,357 275,524 310, 626 330,791 
Netherlands. .___...-_....------ 18,964 27,015 57,244: 117,878 253,731 
Poland 3____.___._.__.-.-_------ 33,372 41,706 46,333 45,556 e 52,000 
Rumania_____.___.__.-_--..--.- 356, 711 403,186 454,391 497,196 559 ,525 
U.S.S.R___-..-.---.-__-..------. 3,231,277 3,891,658 4,569,696 5,110,008 5, 600 , 880 
United Kingdom... __....-.-.-..- 200 200. 449 123 16,527 

At _ Yugoslavia. ..-.-...-...-------- 6,745 9,676 11, 653 14,196 16,313 
rica: 
Algeria__.__..-.-.-.-..---.------ 13,914 28,569 64,943 72,712 76,209 
Gabon___.-_-..-_-_---..-------- 318 318 388 388 600 
Morocco. ....------------------ 412 412 402 389 379 
Nigeria._....-...-.-.--...------ 1,059 1,766 3,531 6,357 e §,000 
Tunisia___.._-__--.---_.-_.-.--- t 253 277 290 296 328 

Asia: 
Afghanistan.......__.--.-------- 0 ---------- 00 eee eee eee wenn eee e+ ee %6 
Bahrain e¢... 3 eee 1,800 _ . 1,800 1,800 | 2,000 2,000 
Brunei__._.-_-___..-___-_------ 7,390 6,460 7,870 10,000 214,000 
Burma_____-_-_-_- eee 597 NA NA NA NA 
India e._______-_-_ eee 5,000 5,000 5,300 5, 700 16,438 
Indonesia._.............-_..-.-- 11,000 13,000 13,000 13,000 13,600 
Tran. __~-_~-- eee 40, 884 42,102 43,423 48,957 51, 784 | 
Traq...------__-__-- eee e 11,500 13,500 12,900 21,419 e 23,000 
Israel... ___-..------_-----_---- 347 1,069 2,559 3,371 3,859 
Japan__._- eee 59, 845 65, 640 62,861 64,509 66, 734 
Kuwait____.______------- ue. 53, 532 57, 761 63, 356 66,200 e 70,000 
Kuwait-Saudi Arabia Neutral 

Zone &__ ee 6,000 7,500 8,000 8,300 3,500 
Pakistan.__._.._.....---.------ 49,459 59,100 66,194 76,000 e 85,000 
Qatar________._--.--_---------- 3,092 2,789 2,850 e 2,900 e 3,000 
Saudi Arabia___.........---_---- e 32,000 36,072 36,331 e 40,000 e 45,000 
Taiwan________._.---_.._-_---- 1,789 5,982 10, 932 15,507 18,616 

Oceania: 
Australia__..--.--..----- eee 96 106 144 143 152 
New Zealand. __.._.........-.-- 5 5 5 4 4 

Total 4.__........__---.-----.- 21,018,948 22,931,477 24,536,581 26,445,895 28,384,031 

a 

e Estimate. P Preliminary. NA Not available. 
1 Natural gas is produced in mainland China and other countries, but data are not available. 
2 Compiled mostly from data available July 1968. 
3 Including gas for repressuring. 
4 Total is of listed figures only; no undisclosed data included. 
NOTE: The data relate, as far as possible, to natural gas acually collected and utilized as fuel or raw ma- 

terial. They exclude gas used for repressuring (except where otherwise noted), as well as gas flared, vented, 
or otherwise wasted, whether or not it has first been processed for the extraction of natural gas liquids. Data 
for countries reporting in cubic meters have been converted using the standard factor of 35.3145 cubic feet 
per cubic meter. This is a change from the previous policy of using a factor reflecting differences in pressure and 
temperature conditions. This explains many of the revisions on this table. 

*
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Natural iqui a atural Gas Liquids 

By William B. Harper’ and Leonard L. Fanelli® = = 

Reflecting the continued growth in the from the total for natural gas liquids. 
_ demand for natural gas, production of Liquefied refinery (LR) gases'and ethane 

natural gas liquids in 1967 totaled 21,607 produced at petroleum refinéries are not 
million gallons, exceeding the production natural gas liquids, but to obtain complete 
of the preceding year by 9.8 percent and data on distribution of liquefied gases, 
establishing a new peak. The total value tables are included in this chapter cover- , 
was $1,179,936,000, an increase of 132.6 ing the production and stocks of liquefied 
million or 12.7 percent, over 1966 values. refinery gases. > a 
‘The .average value per gallon produced Annual reports were received from all 
was 5.5 cents as. compared with 5.3 cents producers and distributors and from most 

in 1966. oe a of the dealers that sell more than 100,000 
Natural gas liquids are products ob- gallons of LP gases annually. To reflect 

tained from natural gasoline plants, cycling total shipments, the sample of dealer ship- : 
plants, and fractionators after separating ments was expanded by Petroleum Ad- 
the natural gas. Included in these products ministration for Defense (PAD) districts | 
are ethane, the liquefied petroleum (LP) on the basis of domestic demand in the | 
gases (propane,..butane, and propane-_ districts. - | 
butane. mixtures), isobutane, and other Data on shipments of liquefied petro- 
mixed gases. Also. included in the output Jeum gases, normally reported in this 
of these plants are natural gasolines, plant chapter, were not available at the time 
condensate, and finished products such as_ of publication and will be published in 
gasoline, special napthas, jet fuel, kerosine, the Mineral Industry Survey ‘Liquefied 
distillate’ fuel oil, and other finished Petroleum Gas Shipments, Annual,” 
products. ' me 7 .“Shipments of Liquefied Petroleum Gases 

| ‘ Shipments from plants and refineries of | and Ethane in 1967.” | a 

liquefied petroleum gases and ethane for For the purpose of this chapter, liquefied : 
fuel and chemical uses totaled 14,440.7 gases and ethane, whether obtained from 
million gallons in 1967, an increases of natural gas or from processing in refineries, 
6.7 percent for the year. Natural gas are defined as follows: oo 
liquids used as blending material in motor Ethane.—Includes_ ethane. only. All 
fuel (excluding finished gasoline and other LP gases mixed with ethane are 
naphtha) totaled 10,302.7 million gallons reported in their respective product classi- 
in 1967 compared with 9,886.3 million in fication. | 

1966, a gain of 4.2 percent. | Propane.—Includes all products covered 
These data presented in this chapter py Natural Gas Processors Association 

are compiled from reports submitted by (NGPA) specifications for commercial 
natural gasoline plants, cycling plants, propane. . 

and fractionators that handle natural gas Butane—propane.—Includes all products 
liquids, and include all natural gas liquids .overed by NGPA specifications for com- 
except | the small volume recovered at J erical butane propane mixtures. 

pipeline compressor stations and gas Butane.—Includes all products covered 
dehydration plants. Such recovery is con- by NGPA specifications for commercial 
sidered to be of little significance in the butane, except those that contain 60 per- 
national and State totals. Plant condensate = cent or more isobutane. 
is included in the category of natural gas 9 _____ 
liquids. Field condensate, however, is 1 Mineral specialist, Division of Mineral 

; ° . . Studies. 
reported with crude oil and is excluded 2 Survey statistician, Division of Statistics. 

| —  T81
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Isobutane.—Includes all products _ Refineries are also grouped by the 

covered by NGPA specifications for com- Bureau of Mines into a set of refining 

a merical butane that contains 60 percent districts. These refining districts may be 

or more isobutane. combined to correspond with the Petro- 

. Other Mixtures of Liquefied Petroleum... leum Administration for Defense districts 

Gases.—Includes mixtures that cannot be (PAD districts ). - 

classified within the five classifications PAD district Refining district 

mentioned, such as mixtures containing 1.—E C Distri £ Columbi 

less than 50 percent ethane but more than 5. "| ast Coast—Mistrict of \olumbia, 
50 percent propane and butane. _ | . Maine, New Hampshire, Vermont, 

_. Isopentane.—Includes segregated isopen- Massachusetts, Rhode Island, Con- 
7 tane. : | necticut, New Jersey, Delaware, 

‘Natural Gasoline.—Breakdown by vari- 7 Maryland, Virginia, North Carolina, | 

- ous Reid vapor pressure classifications in- _ South Carolina, Georgia, Florida, 
| dicated the following counties . ‘of New 

Plant Condensate.—Includes condensate, | York: _ Cayuga, Tompkins, Ghe- 

raw or deenthanized stream. mung, and all counties east and 

| Gasoline-—Includes all products within north. thereof, ane ee. following 

| the gasoline range for shipment as motor ounnes nnsylvanla: | prac 
| or aviation fuel. ford, Sullivan, Columbia, Montour, 

| Special Naphtha.—Includes all hexanes Northumberland,"Dauphin, York, — 
and heptanes. | and all counties ‘east thereof. 

Jet Fuel—lIncludes all aviation turbine LAs t alachian No. pest ownia 

; engine fuel for both military and com- | 7. “Pe . yy 
mercial use. and New York not included in the 

Kerosine.—Includes all grades of kero- East Coast district. | . 
sine or range oil 2.—Appalachian No. 2—The following 

Distillate Fuel Oil—Includes all light counties of Ohio: Erie, Huron, 
oils for shipment as fuel. Crawford, . Marion, Delaware, 

| Other Products.—All products not Franklin, Pickaway, Ross, Pike, 
otherwise classified " : Scioto, and all counties east thereof. 

| Production of ‘natural gas liquids is 2.—Indiana-Illinois-Kentucky —Indiana, 

reported by States, although data for Hhinots, Kentucky, Tennessee; Mich- 
> + ; 1 

Louisiana and Texas are also reported 16a); ar that ree of Om ° di ‘ 
by districts. inclu ed in the Appalachian dis- 

os . oe . trict. = 

Louisiana is divided into an Inland wo 

district and a Gulf Coast district. The 2 Rlahoma- Kansas: Missour brake 

Gulf Coast district includes Veron, Rapides, and Io wa ? ? 2° 

Avoyelles, Pointe Coupee, West Feliciana, . uy: . ; 

East Feliciana, Tangipahoa, St. Helena, 2.—Minnesoia Wisconein Nort parole | 

and Washington Parishes (counties), and sin. North Dakota and South 

all parishes in the State south of these. Dakota , 

All parishes not included in the Gulf Coast T 1 land-—Texa: 

district are in the Inland district. one Cost district. except Texas 

The Bureau of Mines producing districts 3.—Texas Gulf Coast-—The followin 

in Texas correspond, with one exception, " counties of Texas: Newton, Oran S 

to grouping of the Texas Railroad Com- ff " , 8°; 
mission districts: Je erson, Jasper, Tyler, Hardin, 

Bureau of Mines districts Libe rty, Chambers, Polk, San 

Railroad Commission districts Jacinto, Montgomery, Galveston, 

Gulf Coast....---- Nos. 2 and 3 Waller, Fort Bend, Brazoria, Whar- 

est Texas._..__.. Nos. 7C, 8 and 8A ’ 

East Proper... 2... Part of No. 6 (East Texas ton ; Harris, Matagorda, . Jackson, 

field in Cherokee, Smith, Victoria, Calhoun, Refugio, Aran- 

Geen, Ree sas, San Patricio, Nueces, Kelberg, 

Panhandle....._... No. 10 Kenedy, Willacy, and Cameron. 

Rest of State: Nos. 7B and 9 3.—Louisiana Gulf Coast—The follow- 

Central. .-------- No. 1 ing parishes of Louisiana: Vernon, 

outh._....-.--- No.4 i 1 

Other East Texas. Nos. 5 and 6 (exclusive Rapides, Avo yelles, Pointe Co upee, 
of East Proper) West Feliciana, East  Feliciana,
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Tangipahoa, St. Helena, Washing- _ 4,—Rocky Mountains—Montana, Idaho, 

ton, and all parishes south thereof; Wyoming, Utah, and Colorado. 

the following counties of Missis- 5.—West Coast—Washington, Oregon, 

sippi: Pearl River, Stone, George California, Nevada, Alaska, Arizona, 

Hancock, Harrison, and Jackson; and Hawaii. 

ang Mobile and Baldwin Counties, Some data in the chapter are based on 

abama. : . «eet 

3.—North Louisiana-Arkansas—Arkan- the Bureau of Mines refining districts, 
sas and those parts of Louisiana while others refer to the PAD districts. 

Mississippi, and Alabama not in. Maps showing the PAD and Bureau of 
cluded in the Louisiana Gulf Coast Mines refining districts appear in figure 2 

district. - of the Crude Petroleum and Petroleum 

3.—New Mexico—New Mexico. Products chapter of this volume.



Table 1.—Production, stock change, and shipments of natural gas liquids and liquefied refinery gases in the United States 

(Thousand gallons) 

_ Ree ener . 
a _— 

. 

Production Net change in stocks Deliveries to refineries Shipments for fuel 

Product and chemical use 

1966 1967 1966  —- = +1967 1966 1967 | 1966  —=—-: 1967 | 

a 

Natural gas liquids: 
B 

Ethane__._.._____.____-_-----e eee eee eee ------ = 1, 250,068 = 1,542,712 52,714 | 27,072 ____-----. ---------- 1,197,354 | 1,515,640 B 

Liquefied petroleum gases: 7 a OO —_ 7 > oe 

Propane_____._._------------------------------- 6,275,665 7,130,239 205,017 650, 749 111,636 85,680 5,959,012 6,393,810 mM 

Butane._..__________-__.-_-------------------+-- 2,942,344 3,170,563 — 63,253 809,277 1,542,593 1,478,932 1,463,004 1,382,354 

Butane-propane mixture_-_.--..---------.-------- 552,622 648 , 207 10,254 —5,255 128,352 121,548 414,016 531,914 tg , 

Isobutane___._._________-____-_----------------- 1,118,595 =1,226,140 23,250 29,294 1,090,845 1,196,846 -.-.--_--. ---------- > 

Total....___________-_- eee ee eee eee eee ---- 10, 884,226 12,175,149 175, 268 984,065 2,872,926 2,888,008 37, 886, 082 [s}g 308,078 w 

TIsopentane________._.------------------------------ 102 ,070 126,880 —90 680 102,160 126,200 “__-_------ “---------- S 

Natural gasoline: 7 | A | 

12 pounds and less_......__-_-.-_---------------- 2,278,676 2,444,366 —7,774 4,292 2,286,450 2,440,074 ---------- ------=--- pe 

Over 12 pounds including 14 pounds--_------------ 814,954 780 ,060 —17,058 —257 822,012 . 780,817 __-------- ---------- g 

Over 14 pounds including 18 pounds_-_.--..------- 586,995 5338 , 636 — 792 39 537 , 787 583,597 -.------.  ----------. a 

Over 18 pounds including 22 pounds_-__------------ 101 , 500 127,468. —15 —90 101,515 $127,558  ---------- ---------- 

Over 22 pounds including 26 pounds_._-.-..------- 388 ,389 387 , 460 2,953 — 5,876 385 , 436 893,386 ___-..--.- ---------- 

Over 26 pounds________.---.-----.-------------- 1,341,555 1,450,401 —15,576 1,051 1,357,131 (1,449,350 Lewes e een, eet en nneee 

Total___-_______---__- ~~~ +--+ ee 5,462,069 5,723,391 —28,262 —841 5,490,381 5,724,232 . Woe e ee cece eee eee 

Plant condensate____.___.....--.-.-.---------------- 1,419,111 1,594,778 —1,740 25,509 1,420,851 1,569,264 ____...--- ---------- 

Finished and other: a 7 . : | 

Finished gasoline._._._....-..------------------- 375,335 8305 ,022 52 —4,297 ___.-..--2  21-------- 375,283 309 ,319 

Special naphthas______....---------------------- 4,800 2,241 —201 | —81  _L-L Lele lee  §,001 | 2,272 

Jet fuel... eee ee 1,955 1,929 —252 258 ___.- ~~ Lae etawnee- 2,207 1,671 

Kerosine_______.___.--------------------------- 53 , 886 54,375 2,343 6,259 ____..-_-. LAL ---- 51,543 _ 48,116 

Distillate fuel oil.....2-...__---.-.-------.------ 47,957 14,959 407 —252 _______-__. uL-------- 47,550 15,211 

Other____._.___..__---..--------+-- +--+ +e 81,245 65,691 — 786 452 -.-------- ---------- 82,031 | 65,289 

Total__.___._----.---u-_-- eee eee 565,178 444,217 1,563 2,889 _____._-.. weenen-eee 563,615 441,828 

Total natural gas liquids....._...--..----. 19,682,722 21,607,122 199,458 1,038,874 9,886,268 10,302,702 9,597,001 10,265,546 |



Liquefied refinery gases: | = . 
For fuel: . _ 5 

Propane-propylene- --...--.-.--.----------------. 2,115,078 2,254,938 19, 656 46,326 ___._____. _ ..__-_.. 2,095,422 .2,208,612 
. Butane-butylene. —__...-..-----------------.---- 292 , 992. 426,132 —5,250 17,220 -.--L--L Tue uuu---- 298,242 408,912 

Butane-propane mixture.___.......-.--.-.~------- 115,710. 157 , 668 —1,218 4,116 ___----1--. ---------- . 116,928 153 , 552 
Isobutane, - _..-.--------------------------+---- wee eee ee ee eee ee ee ee ee eee eee eee 

-  Total...------- see eee. —- 2, 528,780 2,838,738 13,188 67,662 .___---... ---------- 2,510,592 2,771,076 
For petrochemical feedstocks: . 

‘Ethane-ethylene____._.-..--------------------+-- 316 , 806 295,218  -—15,246 —42  .1_lel eee eee eee 382,052 295,260 — 

Liquefied gases: : | : | 
Propane-propylene.___.....-.--------------- 778,050 774,606 —1,554 —294 ___---uueee oe eee eee 479 , 604 . 174,900 
Butane-butylene____.._.---.----...--------- 487 , 032 424 ,956 504 —504 pee Lee 486 ,528 425,460 
Butane-propane mixture- __-.--_.-.i-.------- 8329 , 364 293 , 706 ~10,584 -____- ee Lele eee eee eee 339 ,948 293, 706 
Isobutane-----.---------------------------- 26,124 : 66,480 . —126. BA LLL Le - 26,250 56,574 . 

Total_....------------------------------- 1,620,570 1,549,758  — 11,760 882 __--------  ---------- 1,682,330 1,550,640 

| Total liquefied refinery gases__............ 4,461,156 4,683,714 —13,818 66,738 Meee ee ee ee ce eee eee 4,474,974 . 4,616,976 
oo, Total ethane and liquefied petroleum gases. . 16,595,450 18,401,575 214,164 1,077,875 2,872,926 2,883,006 13,508,360 14,440,694 2 

| | Total all products... ..2.--------------- 24,148,878 26,290,836 185,685 1,105,612 9,886,268 10,302,702 14,071,975 14, 882, 522 4 

1In addition 440,588 thousand gallons was imported in 1966 and 415,170 thousand gallons in 1967. ce . . - 

= | . : . 2 

: , * A
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DOMESTIC PRODUCTION 

The upward trend in production of rate than that of natural gasoline. 
: natural gas liquids, which began in 1959, Strong demand and improved processing 

was even more pronounced in 1967. Pro- methods have encouraged efforts to maxi- 
duction of natural gas liquids and ethane mize yields of the liquefied petroleum 

at natural gas processing plants in the gases and the ethane as well as the finished 
United States totaled 21,607 million gal- products from the gas stream. 

lons, topping production of the preceding Propane, which represented 58.6 per- 
year by 1,924 million. gallons, an icrease€ cent of the liquefied petroleum gases pro- 

| of 9.8 percent. By way of comparison, the duced in 1967, amounted to 7,130 million 
| 1966 production was greater than that gallons, an increase of 13.6 percent over 

for 1965 by 1,137 million gallons, an in- the preceding year’s total. Ethane pro- 
crease of slightly over 6 percent. The duction amounted to 1,543 million gallons 
production of the liquefield petroleum gases in 1967—-293 million gallons, or 23.4 per- 

: | and ethane has been increasing at a faster cent more than in 1966. 

” TTT LLL 

. EEL ELEL EEE EEE ) 20,000 AL g eS 
S TOTAL LIQUID GASES 

LLL - ‘ 4 Art . : = 10,000 |_ sol 2 —_ 

rT LP-gases & ethane >a | 

| : - ~ Natural gasoline 
5, 000 Se jh | a “ 

0 
1950 1955 I960 I965 | 1970 

Figure {.—Production of natural gas liquids in the United States. 

| | RESERVES AND CAPACITY 

Proved reserves of natural gas liquids proved reserves. In addition, Kansas had 
in the United States totaled 8,614 million a substantial gain, and smaller gains occur- 
barrels as of December 31, 1967, according red in a few other States. The principal 
to estimates of the Committee on Natural declines were in California and Oklahoma. 
Gas Reserves of the American Gas Associa- The Committee also, estimated that the 
tion (AGA). Compared with 1966 levels, daily productive capacity of ne natural 
this was a net increase in reserves of 285 8% liquids industry in the Unit tates, 

ee as of December 31, 1967, was 132,552,000 
million barrels. Although there were net . war 
d in th f 14 of the 21 gallons. Since natural gas liquids become 
ecreases In the reserves 0 ort © available solely by separation from the 

States that are reported by the Committee, produced natural gas, their rate of avail- 

the sum of these decreases was much less ability depends on the rate of production 
than the extraordinary gain of 325 million of gas from crude oil or natural gas 
barrels of natural gas liquids in Louisiana’s _ reservoirs.
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~ oe DEMAND AND USES | 

| Demand for natural gas liquid at plants | year. Shipments of the liquefied petroleum 
and terminals in 1967 was 20,568 million gases including propane, butane, and iso- 
gallons, compared with 19,483 million gal- butane for fuel and chemical use were 
lons in 1966; one-half of the total was 8,308 million gallons. In addition, 442 mil- 
‘directed to refineries for use in gasoline lion gallons of other finished products was 
blending. Shipments of natural gas liquids shipped from natural gas processing plants 
for blending totaled 10,303 million gallons during 1967. Finished gasoline represented 
in 1967 as compared with 9,886 million 70 percent (or 309.3 million gallons) of 

in 1966. those products. The other products (in 

Shipments of ethane for use primarily million gallons) were special naphthas, 

in the manufacture of chemicals totaled 2.3; jet fuel, 1.7; kerosine, 48.1; distillate 

1,515.6 million gallons in 1967, which was fuel oil, 15.2; and other miscellaneous 

26.6 percent greater than in the preceding products, 69.2. y 

PRICES AND VALUE 

The total value at the plant for natural products in 1966 and 1967. The increasing 

gas liquids and ethane in 1967 was demand of the petrochemical industry for 

-$1,179.9 million, or an average of 5.5 natural gas liquids for use as feedstocks 

cents per gallon. Table 11 shows the pro- is reflected in the rise in market prices as 

duction value, and average value per gal- shown in table 12. 

lon for the various natural gas liquids | 

: , STOCKS | 
The stocks of natural gas liquids and cracking grows so will the refinery pro- 

ethane at the end of 1967 totaled 2.76 duction of some of the natural gas liquids 

billion gallons, which was 1.06 billion used for upgrading gasoline. Hydrocracking 

gallons, or 62.6 percent greater than the on a modest scale began in 1960. By 1967 

stocks on hand at yearend 1966. Most of | (March) there were 20 units operating in 

this increase was in the inventories of bu- the United States with a total capacity of 

| tane and propane, both of which were at 270,000 barrels—per-stream day. It is esti- 

the highest levels on record. | mated that hydrocracking capacity will 

Part of this rise reflected the expansion reach 585,000 barrels—per—stream day by 

in natural gas processing capacity which the end of 1968. “Barrels per stream day” 

has resulted in production of larger refers to the throughput or output of a 

volumes of propane, n-butane, isobutane, unit operating for a full day with no allow- 

and butane and propane mixtures. Another ance for “downtime;” that is, when a 

important factor was technological devel- unit is shut down for repairs and 

opments in refinery processes, which had = maintenance. 

a decided impact on supply and demand Underground storage of natural gas 

patterns for natural gas liquids. - liquids continued to expand in 1967. At 

The largest market for butane and iso- yearend, 1,465 million gallons of liquefied 
butane is in gasoline blending: and the gases was in underground storage, an in- 

nat ural gas processing plants are . © crease of 350 million gallons, or 31.4 per- 
principal source of supply for refineries. 9 € th 

But both the hydrocracking process and C©&Mt for the year. Over 59 percent of the 

the catalytic reforming processes used at stocks of LP gases and ethane were held 
refineries yield propane, n-butane, and in underground storage facilities as of | 

isobutane; hence, as capacity for hydro- December 1967.
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Table 2.—Estimated proved recoverable reserves of natural gas liquids ! in the 
United States 

(Thousand barrels) 
een er 

Changes in reserves _ Reserves as of 
during 1967 December 31, 1967 

OS Reserves = ———-——_____—_—_— ————— — 
. State as of Exten-  Dis- . 

Dec. 31, sions  coveries Net Non- 
1966 ~ and of new pro- associated Associated- Total 

revi- fields duction with oil dissolved , 
sions 2 and new 

pools 
a ne 

Arkansas____________..__- 16,174 (79)  ______- 1,521 9,477 5,097 14,574 
California 3___-.._--_.___.- 242,163 (845) 350 23,066 9,081 209 ,521 218,602 
Colorado. ______----___-__- 25,647 (418) 18 2,327 5,203 17,717 22 ,920 
‘IHinois__..-.222 2 ee. 2,870 (112) 3 463 . 3 2,295 2,298 
Indiana________....-___.- 63 4 5 13 9 50 69 
Kansas__._.__.__._._..___ 256,848 32,615 695 18,206 262 , 779 9,173 271 ,952 
Kentucky_____._____-__-- 52,294 2,032 1,016 3,704 351,638 __.______ 51,638 
Louisiana *__.._.._....... 2,282,394 482,676 27,335 185,217 2,195,735 411,453 2,607,188 
Michigan______.__._____-_ 4,041 ~ (%6) 479 - 900 1,461 2 ,083 3,544 
Mississippi_-_......._.__-- 17,015 2,192 ______- 1,895 12,186 5,126 17,312 
Montana______.________-- 10,638 66. _______ 948 2,139 7,617 9,756 
Nebraska_________.___-_-- 2,474 887 _______ 595 1,211 1,055 ‘2,266 
New Mexico___..__._...-- 559,783 40,411 1,844 46,336 391,308 164,394 555,702 
North Dakota_____._____- 66 ,974 (15) ____L_e 2,682 ______ 64,277 64,277 
Ohio.___~-___.-_-.__-___-_-- 1,293 (600) __-___- V1 _L__L__ eee 582 582 
Oklahoma________..__._-- 475,605 14,726 6,765 41,343 296 ,653 159,100 455,753 

. Pennsylvania. ___.__.___-- 1,285 -.--e-e. LLL Lee 73 1,162  _______.- 1,162 
Texas 3___.--_...--------- 4,101,622 242,242 57,878 298,747 2,205,917 1,897,078 4,102,995 
Utah... _- ee 42,708 1,964 _______ 1,924 776 41,972 42 , 748 
West Virginia___________-_- 80, 760 5,017 2,509 6,624 481,662 __._.._._ | 81,662 
Wyoming._..____________- 86,365 8,650 24 7,798 47,556 39 , 685 87,241 

Total.........----- 8,828,966 830,837 98,921 644,498 5,575,956 3,038,275 8,614,231 

1 Comprises natural gasoline, Lp gases, and condensate. 
2 Parenthesis denotes decrease. .. , 
3 Includes offshore reserves. 
4 Not allocated by types but occurring principally in column shown. 

Source: Committee on Natural Gas Reserves, American Gag Association. 

Table 3.—Estimated productive capacity of natural gas liquids in the United States, 
: December 31, 1967 —— 

. (Thousand barrels per day) 

Productive capacity Productive capacity 

State Non- Asso- State Non- Asso- . 
asso- ciated Total asso- ciated Total 
ciated or ciated or 

dissolved dissolved 

Arkansas____________- 4 2 6 Nebraska___.._______- 1 1 2 
California *___.....__- 4 73 77 New Mexico_________- 89 81 _ 170 
Colorado. _________--- 2 6 8 North Dakota______.. ____- 8 8 
Ilinois..-----2-- ee Lee 1 1 Oklahoma___________- 106 68 174 
Kansas_._._______.__- 180 13 1938 Texas ?..-_._________- 853 596 1,449 
Kentucky.._.._..-_-- 13° ____-_- 18 Utah___--_-...- 2-2 Le 7 7 
Louisiana *___________ 860 122 982 West Virginia_________ 21 _______ 21 
Michigan_.__...._-__.Y 3 2 5 Wyoming____-_________ 21 9 30 
Mississippi____._.__-_- 5 2 7 OO 
Montana___.______-_- 1 2 3 Total_.___._..... 2,163 993 3,156 

1 The productive capacity of natural gas liquids is defined as the amount of hydrocarbon liquids that would 
be produced coincident with the estimated productive capacity of natural gas based on unit recoveries at 
norma! producing rates. Such estimated capacities are not limited by lack of capacity of processing plants or 
other surface facilities and it is emphasized that adequate facilities would be required to effect the recovery 
of liquids from the natural gas produced at these rates. It should also be recognized that such facilities cannot 
be enlarged quickly. Therefore, the estimated natural gas liquid capacities, which relate to increased pro- 
duction of gas from oil and gas wells operating at their productive capacities, are theoretical. In the event of 
an emergency requiring capacity production of hydrocarbon liquids, both oil and natural gas liquids, the ca- 
pacities of existing processing plants would limit the amount of natural gas liquid capacity realized. 

2 Includes offshore. 

Source: Committee on National Gas Reserves, American Gas Association.



Table 4.—Natural gas liquids and ethane produced, value at plants in the United States in 1967, by States 
(Thousand gallons and thousand dollars) 

g Number LP gases and ethane Natural gasoline and isopentane Plant Condensate 
tate oO eR ee 

operators ! Quantity Value §._—~dCents per Quantity Value Cents per Quantity Value Cents per 
gallon gallon gallon 

Arkansas._......-.----.--------- 5 53, 780 $3 ,009 5.6 20,813 $1,353 6.5 4,268 $273 6.4 
California. _........---.-.--..--- 17 866,643 19,065 5.2 588 ,256 44,607 7.6 25,158 2,013 8.0 
Colorado__.....----.-------..--- 6 71,544 3,649 . 5.1 50 ,908 3,156 6.2 937 59 6.3 
Kansas....._..----..--------.--- 13 665 , 057 $1,928 4.8 190,980 10,504 5.5 2,010 121 6.0 
Kentucky 2......-...----.------- 4 572,739 83,791 . 5.9 31,928 2,363 7.4 210 16 7.4 
Louisiana__.........-------...-- 43 1,844,689 92 , 284 5.0 940,976. 64,927 6.9 500,391 37 ,529 7.5 
Michigan__.__...-.-.---.-.---_-- 4 59,390 8,444 5.8 47,280 3,451 7.3 537 40 7.4 
Mississippi_.........-...-..----- 7 17, 794 1,085 6.1 16,505 1,073 6.5 845 . 66 6.6 
Montana ?__2. 6 783,014 3,218 4.4 30 , 742 1,875 6.1 wen e eee eee nee eee Lee 
Nebraska___..0 200.2. -- nee 8 20, 738 1,223 5.9 7,805 _ 678 T.4 wenn nen nee ne eee eee 
New Mexico.........-.....--..-- 15 909,168 40,003 4.4 820 ,004 19,520 6.1 15,625 1,031 | 6.6 
North Dakota____._.._-..---.---- 3 88 ,665 3,901 4.4 22 , 867 1,418 6.2 417 25 6.0 
Oklahoma.....---.------_---__-- 837 1,005,633 49 ,276 4.9 498 ,091 30 , 882 6.2 66 , 923 4,685 7.0 
Pennsylvania_.._.......-_--.-_-- 3 1,757 114 6.5 1,167 17  ~— 6.6 wenn eee nee ee eee eee eee Z 
Texas.____.__.----------- +e ee 86 7,449 439 320 , 826 4.3 2,950,621 194,741 6.6 960 , 587 73 ,005 7.6 > 

. West Virginia 4.2.20 2.22 20 2__- 6 344,040 19,085 6.5 47,662 3,193 6.7 1,351 66 4.9 a 
Wyoming-_---.-...-.2------ 1 ee 15 178 , 821 7,648 4.4 83 , 666 5,438 6.5 15,514 1,024 6.6 B 

Total___..-.--- 2 eee 158 18,717,861 682 , 994 4.6 5,850,271. 389,156 6.7 1,594,778 119,943 7.5 1 

Number Finished gasoline and naphtha Other products 5 Total Qo 
oO ere enn ry ES Sy A er eA A SS ES A eS RS A STEN 

operators ! Quantity Value Cents per Quantity Value Cents per Quantity Value Cents per Pn 
gallon gallon gallon te 

Arkansas_.._._.--.-------------- Bo cece cee eeee weeeeeeee wees 2,452 $154 6.3 81,263 $4,789 6.9 5 
California. ._..-._......-----.--. 17 eee eee eee cee eee eee meee eee cee eee ee cee e eee 980 ,057 65,685 6.7 q 
Colorado. ._-.....-----.--2-- ee 6 wee eee eee eee eee eee eee eee eee mec ee eee eee nee Cee 123 , 389 6,864 5.6 8 
Kansas........-....------------- 18 1,126 $74 6.6 57 4 7.0 859, 230 42,626 5.0 77) 
Kentucky 2.....0....2------ 22 -- 4 meee eee eee cee eee eee nee eee meee eee eee eee eee cee eee 604,877 36,170 6.0 
Louisiana___....-..---------.--- 43 215,921 20,944 9.7 97,315 6,812 7.0 3,599 , 292 222 ,446 6.2 
Michigan_---.2.-. 2222-22222 8 4 ween eee eee eee ee eee eee wee enn ee eee ee eee ne ene 107,207 6,935 6.5 
Mississippi. .........--...-..---- 7 wee ee eee eee ee eee ee eee eee ne 589 88 .— 6.4 35,733 2,252 6.3 
Montana ?__o_ 6 wee ee eee eee eee ee eee eee ween eee eee tee eee ee 108 , 756 5,093 4.9 
Nebraska_......--...--..----.--- 3 eee eee eee ee eee eee eee eee wee eee eee eee eee eee ene 28 , 543 1,801 6.3 
New Mexico.__....._..._.--..--- 15 ee ee eee eee te eee eee eee eee 2,485 - £179 7.2 1,247,282 60 , 733 4.9 
North Dakota......-...---.--_-- 3 meee eee eee cee eee eee ewe eee wee ee eee eee eee ee eee 111,949 5,344 4.8 
Oklahoma..........-.-..-.-.---- 37 1,180 17 6.8 2,761 202 7.3 1,574,538 85,122 5.4 
Pennsylvania. .___._...-...--.---- 3 wee eee eee ee ee ee eee eee eee meee eee eee eee eee eee 2,924 191 6.5 
Texas......-......2--------- +e 86 89 , 086 6,949 7.8 31,295 2,410 7.7 11,481,028 597 , 431 5.2 
West Virginia 4... 2-2. ee 6 wee eee eee eee eee wee eee eee eee tee ene 393 ,053 22 ,344 5.7 
Wyoming-.-.-..2---- 22 -- ee 15 eee eee ee eee eee eee eee eee eee eee eee eee ee eee eee eee ee ener 273,001 14,110 5.2 

Total_._..-....--.2-------- 158 307 , 263 28 ,044 9.1 186 , 954 9,799 1.2 21,607,122 1,179,936 §.5 

1 A producer operating in more than 1 State is counted but once in arriving at U.S. total. 
2 Tilinois (1 operator) included with Kentucky. 
3 Utah (8 operators) included with Montana. ~] 
4 Florida (1 operator) included with West Virginia. oO 
5 Includes kerosine, jet fuel, distillate fuel, etc. ©



Table 5.—Production of natural gas liquids and ethane at natural gas processing plants in the United States in 1967, by States and districts! 4 : 

(Thousand gallons) : = 

States by petroleum districts January February March . April May June July 

District 1: . . 
Western Pennsylvania_.._._.....---..----.--.------.---- 286 265 292 288 255 187 176 
West Virginia and Florida___..__.__-.-------------------- 37,052 35,331 87,482 87,080 82,876 «34, 398 31,704 

Total... --- eee ee ee eee 37,338 35,596 —«- 87, 774 37,368 38,131 34, 580 31,880 _ 

District 2: 
Illinois and Kentucky__..___.-._.---._---------_---------- 54,438 50, 530 53,380 - 49 ,938 53,035 48 ,956 46, 868 
Michigan_________.___-_-_----_------ eee ene ene eee eee 9,027 8,423 9,019 9,186 9,319 . 8/024 9/092 
Kansas_.___-__-_--_-_--_----- eee ee eee ee eee ee 78,625 74,292 79,592 75,725 69 , 998 60,820 65,143 
Nebraska_______.------- eee en eee 2,499 2,360 2,662 2,565 2,380 2,880 2: 461 
North Dakota___._________-_-------------------e-- eee 9,953 9,077 9,666 9,267 7,193 8,383 9,669 
Oklahoma__.___.___---------- eee ee eee eeeeee- 141,145 128 , 052 140,183 134,317 185,958 121,095 122,796 . 

Total... - == nee eee eee ee eeee 295,687 272,734 294, 502 280 , 998 277,878 249,658 256,029 _ z 

District 3: - i 
Arkansas__...._.---------------------------------------- 7,745 = 6,968 7,241 7,885 7,484 -- 6, 890 6,765 PB 

SSS eam a_aaEcera=x=a&x«x«zrOeeoeeeeeeesSSS mr wT 

Louisiana: . . 
Gulf____.-_.-_--_-- ee eee eee eee eeeeteeee---- 281,958 212,074 238,725 237,071 240,516 - 214,189 223 , 232 tg 
Inland____._----------------- eee eee eee 54,690 48,175 48 ,935 46,124 51, 522 48,706 48,3804 > 

Total. __._------- eee eee ee eeeeeeeeeeee---- 286,648 255,249 287,660 —-:288,195 292,038 262, 845 271,586 4 
Mississippi and Alabama____.__.__---.-------------------- 2,745 2,590 3,126 3,167 3,421 3,284 3/102 ° 
New Mexico..____.---.--.------------------------------- 103,418 91,183 95,365 102,763 108 , 496 109, 444 103,184 ct 

Texas: EEE . a 

Gulf___------ eee eee eee eee eee eeee-e- 2:18, 857 188 , 316 188,959 187,673 195,216 201, 827 208 , 836 © 
West___.-._--.------------------------------------- 298 ,570 276 , 383 333 ,094 327 , 3438 842 ,258 327,097 351,402 a 
Fast (field)_...__-------------------------------- eee 20,074 18,127 21,507 21,420 21,865 22,568 26.896 
Panhandle_______.__------------------_-------------- 128,782 = «121,057 ==: 129, 905 127, 267 126, 882 112,600 111,256 
Rest of State (other)___________._.--___-_-_---------- 306 , 806 265,878 286 ,294 286,050 285,407 292 ,428 800, 741 

Total ___----- 22 e eee e eee eee cece ee eee eeeeeeeee-- 968,089 869 , 761 959,759 949 , 753 971,628 . 956,520 999,181 _ 
Total__._...----------------eeee-eeeeee--------- 1,863,590 «1,225,751 1,358,151 1,846,268 1,888,017 1,888,988 1,383,668 

District 4: . - 
Colorado_______.-_-------_--- eee ee eee 10,205 9,319 10 , 496 10,589 9,441 7,890 9,187 
Montana and Utah.__._.____----.------------------------ 7,136 5,743 7,080 6,914 7,851 8,343 9,199 
Wyoming. ._...-_--------------- === ee eee eee eee eee eeee- 25,702 _ 28,356 24,054 22,737 22,328 21,352 20,665 

Total___- 0-9 eee eee eeeeeeeeee- 48,048 88,418 41,630 40,240 39 , 620 37,585 39,051 . 
District 5_.---..-------- eee eee eee eee ee 85, 542 78,487 85,105 81,964 83 , 236 80,342 80,894 

Total United States...._._........--------------.------ 1,825,200 1,650,986 1,812,162 1,786,888 1,816,882 1,741,098 1,791,522



August September October November December Total 
eee | 

District 1: . 
Western Pennsylvania. _.......-.-.--.--2--- eee : 231 214 oe 231 — 232 267 2,924 
West Virginia and Florida._..._........----.--.--- eee 27 , 552 28,272 30,160 28,871 32,280 393 ,053 

Total____.------- eee ee eee eee eee 27,783 ' 28,486 30,391 29,103 32 , 547 395 ,977 

District 2 . 7 TT 
Illinois and Kentucky..-.-.-----.------.- eee 48 ,320 48,3138 47,194 49 ,607 54,298 604,877 
Michigan___-..-.------.---------------- eee eee 9,039 8 , 506 8,770 8 , 825 9,977 107,207 
Kansas __-..-_.-...--------------- een ee eee 65 ,325 - ‘64,910 71,899 73,450 79,451 859, 230 
Nebraska._..._....-_---------- e+ eee eee 2,321 2,096 2,204 2,437 2,178 28 , 5438 
North Dakota ______2- eee ee 9,749 9,744 . 10,171 9,634. 9,443 111,949 
Oklahoma__._.-._----- 2 -- oe ee eee eee 123 , 300 122 ,836 133 , 986 134,338 136 , 537 1,574, 538 

Total... ee ee ee eee eee ee 258,054 256,405 274,224 ' 278,291 291,884 3,286,844 

District 3: —_ OO TE CO 
Arkansas__.__------------------- eee eee ene eee 6,883 6,513 6,041 6,213 5,185 81,263 Z 

Louisiana: a 
Gulif___--2 eee eee 256, 872 247,904 292,996 301, 678 311,431 3,008, 596 G 
Inland____._--.-- eee ee eee eee ee A9 ,225 48 , 980 50 , 260 50,047 60,728 590 , 696 - 

Total... eee ee eee eee eee 306 , 097 296,884 343 , 256 351,725 362 , 159 3,599 ,292 o 
Mississippi and Alabama____......_.------.------..------- 2,947 2 , 882 2,893 2,754 2,922 35,733 > 
New Mexico_.__-_--____-_ ~~ eee eee 100,828 103,459 109 , 963 109,009 110,225 1,247 , 282 ~ 

. SS i 
Texas: ra 

Gulf___ ee ee ee ee 192 ,955 188,631 197,310 191 , 227 201 , 787 2,356,594 a 

West____-.-.-----_-_-_-_----------------- ee ee 356,210 336, 831 339 , 252 321,217 318,320 — 8,922 ,977 
East (field)_............-----...------------- eee ee 27,729 _ 24,187 ~ 22,950 21,011 20,803 269 ,137 o 
Panhandle.____.___._-----_-~-- eee eee ee 121,704 117,072 127,518 ~ 128,794 127,668 | 1,470,455 e 
Rest of State (other)_.._......-------..------....-_...- . 295,375 - 264,039 294,136 287 , 800 296,911 . 3,461,865 

Total___.-_-_-_---- eee ee 998,973 930 , 760 - 981,166 945 ,049 960,489 . 11,481,028 

Total______-_---_-_- eee eee 1,410,728 1,340,448 1,448,319 1,414,750 1,440,980 16,444,598 

District 4: . 
Colorado___.._-_-_---_- ee ee eee eee eee eee eee 10,505 — 10,340 12,112 11,886 11,419 123 ,389 
Montana and Utah______-_-_-___--._-2- ee eee eee 9,947 10,325 10 , 483 10, 666 10,069 108 , 756 
Wyoming-._...---_-- ee ee ee ee eee 20,665 20,955 28 , 802 28,264 . 24,621 278 ,001 

Total... ---0 2 eee ee ee eee cee 41,117 — 41,620 45,897 45,816 46,109 500,146 

District 6... -.--2-2 eee eeecece cece eeceee-eeeeeecececee-nee 78,779 «78, 889 82,424 80,681 84,214 980,057 

Total United States...--.-----ceeu-cceeecccececeeeue--- 1,816,461 1,745,848 1,876,255 1,848,641 (1,895,734 21,607,122 

} Western Pennsylvania separated from eastern part of State to allow grouping in either Bureau of Mines refinery district or Petroleum Administration for Defense district. o 
Distriets shown for Texas and Louisiana are Bureau of Mines production districts. These districts are described under the heading “Districts.” fat
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Table 6.—Production, stock change, and shipments of natural gas liquids at plants and terminals in the United States in 1967, by months 

(Thousand gallons) 

——-_———_—__- Eee 

January February March April May June July 
eee 

Production: 
Ethane_...___. 22-2222 131,460 118 , 026 133 , 206 130 , 587 132,811 129 ,854 123 , 626 
LP gases: . 

Propane._______________-_. ee eee eee eee eee 589 , 998 ' §40,978 620 , 769 608 , 029 603 , 697 555,664 575, TAL 
Butane________. eee 268, 587 242,660 . 265,166 260 , 485 268 , 378 252 ,074 260 , 328 
Butane-propane mixture_____._.__-__---_-_---__----_--- 47,027 42 ,467 43 , 926 42,512 49,977 58, 333 60 , 592 
Isobutane___._..____. 22 eee ee 116,190 102,174 103 , 000 100,927 97,324 94,771 96,757 

Isopentane_....______-________-_--___--------__.- eee 10,094 9,160 10,183 10,954 11,110 10, 701 10,657 = 
Natural gasoline_.________________-_--_----_-___- eee ee 453 , 936 432,119 474,056 470,099 486, 813 476 , 352 495 ,089 D 
Plant condensate______.... 2-2 eee 162 , 267 129 , 889 125, 633 128 , 902 129,813 126 , 926 132 ,216 te ; 
Finished gasoline and naphthas____._._....._._______-_---- 32,414 23,126 25,305 23,450 25,738 25,732 25,779 kg 
Other finished products___________._.....--_------___---_-- 13,277 10,387 10, 968 10,9388 11,221 10,691 10 , 737 > 

Total__._____ 22 eee ---- 1,825,200 1,650, 986 1,812,162. 1,786,833 1,816,882 1,741,098 1,791,522 a 
Stock change at plants and terminals._....________..__________. —201,284 —98,360 — +100, 716 +356,950 © +3386,354 +275 ,325 +281,557 = 

Shipments: oO 7 7 _ OO a 7 oo e 
To refineries: td 

LP gases: . oO 
Propane__._______.__--.----- eee 8,780 4,410 5,418 7,182 6, 762 4,410 9,702 Oo 
Butane_________ 2 eee 155 , 233 114,954 99 , 766 78,848 - 77,213 83,611 82,925 A 
Butane-propane mixture___.__.__________-----___-_. 10,374 9,114 6,552 7,644 9,030 8,988 9,870 ~ 
Isobutane___________._ eee 129 , 989 99 ,414 103,178 94,360 82,597 94,931 97 ,633 

Isopentane_____._.___.__.--.--_------ eee eee 9,997 9,199 9,774 9,437 11,045 10, 446 9,997 R 
Natural gasoline_._____._____._. 2-2 eee 458,621 422,887 484,108 467 , 069 479,468 485 , 493 495,788 
Plant condensate_________.____.___-_----- ee eee 146 , 286 181,805 121,345 104,097 137 , 544 130, 261 128 ,993 

Fuel and chemical use: fo . 
Ethane____-__.-..--2_ eee eee 130,713 110 ,643 126,277  — 121,070 133 , 285 143 , 578 118 ,334 
LP gases: 

Propane_______________-_--_ eee eee 745 ,347 653 , 348 583 , 363 ' $86,044 386, 561 346 , 265 398 ,051 
Butane____-_. 2-2 eee 148 ,598 123 , 857 97 , 635 88,941 77,666 69 , 580 73 ,202 
Butane-propane mixture_______-...-_-_-----_-_-L_- 40,576 34,561 35,571 29 , 836 41,545 50, 786 50,137 
Iscbutane_______-__-------------- eee eee eee eee eee eee eee eee eee nee ee eee eee. we nee eee eee 

Finished gasoline and naphthas______________...______- 84,314 22,905 25,583 23 , 830 23 , 763 28,134 27,663 
Other finished products_________._.--_---_-_----_-_--- 12 , 656 12,249 12,876 11,525 14,049 9,290 7,670 

Total demand for natural gas liquids at plants and . 
terminals..__.....-._..-----------------.----.-.. 2,026,484 1,749 ,346 1,711,446 —§ 1,429,883 1,480 , 528 1,465,773 1,509,965



August September October November December Total 

Production: 
Ethane___--_____....--.-.------------ +--+ ------- =. «128, 106 120,892... 182,273 129,894... 132 ,027 1,542,712 
LP gases: 

Propane______-----.-._--- eee ee 580,351 .- 572,541 = - 625,843 - 618,680 688 ,448 . 7,130,239 
Butane.__._____---- 2 eee 264,331 255,785 275 ,952 274, 702 282 ,165 3,170,563 
Butane-propane mixture____._..-_._.---- ~~ ee 59 , 522 62,375 57,299 60 , 541 63 , 636 648 ,207 
Isobutane_____._.---...----- ene 101,733 97,177 _ 106,080 ~ 108,915 106 , 092 1,226,140 

Isopentane________ 2 eee ‘10,509 10,475 10 , 682 10,708 11,697 ' 126,880 
Natural gasoline___.._----- eee 508 , 365 468 ,618 -' 497,545 479 , 458 480 , 941 5,723,391 
Plant condensate.____.....-.-...-----..------------------ 126,199 121,692 133 ,198 134,981 143 ,057 1,594,773 
Finished gasoline and naphthas___.__........-.--------- .- 25,812 24,965 26 ,484 23 , 510 24,948 © 307 , 263 2 
Other finished products._.__....----..-.------_- eee 11,533 10,828 11,899 12 ,252 12,723 136 ,954 > 

Total__________- eee eee 1,816,461 1,745 ,348 1,876,255 1,848 ,641 1,895, 734 21,607,122 a 
Stock change at plants and terminals-.-_-......--_.-.-.----.--- +236 ,178 +176,557 | +22,351 — 234,610 — 212,860 +1,038 , 874 > 

Shipments: o 
To refineries: @ 

LP gases: OS > 
Propane________.__._._-.._-_-_----_.~-____-_--_e- 9,408 8,148 9,114 10,290 7,056 85,680 
Butane___._._._._._-_--------.------------__.._-- 82,068 121,712 177,781 198,729 211,092 1,478, 982 Cc 
Butane-propane mixture.._________...____..__/_-- 9,492 | 10,3874 11,088 18,438 10,584 121,548 © 
Isobutane_____.__----_----_-----------2------_-_-- 97,356 - 100,048. 97,907 106 , 529 92,904 1,196 , 846 q 

Isopentane____.._..-.---_-_------_--------------- ee. 12,317 3,066 18,537 9,923 12,462 126,200 9 
Natural gasoline._..._-_-_-.--.---- 2 518 , 062. 466 ,894 494,295 ATT , 882 478 ,665 5, 124,232 w 
Plant condensate______._______.___________-_____.___-. 126 ,360 121,690 “183,521 186 , 965 150,397 1,569 , 264 

Fuel and chemical use: 7 oo ee 
Bthane----- ~~ ~~~ nn ~~ nwo nen en nnn nn nnn nnn nanan n= 130,144 117,214 | 128 , 482 124,314 131, 586 1,515,640 

gases: 
Propane__.__....-----.-----.---- eee ee eee 407 , 087 434,231 540 , 066 T49 , 599 763 , 848 6,393 , 810 
Butane_...._.-..---- eee 107,125 | 101 , 030 ' 158,949 176,169 159,602 1,382 ,354 
Butane-propane mixture. ._________-___.-___-___-- 51,317 52,816 49 ,040 42,041 53 , 688 531,914 
Isobutane..____-..----2--- eee eee eee eee eee eee tee eee eee een eee eee ne eee eens 

Finished gasoline and naphthas______.__.....---___._-- 25,559 23,524 25,606 24,356 26 ,354 311,591 
Other finished products....__......-.-----.--..-------- 8,988 8,044 9,518 13,016 10 ,356 130 , 237 

Total demand for natural gas liquids at plants and 
terminals...__.......---..---.-----.-.----------. 1,580,283 1,568,791 1,853,904 2,083,251 2,108,594 20 , 568 , 248 

~] 
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Table 7.—Natural gas liquids utilized at refineries in the United States in 1967 by Bureau of Mines refinery districts and by months 

ee : — (Thousand gallons) _ | | 

District January February March April May June July August Septem- October Novem- Decem- Total 
ver ber . ber 

East Coast_____.._------__--_-e 13,020 17,640 14,288 11,550 6,468 12,810 16,170 16,506 26,628 23,730 25,872 19,110 208 , 742 = 
Appalachian__________-_._--_--_- 1,260 798 714 546 546 378 882 672 1,050 1,134 1,218 1,344 10 , 542 ey 
Indiana, Illinois, Kentucky, etc__. 86,814 74,1380 58,464 53,802 53,088 56,868 57,456 69,006 76,566 99,666 106,890 111,678 904 , 428 rg 
Minnesota, Wisconsin, North oo > 

Dakota, and South Dakota____- 10,584 8,778 8,816 5,964 4,494 7,686. 8,484 8,988 9,366 10,3874 11,886 13,398 108 ,318 ct 
Oklahoma, Kansas, Missouri-----_-_ 81,312 58,212 65,814 58, 422 58 , 632 67 116 _~ 67,746 68,628 70,392 77,700 86,100 79,002 839 , 076 wm 

Texas: oo oo : . | = 
Inland. ______-__--_--- eee 81,984 74,172 84,840 82,740 84,924 88,622 86,352 89,880 82,404 84,924 838,118 78,036 996 , 996 > 
Gulf Coast_...----.-...---- 412,062 347,256 382,326 329,322 365,820 373,506 379,260 376,194 343,014 407,904 404,586 406,518 4,527,768 a 

Total_____.._..._._....-. 494,046 421,428 467,166 412,062 450,744 457,128 465,612 466,074 425,418 492,828 487,704 484,554 5,524,764 S 

e 8 = ——————————————r——rrro—$—6660@=™$@0099nSaau9B eee ——————————————————E = eee S$ mmWwmWwaKU”VvoWo”™™o@0”"“00wNW... =n Xf 

Louisiana-Arkansgas: ; a . 
Louisiana Gulf Coast______ _- 94,584 90,762 86,478 108,824 95,684 91,224 95,802 92,358 106,688 106,008 106,764 107,268 1,177,344 6 
Arkansas and Louisiana - oO 

Inland____...---..----. 21,714 18,812 20,958 17,888 18,858 19,866 19,698 20,454 19,740 20,160 19,820 17,9384 234 , 402 “ 

Total_..__--.-.-----_------ 116,298 109,074 107,436 121,212 114,492 111,090 115,500 112,812 126,878 126,168 126,084 125,202 1,411,746 
New Mexico________ ee 2,940 3,696 4,284 3,360 4,074 4,284 4,368 4,284 3,948 4,074 4,662 3,444 47,418 
Other Rocky Mountain____.____- 18,606 14,490 16,926 15,540 14,994 14,910. 15,078 14,448 15,872 20,5388 19,068 21,294 201 , 264 
West Coast___-____.---.-.--.--. 90,174 81,270 85,344 82,446 80,682 88,286 84,924 85,260 78,708 91,518 94,920 88,410 1,026,942 

Total United States_..._.. 915,054 | 789,516 828,702 764,904 788 ,214 815,556 . 836,220 846,678 833,826 947,730 964,404 947,486 10,278,240



Table 8.—Production of natural gas liquids and ethane at natural gas processing plants in the United States in 1967 

(Thousand gallons) | 

nnn SO On ett 

Liquefied petroleum gas and ethane Natural Finished 

——— —— ——__ gasoline Plant gasoline All 

States by petroleum districts Propane Butane- and condensate and other Total , 

(including Butane propane Isobutane Total isopentane naphtha __ prod- 

ethane) mixture ucts ! 

nc
 IT nt 

District 1: 
Western Pennsylvania_.....-.-.----------- 1,110 647 ____--- 4,892 6,649 1,167 ____----- ------- ------- 7,816 

West Virginia 2?___.___.------------------- 280,191 58,957 ------- --------- 339 , 148 47 , 662 1,851 --.-.-. ------- 388,161 v 

Total__________.-_._-------------.------ 281,301 59,604 __----- 4,892 345,797 48 ,829 1,851 __.___.~ ----.-- 395,977 e 

District 2: OO TO Gg 

Kentucky 3__.._-_------------------------ 515,455 82,242 ___--- 25 , 042 572 , 739 31,928 210) __Leee Lee 604,877 > 

Michigan.__..__--.----------------------- 36 , 722 22,049 ..-_.-- 619 59 ,390 47,280 587 ___--.. ------- 107 ,207 te 

Kansas___.._...---.---------------------- 424 ,397 192,495 384 47,781 665 ,057 190 ,980 2,010 1,126 57 859 , 230 OQ 

Nebraska___....._--------.----.----..---- 12,648 8,090 ._.---. --------- 20 , 738 7,805  .....--. ----.-- ------- 28 543 > 

North Dakota__-..._----.-.+------------- 55,189 33,476 .__-... --------- 88 , 665 22 , 867 AIT __e eee Lee 111,949 wh 

Oklahoma_.-_.....------------------------ 651,565 263,839 42,547 47,682 1,005,633 498 ,091 66 ,923 1,130 2,761 1,574,538 te 
a a LO 

—_ 

Total.._.__.--------------------------- 1,695,976 552,191 42,931 121,124 2,412,222 798,951 70,097 2,256 2,818 3,286,344 € 

District 3: | } 5 
Arkansas..._-...------------------------- 35,019 11,334 — 106 7,271 58,730 20,813 4,268 _.___.- 2,452 81,263 wa 

_ Louisiana: oe . 

Gulf___...----------.---------------- 1,002,488 353 , 603 9 , 562 245,907 1,611,555 859 ,075 882,214 95,590 60,162 3,008,596 , 

Inland____.._.._.--------------------- 127 ,178 57,923 28,725 24,308 233 ,184 81,901 118,177 120,381 387,153 590 , 696 

Total... 1,189,661 411.626 83,287 270,215 1,844,689 | 940,976 500,391 215,921 97,815 3,599,292 
Mississippi 4._.-.------------------------- 9,385 7,694 715 _-------- 17,794 16,505 845 ______- 589 35,733 

New Mexico.______------------------.----- 510, 886 309,620 18,579 70 , 083 909 ,168 320,004 15,625 ______- 2,485 1,247,282 

Texas: . So _ 7 

Gulf_.__.-.-.---.-------------------- 840 , 540 211,474 361,801 152,591 1,566,406 633 , 864 186,190 14,504 5,680 2,356,594 

West____..-_-_---------------------- 1,927,930 703,758 62,976 115,679 2,810,343 938,115 178,705 ._._--- 814 3,922,977 

East (field)...---.-.------------------ 117,718 63,113 4,519 ____--_-- 185,350 82,155 804 _____-- 828 269 , 137 

Panhandle..._....------..------------ 582 ,208 281,183 4,916 284,933 1,053,240 415,431 1,518 _______ 271 1,470,455 

Other______.__._-_---_--------------- 1,104,047 451,275 104,659 174,119 1,884,100 881 ,056 648,375 74,582 28,752 3,461,865 

Total......._.--------------------- 4,522,448 1,660,803 538,871 727,822 7,449,439 2,950,621 960,587 89,086 31,295 11,481,028 

Total.......--------------------- 6,207,894 2,400,977 591,558 1,074,891 10,274,820 4,248,919 1,481,716 305,007 184,186 16,444,598 oo



Table 8.—Production of natural gas liquids and ethane at natural gas processing plants in the United States in 1967—Continued a 

| (Thousand gallons) oe . : o 

Liquefied petroleum gas and ethane Natural Finished 

| 
gasoline Piant gasoline All 

States by petroleum districts Propane Butane- ‘and condensate and other Total 

(including Butane propane Isobutane Total isopentane naphtha _—sprod- . 

ethane) mixture ucts 1 

ENE TEEE InN IEEE SEIS RISES 
ee 

District 4: . oo 
Colorado. __..-..--.---------------------- 48 ,848 19,017 ...--- 3,679 71,644 650,908 987 __..--- -----+-- 123 ,389 

Montana 5___._-_..-...--------~----------- 42,954 26,101 3,959 __---.--- 73,014 80,742 __------. ~------ ------- 103 , 756 

Wyoming.-__..._..--.--------------------- 104, 809 67,542 _.---- 1,470 173 , 821 83 , 666 15,514  .-.---. -.----+-- 273,001 
Serhan Sn PEs 

Total___.____-__------.-.--------------- 196,611 112,660 8,959 5,149 318,379 165,316 16,451 .-..--. ----~-- 500, 146 

District 6..-..._-.__-_-.---------------------- 291,669 45,1381 9,759 20,084 366 ,643 588 , 256 25,158 ..--._-. ------- 980 ,057 2 
ss Se 

Total United States...__._..-.._--------~ §8,672,951 3,170,563 648,207 1,226,140 18,717,861 5,850,271 1,594,773 307,263 136,954 21,607,122 o 

RR cp 

1 Includes jet fuel, kerosine, distillate, and other. . > 

2 Florida included with West Virginia. 
CF 

3 T}linois included with Kentucky. 
4 Alabama included with Mississippi. < 

’ Utah included with Montana. 
B 

6 Includes 1,542,712 thousand gallons of ethane, of which 340,183 thousand gallons was produced in Kentucky and Illinois, 147,866 thousand gallons in Louisiana Gulf iy 

and 872,603 thousand gallons in Texas. 
td 
© 
° 
A 
a 
o 
oO 
a



NATURAL GAS LIQUIDS 197 

Table 9.—Liquefied petroleum gas and ethane (LR gas) produced at refineries for fuel 
and chemical use in 1967 

(Thousand gallons) 

| Butane- 
States by petroleum district Propane Butane propane Total 

. | mixture 

District 1: . 
East Coast !1.___-_____.. 2-2 -eeeeeeee 552,006 67 ,620 546 - 620 ,172 
West New York______-__ eee 21,462 420) ____-_--- 21,882 
Pennsylvania_______-___------ eee 5,586 __..-_-.. --------- 5,586 
West Virginia____-____ ~~~ 2 ee eee eee eee eee eee ee eee eee ee eee 

Total... eee 579 ,054 68 ,040 546 647 ,640 

District 2: i 
Illinois._._._._..-.--- eee eee 208,950 14,616 _________ 223 , 566 
Indiana______2 2 eee eee 54,096 8,106 _________ 62,202 
Kansas_______._._---_- eee 140 ,028 6,930 84 147 ,042 
Kentucky_.-_____ eee eee 34,776 — 2,982 _-.--_-- 37 , 758 
Michigan_-_-___-__----------------------_---- 55, 356 4,158  _._.-__- 59,514 
Minnesota ?.________-_- eee 53,046 1,386 10,500 64,932 
Ohio_______._-_______ eee 186 , 606 1,802 __-_u-_-- 187 ,908 
Oklahoma. ___________.------ eee 124,866 44,856 64,260 233 , 982 

Total._....--.-------.---------- + _--- 857,724 84,336 74,844 1,016,904 

_ District 3: 
Arkansas____._.-_-2 2 eee 24,654 9,912 __________- 34,566 

Louisiana: i 
Gulf___..__._--------_-_ eee 414,918 60 , 480 123 , 942 599 ,340 
Inland.....-. 2-2-2 ee 11, 466 7,728 1,092 20 , 286 

Total______.---.-_-_-------__-._.-.---- 426,384 68 ,208 125,034 619 ,626 
Mississippi §_._.- 2-2 eee eee ee 62,958 4,662 2,604 10,224 
New Mexico_______-_-_.------ eee 5,922 4,452 1,176 11,550 

Texas: —_ 7 
Gulf... 2 eee 911,778 436 ,128 130 , 704 1,478,610 
Inland__.__-_..______ 2-2 ee eee 106,302 55,104 210 161,616 

Total... 2222 _____-_- =1,018,080 491 ,232 180,914 1,640 , 226 

Total___._____.-.------------.-.---- 1,587,998 578,466 259,728 2,376,192 

District 4: 
Colorado____...__-----_--.--- eee 5,838 nS) 14,532 
Montana______._______-___-___---_---_-_---- 11,256 3,990 ___-_--- 15,246 
Utah__ oe eee 21,000 9,198 ___--__-- 30,198 
Wyoming..._____- eee 7,140 27,3842 ________- 34,482 

Total__. 2-2 eee eee eee 45,234 49,224 ________- 94,458 

District 5... eee 304,752 126 , 294 117,474 548 ,520 

Total United States....__________.-_..___-. 43,824,762 5 906,360 452,592 4,683,714 

1 Excludes Pennsylvania. 
2 Missouri, Nebraska, North Dakota, Tennessee, and Wisconsin included with Minnesota. 
3 Alabama included with Mississippi. 
4 Includes 295,218 thousand gallons of ethane. 
5 Includes 56,490 thousand gallons of isobutane used for petrochemical feedstock. 

Table 10.—Values and volumes of natural gas liquids and ethane produced in the 
United States 

Thousand gallons Per- Thousand dollars Per- Cents per Per- 
——_——____——_——_——— cent ——————————_ cent gallon cent 

1966 1967 change 1966 1967 change ——-—-——— change 
1966 1967 

LP gases and 
ethane___..__.___ 12,134,294 13,717,861 +13.1 527 , 223 632,994 +20.1 4.3 4.6 +7.0 

Natural gasoline 
and isopentane... 5,564,139 5,850,271 +65.1 366 , 332 389,156 +6.2 6.6 6.7 +1.5 

Plant condensate__. 1,419,111 1,594,773 412.4 107 ,292 119,948 +11.8 7.6 7.5 —1.3 
Finished gasoline 

and naphthas-_-___ 380,135 307,263 —19.2 33 , 380 28,044 —16.0 8.8 9.1 43.4 
Other products- -. -- 185,043 186,954 —26.0 13,134 9,799 -—25.4 7.1 7.2 +1.4 

Total____.__. 19,682,722 21,607,122 +9.8 1,047,361 1,179,986 +12.7 5.3 5.5 +3.8
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Table 11.—Average monthly prices, liquefied petroleum gas (propane) in the United States ! 

(Cents per gallon) 

January February March April May June July 

New York Harbor: 
1966______._.__...__._ 8.18 8.13 8.13 8.13 8.13 8.14 8.25 
1967___..____.-_-_--.-_-. 9.21 9.25 9.25 9.25 9.25 9.10 8.75 

Oklahoma: 
1966___.____.__._._.__-_.. 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
1967__.__..___.._.__._. 5.94 6.00 6.00 6.00 6.00 5.87 5.75 

Baton Rouge: 
1966___.___.___2___...._ 5.25 5.25 5.25 5.46 5.50 5.50 5.50 ; 
1967__......._.___.._-. 6.19 6.25 6.25 6.25 6.25 6.25 6.25 

August September October November December Average 
for year 

New York Harbor: . 
1966________._.______- 8.25 8.25 8.58 ~ 8.75 8.75 8.30 
1967___..__.______---- 8.75 8.75 8.75 8.75 8.75 8.98 

Oklahoma: 
1966__.___.._. 1. -_-- 5.00 5.08 5.48 5.50 5.52 5.138 
1967__________-_------ 5.57 5.75 5.75 5.75 5.73 5.86 

Baton Rouge: 
1966___.___.__._._ _-- 5.50 5.57 5.75 5.75 5.77 5.50 
1967_____________-.-_- 6.25 6.25 6.25 6.25 6.25 6.24 

1 Producers’ net contract prices (after some discounts and summer-fill allowances) for propane, tank cars/ 
transport trucks. _ 

Source: Platt’s Oil Price Handbook. |



Table 12.—Stocks of natural gas liquids and ethane in the United States 

(Thousand gallons) 

Natural gasoline Other finished 
LP gases and ethane and isopentane products and Total 

plant condensate at plants Total at Grand 
Date ee and refineries total 

At plants - At At plants At At plants At. terminals 
and refineries and refineries and refineries 2, 

terminals terminals terminals e 
ee nae re ea nena ea nn q 

Dee. 31: is 
1963__...._..---.-.----.-------95.----.--------- 1,182,750 33 ,306 100 , 188 68 ,040 67,412 15 , 666 1,300,350 117,012 1,417,362 tm 
1964____._-. eee eee) 1, 205, 745 37,968 99,191 83, 832 56 , 889 14,868 1,361,825 136 , 668 1,498 , 493 2 
1965___-__-_..-..--.----.-----------------_---. =, 285,478 24,654 130 , 886 68 ,.418 39,989 6,972 1,406 , 353 100 ,044 1,506,397 > 

A haa alla eae 1,453 , 625 24,654 112,265 54,600 39 , 916 12,726 1,605, 806 91,980 1,697,786 wn 

Jan. 31__.....-..-.-----_------- ~~) 1, 242,227 22,176 107,677 62 ,202 54,618 6,846 1,404,522 91,224 1,495, 746 E 
Feb. 28_._.__--.-_-.-_-_- eee e_-- =: 1, 188,231 22,134 116,870 63 ,504 51,061 7,896 1,306,162 93 , 534 1,399, 696 € 
Mar. 31____.__..-_2_-_- eee -_-_-_ )=1, 246, 588 22 , 386 107,117 65 , 604 53,163 6,930 1,406,818 94,920 1,501, 738 
Apr. 30__-._--..----~------ ~~~) = 1, 575,108 20,538. 111,724 69 , 552 77,001 8,568 1,763 , 828 98 ,658 1,862,486 o 
May 31___.- 22 e--.)=—- 1, 912, 631 22,932 119,134 84 , 462 68 ,417 6,720 2,100,182 114,114 2,214,296 wa 
June 30______ eee =. 2,201,178 24,990 110 , 248 82 , 782 64,081 8,946 2,375,507 116,718 2,492 ,225 
July 31_.____ ee -- «2,478,368 22,596 110,209. 85,092 68 , 487 1,728 2,657 , 064 115 , 416 2,772,480 
Aug. 81___.-_.__-_--.-------- eee «2,718,414 23 , 520 103 , 704 88 ,998 71,124 6,300 2 , 893 ,242 118 ,818 3,012,060 
Sept. 30............-.---.--.-.--.----.-.-----. 2,881,611 22 , 722 112 , 837 87 ,444 75,351 6,720 3,069 , 799 116 , 886 3,186,685 
Oct. 81_.--.._ 2 eee eee.) =.2, 906,181 24,360 108 , 232 81,438 77,787 5,544 3,092,150 111 ,342 3,203 , 492 
Nov. 80_.-__-_-.---------..---.---------------. 2,672,754 23 ,352 110 , 953 70,476 74,193 6,888 2,857,900 100, 716 2,958,616 
Dec. 31_.._-. 2-0-1 2, 464, 162 23 ,310 112,104 87 , 234 67 ,814 5,922 2,644,680 116 , 466 2,761,146 

1 Includes 1,465 million gallons in underground storage. 

~] 
CO 
©



800 MINERALS YEARBOOK, 1967 

FOREIGN TRADE | 

The United States imported 239,190,000 Exports of liquefied gas, principally 

| gallons of butane and 175,980,000 gallons butane-propane mixtures, increased from 

of propane in 1967. Canada was the source 343,171,000 gallons in 1966 to 389,372,000 

of 99 percent of these imports. No break- gallons in 1967. Mexico is the principal 

down between butane and propane is market for liquefied gases exported from 

available for previous years, but the total the United States and accounted for over 

imports of liquefied gases in 1966 were 81 percent of the total volume shipped in 

440,538,000 gallons. 1967. | 

Table 13.—LP gases 1 exported from the United States, by countries 

. (Thousand gallons)? 

Ne " — _ - . — ™ - ————ew - . - — —wee “ ————— 

| 1967 3 

| 1965 1966 | Butane- | 
Butane Propane propane Total 

mixtures 

Argentina.......-_..---------- 15,247 © (4) 3 8,298 _.-----.- 3,301 
Australia___..___-------------- 11 65 9 ___Lu---- 97 106 

Bahamas_____--.-------------- 1,046 1,307 242 2,396 26 2,664 

Belgium-Luxembourg---_.------ 4 468 2 1 959 962 

Brazil__._._-_----------------- 2 15 2,803 481 __.----- 3,284 

Canada__._._----.------------ 2,496 7,355 9,625 938 4,708 15,271 

Dominican Republic-__.._------- 234 202 2 93 25 120 

Guatemala____._.-.-_---------- 617 1,129 ____----- qT 1,147 1,154 

India_.____._--.-.------------ 1 2 Lo _.------- 51 52 

Japan_________..---.---------- 530 316 G Luin s-- 247 254 

Mexico_._______--------------- 260,129 307,103 17,914 32,192 267 ,024 317,130 

Netherlands____._-.-_---------- 116 53 Ll _.------- 1,225 -1,226 

New Zealand______..----------- 39 7 25 10_ 39 TA 

South Africa, Republic of___--~--- 53 126 9 ____u---- 33 42, 

United Kingdom___._.-_-.----- 33,682 24,357 7,447 35,565 34 43 ,046 ; 

Other____._..__.._-.---------- 1,357 596 168 319 199 686 

Total___.______-____..-. 315,464 343 ,171 38 , 258 75,300 275,814 389 ,372 

—— 
ON 

1 Data include LR gases. . 
24.5 pounds =1 gallon. . . 

3 Eefictive Jan. 1, 1967, LP gases shown separately, no longer one class. 
4 Less than }4 unit.



Nickel 

By Horace T. Reno’* 

The nickel industry in 1967 had not lia. Australia joined the major nickel-pro- 

fully recovered from the strikes of 1966 ducing countries of the world. Widespread 

and experienced a shortage of skilled labor. exploitation of laterites as a major nickel 

Nevertheless, primary plant production was _ source moved closer to fruition in Indone- 

the third largest quantity on record. There sia and the Philippines as these govern- 

was a worldwide shortage of nickel, and ments asked for and received bids from 

substantial quantities produced in Com- private concerns for concessions to mine 

munist countries reached the free market. _laterites in their countries. 

In the last half of the year nickel prices Laboratory research in nickel extractive — 

were raised 10 to 15 percent in the United metallurgy leveled off in 1967, but research 

States and the consumption rate decreased. in nickel processing methods and in physi- 

There was unusually high activity in cal metallurgy continued at the high level 

nickel exploration in Canada and Austra- of the last decade. 

Table 1.—Salient nickel statistics 

(Short tons) 
I 

1963 1964 1965 1966 1967 

United States: 
Mine production_--_-------------- (13,394 15,420 16,188 15,036 15,287 

Plant production: 
Primary_...----------------- 11,4382 12,185 13 ,510 © 13 ,237 14,615 

Secondary -.-.--------------- 18 ,996 23,114 19 ,407 26,777 20,731 

Exports_....-------------------- 60 , 927 68 , 502 20,935 26,387 31,537 

Imports for consumption - -_--.----- 119 ,000 129 ,000 163 ,000 141 ,000 143 , 000 

Consumption_-—-__---------------- 124 ,478 146 , 920 172 ,084 187 ,833 173 , 798 

Stocks Dee. 31: Consumer--_------- 17,191 17,185 14,047 r 31,288 30,907 

Price____.____-cents per pound__- -- 79 79 19-77% 17734-8544 8514-94 

World: Production____._------------- 373 , 986 408 , 953 468 ,270 440 ,108 481 , 269 

WOrnGs BOOM MOBT Tiara 
r Revised. 

Legislation and Government Programs. January 13, 1967; however, Congress had 

General Services Administration sold ap- not authorized disposal of the stockpile 

proximately 18.6 million pounds of nickel nickel in excess of the objective by year- 

from government stockpiles, principally in end. 

the form of nickel cathodes during calen- The suspension of duty on ferronickel, 

dar year 1967. This disposed of all the sur- unwrought nickel, and nickel powders was 

plus nickel available under current author- extended to September 30, 1967 by Public 

‘zations. Government stocks of nickel on Law 90-48. After that date however, a 

December 31, 1967, were as follows: duty of a 1.25¢ per pound applied to these 

. . items 
Total invento Net weight °* ° . 

ry 8 The Federal Government’s Economic 

(short tons) velopment Administrati ranted the 
National stockpile .......... 69,536 veropmet inistration gran! 

. Knox Mining Corp. of Alexandria, Va., 
Supplemental Stockpile ..... ..... $85,555 f lorati f ‘ckel 

Defense Production Admin- balt d vv cite 4, oh “C ° leva Pond : et 

istration Stocks .........- 3,492 cobalt deposits in the Urawiord tone area 
of Knox County, Maine. 

The nickel stockpile objective was re-  _ 

duced from 50,000 to 20,000 short tons on 1 Mining engineer, Division of Mineral Studies. 

801



802 MINERALS YEARBOOK, 1967 | 

DOMESTIC PRODUCTION 

All primary nickel produced in the city, and the increasing price trend tipped 
United States in 1967 was in the form of _ the balance to favor possible exploitation. 
ferronickel. The Hanna Mining Co. mine On June 14, 1966, International Nickel 
and smelter at Riddle, Oreg., was the sole Co. (Inco) entered a mining lease agree- 
producer. Nickel salts were produced as a ment with the Department of the Interior’s, 
byproduct at copper and other metal refin- Bureau of Land Management to explore 
ing plants. Part of the byproduct nickel 4,894 acres in the Superior National Forest, 
orginated from scrap. Lake and St. Louis Counties, Minn. On - 

The outlook for expanding domestic pri- December 29, 1966, Minnesota awarded 
mary nickel production was greatly en- mineral exploration leases to 11 concerns 
hanced in 1966 and 1967 by activity in the which covered 88,000 acres of State-owned 
Duluth grabbro complex of northern Min- land in the same area. 
nesota. This complex is a multiple intru- In 1967 Inco started sinking a 1,100-foot 
sive of basic igneous rocks, extending preliminary development shaft and began 
northward from Duluth roughly parallel- engineering studies to assess the economic 

_ ing the shoreline of Lake Superior to the and _technologic feasibility of mining these 
Canadian border. The Bureau of Mines, Icw-grade copper-nickel sulfide deposits. 
the Geological Survey, and the Minnesota The other concerns holding leases in the 
State Mines Experiment Station and Univ- area began exploratory sampling, mapping, | 
ersity, studied and explored the area for and drilling. Reportedly, none was far 
many years attempting to interest private enough advanced by the end of the year to 
industry in exploiting its low grade copper indicate more than a possibility of profit- 
and nickel ores. This work, the nickel scar- able operations. 

: Table 2.—Primary nickel produced in the United States 

(Short tons, nickel content) oo 

— : 

1963 1964 1965 1966 1967 
eee 

Byproduct of copper refining___________ 707 949 844 1,006 1,579 
Domestic ore_---___--- 2 ee 10,725 11,236 12 , 666 12,231 13 , 036 

eee 

Table 3.—Nickel recovered from nonferrous scrap processed in the United States, 
a by kind of scrap, and form of recovery 

(Short tons) 
eee 

Kind of scrap 1966 1967 Form of recovery 1966 1967 
eee 

New scrap: As metal._____________ 1,814 2,393 
Nickel-base________ 3,126 1,457 In nickel-base alloys____ 3,048 2,688 
Copper-base_______ 6,476 6,334 In copper-base alloys____ 8,020 7,810 
Aluminum-base ___ 595 540 In aluminum-base alloys_ 1,031 885 

— In ferrous and high-tem- 
Total_..________ 10,197 8,331 perature alloys!______ 10,550 6,019 

SSS SSS In chemical compounds__ 2,314 936 
Old scrap: _-_ 

Nickel-base________ 15,297 11,260 Total__________. 26,777 20,731 
Copper-base_______ 893 840 
Aluminum-base. -_ __ 390 300 

Total___________ 16,580 12,400 

Grand total_..... 26,777. «20,731, 
eee 

1 Includes only nonferrous nickel scrap added to ferrous and high-temperature alloys.



NICKEL 803 

| | . CONSUMPTION AND USES. - - 

A shortage in nickel supply resulted in include total shipments to the plating in- 

decreasing use of metallic nickel, ferro- dustry, nickel’s use pattern in 1967 was not 

nickel, and nickel-bearing salts in the last substantially different from that in 1966. 

half of 1967. Nevertheless, the year’s total The apparent wide variation shown in 

domestic consumption was the second _ table 6, is due to changing reporting prac- 

highest on record. tice and the last half-year adjustment de- 

--Although Bureau of Mines’ nickel con- scribed above. — | 

sumption data in 1967 were expanded to | 

Table 4.—Stocks and consumption of new and old nickel scrap in the 
| | United States in 1967 | 

| (Gross weight, short tons) 

a 

Stocks, Consumption Stocks, 
Class of consumer and beginning Receipts ——————————_-—————___ end of 

type of scrap of year . New Old Total year 

i 

Smelters and refiners: | a 

Unalloyed nickel__.....---------- 127 997 645 370 1,015 109 

Monel metal___.__...------.=----~- 523 | 1,894 260 1,728 1,988 429 

Nickel silver !_________.-__.------ 898. 5,576 615 4,888 5,508 966 
Miscellaneous nickel alloys- - ------ q 5,314 59 5,256. 5,315 6 

Nickel residues.._....------------ . 86 233 a 244 244 a5 

Total. __._...---._------------- 743 8,438 964 7,598 8, 562 619 

Foundries and plants of other manufac- i 7 
turers: a | 
Unalloyed nickel___..----:------- 320 8,285 411 8 , 042 8,453 152 

Monel metal____._.-----_-------- 29 158 79 89 168 19 | 
Nickel silver !__-..._._____----.--.  . 7,512 24,515 22,404 100 =22,504 9,523 

Miscellaneous nickel alloys._---__- 3 _ _ 3 3 ao | 
Nickel residues_____.....--------- 605 399 310 349 659 345 
a 

i 

Total. __._.._--_-.------------- 957 8,842 800 8,483 9,288 516 | 

Grand total: _ 7 a 
Unalloyed nickel_._.___---------- . 447 9,282 1,056 8,412 9,468 261 

Monel metal________.------------ 552 2,052 339 1,817 2,156 445 

Nickel silver 1..___..__..--------- 8,405 30,091 23 ,019 4,988 28 ,007 10 ,489 

Miscellaneous nickel alloys- - ------ 10 5,314 59 5,259 5,318 6 

Nickel residues_...__..___-------- 691 632 310 593 903 420 
OE EE 

Total_________..__.----------- 1,700 17,280 1,764 16,081. 17,845 1,135 

a 

1 Excluded from totals because it is copper-base scrap, although containing considerable nickel. 

Table 5.—Nickel (exclusive of scrap) consumed in the United States, by forms 

(Short tons) 

a 

Form 1963 1964 1965 1966 1967 1 

ee 

Metal____.______--------------------- 110 ,365 123 , 443 146 ,357 132 ,573 124,639 

Ferronickel____..--.----------------- ----- ----- ----- 29 ,674 25,228 | 

Oxide powder and oxide sinter __—_----- 12 ,461 21,090 23 , 047 22 , 845 19,349 

Matte_..__________------------------ 2 2 3 a ----- 

Salts 2?_..____....--_..-_-.----------- 1,650 2,385 2,677 2,741 4,582 
TET, SS eee se 

Total________...-------------- 124,478 146 ,920 172 ,084 187 , 833 173,798 

a 

1 Metallic nickel salts consumed by the plating industry are estimated. 
2 Figures do not cover all consumers for 1963 through 1966.
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Table 6.—Nickel (exclusive of scrap) consumed in the United States, by uses 

(Short tons) | 

| Use 1963 1964 1965 1966 1967! 
| 

Alloy steels: . | - 18.780 
Wrought________ ee ’ 
Cast_...._.-_________._-_.--..-. sf 19,727 24,679 27,009 27 , 807 \ 4'881 

Cast irons.___.___ 2-2 eee 5,901 6,605 6,937 7,286 6,596 
Copper base alloys: 

Wrought (including coinage)____._.._.___-___|  -____- a _...-- | 29 937 f 4,555 
Cast_._____-___--____-- eee fee ~----- manene fj , 1 3,853 

Electrical resistance alloys3_____..__._....-_.-.-. 18,505 15,291 18 , 464 5,423 4,311 
Electroplating: 

Anodes#___2 222 ee 18,621: . 19,446 19,450 13 , 828 23,721 
Solutions.-___.__-----_----- 2 --_-. __ee 1,Q50 1,645 2,037 1,925 4,041. 

Nickel alloys: \ 88.992 
rought..____-__------------------2------- , Cast...___________--_---_-) Ty 24,794 23 ,639 37,082 747,366 1 4.217 

Permanent magnets_-_-___-__.__-_.._____-__---- 177 664 828 807 896 — 
Stainless and heat resisting steels: | 88.88 

Wrought. ____.-------- ey 8,882 Cast_..._._____----------__--_-.-.-.. 1... f 34,140. 48,301 51, 700 65,910 ; 14'054 
Other 5___.-_ eee 5, 963 6,650 8,577 7,544 | 6,019 

1 Metallic nickel salts consumed by the plating industry are estimated. . 
2 Copper base and nickel alloys formerly published together as nonferrous. 
* Betore 1966, included high-temperature alloy, now shown under nickel alloy. co, 
4 Includes metallic nickel used in baskets. .- 

_ 5 Catalysts, ceramics, chemicals (other than electroplating), iron-nickel alloys. 

| Table 7.—Nickel (exclusive of scrap) in consumer stocks in the United States, by forms 

. (Short tons) — 

| eee 

| Form 1965 1966 } 1967 
ee 

Metal___________ 2 eee 11,320 20 , 963 24,380 
Ferronickel_____._. 2 eee 821 5,819 2,455 
Oxide powder and oxide sinter____._______._____________._..-__._..__. 1,622 4,118 3,679 
Matte___________- 2 eee 1 -o---- ------ Salts__ 2-2 2838 «388 393 

Total________.---- 2 eee 14,047 31,288 30 , 907 

a 
1 Incorporates some revisions. 

PRICES 

Domestic nickel prices, which were last all the principal nickel material had been 
increased in the fall of 1966, were un- increased 10 to 15 percent. 
changed until September 15, 1967, when . . Cents per pound the Canadian Company, Sherritt Gordon 
Mines Ltd. raised its quoted U.S. price for January- October- 
nickel powder from 85.25 cents to .98 cents ype of nickel September December 
per pound. This instigated price increases Nickel powder. 8514 98 

| in essentially all nickel-bearing raw mate- Cathodes ..... 85% 94 
rials. By October 1, 1967, prices asked for Sinter-90 .... 81% 89 

FOREIGN TRADE 

U.S. consumers reacted to the worldwide with Canadian producers was modified by 
shortage of nickel by establishing new allocation to consumers. The Bureau of 
points of supply in the Soviet Union, Re- International Trade, U.S. Department of 
public of South Africa, and Finland. Trade Commerce, withheld licenses for export of
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nickel alloys and nickel-bearing stainless revised but trading continued as in the 

steel scrap for about 4 weeks, mid-June to past, governed principally by prices 

mid-July. After that, export rules were charged for U.S. scrap. 

Table 8.—U.S. exports of nickel and nickel alloy products, by classes 

(Short tons and thousand dollars) . 

NL 

1965 — 1966 1967 

Class JsUIsIsnnnnnTEEnnnIn ncn SEE OrnOT TIED So nen 

Quantity Value Quantity Value Quantity Value 

I 

Unwrought__..---._------------------ 5,307 $8,155 111,456 * $17,592 7,453 $14,347 

Bars, rods, angles, shapes, and sections-__ 2,937 7,851 2,828 8,689 2,595 8,697 

Plates, sheets, and strip__-.----------- 1,310 5,711 1,104 5,718 1,997 9,292 

Anodes____-_----_-_.----------------- 276 552 194 403 232 558 

Wire________-_-----_----------------- 380 1,914 475 2,203 565 2,530 

Powders and flakes____...------------ 253 1,356 334 1,376 533 2,144 

Foil_______-----.----.-------------- 4 15 13 71 6 26 

Catalysts...._----------------------- 2,547 6,064 3,135 6,589 3,441 9,387 

Tubes, pipes, blanks, and fittings there- 
for, and hollow bars_-_-------------- 1,198 4,748 972 3,214 823 3,417 

Waste and scrap.__...--------------- 6,723 4,168 5,876 6,229 13 , 892 20,331 
ee eee ees Ee eee, <  el 

Total___..-------------------- 20,935 40,584 126,387 * 52,084 31,537 70,729 

Onno 

r Revised. 

Table 9.—U.S. imports for consumption of nickel products, by classes 

(Short tons) 
I 

Class 1965 1966 1967 
a 

Ore and matte__________-___--------------------------------- 81 (*) ~o eee 

Unwrought (ingots, pigs, etc.) ___-.---------------------------- 132 , 559 r 112,886 113, 860 

Oxide and oxide sinter__-__..--------------------------------- 13 ,600 7,711 6,208 

Slurry 2. ..__.---------------------------------------rrrr re 
24,057 20,400 23 , 006 

Bars, plates, sheets-_-~.---------------------------------------- 80 103 135 

Rods and wire_____________----------------------------------- 267 340 AZs 

Shapes, sections, and angles-_-____----------------------------- 4 1 1 

Pipes, tubes, and fittings. __.._...----------------------------- 35 14 107 

Powder_________-_-_---_-------- ee ee ee nn re 2,640 4,123 3,716 

Flakes_________._-___--------------------------- oe oe 2 18 @) 

Waste and scrap________------------------------------------- 1,163 941 1,104 

Ferronickel...__________------------------------------------- 
32 11,898 9,020 
nn 

: Total: Gross weight__._...----------------------------- 174,520 ™ 158,435 157, 585 

Nickel content (estimated) __-_.------------------------------- 163 ,000 141 , 000 143,000 

A 

r Revised. 
1 Less than 4 unit. 
2 Nickel-containing material in powder, slurry, or any form, derived from ore by chemical, physical, or any 

other means, and requiring further processing to recover nickel or other metals. 

Tariff reductions negotiated during the TSUS No. Item New rate 

Kennedy Round of the General Agreement 607.25 Ferronickel Free 

on Tariffs and Trade (GATT) went into 620.03 Unwrought nickel Free 

effect January 1, 1968, under authority of 620.04 Nickel waste 1 cent per 

Presidential Proclamation 3822. The stat- and scrap ! pound 

utory rate of 3 cents per pound for the 620.32 Nickel powder Free 

following was reduced as follows: 1 Duty suspended until June 30, 1969 as pro- 
vided by Public Law 90-45. 

The duty on nickel waste and scrap will be 
lowered progressively each year until free 
on January 1, 1972.
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| _ Table 10.—U.S. imports for consumption of new nickel products, ! by countries 
. oo (Short tons) 

eee 
Metal Oxide and Slurry and other 2 

. oxide sinter 
eee 

Country 1966 1967 - 1966 1967 1966 1967 | : ae 
Gross Gross Gross Gross Gross Nickel Gross Nickel weight weight weight weight weight content weight content 

Australia_._.__________ 29 ---- nee a ---- ---- ---- a Canada__.____________ 104,433 104,157 7,700 6,208 17,898 18,581 19,899 16,594 Finland__.____________ a 114 ~oue ae ole nee ae eee France_____.__________ ae 66 ae ---- See ane ~o-e ae Germany, West________ (3) 53 ae (3) 10 3 -oee ae Netherlands___________ 21 85 a ae a ---- 44 9 Norway__.-__-.-__._.._  *7,861 8,516 eee LL ae ae a ---- . South Africa, Republic of 36 272 ----  «--. + 2,491 1,322 3,063 1,413 Sweden__.____________ ---- 11 10 a a oe a ---- U-S.S.R._ 2 ~--- 176 ane -a ae ae a eee one United Kingdom. -______ r 506 398 1 (3) 1 . (3) ee a . Other countries________ ---- 12° ae _--- — _--- a ---- 
-Total____-_____. r 112,886 113,860 7,711 6,208 20,400 14,906 23,006 18,016 

T Revised. 
1 Ore and matte, 1966, Australia, less than 14 unit: 1967, no transactions. 2 Nickel-containing material in powder, slurry, or any form, derived from ore by chemical, physical, or any other means, and requiring further processing to recover nickel or other metals. 3 Less than }4 unit. - 

WORLD REVIEW 

European industrial concerns experi- in the area reportedly totaled more than 
enced a shortage of nickel probably more 10 million tons of 3.8 percent nickel. | 
serious than that in the United States. To Botswana. — Bamangwato Concessions meet this shortage, nickel was bought from Ltd. a subsidiary of Roan Selection Trust 
Communist countries and the European Ltd. announced that it discovered copper- 
Economic Community suspended the cus- nickel ore in the Pikwe-Sedibe area 60 | toms tariff on ferronickel, effective until miles southeast of Francistown. The metals 
June 30, 1968. occur in sulfide minerals. The deposits and 

Australia.—Since Western Mining Com- ne taurey P roprems ah gaant ne aL, fort ; pany reported sulfide mineralization at ond 1 f th HOF Deen fully Gelneated by the 
Kambalda, 30 miles south of Kalgoorlie in #4 Of the year. 
1966, Western Australia has been experi-_ Canada.—Canadian nickel companies 
encing a nickel rush reminiscent of many actively sought new properties in all the 
of the gold rushes of the past. The interest metal mineral provinces of the country. 
in nickel spread~ to Queensland, and Most exploration was in the Sudbury dis- 
throughout the year most of the major trict of Ontario and near existing nickel 
international metal mining concerns had mines in Manitoba and British Columbia, 
exploration crews in the field. Geologists but exploration crews worked the field 
who had worked in the iron ore deposits season in Quebec, New Brunswick, north- 
of Western Australia during the recent ern British Columbia, and in the Yukon 
boom in that industry joined the search and Northwest Territories. Several discov- 
for nickel. Nickel finds were reported in eries were reported, but none was proved 
several areas, but the reports were not of immediate economic significance. 
adequate to evaluate the significance of the Canadian nickel mines were plagued by discoveries. a shortage of skilled labor throughout the 

Western Mining Company progressively year. However, they managed to produce 
increased the rate of exploitation of its almost 250,000 tons of nickel, the second 
deposit at Kambalda, and by the end of _ best year on record. 
the year was producing at the rate of The nickel-bearing sulfide ores of Can- 
100,000 tons of ore annually. Its reserves ada have been the mainstay of the free
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Table 11.—World production of nickel, by countries ! ; 
| 

(Short tons) 

a 

Country 1963 1964 1965 1966 1967 > 

a 

North America: 
Canada ?- ~~ ~~~ - -- =e eon nena 217,030 228,496 267,308 * 223,610 246 ,954 
una: 

Content of oxidee________..------------ 16,100 16,200 20,200 *17,500 | e 26.000 
Estimated content of sulfide.__.___.__--- 5, 700 8,500 9,900 *'11,100 , 

United States: 
Byproduct of copper refining_-___-------- 707 949 844 1,006 1,579 | 
Nickel recovered from domestic ore.____~- 10,725 11 ,2386 12 ,666 12,231 13 ,036 | 

South America: Brazil (content of ferronickel) - .- -- 1,135 e 1,100 1,228 e¢'1,525 1,186 
Europe: | 

Finland: | 
Content of nickel sulfate______..----.--- 5183 162 180 r 204 «200 | 
Content of concentrates______..--------- 3,230 r3,532 r3,295 3,254 e 3,300 

Poland (content of ore)______-_------------- 1,218 1,328 1,214 e 1,400 e1,400 
At _U.S.S.R. (content of ore) &¢.____.------------- "75,000 * 80,000 r90,000 *95,000 105 ,000 

Tica: , 

Morocco (content of cobalt ore) e.-_--._------- 302 370 397 430 e410 
Rhodesia, Southern (content of ore)_-_-_----- 131 173 e770 e770 e 440 
South Africa, Republic of (content of matte 

Asi and refined nickel) ¢_._..___..------------- 2,700 2,700 3,300 6,000 6,300 
$1a: 

Burma (content of speiss)-_--_.-------------- 112 78 e 55 € 75 NA 
Indonesia (content of ore)______-------_----- 1,764 1,874 r3,858 74,519 6,614 
Korea, South (content of ore)____-_----_----- 29 20 1 ~ae ee NA 
New Caledonia (recoverable) 3.___.___..-.--- 37 , 920 52,2385 58,054 *'61,484 67 , 856 

Oceania: Australia___._.__________--_.----_----- _---- _---- _ou-- _-- 1,000 

Total 4__.__.--.-----1------------------- r 373,986 * 408,953 * 468,270 r 440 ,108 481 ,269 
a 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Nickel is also produced in Albania and East Germany but production data are not available. 
2 Refined nickel and content of oxides and salts produced plus recoverable nickel in matte and eoncentrates 

' exported. 
3 Nickel-cobalt content of metallurgical plant products plus recoverable nickel-cobalt in exported ores. 
4 Total is of listed figures only; no undisclosed data included. 

world’s nickel production in this modern mining sulfide ores and their 1967 nickel 
industrial era. Laterite ores, which have production or deliveries to customers as 

been of interest since the price increases given in their annual reports to stockhold- 

of 1966. and 1967, will supplement these — ers were as follows: 
deposits not displace them. Canadian firms 

. Company Type of operation Pounds 

International Nickel Co. Ltd................+++.....Delivery ......463,450,000 
Falconbridge Nickel Mines Ltd...................+.eDelivery ...... 74,754,000 

| Sherritt Gordon Mines Ltd........... eee eee eeeeees .Production .... 22,224,172 

Consolidated Canadian Faraday Ltd...................-Production .... 3,906,731 
Marbridge Mines Ltd (Subsidiary of Falconbridge)....Production .... * 2,211,000 

Giant Mascot Mines Ltd..................+2.2--.-Recovery ..... 4,752,936 

Lorraine Mines (MclIntyre-Porcupine Mines Ltd).....Production .... 1,477,548 | 

International Nickel Company operated Sherritt Gordon were engaged in large- 

nine mines in Ontario and one in Mani- _ scale plant expansion programs to increase 

toba in 1967 and was developing five new Canadian nickel productive capacity 150 to 

mines in Ontario and three in Manitoba. 200 million pounds by 1970. 

Re company also “he Ss P voning ne Nor Dominican Republic.—Falconbridge Do- 

Onto Prop r ih "Sh ‘ 4 ury Os nm ° minicana C. por A., subsidiary of Falcon- 

ane Ont € Shebandown property In bridge Nickel Mines Ltd. of Canada, ex- 
northwest ; n arto. plored two adjoining lateritic deposits in 

Falconbridge Nickel Mines Ltd. operated its mineral concession and developed at 

six mines in the Sudbury district and was Jeast 62 million tons of ore containing 1.55 

developing the Strathcona and Longvack percent nickel. The ore begins at the sur- 

mines in the same district. face and ranges to 180 feet thick, but aver- 

International Nickel, Falconbridge, and ages about 30 feet. The company operated
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a 140-ton-per-day pilot plant on the prop- Japan.—Tokyo Nickel Company, owned 
erty for 9 months. The product, ferro- jointly by International Nickel Company 
nickel, proved satisfactory. Falconbridge of Canada, and Mitsui and Company and 
proposed a plant to be operational in late Shimura Kako Co. of Japan, inaugurated 
1971 capable of producing annually 50 mil- its nickel smelter at Matsuzaka early in the 
lion pounds of nickel in ferronickel and year. The smelter was operating at full 
costing upwards of $150 million. The capacity of 375 tons of nickel oxide sinter 
method of financing had not been decided per month by the end of June. To control 
by the end of the year. fumes sulfuric acid was produced as a by- 

France-—France imported more than product. ‘Tokyo Nic kel Company was 

6,000 long tons of nickel-bearing materials formed to ease Japan s. dependence on for- 
from Cuba and exported substantial quan- “8” nickel, as the price of scrap . and Ores 
tities of nickel products to mainland trended upward, and the grade of ore 
China. available to Japan trended downward, 

- In further reaction to high prices and 
Greece—Société Minére et Metal- low-grade ores, Nippon Yakin Kogyo Co., 

lurgique de Larymna Larco S.A. the joint Nippon Mining Co. Ltd., and Taiheiya 

venture of Hellenic, Chemical Products Nickel Co., Japanese smelting companies, 

& Fertilizers Co.. and Société Le Nickel with Société Le Nickel of France, formed 
which began operating in 1966 produced Nippon Nickel Oxide Company Ltd. to 
electrolytic nickel and ferronickel through- produce nickel oxide. The firm planned to 

out the year. At yearend the new plant erect a 5,000-ton annual capacity smelting 
had not yet achieved smooth operation. plant at Tsugaru on the Japanese coast. 

| Guatemala——The International Nickel New Caledonia.—The French Govern- . 

Company subsidiary, Exploraciones y Ex- ment announced early in the year that it 
plotaciones Mineras Izabal S.A., continued would permit formation of a new company 
development of deposits near Lake Izabal. with limited foreign participation to ex- 

The company proposes to install mining pjoit nickel deposits in New Caledonia. 
and processing facilities capable of produc- §ych a company would end the nickel 

ing 90 million pounds of nickel annually, monopoly long held by Société Le Nickel. 
but the project was delayed pending resol- International Nickel Company of Canada 
ution of financial matters with the Guate- announced that it would have a 40-percent 

malan Government. In the meantime, the equity interest in the new concern. A con- 
company started exploration of lateritic  sortium of French Government and private 
ores in two other areas. - companies and banks will own the other 

Indonesia.—Early in 1967 the Ministry 60 p ercent. The comp osition of the French 
for Mining of the Republic of Indonesia consortium was not decided in 1967. How- 

asked interested concerns around the world CV& ©*P loratory field work was started, 
to submit proposals for developing nickel and International Nickel Comp any de- 

deposits in the ultrabasic rock formations scribed the new comp anes objective which 
on the Island of Sulawesi. Five bids were 38 °° add 50 to 100 million pounds of 
received. One each from Canadian, United nickel annually to the world’s supply. 
States, Japanese, French, and United Patino Mining Corporation of Canada 
States-French concerns. International explored nickel bearing mineral deposits 
Nickel Co. of Canada and the combination OF oe oon ° land in New Caledonia 
of Kaiser Aluminum and Chemical Corp. W/lch it holds under option. ine results o 
of the United States/Société Le Nickel of the work were encouraging and the com- 
France were chosen by Indonesia’s Foreign pany sought authorization from the Gov- 
Investment Committee for Mining to enter ernment of France to establish a mine ane 
a final competition for a government-ap- ‘treatment plant to recover nickel an 
proved nickel concession. The concession Cobalt. Their petition was pending at the 
will be awarded on the basis of the orig- end of the year. | 
inal proposal; the proposer’s views on cor- The French Ministry of Economy and 

porate taxes, land rent and royalties, and Finance approved a proposal by Kaiser 

depreciation; the time required for explo- Aluminum and Chemical Corp. and Société 
ration and construction; and the apparent Le Nickel to build a nickel processing 

benefits to the Indonesian economy. plant in New Caledonia and to form a
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company there to market ferronickel prod- producing nickel in Southern Rhodesia. 
ucts in North America. The corporation prospected for nickel in 

| . six other mineralized areas of the country 
Norway.— Expansion | of the Falcon- during the year. , 

bridge smelter at Kristiansand, started in j j | 
1966 was completed in 1967. A specially United Kingdom.—International Nickel 
designed ocean-going ship will bring con- Ltd. completed expansion of its Clydach 

centrates to the smelter from Canada. ‘Yefinery to an annual capacity of 40,000 
Terminal facilities were also improved to tons of metal. The plant receives raw 
handle the special vessel. materials from Inco’s Canadian operations 

and processes it to pure nickel and nickel 
Philippines.—Suragao Mineral Reserva- compounds for sale to European indus- 

tion Board publicly opened nine sealed trial concerns. 
bids to exploit the nickel laterite deposits Reportedly nickel cathodes produced in 

of the Suragao Mineral Reservation. At the Soviet Union were bought above mar- 
yearend the proposals were still being eval- ket prices for processing in the United | 

uated. The rights to develop the deposits Kingdom and later sold at a loss. The pur- 
were to be awarded on the basis of tech- chases were made to stabilize the market as 
nical feasibility and financial return to the the shortage of nickel intensified. 

Philippine economy. Venezuela.—Société Le Nickel con- 
Rhodesia, Southern. — Anglo-American  tacted with the Venezuelan Government to 

Corporation of South Africa Ltd. and Tro- evaluate nickel deposits of Loma de Hierro 
jan Nickel Mining Company Ltd. an- in the State of Aragua. The Société is to 
nounced plans to exploit nickel deposits determine the economic and technical feas- 
at Shamva and Bindura near Salisbury. ibility of exploiting the deposits; arrange- 
Their plans include a smelter and refinery ments to do so will be made on the basis 
in conjunction with the mine. Apparently, of its report and agreements for Ven- 
Anglo-American was firmly committed to ezuelan participation in the project. 

TECHNOLOGY 

Judging by the number of reports and The plating industry seemed to be the 
patents issued in 1967, researchers around subject of strong interest to researchers 

the world had the same intense interest in in nickel uses. A large number of patents 
nickel they have shown in the last decade. was issued for methods of improving elec- 

, Apparently, the cycle of activity in nickel  troplating. 
research and development has not yet Most patents in which nickel was in- 
reached its apex. There was a leveling or volved had to do with nickel’s use in chem- 
even slackening in the search for new ical compounds. Many new nickel bearing 
methods of processing the laterite ores, but alloys were developed; several apparently 
this was more than offset by research di- having immediate application in aircraft 
rected toward development of more eco- turbine engines, and chemical industry 
nomical procedures and greater efficiency facilities. The worth of the others will take 
in processes already developed through the 2 or 3 years to develop. Quenched and 
laboratory stage. The proof of the re- tempered 8 percent nickel-steels, exhibited 
searchers success is counted by the nickel properties promising for application at low 
developments cited in the world review temperatures.’ 
section. Bureau of Mines’ researchers described 

“Winning of Nickel”, a comprehensive the magnetic susceptibility of 19 nickel- 
book on nickel technology ranging from and _ cobalt-bearing minerals. This basic 

geology through mining and extractive {Fou gk. Jn, “Winning of Nickel”, D. 
metallurgy sponsored by the International Van Nostrand. Inc. U.S.A. 1967, 487 pp. 

- mer1 1 - 

fished? ‘This work undoubtedly ‘was in. $86 Q,avenehes tna, temmperal Perce > . pplications Down to —275F, 

tigated by the growing obsolescence of SPREE, et, © np, Raplen Bulg, and 
nickel technology caused by research and  9_Percent Nickel Steel, 67-PET—38, 1967, 8 pp. 
development activities in the last two de- * Powell, H.E. Magnetic Susceptibility of 19 

Nickel-and Cobalt-Bearing Minerals. BuMines 
cades. . Inf. Cire. 8351, 1967, 12 pp.
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investigation was the only Bureau activity veloped a method for recovering cobalt 
related to nickel resources in 1967. As from the electrolyte and demonstrated the 
private industrial concerns became in- possibility of recovering high-purity nickel. 
terested in exploiting the laterite nickel- The research was completed in 1967 and 
bearing ores, the Bureau of Mines’ switched _ published early in 19685 
its attention to finding ways of recovering , : 
nickel from scrap. Bureau researchers com- 5 Sullivan, T. A., B. E. Barton, F. R. Cattoir. 

pleted a study of an electrolytic process ity Cobalt BaMines Reve of her tae, ane! or separating cobalt and nickel. They de- i7 pp).



Nit 

By Richard W. Lewis ' 

Domestic production capacity of anhy- 13.5 million tons, and at yearend 1967, at 
drous ammonia continued to increase both about 16 million tons, with allowances 

in 1966 and in 1967. If all units had gone being made for the closure of some obso- 
on stream as scheduled, domestic annual _lete plants. 
production capacity would have reached World production of agricultural nitro- 
about 15 million short tons in 1966 and 18 | gen in 1967 was estimated at 25.6 million 
million tons in 1967. However, a shortage tons and technical nitrogen (excluding gas 
of engineers and skilled craftsman devel- and liquid elemental nitrogen} at 6.1 
oped, which delayed construction sched- million. 
ules, and capacity including byproduct §==————— 
ammonia at yearend 1966 was estimated at Stage mity specialist, Division of Mineral 

Table 1.—Salient nitrogen statistics 

_ (Thousand short tons of contained nitrogen) 
eee 

1963 1964 1965 1966 1967 F 
meee 

United States: 
Production as ammonia______.______________ 5,656 6,447 r 7,465 r 8,918 9,939 
Production as high purity nitrogen gas____.___ 1,986 2,236 © 2 823 r3,511 3,975 
Exports of nitrogen compounds_______________ 219 337 459 107 828 
Imports for consumption of nitrogen com- 

pounds.________--_.__- 401 494 496 566. 694 
Consumption }______-._-_2 2 ee 5, 454 6,117 6,655 7,260 9,120 

World: Production !_____._._-...-...._._._....-. 18,864 21,338 24,101 27,000 31,700 

P Preliminary. * Revised. . 
_ 1 Estimated, excludes nitrogen gas. 

Table 2.—Nitrogen production in the United States 

| (Short tons of contained nitrogen) 

1963 1964 1965 1966" 1967 F 

Anhydrous ammonia: Synthetic plants!__ 5,504,581 6,278,717 **7,294,565 8,736,317 9,762,059 
Ammonia compounds, coking plants: 

Ammonia liquor_____.__....--______ 12,059 13 ,325 13,131 11,121 11,913 
Ammonium sulfate. __......- 2... - 131,385 144 ,362 146 ,992 161,939 157 ,287 
Ammonium phosphates.__...____..__- 8 ,234 10 , 638 9,823 8,928 7,929 

Total___._.._..------------.---. 5,656,259 6,447,042 *7,464,511 8,918,305 9,939,188 
Nitrogen gas }__-..___...------------_--. '1,986,296 2,286,471 *2,823,363 3,511,042 3,975,442 

r Revised. P Preliminary. 
1 Bureau of the Census Current Industrial Reports. 

811
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Table 3.—Major nitrogen compounds | 
| produced in the United States 

(Thousand short tons, gross weight) 

Compounds 1966 © 1967 P 

, Ammonium nitrate_.._........ 5,017 5,596 
Ammonium sulfate._...._..._._ 2,870 2,675 
Ammonium phosphate___.._.___ 3,711 4,453 
Nitric acid__......-..._...... 5,514 6,122 
Urea__.-.___-_- eee.) «61, 716 2,173 

. ‘Revised. Preliminary. _ 

Sources: Bureau of the Census and Tariff 
Commission. . 

DOMESTIC PRODUCTION | 

Anhydrous ammonia again shattered all were delayed and several large capacity 
previous production records with an in- plants slated for operation in 1966 did not 
crease of 12 percent over 1966 produc- get into production until 1967. The follow- 
tion. The output of nitrogen (liquid and ing new ammonia plants and plant expan- 
gas) also increased with a reported produc- sions were reported on stream, but not 
tion of about 13 percent over that of 1966. necessarily operating at full capacity in 

Construction schedules for new plants 1967. 

. New NHs3 
capacity, 

Company Plant location 1,000 short 
tons per 

year 

American Cyanamid Co.!____..._.__.-....._.------.. Avondale, La.2_________-_-_.-------- 350 
Arkla Chemical Corp_____.__-_------------------- Helena, Ark._._____.-__------------ 210 
Borden Chemical Co.!_..._...._...-.._--.---_.---.- Geismar, La____-.-_-------.-_------ 350 
Chevron Chemical Corp___._...---_--.-_----.----- Pascagoula, Miss.__--.._.----------- 525 
E.I. duPont de Nemours & Co. Inc____._____..-._.-. Belle, W. Va.2__--.___-_------------- 350 

Do____._________-_____.--__--_______-._-----. Beaumont, Tex__..______----------- 350 
Farmland Industries, Inc___...___-._._...-..-.__-- Fort Dodge, Iowa____--------------- 210 
First Nitrogen Corp.!______....-__..-------------- Donaldsonville, La__--___..--------- 350 
Oklahoma Ordnance Works Authority....._.._.._..-. Pryor, Okla__-.___-._--------------- 30 
Shamrock Oil & Gas Corp___._____---------------- Sumray, Tex_____.---_-.------------- 70 
Tenneco Chemicals Inc__.___.____--_-._----------- Houston, Tex.3______-._..-------_--- 85 
Terra Chemicals International, Inc.______._.......-- Sioux, Iowa_.-____-___.------------- 350 
U.S. Steel Chemicals Co_._.______________---_-----. Clairton, Pa_____.._..--__-------_-- 350 
Wycon Chemical Co_________..------------------- Cheyenne, Wyo_.._--.-----.-------- 105 

1 Reported as completed in 1966 Minerals Yearbook. 
2 Old plant to be abandoned. . 
3 Expansion.
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Additional new anhydrous ammonia plants and expansions, either planned or under 

construction in 1967 were announced as follows: 

a 
Capacity, 

Company Plant location 1,000 short Completion 
- tons per date 

. year 

a 
Arkla Chemical Corp._---------------------- Helena, Ark_.-..-.---------- 210 1969 
Central Farmer’s Fertilizer Co.______.__.----- Donaldsonville, La___----.--. . 350 1969 

Collier Carbon & Chemical Corp__._._--.-..--- Cook’s Inlet, Alaska_______--- 525 1968 

Farmer’s Chemical Association, Inc....__.._..--._ Tunis, N.C.-----.----------- 210 1969 

Farmland Industries, Inc____.__.....---------- Dodge City, Kans_.--.------- 210 1969 

Gulf Oil Corp., Chemicals Div__..._..-------- Donaldsonville, La_-~--.-.--- 350 1968 

Hill Chemicals Inc___.._.___.--_-------------- Borger, Tex_-_..__.---------- 350 1968 . 

Nipak, Inc__.__...____---------------------- Pryor, Okla__..___-..-__----- 70 1968 

Nitrogen, Inc (Subsidiary of First Mississippi 
Corp.)_.._--_---------------------------- Donaldsonville, La__.-..-.--- 350 1969 

Sinclair Petrochemical, Inc__....__.----------. Fort Madison, Iowa_--_--__---- 350 1968 

Solar Nitrogen Corp___.-_--_.--------------- Lima, Ohio__-__-__---------- 525 1969 

Southwest Chemical Corp.____.-_------------ West Memphis, Ark_--------- 350 (Planned) 

Tuloma Gas Products Co___.__-_.__---------- Texas City, Tex...____-.------ 525 1968 

nnn 

Producers continued building urea nual production capacity of 350,000 tons, 

plants during 1966 and 1967 in an effort to one of the world’s largest. | 

supply the increasing demands. In 1966, a Production capacities for nitric acid and | 

150,000-ton-per-year plant was put. on ammonium nitrate also were increased 

stream by Olin Mathieson Chemical Corp. chiefly due to increasing demands for 

at Lake Charles, La. At Geismar, La., ammonium nitrate, both for fertilizer and 

Borden Chemical Co. began production of | explosive use. In addition to the new 

what was stated to be the largest low bi- Agway units, several other new nitric acid 

uret urea plant in the United States. This and ammonium nitrate plants started pro- 

single reactor plant was engineered for a duction in 1966 and 1967. A 320-ton-per- 

daily output of 500 tons.? In the spring of | day nitric acid plant at Hannibal, Mo., of 

1967, Wycon Chemical Co. placed a new the American Cyanamid Co. and a 180- 

125-ton-per-day urea plant in full produc- _ ton-per-day unit at Odessa, Tex., owned by 

tion at Cheyenne, Wyo. El Paso Products Co., were completed. A 

Agway, Inc., started urea production at 400-ton-per-day ammonium nitrate unit 

its new $8 million nitrogen fertilizer man- also was erected at Cyanamid’s Hannibal, | 

ufacturing complex at Olean, N. Y. The Mo., plant. Celanese Corporation of Amer- 

urea output capacity was reported at 175 ica was reported to have a new 135-ton- 

tons per day. In addition, the complex in- _ per-day nitric acid plant on stream at Bay 

cluded a 170-ton-per-day nitric acid plant, City, Tex. The entire output was planned 

| a 210-ton-per-day ammonium nitrate plant, for nonagricultural use. Terra Chemicals 

and a nitrogen solutions plant of 600-tons- International, Inc., had nitric acid and 

per-day output. ammon:um nitrate units under construc- 

First Mississippi Corp. began construc- tion at its $27 million fertilizer complex at 

tion on a new nitrogen fertilizer complex Port Neal, Iowa. Units were designed for 

at Donaldsonville, La., which includes a a daily output of 350 tons of nitric acid 

1,200-ton-per-day urea plant. Production and 415 tons of ammonium nitrate. Farm- 

was scheduled for early in 1969. Gulf Oil ers Chemical Association, Inc., added a 

Corp. was constructing a complete urea nitric acid unit to its fertilizer plant at 

plant (annual production capacity of 220,- Tyner, Tenn. The new unit with a daily 

000 tons) at its Faustina plant also at capacity of 500 tons was to replace an old 

Donaldsonville. . World War II 300-ton-per-day plant. Her- 

At Cook Inlet, Alaska, Collier Carbon & cules, Inc., was completing an 800-ton-per- 

Chemical Corp., in a joint venture with day nitric acid plant at Louisiana, Mo., 

Japan Gas Chemical Co., Ltd., was con- 
structing a urea plant in conjunction with 

its large anhydrous ammonia plant. Both 2 Reynolds, J. C. Sr., and C. J. Wetherell. 

i i Borden Chemical Builds Giant Low Biuret Urea 

were due on stream in 1968. The prilled Plant. Farm Chem., v. 129, No. 6, June 1966, 

urea plant was engineered to have an an- pp. 73-78.
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said to be the largest in the United States. structed for MisCoa Chemical Co. at Yazoo 

Cominco American Inc. started production City, Miss., and United States Steel Corp. 
of ammonium nitrate at its 200,000-ton- increased its nitric acid and ammonium ni- 

per-year plant near Beatrice, Nebr. A 300- trate output by nearly 50 percent at its 
ton-per-day nitric acid plant was con- Geneva works in Provo, Utah. 

CONSUMPTION AND USES | 
Domestic consumption of nitrogen, as _ fertilizers during the fiscal year ending 

compounds, increased 25.6 percent over June 30, 1967. This was an increase of 13 
that for 1966. About 70 percent of all ni- | percent over the previous 12-month period 
trogen consumed, excluding gaseous and consumption. , 
liquid nitrogen, was used in fertilizer mate- During the calendar year 1967, of the 
rials. : 9,119,000 tons of nitrogen consumed, 

According to reports of the U.S. Depart- 2,745,000 tons are estimated to have been 
ment of Agriculture, 6,027,000 tons of ni- used for nonagricultural purposes. — 
trogen was consumed by agriculture as | : 

PRICES 

Prices on nitrogenous materials generally were given on anhydrous ammonia for 
decreased during the year. Agricultural delivery in August and September, but 
urea dropped to a low of $82 per ton while the price did not recover throughout the 
the industrial grade dropped to $94 per remainder of the year. Prices were weak- 
ton, bagged. The usual seasonal discounts ened due to an over-supply situation. | 

Table 4.—Price quotations for major nitrogen compounds in 1967 

(Per short tons) 

Effective . 
Compound Jan. 2 Dec. 25 date of 

change 

Ammonium nitrate, fertilizer grade, 33.5 percent N (nitrogen): 
Bulk, carlots, f.o.b. works______..___.--_..___--_-__.-_.------___-- $64.00 $61.00 () 

Ammonium sulfate, standard granular, bulk, f.o.b. works._.___.-_--___-.- 32.00 31.00 June 12 
Anhydrous ammonia, fertilizer, tanks. works, freight equalized east of 

Rockies____._____----------------------------------------------- 92.00 84.00 Aug. 14 
Sodium nitrate, domestic, commercial, bulk, carlots, works________...... 44.00 44.00 
Sodium nitrate, imported, commercial, bulk, carlots, port warehouse_____. 44.00 44.00 

Trea: : 

Industrial, 46 percent N, bags, carlots, delivered freight equalized__.__ 100.00 94.00 
Agricultural, 45 percent N, bulk, 50-ton cars, works________----_--- 85.00 82.00-86.00 Jan. 16 

1 Unsteady, quoted at $61.00 from Jan. 16 through Mar. 6, at $64.00 from Apr. 3 to Aug. 14, and varied 
between $61.00 and $64.00 until December. Bagged material was priced $5.00 higher than prices quoted. 

Source: Oil, Paint and Drug Reporter. 

FOREIGN TRADE 
Gross weight of nitrogenous fertilizer ducement. Large quantities of anhydrous 

materials exported during the year con- ammonia were produced in excess of do- 
tinued to increase and was 4 percent above _mestic demand. 
that of 66. Ammonium sulfate and ond The quantity of nitrogenous fertilizer 

monium phosphate shipments accounte materials imported during 1967 was 8 per- 
for nearly 80 percent of the total quantity . 

. cent more than that of 1966. Urea im- 
exported but slightly less than 50 percent df declini 
in terms of nitrogen content. Anhydrous ported tor consumption, after eclining for 
ammonia shipments increased nearly 130 2 years, was substantially increased. Anhy- 

percent. This large increase was the result | drous ammonia imports, chiefly from Trin- 
of greater emphasis being placed on for- idad, continued to increase and was 42 per- 
eign sales at discounted prices as an in- cent above those of 1966.
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Table 5.—U.S. exports and imports for consumption of major nitrogen compounds 

. (Thousand short tons) . 

1966 1967 
Compounds Gross Nitrogen Gross Nitrogen 

weight eontent weight content 

Exports: 
Industrial chemicals: Anhydrous ammonia and chemical 

grade aqua (ammonium content) -_._.___----------.--- 54 44 39 32 
Fertilizer materials: 

Ammonium nitrate. _____.._.------_--------------- 87 29 Al 14 
Ammonium phosphates and other nitrogenous phos- 

phatic-type fertilizer materials_-_______----.----- 772 116 1,270 191 
Ammonium sulfate__.____._.._.------------------ 1,610 338 1,047 220 
Anhydrous ammonia and aqua (ammonia content) ---- 172 142 394 324 
Nitrogenous chemical materials, n.e.c____-____------ 25 5 27 5 
Sodium nitrate..____._._._____--------_---------- (@) (). Q) (4) 
Urea_______.-.---------------------------------- TA 33 93 42 

Total_____.._._------_------------------------ 2,794 707 2,911 828 

Imports: , 
Industrial chemicals: Ammonium nitrate____-_.__------ 1 (4) (4) Q) 

_ Fertilizer materials: 
Ammonium nitrate_____.-_----------------------- 154 51 177 58 
Ammonium-nitrate-limestone mixtures__..__.___---- €5) () 3 1 
Ammonium phosphates. __.____-.___-------------- . 179 27 212 32 
Ammonium sulfate__-____.----------------------- 160 34 168 35 
Calcium cyanamide or lime nitrogen___-_----_-_------ 19 5 18 4 
Calcium nitrate___._._.__--_.-------------------- 38 6 32 5 
Nitrogen solutions___....___..__----.-------------- 82 29 73 25 
Anhydrous ammonia_.______...------------------- 311 255 443 364 
Potassium nitrate or saltpeter, crude__.__.---__-_---- 27 3 15 2 
Potassium nitrate, sodium nitrate mixtures_________- 40 6 45 7 
Sodium nitrate._______..--.--_------------------- 321 51 218 35 
Urea_____.-__-.--------------------------------- 209 95 260 118 
Other_.....--.___----------- +--+ eee 20 4 24 5 

Total__..-__-.-----_--_--___------------------- 1.561 566 1,688 691 

1 Less than } unit. 

| WORLD REVIEW 

Algeria.—A $50 million ammonia and of ammonia, 162 tons of urea, 147 tons of 
nitrogen fertilizer project was under con- ammonium sulfate, and 117 tons of sulfuric 
struction at Arzew, about 25 miles east of acid. 
Oran. According to reports, the facility Australia.—Ammonia Company _ of 
was to include a 350,000-ton-per-year am- Queensland Pty. Ltd. completed its new 
monia plant, a 175,000-ton-per-year am- 140-ton-per-day ammonia plant at Pink- 
monium nitrate plant, and a urea plant enba, Queensland, in 1966. 
with annual capacity of 140,000 tons. The Plans were developed by Kwinana Nitro- 
project was scheduled for completion in gen Co., Pty. Ltd. for a 100,000-ton-per- 
1969. year ammonia plant to be erected at 

Argentina._-A $22 million facility to Kwinana, West Australia, and construction 
manufacture 135,000 tons of nitrogen was underway. Also included in the project 
fertilizers per year was scheduled for com- were a 90,000-ton-per-year nitric acid unit 
pletion in 1968 at Campana, 50 miles and an ammonium nitrate plant with an 
northwest of Buenos Aires. Planned daily annual capacity of 110,000 tons. Both 
capacities for the plants included in the projects were scheduled to be completed 

| project were reported as follows: 220 tons by late summer 1968.
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Table 6.—-World production and consumption of fertilizer nitrogen compounds, 
years ended June 30, by principal countries * 

(Thousand short tons of contained nitrogen) 

Country Production ¢ Consumption ¢ 

1964-65 1965-66 1966-67 1964-65 1965-66 1966-67 

Argentina_______________--__________ 2 2 i 35 - 33 31 
Australia______._.--_-.--.----------- 29 37 43 71 77 95 
Austria___._......------------------- 205 231 257 80 100 99 
Belgium_-____..--.-.-.--.----------- 354 376 351 134 168 174 
Brazil_-_.-_.------------------------ 10 17 qT 17 83 75 
Bulgaria._..-.___.--_--_-----_-_ eee eee 240 278 327 204 255 298 
Canada__.__.__.------ ee eee 377 413 483 192 204 231 
Ceylon_____------.--------------2 eee eee eee eee ene _ 44 41 53 
Chile. ________._. 2 eee 214 202 165 66 41 40 

. China_..________-_-. 2 oe ele 551 750 860 1,032 1,465 1,930 
Colombia_________..-222 2-2 eee 46 43 39 35 44 45 
Cuba______-- eee Le ~eeeee 28 84 99 116 
Czechoslovakia.__.........--..--___-- 174 243 277 223 278 289 
Denmark._____- ee 23 28 28 194 211 246 
Finland. .__.__.__.-._.2 22 -- eee 84 %6 8&8 103 106 111 
France.___-.-.-.-----.-.---.---....-. 1,146 1,146 1,308 968 970 1,079 
Germany: . 

East_.__....---.------ ee 368 384 379 373 452 ATT 
West___....--- ee 1,421 1,564 1,655 865 963 980 

Greece_____-_____-.- eee 39 84 129 146 150 163 
Hungary___-______---__-------_ eee 99 163 184 225 248 234 
India___________-.----.-- 2 eee 273 283 340 571 625 891 
Indonesia___.____-.___-____--s2-__ Le 52 52 46 91 109 121 
Treland________.__._____--.----_-e-- Lee ee 37 39 30 | Al 54 
Israe]_____..__--.-_-__.-----_--- Le 24 25 25 26 24 28 

- Italy___...-__.2 + eee 929 985 1,036 448 504 . 885 
Japan_______.. eee 1,586 1,800 1,972 843 849 919 
Korea: 

North__-.__-_---------_-------_--- 99 116 123 102 116 123 
South_______-_----_____-_-__--_- 66 83 109 249 281 295 

Malawi, Southern Rhodesia, Zambia... ______ ~an-Le ~o--He 51 52 51 
Mexico___-__.._.-_- eee 155 171 176 292 305 353 
Netherlands.._.___...-___.__-_.--_--- 581 619 7154 324 343 371 
Norway ____._-_-_-----.-------- eee 364 365 359 66 69 68 
Pakistan._____...-_---.-___--------- 88 93 103 88 179 283 
Peru..______--__---.--_-_-----__---- 19 21 19 52 51 41 
Philippines___________._._.---2_ -_-_- 10 11 23 39 43 57 
Poland_________-__--.---___-_------- 396 435 509 402 488 518 
Portugal___..______----__-.---___--- 120 123 127 99 101 85 
Rumania.______.--.---.---.-.-_----- 119 183 291 120 174 228 
South Africa, Republic of_....________- 68 16 85 122 109 108 
Spain_.._.-.-_--._____.----_ ee 280 304 366 451 452 466 
Sweden____________-_____ ue T7 101 112 - 164 177 181 
Switzerland ____._._._.-___._-.-_-__--- 31 34 31 22 28 34 
Taiwan____._-_-___-_-- eee 166 177 192 203 209 204 
Turkey__.-_...__.---_____ iL eee 35 36 36 66 94 108 
U.S.S.R..- eee eee ---- = 2, O71 2,725 3,131 2,008 2,630 2,928 
United Arab Republie___.._..-_______- 166 169 179 280 311 298 
United Kingdom______-____.._____--_- 657 124 787 644 694 153 
United States_____.___________-_ -___-- 5,133 5,689 6,237 5,098 5,313 6,048 
Viet-Nam, South._______.____-__.-_---  ------ ~oeeee ~ooeee 22 41 46 
Yugoslavia___________.- _------__ ee 97 103 116 224 183 218 
Other: 

North America !___--_________.___- 91 104 110 147 123 132 
South America__.___.___.--.-.--- 17 19 15 35 45 AT 
Europe__.________-__-__-.-_----- 8 10 8 25 25 26 

. Asia_ ee eee 15 18 67 174 190 231 
Africa.__-___-__. 2 eee eee ++ -- ------ 4 139 141 155 
Oceania_________.---_----- eee eH e- ------ ~----- 22 12 14 

World total__.-._____-.._--.-. 19,125 21,728 24,136 18,890 21,119 23 , 784 
Estimated losses (in transit, 

bagging, ete.)___.......----._  -----. ------ wee ee 287 325 362 

r Revised. ¢ Estimated. 
1 Includes Central America. 

Source: Nitrogen (London), No. 51, January/February 1968, pp. 14, 15. 

A nitrogen fertilizer complex was being 000-ton-per-year ammonia plant, a gran- 
constructed at Walsh Island, Newcastle, ular ammonium nitrate unit with an an- 

New South Wales, for Eastern Nitrogen nual output capacity of 175,000 tons and 
Ltd. (ENL). The complex includes a 210,- a 145,000-ton-per-year nitric acid unit.
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ENL is a consortium of companies with nitrate, 300,000 tons of ammonium phos- 
Imperial Chemical Industries of Australia phate, and 70,000 tons of nitric acid. 
and New Zealand Ltd. the majority share- Brockville Chemical Industries Ltd. com- 

holder, together with Conzinc-Rio Tinto pleted an expansion program at its Mait- 

of Australia Ltd., King Ranch (Australia) land, Ontario, plant with a new 150-ton- 

Ltd., and Mitsui Chemical Industries Co. per-day urea unit and a 250-ton-per-day 

(Japan). The complex was scheduled for nitric acid plant. Both plants were success- 

completion in 1968 at a total cost of about fully producing early in 1967 as scheduled. 

$21 million.? | 

Brazil.—Conjunto _Petroquimica’ da Table 7.—Chile: Exports of nitrate in 1967 
Bahia, as subsidiary of the Brazilian petro- by countries — , 

leum corporation, Petroleo Brasileiros, was 

to have started construction on an am- (Short tons) | 

monia and a urea plant at Camacari in the 

State of Bahia. Daily production capacities Country of destination Quantity 
of 200- and 250-tons-per-day, respectively, — 

were expected. Construction was started on 41 8¢RUMA----------720evrs rrr 12475 

a $70 million fertilizer complex for Ultra- Belgium..._____-_-------------------_ 17,024 

fertil, S.A., at Santos, to be completed by  Ghina 772022077207220022002220000002 267741 
late 1969. The project included units with Colombia___-...---.---------------- "308 

daily capacities of 500 tons of ammonia, Reuador colli: Bat 
625 tons of nitric acid, 760 tons of am-  France.-.___-.-.-------------------- 27,540 . 

monium nitrate solution, 690 tons of am- Jaga @7227727TUUIITIUTITITIITII~_4"208 
monium nitrate prills, 710 tons of sulfuric Italy------------------------------ 18 |228 | 

acid, 250 tons of phosphoric acid, and 525 Japan. -------~---- 2-22-20 2207202777 38 oor 

tons of diammonium phosphate. Netherlands.___..-._.....-..-.---_-. 52,051 

Burma.—Japan was reported to have Portugal. 22222222JUTTUUTTTILTIL B88 
granted credit with deferred payments to  Spain-_.--.------------------------- 76,970 

the Burmese Government for the construc- itl Kingdom 22 220022002220022002 ai t04 
tion of a 120-ton-per-day ammonia plant United States__._..____---.---------- 293.737 

and a 205-ton-per-day urea plant near Other countries. --------------------- 29,077 
Chauk. | Total___._.....--------------- 698,607 | 

Canada.—Canadian Industries Ltd. com-——_ << 

leted a new 340,000-ton-per-year am- . ws , . 

taonia plant at Scent Ontario. After Colombia.—A British engineering group 

some startup technical problems were was | contracted by Petroquimica del At- 

solved, the plant appeared to be in success- lantico, SA to fumsh a 900.ton-per-cay 

| ful operation in May. The firm’s old plant Taily cap piant and a urea p a with a 

(annual capacity of 66,000 tons) located at aily capacity of 400 tons. The plants were 

Millhaven was to be closed down. being erected at Barranquilla 2 nd _ were 
“The New Brunswick Development Corp. expected to be in operation early in 1969. 

began operating its new fertilizer complex Czechoslovakia.—It was reported that 
at Dorchester Cape, New Brunswick, in a Netherlands-West German consortium 

April 1966. The facility included a 150- Ws awarded a contract for the construc 
ton-per-day nitric acid plant, a 190-ton- tion of a petrochemical complex, including 

per-day ammonium nitrate plant, and a an ammonia plant having an annual capa- 

nitrogen solution plant with an expected city of 350,000 tons. The complex, being 

output of 12,000 tons annually. Both fer- erected at Zaluzi, was scheduled for com- 

tilizer and explosive-grade ammonium ni- pletion in 1970. According to a published 

trate prills were to be manufactured. Upon report on the Czechoslova kia nitrogen 1n- 
completion, Fundy Chemical Corp. Ltd., dustry, production of fertilizer grew by 39 

reportedly would take over its operation. percent from 1964 to 1965 and 15 percent 

The construction work on the J. R. from 1965 to 1966. A target of 400,000 
Simplot Chemical Fertilizer Co. fertilizer tons of fertilizer nitrogen was established 

complex at Brandon, Manitoba, was com- for 1970, a growth rate of about 11 per- 

pleted and on stream. The facility was de- cent. 
signed for an annual production of 100,000 3 Nitrogen (London). No. 46, March/April 

tons of anhydrous ammonia, 39,000 tons ee Rogen (London). Czechoslovakia. No. 50, 
of urea, about 100,000 tons of ammonium November-December, 1967, pp. 17-20.
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France.——Four new 1,000-ton-per-day and Thomas A. Pappas, of Boston, Mass. 
anhydrous ammonia plants were scheduled A doubling of the ammonia output is ex- 
to be operational by early 1969. Construc- pected by the expansion. An expansion 
tion was progressing on a plant at Carling program also was announced for the fertil- 
for Soc. Ammoniac Sarro-Lorraine, a  izer plant owned by Chemical Industries 
French-German company, owned by Saar- of Northern Greece, also ‘at Thessaloniki, 
bergwerke A.G. (40 percent), Houilleres adding a 60,000-ton-per-year nitric acid 
du Bassin de Lorraine (48 percent), and plant and an 80,000-ton-per-year ammo- 
Charbonnages de France (12 percent). A nium nitrate plant. - | 
170,000-ton-per-year urea plant was being India.—The total installed capacity for 
erected in the Saar district near Perl, West _ nitrogen fertilizer production totaled about 
Germany, jointly by the same French and 496,000 tons nitrogen content at the begin- 
West German firms. The ammonia plant ning of the year. About 92 percent of this 
was expected on stream by 1968 and the was in the public sector. Projects under 
urea plant a few months later. Sté. Nor- construction or approved by the Govern- 
mande de l’Azote (SNA), jointly owned by ment amounted to about 0.87 million ton 
Office National de l’Azote (ONIA), Sté. of nitrogen for the private sector and 0.53 
Pierrefitte, and Cie. Francaise de Raffinage _ million ton for the public sector. 
(CFR), was building its plant at Gonfre- India’s largest private fertilizer complex 
ville near Le Havre. At the same site, SNA plant, built for Coromandel Fertilizers, 
began erecting an 800-ton-per-day urea  Ltd., at Vishakhapatnam, was dedicated in 
plant. The ammonia plant should be oper- December. Coromandel is a consortium 
ational in 1968. The third giant plant, also made up of International Minerals & 
to be in production in 1968, was under Chemical Corp. and Chevron Chemical 
construction at Grand Quevilly for Sté. Co., both U.S. firms, and the Indian firm 
Ammoniac de Grand Quevilly (AGQ), EID-Parry Ltd. The Coromandel complex 
owned by ONIA, Péchiney-Saint Gobain, included units for producing ammonia, 
and Sté: Pierrefitte. Also, an 800-ton-per- urea, sulfuric acid, and phosphoric acid, as 
day urea plant was planned for erection well as complex fertilizers. The annual 
next to this ammonia plant. The fourth production capacity was stated to be 260,- 
1,000-ton-per-day plant under construction 000 tons of complex fertilizers and 16,500 
was located at Nangis, southwest of Paris tons of urea.® | 
and was reported that it would be oper- The Government approved a proposal 
ated by a newly formed company called by Dharamsi Morarji Chemical Co. Ltd. 
Société des Engrais de I’Ile de France (Bombay) to erect a diammonium phos- 
(SEIF). Production from this plant was phate plant in Maharashtra in collabora- 
not expected before late 1968 or early tion with the Kuwait Chemicals and Fertil- 
1969.° izer Co. (Kuwait). The agreement pro- 
Germany, East.—The 170,000-ton-per- vided for the Kuwait firm to supply, from 

year ammonia plant, under construction in Kuwait sources, liquid ammonia (esti- 
1966 at Schwedt-am-Oder was on stream. mated 120,000 tons annually) and sulfur 
A fertilizer plant erected along with the (estimated 200,000 tons annually) at com- 
ammonia unit was expected to have an an- petitive prices. 
nual output of 500,000 tons of calcium Madras Fertilizers Ltd., jointly held by 

nitrate. the Government of India and Amoco 
Germany, West.—Salzgitter Chemie India, Inc., a subsidiary of American In- 

GmbH., started up the first unit of a ternational Oil Co., awarded contracts for 
100,000-ton-per-year urea plant at Langels- _ the engineering and construction of a large 
heim. The annual capacity of the first unit fertilizer complex to be erected near 
was given as 60,000 tons. The second unit Madras. The complex was to include a 
was expected on stream in 1968. single-train ammonia plant with a daily 

Greece.—Government approval was output of about 850 tons, a 950-ton-per- 
given to Northern Greece Ammonia Co. to day urea plant, and a 1,250-ton-per-day 
expand its 100,000-ton-per-year ammonia compound fertilizer plant. About 30,000 
plant near Thessaloniki. The plant: was tons of the total ammonia output of more 
part of a large complex started in May ————— . . 
1964 and on stream in 1966. Financial and Orde Roan, Chemical News {ond on). we 
technical assistance for the project was sup- 260. an. 20, 1967. ; 
plied by Standard Oil Co. of New Jersey 65, No. “3, March i968 ne ag Ie Notes. V.
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than 200,000 tons was scheduled for use build a 1,000-ton-per-day ammonia plant. 
in the manufacture of industrial chemicals. Korea, South.—Korea Fertilizer Co. Ltd. 
The facility was to be completed and on began producing urea at its newly erected 
stream early in 1970.’ facility in Ulsan. Daily capacities of 600 

_ Fertilizer Corporation of India Ltd., tons of ammonia and 1,000 tons of urea 
(F.C.I.) started construction on a fertilizer were announced. Two other fertilizer 
plant at Namrup which was scheduled for plants were placed on stream in 1967, 
completion in 1968. An annual production bringing the total to five and making 

of about 150,000 tons of ammonium sulfate South Korea self-sufficient in nitrogenous 
was expécted. Also, Fertilizer Corp. pro- fertilizers. The five plants were reported to 
posed an expansion of its Trombay fertil- have a combined output of about 815,000 
izer facility, increasing ammonia produc-_ tons, slightly more than the Republic’s 
tion from’ 385 to 660 tons, urea output annual demand. 
from 330 to 1,034 tons and _nitrophos- Kuwait.—The Kuwait Petrochemical! In- 
phate from 1,200 to 5,000 tons per dzy.2 dustries Co. (KPIC) and the Turkish 
Construction of the Namrup plant ap- Nitrate Co. concluded an agreement on the 

peared to be on schedule in 1967, and test- construction of a chemical fertilizer plant 
ing was to start in December. F.C.I. also near a refinery complex at Mersin, Turkey. 
had ammonia plants under construction at Under the agreement, KPIC was to pro- 

- Durapur and at Cochin with initial pro- vide 50 percent of the capital required for 
duction scheduled for October 1969, and the Mersin plant and the ammonia was to 
at Barauni with production expected late be supplied from a new two-unit 1,600-ton- 
in 1970. | per-day plant being constructed in the 
Japan.—Asa result of being forced to Shuaiba industrial area of Kuwait. The 

accept a drastic cut in price for nitroge- Mersin plant was expected to use about 
nous fertilizers in order to secure con-- one-half of the output of the new am- 

tracts with mainland China for 1967 monia plant. The remainder was planned 
delivery, the nitrogen industry arrived at for use in expanding the urea production 
a decision to replace existing small capacity of the Kuwait Chemical Fertilizer plant. 
plants with large modern units. When the new ammonia plant is put on 
Sumitomo Chemico Co. having com- stream, expected sometime in 1969, Ku- 

| pleted a new 750-ton-per-day ammonia wait’s annual ammonia production capac- 
plant in Nuhama, Shikoku, was planning ity will be increased to about 700,000 tons. 
to erect a 900- to 1,000-ton-per-day am- A third 800-ton-per-day plant was being 
monia plant and closing down its 350-ton- considered for the near future. 

per-day plants at Himeji and Befu. Showa Mexico.—Construction on two ammonia 
Denko K.K. and Nissan Chemical Co. Ltd., plants for Petroleos Mexicanos (PEMEX), 

both with new plants on stream, jointly pro- was completed,.one at Ciudad Camargo, 
posed a 1,000-ton-per-day ammonia plant Chihuahua, with a 330,000-ton arnual 
at Chiba, closing their old 270-ton-per-day Capacity and the other at Guaymas, Sonora, 

plants. Toyo Koatsu Industries Inc. was with a 78,000-ton annual capacity. PEMEX 

considering a new ammonia 1,000-ton-per- also had a 330,000-ton-per-year ammonia : 
day plant for Sakai, the site of a new 500-__— plant under construction at Minatitlan and 
ton-per-day plant that started productionin announced plans for a 220,000-ton-per-year 
1966. Mitsubishi Chemical Industries Ltd. plant to be established at Campeche.”® The 

was contemplating a 1,000-ton-per-day am- Méinatitlan plant was scheduled for com- 
monia plant to replace its existing 450-ton _ pletion in March 1968. 

unit at the Kurosaki Works and its sub- Netherlands.—A 1,000-ton-per-day am- 
sidiary’s (Mitsubishi Petrochemical Co.) monia plant was completed and on stream 

200-ton-per-day plant at Yokkaichi. Mitsu- at Pernis, Rotterdam, for Ammoniak Unie 
bishi also planned to erect an ammonium N.V. The plant was designed to use nat- 
phosphate plant with a 200-ton-per-day ca- 
pacity.® Tohoku Hiryo K.K. and Nippon 7 Commercial Fertilizer and Plant Food In- 

Suiso Kogyo were reported to have decided OYE Chomical Age (Londen) Three etd Po eyan- 

on a joint venture to erect a 1,000-ton-per- sion of Trombay Fertiliser Unit Planned. V. 96, 

day aramonia plant and phase out their NS Nitrogen ND. 30” November-December 1967, 
existing plants of 275 tons combined out- p, 13. 

ut. Still another major nitrogen producer, 10 European Chemical News (London). Pemex 
Ube Chemica! Industries Ltd., planned to NHs 90 1866, Wee Built. V. 10, No. 255,
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ural gas as feed stock. | streams of 250,000 tons each; two nitric 
Nederlandse Stikstof Maatschappij N.V. acid units, each with an annual capacity 

brought on stream a 185,000-ton-per-year of 300,000 tons; an ammonium nitrate 
_ ammonia plant in 1966 and a second plant plant with an annual output capacity of 
of the same size was completed late in 800,000 tons, in two streams of 400,000 . 
1967. In addition, the firm had a new urea tons each."4 
plant under construction to provide an Rumania.—Masinimport (Rumanian 
annual output of nearly 200,000 tons. The State organization) signed a contract in 
urea plant was scheduled for completion 1966 with a Belgian engineering firm to - 

| in the summer of 1968. , supply and install two identical ammonia- 
Esso Chemie N.V. announced that the _ based fertilizer plants; one at Craiova and 

300,000-ton-per-year ammonia facility pro- the other at Turnu Magurele. Each plant 
posed in 1965 would be increased in size by was to have the following annual capac- 
50 percent. Construction was started dur- ities: 300,000 tons of ammonia, 295,000 
ing the summer of 1966 and was scheduled tons of urea, 238,000 tons of nitric acid, 
for completion in 1968. The new facility and 295,000 tons of ammonium nitrate. 
was to include a nitric acid plant, a urea Both plants were scheduled for production 
plant, and a 350,000-ton-per-year calcium near the end of 1968.1* Engineering work a 
ammonia nitrate unit.” : was completed in 1967 and equipment 
Norway.—Norsk Hydro-Elektrisk, A/S, was ordered for installation. 

producer of most of the nitrogenous pro- Saudi Arabia.—Saudi Arabian Fertil- 
_ ducts in Norway, completed an expansion izers Co. (SAFCO) awarded a contract in 

of its complex fertilizer facility at Herdya 1966 for the design and construction of a 
early in 1966. The firm’s annual urea $30 million nitrogenous fertilizer plant to 
capacity was increased from 150,000 to be erected at Dammam, on the Arabian 
250,000 tons. By the end of 1966, the Gulf. The contract included a 600-ton-per- 
company’s total ammonia output per year day ammonia plant and a 1,020-ton-per- 
was 960,000 tons, about one-third more day urea plant, both to be on stream in 

than in 1965 due to its new 120,000-ton- 1969. Occidental Petroleum Corp. was 
per-year plant at Herfya. A second am- named to supervise the construction and 

monia plant with an annual capacity of operation of the project and to train Saudi 
350,000 tons was scheduled for initial pro- technical and labor personnel. Occidental’s 
duction early in 1968.” subsidiary, International Ore & Fertilizer 
Pakistan—A 115,000-ton-per-year am- Corp., was selected to market the urea pro- 

monia plant and a 200,000-ton-per-year duct.'¢ : 
urea plant were being constructed at South Africa, Republic of.—A_ 600-ton- 
Daharki, West Pakistan, for Esso Pakistan per-day single-train ammonia plant was 

Fertilizer Co., Ltd. Both units were due on completed for African Explosives & Chem- _ 

stream by mid-1968. ical Industries Ltd., at Umbogintwini near 

Philippines.—Esso Standard Fertilizer & | Durban. A major portion of the ammonia 
Agricultural Chemical Co. dedicated its output was planned for manufacturing 
new $31 million fertilizer plant at Limay urea at its 190,000-ton-per-year fertilizer 

in 1966. The plant was reported to have a_i urea plant at the same site. Fisons (Pty.) 
daily capacity of more than 1,000 tons of Ltd. also completed a nitrogenous fertilizer 
ammonia, urea, ammenium phosphates, plant at Milnerton, near Cape Town. The 
and complete fertilizers.'* new plant was designed for an eventual 

Poland.—The nitrogen combine began annual capacity of 85,000 tons of nitrogen 

ammonia production at its huge new plant as ammonia but was to produce only 50,- 
in Pulawy in 1966, and by yearend 1967, 000 tons initially. 
three 330-ton-per-day units were operating. "1 Chemical Age (London). Esso to Boost 

Two more 330-ton units were being _con- Dutch Ammonia Capacity. V. 95, No. 2449, June 

structed for operation in 1968. In addition, ie Buena ‘of Mines. Mineral Trade Notes. V. 
three 500-ton-per-day ammonia plants 64, No. 9, September 1967, pp. 35-36. we ; re 
were planned for the Pulawy facility. Con- duet So Tie No eer and gngant Food In- 

tracts were signed for constructing a large 14 Bureau of Mines. Mineral Trade Notes. V. 
fertilizer complex at Wloclawek, 93 miles 1e arty August 1967, Dp. 3 (London). Sybetra 
northwest of Warsaw, valued at about $61 Gives. Details of $60 Million Rumanian Order. 
million. The complex includes a 500,000- V. 9, No. 212, Feb. 11, 1966, p. 22. 

. “1 16 Commercial Fertilizer and Plant Food In- 
ton-per-year ammonia plant built in two — qustry. v. 113, No. 5, November 1966, p. 58.
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Sweden.—Stockholm Superfosfat Fabriks Shellstar Ldt., owned jointly by Shell 
A.B. put its nitrogenous fertilizer plant on Chemical Co., Ltd., and Armour & Co., 
stream at Landskrona in 1966. The facility awarded a contract in 1966, for a $50 mil- 

was reported capable of producing about lion fertilizer complex to be built at Elles- 
60,000 tons of nitric acid and 84,000 tons mere Port. The facility scheduled to go on 
of calcium ammonium nitrate annually. stream in 1968 included a 300,000-ton-per- 

Turkey.—At yearend, two ammonia sul- year ammonia plant, a 280,000-ton-per- 
fate plants were producing, one at Kutahya year nitric acid unit, and an ammonium 
with about a 200,000-ton-per-year and nitrate plant with annual capacity of 330,- 
one at Karabuk with a 6,000-ton-per- 000 tons. 

year plant capacity. Also at Kutahya, an 88,- Yugoslavia.—A large nitrogenous fertil- 
000-ton-per-year ammonium nitrate plant izer complex was scheduled to be built at 

was in production. A large nitrogenous  Prestina near the Albanian border. A con- 
fertilizer plant was to be constructed at tract for design, engineering, and super- 
Mersin, Turkey, on the Mediterranean Sea. Vision of construction was signed with 

(See Section on Kuwait.) ) Montecatini, Soc. Generale 1’Industri 
United Kingdom.—A new 300,000-ton- . aren per i industria 

per-year urea plant was put on stream in Mineraria e Chimica (Italy). The plants 

1966 by Imperial Chemical Industries Ltd. to be included in the project were a 109,- 
(ICI) at its Billingham Works on the Tees 000-ton-per-year ammonia unit, a 178,000- 
estuary. In 1967, ICI put on stream three _ton-per-year nitric acid unit, and a 274,- 
new 300,000-ton-per-year ammonia plants 000-ton-per-year ammonium nitrate unit.1” 

at Billingham and one new 200,000-ton- Zambia.—It was reported that Kobe 
per-year ammonia plant at Immingham. steel Co. (Japan) was awarded a contract 
The company was planning to phase out b ye 

, y the Zambian Government to erect a 
older plants (500,000 tons of product) as fertili i Kat he facil; 
the four new ones were being brought up ertulizer plant at Ka ue. T e facility was 

to full capacity. One of the facilities to be °° have an annual capacity of 26,000 tons 
closed was said to be the firm’s first-built | Of ammonia and to include nitric acid and 
ammonia plant at Castner-Kellner Works, ammonium nitrate units.”* This will be the 
Runcorn. | first fertilizer plant to be built in Zambia. 

- — TECHNOLOGY 

Reduction in production costs appeared flowed axially. The new converter may per- 
to be the principal goal in the research mit plants with capacity as large as 3,000 
and development on ammonia, nitric tons per day to operate with a single unit. 
acid, and urea during the last 2 years. The Proponents of the Topsée converter claim 
trend of new ammonia plants remained that power costs are less and that a single 
with  large-capacity, 1,000-ton-per-day Topsde unit can be erected cheaper than 
single-train units using single centrifugal two smaller converters of the same total 
compressors. A high-discharge centrifugal capacity. Some engineering firms, however, 
compressor was developed by Norsk Hydro- _ were not convinced.” 
Elektrisk A/S plant in Heroya. The new Toyo Koatsu Industries Ltd. (Japan), 
compressor was said to be capable of developed an integrated process which was 
achieving a discharge pressure of 290 at- said to reduce production costs for am- 
mospheres compared with 160 atmospheres monia and urea. The company claimed the 
for other centrifugal compressors. Operat- capital cost of a plant using the new proc- 
ing advantages as well as cost savings were ess would be 5 to 10 percent less than one 
claimed.*® using the conventional process. Also the 

A new design ammonia converter was production cost for urea would be 6 to 7 
installed in the Continental Oil Co., 1,000- 17 Buropean Chemical News (London). Monte 

ton-per-day plant at pane AN a catini Fertilizer Plant, for Yugoslavia. V. 9, No. 
the new converter, designe y aldor , Mar. 16, » D. 22. 

Tppsoe of Helbrup, Denmark, the synthesis 1s Cheaper "Ammonia With Pignone Compres- 
gas flows radially through a smaller cata- sors. V. 10, a 24. Sept. 30, 1966. Pe. 

lyst bed at a lower velocity and with a Compressor Lowers Ammonia Costs. V. 9, No. 
lower pressure drop than in the old con- 209, Jan. 21, 1966, p. 30. ; 

. . 20 Chemical Week. Cutting Big Plants Down 
ventional converters through which the gas __to Size. V. 98, No. 9, Feb. 26, 1966, pp. 97-98.
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| percent less. The number of processes for the minds of some research scientists, is 
making urea have been growing with the through the use of a homogeneous molecu- 
increased importance and demand for urea. _lar catalyst.4 | 
An article was published which discussed A possible new use for industrial am- 
a number of these processes including monia was reported by a research team 
Chemico, Lonza-Lummus, Stamicarbon, from the Pulp & Paper Research Institute 
SNAM, and Toyo Koatsu.”! of Canada. According to the Scientists, 
Another new urea process, called the chlorinated chemical pulps exposed to a 1 

CPI-Allied Chemical process, was an- to 2 percent mixture of ammonia in stream 
nounced. The process is based on the produces higher yields of pulps without 
recovery and recycle of unconverted NHs loss of viscosity and at an estimated saving 
and CO: as pure components and does not _ of 70 cents per ton in cost.® 
involve a carbonate recycle. Corrosion is _A tremendous new market for nitrogen 
controlled by lining the synthesis reactor gas may be developing. Two big gas pro- 
with zirconium. The reactor can operate at ducers, Union Carbide Corp., Linde Divi- 
380° to 450° F compared with 375° F for sion, and Big Three Industrial Gas & 
other processes permitting a higher con- Equipment Co., were promoting the use of 
version rate of COz to urea. About 80 to nitrogen gas as a replacement for air in 
85 percent conversion was claimed.” motor vehicle tires. The producers claimed 

Another new improved urea process was that tires inflated with nitrogen would 
developed by Societa Nazionale Metano- wear longer, have more resistance to crack- 
dotti (SNAM), a division of Italy’s ENI ing, and enable the tires to hold up under 
group. The new design was said to offer conditions that normally would cause them 
considerable heat economies and to achieve __ to burst.?¢ — ee 
total recycle in a single-stage operation | | | 
thus reducing production costs. A rather : 

. : 31 ? . , detailed report was published on the new Urea’ Processes, Side by Side ngs, oe NEY 

o Eoe, th h ducti | ts f r OS Chemical Kneinesring New Urea Process ducing vmmonin ave. been dropping Boasts High Yields, Low Costs. V. 78, No. 20, 
pt. 26, 1966, pp. 96-98. 

mainly because of larger capacity plants 23 Chemical Engineering. Simplified Process . Reduces Urea’s Production Costs. V. 73, No. 16, and advanced equipment, recent research Aug. 1, 1966, pp. 51-53. 
suggests that a radical processing change 4 Chemical Week. New Route to Ammonia? 
may be on its way which would cut both V 58 Cee eal 'we or aM + A ae eek. V. 100, No. 19, May 13, _ capital and production cost significantly. 198 pe tal Week. Tires: New Market ¢ 
The new approach to nitrogen fixation, in Nitrogen? V. 101. No. 10, Sep. 2° 1967 Belg



Peat 

__ By Eugene T. Sheridan’ — 

Peat production increased 1 percent in reported that 94 percent was sold for 
1967 although there were 13 fewer active general soil improvement. Fifty-one per- 
operations than in 1966. Most of the in- cent of the peat sold. was packaged. Mich- 
crease was the result of larger outputs in  igan produced more than one-half of the 

Florida, Illinois, New Jersey, and Wash- packaged material. Most of the remainder 
ington. came from California, Illinois, Indiana, 

There were 131 active operations in lTIowa, Minnesota, New Jersey, New York, 
26 States. Michigan produced 38 per- and Pennsylvania. 
cent, the largest share of total output. Total value of commercial sales was 
Illinois, New Jersey, Pennsylvania, Wash- $6.8 million. All peat was sold at an aver- 

ington, Indiana, California, Florida, New age value of $10.92 per ton. 
York, and Colorado, in that order, yielded Imports decreased 4 percent, prin- 
another 51 percent. cipally because of a decline in shipments 

Fifty-three percent of the production from Canada. Imports from Europe, how- 
was reedsedge peat, 25 percent was ever, were 10 percent larger than in 1966. 
humus, and the remainder was moss peat. World production was estimated -at 202 
Fourteen percent was sold as excavated . million tons, excluding outputs from 13 
with. no processing other than air drying. countries that reportedly produced peat 
The remainder was shredded or pulver- in 1966, but for which data were not 
ized, screened, and, in a few instances, available for 1967. The U.S.S.R. was the 
subjected to thermal drying. largest producer with an estimated output 

Virtually all peat was sold for agri- of 200 million tons, 99 percent of the 
cultural and horticultural use. Producers estimated world total. 

Table 1.—Salient peat statistics . : 
a 

1964 - 1965 1966 1967 
a 

United States: 
Number of operations..____....------------------ 142 146 144 131 
Production____.___.-_...-..--.--------short tons._ 649,033 604 , 082 611,085 617 ,172 
Commercial sales_.______.....-.-----------do_... 639,690 630 , 746 605 , 858 619 ,687 
Value of sales__________________.-_-.--thousands_. $6,199 $6 ,080 $6,501 $6 , 768 

Average per ton_.______._..-------------------- $9.69 $10.07 $10.73 $10.92 
Imports_______..____.-_.-.._--------short tons.. 270,419 275,462 r 293 , 843 290 , 842 
Available for consumption !...__._..__..-.---.--do__-_ 910,109 879 ,208 r 899,701 900 , 529 

World production__._...._._......-thousand short tons._ 183,827 188 , 643 210,586 201 ,991 

r Revised. 
1 Commercial sales plus imports. : 

‘ PRODUCTION 

As a result of continued strong demand Washington. However, production in 14 
for soil improvement purposes, production other States was less than in 1966. 
of peat increased 1 percent to 617,172 Of the 26 peat-producing States in 
tons although the number of operations 1967, the industry concentrated in five 
decreased from 144 to 131. Most of the States bordering the Great Lakes—Illi- 

increase was’ the result of the larger out- "1 Mineral specialist, Division of Mineral 
puts in Florida, Hlinois, New Jersey, and studies. 
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Figure 1.—Production, imports, and available supply of peat in the United States. 

nois, Indiana, Michigan, New York, and tons, and only four produced more than 
Pennsylvania—and in New Jersey. The 25,000 tons. 
54 active operations in these States pro- Of the reported production, 53 percent 
duced 70 percent of the output. was reed-sedge peat, 25 percent was 

Michigan was the largest producer of | humus, and the remainder was moss peat. 
peat, with 26 operations and 38 percent Before it was sold, 86 percent was sub- 
of the production. Although two small jected to processing, by either shredding 
operations that were active in 1966 did and/or artificial drying. 
not produce peat in 1967, Michigan’s Production methods varied, but virtu- 
output increased about 0.5 percent. Other ally all peat was extracted mechanically. 
major producing States in order of out- Equipment consisted mainly of conven- 
put were Illinois, New Jersey, Pennsyl- tional excavating and earth-moving ma- 
vania, Washington, Indiana, California, chines. Specialized machines such as har- 

Florida, New York, and Colorado. vesters, cultivators, milling machines, 
Except for a relatively few plants, peat ridgers, and scrapers also were employed. 

operations were small; output per plant Processing machinery included a variety 
in 1967 averaged only 4,711 tons. More of shredders, pulverizers, grinders, ham- 
than one-third of the number of active mermills, screens, artificial dryers, and 
plants, however, produced less than 1,000 hydraulic presses. 

Table 2.—Peat produced in the United States in 1967, by kinds 

(Short tons) 

Processed 
Kind Unprepared ————--—_—__—__—_—_____—_ Total 

Shredded Shredded and 
kiln-dried 

Moss. ___..-__--------- eee eee 10,489 108 , 684 15,544 134,717 
Reed-sedge_.________--________-_ Lee 27,725 288 , 663 8,637 325 ,025 
Humus._.._____ eee 48 ,676 106 , 043 2,711 157 , 430 

Total____..-- 22 eee 86,890 . 503 ,390 26 , 892 617,172
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Table 3.—Production and commercial sales of peat in the United States 
| in 1967, by State oe 

| Commercial sales 

State Active Production | Value 
plants (short tons) Short —_— 

. tons Total Average 
. (thousands) 

Alaska.__....--.--.-----------_-------- 1 1,528 1,528 ~ $12 $8.00 
California.__.._._..---.---------------- 4 30,014 30,014 396 13.21 
Colorado. ___.-------------------------- 14 21,988 21,988 204 9.29 
Florida____....-..---.--..-------------- 6 27,580 22,180 155 7.00 
Georgia____.._--------.-_-.------------ 2 WwW WwW WwW WwW 
Idaho.--__----------------------------- 1 2,040 2,040 16 7.69 
Illinois. -_._------.--------------------- 5 49,716 49,716 697 14.01 
Indiana__..-__-------- 2 eee 5 33 ,528 42 , 962 . 441 10.27 
Towa__._.--------- eee eee eee 2 WwW WwW Ww WwW 
Maine._____-__-..---------------------- 2 WwW WwW WwW WwW 
Maryland_......____.._--.--.-.-------- 2 W W WwW WwW 
Massachusetts. _-_....-.---------------- 2 WwW WwW WwW WwW 
Michigan__...____..-.-.---------------- 26 234,489 237,107 2,292 9.67 
Minnesota____.__-_...-----------------.- 6 13 ,968 13 , 968 257 18.40 
Montana_____----__-------------------- 1 WwW WwW WwW WwW 
Nevada_____-._-.----.---~------------- 1 WwW WwW WwW WwW 
New Hampshire.____.__._-----------.--- Q) ween ee ee 50 (2) 9.70 
New Jersey___________-.-----.---------- 5 45,045 43 ,045 542 12.60 
New York_________--..----------------- 5 23 ,053 23 ,053 232 10.60 
North Dakota._.______.-...----..-.---- 1 W WwW WwW WwW 
Ohio... _.-.------- eee 15 7,405 7,301 100 13.68 
Oregon_______ eee 1 WwW - W WwW WwW 
Pennsylvania..._.._....---..--.----.--- 8 41,560 39 , 505 437 11.06 
South Carolina__.___.__....------------- 1 WwW WwW WwW WwW 
Vermont._..-_..-.--------~------------ 1 280 280 4 14.29 
Washington___.__._.-.--...--------.---. (i11 40 ,869 40 ,608 181 4.45 
Wisconsin... ___- 2 eee 3 1,823 1,823 WwW WwW 

Total__..--._..----------.-..-.-. 181 617,172 619 ,687 6, 768 10.92 

W Withheld to avoid disclosing individual company confidential data; included in total. 
1 Excludes 1 plant which had sales but did not produce. 
2 Less than 4 unit. . 

Table 4.—Relative size of peat operations in the United States 

1966 1967 
Size Active plants Production Active plants Production 

'Num- Percent Short Percent Num- Percent Short Percent 
ber of total tons of total ber of total tons of total 

Under 500 tons.._..__...._ 37 25.7 8,135 1.3 27 20.6 5,163 .8 
500-999 tons__._._______- 15 10.4 12,110 2.0 18 13.7 12 ,033 1.9 
1,000—4,999 tons___...__.- 63 43.8 149 ,349 24.4 53 40.5 118 ,252 19.2 
5,000—14,999 tons________- 18 12.5 159 ,975 26.2 26 19.8 229 ,510 37.2 

“ 15,000-24,999 tons______-_- 6 4.1 99,895 16.4 3 2.3 64,143 10.4 
Over 25,000 tons_-_-_____-- 5 3.5 181,621 29.7 4 3.1 188 ,O71 30.5 

Total..__...._.... 144 100.0 611,085 100.0 131 100.0 617,172 100.0 

CONSUMPTION AND USES 

The 13,829-ton increase in producers’ houses used the material as a mulch and 
sales of domestic peat was offset by a de- as a medium for growing plants and 
crease in imports in 1967, placing a quan- shrubs; landscape gardeners and _ con- 
tity of peat equal to that of 1966 on the tractors used peat for building lawns and 
market. golf course greens and for transplanting 

Although peat was used for a variety trees and shrubs; and garden, hardware, 
of purposes, 94 percent of the total was variety, chain, and drug stores sold peat 
sold for general soil improvement. Among to homeowners for mulching and improv- 
the principal markets, nurseries and green- ing lawns and garden soils. The remainder
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was sold for use in potting soils, mixed packaged peat sold, about two-thirds was 
| fertilizers, packing flowers and shrubs, the reed-sedge type principally from 

seed inoculant, and mushroom beds. No Michigan. Other States leading in sales 
peat was reported sold for fuel or energy of packaged peat were Illinois, Cali- 
use. | fornia, Indiana, New York, Minnesota, 

| Producers’ sales were about evenly and New Jersey. Detailed data on bulk 
divided between the bulk and the pack- and packaged sales in each State were 

' aged product. Bulk sales were about 2 not shown because they would have re- 
percent, and packaged sales about 3 per- vealed individual company confidential 
cent, higher than in 1966. Of the total data. | | 

Table 5.—Commercial sales of peat in the United States in 1967, by kinds and uses 7 

oy Moss. Reed-sedge Humus 

Short tons Value ! Short tons Value 1 Short tons Value ! 
‘, (thousands) (thousands) (thousands) 

Bulk: SO : ° 
Soil improvement-____-_ 54,276 $496 96 ,598 $885 127,542 $807 

. Other uses.__________ 944 — 8 3,313 42 20,976 199 

Total.____________ 55,220 . 604 99,911 927 148,518 1,006 

Packaged: NN 
Soil improvement_____ 80 ,273 1,361 205,798 1,980 17,233 266 
Other uses___________ 48 2 10,773 548 1,913 173 

Total____________- 80,321 | 1,363 216,571 . 2,529 19,146 ." . 440 

Total: : 7 
Soil improvement_.__. 134,549 1,858 302 ,396 2,865 144,775 1,073 
Other uses____..-_-_. | | 992 10 14,086 591 22,889 373 

Grand total________ 185,541 1,867 316 , 482 3,456 167 , 664 1 , 446 
eS 

1 Data may not add exactly to totals shown owing to independent rounding. . 

Table 6.—Commercial sales of peat in the United States in 1967, by uses 

U In bulk In packages Total 
se . rn 

Short tons Value! Short tons Value! Short tons Value! 
(thousands) (thousands) (thousands) 

eee 
Soil improvement____._......_._._. 278,416 $2 ,188 303 ,304 $3 , 608 581,720 $5,795 
Potting soils._._____...._______.__ 9,669 83 9,552 534 19,221 617 
Packing flowers, shrubs, ete.2_______ 8 ,652 88 1,269 16 9,921 104 
Seed inoculant__.___._____________ 290 4 1,913 173 2,203 178 
Mushroom beds_____.____________- 741 a 741 8 
In mixed fertilizers_____._________. 5,881 a 5,881 67 

Total__.--------.._....-... 308,649 | 2,487 316 ,038 4,331 619, 687 6 , 768 
meee 

1 Data may not add exactly to totals shown owing to independent rounding. | 
2 Includes small amount sold for earthworm culture. : 

PRICES AND SPECIFICATIONS 
In the United States, peat is generally that is so decomposed that its botanical 

classified as moss peat, reed-sedge peat, identity cannot be determined. The Fed- 
and humus. Moss peat is a type that has eral Trade Commission regulates the 
formed predominantly from sphagnum, labeling and marketing of all peat sold 
hypnum, and/or other mosses, whereas in the United States. Peat sold to the 
reed-sedge peat has originated principally Federal Government is subject to speci- 
from reeds, sedges, and associated swamp fications developed by the Federal Supply 
plants. In both types the plant remains Service, General Services Administration. 
are identifiable. Humus includes all peat The latest specification, Q—P—166e, May
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10, 1961, is in general conformity with the that in 1966. This value, established at 

classification system, but the moss peat the port of embarkation, was roughly 

type is subdivided into “sphagnum-moss equal to prices paid by importers, minus 

peat” and “other moss peats.” transportation and other miscellaneous 

The total value, f.o.b. plant, of all peat charges. In some instances, ocean freight 

sold in the United States in 1967 was and other nondutiable charges such as 

$6.8 million, a 4-percent increase over insurance may have been included in 

the total value reported for 1966 and the this value. : 

highest value reported to date. The in- The average value per ton of imported 

crease was the result of a 2-percent rise peat was $43.71, an increase of about 10 

in sales and a $0.19-per-ton increase in percent over the 1966 average value. Most 

the average value of all peat sold. of this increase was the result of higher 

Prices varied greatly as the selling prices prices of peat imported from Canada. 

at individual plants were based on the The unit value of imported peat was 

type of peat, the amount of processing, 3.2 times that of packaged domestic peat. 

and whether it was sold in bulk or pack- However, the values are not comparable 

aged. The overall average value of bulk because they were assigned at different 

peat was $8.03 per ton, but bulk prices marketing levels. Imported peat has dif- 

ranged from an average of $7.86 per ton ferent properties than most U.S. peat, and 

for peat sold for general soil improvement it is usually sold on a volume basis rather 

to $14.17 per ton for peat sold for seed than by weight. Each 100 pounds of a 

inoculant. The same criteria. are appli- typical air-dried, imported peat will meas- 

cable to packaged peat, which averaged ure approximately 1 2 bushels, whereas the 

$13.71 per ton but ranged in ayerage same quantity of a typical domestic peat 

plant price from $11.89 per ton to $90. 68 will measure only 3 or 4 bushels. Only a 

per ton. | — few U.S. peat operations produce peat 

The total value of imported peat was with properties similar to those of the 

$12.3 million, a 6-percent increase over | imported type. | 

Table 7.—U.S. imports for consumption of peat moss, by kinds and by countries 

Poultry and Fertilizer grade Total 

stable grade 
Country _ Fe 

Short Value Value Value 

tons (thou- Short tons (thou- Short tons (thou- 

sands) sands) sands) 

a 

1966: 
Belgium—Luxembourg_.....-------- ----- ------ 22 $1 22 $1 

Canada_____._:----..------------ 3,468 $174 262 , 720 10,378 266,188 10,552 

Denmark.____________-_----------- ----- ------ 812 32 812 32 

Germany, West_------------------ 208 10 17,171 661 17,379 671 

Treland..._...._--.--------------- 304 11 2,325 95 2,629 106 

Mexico._.__.._------------------- 18 4 _____---- .------- 18 4 

Netherlands. .__._.__.-.----------- 22 (4) 44 2 66 2 

New Zealand_._-____.__----------- ----- ------ 82 5 82 5 

Norway_._.----------------------  ----- 0 ------ 15 qT 15 7 

Poland and Danzig.___.....------- ----- ------ 5,858 200 5,858 200 

Sweden________------------------  -----) ------ 681 31 681 31 

United Kingdom_-___.-.-----------  -----  ------ 93 4 93 4 

Total______._..-_---_---------- 4,020 199 289 , 823 11,416 293 , 843 11,615 
toe 

1967: 
Cameroon.__.._.----------------- ----- ------ 46 2 46 2 

Canada________------------------ 3,272 172 247,155 10,849 250 ,427 11,021 

Denmark_____.__..--------------- ----- ------ 936 30 936 30 

Finland_.__.-_.------------------ 13 1 716 9 89 10 

Germany, West......------------- 269 13 22,005 890 22,274 903 

Treland__........-.--------------- 40 2 - 701 34 TAL 36 

Mexico._.__.-.------------------- 7 1 _---uL---) -------- 7 1 

Netherlands.______._-_._--------- ----- ------ 247 10 247 10 

Norway _.__..--------------------  -----) ------ 64 14 64 14 

Poland and Danzig___.._.-.-------  ----- ------ 5,285 209 5,285 209 

Sweden_____________-.----------- ----- ------ 726 Al 726 41 

Total.________________---.------ 3,601 189 277,241 12,088 280 , 842 12,27T 

a 

1 Less than }4 unit.
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FOREIGN TRADE | 

The quantity of peat imported in 1967 1,000 tons, 72 percent less than 1966 
decreased 4 percent from that of 1966, shipments from that country. oe 
ma‘ny because of the 6-percent reduction Imported peat was classified according 
in Canadian shipments. Canada, however, to use as either poultry and stable grade 
continued to supply the bulk of foreign or fertilizer grade. Of the total, 98.7 per- 
peat providing 89 percent of the 280,842 cent was fertilizer grade which entered 
tons imported. Virtually all of the re- the United States duty free. A duty of 
mainder came from Europe, except for $0.25 per long ton was levied on poultry 
very small tonnages shipped from Africa and _ stable grade peat. | 
and Mexico. | . Most of the imports entered the United — 

European imports increased 10 percent, States through customs districts at Ogdens- 
owing mainly to increased shipments from burg and Buffalo, N.Y., Seattle, Wash., 
West Germany. Poland and Danzig sent St. Albans, Vt., Detroit, Mich., and 
most of the remainder, but peat was also Pembina, N. Dak. Most of this peat was 
received from Ireland, the Netherlands, fertilizer-grade material produced in _ 
and the four Scandanavian countries. Canada. West German shipments, also 
Ireland’s contribution to 1967 imports chiefly fertilizer grade, passed principally 
dropped somewhat sharply to less than through eastern and gulf-coast ports. 

Table 8.—U.S. imports for consumption of peat moss in 1967, by kinds 
| and by customs district . 

. . 

a Poultry and Fertilizer grade _ Total 
stable grade " Customs district rr a 
Short Value Value Value 

. . tons (thou- Short tons (thou- Short tons (thou- 
sands) | sands) sands) 

Baltimore, Md___- ee eee ee 2,322 $105 2,322 $105 Boston, Mass________-_____-..-2-2--.-- ----e tee 678 26 ~=—|.~— «678 26 Buffalo, N.Y_._.-___-_____....-.. 2.7480 $7 26,159 1,181 26,279 1,188 Charleston, S.C____...---2- 2 .-leee. eee eee 819 27 819 27 Chicago, Il__.--_- eee 12 1 12 1 Cleveland, Ohio_______________-.....-. ttt 777777 48 2 48 2 Detroit, Mich.-.___.__.__.___________. 801 33 40,312 1,782 41,113 1,815 Duluth, Minn_..____ eee 1,446 58 1,446 58 Galveston, Tex_._-___________.._______. 81 2 Leelee eee eee 31 2 Great Falls, Mont.____.._.._____.._... _.... _..... 5,753 259 5,753 259 Honolulu, Hawaii__.__....____________ 4 () 208 12 212 12 Houston, Tex_____.._--_-________. ee. eee 757 30 757 30 Laredo, Tex_______.____-.___________. q 1 40 1 47 2 Los Angeles, Calif._._._.__....._______. 118 6 1,436 70 . 1,554 76 Miami, Fla______._.-__________ 13 1. 760 30 773 31 Milwaukee, Wis._._.__.__._____._.__.. __... _..... 131 4 131 4 Minneapolis, Minn_______1.___._.._... __... _...._. 9 (2) 9 (@) Mobile, Ala___._.__.-_..____2 ee 2,194 94 2,194 94 New Orleans, La_.__._._______.______. eee ee ne ee 3,195 129 3,195 129 New York City_____________._.__.__ 40 2 4,598 204 4,638 206 Nogales, Ariz___.__.__.______.._...___. 33 5 33 3 Norfolk, Va._.._.__.______________ 8 93 4 2,650 103 2,743 107 Ogdensburg, N.Y__________._..._______ 38 4 62 ,357 2,413 62 ,395 2,414 Pembina, N. Dak____________._______. 1,568 98 15,642 656 17,210 754 Philadelphia, Pa__-____________________ 27 1 2,994 115 3,021 116 Portland, Maine__.._-_________.___._... _.... _...... 3,128 153 3,128 153 Portland, Ore__..___._______.__.____.. Ll. 148 4 148 4 St. Albans, Vt___-___________ 575 20 44,403 1,751 44,978 1,771 San Francisco, Calif.._-__________.._... __.... _..... 1,029 39 1,029 39 San Juan, P.R_____.__-_______._... 108 6 108 6 Savannah, Ga______._-__ eee Leet 880 35 880 35 Seattle, Wash.__.____________________. 133 10 47,675 2,629 47,808 2,639 Tampa, Fla__._____.__._-_.._____..-... eee 5,281 216 5,281 216 Wilmington, N.C_______.___.____.._... _.... _._._. 69 3 69 3 

Total. ___-_-_--2-_- 2-2-2 ____-_ 3,601 189 277,241 12 , 088 280 , 842 12,277 
eee 

1 Less than 14 unit.
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Table 9.—Peat moss imported from Canada and West Germany for consumption in the 

United States in 1967, by kind and by customs district 

| | Canada West Germany 

Poultry and Fertilizer grade Poultry and Fertilizer grade 

Customs district stable grade . stable grade 

Short Value Short Value Short Value Short Value 

‘ tons (thou- tons (thou- tons (thou- tons (thou- 

, sands) sands) sands) . sands) 
. : 

Baltimore, Md__--------------  ----- 0 ween weer reece eee ee 1,344 $53 

Boston, Mass_._-------------- -----  ---2-0 ---sercce orcgecggp tt 319 14 

Buffalo, N.Y_----------------- 120 $7 26 ,159 $1,181 -.--- ---- -------- ---=- 

Charleston, §.C_..------------  -----  ----- 0 ------ee5 creer rt 695 22 . 

Chicago, Ill_.._--------------- ----- ----- 12 1 __..- _Lee eee ee-e) += --- 

Cleveland, Ohio__..-----------  -----  ----= 0 ---<2-2550 ---e-zgg ttt 48 2 

Detroit, Mich.-.-------------- 801 33 40 ,312 1,782 ...-- ---- -------- ----- 

Duluth, Minn__-.--.---------- ----- ----- 1,446 58 __.--_ ---- 9 -------- ----- 

Galveston, Tex..-.._.---------  ----- ----- 0 ----2-=250 -----g5¢ 31 $2 _____--. ----- 

Great Falls, Mont___---------- ----- ‘----- 5,753 259 ____. _--- -------- ----- 

Honolulu, Hawaii-_------------ 4 (1) 208 12 _.--- ----) -----22-0 ---=- 

Houston, Tex___._------------  ----- 0 --e-- none nnn e rere re rer ot 396 17 

Laredo, Tex._.___--_----------  -----  ----- 0 eee en eg reer errs orrzrg 7G 40 1 

Los Angeles, Calif-.-----------  ----- ----- 13 1 118 6 934 43 

Miami, Fla______-_-----------. -----  ----- 0 -------g5 0 errr org rt 547 22 

Milwaukee, Wis._..----------- ----- ----- 38 2 _--.- ---- $3 2 

- Minneapolis, Minn_-_-.------- -----  ----- 9 @) ee 

Mobile, Ala__._._...----------  -----  ----- 0 we oe nner rrr rt ree 2,173 93 

New Orleans, La____-.--------  -----  ----- wenn eer rere rrr ret rr 1,963 79 

New York City__._.____-------  ----- 0 ----2 0 eo ee ee ee Serer rr srr tr 2,911 122 

Nogales, Ariz.....------------- 33 8 8 eee eee eee ee eee eee ee ees rr -a 

. Norfolk, Va_-...--------------  -----) -<--20 ---ne-gez -7-g- 778 93 4 1,708 69 

Ogdensburg, N.Y -------------- 38 1 62,357 2,418  __.-_----------------  ----- 

Pembina, N. Dak__.---------- 1,568 98 15,642 656 _...- ---- -------- ---=-- 

Philadelphia, Pa_....----------  -----  ----- 0 ----s-s550 ----73725 27 1 1,964 $1 

- Portland, Maine-_....---------  ----- ----- 3,128 1538 _____ ---- -------- ----- 

Portland, Ore...--------------  --22-0 ---s5 0 -orgeresg peep TT 148 4 

St. Albans, Vt__-------------- 575 20 44,403 1,751 ----. ---- -------- ---=z- 

San Francisco, Calif...-.------  -----  ----- 0 --------- rere ttt 1,021 38 

San Juan, P.R__-_.------------  ----- eee weer rrr tr or 91 5 

Savannah, Ga_______-_--------  -----0 ---250 -ereeeasz ---57age TTT 785 31 

- Seattle, Wash__._.------------ 133 10 47,675 2,629 __.-_- ----  -------- --2z- 

Tampa, Fla__.....------------  -----  ----- eee reer rrr 4,803 191 

Wilmington, N.C_.------------  -----  ----- 0 ---errrre rr 22 1 

| Total_.._.-_------------ 38,272 172 247,155 10 ,848 269 13 22 ,005 890 

enn 
s . 

1. Less than 4% unit. 

| | WORLD REVIEW 

- World production of peat in 1967 was as a base material for producing peat- 

estimated at 202 million tons, 4 percent mineral-ammonia fertilizers that are used 

less than that estimated for 1966. How- extensively in lieu of regular animal and 

ever, 10 countries that had production in chemical fertilizers. 

1966 were not included in the 1967 fig- Ireland is the second largest producer 

ures because of inadequate data. of peat, with current annual production 

The U.S.S.R. remained the largest pro- estimated at between 4 and 5 million tons. 

ducer of peat with an estimated output of | No exact data on production in 1967 

900 million tons. An estimated one-third were available. Although production was 

was used for fuel and the remainder for small when compared with that of the 

agricultural purposes. The bulk of the  U.S.S.R., peat supplied a substantial part 

fuel peat was used for generating electric of Ireland’s energy requirement and was 

power, but substantial quantities were used both as a domestic fuel and for gen- 

converted into briquets which were used erating electric power. Of approximately 

for both domestic and industrial heating. 1,050 megawatts of total installed gen- 

As in the United States, peat was added erating capacity, about 40 percent was 

directly to the soil for various soil im- at seven plants fired with peat. The total 

provement purposes. The Soviets, however, consumption of peat at these plants was 

use large quantities of agricultural peat nearly 3 million tons. In addition, three
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plants with a rated annual output of probably was produced for agricultural 300,000 tons produced briquets, and two yse_ in 1967, maintaining the 2-to~—1 
bogs produced an estimated 400,000 bales ratio of agricultural peat to fuel peat in a peat moss ror, use as a son ponditioner. the past few years. | 

roxi r pproximately percent 0 © peat East Germany, the Netherlands, Canada, moss was exported. . Swed d Finland h h . Data on the total output of West Ger- wecen, ang “inland are the other major , many, the third largest producer, were World producers, but data on production 
similarly unavailable, but it was estimated in some of these countries were not avail- that about 500,000 tons of peat was pro- able. All, however, probably had more 
duced for fuel. At least twice this amount than 100,000 tons of output. : 

Table 10.—World production of peat, by countries ! 2 oe 
(Thousand short tons) 

eee 
Country 1963 1964 1965 1966. 1967 P 

eee 
Argentina; Fuel_______..___._..___.___ 12 A 4 rg ' NA Austria; Fuele_______._._.. 6 6 6 2 2 Canada; Agricultural use__....._______. 244 255 288 © 285 277 Denmark; Fuel_______.___._.....______ 55 rA4 r 22 Til ell Finland: — 

Agricultural use____________...____ r 20 r 37 er 55 er 72 © 66 Fuel -_------ ee 88 719 72 © 76 eZ France: — 
, Agricultural use______.__._________ 35 | 52 49 50 NA Fuel ¢____- 3 3 3 3 NA Germany, West: 

Agricultural use____.______________ 884 1,085 1,156 r1,250 NA Fuel.__...-.--2_-_-- 837 173 484 r 524 e495 Hungary; Agricultural usee._.__________ 65 70 70 70 NA Ireland: 
Agricultural use.__________________ 28 - 26 31 32 NA “Fuel__.---- ee. 3,918 4,208 4,157 4,639 NA Israel; Agricultural usee__....________ 13 15 17 22 NA Japan ¢____.- 80 T5 15 5 NA Korea, South; Agricultural use__________ 128 r 68 r118— r83.«; NA . Netherlands e______________...._.._ 440 440 440 440 . 440 Norway: 

. Agricultural use___.____.__._______ r12 r10 rg erg eg Fuel__._.2- ee. r3 r2 r2 erg? e2 Poland; Fuel_.._.____________._...____ 112 110 86 T 66 NA Sweden: 
‘ Agricultural use______..__.________ 61 71 93 er 88 NA Fuel____.--- 2 234 158 96 er7] NA U.S.S.R.: . 

Agricultural usee___.____________.__- 100 , 000 110,000 130 ,000 130,000 130,000 Fuel__..-_-. 2 64,485 65,587 50, 706 ™ 72,091 e 70,000 United States; Agricultural use__._______ 579 649 604 611 617 

Total 3_____- eee ¥172 ,342 183 , 827 188 ,643 tT 210,586 201,991 Fuel peat (included in total).__........___F 69 , 753 ™ 70,974 r 55,6388 tT 77,499 70,582 
eee 

e Estimate. P Preliminary. ¥ Revised. NA Not available. 
1 Compiled from data available April 1968. 
2In addition, Canada, Iceland, Italy, and Spain produced a negligible quantity of fuel peat. No data were available on East Germany, a major producer. 
3 Total is of listed figures only; no undisclosed data included. 

| TECHNOLOGY 

A recent British patent? describes a 62.6 parts of peat containing 50 percent 
method for preparing a granular fertilizer | water. Additional water is used to induce 
having a low bulk density by combining granule formation ; the granules are dried 
peat with fertilizer salts other than at 60° C to a moisture content of 5 per- 
nitrates. A granular peat fertilizer with cent, after which they are screened. 
an analysis of 20 percent nitrogen, 10 

percent p hosp horus, and 3 percent potash 2 Palmer, R. W., and F. N. Wilson. Granular can be prepared by mixing 20 parts of Fertilizer Containing Peat and Fertilizer i i i t arts of alts. British Pat. 1,048,254, ov. 16, 1966; dibasic ammonium phosphate, 10 parts Chem. Abs., v. 66, No. 7, Feb. 13, 1967, col potassium sulfate, 33.7 parts of urea, and 23109d.
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A new type of peat fertilizer? (geks- materials are powdered or dissolved and 
atorf) developed in the U.S.S.R. is pre- mixed with powdered peat and synthetic 
pared by adding a 20 percent urotropine resins in proportions of 20-—to—40 percent 
solution, prepared from ammonium by- rubber, 50—to—80 percent peat, and 6— 
droxide and formaldehyde, to a mixture to—8 percent resins. The material is formed 
of relatively decomposed, low-ash peat, by heating the mixture to 100° to 
powdered triple superphosphate, and 120° C and compressing at a pressure 
ground potassium chloride. The mixture is of from 10-to-15 kilograms per square 
granulated by extruding, and dried at centimeter (142-to-213 pounds per 

. 75—to-80° C in a two-stage, fluidized-bed square inch.) The material can be made 
dryer until the moisture is reduced to 15  incombustible with the addition of I 
or 20 percent. The product is a noncaking, to 2 percent boron salts, ammonium sul- 
stable, and dense fertilizer material that fate, or phosphates. 
slowly releases nutrients to the soil. A Soviet patent” details a method for 

A U.S. patent‘ describes the use of producing activated carbon from peat. 
peat as a filler for aqueous phenolic ad- The material, prepared from peat and 
hesives that are used for bonding. Sphag- potassium sulfide, is granulated and sub- 
num-moss peat, when used in this man- jected to a thermal treatment. The 
ner, provides for a high water absorbency mechanical strength of the product is im- 
and retains the adhesive at the glue line proved when the peat is treated before 
long enough to permit assembly of the processing with a solvent to remove 
materials being bonded, such as in the bitumen. 
manufacture of plywood. It also makes . 
possible the use of fast curing adhesives. 3 Ryashentsev K. V., S. G. Solopev, V. D. 

An East German patent® gives details Gvordgv, b-M. aondggra, GN. Koro 
on the use of organic substances, such as Peat Fertilizer.] .Torf. Prom., v. 43, No. 7,. 
peat and lignite, as additives to cement 1966 ; Chem. Abs. v. 66, No. 17, Apr. 24, 1967, 
mixtures for the production of aerated 4 Wilson, G. S. Peat as Filler for Aqueous 
concrete. Such substances are first neu- er Adhesives, U.S. ey oe ee. 
tralized with aqueous alkali solutions and 1966, col. 17816b. 

the unsaponifable products separated, The ,,; Keamerty &, LainPope Forming, Maerias 
active material, obtained as a liquid or Jan. 5, 1966; Chem. Abs. v. 65, No. 2 July 
dried, is then used in proportions of O.1—- 18, Sortieks. 2 A Augustynowiez, and L. 

to-5.0 percent, the amount varying ac- Dzwonnik. [A Material From Rubber Wastes 

cording to the dry cement mixture. aga Fen.) Wot to, 11 Seng Bg 
method for preparing a material from _ ga. aan ; w 

peat and rubber wastes that is suitable fo: N. Rakove henko. Y. Ge AS oe me 
use in road and building construction is  Drozdov, V. M. Kondraten, N. A. Ivanova. 

described in a Polish patent.6 In this proc- and _O. I. Mazina. [Activated Carbon.] 
; : U.S.S.R. Pat. 178,797, Feb. 3, 1966; Chem. 

ess, used tires and other rubber waste Abs. v. 65, No. 3, Aug. 1 1966, col. 3392f. 

|





Perlit 

By Timothy C. May * 

Domestic crude perlite production in Expanded perlite sold or used in 1967 | 
1967 was 16 percent higher than in 1966. declined 10 percent in quantity and 9 
The total amount sold or used increased percent in value from 1966 because of 

2 percent in quantity and value compared . decreased activity in the construction 
with the perlite sold or used in 1966. industry. 

| DOMESTIC PRODUCTION 

Sixteen companies with 18 operations four companies and four plants from 
produced crude perlite in 1967 compared 1966. Total output was 9 percent lower 
with 19 companies and 20 operations in than in 1966. Perlite expanders maintained 
1966. The mines owned by Western facilities in 32. States. Major producing : 
Gravel Co., Esmeralda County, Nev., and States were Illinois with six plants, Missis- 

A. M. Matlock, Lake County, Oreg., were sippi_ with one plant, Texas with two 
closed in 1967. The: quantity of perlite plants, Kentucky with two plants, and | 
sold to expanders was 3,000 tons less Colorado with three plants. These five 
than in 1966, and the quantity used in States produced 62 percent of the total 
producers’ plants was 12,000 tons above perlite production. 
1966. New Mexico continued to be the General Refractories Co. (Grefco) com- 
leading producing State with an output pleted construction of a perlite filter aid 
of 567,000 short tons. Other producing plant in Antonito, Colo., that will in- 
States in descending order of output were crease capacity 40 percent.” 

Arizona, Nevada, California, Idaho, Colo- 

rado, Texas, Utah, and Oregon. Ste Sommodity specialist, Division of Mineral 
‘. udies. 

Expanded perlite was produced by 78 2 Chemical Week. Perlite Filter Aid Plant 
| companies at 91 plants, a decrease of To open. V 100, No. 18, May 6, 1967, p. 37. 

Table 1.—Crude and expanded perlite produced and sold or used by producers in the 
| United States 

| ‘Thousand tons and thousand dollars) 
i tr 

Crude perlite Expanded perlite 

. Used at own Total 
Year Quan- Sold plant to make quan- Quan- Sold 

tity expanded material tity tity 
nined ————_——_——__—_—_—___—_—_—_—__ sold proe,  ————_——— 

Quan- Value Quan- Value and duced Quan- Value 
tity tity used tity 
a 

1968___._.....--.------- 404 203 $1,631 122 $1,096 325 272 270 $14,497 

1964_____..._.--------- 427 211 1,845 139 1,228 350 320 319 14,533 

1965_____--..---------- 502 231 1,731 161 1,621 392 343 344 15,391 

1966____......-.----.-- 548 193 1,799 211 2,108 404 394 394 16 ,403 

1967______.......-.--.- 638 190 1,802 223 2,171 413 358 356 15,115 

833
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Table 2.—Expanded perlite produced and sold by producers in the United States 

| 1966 1967 

Quantity Sold or used Quantity Sold or used 
State produced ———-_-—________-_——_ produced —-_—-—_—___-_____-__- 

(short Quantity Value Average (short Quantity Value Average 
tons) (short (thou- value tons) (short (thou- value 

tons) sands) per ton tons) sands) per ton 

California_............-. 26,950 26,680 $1,434 $53.75 17,630 18,020 $1,223 $67.87 
Florida.__.____-_.._.__... 8,180 8,160 602 13.77 8,720 7,900 539 68.23 
Tlinois___.._______.___-- Q) (1) () (). Q) - (Q) 2,660 () 
Kansas___._.._-.__-_.___- 750 750: 50 66.67 880 880 (67 76.14 
Maryland__-------------  (@ (2) (1) (3) 7,890 6,700 (3) (1) 
New Jersey___..____.__-- () Q) () (*) 5,590 6 ,320 381 60.2% 
New York______-_--.---- (4) (*) Q@) @) 6,180 6,200 375 60.48 
Ohio______.____._.._.-.. 26,080 26,070 1,420 54.47 9,290 9,290 728 78.36 
Oregon____--------------°—s- () (2) (2) ~( A70 470 (?) (2) 
Pennsylvania__._._.__.... 11,640 11,860 781 65.85 18,100 13,070 959 73.37 
Tennessee_.______.__..-. 5,900 5,900 - () (4) () (4) Q) () 
Texas_____....-._..____._. 41,610 41,610 1,960 47.10 39,690 39,600 2,329 58.81 
Other Eastern States ?____ 213,640 213,770 7,960 36.24: 194,040 193,950 3,976 433.07 
Other Western States 5... 59,550 59,540 2,196 36.88 54,080 538,550 1,878 6384.76 

Total_.._..------- 394,300 394,340 16,403 ‘41.60 357,560 7355,940 15,115 42.46 

1 Included with “‘Other Eastern States.” 
2 Included with ‘‘Other Western States.”’ . 
3 Includes Georgia, Illinois (1966; 1967 quantity), Indiana, Kentucky, Maryland (1966; 1967 value), 

Massachusetts, Michigan, Mississippi, New Hampshire, New Jersey (1966), New York (1966), North Carolina, 
Tennessee (1966 value; 1967), Virginia, and Wisconsin. 

4 Based on quantity of 200,650 tons (193,950 tons ‘‘Other Eastern States” plus 6,700 tons from Maryland). 
5 Includes Arizona, Colorado, Idaho, Iowa, Louisiana, Minnesota, Missouri, Nebraska, Nevada, Oregon 

(1966; 1967 value) Utah, and Washington. 
6 Based on quantity of 54,020 tons (53,550 tons “‘“Other Western States’ plus 470 tons from Oregon). 
7 Data do not add to total shown due to independent rounding. © 5 

CONSUMPTION AND USES 

The consumption and use of expanded Table 3.—Consumption and end-uses of 

perlite as reported by the producers are expanded perlite 
shown in table 3. | (Percent) 

| ‘Use ---- 1966 1967 

Building plaster aggregate.._...._._. 386 31 
Filter aid.._....---__-- ee eee eee (17 18 
Concrete aggregate__.._.....-_.-.--__. ll 8 
Loose fill ingsulation.._.__..----._-_. 5 5 
Soil conditioning.___......-...._.._.._. 2 3 
Filler... 2222-2 2 eee eeelle-. Oo 2 
Other____..-.--.-_2-____-e -__-_____ 28 33 

PRICES 

The average value of crushed, cleaned, $9.98 per ton in 1966. A weighted aver- 

and sized perlite sold to expanders in age of both categories was $9.62 in 1967 
1967 was $9.48 per short ton compared versus $9.67 in 1966. 
with $9.32 per short ton in 1966. The The average value of all expanded 
average value of crude perlite used by perlite sold was $42.46 per ton in 1967 
producers in their own expanding plants compared with $41.60 per ton in 1966. 
was $9.74 per ton in 1967 compared with
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WORLD REVIEW 

Canada.—Crude perlite was imported from the United States and expanded at 

the following plants: 

Domtar Construction Materials Ltd............... Calgary, Alberta. 

Western Insulation Products Ltd.................. Edmonton, Alberta. 

Vantec Industries Ltd.............-2-+--+++++-+++ Richmond, British Columbia. 

Western Gypsum Products Ltd................... Vancouver, British Columbia. 

P. & V. Products.........-eeecceeeeeeeeceeseees. St. Boniface, Manitoba. 

Canadian Gypsum Co., Ltd...........-.----2++-5- Hagersville, Ontario. 

Domtar Construction Materials Ltd............... Caledonia, Ontario. 

Laurentide Perlite Inc...................+++-++-+. Charlesbourg West, Quebec. 

Perlite Industries Reg’d............--+++-+++-++++ Ville St. Pierre, Quebec. 

| In 1966, plaster consumed 71 percent markets in Japan, Taiwan, the Phihp- 

of the expanded perlite produced; 13 per- _ pines, Hong Kong, Korea, and Malaysia.” 

cent was used as aggregate In refractory Mexico.—Production of crude perlite 
products; 7 percent in insulating con-_ ; 

: . in 1966 was 11,128 short tons, a 20-per- 
crete, and 9 percent as loose insulation . as 

. . as cent increase over the 1965 production 
and in horticultural applications. Ex-  ¢¢ 9 903 short tons 

panded perlite was sold at 30 to 40 cents ° ° 

per cubic foot, f.o.b. plant.* Morocco.—In 1966, Morocco exported 

| 269 short tons of crude perlite. 

France.—Johns-Manville Corp. com- United Kingdom.—Perlite production 
pleted a new facility at Wissenbourg, for +n Northern Ireland in 1967 was 130 

the manufacture of perlite roof insulation hort tons, compared with 289 tons in 

board. 1966, a decrease of 55 percent.® 

_ 3 Wilson, H. S. Lightweight Aggregates, 
Japan. General Refractories Co. 1965. Mineral Processing Division, Mines 

(Grefco) started construction of a filter Branch, Dept. of Energy (Ottawa), June 

aid plant near Tokyo, which is expected 1987; 4 pp. . | 

to be completed by yearend. The opera- _ p. (Jonns Manville Corp. Annual Report 1967, 

i icali i 5 Pit d Quarry. General Refractories. 

fon, kno wn as Dicalite Orient Co., Ltd., Begins Construction On New Plant. vw. 59, 

is a joint venture between Grefco and No. 11, May 1967, p. 28. 

itsul ini i €U.8. Gonsulate, Belfast, North Ireland. 
Mitsui Mining & Smelting Co., Ltd. of Department of a (ote, St a i NT Ape ot. 

Japan. Output of the plant will serve 1968, p. 2, enc. 1.





By James G. Kirby’ and Betty M. Moore’ 

The general outlook for the petroleum of the United States and Canada and 
| industry was not too optimistic during the | Western Europe with crude oil and refined 

first half of 1967. Demand was lagging and products to replace supplies normally 
crude oil and refined product stocks were received from the Arab nations. Crude 
building up. The outbreak of the Arab- oil production in the United States was 
Israeli conflict and the blocking of the Suez stepped up and reached a peak level of 
Canal early in June caused a sudden ——————— 

change in the situation. Immediate steps g 1 industry economist, Division of Mineral 
. tudies. 

were taken to furnish the east coast area 2 Statistical assistant, Division of Statistics. 

Table 1.—Salient statistics of crude petroleum, refined products, and natural gas liquids 
in the United States | 

1963 1964 1965 1966 1967 P 

Crude petroleum: . 
Domestic production : . 

thousand barrels !__ 2,752,723 2,786,822 2,848 ,514 3,027 , 763 3,215,742 
World production-_.__..do_... 9,538,948 10,311,060 11,057,489 12,015,830 12,889,705 
United States proportion 

percent. _ 29 27 26 25 25 
Imports ?__.thousand barrels !__ 412 ,660 438,648 . 452,040 447,120 411,649 
Exports 3__.._........<.do____ 1,698 1,363 1,097 > 1,477 26, 502 
Stocks, end of year_.__..do___. 237 , 361 230 , 057 220,289 238 ,391 248 ,970 
Runs to stills._._.__....do_... 3,170,652 3,228,329 3,800,842 38,447,198 3,582,594 
Value of domestic product at 

wells: 
Total___...._.-thousands__ $7,965,742 $8,017,078 $8,158,298 $8,726,423 $9,375,727 
Average per barrel_________ $2.89 $2.88 $2.86 ' $2.88 $2.92 

. Total producing oil wells De- 
cember 31_._____..--_-.---- 588 ,657 588 ,225 589 , 203 583 , 302 573,159 

- Total oil wells completed during SO 
year (successful wells).-..___- 20,288 20 , 620 18,761 ‘16,780 15,329 

Refined products: 
Imports 4 

thousand barrels !__ 362,053 388 ,093 448 , 732 492 , 042 514,157 
Exports 3_.____.___.do___. 74,216 72,516 67,191 r 70,923 85,414 
Stocks, end of year._do__-_- 564,451 573 , 499 580,188 595,651 623 , 702 
Compieted refineries, end of 

year. -.- 2 ee 304 300 286 281 291 
Daily crude-oil capacity 

thousand barrels !__ 10,385 10,775 10, 493 10,760 11,533 
; Natural gas liquids: 

Production__._...__......do___- 400 , 886 422,471 441 ,556 468 ,635 514, 456 
Stocks, end of year.__.__do___. 33 , 747 35,679 35 , 867 40 ,423 65, 742 

All oils: 
Total demand 

thousand barrels 1__ 3,927,139 4,032,382 4,193,746 4,397,469 4,592,142 
Exports_____._.________do___- 75,914 73,879 68 ,288 t 72,400 111,916 
Domestic demand._._...do.... 3,851,225 3,958, 503 4,125,458 °'4,325,069 4,480,226 

P Preliminary (except for crude production and value). r Revised. 
142 gallons per barrel. 
2 Bureau of Mines data for crude oil and unfinished oils. 
3U.S. Department of Commerce data. 
4U.S. Department of Commerce data, except for unfinished oils. 

| 837
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9,435,000 barrels per day in August. Ex- cent. Total demand for distillate fuel oil 
ports during the third quarter averaged was 821 million barrels. 
510,000 barrels daily compared with nor- Residual Fuel Oil.—The 4.1-percent 
mal exports for that period of about 200,000 increase in domestic demand for residual 
barrels daily, and imports declined almost was limited primarily to the ea:t coast 
393,000 barrels daily. Supplies from South market. Domestic demand in the United 
America and the Far East were diverted States was 65.2 million barrels and the 
to Europe and Japan to relieve shortages east coast district accounted for 70 per- 
in thesé areas. The Arab nations resumed cent of this total. Residual fuel used for 
crude oil production but boycotted ship- the generation of electric power increased 
ments to nations friendly to the Israeli from 138.0 million barrels in 1966 to 158.4 
Government. No attempt was made to re- million in 1967. Exports of residual fuel 
open the Suez Canal, and the longer haul oi] were 22 million barrels in 1967 com- 
around Africa kept tankers in tight supply pared with 12.9 million barrels in 1966. 

: and shipping rates high for the balance Most of _the additional exports were to 
of the year. The shortage of tankers de- Japan and Canada. 
layed the shipments of heating oils from Kerosine.—After a 2-year increase, de- 
the gulf to the east coast to build up mand for kerosine for uses other than jet 
inventories for the peak winter demands. fuel reverted to its usual downward trend. 
However, despite exceptional cold weather Jota] demand for the year was 100.2 mil- 
no serious shortages occurred. - lion barrels, 1.1 million barrels below the 

| 1966 level. 
DEMAND BY PRODUCTS | Jet Fuels——The domestic demand for 

As most of the indicated consumption of . jet fuels in 1967 was 300.8 million barrels, 
| crude oil in the United States is converted a gain of 56.4 million barrels or 23.1 per- 

into refined products before sale to ulti- cent for the year. The demand for 
mate consumers, the analysis of demand naphtha-type jet fuel was 111.5 million 

, trends involves consideration of each major barrels and for the kerosine type, 189.2 
product. The fuel oils (residual, distillate, million barrels. The naphtha-type jet fuel 
and kerosine) compete directly with nat- is generally used by the military while 
ural gas or coal in heating, cooking, and commercial jet aircraft used the kerosine- 
industrial uses. Gasoline and diesel fuel type jet fuel. 
are the major fuels used in the transporta- Other products.—The total demand for 
tion field, followed by jet fuel (a blend of all other products including crude oil ex- 
low-grade gasoline, kerosine, and distillate) ports and losses and refinery overage in 
used in military jetplanes, and straight 1967 was 846.1 million compared with 

_ kerosine which is used as fuel by com- 811.3 million barrels in 1966. Liquefied 
mercial jetplanes. The other products serve gases are the largest segment in this group 
a wide variety of uses and are in competi- and include liquefied gases for fuel. and 
tion with other refined products both for for chemical use. Demand for this product 
fuel and nonfuel use. in 1967 was 353.7 million barrels, an 

Gasoline.—The total demand for motor increase for the year of 6.5 percent. A de- 
gasoline was 1,810 million barrels in 1967; lay in the release of Federal funds for the 
this gain of 3.1 percent was below the interstate highway construction program 
normal growth rate of 4.0 percent as a caused a slowdown in several road building 
result of low demand in the second and projects. As a result, asphalt demand for 
third quarters. The continuing shift from the year declined 2.2 percent to 131.6 
propeller driven [gasoline-fueled] aircraft million barrels. The demand for petroleum 
to jet aircraft made further inroads on the coke increased in both the domestic and 
domestic demand for aviation gasoline. export markets and totaled 91.4 million 
The decrease for 1967 was 14.5 percent. barrels for the year. The demand for 
In the export market, aviation gasoline petrochemical feedstocks from products 
sales have been steady. other than liquefied gases was 86.9 million 

Distillate Fuel Oil—Although the barrels, 13.6 percent higher than in 1966. 
weather in 1967 was colder than the pre- Refineries utilized 140,034,000 million bar- 
vious year, a slowdown in the growth of _ rels of still gas for fuel in 1967 and had 
industrial activity limited the increase in a refinery overage of 106,592,000 million 
demand -for distillate fuel oil to 2.4 per- barrels. The demands for other products in
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this group (special naphtha, lubricants, Demand by States of Origin.—Distribu- 
wax, and miscellaneous finished products) tion of domestic crude oil by refining 

were all below the 1966 level. States and districts can be analyzed from 

Total demand? for all oils in 1967 aver- receipts of crude oil at refineries. When 
aged 12,581,000 barrels daily, a gain of long-distance shipments are involved, 

. il pr tion for = — > 
4.4 percent, and crude oil P oduction 3 Certain terms as used in this chapter are 

the year increased 6.2 percent to 8,810,000 more or less unique to the petroleum industry. 
barrels daily. Principal terms and their meaning are: 

Total demand.—A derived figure representing 
total new supply plus | decreass or minus in- 
creases in repor stocks. Because there are 

CONSUMPTION substantial secondary and consumers’ stocks that 
1: are not reported to the Bureau of Mines, this 

The total demand for crude oil in the figure varies considerably from consumption. 
United States in 1967 averaged 9.9 million Domestic demand.—Total demand in all states 
b Ils daily. D : d il lied of the United States less exports. 
arrels dal y. Domestic cru © oll Supp 1€ Shipments to U.S. Territories and Posses- . 

8.8 million barrels and foreign crude oil,  sions.—Shipments from the United States to : 
11 Thi b Ils. The d d f do- territories and possessions are included in ex- 

-l miullion barrels. e demana tor do ports. Any foreign receipts into these territories 
mestic crude oil increased at the rate of and possessions are not included in the total 

. . imports shown. 
543,000 barrels daily while the demand Shipments from territories and possessions to 
for foreign crude oil declined 105,000 bar- foreign countries are excluded from exports. 

. Shipments to the United States are included in 
rels daily. imports. . 

Runs to Stills—-Crude runs to stills New supply of all oils—The sum of crude 
. ‘ion b Is daily in 1967 oil, natural gas liquids, and benzol (coke-oven) 

averaged 9.8 million arreis ally in ‘ used for motor fuel, production plus imports 

y compared with 9.4 million barrels daily of crude oil and other petroleum products. 
. . d 8.7 Transfers.—Crude oil conveyed to fuel-oil 
in 1966. Domestic crude runs were 06. stocks without processing, or reclassification of 

million barrels daily and foreign crude products from one product category to another. 
‘ ede . All oils —Crude petroleum, natural gas liquids 

runs, 1.1 million barrels daily. and their derivatives. 
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\ Figure 1.—Supply and demand of all oils in the United States.
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various crude oils may be mixed in transit end of the month, refinery production, and 
or storage and identification by origin may _ deliveries. Data on both product stocks at 
be only approximate. refineries and pipeline and bulk terminal 

stocks are collected. | 
SCOPE OF REPORT Annual canvasses provide supplemental 

The data presented in this chapter are information on the value of crude petro- 

limited to the United States to permit a leum at wells, the number of producing breakdown and balancing of supply and wells, sales of fuel oils, asphalt and road 
demand of operations by States and dis- ls by uses, and refinery capacity. 
tricts. The composition of the districts The Import data on crude oil and un- 
used by the Bureau of Mines is explained finished oils is that reported by the re- in the next section. fineries whereas other product imports 

The increasing volume of natural gas and all export data are taken from rec- 

liquids recovered from natural gas has ords of the U.S. Department of Com- 
made it desirable to present data on these ™€Tce. . . 
liquids with crude oil data, as these The table showing world crude oil pro- 

| liquids are blended with refinery products duction by countries is based on monthly 
and are similar to materials recovered from ‘eports that also include data. on crude 
refinery gases. These natural gas liquids ™0vements and refinery operations. _ | 
are recovered at natural-gas processing DISTRICTS 
plants, away from the oil refineries. 

Most of the data were compiled from Production of crude petroleum and ~ 
detailed reports, submitted on a voluntary natural gas liquids and the number of _ 
basis by the various companies and include _ wells drilled is reported by State, with 
production, stocks, and refinery operations. data for Louisiana, New Mexico, and vs 
These data are also published monthly. —- Texas also reported by districts. | 

The Bureau of Mines uses crude oil pro- New Mexico has two widely separated 
duction data compiled by State agencies producing areas. The Southeastern district 
for those States which compile the infor- comprises mainly Lea, Eddy, Chaves, and 

| mation. Where such data are not available, Roosevelt Counties. The Northwestern 
monthly questionnaires are sent to all district comprises mainly San Juan, Rico 
pipeline companies operating within the Arriba, Sandoval, and McKinley Counties. _ 
State. The crude production figure in- The Bureau of Mines producing dis- 
cludes field condensate. tricts in Texas correspond, with one ex- 

Individual refineries reported monthly ception, to grouping of the Texas Rail- 7 
receipts, input, stocks at the beginning and road Commission districts. 

. 4 

Bureau of Mines | 
districts Railroad Commission districts 

Gulf Coast ................... Nos. 2 and 3 
West Texas ...................Nos. 7C, 8 and 8a 
East Proper ................... Part of No. 6 (East Texas field in Cherokee, 

Smith, Upshur, Rush, and Gregg 
Panhandle ...............2.....No. 10 
Rest of State: 

North ..............2.-+---- Nos. 7B and 9 
Central ...............2---- No. 1 
South ..............06+--2--- NO. 4 

Other East Texas ..............Nos. 5 and 6 (exclusive of East Proper) 4 

j 

J
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Separate production data are shown for PAD 

Louisiana gulf coast, including the off- district Refining districts 

shore area. gomery, Harris, Galveston, 
Refinery operations are grouped into Waller, Fort Bend, Brazoria, 

another set of districts called refining Wharton, Matagorda, Jackson, 

districts. These districts correspond with Victoria, Calhoun, Refugio, 
the groupings of the Petroleum Admin- Aransas, San Patricio, Nueces, 

istration for Defense (PAD districts). Oenere Kenedy, Willacy, and 
ameron. 

PAD 3—Loutsiana Gulf Coast—The follow- 

district Refining districts ing parishes of Louisiana: Ver- 
non, Rapides, Avoyelles, Pointe 

1—East Coast—District of Columbia Coupee, West Feliciana, Fast 

and Maine, New Hampshire, Feliciana, Tangipahoa, St. 
tae Massachusetis ee Helena, Washington, and _ all 
sland, Connecticut, ew jer- ish h th f: the fol- parishes south thereof; the 

sey, Delaware, Maryland, Vir- lowing counties of Mississippi: 
ginia, North Carolina, South Pearl River, Stone, George, 
Carolina, Georgia, and Florida, Hancock, Harrison, and Jack- 

and ve porewing counties of son; and Mobile and Baldwin 
ew York: Gayuga, Jompkins, Counties, Ala. 

< Chemung, ang all ee “he 3—North Louisiana-Arkansas—Arkansas 
ang nor ereor, an e and those parts of Louisiana, 

“ fonowing “lend. S or Penney Mississippi, and Alabama not 
vania: Bradford, Sullivan, Col- ‘included in the Louisi Gulf 
umbia, Montour, Northumber- Cones district. © moustanas 
land, _Dauphin, York, and all 3. New Mexico—New Mexico. 

counties east thereof. of 4—Rocky Mountain—Montana, Idaho, 
1—Appalachian No. 1—West Virginia Wyoming, Utah, and Colorado. 

and Mose pars of Fenny wan 5—West Coast—Washington, Oregon, 
th, F ew G ork not included in California, Nevada, Alaska, 
the Hast oast district. Arizona, and Hawaii. 

2—Appalachian No. 2—The following 
1 counties of Ohio: Erie, Huron, WELLS 

Crawford, Marion, Delaware, . woes _. 
Franklin, Pickaway, Ross, Pike, The downward trend in drilling activity 

‘ Scioto, and all counties east continued through 1967. Total wells 
| thereof. drilled, exclusive of service wells, was 

2—Indiana-Illinois-Kentucky — Indiana, $2,234 which was 4,150 less than 1966. 
Illinois, Kentucky, Tennessee, Eight States reported increased drilling 

Michigan, and that part of activity for the year but only three had 

Ohio not included in the Ap- any sizable increase. They were Kansas, 
palachian district. an increase of 571; California, 226; and 

2—-Oklahoma-Kansas-Missourti — Okla- New York, 145. Among the States where 
homa, Kansas, Missouri, Nebras- _ drilling activity showed the largest decline 

x ka, and Towa. were Texas, 1,612; Oklahoma, 881; 
2—Minnesota-Wisconsin-North Dakota- | ouisiana 799: Kentucky, 571; and West 

South Dakota—M ta, Wi , ‘ innesota, Wis" = Virginia, 320. 
& consin, North Dakota, and Th f drilled i 

South Dakota. e average footage drilled per we 

declined from 4,383 feet in 1966 to 4,298 
3—Texas Inland—Texas, except Texas feet in 1967 

Gulf Coast district. ° . . . 
3—Texas Gulf Coast—The following The number of producing oil wells in 

counties of Texas: Newton, the United States as of December 31, 

Orange, Jefferson, Jasper, 1967, was 573,159 compared with the 
Tyler, Hardin, Liberty, Cham- 583,302 reported in operation at the end 
bers, Polk, San Jacinto, Mont- of 1966. 

bh.
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RESERVES 

The American Petroleum Institute Com- major addition to reserves for the year 

mittee on Petroleum Reserves estimated was reported for the West Texas district 

proved reserves of crude oil in the United where reserves increased 569.9 million bar- 

States as of December 31, 1967, to be  rels due primarily to revisions of previous 

31,376.67 million barrels, a decrease of estimates. | 

| 75.5 million barrels for the year. States The estimate of crude-oil reserves in- 

reporting the largest declines for the year cludes only oil recoverable under existing 

were California, 238.6 million barrels; economic and operating conditions. Re- 

Kansas, 101.3 million barrels; and New _ serves of natural gas liquids are given in 

Mexico, 98.8 million barrels. The only the natural gas liquids chapter. | 

PRODUCTIVE CAPACITY | 

According to the American Petroleum assumption that such production could be 

Institute the maximum crude oil produc- achieved in 90 days with existing wells, 

tion that could be attained in the United well equipment, and present surface facil- 

States, as of January 1, 1968, was 12.3 ities plus work changes that could be 

million barrels daily. This is based on the accomplished within the time period. 

CRUDE PETROLEUM | 

‘ SUPPLY AND DEMAND setting the allocations for crude and un- 
finished oils in the States an estimate of 

The new supply of crude petroleum was . : 
. . ; . probable overland receipts from Canada 

derived primarily from domestic produc- . 
. . as and Mexico and subtracted from the al- 

tion augmented by imports. Crude oil im- ; . 1 
locations. Vessel and aircraft fuels imported 

ports represented only 11.3 percent of new _ . . “. 
. in bond for use as fuel outside the United 

suPP ly in 1967 compared with 12.9 per- States are also exempted from provisions 
cent in 1966. The decrease in the import or , : . 

of the program. All refineries and petro- 
share of new supply resulted from the hemi } | 

. . : . chemical plants of record are granted an 
disruption created by the Middle East . . 4 

. . allocation based on their refinery or plant 
. conflict in June and the resulting tanker . . : -. 
c . throughput with certain special provisions 

shortage that existed through the balance . 
. . under the last quota issued under the 

of the year. When the import allocations . . , 
. . voluntary input program in the latter part 

< for 1967 expired on December 31, 1m- | ! 
. : of 1958 and the early quarter of 1959. 

porters were left with unused licenses for 

crude oil and unfinished oil totaling 53.7 PRODUCTION | 

million barrels. Provisions were made by } 

the Secretary of the Interior to permit the The United States produced 3,215,742,- 

use of these licenses in 1968 and 1969. 000 barrels of crude oil in 1967, a gain of | 

Under the mandatory import control pro- 6.2 percent for the year. Production dur- 

gram, which became effective in March ing the first quarter exceeded demand 

1959, imports of crude oil, unfinished oils, requirements and stocks built up rapidly. 

and refined products other than residual States with proration controls lowered pro- 

N fuel oil are limited to 12.2 percent of the duction allowables for the second quarter, 

estimated total domestic production of but stocks continued to climb. The Middie 

- crude oil and natural gas liquids in all East conflict early in June changed the 

- States east of the Rocky Mountains. In- entire crude oil supply situation. East 

States west of the Rocky Mountains, in- coast refineries lost their crude oil sup- 

cluding Alaska and Hawaii, the import plies from the Middle East countries and 

quota is based on the difference between production in the Gulf Coast States was 

the estimated available domestic supply stepped up to record high levels to meet 

and the estimated total demand. Over- the east coast demand. Crude oil was also 

land receipts (imports from Canada _ exported to western Europe and Canada to 

and Mexico) are exempted from pro- ease the supply problems in these areas. 

visions of the program; however, before While production was resumed in the 

A
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Arab nations the Egyptians did not re- tion increased 170,000 barrels daily. On 

open the Suez Canal. The additional time the west coast, Alaska more than doubled 
and mileage required to bring cargoes production with a daily output of 80,000 

| | aroun hinica caused a ehorage of tankers barrels daily and California production 

and Pier shpping cots, Crude ol merase 40,000 bares dally to 986,000, 
year; therefore production continued at a barrels. Additional data on crude oil Pro- 
high’ level. Crude oil production for duction, by States, can be found in the 
Louisiana averaged 247,000 barrels per State chapters of Volume IIT of the 1967 7 
day more than in 1966 and Texas produc- Minerals Yearbook. a 
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Oo Figure 3.—Production of crude petroleum in the United States, 
oe | by principal producing States.
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- Oo TRANSPORTATION AND DISTRIBUTION | | , 

. a CRUDE OIL | and foreign crude petroleum at’ refineries 
t : . . 

A transportation system consisting of ™ the United States shows receipts from 
pipelines, tankers, barges, tank cars, and local production (intrastate), receipts 

‘ tank trucks moves the crude petroleum to from other States— (interstate) and Te 
refineries for processing. Refineries received ©@!P'S of imported crude. These data by 
75.8 percent of their crude oil supply by method of transportation indicate the final 

pipeline, 22.9 percent by water and the ¢CeiPts of water, pipelines and tank car 

remaining 1.3 percent by tank car and and truck. Receipts of domestic crude by 
tank trucks in 1967. : water usually are moved by pipeline from 

‘The largest domestic market for petro- the point of production to the point of 
leum is the group of eastern seaboard wean, shipment. f de ofl 
States (PAD district 1), while the second The tota 067 on 35901 ill aoe 
largest market is in the midwest area fineries in 1967 were 3,592. _maition Dar- 

x (PAD district 2). Most of the domestic rels, an increase of 141.1 million barrels 
supply of crude oil, as well as refined for the year. Receipts from domestic 

. products, are obtained from PAD district Sources increased 175.9 million barrels in 
~ 3 Shipments of crude oil and refined 1967 and overland receipts of foreign. 

products to other PAD districts from dis- crude oil were 20.6 million barrels higher, 
trict 3 in 1967 amounted to 4.9 million but foreign receipts from overseas sources 

barrels a day, with district 1 receiving 3.1 W&I° down 55.4 muon barrels. 4 3582.6 
million barrels or 63 percent of the total. During 1967 refineries processed 5,00¢. 
District 2 received an average of 1.6 mil- million barrels of crude oil, reported a net 

lion barrels a day, or 33 percent of the of 100,000 barrels used for refinery fuel 

total shipped from district 3. and losses, and added 9.4 million barrels 

Data collected on receipts of domestic to inventories. 
4
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: Because PAD district 1 is a deficit area gas transportation, at the beginning of 
and obtains most of its supply of oil from 1967. Growth also has been impressive in 

PAD district 3, the major waterborne product pipelines. From about 9,000 miles | 
| shipments are from the gulf coast to the in service before World War II, the mile- 

| east coast. In addition, there is some age of product pipelines had increased more | 
waterborne traffic between States in the than sevenfold by the beginning of 1967. 
gulf coast districts; also, interstate and Significant, moreover, has been the growth 
intrastate shipments by water on the west in pipeline capacity, particularly in more 
coast from Alaska to refinery complexes in recent years. Pipeline fill for petroleum 
the States of Washington and California. product lines aggregated 23.5 million bar- 

| In addition, there is a sizable volume of  rels at the beginning of 1962, and there 
petroleum transported on the Ohio and were 53,200 miles of line in operation. 

_ Mississippi Rivers and rivers flowing into Three years later, the mileage had in- 
the Mississippi. ‘creased to 61,443 miles, or 15.5 percent, 

Most of the foreign crude oil imports to but the pipeline fill had expanded from 
the east coast district 1 are received by 23.5 million barrels to 35.8 million, or 
water but the movement of Canadian crude 52.0 percent. 

| oil by pipelines into refineries near Buffalo, 
New York, is becoming significant. Until REFINED PRODUCTS 

- 1960 the source of crude oil for the Buf- 
. -  falo refineries was about 40 percent from Almost 5.0 million barrels of petroleum 

_ district 2, 40 percent from district 3, and per day was needed to meet the demand 
- the remainder from district 4. Canadian requirements in PAD district 1 during - 

crude oil entered the market in 1961 and 1967 and more than 60 percent of this 
has since virtually replaced the crude from was supplied from PAD district 3, pri- > 
districts 3 and 4. District 3 is the major marily by means of water transport— - 
outside source of crude oil for district 2, tankers and ocean and river barges. Water- 

: | with the balance coming from district 4 borne shipment of petroleum products 
| and from Canada. Only 6.4 million barrels from district 3 to district 1 reached a peak 

| of 36.4 million barrels of crude oil run _ of 1,636,000 barrels per day in 1963 while 
through Montana refineries are imported pipeline shipments that year were 311,000 
from Canada. West Coast refineries re- barrels per day. The construction of the 

| ceived 51.6 percent of their foreign crude Colonial pipeline from Houston, Texas, to 
oil by tanker, and the balance was moved the vicinity of New York Harbor and the 
overland from Canada by pipeline for use subsequent extension of the Plantation 5 
of refineries relatively close to the Cana- pipeline to the vicinity of Washington, 
dian border. Refinery receipts of foreign D. C., has changed the transportation 

, crude oil in the United States totaled 411.8 pattern significantly over the 4 years % 
million barrels, which represented 11.5 through 1967. Pipelines are now moving 
percent of the total refinery receipts in nearly 1.2 million barrels per day from 
1967. district 3 to district 1, as compared with 

PIPELINES 311,000 barrels daily in 1963, and ship- 
. ments of gasoline by pipelines have more 

Pipelines are a vital factor in the pro- than tripled; from a daily average of 202,- 
duction of crude oil and the marketing of 000 barrels per day to 667,000 barrels. 
the refined petroleum products. At the same time, the daily average re- 

Gathering and trunk lines move the  ceipts of gasoline by tanker and barge 

crude oil from the fields directly to re- dropped from 700,000 to 485,000 barrels a 
fineries or to tankers and barges for ship- as a result of competition from the pipe- 
ment to refineries by water. Product pipe- __ lines. 5 
lines transport the lighter finished products, Although the immediate reaction would ‘ 
such as gasoline, jet fuels, kerosine and be that tanker rates would soften by reason 
diesel fuels, and the lighter distillate of intensifying competition from pipelines, 
heating oils from refineries or marine ter- the disruption to transportation caused by 

-minals to the marketing area for distribu- blocking the Suez Canal coupled with de- 
tion to the ultimate consumer. mand for smaller tankers by the military 

There were 216,700 miles of pipeline in caused the tanker rates to jump sharply 
all types of service, exclusive of natural in 1967. 

»
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RAIL, LAKE, AND RIVER SHIPMENTS year for which data are available was | 

Rail Transportation.—Interdistrict ship- 1964 and during that year lake shipments 
ments of petroleum by rail represent only averaged 17,000 barrels daily and river 
a small part of the total volume of crude shipments averaged 77,000 barrels per day. 
oil and refined products transported. The lake shipments consisted of refined 

Liquefied petroleum gases, gasoline and products while the river shipments were , , 
lubricants comprise the major part of these Primarily crude oil. In 1967 district 3 Oo 
shipments. shipped 46,000 barrels a day of refined 

Lake and river shipments.—There is products to district 1 and 261,000 barrels 

some movement of crude petroleum and daily of crude oil and refined products to Oe 

petroleum products via lake and river district 2 by river barge on the Mississippi 
from district 2 to district 1. The latest and Ohio Rivers. 

STOCKS 

Total stocks of all oils at the end of Crude oil stocks built up rapidly during 
1967 were 938.4 million barrels. There the first half of 1967 when production 

was an increase of 63.9 million barrels for exceeded the demand for domestic crude 

the year. Crude oil stocks, which aggre- i by almost 98,000 barrels per day. Pro- 
| gated nearly 249 million barrels, were 10.6. duction was increased duri the third 

million barrels higher than the year be- ue ee ee me | 
‘ fore, and refined product stocks at 623.7 quarter to meet the additional export de- 

million had increased 28.1 million barrels, ™and and offset the loss of imports to the | 
almost half of which was in stocks of gas- east coast market which resulted from the . 

. oline. The bulk of the increase in the re- Middle East crisis. Although production 

mainder was scattered primarily among was cut back in the fourth quarter, stocks 
distillates, lubricants, jet fuels, and continued to increase. | 
asphalt. 

| PRICES 
Crude oil.—The year 1967 saw a con- Refined Products.—Prices of the prin- 

tinuation of the upward adjustment in cipal petroleum products have been in an 
C crude oil prices that started in the upward trend since 1964, but only kero- 

Illinois basin and spread to all producing sine established new highs above the post- 
‘ areas east of the Rocky Mountains. The war peaks reached in 1957. Posted prices 

1966 increases in posted prices were mostly for residual fuel oils for ships’ bunkers 
in the 5- to 8-cent range, while the 1967 recovered from the low levels reached 
adjustments were about 5 cents. The after 1964. The price of No. 5 residual 
overall effect on the average value per _ fuel oil, which dropped from $2.85 a bar- 
barrel of crude oil in the United States rel in 1963 to $2.76 a barrel by 1966, had 
was an increase of 2 cents in 1966 and 4 ___ recovered to $2.83 by 1967. No. 6 fuel oil 
cents in 1967. in cargo lots without a sulfur guarantee 

The Bureau of Labor Statistics (BLS) has felt the impact of air pollution regula- 
collects prices on crude oil from six oil- tions. From $2.10 a barrel in 1963, the 

m producing areas equally divided between price of this residual fuel oil dropped to 
sweet and sour crudes. The latter denotes $1.95 a barrel by 1967. In the barge mar- | 
crude wth a high sulfur content. From ket, the decline has been even more 

< these data BLS compiles a wholesale price drastic, from $2.36 a barrel in 1963 to 
index (1957-59=100). This index for $2.16 a barrel by 1967. 
crude oil averaged 98.6 in 1967, which The price of gasoline to the consumer, 
was the highest yearly average since 1957. as reported for 55 representative cities by 
The description “wholesale”, it should be  Pilatt’s Oilgram Price Service, was 1.08 
noted, denotes sales in quantities and not cents higher in 1967. This was due to 
to an index of prices by wholesalers, job- increased charges to the dealers (the tank | 
bers and distributors. wagon price), and because of wider mar-
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gins to dealers, and increased State and per gallon paid by the consumer for 

local gasoline taxes. The Federal gasoline regular grade gasoline in 1967 was 353.16 

tax of 4 cents per gallon has remained cents, and taxes accounted for 10.61 cents : 

unchanged since 1960. The average price or 32 percent of this price. _ 

REFINED PRODUCTS : 

Although the primary market for the of products from foreign countries. The 

many finished products of petroleum is in new supply exceeded demand resulting in 

the fuel and energy field, they also are an increase of 28.1 million barrels to 

widely used as the base stock in the man-_ stecks of refined products. | 

ufacturing of ‘several other products. - 7 , 

' Gasoline is consumed principally in. oe GASOLINE a 

highway transport, aviation, mechanized - The domestic demand for gasoline aver- 

farming, and power boating. Kerosine aged 5,048,000 barrels daily in 1967. 
(other than the straight runs kerosine used Motor gasoline averaged 4,958,000 barrels | 

as fuel in commercial jet aircraft) is used - daily, an. increase of 150,000. barrels daily 

. primarily in space heaters, as range oil, or . or 3.1 percent over 1966. Aviation gaso- 
for farm equipment. Distillate fuel oils, ine continued to lose .out to jet fuel. 

which include the light diesel fuels, are Domestic demand for aviation gasoline 

used for space heating, locomotive fuel, during 1967 averaged 90,000 barrels daily 
< industrial use, vessel. use, and. by the mili- which was a decline of 14.5 percent from 

tary. Residual fuel oil is used primarily in 1966. Imports of gasoline decreased 

/ electric. utilities and for heavy-fuel use. slightly, whereas exports of gasoline 

* Residual fuels usually sell for less than showed a:slight increase over 1966. _ | 

crude oil at the refineries. As it is not The new. supply of motor gasoline in 

normally moved by pipeline, its distribu- 1967 totaled 1,824 million barrels, of 

tion depends on low-cost water transporta- which 1,802 million barrels was produced 

tion and limited tank movement. at petroleum refineries, 7 million barrels 

Liquefied gases, in competition with at natural gasoline plants, and 15 million 
kerosine and light distillate fuel oil for barrels imported from foreign countries. 

domestic use, are used as fuel in internal- Gasoline price wars raged in all PAD 

combustion engines and are becoming in- districts off and on during the year, but 

c creasingly important as the initial raw the. basic price of gasoline remained 

material in the development of many  yelatively constant. The average price of 

petrochemicals. major brand regular gasoline, excluding 

« The total demand for all oils averaged _ taxes, sold in the United States was 22.55 

12.6 million barrels daily in 1967, includ- cents per gallon. This is a 0.98-cent in- 

ing a domestic demand of 12.3 million crease over the average price per gallon 

barrels daily and exports of 307,000 bar- in 1966. Independent house brands and 

rels daily. On a percentage basis, total rebranded gasolines in service stations 

demand increased 4.4 percent; domestic usually are 1 to 2 cents cheaper per gallon 

demand, 3.6 percent; and exports, 54.6 than the major brand regular gasolines. 

percent. Because of price wars, the price range for 

The new supply of refined products 1967 was from a low of 13.9 cents per 

comes from crude oil processed at re- gallon to a high of 25.9 cents per gallon, 

~ fineries, natural gas liquids, and imports excluding Federal and State tax. 

& 
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me -- Stocks of gasoline at the beginning of million barrels compared with 101.4 mil- 
| the year totaled 194.2 million barrels and lion in 1966. | | 

| increased at the rate of 37,090 barrels _ Kerosine used for commercial jet air- 
_ daily, totaling 207.7 million barrels at the craft is now reported under another sec- 

end of the year. This includes stocks held tion of this chapter, along with military 
at refineries and at bulk terminals operated —_ jet fuel. Stock at the beginning and clos- 

by refineries and pipeline companies but ing of the year show an increase of only 
does not include those held by secondary 4,000 barrels. 7 
distributors, by consumers, or in military | | 

| custody. The Bureau of Mines definition | DISTILLATE FUEL OIL | a 

of a bulk terminal. installation is any The total demand for distillate fuel oil 
| storage facility operated by a refinery or averaged 2,249,000 barrels daily in 1967 

pipeline companies which receives its and represented a gain of 2.4 percent for 
| “principal products by tanker, barge, or the year. This gain was in domestic de- 

| pipeline or any storage point which has a mand, as exports were slightly below the 
combined capacity for storing refined 1966 level. The weather in the east coast 

oo products of 50,000 barrels or more re- district was much colder than normal for 
| gardless of transportation means by which the months of March, April, and May and 

products are received. | a heavy withdrawal from stocks occurred 
Gs in this area. The transportation difficulties 

| - | KEROSINE | arising from the Middle East crisis caused 
| 4 yal. a shortage of tankers in the coastal trade, . 

| Kerosine demand, exclusive of that used and this delayed the usual summer stock 
as commercial jet fuel, declined. slightly build up on the east coast. Concerned | 

4 in 1967. Total demand in 1967 was 100.2 with the inability to meet demand re- A 
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Figure 7.—Production, domestic demand, stocks, and exports of gasoline 
| in the United States. x
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quirements during the 1967-68 heating residual for heat and power. At the present 
season, several New England distributors time very little of the residual fuel oil 

requested a study of the situation by the produced in or imported into this country | 

Secretary of the Interior. The supply prob- will meet the specifications which HEW 

lem eased up during the last quarter when _has established as guidelines. New York 

some vessels were returned to the coastal City regulations call for a 2.2 percent max- 

trade and additional pipeline capacity was imum sulfur content for residual fuel oil 

placed in service. The Oil Imports Appeal at the present time, with the limit drop- 

Board granted import allocations to some ping to 2 percent in May 1969 and 1 per- 

distributors who were unable to obtain cent in May 1971. Crude oil in the Ca- 

supplies from domestic sources. The Secre- _ribbean area is mostly high sulfur content 

tary of the Interior also took some addi- and that is the major source of foreign 

tional steps to assure an adequate supply crude oil and residual fuel oil used or 

of distillate fuel oil. Presidential Proclama- processed in the East Coast district, which 

tion 3794 was amended to include No. 4 is the largest market for residual fuel oil. 

distillate fuel oil in the same category as North African crude oils have a low sulfur 

residual fuel, thus eliminating this from content, but this crude oil is also in de- 

the refined products allocations and per- mand in European countries which have 

mitting its importation by license based also established air pollution standards. 

on sales and contractual commitments. East Coast district refiners are faced with 

Since No. 4 is a blend of No. 2 distillate the problem of discontinuing the produc- 

| and residual fuel oil, this created an addi- tion of residual fuel oil by installing facil- 

> tional supply of light domestic distillate ities to further process the oil into light 

for the home heating market. When the end products or by installing costly 

( proclamation was revised in December to facilities to desulfurize the product and 

| grant an allocation for refined product still have a fuel oil that can compete in 

imports from the Virgin Islands, it price with natural gas. In the past 

specified that for the months of December, bituminous coal has also been a com- 

January, and February, the shipments will petitor of residual fuel oil, however, it 

be No. 2 heating oil. Although the 1967- too will have problems meeting the sulfur 

68 heating season was colder than normal, emission regulations. 
no shortage developed. On the west coast, refiners are faced 

: with a similar problem, especially in the 

RESIDUAL FUEL OIL : Los Angeles area. There is an abundance 

t of residual fuel oil refined from the 

The total demand for residual fuel oil heavy crude oils produced in the area, but 

increased at the rate of 96,000 barrels the majority will not meet the low sulfur 

. daily in 1967 or 5.5 percent. Domestic standards. Sumatra crude oil imported 

demand increased 71,000 barrels per day into the area has a very low sulfur con- 

and export demand increased 25,000 bar- tent but it is also in demand in Japan to 

rels daily. The use of residual fuel oil by meet restrictions in that country. As an 

the electric utilities increased 56,000 bar- incentive to produce more low-sulfur 

rels daily in 1967. The sharp increase in residual fuel oil on the west coast, the oil 

exports was a result of the Middle East imports regulations were amended on 

conflict. October 4, 1967, to provide an additional 

The future market for residual fuel oil allocation of crude oil to refiners in Dis- 

7 in the United States hinges on the ability trict 5 who produce a low-sulfur residual 
: to supply a product that will meet sulfur fuel oil. A similar proposal is under con- 

standards. The Department of Health, sideration for refiners in Districts 1-4. 

4 Education, and Welfare (HEW) under 
the Clean Air Act, has issued strict regula- JET FUELS 
tions to cut the sulfur oxide emissions 
from fuels burned in Federal installations. The domestic demand for jet fuels con- 

In addition certain States, counties, and tinued to grow at a rapid pace, exceeding 

cities have passed similar regulations. the 1966 level by 23.1 percent. The de- 

Those most affected by these regulations mand for naphtha-type jet increased from 

are the electric utilities, industrial users, 278,000 barrels daily in 1966 to 306,000 

refiners, and commercial users who use barrels daily in 1967, and the kerosine-type 

i
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jet increased from an average 391,000 ASPHALT AND ROAD OIL | | 
barrels daily to 518,000 barrels daily. | . 
Naphtha-type jet fuels are used principally ; For re rst ane d several years there 
by the military while commercial aviation Sat, @ Gechne in’ the dema. nd for asphalt. uses the kerosine-type jet fuels. While jet Sales of asphalt for paving use were 4 
fuel imported for use in the United States Percent below the 1966 level. This is at- 
is subject to import control regulations, tributed to a delay in the release of Fed- 
that imported for fuel used by aircraft eral highway funds to the States, which destined for ports outside the United slowed down the interstate highway build- 
States is not subject to the regulations. 18 Program. Total dem and for petroleum 
‘The use of duty-free bonded jet fuel has asphalt was 23.9 million short tons com- been expanding rapidly and is now averag- pared with 24.5 million in 1966. A total of 

. . . 478,000 short tons of asphalt was added to ing 85,000 barrels daily compared with : a 58,000 barrels daily in 1966. stocks during 1967. On April 12, 1967, an 
nd amendment was made to the Presidential 

proclamation pertaining to oil import 
| LUBRICANTS controls which will permit the Secretary 

The total demand for lubricating oils of the Interior to. relax import controls 
and greases was 62.8 million barrels in °F. finished asphalt in the event a shortage 
1967, a decline of 4.9 percent for the year. Of that material occurs in District 1. _ The export market showed some improve- Shipments of road oil were 1.0 million | 
ment over 1966, but the domestic demand short tons which was slightly below the 
was down 4.7 million barrels. 1966 level. 

OTHER PRODUCTS LIQUEFIED GASES, ETHANE, AND ETHYLENE i 
Special Naphthas.—This product is used 

Liquefied gases are derived from two primarily for paint thinners, cleaning 
| sources. Those produced at refineries are agents, and solvents. The total demand for 

called liquefied refinery gases to distinguish special naphthas in 1967 was 27.2 million them from liquefied petroleum gases pro- barrels. 
duced from. natural gas. The liquefied Waxes.—The production of petroleum 
petroleum gases (LPG) are all saturated wax in 1967 was 5.7 million barrels which 
(propane, butane, etc.). The liquefied was 93,000 barrels below the 1966 pro- 
refinery gases (LRG) may contain unsatu- duction. There was a decline in both the 
rated compounds or olefins (propylene, domestic and export market. . butylene, etc). The olefins are used as Coke.—The production of petroleum 
feedstocks for chemical plants. The satu- coke increased 3.3 percent in 1967 to 18.2 
rated gases may be used as chemical raw million short tons. This included 8.6 mil- ” material or as fuel. Beginning with 1963, lion short tons of marketable coke and 
separate data have been collected on LRG 9,598,000 short tons that was burned off 
used as fuel and that used as raw mate- the catalytic cracking units and utilized as 
rial for petrochemical feedstocks. Liquefied refinery fuel. Both domestic and export 
gases are also used in producing gasoline demand continued to increase, especially 
and are reported in this chapter as natural for petroleum coke with low sulfur con- 
gas liquids at refineries or as gasoline. tent for use in the manufacture of elec- 
Although ethane and ethylene are not trodes required in the electrolytic produc- 
defined as liquefied gases, the statistics on tion of aluminum. Total demand in 1967 7 these products are in some cases reported was 18.3 million short tons, of which 3.3 : 
with those of LPG and LRG. million tons was exported to foreign 

The total demand for liquefied gases countries. » 
in 1967, exclusive of that blended into Still Gas.—Refineries used 140,034,000 
other products at refineries or terminals, barrels of still gas as fuel in 1967 and an 
was 353.7 million barrels. This includes a additional 9.5 million barrels was used as 
domestic demand of 344.4 million barrels petrochemical feedstocks. 
and exports of 9.3 million barrels. Petrochemical Feedstocks.—The petro- More detailed information on liquefied leum refineries supplied the petrochemical 
gases may be found in the chapter on industry with 86.9 million barrels of feed- 
natural gas liquids. stocks other than liquefied refinery gases 

~~.
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in 1967. This was a 13.6-percent increase declined 6.6 percent and exports were 
over 1966. According to a recent survey down 8.7 percent. 
by the Oil and Gas Journal, the petro- Unfinished Oils.—Unfinished oils include 
chemical industry is expanding rapidly. all oils that will be cracked or further 
This should assure a continuing high distilled at refineries. The rerun (net) of 
growth rate for base feedstocks from petro- unfinished oils represents imports plus or 
leum refineries. minus the change in stocks. 

Miscellaneous Finished Products.—Re- Imports of unfinished oils are included 
fineries and natural gas liquids plants cut with crude oil under the quota established 
back the production of the miscellaneous by the Oil Import Administration. By reg- 
finished products by 10.6 percent in 1967. ulation imports of unfinished oils are 
Principal cutbacks were in the petro-_ restricted to 15 percent of the crude oil 
chemical products and specialty oils. The and unfinished oils quota in Districts 1- 
domestic demand for the miscellaneous oils 4 and 25 percent in District 5. 

FOREIGN TRADE 

Foreign trade statistics reported in this product can now be imported by license, 
section were compiled from two sources. the same as residual fuel oil. Licenses are 

The imports of crude and unfinished oils issued on the basis of actual sales, bills of 
were obtained from the petroleum refining sales, and contractual commitments. The | 

companies. Imports of refined petroleum purpose of this order was to increase the 
products and exports are compiled by availability of low-sulfur fuels to abate air 
Bureau of the Census. pollution. Two other amendments to the 

~ Total imports of crude oil and refined proclamation were made in 1967. One 

products in 1967 were 925.8 million bar- would permit the Secretary of the Interior 
rels, down 13.4 million barrels from 1966. to relax import controls of finished 
The unusual decline resulted from trans- asphalt into District 1 in the event a 

portation difficulties caused by the Middle shortage of that material occurs. The 
East crisis and the shutdown of the Suez other permits imports of 15,000 barrels 

Canal. Importers were unable to bring in daily of refined products from the Virgin 
approximately 56 million barrels of petro- Islands into Districts 1-4, a result of which 
leum for which they held licenses. The is a desirable accrual of economic benefits . 
Secretary of the Interior extended the ex- to the islands. 

* piration date on these unused import While imports declined as a result of 
licenses for 2 years, permitting part of the the Middle East crisis, exports benefited 

‘ unused quota to be used in 1968 and the by a 55-percent increase. Crude petroleum 

balance in the following year. Refined exports increased from 1.5 million bar- 
products imports were 22 millicn barrels rels in 1966 to 26.5 million in 1967, and 
higher for the year, with residual fuel oil refined product exports increased from 
accounting for almost 19° million barrels 70.9 million barrels to 85.4 million barrels. 
of the increase and distillate fuel oil the |The surge in exports began the middle of 
balance. In July the import control pro- June and continued through October when 
gram was amended to permit an additional Eastern Canada, Western Europe, and 
supply of No. 4 distillate fuel oil to be Japan were again able to establish more 
imported into the east coast area. This normal supply patterns. 

NATIVE ASPHALT 

d Bituminous Limestone, Sandstone, and 2,041,271 short tons in 1966. The lime- 
Gilsonite—To avoid disclosure of in- stone was produced in Alabama and 
dividual company data, it is necessary to Texas; the sandstone in Kentucky and 
report a combined production and value Missouri; and the gilsonite in Utah. The 

. for these commodities. Production in 1967 value for the year was $8,136,000 com- 
‘ | was 1,866,666 short tons, compared with pared with $8,438,000 a year ago. 
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Table 2.—Supply and demand of all oils in the United States, by months 

(Thousand barrels) 

i 

1966 iz 

January February March April May June July August Septem- October Novem- Decem- Total = 
ber ber ber te 

ps) 
I Be 

New supply: 
. . DF 

Domestic production: 
Crude petroleum________-_---. 249,459 230,733 257,107 248,155 258,677. 250,391 255,121 255,812 247,682 258,008 252,825 263,843 3,027,763 a 

Natural gas liquids____.....-. 38,908 36,030 39,531 38,756 39,369 37,919 38,855 39,299 87,998 40,406 40,005 41,559 468 ,635 B 

Benzol, ete_________-.------- 1 Lo _LL-_u-e LL ueee- 1 2 - 4 ___ LLL 5 5 5 6 30 if 

TT no nda 009 B8F She ANR 2 AQR ADB es 

I Total production.___.....-_ 288,368 266,764 296,638 286,911 298,047 288,312 298,980 295,111 285,635 298,419 292,885 305,408 3,496,428 2 

mports: ! 
Crude petroleum____...---..- 41,956 34,658 38,765 36,508 37, 330 38,959 39,062 41,458 36,004 36,019 34,413 31,988 447,120 nw 

Refined products._.___.....-. 46,893 44,460 53,058 37,562 37,284 87,366 387,619 39,835 35,176 37,747 39,204 45,888 492 ,042 1 
ae A A 

eo 

Total new supply__-.-....-. 877,217 845,882 388,461 360,981 372,611 364,637 370,661 376,404 356,815 372,185 366,452 $83,284 4,485,590 3 

Increase (+) or decrease (—) in 
D stocks........._.._-.-.-..--. —17,642 ~—24,094 +8,398 +9,926 +29,049 +8,352 +29,068 +13,390 +12,562 +11,594 —11,225 —31,257 +38,121 

emand: 
Total demand__.....__.....-..-. 394,859 369,976 880,068 351,055 348,562 356,285 341,593 363,014 344,253 360,591 377,677 414,541 4,397,469 

xports: 2 
Crude petroleum__.__-..------ 185 ______- 108 290 1 1380 240 186 83 95 88 121 1,477 

Refined products_..__.------- 5,099 5,684 6,108 5,748 5,665 6,082 5,733 5,863 7,083 6,093 5,696 6,069 70,923 

Domestic demand: i 7 a a a 7 7 

Gasoline: 
Motor gasoline___..._.-.-.. 129,104 123,440 142,371 144,236 149,633 161,764 156,221 161,580 146,931 147,680 144,533 147,439 1,754,932 

Aviation gasoline__._..-_--- 3,424 2,462 3,119 3,130 3,843 3,627 3,612 2,959 2,847 3,181 3,494 2,751 38 , 449 

Total__.........-----.-. 182,528 125,902 145,490 147,866 158,476 165,391 159,833 164,539 149,778 150,861 148,027 150,190 1,798,381 

Special naphthas_____..------ 2,732 2,267 2,881 2,422 2,851 2,607 2,353 2,568 2,623 2,447 2,375 2,185 . 30,261 

Kerosine__-_-.-.------------. 14,122 12,079 8,659 6,108 5,851 4,875 4,562 5,873 7,460 7,854 10,660 13,0138 101,116 

Distillate fuel oil......._._-.. 96,112 88,395 76,486 63,330 58,228 48,503 43,434 51,331 50,395 58,586 74,664 92,916 797 ,380 

Residual fuel oil_............. 65,880 64,660 65,895 49,121 48,216 44,398 48,003 45,2382 41,914 47,285. 52,945 62,881 626 , 430 

“f | w A) 

ae Be “eat oo : ky . |



Jet fuel: . 
Naphtha type___.._..----- 7,404 6,372 7,791 8,712 8,900 8,061 8,730 9,996 8,961 9,184 8,888 8,636 101 685 
Kerosine type.........-.--. 11,271 11,224 12,188 12,768 11,450 12,688 9,012 9,473 12,091 18,687 12,660 14,344 142,751 

Total...........-..-..-. 18,675 17,596 19,924 21,480 20,350 20,699 17,742 19,469 21,052 22,871 21,548 22,980 244,386 7 
Lubricants__..-_.--.._------- 4,058 3,590 4,587 4,408 4,399 4,228 4,133 4,338 8,968 4,266 3,484 3,490 48 , 949 
Wax____-_ eee 347 302 — 403 356 863 842 287 318 277 298 335 290 3,918 
Coke________-2.------------ 6,504 6,003 6,225 5,772 6,092 5, 802 6,098 6,372 5,725 6,008 6,470 6,609 783,680 
Asphalt.__....-.--------.--- 3,629 3,458 6,185 8,107 12,107 17,192 197,534 19,556 16 , 499 15,830 9,216 4,807 134,070 
Road oil_._-_-._-_-_-_-------- 63 53 142 295 604 -1,122 1,404 1,472 875 525 229 128 6,912 
Still gas.___.....---_-------- 11,179 10,453 10,060 11,143 11,412 11,577 12,296 11,990 11,609 11,022 11,111 11,607 135,459 

Liquefied gases (including | . a _ _ . a Q 
ethane): oS 

LRG ? for fuel use_--__._.-. | 6,183 5,205 5,183 4,778 4,765 4,645 4,558 5,009 4,547 4,580 4,854 5,524 59,776 C 
LRG for chemical use_______ 4,389 3,803 3,985 4,808 4,455 3,526 3 , 802 3,961 3,605 3,473 3,863 3,606 46,771 o 
LPG ¢ for fuel and chemical 

. use___---------------- 24,250 21,508 18,0385 14,894 13 ,720 13 , 409 13 ,313 14,511 15,963 19,085 22,505 26,196 217 ,389 Ae 

: — Potal..-/.-------.------ 84,772 80,516 27,208 28,975 22,940 21,580 21,668 23,481 24,115 27,188 31,222 35,826 323,986 

Petrochemical feedstocks: § | _ a 
Still gas...-._.._-..-_-.---- 742 648 927 941 TT4 818 789 894 864 951 824 951 10,068 te 
Naphtha-400°__-_____...-_-- 2,720 2,159 2,613 3,660 2, 865 3,411 3,686 3,779 3,496 3,794 3,667 4,004 39 , 854 G 
Other__.___._-.-_--_-------- 2,118 1,541 2,082 1,689 2,070 -2,124 1,893 2,134 2,105 1,825 1,961 2,332 23 , 874 = 

_ Total___.__.-_.___..-.-- 5,580 4,348 5,622 6,290 5, 709 6,348 6,318 6,807 6,465 6,570 6,452 7,287 73,796 . 
Miscellaneous products-_-....-- 1,349 1, 125 1,436 1, 532 1,313 1,607 1,404 1,603 1,425 1,273 1,495 1,560 17,122 o 

Total domestic product 7 7 7 7 iS 
demand_____.__....--. 897,580 870,747 381,148 351,705 348,911 356,271 342,069 364,949 344,180 362,834 380,233 415,219 4,410,796 J 

Crude losses__._____...-_._-- 321 292 315 802 320 316 330 328 320 325 - Bil 328 3,808 wy 
Less net processing gain_..___- 8 ,226 6,747 7,616 6,990 6,335 6,514 6,779 8,312 7,413 8 , 756 8,651 7,196 89,535 g 

Total domestic demand..... 389,625 364,292 373,847 345,017 337,896 350,073 335,620 356,965 387,087 354,403 871,893 408,351 4,325,069 a 

Stocks: lO 
Crude petroleum__.._._.--.-._-. 220,302 228,422 288,224 245,282 250,418 253,388 246,877 245,347 238,198 236,092 241,692 238,391. 238 ,391 rg 
Natural gas liquids.._._._____._..' 28,854 24,744 26,432 30,565 36,400 41,422 46,334 50,631 52,389 52,208 47,908 40,423 40 ,423 a 
Refined products__.._.__.....__.. 569,546 546,442 548,350 587,135 555,163 555,523 586,190 596,813 614,766 628,652 616,127 595,651 595 ,651 g 

Total_______.___--____.-_.-_<_ 818,702 794,608 803,006 812,982 841,981 850, 333 879,401 892,791 905,353 916,947 905,722 874,465 874,465 G 

pe ra 

See footnotes at end of table. . 
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. Table 2.—Supply and demand of all oils in the United States, by months—Continued 

(Thousand barrels) . . | 

| 1967 > | 2 

January February March April May ‘June July August Septem- October “Novem- Decem- Total. 7 2 
ber ber ber te 

oe 
Fs] 

> 
New supply: _ 7 E a 

Domestic production: 
Crude petroleum._.._.....--. 265,577 241,366 264,854 254,252 259,923 256,174 288,776 292,495 272,845 278,997 269,348 276,185 3,215,742 Ke 
Natural gas liquids_.__.-..... 48,457 39,309 48,147 42,544 48,259 41,455 42,655 438,249 41,556 44,673 44,015 45,187 514,456 ts 
Benzol, ete.-....._..-_-.._. 8 7 7  ' 6 7 7 11 6 6 7 ' 8 7 “37 

rapt ot#l Production.........-. 809,042 280,682 808,008 296,802 803,189 297,686 826,442 835,750 314,407 828,677 318,371 321,279 3,730,285 © 
mports: oO 
Crude petroleum_..__.-....-- 41,107 29,220 387,585 38,219 39,880 33,640 30,092 31,458 31,458 31,890 29,622 37,478 411,649 at 
Refined products..._........-. 55,333 46,587 52,029 46,353 40,450 387,012 31,943 35,349 32,736 46,546 40,485 49,384 514,157 i 

A A TR A Nt , eo 

Total new supply_........-. 405,482 356,489 397,622 381,374 383,519 368,288 388,477 402,557 378,601 402,118 388,428 408,141 4,656,091 g 
Increase (+) or decrease (—) in . 
D BLOCKS. --- -— = === on nana enna +1,422 —18,412 —12,826 +383,404 +12,478 +5,028 +20,981 +18,747 +23,358 +11,551 —23,292 -—8,490 +63,949 
emand: 
Total demand_..-.---..-------- 404,060 374,901 410,448 347,970 371,041 363,260 867,496 383,810 355,243 390,562 406,720 416,631 4,592,142 
xports: | Oe 
Crude petroleum__.___..___-- 27) __u eee 87 251 __.-__- 1,880 8,526 8,188 5,994 1,421 124 54 26 , 502 
Refined products. _____...._-- 5,669 6,587 6,341 6,839 6,930 6,952 7,700 8,110 8,389 7,576 8,372 5,949 85,414 

Domestic demand: 7 —_ 
Gasoline: 

Motor gasoline..._....._.... 184,710 126,273 148,941 143,166 157,901 162,528 160,005 168,059 150,020 157,649 151,998 148,539 1,809,789 
Aviation gasoline._._...___- 2,561 2,641 3,224 2,504 3,199 3,000 2,723 2,986 2,538 2,942 2,548 2,024 32,885 

Total._......-.-..----.- 187,271 128,914 152,165 145,670 161,100 165,528 162,728 171,045 152,558 160,591 154,541 150,563 1,842,674 | 
Special naphthas___._._2_____ 1,988 2,032 2,343 2,061 2,237 2,150 1,877 2,265 2,019 2,336 2,155 1,741 25,204 
Kerosine__..-_....---------- 13,574 12,3897 9,573 5, 702 6,171 4,274 5,461 6,101 7,141 7,704 10,544 11,486 100,078. 
Distillate fuel oil........-..-- 92,546 89,128 90,224 58,265 60,446 49,248 48,580 47,279 47,7438 60,268 80,347 92,674 816,748 
Residual fuel oil_...........-. 70,480 62,811 67,669 52,680 49,753 45,505 41,529 44,863 40,794 56,216 56,801 63,525 652,126



Jet fuel: . a 
Naphtha type-_---._-------- 7,758 7,224 8,820 9,568 .8,695 9,483 10,042 9,730 11,040 9,975 10,356 8,862 111,548 
Kerosine type....__..-._..--. 18,554 18,040 15,026 14,758 15,9386 16,075 17,150 16,589 14,915 18,369 15,989 17,821 189,222 

Total._.....-...-.------ 21,807 20,264 28,846 24,326 24,631 25,558 27,192 26,819 25,955 28,344 26,345 26,688 300,770 
Lubricants___._...---__------ 3,814 3,012 3,883 3,585 3,840 4,142 3,440 4,012 3,943 3,483 3,628 3,470 © 44 ,252 
Wax_________-_-.-._-------- 316 291 329 341 309 - 322 292 344 846 844 366 267 3,867 
Coke_______._-_------------ 6, 706 5,227 7,161 5,711 6,377 5, 886 6,220 6,650 6,059 6,188 6,286 6,659 75,180 
Asphalt___._____..--.------- 4,721 3,106 5 , 926 7,789 11,920 15,518 16,316 20,827 16,783 15 ,035 9,348 4,424 131,163 
Road oil___-..__-___--_--.---- 101 168 170 178 636 968 1,381 1,465 833 704 335 154 7,093 
Still gas_.._..-..------------ 11,241 10,004 10,941 10,551 12,485 12,646 12,550 12,547 12,192 12,249 11,307 11,321 140 ,034 

Liquefied gases (including 7 OO oe Q 
ethane): 5 A 

LRG ? for fuel use___._.._-- 5, 796 5,172 5,759 5,192 5,414 5,507 5,695 5,544 5,484 4,901 5,531 5,983 65,978 q 
LRG for chemical use-------_ 3,887 3,263 3,972 4,084 3,717 3,796 3,477 3,242 3,648 3,378 3,480 4,006 43 ,950 0 
LPG 4‘ for fuel and chemical co) 

use_________.___-.-_-- 25,813 22,491 20,2538 14,803 15,174 14,293 15 ,072 16,188 16,659 20,845 26,259 26,656 234,506 y 

Total__......_._-.-----. 35,496 30,926 29,984 24,079 24,805 28,596 24,244 24,974 25,791 29,124 35,270 36,645 344,484 fe 

Petrochemical feedstocks: 5 nnn g 
Still gas___________.____ __-- 896 690 8386 705 659 643 761 843 819 981 868 ' 8Ot 9 , 5382 bt 
Naphtha-400°___-__._-_-_-__-- 4,135 3,592 4,469 3, 762 3,842 4,261 3,758 4,033 3,830 5,011 4,754 4,902 50 ,349 Ct 
Other_________.----_------ 1,959 1,923 1,974 1,941 2,097 1,769 2,125 1,957 2,485 1,894 .1,988 1,997 24,054 = 

Total________--_-- -_---- 6,990 6,205 7,279 6,408 6,598 6,673 6,634 6, 833 7,134 7,886 7,555 7,790 | 83 ,935 e 
Miscellaneous products-_.-_-.--- 1,591 1,252 1,340 1,237 1,513 1,285 1,266 1,232 1,218 1,306 1,535 1,220 - 15,995 oD 

Total domestic product _ as a a 
demand_.___-_........ 408,142 375,787 412,883 348,583 372,321 363,299 359,710 375,756 350,459 391,728 406,363 418,572 4,583,503 4 

Crude losses_______---_.---- 311 179 247 298 326 278 251 305 250 282 300 288 3,315 bg 
Less net processing gain._.__-- 10,089 7,602. 9,060 8,001 8,536 9,099 8,691 8, 549 9,849 10,445 8,439 8, 232 106 , 592 g 

Total domestic demand____._ 398,364 368,314 404,020 340,880 364,111 354,478 351,270 367,512 340,860 381,565 398,224 410,628 4,480,226 a 

Stocks: . — = . 
Crude petroleum___.__.._._...-. 250,646 252,388 258,106 266,755 268,845 261,615 256,242 261,566 257,286 255,114 254,185 248,970 248,970 hd 
Natural gas liquids.__..._._._-- 35,618 388,826 25,757 44,845 652,721 59,338 66,011 71,715 75,878 76,275 70,485 65,742 65,742 a 
Refined products__....._._...... 589,628 571,761 550,786 566,953 568,965. 574,606 594,287 602,006 625,486 638,807 622,284 623,702 623 , 702 S 

Total_._....--..._--_-_..-.-. 875,887 857,475 844,649 878,053 890,531 895,559 916,540 935,287 958,645 970,196 946,904 938,414 938,414 c 

P Preliminary. 
1 Bureau of Mines data for crude oil and unfinished oils, U.S. Department of Commerce data for all other imports. . 
2 U.S. Department of Commerce data. 
8 Liquefied refinery gas. . 
4 Liquefied petroleum gas. | ; . a . . . - 
5 Produced at petroleum refineries. Data for LRG for petrochemical feedstocks are included with those for “Liquefied gases”’. 
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Table 3.—Estimates of proved crude-oil reserves in the United States on December 31, 
. . by States ! . . 

. (Million barrels) | - 

State 1963 1964 1965 1966 1967 

Eastern States: —_ 
Tilinois....222 2 eee 417 391 371 362 336 
Indiana________-__--_-.---_----------------- 63 61  5T 48 (AT 
Kentucky._____.______-----_-- eee 100. 118 ' 108 101 94 
Michigan.._________-__- = -______________. 69 58 53 71 63 

. New York._______-__ eee 18 14 12 10. 15 
Ohio_.._.____ eee 88 . 100 101 101 114 
Pennsylvania____________.____________i___. 92 87 V7 3 63 
West Virginia._.____._.___.__.________________. 57 59 55 57. «56 

) — Gotal. 904 888. 834 823 738 

. Central and Southern States: Oo - . 
Alabama___..._2 2 eee 45 50 — 66 85 49 
Arkansas______._...-_--_-----_ ee. 225 205 201 181 176 
Kansas._._____-___- ee 841 797 752 726 625 
Louisiana ?____.__- 2 eee _e______. = 5 , 089 5,162 5,246 5,408 5,456 
Mississippi-_-.__..._._...--_-.-_._-._.-___ . 885 357 360 374 357 
Nebraska_______________________._._.._.2_.. 84 771 . 71 67 . 63 
New Mexico_______2_____._.-___-___-_._.__. 1,011 957 895 1,025 -926 
North Dakota_______________________ ee 389 377 - —-—s 895 321 290 
Oklahoma.______________--___-._--_._____. 1,628 1,586 1,517. 1,518 1,459 
Texas 2... eee ---__-_-_-._-. 14,578 14,300 14,303 14,077 14,494 

Total. -._.. 22 eee ei ---.---. 24,270 28,862 28,806 23,772 23,925 

- Mountain States: a / 
Colorado.._________._-_____-_____-.-______- 368 346 327 844 840 
Montana________________.--_-___________.. . 271 252 © 274 282 308 
Utah....-2- 2 eee 220 219 197 213 201 
Wyoming.--._-..-_-_---------------2------ 1,254 1,204 1,169 1,073 1,044 

Total..________ 2 eee ____-__-. = 22,118 2,021 1,967 1,912 1,893 

Pacific Coast States: - . | 
Alaska_._______. 2 eee (3) 83 160 322 381 
California ?__________2_-----__-_-__-_--..-. 38,600 4,125 4,567 4,608 4,369 

Total... eeee-- ee. 8,600 = 4,208 »= 4,727 4,980 ~— 4, 750 | 
Other States 4__..___.-__-- ee «683 12 18 - 15 21 

Total United States_____._.._._.--._.__... 380,970 30,991 31,352 31, 452 31,377 

1 From reports of Committee of Petroleum Reserves, American Petroleum Institute. Includes crude oil that 
may be extracted by present methods from fields completely developed or sufficiently explored to permit 

. reasonably accurate calculations. The change in reserves during any year represents total new discoveries, 
extensions, and revisions, minus production. 

2 Includes offshore reserves; the December 31, 1967 total for Louisiana and Texas was 2,375. 
3 Included with “Other States.”’ 

Vir Includes Alabama, Alaska 1963 only, Arizona, Florida, Missouri, Nevada, South Dakota, Tennessee, and 
irginia.
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Table 4.—Supply and demand for crude petroleum in the United States 

| (Thousand barrels) 
a 

1963 1964 1965 1966 1967 > 
ce 

Production._......------------- 2,752 , 723 2,786 , 822 (2,848,514 3,027 , 763 3,215,742 

Imports !__.___...-----.-------- 412 , 660 438 ,643 452 ,040 447,120 411 ,649 

Total new supply_.-.....-- 3,165,383 3,225,465 3,300,554 3,474, 883 3,627,391 

Inerease (+) or decrease (—) in 
stocks, end of year_.__._._-_---- —14,650 —7,304 —9,768 +18,102 +10,579 

Demand: ; . 
Domestic crude______.__-_-- 2,767,129 2,795,130 2,856,918 3,009 , 900 3,207 943 

Foreign crude_______--.----- 412,904 437 ,639 458 ,404 446 ,881 408 ,869 

Total demand______.__._.-. 3,180,033 3,232,769 3,310,322 3,456,781 3,616,312 
. ———— Eee eee eee aa——E—eooo 

Runs to stills: 
Domestic_..___...--.------- 2,758,168 2,785,895 2,847,821 3,000,789 3,174,004 

Foreign_..-..-._--.-------- 412 , 484 437,434 453 ,021 446 , 404 408 ,590 

Exports 2.._..__....----.------- 1 , 698 1,363 1,097 1,477 26 ,502 

Transfer to fuel oil: . 
Distillate._._...__---.------ 807 755 773 152 730 

_ Residual__--...------------ 3,305 3,720 3,950 3,551 3,671 

Other fuel losses___.__.__.------- 3,571 3,602 |. 3,660 3, 808 3,315 

Total demand_-_.____--._-. 3,180,033 3,232 , 769 3,310,322 3,456, 781 3,616 ,812 

a 

P Preliminary. . 
1 Bureau of Mines data. 
2U.S. Department of Commerce data. .



Table 5.—Supply of and demand for crude petroleum in the United States, by months - | R 

(Thousand barrels) So 

| January February March April May June July August September October November Decem- Total 
er . 

1966: mS oo 

Supply: 
Production.___.......... 249,459 280,733 257,107 248,155 258,677 250,391 255,121 255,812 247,632 258,008 252,825 263,843 3,027,763 

Imports !__.-..---.----- 41,956 84,658 38,765 36,508 37,330 38,959 39,062 41,458 36,004. 36,019 . 34,413 31,988 447,120. 

Total new supply__---.- 291,415 265,391 295,872 284,663 296,007 289,350 294,183 297 270 283 ,686 294,027 287,288 295, 881 3; ATA, 883. 

Change in stocks, end of 
period: 

Domestic___.__.__....-. —2,670 +2,497 +9,318 49,954 +6,272 +1,672 —5,592 —3,962 —6,588 —66 -+6,943 +85 +17,863 

D Foreign --------------- +2 ,683 +623 +484 +2,054 -—1,086 +1,298 —919 +2,432 —561 -—2,040 -—1,343 —3,386 +239 

emand: 
. 

Domestic._.___....-.... 252,129 228,286. 247,789 238,201 252,405 248,719 260,713 259,774 254,220 258,074 245,882 268,758 3,009,900 tas 

R Foreign ~~ -------------- 39,273 34,085 38,281 34,454 38,416 37,661 39,981 89,026 386,565. 38,059. 35,756. 35,374 446 ,881 4 

uns to stills: a 

Domestic......__.-.---. 251,325 227,527 247,109 237,265 251,691 247,917 259,783 258,902 253,711 257,350 245,183 263,026 3,000,789. iS 

Foreign_____.---------- 39,293 34,104 38,163 34,444 38,429 387,648 39,986 39,003 36,361 38,031 35,705 35,237 446,404 oo 

Exports 2..._.------------- 1350 -.-_-- 108 290 1 130 240 186 88 | «95 88 121 4a7t 
Transfers: Th 

Distillate._._._..------- 62 60 66 62 59 64 63 65 62 60 65 64 752 

Residual. .-....-.------- 266 288 309 292 $21 305 292 316 248 272 286 356 3,551 ts 

Losses_____--_------------- 321 292 315 3802 320 316 330 328 320 325 311 328 3,808 > 

1967: P - _ oO =  % | 
Supply: 

. oO 

Production__......._--. 265,577 241,866 264,854 254,252 259,923 256,174 283,776 292,495 272,845 278,997 269,348 276,185 3,215,742 © 

Imports }._---.--------- 41,107 29,220 87,585 38,219 39,880 38,640 30,092 $1,458 31,458 31,890 29,622 37,478 © 411,649 A 

Total new supply...... 306,684 270,586 802,439 292,471 299,803 289,814 313,868 823,953 304,803 810,887 298,970 313,613 3, 627,391 © 
Change in stocks, end of , . oa 

period: 
Domestic___.----------- +9,801 +1,745 +3,484 +7,282 —537 —4,202 —1,278 +6,318 -—5,778 —1,919 +811 —7,928 +7,799 

D Foreign --------------- +2 ,454 —3 +2,234 +1,367 +2,627 —3,028 —4,095 —994 +1,498 —253 —-1,740 +2,718 +2 ,780 

emanda: 
, 

Domestic_._____.....-_. 255,776 239,621 261,370 246,970 260,460 260,376 285,054 286,177 278,628 280,916 268,587 284,068 3,207,943 

R Foreign o----n7n7o0---= 88,653 29,228 35,351 36,852 87,253 36,668 84,187 32,452 29,960 32,1438 31,362 34,765 408 , 869 

uns to stills: 
Domestic____.---------- 255,180 239,192 260,742 246,025 259,873 257,899 275,874 277,278 272,054 278,822 267,711 283,404 3,174,004 

Foreign_.._._..--------- 88,642 29,185 35,319 36,840 37,220 386,682 34,154 82,465 29,903 32,114 31,369 34,697 408 ,590 

Exports ?2___.._..-._.---..----- 27) Lue --- 87 261 __-_--- 1,830 8,526 8,188 5,994 1,421 124 54 26 , 502 

Transfers: 
Distillate..._....._----- 63 57 66 58 61 60 63 64 60 61 60 57 730 

Residual_____.___--_--- 256 231 260 350 233 295 373 329 . 822... 359 335 . 328 3,671 

Losses_____.-_.------------ 311 179 247 298 326 278 251 305 ~ 250 282 —. 800 288 8,315 

A 

P Preliminary. 
1 Bureau of Mines data. . 

2U.S. Department of Commerce. ,



Table 6.—Production of crude petroleum in the United States, by States and months ! 
(Thousand barrels) . . 

errr TE eee eee . 

State Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total 
er LL LL ns 

966: 
1 Alabama_.___--.---------.-- 729 652 723 666 687 . 644 679 671 654 668 638 619 8,030 

Alaska_._.___-.------------- 993 955 972 919 1,146 / 1,068 1,220 1,306 1,231 1,444 1,508 1,596 14,858 
Arkansas.____-.------------- 1,874 1,921 2,051 2,075 2,096 2,001 2,028. 2,014 1,982 1,973 1,901 1,958 23 , 824 
California, total......_..-...- 28,044 25,748 28,889 28,126 29,404 28,312 29,397 29,669 28,789 29,997 29,286 29,734 345,295 

Coastal Region.-_..--.--. 5,629 5,256 5,985 5,712 5,968 5,599 5,930 6,021 5,791 5,967 5,860 5,756 69 ,474 
Los Angeles. _.--.-------- 9,805 9,008 10,208 9,950 10,472 10,095 10,617 10,717 10,507 11,029 10,604 11,015 124 ,027 
San Joaquin Valley Region. 12,610 .11,484 12,696 12,464 12,964 12,618 12,850 12, 931 12,441 18,001 12,772 12,968 151,794 a 

Colorado..__.-._.-----.------ 2,834 2,560 2,902 2,768 2,814 2,758 2,823 2,825 2,716 2,875 2,782 2,835 33 , 492 ry 
Florida__.___-_..------------ 176 161 171 160 153 147 - 148 144 131 137 182 189 1,799 
Illinois_........-.--.-------- 5,131 4,584 5,369 5 , 084 5,265 5,090 5,154 5,360 5,106 5,273 5,101 5,194 61,661 g 
Indiana.____...._-----.----. 854 762 993 948 926 964 908 681 839 950 907 885 10,617 ti 
Kansas__-._.--._---.-------.- 8,560 8,022 9,016 8,696 8,928 8,671 8,726 8,910 8,622 8,717 8,586 8,284 103 , 738 tg 
Kentucky.__--------..------ 1,595 1,419 1,668 1,500 1,564 1,511 1,507 1,550 1,455 1,476 1,409 1,412 18 , 066 te 
Louisiana, total...-._..---... 55,418 51,563 56,454 54,570 56,911 55,412 56,681 56,924 55,276 57,441 57,412 60,256 674,318 4 

Gulf Coast......._------ 50,737 47,284 51,720 50,117 52,418 51,028 52,153 52,387 50,868 52,982 62,919 55,548 620 ,101 g 
Rest of State______._-.-- 4,681 4,279 4,734 4,453 4,498 4,384 4,528 4,587 4,408 4,509 4,493 4,713 54,217 Ex} 

Michigan_____.__.....--_---- 1,197 1,124 1,212 1,207 1,226 1,191 1,175 1,221 1,162 1,206 1,147 1,205 14:273 ct 
Mississippi.--.._-.---------- 4,851 4,140 4,697 4,546 4,661 4,528 4,685 4,740 4,367 4,677 4,549 4,786 55,227 2 
Montana_____---------.------ 2,908 2,728 2,981 2,969 3,053 2,927 3,017 3,024 2,912 2,941 2,870 3,050 35,380 . 
Nebraska..--.._.--------..-- 1,260 1,127 1,205 1,162 1,179 1,123 1,143 1,164 1,131 1,136 1,091 1,129 13 , 850 > 
New Mexico, total_._...--_..- 10,863 9,589 10,581 10,227 10,504 10,109 10,806 10,298 10,112 10,584 10,590 10,941 124,154 Z 

Southeastern__...__-....~- 9,268 8,621 9,531 9,306 9,567. 9,221 9,383 9,364 9,218 9,665 9,680 9,974 112 , 798 tg 
Northwestern......-.-.-- 1,095 968 1,000 921 | 937 888 923 934 894 919 910 967 11,356 By 

New York_.._---.--_-------- 125 121 140 143 155 155 144 —~158 150 151 146 147 1,735 by 
North Dakota._...._.---...- 2,340 2,192 2,415 2,170 2,218 2,211 2,279 2,283 2,199 2,378 2,166 2,275 27,126 oO 
Ohio________.------_-------. 961 898 1,025 950 948 978 884 907 872 822 830 824 10,899 tM 
Oklahoma___.__..----------- 18,178 16,987 19,290 18,484 19,374 18,754 19,039 18,8638 18,218 19,088 18,618 19,946 224,839 ei 
Pennsylvania. -.-....-------- 320 324 376 348 370 381 369 386 871 373 861 858 4,387 G 

Texas, total.........-.----/. 87,457 80,192 90,287 87,067 91,255 88,133 89,143 88,770 85,779 89,710 87,631 92,282 1,057,706 = 

Gulf Coast___.._----_--. 16,296 14,816 16,683 16,331 17,097 16,3638 16,616 16,426 15,957 16,819 16,123 17,216 196,693 4 
. West Texas___.._.-.-..-. 41,031 387,688 42,022 40,746 42,560 41,307 41,664 41,526 39,902 41,906 40,554 42,805 498 ,661 ° 

East Texas field__.._....-- 3,742 3,409 3,802 3,696 3,922 3,759 3,780 3,746 8,654 3,807 3,749 4,042 45,108 o 
Panhandle.__..._.--.---- 2,863 2,640 3,020 2,853 3,003 2,897 2,939 2,937 2,850 2,949 2,952 3 , 062 34,965 q 
Rest of State__..__.._... 28,525 21,689 24,810 23,441 24,673 238,807 24,144 24,185 23,416 24,229 24,258 25,157 287 ,279 Q 

Utah________-_--.._-------- 2,063 1,813 1,902 1,935 2,007 1,950 2,036 2,107 2,078 2,126 2,017 2,078 24,112 ta 
West Virginia._......---.---- 247 251 315 289 304 265 = 825 330 336 334 839 839 3,674 
Wyoming_..------...------- 10,928 10,854 11,461 11,118 11,444 11,056 11,233 11,444 11,173 11,465 10,793 11,501 134,470 
Other states._._....--------- 58 46 62 78 85 52 72, 63 WA 66 65 70 2783 

Total: ee 
1966......------------ 249,459 280,788 257,107 248,155 258,677 260,891 265,121 255,812 247,682 258,008 252,825 263,848 8,027,768 
1965______--........-- 240,946 218,612 248,763 236,844 288,258 282,440 287,606 240,180 222,629 244,122 239,686 258,684 2,848,614 

Daily average, 1966... _.--- 8,047 8,240 8,294 8,272 8,844 8,846 8,230 8,252 8,254 8,828 8,427 8,611 8,295 

Pennsylvania grade (included 
above)...__-.-------------- 827 829 999 938 985 1,006 1,013 1,068 1,054 1,043 1,048 1,088 11,888 x 

See footnotes at end of table. 
pat



Table 6.—Production of crude petroleum in the United States, by States and months }—Continued CO 
(Thousand barrels) <> 

nn ee enna ee nanan nn ene enn nnn mcnee nnn nnnnnnnamnmnee a emma ncn nnn CCT TC EE a eee Pree 

State Jan. . .. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total 
en nN ee ee ee een LL OC COST SPOS 

1967: . 
Alabama____.__.___.-_------ 646 569 626 615 614 593 611 613 610 609 607 635 7,348 
Alaska____._._.--.._-------- 1,645 1,538 1,606 1,568 1,890 2,076 2,230 2,381 2,743 3,448 4,016 3,985 29,126 
Arkansas__._...----.----.--- 1,902 1,712 1,865 1,770 1,813 1,718 1,757 1,754 1,690 1,744 1,651 1,699 21,075 
California, total.......---.--- 29,548 26,840 29,973 29,2387 30,295 29,361 30,412 30,548 29,821 31,294 30,815 31,575 359 ,219 

Coastal Region_...._____- 5,853 5,218 5,937 5,781 5,983 5,799 — 6,059 5,914 5, 763 5,920 5,740 5,778 69 , 740 
Los Angeles...___.._..... 10,897 9,988 11,227 10,928 11,401 11,199 11,604 11,952 11,731 12,480 12,187 12,982 138 571 
San Joaquin Valley Region. 12,798 11,689 12,809 12,538 12,911 12,863 12,749 12,682 12,327 12,894 12,388 12,815 150 , 908 

Colorado__..__.----_-------- 2 , 866 2,621 2,903 2,849 2,975 2,814 2,915 2,915 2,778 2,941 2,415 2,913 33 ,905 
Florida__.___.-.--..-_-------- 146 129 142 137 137 135 137 130 123 126 116 110 1,568 
Illinois___..-..._--.-..-.----- 5 , 287 4,429 5,222 4,935 5,188 4,957 4,883 5,014 4,786 4,964 4,808 4,669 59 142 
Indiana___._...._.---- -___- 929 798 879 853 868 831 864 843 796 835 806 7719 10,081 
Kansas____.___..---.-------- 8,595 7,782 8,675 8,137 8,557 8,218 8,283 8,463 8,061 8,288 8,082 8,059 99 200 
Kentucky.._________.--_.--- 1,401 1,198 1,358 1,267 1,352 1,290 1,281 1,311 1,247 1,317 1,277 1,236 15,535 
Louisiana, total_.__.__......--- 62,429 57,393 61,759 59,658 60,626 61,212 70,508 73,085 65,897 67,445 66,279 68,236 174, 527 = 

Gulf Coast_--...._...--. 57,5138 53,029 57,184 55,058 55,954 56,707 66,102 68,263 61,277 62,828 61,821 63,754 719,490 z 
Rest of State_...._._._.- 4,916 4,364 4,575 4,600 4,672 4,505 4,406 4,822 4,620 4,617 4,458 4,482 55,087 kg 

Michigan__.._____.._--._.--- 1,154 1,076 1,184 1,115 1,182 1,120 1,140 1,179 1,120 1,154 1,119 1,121 13,664 > 
Mississippi_.........-..-.--- 4,660 4,295 4,816 4,631 4,762 4,675 4,916 4,920 4,803 4,968 4,813 4,888 57,147 tr 
Montana..______.-._.._-_-_-- 2,823 2,603 2,844 2,693 2,783 2,751 2,858 2,916 2,941 3,066 8,212 3,469 34,959 a 
Nebraska__..._.-._..--._-_-- 1,114 1,003 1,109 1,091 1,141 1,083 1,133 1,140 1,120 1,166 1,125 1,148 13,373 KG 
New Mexico, total....._-_._... 10,913 9,992 10,866 10,358 10,540 10,0389 10,274 10,723 10,616 10,796 10,447 10,580 126 144 B 

Southeastern.__.....___-- 9,884 9,068 9, 863 9 , 366 9,580 9,148 9,398 9,842 9,775 9 927 9,551 9,656 115,058 % 
Northwestern.._.._._..-- 1,029 924 1,003 992 960 891 876 881 841 869 896 924 11,086 oS 

New York.._-..__.....------- 155 146 175 167 182 172 176 172 161 162 150. 154 1,972 oO 
North Dakota____.._..__-___-- 2,235 2,000 2,239 2,146 1,673 1,952 2,201 2,158 2,147 2,229 2,138 2,197 25,315 i 
Ohio__..___-_____-------.---- 843 723 857 797 829 807 792 903 833 870 823 847 9 924 * 
Oklahoma.____.------------- 20,088 18,267 20,115 18,988 19,385 18,596 19,508 19,604 18,902 19,468 18,885 19,043 230,749 > 
Pennsylvania. ___.___.._.-_--- 372 327 375 365 399 — 397 373 395 860 378 329 317 4,387 @ 
Texas, total.__.-..._-------- 93,106 83,372 90,891 86,750 88,151 87,256 102,215 107,200 96,693 97,570 92,318 94,440 1,119,962 

Gulf Coast._.-..-..--.--. 17,225 15,3857 16,812 16,086 16,241 16,233 20,266 21,522 19,014 18,901 17,726 20,483 215,816 
West Texas._--.....-.--. 48,823 88,910 42,405 40,568 41,121 40,658 46,904 49,228 45,305 45,518 48,155 43,909 520,994 
East Texas Field_______-- 4,404 3,899 4,045 3,835 3 , 864 3,922 4,992 5,401 4,657 4,446 4,147 4;303 51,915 
Panhandle____.__..--_--- 2,996 2,674 2,977 2,849 2,890 2,797 2,949 2,998 2,870 2,944 2,823 2,940 34,707 
Rest of State._.....-.--. 25,158 22,582 24,652 23,462 24,085 23,646 27,104 28,056 24,847 25,766 24,467 22,805 296 , 530 

Utah__- ~~~ 2,046 1,910 2,104 2,056 2,097 2,062 1,775 2,043 1,983 2,048 1,989 1,935 24,048 
West Virginia.__..___.--_____- 347 293 306 303 227 362 296 812 265 316 254 280 3,561 
Wyoming___--._.----------- 10,311 10,282 11,843 11,547 11,926 11,362 11,866 11,3038 11,948 11,407 11,055 11,462 136 ,312 
Other States.____._-...-_.--- 66 68 122 219 331 335 372 470 401 888 369 358 33,499 

Total: : 
1967___.__-._.-------- 265,577 241,366 264,854 254,252 259,923 256,174 283,776 292,495 272,845 278,997 269,348 276,135 3,215,742 
1966_...-.------------ 249,459 230,733 257,107 248,155 258,677 250,391 255,121 255,812 247,632 258,008 252,825 263,843 3,027,763 

Daily average, 1967_._.___- 8,567 8,620 8,544 8,475 8,385 8,539 9,154 9,485 9,095 9,000 8,978 8,908 8,810 

Pennsylvania grade (included) 
above)_..-....------------ 1,075 — 938 1,061 1,032 1,006 1,137 1,054 1,095 989 1,058 908 942 12,295 

wo



1 Includes field condensate. 
2 Includes Arizona (182), Missouri (97), Nevada (307), South Dakota (239), Tennesse (7), and Virginia (1). . + Includes Arizona (2,924), Missouri (75), Nevada (279), South Dakota (211), Tennesse (7), and Virginia (3). 

Sources: 

Alabama -—State Oil and Gas Board of Alabama. Nebraska —Nebraska Oil and Gas Conservation Commission. Alaska —Division of Mines and Minerals, Alaska Department of Natural Nevada —Nevada Oil and Gas Commission. Resources. New Mexico —New Mexico Oil Conservation Commission. Arizona  —Arizona Oil and Gas Conservation Commission. New York ~—Geological Survey, New York State Museum and Science Service. Arkansas —Arkansas Oil and Gas Commission. North Dakota—State Geological Survey of North Dakota. California —Division of Oil and Gas, Department of Conservation, State of Cali- Ohio —Division of Oil and Gas, Ohio Department of Natural Resources. fornia. Pennsylvania —Pennsylvania Geological Survey, Department of Internal Affairs. Colorado —The Oil and Gas Conservation Commission of the State of Colorado. South Dakota—South Dakota State Geological Survey. Q Florida —Division of Geology, Florida Board of Conservation. Tennesse —Department of Conservation, State of Tennessee. a Indiana —Petroleum Section, Indiana Geological Survey. Texas —The Railroad Commission of Texas. o Kansas —Kansas Corporation Commission. Utah ~—Utah Oil and Gas Conservation Commission. i Kentucky —Kentucky Geological Survey. Virginia —Division of Mines and Quarries, Virginia Department of Labor and. Louisiana —Louisiana Department of Conservation. Industry. ec Michigan —Geological Survey Division, Department of Conservation, State of West Virginia—West Virginia Geological and Economic Survey. _. + Michigan Wyoming —Wyoming State Board of Equalization, Ad Valorem Tax Division bd Mississippi— Mississippi State Oil and Gas Board. and the Wyoming Oil and Gas Conservation Commission. © Missouri —DMissouri Division of Geological Survey and Water Resources. 
m Montana —Montana Oil and Gas Conservation Commission. 
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Table.7.—Percentage of total crude petroleum produced in the United States, by States 

State 1963 1964 1965 1966 1967 

Texas_._.___.--_----------------------------------- 35.5 35.5 35.1 34.9 34.8 
Louisiana__..______...____---------_-------__----_---- 18.7 19.7 20.9 22.3 24.1 
California.__.___________--_.-_._-___-------_-------. 10.9° 10.8 11.1 11.4 11.2 
Oklahoma. ___.._._-__--------_----------------_---- 7.3 7.3 7.1 7.4 7.2 
Wyoming._._.._____._____--__------------- ee 5.2 5.0 4.9 4.4 4.2 
New Mexico__________.-.--__-----_----------------- 4.0 4.1 4.1 4.1 3.9 
Kansas______________.________------------- eee 4.0 3.8 3.7 3.4 3.1 
Tllinois_____..-____.-_---- eee 2.7 2.5 2.3 2.0 1.8 
Mississippi. -._..__.._-_..---..--_..-------------.-- 2.1 2.0 1.9 1.8 1.8 
Montana_____________-__--_-_----- ~~ eee 1.1 1.1 1.2 1.2 1.1 
Colorado_________-_-__---------- +--+ eee 1.4 1.2 1.2 1.1 1.1 
Alaska. __._______-- + eee eee 4 4 A 5 9 
North Dakota__________-______..--_-----------_-_-- .9 9 9 9 8 
Utah.__.__-___- eee +e 1.2 1.0 9 8 7 
Arkansas____.__________-_---_----- +e 1.0 1.0 9 8 7 
Kentucky__...___.___-_-...-.---------------------- 7 7 47 6 5 
Michigan_.___________-_-_-----.---------.~---------- .6 .6 6 .5 .4 
Nebraska_________________-_-----_-------_-_---_---- 8 7 6 5 .4 
Other States________-___-_--.- eee eee 1.5 1.7 1.6 (1.4 1.3 

Total____________--__--_-._----_--__-------.--. 100.0 100.0 100.0 100.0 100.0 

Table 8.—Production and reserves of crude petroleum in leading fields in the United States 

(Thousand barrels) 

Field ! State Total since Estimated 
1966 1967 discovery 2 reserves 

Wilmington..............-..._ California__._.._.... 47,116 58 ,652 1,156,485 1,443 ,603 
East Texas_____._._.__..-..... Texas.._._......-.. 45,988 48 ,460 3, 760,209 1,349,791 
Kelly-Snyder__.._._....._---- do.._._..--.--. 22,011 37,075. 409 ,424 778,876 
Caillou-Island_._.._...._._.._._._._.. Louisiana.._........ 26,521 33 ,040 322 ,856 177,144 
Timbalier Bay__._._._._.----- do___...----... 28,775 33 , 033 192 ,220 107,780 
Sho-Vel-Tum______......_.-... Oklahoma____._.... 30,712 32 ,232 775 , 067 126 ,056 
Bay Marchand, Block 2._._.._... Louisiana_.._......_.. 27,211 30,908 214,442 386 ,094 
Midway-Sunset___..._.__....... California_...-..-_. 25,952 29 ,258 990 ,899 192 ,640 
Seeligson (All fields)._...__..... Texas.._.._..-.-.-- 25,211 29,015 317,264 141,314 
Wasson._________.-_.____.--- do__.__....-.-. 18,170 28,299 472 ,128 177,872 
Sprayberry Trend...__._.2__-- do______.__.___. 19,867 27,810 251,921 28,223 . 
Goldsmith.____..____._____-.-- do________-.... 18,608 25,915 412,117 80 , 000 
Slaughter_..__._._-._--_._- -- do.__.__._..... 13,461 24,471 361 , 436 78,564 
West Delta Block 80_______.___. Louisiana___..__._._. 20,556 23 , 744 145 ,390 254,610 
Kern River.____...______._..___._ California___.._._.. 19,625 23 ,677 450,948 168,755 
South Pass, Block 24_____.____. Louisiana._._.__._.. 22,163 23,568 279 ,593 470 ,407 
South Pass, Block 27_.________- do______.__.___ 20,179 22,955 184,300 176,700 
Panhandle._______________.__. Texas..__________.. 22,976 21,337 1,179,651 467,333 
Huntington Beach..___.__._.... California___-__._--. 22,107 20,711 792 , 802 143,113 
Elk Basin_._______._.________.. Montana, Wyoming. 19,889 19, 800 328,141 71,859 
San Ardo___._.____2_____._____ California__.___..__._ 17,529 18,329 193 ,220 108 , 036 
Hawkins________.______._..___. Texas._._____-____-. 10,788 17,637 340 ,345 185,606 
Sooner-Trend (Dover- 

Hennessey)___._..--_-__.--. Oklahoma__..-_-_--- 11,496 16,753 67 , 892 32,751 
Rangeley__.___...-.--_--_---. Colorado_____._..-. 16,182 16,579 409 , 509 190,491 
Lake Barre__._____._.______.. Louisiama__.__._.._.-. 15,049 16,228 119 , 986 130,014 
Tom O’Connor____.__.___.._-. Texas......_.._--.. 10,295 16,183 321 ,064 129 ,609 
West Ranch_____.________---- do________...-- 7,667 15,320 201 , 746 77,071 
Hastings, East and West-_--_---- do________-_._. 9,918 15,062 380 , 136 119, 864 
Vacuum_________________-----. New Mexico__....-. 18,812 14,879 160 , 442 124,558 
Salt Creek_.._____________._-. Wyoming...-._.__.. 12,916 14,689 456 ,274 53,726 
Ward-Estes N_______.____._.-. Texas..__.._.-.---. 16,917 14,408 239 ,112 67,888 
Grand Isle Block 16___._.____-_ Louisiana____._._... 12,968 14,212 80,136 94,864 
Borregos_...___.____..------- do___---------- 7,355 13 , 558 76,357 © 74,643 
Garden Island Bay_____.._.._-. Louisiana_._..-__--- 8,772 13 ,541 77,657 42 ,343 
West Delta Block 73_________-- do__.____------ 10,689 13 ,249 31,829 68,171 
South Timbalier Block 185____- do_..__..-.-.-- 9,310 13,114 39,058 60 , 942 
Main Pass Block 41__________- do_______._-... 8,486 13,111 27,237 72,763 
Swanson River.._._____.__..__ Alaska_______.__.-. 10,406 12,985 74,956 125,044 
Golden Trend._..____.______.. Oklahoma______-.--- 18,440 12 ,952 323 , 252 171,748 
Main Pass, Block 69______.__.. Louisiana__---..--.-- 11,807 12 , 832 115,794 184,206 
West Bay_________________--_- do____.____-_-. 10,692 12 ,587 112,135 97,865 
Sand Hills..._._______________._ Texas_._.___-_.----- 8,766 12,579 145,134 51,866 
Lake Washington_..____.__..-. Louisiana_.._-.-_.-... 10,203 12,371 139 , 187 162,576 

See footnotes at end of table.
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Table 8.—Production and reserves of crude petroleum in leading fields in the United States 
| —Continued : 

(Thousand barrels) 

Field ! State 1966 1967 Total since Estimated 
discovery 2 reserves 

Headlee and North._.___..._.._.. Texas_.__.___..._._ 18,484 12,307 78,839 — 122,813 
McElroy._.____.___-.-_.-.---- do.........._... 8,848 12,239 250,878 99 ,122 
Cowden (and Foster and 

Johnson) __._-____-__-_---_-- do___..._--_... 8,880 12,188 237,479 82,521 
Pegasus.___..--_---___-------- do__.....-..... 8,021 12,131 96,269 40,731 
Means and North.___________- do._..._.-.._.. 5,692 11,396 98 , 486 31,564 
Webster______-_-_- eee do___.._.-._,.. 6,830 11,217 301 , 440 148 , 560 
Midland Farms (all)__.______-- do__...__....__ 9,187 11,182 136,873 74,946 
Levelland. _.._____._-___-_____ do._.._.....-.. 7,611 11,104 166 ,188 84,508 
Diamond M____.___.-.------- do___........... 6,463 10,999 147,295 347,705 
Conroe__..._.- 22 ee do___..._._._... 6,682 10,702 440,700 168 , 864 
Oregon Basin_____........-... Wyoming..._._.__.. 8,712 10,628 150,558 46 , 442 
Keystone._.._._...i-...._.... Texas........_..... 7,819 10,518 225,580 77,420 
Cogdell Area__.___._.-______-- do._....._....._ 6,070 10,279 113 , 563 43 ,300 
Fullerton (all)_.---._-_-___.--_-- do_.__..___..... 6,928 10,273 196 , 720 78,280 
Cowden, North______.____-.-- do___._____._.___ 17,271 10 ,268 208,193 51,807 
La Fitte_..._.__...._,-.._._._.. Louisiana..__..._.__.. 7,642 10,203 143 ,865 76,134 
Grand Isle, Block 48_________-- do...-_-___.-.. 6,645 10,124 24,845 75,155 
Old Illinois_...___..__......-.. Illinois.._.._____... 10,476 9,958 642 , 952 32 , 048 
Coalinga, East and West____... California._________ 9,470 9,895 577, 849 72,244 
Aneth_.__-._-_-__--__-_.__-_._-. Utah_.-._.________. 10,280 9,803 208 , 257 248 , 743 
Thompson (all)........_._.... Texas.._._.._...._.. 6,445 9,786 284,459 60 , 541 
Bayou Sale__.._....__._.--.... Louisiana.....__.._.. 9,325 9,767 122 ,434 77,576 
Katy, North..__..._--........ Texas......._...... 9,251 9,048 30,555 50,952 
Ventura_____________.-.....-. California...._.__.. 18,215 9,023 723,695 87,926 
Bay St. Elaine.__...........-. Louisiana..__........ 7,447 9,023 95,545 57,455 
Howard Glasscock_..__._.._.... Texas.._......._-.. 7,696 8,833 249,313 84,017 
Burbank__._......-.-._..---- Oklahoma_____.._.. 10,655 8,795 466,676 33 ,324 
Quarantine Bay_____......-.-. Louisiana_.......... 6,708 8,768 106,830 44,170 
Sheridan. _._____.__...-.._.... Texas_._........... 4,951 8,641 57,909 22,091 
Fairway_._....-....-_._------ do__.........-. 5,205 8,637 33,813 167 ,330 
Yates_.__ 2 ee eee do___._-_.___-- 6,273 8,462 511,876 139,999 
Agua Dulce-Stratton__._____..- do___.___..-.-. 7,826 8,333 206,110 54,890 
Van and Van Shallow...___._-- do.._......_.-. 5,748 8,327 333 ,051 72,949 
Russell and North.__.______---- © dow eee 5,523 8,298 85,168 44 , 832 
Weeks Island___.._......_..__.. Louisiana_._........ 6,883 8,247 152 , 768 84,232 
Kelsey (all fields)............._. Texas.___.___.__...-. 4,347 8,121 75,403 50,839 
Belridge South____._._...-.-... California..________ 7,662 8,070 132 , 707 69 ,008 
Coalings Nose..-...._.-.-.---- do__.....__..-. 8,282 8,060 433 , 856 85,703 
Dune________-____-_-_-..-_.-. Texas... 2 -- 5, 786 7,781 63 , 922 87, 543 
TXL and North__.._._._-.---- do___-.____-_-- 6,466 7,683 209, 565 75,485 
Grand Bay__.___.__-.....-.-. Louisiana......_.._... 6,374 7,523 110,442 105,558 
Loudon_____.__....---------.  Imllinois.__..______-- 8, 5383 7,288 327 , 927 22,073 
Venice_______________....._.. lLouisiana____.__._-- 5, 803 7,220 121,864 53,136 
Tijerina-Canales-Blucher....... Texas_.__.._.------ 3,212 7,119 66 , 772 33 ,228 
Anahauac___________-_----- do___._______-- 4,466 #.7,095 187,579 78,421 
Seminole and West________---- do__.-.___.---. 5,105 7,037 144,050 55,950 

1 Fields under 7 million barrels not shown for current year. 
2 Includes revisions, if any. 

Source: Oil and Gas Journal. 

Table 9.—Well completions in the United States, by quarters ! 

1st gre as Ou Total 
uarter uarter uarter uarter ————_——- ——————_ 

e Number’ Percent 
EER 

1966: 
Oil. eee. «68,961 3,684 4,188 4,947 16,780 46.1 
Gas 2___ eee eee. «31,114 935 985 1,343 4,377 12.0 
Dry__.-_.--- ~~~ ae eee ----. 2,980 3,674 3,539 5,034 15,227 41.9 

Total__._. 22 eee. =, 055 8,293 8,712 11,324 36 ,384 100.0 

1967: 
Oil__ eeu. 3,400 3,487 3,540 4,902 15,329 47.5 
Gas 2__0 eee 891 841 783 1,144 3,659 11.4 
Dry._.-___------ eee. 2,799 2,983 3,090 4,374 13 , 246 41.1 

Total_____.- 22. ee -_-_-. 7,090 7,311 7,413 10, 420 32 ,234 100.0 
ene A 

1 Excludes service wells. 
2 Includes condensate wells. 

Source: American Association of Petroleum Geologists and American Petroleum Institute.
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Table 10.—Well completions in the United States, by States and districts! e 
Ph rs enc er ner npr neers pierce psa esas — 

Z 
1966 1967 Ey 

State and district ee kg 
| Oil Gas? Dry ‘Total Oil § Gas? Dry Total P 

wee wa 

Alabama_____.---- 2202-222 eee eee 6 ue. 21 27 9 WW. 29 38 4s 
Alaska______ eee 15 5 30 50 37 4 33 T4 > 
Arizona__ ee eee eee eee eee eee eee 17 17 6 2 16 | 24 by 
Arkansas.______ 2-2 eee 177 56 272 505 132 70 205 407 to 
California__...-.----_-_----- eee e---------------- = 1, 832 63 413 2,308 2,045 72 417 2,534 © Colorado.________..---__---_---_---_______--_______ eee ee 122 58 363 5838 145 45 349 5389 Oo Florida_____._____-___.__...-.-.- ee 4 _._.-_.. 13 17 _._.-.-. Lee 11 11 Rr 
Georgia______-- eee eee eee eee ee eee nee 1 Lo ile eee Lee eee eee eee eee eee ~ 
Idaho__-_..2 2 eee ee eee eee ee eee eee ee nn 1 Ll ieee eee eee eee eee Lee © 
Ihlinois__--_-.-2 2 ee eee eee. 730 3 658 1,391 598 1 590 1,189 “J 
Indiana___________2 eee eee 140 12 382 534 148 5 $21 474 
Towa___-.__--2 eee ee ee ee eee eee eee 1 Lo ieee eee Lee 1 11 
Kansas________ eee eee eee = 1, 079 130 1,427 2,636 1,264 147 1,796 3,207 
Kentucky________. ee. 674 168 1,273 2,115 528 200 816 1,544 

Louisiana: 
North_._- -___ eee eee eee 510 172 701 1,383 325 175 605 1,105 
South____-2 2-2 eee ee 654 205 711 1,570 464 164 556 1,184 
Offshore______._-__-_-__-- eee ee 488 123 379 990 372 126 357 855 

Total.._2- eee 1,652 500 1,791 3,943 1,161 465 1,518 3,144 
Maryland______.-2-_ eee 8 ______L_ 5 
Michigan______-______-_- 22s eeeeeeee 64 44 294 402 65 26 273 864 
Mississippi. _-_.___--_---------- eee 250 Al 544 835 226 15 474 715 
Missouri____...--22 2 eee eee eet 5 B LULL e ee Lee ee 4. 4 
Montana__________________.__._.__-____._._......-_...._......... 214 11 327 552 194 22 338 554 
Nebraska__--.. 20-2 eee nee 62 1 226 289 42 1 136 179 | 
Nevada_______-. 22 - e eeee ceee ee eee cee ne lo ieee eee 8 9



New Mexico: 
West... ee en ee eee eee ee 21 295 99 415 52 231 - + +#62 845 
East_.._..---------- en ne ee ee ene 545 47 - . 280 822 542 26 198. 746 

Total. _.-- ee ee eee 566 842 329 1,287 594 257 240 1,091 | 
New York______ 2 ee eee eee eee eee 6 19 41 66 163 13 35 211. 
North Carolina___-..-..---22 2 ee ee eee eee eee eee eee ee 11 V1 eee eee eee eee eee 
North Dakota_______-. oe eee 78 iL ue 107 185 TZ ..u-.-- 81 153 
Ohio________- ee ee ee ee ee eee ee ee eee 674 236 402 1,312 792 214 255 1,261. 
Oklahoma______..---_------ +e eee ee eee eee )=)— 1, 848 561 1,329 3,733 1,377 443° 1,032 2,852 
Oregon.___ ee eee ee ee ee ee ee eee ee eee 3 8 .2e-eeee Lue uee- 1 1 
Pennsylvania_.____._..------ oe eee ee eee eee iT 306 104 689 273 271 = =+=99 623 
South Dakota__......--2--- eee eee eee 2 uu +e 12 14) LL Le . 4 4 Q 
Tennessee. _____..-. 2 nn eee ee ee ee ee ee 4 1 57 62 3 1 43 Aq od 

Texas: - ; . d 
Gulf Coast... ee ee eee eee 488 274 814 1,576 587 213 621 1,421. B 
West___....---- eee eee eee) 2, 014 228 711 2,953 1,600 170 636 2,406 © bg 
Bast. ee ee eee eee 333 93 285 711 324 %8 272 674 y 
Other districts............-.- 2-2-2 eee 2, 686 575 2,247 5,508 2,216 . 491 1,928 4,635 tg 

Total____-_-.-22- eee ee eee eee eee eee, 621 1,170 4,057 10,748 4,727 952 3,457 9,136 S 
Utah. ee ee ee ee ee ee ee ee ee ee ee ee 69 7 66 142 59 10 73 142 ir] 
Washington._____-- 2 ee ee eee eee eee eee eee eee eee 3 8 LLpee ee Lee eeee 3 3 G 
West Virginia__.__-__2 2 ee ee eee 370 594 130 1,094 269 384 121 774 = 
Wyoming._--__---_-_ 2+ ee eee ee eee eee 347 51 517 915 399 39 «487 925 > 

Total United States... ow. eee eee )=—-16, 780 4,377 15 ,227 36 , 384 15 ,329 3,659 18 , 246 32 ,234 4 

A SSS SS SS SSS SSS SSS SSS SSS SS SSS SP SSS SSS SS Ss SE cS SS fc ss Ss rh PP SPAREN ky 

1 Excludes service wells. B 
2 Includes condensate wells. fe ] 

Source: American Association of Petroleum Geologists and American Petroleum Institute. S 
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Table 11.—Producing oil wells in the United States and average production per well per 
day, by States . 

eee 

Producing oil wells 

1966 - 1967 

State Approximate Average Approximate Average 
number of production number of production 
producing per well producing per well 
oil wells, per day oil wells, per day 
Dec. 31 (barrels) ! Dec. 31° (barrels) } 

eee 

Alabama....__._--_--.-------------------------- 524 42.2 532 38.1 
Alaska____.-- 22 eee 72 609.9 94 961.4 
Arizona____..-2- 2222 eee eee 6 45.2 20 616.2 
Arkansas. __.. 2 ee 6,372 10.5 6,459 9:0 
California. ...._.._2-- eee 41,348 23.0 41,608 23.7 
Colorado... ee 2,371 42.6 1,730 45.3 
Tlinois..__-. 2-2 eee. 28 ,608 5.9 27,887 5.7 
Indiana_-_..___- eee 5,300 5.5 24,831 5.5 
Kansas___...- 22 ee _-___-_-_-_----_ | 46,016 . 6.1 47,597 5.8 
Kentucky. _....-_22 2 eee _-_-___---. - 14,800 3.3 18,255 : 3.0 

Louisiana: 7 — 
Gulf Coast... _ ee eee 16,804 104.4 16 , 867 117.1 
Northern.____._-_- eee 14,259 10.4 13 , 803 10.7 

Total. _....._.-2------------------------- 81, 068 60.3 80,670 68.7 
Michigan_._.._._- eel 4,141 9.6 4,004 9.2 
Mississippi----_...__._.___-.-.-__-____.------_--- 2,549 59.8 2,557 61.3 
Montana_______- eee 3,507 26.5 3,390 27.8 
Nebraska... eee 1,511 24.3 1,430 24.9 

New Mexico: | _ 
Southeastern...__-_-____- eee 14,981 19.9 15,210 20.9 
Northwestern_______.-_-_____u ee 1,523 18.0 1,535 19.9 

Total......_......-----.-----_._---------. 16,504 19.7 16,745 20.8 
New York__-_-_....-.-.-.----- eee --_----- = 2.11, 882 . 4 12,582 4 
North Dakota__________ 2 ee 2,017 37.2 2,063 34.0 
Ohio_.._._--2 2 eee 14,192 2.1 14,638 1.9 
Oklahoma. _-___.._. .-- 2 eee. 80, 583 7.6 80,970 7.8 
Pennsylvania__--__.__.-._2- 2 eee eee ---- = 2.50, 645 .2 245,426 3 
South Dakota________________ ee 29 23.0 28 20.3 

Texas: 3 | 
Gulf Coast____....- 222 2 eee 19 , 255 27.8 18,925 31.0 
East Texas Field__________._________--_______. 16, 843 7.0 16,328 8.6 
West Texas.._______.______________---___ ee 66,910 20.2 66,002 21.5 

- Panhandle.____________- eee 13, 923 6.9 13 , 862 6.8 ; 
Other disticts_________._._________u_ 4 ee 79,377 9.9 76 , 884 10.4 ONY 

Total___._. eee ----- =: 196, 308 14.7 192 ,001 15.8 
Utah__-_-..-- eee 867 V7.4 869 75.9 
West Virginia.__._______________.______________u. 13 , 467 8 12,989 7 
Wyoming.....22- 2 eee 8,434 44.6 8,547 44.0 

Other States: 
Florida.......__.---_-2_- ee ee 42 123.2 41 103.5 
Missouri. .--___-_-_- 22 ee 150 1.8 146 1.4 
Nevada__-______________ ee 10 88.5 13 66.5 
Tennessee... 32 .6 33 .6 
Virginia__________-__ eee 2 7 4 2.7 

Total_____- 2 ee 236 26.1 237 22.4 

Total United States_._--.____.._._._____..._. 583,302 14.2 573,159 15.2 . 

1 Based on the average number of wells during the year. 
2 Compiled by Bureau of Mines, all other number of producing oil wells furnished by State agencies, , 
3 Division of the Texas Railroad Commission.



Table 12.—Daily average total demand for crude petroleum in the United States, by State of origin and months 

(Thousand barrels) . Q 
a 

State January February March April May June July August Septem- October Novem- Decem- Year o 
ber ber ber bs 

a tg 
te 

1966: td 
Alabama.___... ~~~ --- 16.4 14.8 21.4 37.6 16.2 26.8 15.7 23.7 28.6 20.9 20.8 20.2 21.9 oO 

Alaska_____-___-.-.---..-- 37.8 32.2 30.0 32.4 35.5 38.0 43.6 36.0 41.7 45.8 44.9 58.3 39.8 e 

Arkansas... .._-..------- 60.4 67.5 65.0 70.4 67.2 66.4 66.0 62.3 61.7 63.2 57.0 70.4 64.8 bey 

California. ..-.-.--.-_.-__-- 887.2 919.6 855.5 955.0 962.0 954.5 1,011.4 938.3 963.6 945.0 974.0 929.9 941.3 q 

Colorado__._...-.-.-_--.. 88.4 96.6. 91.0 89.4 82.7 92.1 91.3 89.2 90.1 98.4 92.1 91.0 91.0 = 

Florida...-._..-..---..__-- 6.5 12.8 0.2 6.4 6.0 3.8 9.0 6.2 ‘0.1 6.0 6.2 0.3 5.2 > 

Illinois.......-....-.-._-- 173.1 169.8 181.7 142.0 158.1 166.5 139.5 185.4 182.6 179.7 173.0 176.4 169.0 2 

Indiana.__..._--..--.-_-- 26.9 29.1 28.6 27.0 30.8 33.4 83.5 20.9 25.7 31.0 30.0 29.5 28.9 gg 

Kansas._......---.-..---- 291.3 272.1 281.8 271.7 277.6 285.4 3808.0 268.9 296.1 296.9 293.5 286.9 286.0 

Kentucky. -...-....-.-_--- 58.3 45.0 58.5 32.9 52.3 46.6 42.0 53.7 50.6 55.9 32.9 49.5 48.3 a 

Louisiana_____.._...__... 1,819.8 1,848.3 1,772.1 1,778.3 1,868.4 1,865.2 1,835.5 1,840.2 1,860.0 1,813.9 1,770,6 2,050.0 1,842.9 pe 

Michigan__.--..__-- 2 35.0 39.0 39.5 40.4 32.7 41.4 40.2 41.0 41.3 38.5 41.1 38.2 39.0 kd . 

Mississippi-.......------- 160.3 151.0 156.3 133.5 158.6 133.4 152.1 159.9 144.1 149.8 154.5 149.8 150.4 oO 

Montana..._...-------_ 97.1 98.0 88.2 82.0 101.6 108.0 99.1 1038.2 97.3 91.1 (97.2 101.1 97.0 ‘> 

Nebraska__..__..---..-.-- 54.0 34.1 37.6 48.3 40.8 39.8 33.4 34.7 45.2 23.1 34.7 38.2 88.7 ag 

New Mexico_.___-_.-.---- 358.5 342.6 343.5 325.1 337.1 336.2 333.8 339.6 296.4 871.1 319.3 375.0 840.0 a 

New York... 2-2 4.0 4.3 4.5 4.8 5.0 5.2 4.6 5.1 5.0 4.9 4.9 4.7 4.8 

North Dakota. ....___-__- 86.6 76.3 74.8 72.7 70.7 79.3 73.0 73.9 69.4 80.5 74.1 74.0 75.4 hg 

Ohio... 222 eee 33.0 28.9 30.2 30.7 30.1 31.4 23.7 29.3 29.6 26.4 26.8 29.7 29.1 wv 

Oklahoma.____....-.----- 588.2 615.3 580.1 581.5 592.6 601.4 625.6 651.8 634.8 599.0 602.2 631.2 608.6 g 

Pennsylvania__._....--.-- 14.5 10.0 12.4 12.8 8.9 15.5 9.0 7.7 13.5 13.3 8.2 12.5 11.5 Ct 

Texas.__.__.-__._..-----. 2,824.0 2,815.9 2,797.9 2,780.2 2,792.6 2,868.2 2,942.7 2,945.0 3,027.0 2,897.2 2,915.1 2,854.2 2,871.8 a 

Utah... eee 68.4 55.0 62.7 65.6 69.8 62.2 71.4 63.1 65.0 75.0 73.4 75.2 67.3 pe 

West Virginia._.._.._-._.. 10.6 10.3 9.9 9.5 9:9 5.3 7.9 11.4 7.6 8.3 10.1 9.7 9.2 ta 

Wyoming.---._-.-.-..--- 331.7 361.1 367.7 312.2 337.2 382.8 395.8 387.3 394.6 388.0 337.3 350.2 862 .2 

Other States.._.......-_... 1.7 1.7 2.1 2.6 2.7 1.8 2.3 2.0 2.4 2.1 2:2 2.2 12.2 
i 

Total domestic crude__._._ 8,133.2 8,151.3. 7,993.2 7,940.0 8,142.1 8,290.6 8,410.1 8,379.8 8,474.0 8,825.0 8,196.1 8,508.3 8,246.3 

Foreign crude._.......-.-. 1,266.9 1,215.6 1,284.9 1,148.5 1,239.2 1,255.4 1,289.7 1,258.9 1,218.8 1,227.7 1,191.8 1,141.1 1,224.3 

Grand total 1966.__._._.-. 9,400.1 9,866.8 9,228.1 9,088.5 9,881.8 9,546.0 9,699.8 9,638.7 9,692.8 9,552.7 9,887.9 9,649.4 9,470.6 

Pennsylvania grade (in- ; 
cluded above)_..._____-. 33.9 28.4 31.3 32.0 28.3 30.9 25.9 31.2 33 .6 31.8 27.9 83.2 80.7 Co 

od 

See footnotes at end of table. | ‘©



Table 12.—Daily average total demand for crude petroleum in the United States, by State of origin and months—Continued 90 

(Thousand barrels) | © 
EE SE ee 

ere reenenessssresnnennpsnng 

State January February March April May June July August Septem- October Novem- Decem- Year 
. er. er . ber 

EEE eee eee CC a eT ee PE er rreneepaenneererenctnrrcise 

1967: 
| 

Alabama_________.__.___. 12.3 24.0 17.8 30.0 20.8 18.1 16.6 13.7 15.8 22.7 29.5 17.6 19.8 
Alaska__________.__.- eee 34.0 69.6 57.4 39.2 59.8 79.2 75.8 72.2 89.9 112.9 120.2 85.9 74.6 
Arkansas_______________.- 57.3 59.6 61.3 54.7 . 61.7 55.8 59.4 58.9 49.8 55.2 59.5 58.2 57.6 California___..___...____- 912.8 914.9 915.4 947.7 978.9 978.5 951.0 1,011.6 992.5 1,015.3 988.0 974.3 965.4 
Colorado____._.._.__-__-- 95.6 99.6 80.7 73.8 112.2 106.9 91.5. 96.2 101.0 86.4 81.1 103.6 94.0 
Florida__.________-___ ue 6.1 6.7 0.2 10.3 2.7  ---.-- 3.1 9.5 5.7 0.7 5.9 1.3 4.3 
Illinois._____________-___e 150.8 159.6 157.4 169.9 168.9 147.0 219.7 127.0 166.0 175.0 155.8 159.0 163.1 Indiana________.________. 29.1 30.6 26.9 25.0 28.3 28.1 23.9 37.2 21.7 29.1 28.9 24.5 27.8 
Kansas____________-__-_ 257.0 268.5 301.5 246.0 259.3 283.7 293.4 281.3 262.3 270.5 243.4 269.2 269.8 
Kentucky________-._-___- 40.7 49.9 47.4 39.0 38.1 55.9 37.0 45.9 31.9 43.4 48.9 40.1 43.1 tes Louisiana__--__.._.------- 1,902.3 2,072.5 2,038.0 2,024.2 1,968.2 1,994.4 2,196.0 2,288.4 2,285.5 2,237.2 2,198.5 2,260.6 2,122.5 
Michigan___________.____. 39.6 37.5 38.5 37.1 37.6 35.6 31.2 34.7 45.6 33.2 42.0 87.4 37.5 Z 
Mississippi_______.______- 142.6 177.1 161.3 131.3 159.2 172.2 165.2 153.0 152.3 168.7 159.5 152.8 157.8 by Montana_____________.__. 75.4 101.9 94.7 86.0 80.9 93.4 106.1 81.8 109.7 103.2 93.9 111.8 94.8 > 
Nebraska_______________._ 41.5 23.4 54.6 39.1 22.0 38.8 42.3 31.4 41.9 42.5 83.7 31.8 37.0 HH 
New Mexico______________ 348.8 345.0 815.9 363.7 353.4 348.5 319.0 825.7 353 .2 829.3 359.5 855.6 843.0 tA . New York________________ 5.0 5.2 5.6 5.6 5.9 6.7 5.7 5.6 5.4 5.2 5.0 5.0 ~—~=§.4 7, 
North Dakota____________ 73.2 75.4 73.5 61.0 34.7 65.9 78.7 74.9 70.4 75.8 79.7 76.1 69.9 by 
Ohio____________-________ 25.5 24.9 30.3 27.5 30.9 23.8 26.8 28.0 28.2 28.9 30.4 26.4 27.7 > 
Oklahoma.__________.____. 644.6 648.8 672.3 568.3 626.4 658.5 642.8 647.2 620.5 676.6 597.5 630.7 686.4 a 
Pennsylvania_.__________. 10.8 9.1 9.9 10.0 8.6 12.9 7.0 5.9 12.2 11.4 10.4 14.3 10.2 w Texas_____-.--.---------- 2,949.0 2,953.8 2,866.0 2,835.1 2,906.3 2,973.1 8,274.8 8,294.0 8,278.5 8,121.4 8,149.1 3,286.3 3,075.1 2 
Utah__________. Le 58.9 71.6 68.9 61.9 92.7 68.2 60.8 66.0 70.6 67.3 66.4 58.9 66.0 © St 
West Virginia____.______.- 12.4 8.7 9.7 10.7 6.3 12.9 7.7 8.5 13.0 6.6 9.4 7.1 9.4 £ 
Wyoming. _____._---_____- 323.4 317.5 322.2 327.8 347.5 411.2 449.8 421.6 449.8 330.9 341.7 363.6 867.5 - 
Other States_.__.._.._____. 2.1 2.4 3.9 7.4 10.6 10.9 10.0 11.3 14.0 12.4 13.3 11.2 29.2 & OOO errr i"__|eS FF ~~ 

Total domestic crude_--_ 8,250.8 8,557.8 8,431.3 8,232.3 8,401.9 8,679.2 9,195.3 9,231.5 9,287.4 9,061.8 8,951.2 9,163.3 8,788.9 Foreign crude.__.__.------ 1,246.9 1,043.7 1,140.3 1,228.4 1,201.7 1,222.3 1,102.8 1,046.8 998.7 1,036.9 1,045.4 1,121.5 1,120.2 : 
SSeS ees eee See 

Grand total 1967.____-.- 9,497.7 9,601.5 9,571.6 9,460.7 9,603.6 9,901.5 10,298.1 10,278.3 10,286.1 10,098.7 9,996.6 10,284.8 9,909.1 
Pennsylvania grade (in- 

cluded above)_..__.___-_- 35.0 29.4 31.9 32.5 28.3 35.4 28.5 26.4 37.2 31.0 31.3 83.0 31.6 
EEE 

1 Arizona, 0.4; Missouri, 0.3; Nevada, 0.9; South Dakota, 0.7; Tennessee and Virginia less than 0.05. . oo 
2 Arizona, 7.6; Missouri, 0.2; Nevada, 0.8; South Dakota, 0.6; Tennessee and Virginia less than 0.05.



Table 13.—Total demand for crude petroleum in the United States, by States of origin and months 

(Thousand barrels) . 

January February March April May June July August Septem- October Novem- Decem- Total 
. ber ber ber g 

eae aa acca S 
1966: | | by 

Alabama____.__-...-----__-- 509 418 663 1,128 501 8038  .486 736 858 649 623 627 7,996 
Alaska._.....-.--------_-- 1,172 901 931 973 1,100 +=1,141 1,351 1,116 1,251 1,419 1,847 1,807 14,509 a 
Arkansas.________..-.--.__-- 1,878 1,890 2,015 2,114 2,088 1,993 2,047 1,931 1,850 1,960. 1,709 2,181 23,646 3 
California_____.........-..-. 27,5038 25,749 26,519 28,649 29,821 28,636 31,353 29,088 28,908 29,294 29,221 28,827 348,568 Ps 
Colorado_._____._..___-_---- 2,740 2,704 2,821 2,684 2,568 2,764 2,830 2,766 2,702 3,050 2,763 2,821 33,208 ° 
Florida__..___.---.------ 201 359 7 192 186 113 279 192 4 185 186 8 1,912 is 
IMinois__-_. 222-2 5,867 4,756 5,681 4,262 4,900 4,994 4,323 5,747 56,479 5,571 5,190 5,467 61,687 Bi 
Indiana__.___________--_---- 885 ‘816 887 809 955 1,003 1,088 648 771 960 899 914 10.585 & 
Kansas__.._..__...._..____.- 9,029 7,619 8,737 8,158 8,606 8,562 9,548 8,336 8,883 9,204 8,806 8,893 104,376 a 
Kentucky.___-_-.--_- - 1,807 1,261 1,814 988 1,622 1,398 1,302 1,664 1,519 1,734 986 1,534 17,629 >. 
Louisiana_____..-__.-.--.,-- 56,399 51,752 54,984 53,199 57,766 55,954 56,902 57,047 55,800 56,280 58,117 68,549 672 ,649 Zz 
Michigan__-._-..------.------ 1,086 1,091 1,226 1,212 1,018 1,248 1,245 1,270 1,288 1,192 1,284 1,186 14,236 UD 
Mississippi__..._____.__-___- 4,968 4,227 4,846 4,005 4,916 4,003 4,715 4,957 4,322 4,643 4,640 4,644 54,886 = 
Montana.___...-.-_-_._-_-___-- 8,011 2,745 2,788 2,459 38,158 3,240 38,071. 38,199 2,920 2,825 2,916 $3,135 35,407 te 
Nebraska_--_-..---__-._____.- 1,678 954 1,166 1,448 1,264 1,194 1,034 1,075 1,356 715 1,040 1,185 14,104 Ke 
New Mexico._..-.--.-...._.--. 11,112 9,598 10,647 9,758 10,450 10,086 10,349 10,527 8,892 11,505 9,578 11,626 124,118 2 
New York_.--.-- 2.22 __.- 125 121 140 143 155 155 144 158 150 151 146 147 1,735 
North Dakota______-._._._.- 2,686 2,186 2,819 2,180 2,191 2,379 2,262 2,290 2,082 2,496 2,222 2,293 27 ,536 te 
Ohio____.._-_-- eee 1,022 808 936 920 934 941 736 910 888 ~ 819 805 920 10,639 cq 
Oklahoma___._..--_---__.... 18,2383 17,229 17,988 17,447 18,370 18,042 19,394 20,207 19,044 18,569 18,065 19,567 222,150 r= 
Pennsylvania__.......-_---_- 450 279 385 383 276 A66 280 238 406. 4138 246 887 4,209 
Texas_........--------.--.-. 87,548 78,845 86,735 83,406 86,572 - 86,047 91,223 91,295 90,808 89,815 87,452 88,482 1,048,228 a 
Utah_-_--___--2---e-e----- = 2,121 «1,589 1,945,967 2,164. s-11,865 92,214 +=(1,957 1,951 2,824 2,202 2,330 24,579 § 
West Virginia_-.....-..-.____. 330 289 306 284 307 159 245 353 229 256 304 302 3,364 o 
Wyoming.-----.-.-_.-..--.. 10,282 10,111 11,398 9,365 10,452 11,485 12,270 12,005 11,838 12,029 10,119 10,856 182,210 a 
Other States_.__.-_ 22 2 _. 52 sD 65 78 85 538 72 62 71 66 66 —— 170 1789 Q | 

Total domestic crude___.___ 252,129 228,286 247,789 288,201 252,405 248,719 260,713 259,774 254,220 258,074 245,882 268,758 3,009,900 ma 
Foreign crude......-__....... 39,278 34,085 38,281 34,454 38,416 37,661 39,981 39,026 36,565 38,059 85,756 35,374 446 , 881 

De eal 1966.._.._..... 291,402 262,271 286,070 272,655 290,821 286,380 300,694 298,800 290,785 296,183 281,688 299,182 3,456,781 
1 verage: 
Domestic crude________ 8,188 8,151 7,993 7,940 8,142 8,291 8,410 8,380 8,474 8,325 8,196 8,508 8 , 246 
Domestic and foreign 

erude___._________.. 9,400 9 ,367 9,228 9 089 9,381 9 646 9,700 9,639 9 ,698 9 , 5338 9,388 9,649 9,471 
Pennsylvania grade (included 

above)_._..--.---...-.-.-. 1,051 194 970 961 876 927 804 967 1,009 —° 985 888 1,030 11,212 
ooo eee eeeeeeeeeeeoeoeeEeeeeeeeeeeoeeeeeelel=lE“=E=——TElEelEe—eEle=—eouOuOEoEeeEEee—eee———m—meEoEooeToEe—=—eoo—oeEoeoeoEEooo——————————————————eeeE—ooomeemom————————— 00 

See footnotes at end of table. 
a



Table 13.—Total demand for crude petroleum in the United States, by States of origin and months—Continued 99 

_ (Thousand barrels) | | NO 
Ce 

January February March April May June July August Septem- October Novem- Decem- Total 
. ber ber ber | . 

LA CA 

1967: 
Alabama___________._______- 380 673 553 900 645 542 514 425 ATA 702 884 546 7,238 © 
Alaska.._._________..._____. 1,055 1,950 1,779 1,176 1,853 2,375 2,349 2,288 2,698 3,499 3,604 2,663 27,239 
Arkansas_______.__.-__.___-. 1,776 1,668 1,900 1,640 1,912 1,673 1,842 1,827 1,495 1,711 1,785 1,804 21,033 
California. .._-_------------- 28,296 25,616 28,378 28,483 30,347 29,355 29,480 31,360 29,775 31,474 29,641 30,204 352,859 
Colorado_______.__-.__- ue. 2,965 2,788 2,501 2,213 3,477 3,208 2,837 2,981 3,029 2,679 2,433 3,212 34,323 
Florida__.._-.__..--- 2-2 ee 190 187 7 308 85 __ ee 96 293 171 - 23 176 39 1,575 
Illinois.._ 22 ee 4,676 4,469 4,878 5,098 5,237 4,411 6,810 3,937 4,982 5,424 4,675 4,928 59,525 
Indiana__________--_--_-___-_ 901 857 833 751 878 842 741 1,153 652 901 866 760 10,135 
Kansas____-_________-_____- -. 7,967 7,518 9,347 7,882 8 , 037 8,512 9,094 8,720 7,869 8,385 7,303 8,345 98 ,479 
Kentucky_________________-. 1,262 1,398 1,469 1,170 1,182 1,677 1,148 1,424 957 1,346 1,466 1,244 15,7438 ta 
Louisiana__---_-_----------- 58,972 58,030 63,177 60,728 61,0138 59,8382 68,077 70,989 68,567 69,352 65,956 70,079 774,722 D 
Michigan__________-____-_-.- 1,227 1,051 1,194 1,113 1,166 1,069 967 1,076 1,367 1,029 1,260 1,160 13,679 
Mississippi__.__._...-___-.--- 4,421 4,960 5,000 3,988 4,936 5,165 5,120 4,743 4,568 5,231 4,785 4,737 57 , 604 5 
Montana______________-_-_-- 2,338 2,852 2,937 2,579 2,508 2,801 3,288 2,537 3,290 3,200 2,817 3,466 34,613 > 
Nebraska___._._--____-.--__-- 1,287 655 1,694 1,174 682 1,163 1,312 973 1,256 1,316 1,010 985 13 ,507 a 
New Mexico.___.___.-._-_._-. 10,812 9,660 9,792 10,911 10,956 10,456 . 9,889 10,097 10,595 10,209 10,786 11,024 125 ,187 m 
New York____.--_-_-_-__ eee 155 146 175 167 182 — 172 176 172 161 162 - 150 154 1,972 i! . 
North Dakota_____________- 2,269 2,111 2,278 1,830 1,077 1,977 2,441 2,323 2,113 2,349 2,391 2,360 25,519 tl 
Ohio_._____ ee 789 698 938 825 958 713 829 868 846 896 912 819 10 ,091 > 
Oklahoma.___.----_...------ 19,982 18,166 20,842 17,049 19,417 19,757 19,928 20,063 18,615 20,976 17,926 19,553 232 ,274 wd 
Pennsylvania___..-_-_._.-____- 336 254 307 299 265 386 218 183 365 354 312 444 3,723 ow 
Texas......-.----.---------- 91,418 82,707 88,845 85,053 90,095 89,195 101,520 102,114 98,355 96,764 94,474 101,874 1,122,414 S 
Utah_____ eee 1,827 2,005 2,137 1,857 2,254 2,046 1,884 2,046 2,118 2,087 1,992 1,825 24,078 os 
West Virginia_._.__.___._____ 383 244 301 321 196 388 239 263 390 2038 282 220 3,430 . 
Wyoming_-...._._-._--_-.... 10,026 8,890 9,988 9,884 10,772 12,3885 18,945 18,071 18,495 10,259 10,252 11,271 134,138 be 
Other States......-____-____Le 66 68 120 221 330 326 310 351 420 385 399 847 23,343 & 

Total domestic crude._._.... 255,776 239,621 261,370 .246,970 260,460 260,376 285,054 286,177 278,623 280,916 268,537 284,063 3,207,948 
Foreign crude..._......------ 38,653 29,223 85,351 36,852 37,253 36,668 34,187 32,452 29,960 32,1438 31,362 34,765 408 ,869 

Grand total 1967_____._.... 294,429 268,844 296,721 288,822 297,718 297,044 319,241 318,629 308,588 313 ,059 299,899 318,828 3,616,812 
aily average: 

Domestic crude_______- 8,251 8,558 8,431 8 , 232 8 ,402 8,679 9,195 9,232 9,287 9,062 8,951 9,163 8,789 
Domestic and foreign . . 

crude_____. ee 1,247 1,044 1,140 1,228 1,202 1,222 1,103 1,047 999 1,037 1,045 1,121 1,120 
Pennsylvania Grade (included 

above)____._- ee 1,084 824 988 975 876 1,063 883 819 1,115 960 939 1,024 11,550 

1 Arizona, 184; Missouri, 97; Nevada, 311; South Dakota, 239; Tennessee, 7; and Virginia 1. . - 
? Arizona, 2,769; Missouri, 74; Nevada, 279; South Dakota, 211; Tennessee, 7; and Virginia, 3. .



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 873 

- Table 14.—Receipts of domestic and foreign crude petroleum at refineries in the 
United States 

| (Million barrels) | | | 

Method of transportation 1963 1964 1965 1966 1967 P 

aE 

By water: 
Intrastate._.____.._.-_.-.------------ 129.8 125.9 147.3 152.0 129.1 
Interstate._.______------------------- 807.1 285.9 296.6 347.7 428.4 
Foreign.__._..__.-------------------- 822.2 337.1 344.4 320.7 265.3 

Total._.....--_-------------------- = 759.1 748.9 788.3 820.4 822.8 

By pipeline: 
Intrastate. .______2.____-.-_-_---.---. 1,877.2 1,426.0 1,407.0 1,465.8 1,581.1 

Interstate.___..__..-_-.-------------- 900.8 929.4 955.8 996.2 995.9 
Foreign..._..-_..-------_------------ 90.1 101.7 107.4 126.0 146.6 

Total_.....__-_..-----------------. 2,368.1 2,457.1 2,470.2 2,588.0 2,723.6 
—e—E—e————————————————————————————————— 

By tank cars and trucks: . 
Intrastate. ..._____--_-.----------- eet 36.2 34.4 34.8 38.1 40.0 

Interstate. _____.___-_-.--.----------- 4.5 4.8 3.5 4.5 5.7 

'Foreign------------------------------ 0.1 ---------  --------- =e ------- +--+ ------ 

Total__._...___--------------------- 40.8 38.7 38.38 42.6 45.7 
Grand total_---__------2---222------ 3,168.0 3,244.7 8,296.8 3,451.0 8,592.1 

P Preliminary.
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. | . _ Table 15.—Refinery receipts of domestic 

| a (Thousand 

oo Interstate receipts from— 
' . Total Intra-—§_ —$@- 
Receiving district and State domestic state Ala. Calif. NY, 

"receipts receipts - and Ark. Nev., Colo. | and TH. 
Miss. and Fla, . 

Alaska . 

District 1: . . | . 
Delaware, Maryland_...__........_.... 18,3845 Looe eee eee eee. 700 .__... 
Florida, Georgia, and Virginia.....______ 3,849 2.222 1,889 22 ee eee ee 
New Jersey...__....__.__._.___.._._.- 89,762  ......... 15,323 _____- 807 _____- 814 _____- New York____... 20.22.22 222-2--- 8 ee. O,811 0 22s eee ee eee eee OO Pennsylvania: : . , 

Bast... e ee 119,119 ____-..-. 1,660 -2eeee eee eee ee. 
_ West...--... 16, 869 4,560 -----2 eee. Leet. Lee.) 1, 882 365 

West Virgina..-.-.._.........._____. 2,604 1,515 -2eee, eee eee eee eee 

| Total... ee eee. 250, 859 6,075 18,372 ...... 807 ....... 3,396 1,140 
District 2: ; | 

Illinos___...2 22.22. 240, 346 23,562 __.... _..... LLL. 305 _-.--2 LLL. 
Indiana_._........................... 164, 524 1,899 __--.., Leelee. Ltt.) 1,257) Le. 7, 647 
Kansas__.........__._......_-...... 129, 612 82,099 _..... -Lite. Lette. 611,797) 22 
Kentucky, Tennessee.._-......._.__.-- 54,116 12,011 1,842 -..-.. 2LLLL. ~---g- 212 7,741 
Michigan......._____.__._.........__. 42,004 12,800 _.---. -L--e.  Llleeee Lee. 4,543 
Minnesota, Wisconsin...........--...__ 9,772 eee ee eee eee eee 
Missouri Nebraska_..._....._......__. 25,525.22, eee tele tees wees wees wn North Dakota..........222---------- 17,089 16,640 -.-... _1..) lo) Tt 
Ohio 

Rast......2..2.-.-2.-.--2. ee. 56 see) 5 720! wee---  -eee-e ------ = 2,899... 10,757 
West... ee 126, 165 7" 4,340.2. LL 5,062 _.__._ 17,456 

Okahoma.___...................._._- 155, 056 115,427 _..... Loo. LL. 957 ___.._. LLL. 

Total. .__..-- 0.2 eee 983, 967 270,158 6,182 ____.. _____. 11,777 12 48,144 
° Nr 

District 3: 
Alabama... __..._............._..__..- 4,115 1,085 2,809 _...-. _L-L.w Lleleee. LL 
Arkansas._......_...._._........_._.. 28, 183 22,1238 _2288 Lene ete eee eee 
Louisiana._...__...........__....__... 355, 295 296,144 22,075 284 eee eee eee 
Mssissippi_.._........_....------___. 62,124 12,021) 2222. Leelee eee eee 8 
New Mexico...._..._..._.-_.---_____. 12, 420 12,420 __.-2. Leelee lee eee ee. 
Texas___......_......._.........__._. 961, 954 710,489 1,248 __---. Looe, Looe. ----e- 

Total. .....-. 22 ee 1,424,091 1,054,232 26, 132 284 oe, eee LeeLee 
SS} Sn 

District 4: 
Colorado.____....--_._..-...-----_ 13, 157 i 
Montana.____.._-................____- 30, 251 11,960 ...-22 Leelee Lee eee. 
Utah__...._- 2. 36, 081 9,731 __.-.2 LLL. 71 (18,650 __....  _L__L. 
Wyoming.-..._......__.__........ 39, 469 37,741 _2oie, Leet. eee), 882 88 

Total_-.....-...........-....-.___- 118, 958 60,723 _..... ______ 71 20,082 __..._ _____. mE rrr 
District 5: 

California. .--....-..22-2------------- 887,994 352,323, _.__.. 1 417,818 8 Other States!____...__..._........... 14,373 6,730 _..... _..... 7,643 _..... _..... 1 
Total.....__..-_--._.___....__ ee. 402, 367 359,053 -...-. ._..-. 25,456 _..... _..... _..... 

eee eee eee 

Total United States.................. 3,180,242 1,750,241 50, 686 284 26,334 31,859 3,408 49,284 
Daily average....._._......---.____- 8,713 4,795 139 1 72 87 9 135 

LL 
eA pr ere 

1 Alaska, Hawaii, Oregon, and Washington, 
2 Oil from Virginia.
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crude oil by States and districts in 1967 

barrels) . 
ae 

Interstate receipts from— 

Ind. Ohio Nebr., 
and Kans. and La. Mont. N. Dak. New Okla. Texas Utah W.Va. Wyo. Total 

Mich. Ky. and Mex. receipts 
S. Dak. 

wee e ee wee eee ewe 7,089. ..2.-2. Celle eee ee ee eee ee §,556 ..- 2. feel fee 13,345 
wee eee wee e ee tween 1,119 ---eee, Lele eee eee wee 608 ..---. ------ 833 3, 549 
meeeee wee ene weeeee) = 40,706 Le eeee +e 819 815 23,368  -_-.-. -.LL-- 110 89, 762 
meen nw ne eene 90 Lee fleece eee wee eee 4, 363 Ss b, dil 

weeeee eee eee ones «=: 600, 864 eee wee 3808  ...-... 56,287 -..--. -Lllee) +e -eeee 119, 119 
wee-ee weeeee 8, 085 LL 4,410 22.222 Ll eee. 7440 -oeeel Lt eee) i, 8760-2 e 12, 309 
wecene weeeee) (1,089) Lhe lle Lee eee eee eee eee eee ee ee eee ee eee ee eee eo ene 1, 089 

weeeee weee-- «© 4, 214-116, 778 4,410 __-.L_- 1, 127 5,919 85,802 —_____. 1,876 943 244, 784 

639 5,194  __.-- 4,194 631 698 30,900 36,373 127,051 576 __---- 10,223 216,754 
123 15,393 6 ...---. 18,686 4,899 11,649 38,842 39,589 __..._ ...... 29,534 162, 625 

ween ee wee e ee eee eee eee eens 1,319 1,595 6,275 18,726 15,188  -_.... ------ 2, 663 47,513 
eae eee ee enee 312 32,498 __-.--. Leelee eee eee eee eee eee eee eee eee eee eee eee eee 42,105 
cee ee en wee eee wee cece te cee eee ce eee cee ee ee eee eens) 15,678 Lee ++ --- 8, 988 29, 204 
ween ween eee eee eee eee een eee 7,763 ..----- teen eee eee eee eee eee eee 9 q,712 

. ao---- 80 .-. 2, eee eee teen ee wee eee 9, 483 2,356 8,379 ._.--- -.----- 5, 227 25,525 
ween ee ce en ee ce eee eee eeee 899 nee eee eee eee eee ee eee eee eee eee eee 399 

ween ee neces oe eeee 1,642 _-- Lo. eee eee eee eee eee eee eee + eee 1, 316 16,114 
25 452 _..... 31,965 ______- 3, 629 2,247 8,236 47,903 ...--.. ------ 4, 824 126, 139 

------ 4,768  .___- 1,397 --...-2) Leelee 4,432 __..... 27,527 548 1-2.) +H eH 39,629 

787 25, 887 18 71,696 16,035 18,584 64,986 104,533 281,260 1,124 __.... 62,784 713, 809 

ewes nee e ee ween 234 Leen eee eee ee wee nee BT) wea eee eee eee 3, 080 
mec eee nee eee one ee 2,681 Lee. Clee ele tee eee teen ee 3,429 ....-. u----- ------- 6, 060 
ween ee ce eee ee eee eee ee ee eee nee 28 36,764  -__.-. ------ ------- 50, 151 
weceee ceewee) eeeeee)= 80, 108 eee Lee eee eee eee eee ee eee eee eee eee eee 50, L103 

TT 7793 TTT) 906,746 2222TTD TTD 40s199 1160 222222 2,089 22222) L251, 465 

ww nene 23. _...... 259,714  -...--.  -...... 40,199 1,188 40,230 2,089  -._.-- ---__-_- 369, 859 

mene e es nee e ee ween eee eee 720) __. eee To ween ee ee eee ee 16 .....- 11,123 11, 866 
eee ce cee eee cece ee cece cece ee cee cece eee nee ce eee ee wee eee eee ee) 18,291 18, 291 
meme cee eee eee cee eee eee eee fee neee 140 __u-.e Leelee Leet eee 7,539 26, 350 
eee ee eee eee ee eee nee 161 35) oe ee ee eee eee eee eee eee eee ee eee eee 1,728 

eee eee cee eee wee eee eee eee 881 35 147) oe Lee 16 _..... 37,008 58, 235 

eee ee cee eee eee ene cee cee eee eee ewe eee 6,449 _._.... ------- 11,409 -..-.-. ------- 35, 671 
eee ce) cee eee) wee eee) cee ee cece eee cece eee e eee cee eee nee eee fee eee eee eee eee 7,643 

meee ee eee ee cee eee nee eee eee eee 6,449 __..... -.----- 11,409 LL -.) L--L-- 43,314 

787 25,910 4,232 448,188 21,326 18,619 112,908 111,640 407,292 14,638 1,876 100,730 1,430,001 
2 71 12 1, 228 58 51 309 306 1,116 40 6 26 3,918 

ee 

3 Oil from Tennessee 
4 Includes 2,768,000 barrels from Arizona.



Table 16.—Crude runs to stills and refinery receipts of crude oil by origin of the crude and method of transportation 1967 og 

(Thousand barrels) | od 

RN
 

Refinery receipts.of domestic crude— 
OT OrOvVOOrvOrOrOrre-«~Csé—RRfineery receipts 

Refinery By receiving State and method of transportation of foreign crude 
Crude fuel use By State Change —————————_—_—_—_ OO 

District and State runs to and of origin in Intrastate Interstate . 

stills losses of refinery ——_——-__—___—_—_———_———- OO 
domestic stocks Tank Tankers Tank ‘Tankers Tankers 
crude Pipelines cars and and Pipelines cars and and Pipelines and 

trucks barges trucks barges barges . 

en 

District 1: 

. 

Delaware, Maryland.._....-.----- 39 ,028 —14 ____._---- +8390 ____-_---- cee eee eee eee eee eee ee ee e--)=— 18,845 _L---- = 26,059 

Florida, Georgia, Virginia__-.-.--- 15,810 __-_--- 1,526 +196 ___.--e-e oe ee eee eee eee eee eee 527 8,822 __..... 11,657 

New Jersey_._-_.--_-.----------- 169,775 1 ._-eee- gee $2,281 2 eee eee peewee ee n-ne -------+ 89, 762-2 =~. = 82,295 ta 

New York__._._-._-.--+----------- 25,208 —1 1,882 +17 pane ee ween e-- eae §,3811 c.-..-. ----.-. 19,918 _____-- 5 

Pennsylvania: 
Bast_..._._----------------- 193 , 867 146 ___..-... $2,102 ___ Lee. Leelee Lee eeee -eeeee-  ------- «119,119 ___---. = 76, 996 B 

West_______.__.------------ 16,756 1 4,560 +112 4,438 122 __---.. 10,675 941 6938 ___.-.. _-_-.-- > 

West Virginia_._........--.---.--- 2,587 __._-- 3,391 +17 1,454 61 __LL--- 733 856 _ ule lee anne et 

a A A ta 

Total__...._.----------------- 1 462,581 133 11,359 +5,115 5,892 183 _...-.. 16,719 1,824 226,241 19,918 197,007 a 

District 2; 
] 7 eA 

Illinois.......------.------------ 239 , 968 32 72,846 +346 23 ,445 117 ._-.-.. 216,605 —____._. 179) © ee Lee bg 

Indiana____.__.__.---.---------- 164 , 487 3 2 , 538 +34 1,266 633 ___.-.. 162,496 129) __ee ee Lee Leen ee Ww 

Kansas___.__--.---..--_--------- 129 ,245 38 108 ,009 +329 79,715 2,884 ___.... 47,498 bs S 

Kentucky, Tennessee. ___..------- 54,441 3 12,023 —328 4,465 227 7,819 ____--. 24 42,081 ._----. ---.--.. be 

Michigan._.___...-.------------- 50,150 83 12,948 +182 10,975 1,825 ___---.. 29,204 —-.._-.. -.----- 8,411 __ ~~~ . 

Minnesota, Wisconsin..-._-...----- 42,596 16 —L___-_..- —450 ive lee LLL Lee eee eee 7,772 1... ------.- 84,890 __--.-- te 

Missouri, Nebraska_.._...-------- 25,508 __._-- 10,844 422 ooo eee eee) 25,525 Lee Wop eee -e----- = ------ 3 

North Dakota__......-_---.--.-- 17,086 q 224,415 — 54 16,182 ~§08 wlll ee ee Tene 899 ___Vuu uu uueee Wee nee <3 

io: . 

Bast_._.____,.-------------- 21,796 ____.- _ f. 4,941. 758 ....-.. 16,114 Liu. Lule nu ene ee eee eee 

West_.._........ 1-2. tee. ~~: 140,207 18 } 9,940 218) 26 _...... 126/189 ~_2-.. 1lll > 18,885 2LLLILS 
Oklahoma______._..-.-.--------- 154,526 63 227,067 +467 112,449 2,978 __..-.. 89,629  .__--.- ©-U lle ween eee Lene ne 

Total__.___.__---.----.-..---- 1,040,005 263 480 , 630 +335 253 ,388 9,451 7,319 670,982 567 42,260 56,686 ___---- 

District 3: 
Alabama_________-.-_------------ 4,222 —1 7,432 —106 __ Lue LLL eee 1,085 ___.--. 165 2,915 1... ------- 

Arkansas_____._....---.-.------- 28 , 202 —2 22,407 —17 20,952 1,171 ____--- 5,771 289) _.u-- ene eee oH Hee ee 

Louisiana__..__._..------------- 356,743 —3883 744 ,332 —393 227,076 4,109 64,959 47,547 870 §=11,284 __loe--. 672 

Mississippi_-._........-.-----.--- 62,113 —l 56,310 +12 9,914 2,107 __.---. 50,108 —__..--- Leen woe ae--) ------- 

New Mexico__._.-._-_.._.------- 12,438 6 125 ,328 —24 11,151 1,269 ____2-, -uueee eee ee ween eee wenn ee nee 

Texas_.________-_-.------------- 960 , 895 129. 1,117,781 +930 677 , 520 8,446 24,523 128,036 179 128,250 ..__-.. ------- 

Total____.___.__.__.-_-------- 1,424,618 —252 2,073,590 +402 946,618 17,102 90,517 231,457 1,008 187,899 ____-_. 672



| QQ 
a bd 

ca 
gg gg gg o 

District 4: 
Colorado___.__..-------.-------- 13, 427 Al 33,150 —55 ane ee 1,291 ___.._-. 11,823 48 __LL_ee 256 _.-___- 3 
Montana__________-._--_----_--- 36 , 432 —1 33 ,286 +181 11,047 9138 __._-.. 18,291 __uleee LLL Lee 6,861 _______ ry 
Utah_____ eee 36,081 —2 24,369 +2 7,396 2,885 LLL. 25,098 1,252 __.--- Lee eee Lee bo 
Wyoming... -.-..-___------_---- 39 , 466 58 188 , 471 — 55 37 , 072 669 ___LL_e 1,105 628 LoLe ee Lee Le g | 

Total.......--.-----e-e------- 125,406 96 229,276 +78 55,515 5,208 ___.... 86,817 1,918 __.._.. 6,617 ___._.. by 

District 5: 7 7 a x 
California__._..__...__---------- 436 ,658 —16 360,189 +3,049 313 ,004 8,015 31,304 20,446 376 14,849 _______ 51,697 > 
Other States 3__-_-__-__._- Lee 93 ,381 —103 25,198 +399 6,780 -.L eee Lee eee LeeLee tne 7,643 63,391 15,918 Z 

Total____.---- 2 eee 530 , 039 —119 385,387 +3,448 319 , 734 8,015 31,304 20,446 376 22,492 63,391 67,610 kd 

Total United States_____....... 3,582,594 121 3,180,242 +9,3738 1,581,142 39,959 129,140 995,921 5,688 428,392 4146,557 265,289 4g 
Daily average__..____..-_..-_-- 9,815 LLL 8,713 +26 4,332 109 354 2,728 16 1,174 401 T27 3 

A io 

1 Includes 288,576,000 barrels in Delaware River Valley. 3 Alaska, Arizona, Hawaii, Nevada, Oregon, and Washington. S| 
2 Includes 12,000 barrels from South Dakota. . 4 Excludes crude oil imported for direct fuel use by pipelines. _ Kd 
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Table 17.—Transportation of petroleum products by pipelines in the United States, 1967 by months 

(Thousand barrels) 

oe 

Item January February March April May June July August September October Novem- Decem- Total 5 
er er 

a re 
A) 

Turned into lines: > 

Gasoline: 
DF 

Motor___.......---.---. 89,394 85,579 95,1938 95,897 102,951 106,484 105,818 105,818 101,416 101,556 99,039 101,353 1,189,998 i 
Aviation__.__.-.--~----- 688 706 867 704 964 786 975 809 820 711 773 585 9,388 el 

Total..._...--..-.-.-. 90,082 86,285 96,060 96,601 103,915 107,270 106,298 106,622 102,236 102,267 99,812 101,938 1,199,381 B 
a nn 

sss aa wo 

Jet fuel: ; © 

Naphtha type_.-.._.--_-_ 1,586 1,769 2,100 1,800 2,073 1,797 2,207 2,058 2,201 2,877 1,778 1,945 23 ,691 © 
Kerosine type___...____-. 7,467 5,856 7,055 6,843 6,943 7,664 8,344 9,851 8,659 8,589 9,595 9,044 95,410 A 

Total...........-----. 9,053 7,625 9,155 8,648 9,016 9,461 10,551 11,409 10,860 10,966 11,373 10,989 119,101 © 
Kerosine_____._...--..--.--. 7,682 5.672 4,668 3,473 3,417 4,244 4,800 4,244 4,279 5,696 7,001 7,888 62,564 = 
Distillate fuel cil.......-..... 51.852 42,715 42,572 34,768 85,691 36,215 38,514 37,828 388,213 40,796 46,595 54,392 500,146 
Natural gas liquids.___.-.-... 19,159 15,338 17,886 14,929 17,018 17,819 17,614 17,792 17,744 19,155 20,948 23,381 218,278 — 

Delivered from lines: —_ - . 

Gasoline: 
Motor.__._......--...-. 89,350 82,269 95,691 93,978 104,553 106,945 105,493 108,101 100,168 101,705 102,529 100,083 1,190,860 
Aviation___2-22 22 688 684 44 1713 839 863 164 962 854 730 723 618 9,242 

Total........-....-.-. 90,038 82,953 96,485 94,746 105,392 107,808 106,257 109,063 101,022 102,485 103,252 100,701 1,200,102 

Jet fuel: Ne 

Naphtha type.---...---. 1,504 1,735 2,097 1,890 2,040 1,894 2,151 2,176 2,083 2,403 1,928 1,758 23 , 609 
Kerosine type..........-. 6,868 5,980 6,747 6,576 6,698 7,452 8,294 8,927 8,564 8,418 9,445 9,357 93 ,326 

Total_.--2------------ 8,372 7,715 8,844 8,466 8,738 9,346 10,445 11,103 10,597 10,821 11,378 11,115 °116,935 

Kerosine_~_..-.------------- _8,188 5,827 5,208 8,487 3,315 3,403 4,121 4,174 4,208 5,178 6,644 7,568 61,316 
Distillate fuel oil.--.-..--.-.- 51,596 46,220 45,781 34,874 35,663 33,650 37,123 35,075 37,217 40,184 45,465 54,787 497,585 
Natural gas liquids-_..-_-..-- 19,159 15,777 18,212 14,983 16,227 18,028 17,410 18,129 16,390 19,106 20,419 23,201 217,041



Shortage (or overage): ! 
Gasoline: 

Motor..____------------- (182) (45) (190) (87) (111) 13 (81) (46) (67) 40 (157) (125) (1,038) 
Aviation._____..-------- 9 12 9 9 5 19 14 22 18 10 12 13 147 

Total......----------- (178) (83) 481) (78) 406) 8267) — 4) A) O45) a2) (8911) 
Jet fuel: 

errr 

Naphtha type-_---------- (2) (3) (4) (4) 1 (2) (3) (6) 29 (28) 1 (1) (22) 
Kerosine type_._.---.---- 100 91 87 65 96 94 86 110 115 115 65 108 1,132 

Total.......-..------- 98 88 83 61 97 92 83 104 144-87 66 “107.~—«2, 110 
Kerosine________---_-------- 130 129 119 75 ‘97 102 76 56 129 111 148 124 1,296 Q 
Distillate fuel oil_...._--_---- 57 (88 ) (18) 4 (26) 19 3 62 (68) (97) (36) 17 (171) ys] 
Natural gas liquids._._.-_---- 719 22 66 12 16 2 17 74 184 89 71 132 764 G , 

Stocks in lines and working tanks i 7 — ts 
at end of month: bg 
Gasoline: Fy 

Motor______..._--___.-. 34,728 88,083 37,775 39,786. 38,295 37,821 37,727 35,485 36,800 36,611 33,278 34,673 34,673 = 
Aviation. _..__._---_-_-- 346 356 470 392 512 416 613 438 391 362 400 854 354 3 

Total................. 85,074 88,439 88,245 40,178 88,807 88,287 88,840 85,923 987,191 86,973 38,678 385,027. 35,027. 4 
—oaaaooaoaoaoaoOaaoaaaaoaoaaaanaaooanooaoanaoaouuanaoaoaoanaooaema=a=s=aumamamanooaoaQnoqqoaoaooaoaoaoaeeeeeeeeeeeeeeeeeeeeeeeeeoeeeaaaaaoaaooeeeaeeea_eae=~asee ooo ee Oooo eS ———————E——E—E———E—E—E—E——E eo ca 

Jet fuel: | x 
' Naphtha type.__-..____-- 795 832 839 753 785 690 749 637 776 778 627 815 815 > 

Kerosine type___._.___.-- 1,734 1,519 1,740 1,942 2,091 2,209 2,173 2,487 2,467 2,523 2,608 2,187 2,187 9 

Total.........-....--. 2,529 2,851 2,579 2,695 2,876 2,899 2,922 38,124 8,243 3,301 3,285 3,002 3,002 9 
Kerosine________..--__._.--- 2,882 2.598 1,939 1,850 1,855 2,594 2,697 2,711 2,653 3,065 3,274 3,470 83,470 ru 
Distillate fuel oil._..._._._..-. 23,094 19,677 16,536 16,421 16,475 19,021 20,409 23,100 24,164 24,873 26,0389 25,627 25,627 e 
Natural gas liquids. __--.,---- 6,670 6,209 5,817 5,751 6,521 5,810 5,997 5,586 6,756 6,716 7,174 7,222 7,222 hg 

© 
es 

1 Figures in parentheses represent overage. ei 
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Table 18.—Transportation of petroleum products by pipeline between PAD districts in the United States, by months 

(Thousand barrels) 

A 

. 1967 | 1966 
Item A §— £Otal 

January February March April May June July August September October Novem- Decem- Total 
er ber 

eee 

From District 1 to District 
2: 

Gasoline: 
Motor._.____-.-_ 2,338 2,081 2,831 2,506 2,617 2,507 2,464 2,498 2,404 2,260 2,286 2,243 28,485 28,141 
Aviation__._____- 16 4 9 17 9 23 18 12 23 3 6 16 156 154 . 

Total_._....... 2,854 2,085 2,340 2,523 2,626 2,530 2,482 2,510 2,427 2,268 2,292 2,259 28,641 28,295 D 
Jet fuel (kerosine-type) - 69 AA 34 32 28 42 28 29 29 66 57 101 559 156 te 
Kerosine_..._________- 94 94 58 28 1 90 1 30 16 104 60 143 719 1,007 Ed 
Distillate fuel oil______ 590 560 510 408 396 538 4438 554 451 22 545 733 6,250 5, 666 » 

From District 2 to District : | - 
1: 

Gasoline (motor) ______ 424 312 408 301 282 403 443 380 420 320 466 381 4,540 4,657 
Distillate fuel oi]_.--.. __.___ 21 14 Lee ) re 14) __LLl 41 13 15 16 145 208 bd 
Natural gas liquids_ ___ 547 475 422 173 822 536 596 662 506 660 420 265 5,584 4,747 by 

Se eeeeeeeeeeeooooeeoeeeeoooooeeeeee—e—————————————————— Sl ee —e—eaoaaoaoaoaoaoaoaoaoaoaoaoaoaoaoaooaooooooooeeEeEee ee ooo =e © 

From District 2 to District S 

" Gasoline: a 
Motor_....._.._-._ 1,288 1,199 1,282 1,244 1,452 1,607 1,688 1,678 1,450 1,737 1,502 1,534 17,661 16,717 © 
Aviation. _______- 4 11 9 __LLLLe 11 18 19 10 ______- 18 8 17 125 75 3 

Total......--.. 1,292 1,210 1,291 1,244 1,468 1,625 1,707 1,688 1,450 1,755 1,510 1,551 17,786 16,792 
Jet fuel: 7 7 7 i - 

Naphtha-type...___ 54 109 196 73 90 85 112 108 149 100 91 60 1,227 1,031 
Kerosine-type----.  --2 2-2) ene eee eee eee eee eee eee 2 une e ee eee eee eee eee eee ee 2 8 

Total_._..._._- 54 109 196 73 90 87 112 108 149 100 91 60 1,229 1,039 Distillate fuel oil_____- 625 486 379 348 337 293 327 226 372 470 453 527 4,843 3,895 
Natural gas liquids_-___ 5 eee eee eee eee eee eee eee eee eee Lee BS ---eeee eee lee eee eee 10 51 

From District 3 to District 7 . 
1: 

Gasoline: 
Motor.._....---- 17,958 15,430 19,163 19,150 21,592 21,643 20,529 22,401 20,427 21,697 22,865 19,949 242,304 200,847 
Aviation. _.._ .___ 114 54 69 162 68 123 123 112 111 66 17 185 1,214 1,402 

Total.......... 18,072 15,484 19,282 19,312 21,660 21,766 20,652 22,513 20,588 21,768 22,442 20,084 248.518 202 240 |



Jet fuel: 
° Naphtha-type__-_- 120 161 166 154 157 175 105 145 89 172 173 129 1,746 1,494 

Kerosine-type..... 1,727 1,198 1,406 1,452 1,525 1,881 2,008 2,413 2,370 2,398 2,372 2,488 23,238 10,575 

Total.......... 1,847 1,359 1,572 1,606 1,682 2,056 2,113 2,558 2,459 2,570 2,545 2,617 24,984 12,069 
Kerosine__._.-------- 2,298 1,938 1,226 843 662 780 1,188 1,538 1,206 1,405 1,815 2,450 17,299 22,959 

Distillate fuel oil_...... 18,455 18,009 12,267 9,020 9,772 10,184 12,480 9,754 10,820 11,406 12,826 15,790 140,683 108,225 

Natural gas liquids- . - - 1,098 979 649 241 368 528 618 1,010 907 696 969 949 9,012 7,953 

From District 3 to District 
2: 

Gasoline: Q 
Motor.___.__---. 2,877 2,966 3,161 8,244 3,600 3,409 3,120 3,534 3,200 3,349 3,396 2,857 388,218 86,359 wd 

Aviation__.._..-- 68 176 197 87 132 130 277 188 197 151 166 149 1,918 1,945 S 

Total_._._---.. 2,445 3,142 3,358 8,331 8, 732 3,539 3,397 3,722 8,397 3,500 3 , 562 3,006 40,131 88 , 304 eI 

Jet fuel (kerosine-type). ...--- -------  ------- 0 ------- 0 --nee ee ween ene rere ee merece reer eee crores rear ce 123 123 66 ry 

Kerosine____.__------ 290 218 88 112 109 11 80 100 216 204 133 448 2,009 1,443 rz 

Distillate fuel oil.__... 1,535 1,654 993 714 865 397 869 1,112 921 923 1,170 1,090 11,743 10,000 bd 

Natural gas liquids---- 5,226 3,236 3,451 2,797 2,962 2,729 2,496 2,217 3,507 4,202 4,466 5,864 43,153 41,181 oO 
or eEeEeEeeEeaeaeaeaeaoaoaooooaooaoeooaoaoaoaoeoaoaoaooeoaeeeoeeeeeeeaoaooaeeeeeeeeeeeeeeesSSSSSS nse a 

From District 3 to District S 

4: 
Gasoline: > 

Motor__.___.--__ 257 199 259 250 291 328 352 378 322 334 295 271 3,536 3,560 2 
Aviation. ---..... 25 21 25 25 21 24 28 26 21 20 20. 17 273 373 o 

Total........... 282 220 284 275 312 852 380 404 348 354 315 288 3,809 3,933 9g 
Kerosine____________- 266 237 251 247 253 237 258 274 296 322 316 320 3,277 2,854 ry 
Distillate fuel oil______ 37 32° 37 38 43 A3 44 44 43 43 40- Al 485 471 oo 
Natural gas liquids-_--_-_ 167 102 79 50 59 42 43 65 72 44 81 123 927 961 S 

From Distriet 8 to District | - | | : : e 

° Gasoline (motor)__...- 826 769 876 902 953 672 — 675 928 TTT 835 841 802 9,856 10 ,044 = 

a 
a 

Jet fuel: : eo! 4 9) 

Naphtha-type-__-_-_ 293 307 307 365 857 354 269 300 338 289 268 291 3,738 3,101 Sg 
Kerosine-type-_.___ 158 104 135 125 189 157 228 220 172 189 195 195 2,067 174 ct . 

SSS o 

Total_______._- 451 All 442 490 546 511 497 520 510 478 463 486 5,805 3,275 ] 
Kerosine___.._-...--.. 0 -.e---) eee e eee eee 5 LeeLee § Lupe ee tee eee 5 6 6 5 32 840 wf 
Distillate fuel oil_.___- 217 187 204 128 266 231 268 202 189 211 218 234 2,555 2,570 

From District 4 to District | 

" Gasoline (motor)_..... 207 181 220 267 282 ~ 808 891 409 319 245 247 248 8,824 8,847 
Jet fuel (naphtha-type)_ 42 42 47 78 18 a 267 cow een 
Kerosine...-..-....«- 3 2 8 _..-.-- 1 _...,-- a 1 12 18 
Distillate fuel ofl_..__- 125 88 162 93 160 146 182 85 146 169 143 136 1,674 1,562 

CO 

pase



Table 18.—Transportation of petroleum products by pipeline between PAD districts in the United States, by months—Continued Ro 

(Thousand barrels) bo 
SS 

1967 1966 
Item en total 

January February March April May June July August September October Novern- Decem- Total 
er er 

en LLC LE LL A TT AC A SS PS rr er rp srl Perr srnPeroerenrunorewseepanes 

From District 4 to District 

" Gasoline: 
Motor______-._-- 896 694 765 961 945 1,020 1,064 916 967 829 734 886 10,677 9,260 
Aviation...-2----0 fee eee enn eee n ne nee eee eee nee eee ee eee eee ne week 15 

Total___...___-. 896 694 765 961 945 1,020 1,064 916 967 829 134 886 10,677 9,275 
eeeeeeeaOoO=eoeeE=SQeEeEEEEEEEE=E eee 

Jet fuel: | 
Naphtha-type____- 75 82 125 136 36 42 102 206 96 143 96 105 1,244 971 te 
Kerosine-type_--.. --.--. -.u---- 20 18 15 43 84 36 61 57 69 60 4638 _______- D 

Total_-.-_----- 15 82 145 154 51 85 186 242 157 200 165 165 1,707 971 A 

Kerosine_____-------- 0 enone eee eee ee cee eee eee cece eee eee ~------ 28 28 _.-.---. mi 
Distillate fuel oil_____- 600 502 409 377 318 3538 244 274 356 427 537 481 4,878 4,956 wa 
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CRUDE PETROLEUM AND PETROLEUM PRODUCTS 883 

Table 19.—Pipeline tariff rates for crude petroleum and petroleum products, January 1 

. (Cents per barrel) 

Origin | Destination 1966 1967 1968 

Crude oil: 
West Texas._............ Houston, Tex___._______-__- $0.16 $0.16 $0.145-$0.16 

Do____.__..__._.-__. East Chiecago,-..._______._.._. $0.29-0.31 0.29-0.31 0.29- 0.31 
Do_____._..-------- Wood River, Tll.-__.-.-----.  0.27-0.28 0.27-0.28 0.27- 0.28 

Oklahoma___.....----_-- Chicago, Ill.-...._... -_--- .22 .22 .22 
Do_______-_------.. Wood River, Ill.-_.-....---- .19 .19 .19 

Eastern Wyoming-____....- Chicago, IIl-.______----_---- .33 .33 0.32-— 0.33 
Do__._-____-------- Wood River, Ill._._____.---- .30 .30 0.29- 0.30 

Refined products: : 
Houston, Tex_.___.._.__._._._ Atlanta, Ga__-_._.___.____-- $0.249-0.287 .249 0.219- 0.277 

Do_______.___..-... New York, N.Y_____-_-_---- . 848 . 348 805 
Tulsa, Okla_............. Minneapolis, Minn-_----_---- 52 .52 .52 
.Salt Lake City, Utah_._... Spokane, Wash-_-_-_..-------- .55 .49 48 
Philadelphia, Pa__........ Rochester, N.Y_--~---------- .24 .24 .24 

Source: Interstate Commerce Commission.
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Table 20.—Petroleum oils, crude and refined, shipped from gulf and west coasts te east coast ports and from the gulf coast to west coast 
ports, in 1967 by months i 

(Thousand barrels) | Z 
ate ee 

Item January February March April May June July August Septem- October Novem- Decem- Total B 
ber ber ber . wh 

Gulf coast to east coast: . > 
Crude oil_..__.-.-----_.---.-.. 16,114 16,145 16,978 12,968 15,946 17,684 20,955 24,819 21,742 20,025 20,750 20,479 224,105 by Unfinished oils____-_.-_-_.__-____- 1,417 1,291 1,458 1,742 1,814 1,174 2,795 2,159 1,145 1,983 2,141 2,085 21,154 w 

Gasoline: OC 7 7 a 7 _ a Motor___--_-..__--_.__._.. 18,838 11,080 18,414 12,322 11,477 11,868 14,816 15,577 18,921 18,572 12,974 18,809 158,618 . Aviation. _-.._--_2- 2 Le 596 622 687 492 654 379 598 431 610 634 610 435 6,748 to 

Total_____.-----_..---. 14,429 11,652 14,101 12,814 12,181 12,247 14,531 16,008 14,851 14,206 18,584 14,244 165,361 a Special naphthas_________._____ 307 330 287 409 387 323 586 343 250 262 367 376 4,227 Kerosine_______.--- 2 ee 1,952 1,816 1,688 1,543 1,082 876 1,161 1,430 1,185 1,837 1,963 2,110 18,643 Distillate fuel oil._.......-_._._ 14,817 12,406 138,295 11,046 9,089 7,100 8,808 9,526 10,879 18,200 11,371 14,333 135,370 Residual fuel oil_..._--._.-__.___ 1,908 2,593 2,113 2,871 1,978 2,866 2,180 2,666 2,533 3,563 2,708 2,982 30,461 

Jet fuel: 7 OC | | Naphtha type______________ 1,498 1,010 1,726 1,879 1,652 1,627 1,472 2,418 1,668 1,842 1,710 1,328 19 ,830 Kerosine type_....________. 2,113 2,208 2,845 2,162 2,126 1,872 1,473 883 1,910 1,826 1,435 2,155 23 , 008 

Total_..--2 22 3,611 3,218 4,571 4,041 3,778 38,499 2,945 3,301 3,578 3,668 8,145 3,483 42,838 Lubricating oil...___-_--.____ Le 640 553 989 792 818 1,127 844 W331 613 795 807 684 9,393 Wax... eee 13 8 14 11 5 6 3 22 _____e 13 21 11 127 Asphalt and road oil__.______ a-- 542 330 297 489 635. 466 396 316 488 585 513 217 5,274 
Liquefied gaseg_________._______ 278 151  ¢; ne 2 20 42 74 183 266. 431 215 1,737 Petrochemical feedstocks. _______ 154 207 228 _ 181 262 218 180 221 150 . 219 217 229 2,416 
Other products__.______._______ 195 211 267 187 255 185 307 101 . 95 . 185 87 60 2,135 

Total__.22 22 ee 55,877 50,911 56,361 49,044 48,182 47,291 56,616 61,217 57,372 60,807 58,105 61,458 663,241



West coast to east coast: oo 

Crude oil_-______-------------- 0 eee ne eee ee nee eee nee ene ee eee eee eee 346 174 181) _.2 ee Lee 106 807 

Distillate fuel oil___..---------- 102 © 6B LLL ene eee eee eee eee eee 151 eee eee ane ene eee eee wee 316 

Residual fuel oil_---_-.-.---.---  ------ wee eee eee eee ee ee eee ee eee ee eee eee WT Loe tee eee eee eee ee eee eee eee 117 

Kerosine type jet fuel_..._.-_--- 138 __L--e 1B Lee Lee eee ee eee eee eee eee eee eee eee nee wee een 26 

Lubricating oi]_...-.....------- 67 60 70 59 63 72 33 45 60 | 90 55 17 751 

Total___...-.--------------- 182 123 83 59 63 72 647 219 241 90. 55 183 2,017 

Gulf coast to west coast: . 

Gasoline: . 

Motor___-__--.---.------- 8388 __.__-- 1,005 154 1,065 A411 328 580 211 1,066 331 87 6,176 

Aviation_..-.._._-.--.----- 65 175 161 260 145 460 269 84 136 158 . 140 66 2,119 Qa 
en A NS ig 

Total____.....--.....-.- 403 175 1,166 1,014 1,210 871 597 664 347 1,224 ATL 153 8,295 G . 

Special naphthas....._.-------- 15 Lee 31 9 24 ___.-- 37 © AB Lee 26 __----. ~------ 157 

Kerosine.- ene 89 LeeLee lee ee eee ee ee en ee eee ee eee eee ee ae 99 be 

Distillate fuel oil. _....-.._-__-- 187 120 98 52 5 172 111 48 43 16 216 48 1,116 y 

Jet fuel: . ta 

Naphtha type._..__----__-- 577 423 750 811 380 640 ' 685 419 1,105 842 690 853 8,125 oO 

Kerosine type_-.-..-----..-- 673 470 49 863 __.__-- 738 198 100 279 409 352 640 4,271 es 

Total____.____-__-.-- 2-2 ------- 1,250 893 799 1,174 880 1,378 833 519 1,884 1,261 1,042 1,498 12 ,396 a 

Lubricating oil.......--.----------- 96 22 202 185 %2, 128 208 177 150 155 167 __.___- 1,562 < 

Petrochemical feedstocks. .......---- 21 13 38 18 90 _L.LeLe 16 82 _____--. 26 382 __-___- 346 > 

Other products_.........-----------. ------ 2 | ae 11 8 __---- .) ueeeee fees VT weep uee Lee uee- 46 S 
ge en PPP ce ss SS SSS PES AS SS Pel SSS SASS 

Total_.--.--- eel = 2, O11 1,303 2,334 2,452 1,792 2,557 1,802 1,455 1,924 2,765 1,928 1,694 24,017 7 
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Table 21.—Barge movements via the Mississippi river of crude oil and products from PAD District III to PAD Districts I and II in 1967 5 
by months =. 

by 
(Thousand barrels) B 

Movements from District III to— January February March April May June July August Septem- October Novem- Decem- Total S 
. . ber a ber ber | > 

District I: © 
Gasoline: oO 

Motor gasoline____________-_ 918 803 1,049 951 906 940 1,021 966 687 740 874 1,501 - 11,356 A 
Aviation gasoline_.________- 19 38 26 — 87 23 23 . 26 31 24 18 11 33 309 _ 

a 

Total____-___---_ eee 937 841 1,075 988 929 963 1,047 997 11 | 758 885 1,534 11,665 3 
Special naphthas___..-_._..-_-- 7 10 26 qT 31 19 8 34 4 17 20 28 211 
Kerosine________-_--_._-------. 48 68 23 a 3 7 7 21 63 43 72 360 
Distillate fuel oil.._...----____- 88 149 121 67 116 101 94 118 86 149 71 172 1,332 
Residual fuel oif.......--_.____- 38 44 33 87 14 q 11 - 1 Lille. 29 14 52 347 

Jet fuel: . . a . 
Naphtha-type jet fuel___....  __.-_-_ 840 -o eee eee eee eee eee eee eee eee ee eee eee 34 
Kerosine-type jet fuel__.____ 35 84 44 36 57 46 100 54 39 61 ' 82 108 696 

Total_______-_____.___-- 35 118 44 36 57 46 100 54 39 61 32 108 730 
Lubricating oil..._-.--_-_-_._____- 145 88 183 141 191 188 131 159 170 160 129 133 1,818 
Wax.___- eee 4 Lol lle Leek 25 __--_-- 4. 2 peek ee eee eee ce 40. 
Asphalt and road oil-_-__-..----- 0 --- eee eee eee eee eee eee eee ee eee eee eee eee ee eee weno -e 
Liquefied gases.-.-___----_------ 0 ---1-- eee eee een eee eee eee eee eee ee eee eee eee ee tee 
Petrochemical feedstocks. ___-__-_-_ T woneee ewe eee. 9 46 35 10 17 2 32 28 33 - 219 
Other products__...__..._..__-- 39 23 19 5 1038 __-- 16 8 10 9 2 ua Le 234 

Total___-_-.____-..__-_-_-e eee 1,348 1,341 1,524 1,370 1,487 1,366 1,426 1,412 1,043 1,278 1,229 2,182 16,956



District II: 
Crude oil_-__._-..---.-..-...-. 2,765 2,667 8,154 3,031 2,662 2,412 2,381 2 , 492 3,059 8 ,235 3,388 8,099 84,340 
Unfinished oils._....-.--.------ 14 9 6 124 118 A iu... A _...--- 18 86 8 386 

Gasoline: 
Motor gasoline...._......-. 1,741 1,632 1,588 2,583 1,810 2,376 2,094 2,550 2,282 2,129 2,158 2,533 25,476 
Aviation gasoline.........-- 69 52 75 71 62 91 87 72 69 95 54 61 858 

Total_..-...--..-----.-. 1,810 1,684 1,663 2,654 1,872 2,467 2,181 2,622 2,351 2,224 2,212 2,594 26,3384 
Special naphthas_.._.....--.--- 240 194 163 192 174 191 131 229 174 214 219 249 2,370 
Kerosine________-.------------ 228 273 174 71 89 92 178 118 134 263 196 267 2,078 
Distillate fuel oil.........-.._-- 970 766 831 998. 510 413 TT7 410 419 407 443 465 #$=7,409 
Residual fuel oil-_-.....---_._.-- 828 664 1,118 745 418 580 515 364 410 536 555 691 7,424 Q 

. 
a w 

Jet fuel: G 
Naphtha-type jet fuel._...... -.___- 25 __u__-- 9 68 59 LLL 8 59 9 __2-_--e Lu eLeee 237 0 
Kerosine-type jet fuel____._. 258 368 236 374 423 65640 540 731 260 652 384 385 5,151 >) 

— hy 
Total___-___-.__-_._--.- 258 393 236 8383 491 599 540 739 319 661 884 385 5,388 by 

Lubricating oil... 242 148 226 224 122 232 164 228 181 216 288 88 2,309 td 
| a ween eee eee eee ee eee 4 

Asphalt and road oil..__..._._-- 203 214 152 272 331 291 819 261 281 369 251 91 3,035 g 
Liquefied gases_.._.....-..----. 167 56 112 168 120 112 111 168) __.____ 112 W110 LLL 1,237 tx 
Petrochemical feedstocks_-__..-- 288 211 181 169 150 174 142 180 176 164 142 136 2,113 q 
Other products_..._....-..-...- 98 69 79 60 55 65 77 31 . 38 25 29 34 660 = 

Total__...._-...-.-.--.-.-.-- 8,111 7,348 8,095 9,091 7,112 7,632 7,516 7,841 7,496 8,439 8,299 8,107 95 ,087 5 
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Table 22.—Tanker rates from U.S. Gulf to destinations north of Cape Hatteras 

Vessels under 25,000 DWT 1! . 

Clean products - Dirty products 
Year (cents per gallon) (dollars per barrel) 

| No.2 30gravity No.5 BunkerC 
Gasoline Kerosine fuel oil crudeoil fuel oil fuel oil 

1960____________---_-__-_-_-_---------. = 0.77 0.84 0.89 . 0.30 0.32 0.33 
1961_____.___ een .89 .98 1.03 41 .43 .46 
1962______________ eee  ee-e-e .80 .88 .93 .38 .40 .43 
1968______._._..____-____-_--_-_-_---- .92 1.01 1.06 .45 AT. . .50 
1964_____..-_-_ eee . 86 ..95 1.00 43 | .46 .48 
1965______.--_-._-__ 1. ---------- .83 .91 .96 .50 .53 . 56 
1966_____.-_____- Lee .93 1.03 1.08 52 .55 .58 
1967_____.-_____-_-_-__.-_--__-_.-.. 1.46 1.60 1.69 .80 .85 .90 

. ' Vessels over 25,000 DWT ! =. 

1960_____...__-_-._------ ei ei --. =: 0. 64 0.70 0.74 0.27 0.29 0.31 
1961_______-_____- 2 eee ee 73 81 .85 .36 38 -40 
1962______-____ ue eee tT 84 | .89 .33 85 -40 
1963___.__-____-_____--- eee 85 .93 98 87. 39 41 
1964_____-- eee .76 84 .88 38 40 43 
1965_______-____-_ eee eee 67 74 .78 . 40 .43 -45 
1966____________-___--____-__-_------ («wd 1.02 1.07 41 .43 46 
1967_______-_____--_-_ eee eee 1.35 1.49 1.57 .68 | 12 TT 

1 Deadweight ton. 
Source: Platt’s Oil Price Handbook. a 

Table 23.—-Stocks of crude petroleum, natural gas liquids, and refined products in the 
United States at yearend : 

(Thousand barrels) | 

1963 1964 1965 - 1966 1967 

Crude petroleum: | 
' At refineries... 22-2 eee 61, 487 63 ,908 59 ,386 62 , 720 72,093 

Pipeline and tank farm_..___._____._._._... 157,544 | 149,415 144,740 153 , 930 158 , 797 
Producers._..____...-....._---.-----. 18,880 16,734 16,1638 21,741 18,080 

Total_______________-___--_-_-.-___ 287,361 230 , 057 220 ,289 238 ,391 248 ,970 
Natural gas liquids..____._.__.---.-.---_-. 83,747 35,679 35 , 867 40 ,423 65, 742 
Refined products_.________.--___-.___--.-. 564,451 573,499 580,188 595,651 623 , 702 

Grand total......___..--_----------. 885,559 839,285 886,344 874,465 938,414



Table 24.—Stocks of crude petroleum in the United States by State of origin, by month in 1967 

(Thousand barrels) . — . . 

State of origin Jan. 1 Jan. 31 Feb.28 Mar.31 Apr.380 May31 June30 July 31 Aug. 31 Sept.30 Oct.31 Nov.30 Dec. 31 

Alabama.______._..._------ eee 188 454 -850 © 423 ' 188 107 - 158 $255 - 443  . 579 -- +486 - 209 ~ “298 9 
Alaska_.__.____.------------------ 335 925 518 340 732 769 470 “851 | 494 589 488i «900 2,222 
Arizona_____-_- ~~ -nnee eee eee ne wee ee cee e eee ween beeen eee dtee eee lene "ge 900 190-171 ‘174 144 (155 «3 . 
Arkansas.__......--.-...-------.--. 887 1,018 1,057 1,022 1,152 1,053 1,098 (1,013 "940 1,135 1,168 1,034 ‘929 reo 
California___........_.....-_-.---. 28,658 24,910 26,184 27,729 28,588 28,481 28,487 29,419 28,607 28,653 28,4738 29,147 30,518 by 
‘Colorado_____.__-.-------------.e-e 8,428 3,329 3,162 8,564 4,200 .8,698 8,304 3,382 3,316 °3,065 3,327 3,309 3,010 tt 
‘Florida____.._-_-------------------- 263 219 161 - -296 = 125 LIT ' 812 _ 858 - (190 ~- 142 245 185 256 4 
Ilinois...__...--.---.-_.-...------ 6,878 7489 7,449 7,798 ‘7,630 ‘7,581 8,127 6,200 7,277 7,081 6,621 6,754 6,495 5) 
-Indiana._._.....----..._..-------- 378 406 347 393 495 485 +474 597 — 287 431 365 805 324 Oo 
‘Kansas..._...2..--._---_-.------.- 5,742 6,370 6,634 5 ;, 962 6,717 7,237 6,943 6,182 5,875 6 , 067 5,970 6,749 6,463 CF 
‘Kentucky. ____.._2 22 ee ele 1,514 1,653 1,453 ‘1,342 1,489 1;609 1,222 1,355 1,242 1,532 1,503 1,314 -1,806 cd 
Louisiana_____.._.......-.--------. 26,749 80,206 29,569 28,151 27,081 26,694 28,074 30,505 32,651 29,981 28,074 28,397 26,554 ts 
Michigan..__....._.-.---._-.-.---- 787 714 739 729 731 T47 798 971 1,074 - 827 952 811 T12 
Mississippi. ......-.---..----.. ---- 2,776 $3,015 2,350 2,166 2,859 2,685 2,195 1,991 2,168 | 2,403 2,140 2,168 2,319 > 
Missouri_____..__-----------ee en epee eee cee eee eee 1 1 2 bec 1 1 1 1 24 
‘Montana_______..-.--------.------ 8; 708 4,188 3,939 3,846 3, 960 4,235 4,185 8,755 4,134 3,785 38,651 4,046 4,049 0 
Nebraska_________-_-----_--_------- 1,401 1,228 1,576 ‘- 991 908 1,367 1,287 1,108 1,275 ‘1,189 989 1,104 1,267 kg 
Nevada. ___-__.-___-.---_----eee eee eee eee eee teen ee 1. 1 1 Llnne--  eeebeee -o-----) ------ ty 
New Mexico.___.____..._._-..--.-. 8,699 8,800 9,132 10,206 9,658 9,237 8 ,820 9,205 9,831 ‘9,852 10,4389 10,100 9,656 fe 
New York_......-.-.-------_------ ~- 80 30 ~—380 30 - 80 “30 | 30 -380 °° 80 30 * $80 - 30 30 Oo 

. North Dakota__-_.-.._-..-.___-.---- 1,670 1,636 1,525 1,486 1, 802 2,398 2,378 2,133 1,968 2,002 1,882 1,629 1,466 th 
Ohio..._.2-- 2 eee 955 1,009 1,034 953 925 796 890 853 888 875 849 ‘760 788 ts 
Oklahoma___._...-...--..-.---..--- 17,796 17,852 17,9538 17,226 19,165 19,183 17,972 17,552 17,0938 17,380 15,872 16,781 16,271 g 
Pennsylvania__._.........--...-.-- 1,015 1,051 1,124 1,192 1,258 1,392 1,403 1,558 1,770 1,765 1,789 1,806 1,679 = 
Texas....._....-__-.---.---------- 99,212 100,900 101,565 103,611 105,308 103,864 101,425 102,120 107,206 105,544 106,350 104,194 96,760 bg 
Utah... eee 2,096 2,315 2,220 2,187 2,386 2,229 2,245 2,136 2,133 1,998 1,959 1,956 2,066 es} 
West Virginia_..._._-_._._ -_.--_-.-- 985 949 998 1,003 985 1,016 990 1,047 1,096 971 1,084 1,056 1,116 Oo 
Wyoming_-......--_--------------. 15,022 15,307 16,699 18,554 20,267 21,421 20,448 18,369 16,601 15,054 16,202 17,005 17,196 g 

Total domestic crude_____.___. 226,167 235,968 287,718 241,197 248,479 247,942 243,740 242,462 248,780 248,002 241,083 241,894 233,966 

Foreign crude located in districts: ” 
1-4___2 oe 8,352 9,311 9,627 10,945 11,959 18,185 10,316 8,348 7,484 7,899 8,881 7,956 10,384 
§- eee eee 8,872 5,367 5,048 5,964 6,317 7,718 7,559 5 , 432 5,302 6,885 5,150 4,335 4,620 

Total foreign crude__._._.-._- 12 ,224 14,678 14,675 16,909 18,276 20,903 17,875 18,780 12,786 14,284 14,081 12,291 15,004 

Total crude stocks.........e.. 288,991 260,646 262,388 258,106 266,755 268,845 261,615 256,242 261,566 257,286 265,114 254,185 248,970 
Pennsylvania grade (included above) . 2,601 2,492 2,606 2,679 2,786 2, 866 2,940 8,111 3,887 3,261 8,859 8,828 3,246 

oo 
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| Table 25.—-Stocks of crude petroleum in the United States by location, by month in 1967 a | 

(Thousand barrels) . . . 
RR 

State Jan. 1 Jan.31 Feb.28 Mar.31 Apr.80 May 81 June80 July 81 Aug.31 Sept.30 Oct.31 Nov. 80 Dec. 31 

rR ® 

Alabama____.-...--.--.-.---.----- © 270 185 248 285 235 — 181 234 187 «© 267 305 287 250 . 229 

Alaska___._.__.._-------~--------- 335 656 513 340 357 769 470  ~— 351 494 539 488 823 820 

Arizona______._-_-..--.----------- 448 449 449 449 447 - 446 454 412 . §44 447 481 448 _ AT4 

Arkansas.__._....-_..------------- 1,426 1,557 1,599 1,548 1,681 1,578 1,627 1,537 1,463 1,661 1,694 1,569 1,463 

California, Nevada, Oregon, - 
Washington__._._._____-.------. 27,642 380,419 81,452 33,659 85,138 386,304 35,718 34,622 33,665 35,301 33,672 33,656 36,354 

Colorado_____.___-..----.--------- 1,488 1,380 1,471 1,473 1,619 1,666 1,489 1,327 1,361 1,177 1,401 1,489 1,384 a 

Florida, Georgia, South Carolina, . a ae a . 2 

Virginia_____..._._._._.-.-..---- 486 1,003 694 807 1,058 1,349 982 682 ‘1,054 803 1,055 879 768 a 

Hawaii__-____.-.--.-_-_---.------- 490 742 287 531 734 398 . 879 738 884 — 700 481 562 675 bg 

Illinois.....__...............-...-. 18,865 14,018 14,321 14,582 15,208 15,9386 15,086 14,717 14,846 14,620 14,433 14,083 13,449 a 

Indiana______-__.___----.-._-------- 4,322 4,397 4,077 4,208 4,325 4,530 4,533 4,283 3 , 822 4,324 4,317 3,967 3,604 rt 

Iowa, Missouri-___..__._._.----.--- 7,351 7,264 7,146 6,961 6,891 7,513 7,118 6,917 6,832 6,700 6,237 6,462 6,407 va 

Kansas___.__.__-__-._.---_----2---- 9 ,202 9,282 9,188 9,077 10,486 10,328 10,203 9,505 9,200. 9,636 8,930 9,773 9,445 < 

Kentucky, Tennessee__._._..-._..-- 3,609 3,720 3,687 3,656 3,968 3,647 3 , 403 3,090 3,147 3,497 3,627 3,823 3,452 

Louisiana._.____.-..--.-.--------- 18,800 20,049 20,025 18,726 17,120 17,069 18,147 17,940 19,155 18,552 18,257 16,729 16,157 > 

Maryland.___.__.---_-.-.--------- 243 281 281 215 245 206 217 288 260 326 269° _ 280 158 % 

Massachusetts, Delaware, Rhode _ : ; ; Oo 

Island_._..-----.---.-.-_------- 716 TAl 786 670 679 718 - STL 852 . 994 1,175 1,525 1,073 1,191. eo 

Michigan____________.-_-.------.-- 1,658 1,605 1,681 1,684 1,714 1,926 1,903. 1,794 1,844 1,718. 1,732 1,624 1,558 xt 

Minnesota, Wisconsin..._.____.__--- 2,272 2,243 2,106 2,011 2,498 2,188 2,297 2,196 2,215 2,159 2,261 1,771 1,648 .. 

Mississippi_..___..-_._-_.-----.---- 2,520 2,576 2,321 2,454 2,239 2,590 2,686 2,470 3,062 2,600 2,524 2,620 2,539 Ss 

Montana_.____ eee 2,050 2,140 2,333 2,412 2,774 2,710 2,961 2,509 2,035 2,054 2,319 2,555. 2,414 @ 

Nebraska___.___.._..__.---------.- 1,558 1,725 1,887 1,801 1,835 1,841 1,786 1,747 1,728 1,751 1,707 1,838 1,794. “ 

New Jersey_..______-_---.-----~-.-- 4,585 5,098 4,470 5,544 5,097 5,903 5.628 5, 485 6,664 6,223 5,883 6,172 6 , 866 7 

New Mexico___.__--....-.----.---- 3,776 4,031 3,975. 3,884 3,778 8,600 3,390 3,329 8,627 4,108 4,007 3,966 3,814. 

New York.____.____._---__---~---- 436 507 466 443 360 460 . 884 . §24 — 453 451 451 . 373 409 

North Dakota. _.___.__.-__-------- 1,371 1,292 1,279 1,238 1,345 2,051 1,847 1,576. 1,375 1,358 1,333 1,848 1,249. 

Ohio_._______. 2. a+ ----- 7,765 7,363 7,641 7,643 7,970 8,106 8,240 6,612 7,745 7,012 6,506 7,111 6,926 

Oklahoma____...._...._..----...-. 17,521 16,986 17,274 17,422 19,940 19,887 18,721 17,589 17,675 16,849 16,813 17,970 17,640 

Pennsylvania_-__.__.._....---..--- 8 , 889 9,956 10,168 10,299 10,372 10,875 10,781 11,127 11,262 10,322 9,437 9,842 11,717 

Texas_.._._.____................-. 84,991 89,157 89,817 92,098 93,175 90,145 86,829 90,346 93,412 91,593 92,910 90,235. 83,072 . 

Utah____- eee eee 981 (1,017 1,148 1,195 1,366 1,197 1,098 1,062 1,185 . 984 980 988 — 984 
West Virginia_____.___.__.__--._--- 749 704 733 769 733 640 685 716 TI 698 755 718 702 
Wyoming..__.____---_---..---.~--:- 7,576 8,153 8,915 10,072 11,418 12,088 10,998 9,712 8,571 7,643 8,392 9,238 9,608 

Total__._______.._____._.--. 288,391 250,646 252,888 258,106 266,755 268,845 261,615 256,242 261,566 257,286 255,114 254,185 248,970



Table 26.—Stocks of crude petroleum in the United States by classification and location, by month in 1967 
; Q (Thousand barrels) c 

Classification and location Jan.1 Jan. 81 Feb.28 Mar.31 Apr.30 May 31 June 30> July 31. Aug. 31 Sept.30 Oct.31 Nov.380 Dee. 31 Be 

At refineries: 
ra Alabama.____.-_____________. 206 119 170 | 202 176 110 162 124 134 160 161 118 100 oO Alaska__..--..--2_-_ ee. 44 68 T7 72 33 99 57 34 67 83 79 69 87 re Arkansas.__.__._.._._________. 337 403 444 432 387 386 398 356 346 362 841 327 320 cs California, Oregon, Washington. 18,3816 14,218 15,273 17 ,o14 17,481 19,2387 18,965 17,419 15,6838 17 ,664 15,944 165,365 16 , 536 G Colorado. _.__ 2-2 347 284 805 325 382 416 410 268 252 284 295 862 292 Florida, Georgia, South Carolina : . > Virginia._._.--__._-_____. 412 784 540 704 1,023 1,174 870 628 864 682 1,009 719 608 2 Hawaii_-..-_-- 2-2. 490 742 287 531 734 398 879 738 884 700 481 562 675 og , Illinois... . 222 ee 2,786 3,107 3,030 3,086 3,774 3,677 3,508 3,427 3,202 3,158 3,370 3,248 3,182 Indiana________--______ 1,162 1,228 1,258 1,279 1,108 1,264 1,411 1,382 1,155 1,300 1,415 1,399 1,196 a Kansas....-.-_.-__-_-_____ 1,392 1,516 1,481 1,423 1,960 1,943 1,889 1,548 1,346 1,161 1,239 1,786 1,721 ry Kentucky, Tennessee____._____ 1,702 1,518 1,578 1,590 1,779 1,394 1,272 1,147 1,122 1,348 1,437 1,709 1,374 bg Louisiana___._._________.____. 4,785 5,402 5,507 5,520 6,624 §, 551 5, 764 5, 906 5,972 5,924 5,476 4,953 4,392 O Maryland___.___._.-___..__.. 243 281 281 215 245 206 217 288 260 326 269 230 158 is Massachusetts, Delaware, Rhode | & Island_.._____-__-_________. 716 741 786 670 679 718 871 852 994 1,175 1,525 1,073 1,191 g Michigan__.__...______ 676 717 67 818 896 980 974 916 863 880 912 775 858 Minnesota, Wisconsin._________ 1,486 1,446 1,411 1,354 1,559 1,369 1,550 1,450 1,257 1,882 1,433 1,227 1,036 hy Mississippi - ween eee 716 734 540 612 574 608 655 620 1,202 704 803 676 728 es) Missouri-_-.._---_-_ 2. 267 331 278 287 265 266 261 256 251 296 288 300 279 g Montana______--__-.._ 546 - 561 612 625 793 750 809 606 584 599 779 833 T27 ct Nebraska.__..___-__.____.____. 24 27 26 85 17 27 17 20 35 36 86 36 34 New Jersey...-._____-_._____. 4,585 5,098 4,470 5,544 5,097 5,903 5,628 5,485 6,664 6,223 5,883 6,172 6,866 Q New Mexico__________._._____ 207 245 261 242 251 211 - 492. . 169 156 204 220 227 183 hR New York.____-_____-_ 251 271 236 235 193 256 237 317 261 312 851 249 268 , North Dakota____.2- 22 811 283 258 170 199 644 597 372 252 266 280 288 257 Ohio__. 2222 2,024 1,898 2,190 2,356 2,076 2,228 2,268 2,084 2,129 1,988 1,812 2,141 1,811 Oklahoma_.._.__-.2- 1,352 1,578 1,509 1,548 1,698 1,517 1,689 1,684 1,650 1,582 1,527 1,752 1,819 Pennsylvania..__._....__.__._- 7,328 8,242 8,378 8,548 8,473 8,837 8,761 9,008 8,924 8,068 7,249 7,689 9, 542 TOX88....ncnnancumennenencsune 14,075 16,448 15,992 16,601 165,611 14,520 16,081 15,894 16,875 14,918 16,648 16,067 15,005 Utah... 2. eee ene ee 867 884 400 488 564 483 461 407 424 876 894 448 369 Weat Virginia...2...enwseenuce 104 74 73 78 72 75 78 72 88 80 74 64 121 Wyoming-.......-.---2-2-22. 4693 397 897 513 701 667 688 568 465 460 467 502 408 

Total_.....-.---....-...-.. 62,720 69,190 68,805 78,612 74,814 75,914 76,404 74,085 78,846 72,601 72,197 71,816 72,098 & 
joowd



Table 26.—Stocks of crude petroleum in the United States by classification and location, by month in 1967—Continued 90 

, (Thousand barrels) — bo 

err 
tS LS 

Classification and location Jan.1  Jan.31 Feb.28 Mar.31 Apr.30 May 31 June30 July 31 Aug.31 Sept.30 Oct.31 Nov. 80 Dec. 31 
* . _ " a . 

Pipeline and tank-farm stocks: . , — . 

Alabama_____._..__.--------- 49 51 63 68 40 57 . '9 47 45 44 34 48 58 

Alaska_______.--------- ue. 286 583 430 264 320 666 409 312 423 452 405 750 730 

Arkansas______....--_-------- 998 1,063 1,055 1,027 1,205 1,103 1,140 1,092 1,028 1,204 1,258 1,147 1,048 
California, Arizona___._..-..--- 12,925 14,176 14,677 14,979 16,678 15,898 16,158 16,440 17,314 16,160 16,199 16,037 18,334 
Colorado________...-.---.-.-- 1,024 979 1,049 1,031 1,112 1,125 954 934 984 - 768 981 1,002 951 

Florida___......_.-.._-------- 51 200 131 80 12 152 89. «24 184 115 40 153 153 

Iilinois.._-....._.--_- eee -- 10,172 10,520 10,907 11,062 11,041 11,898 11,171 10,921 11,299 11,112 10,706 10,488 9,962 

Indiana__________-_..-------- 3,126 3,135 2,785 2,895 3,183 3,232 3,088 2, 867 2,633 2,990 2,868 2,534 2,374 

Iowa, Missouri....._..-.------ 7,084 6, 933 6,868 6,674 6,626 7,246 6,856 6,660 6,581 6,403 5,948 6,161 6,127 

Kansas___.._._--__.----.---+--- 7,376 7,832 7,238 7,251 8,061 7,963 7,977 7,565 7,473 8,086 7,311 7,654 7,338 

Kentucky, Tennessee_.__..-_-- 1,842 2,142 2,044 2,001 2,124. 2,188 2,066. 1,878 1,960 2 , 084 2,125 2,049 2,013 ie 
Louisiana____.___.._-._-. --_-. 10,990 11,990 11,970 10,698 8,885 8,896 9,857 9,446 10,492 9,893 10,214 9,227 9,341 B 
Michigan__.__._..._-----.---- 784 790 816 768 715 843 826 775 878 135 717 746 613 tf 

Minnesota, Wisconsin._....---- 786 79% 695 657 939 819 747 746 958 TTT 828 644 612 rg 

Mississippi__.._.._.-.-----.-- 1,489 1,512 1,437 1,522 1,314 1,655 1,712 1,525 1,544 1,568 1,393 1,627 1,494 > 

Montana_______._______------ 1,166 1,234 1,385 1,441 1,615 1,613 1,805 1,563 1,123 1,109 1,178 1,337 1,264 be 

Nebraska.____-.___-._-.------ 1,441 1,605 1,768 ~— 1,678 1,717 1,719 1,674 1,632 1,598 1,620 1,576 1,707 1,657 mM 

New Mexico________.._---.---- 2,423 2,649 2,595 2,513 2,405 2,267 2,096 2,048 2,191 2,561 2,479 2,257. 2,108 rd 

New York_._____.._.---._---- 155 206 200 178 137 ‘1T4 117 177 172 109 70 94 111 Be 

North Dakota___..__..__.-_-- 907 846 846 897 968 1,071 1,061 1,011 956 916 879 895 828 > 

Ohio... 2 2 eee 5, 666 5,390 5,376 5,212 5,819 5,803 5,902 4,453 5,541 4,999 4,619 4,895 5,040 a 

Oklahoma_____.._-.-_-------- 14,943 14,164 14,566 14,750 17,078 17,218 15,906 14,764 14,901 14,129 14,152 15,084 14,707 B 

Pennsylvania___.___..-----.-- 1,420 1,573 1,649 1,610 1,758 1,924 1,906 2,005 2,224 2,140 2,074 2,039 2,061 eS 

Texas...._._.__._._.......... 59,197 62,165 64,2138 68,943 70,931 69,021 65,301 67,675 70,263 69,576 69,217 66,976 60 , 226 PI 

Utah______ eee. 545 570 680 638 742 651 577 586 656 543 475 . 479 550 ~ 

West Virginia__._.__._--..---- 480 465 495 526 496 400 442 479 527 453 516 489 416 Ss 

Wyoming. _________-_.------- 6,605 7,207 7,987 9,039 10,197 10,878. 9,873 8,601 7,582 6,653 7,432 8,246 8,681 o 7 

Total_.........-.....-..-..-. 153,930 160,277 168,925 168,897 176,118 175,975 169,767 166,226 171,530 167,199 165,694 164,665 158 , 797 

Lease stocks____._.._.._.--------- 21,741 21,2389 19,658 16,097 16,823 16,956 15,444 15,981 16,190 17,486 17,2238 18,204 18,080 © 

Total stocks: 1967_.__..._.-- 288,391 250,646 252,388. 258,106 266,755 268,845 261,615 256,242 261,566 257,286 255,114 254,185 248 , 970 . 

1966_.____..... 220,289 220,302 228,422 288,224 245,282 250,418 258,388 246,877 245,347 238,198 286,092 241,692 238,391 
| 

.
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Table 27.—Stocks of refined petroleum products in the United States at end of month. by 

| (Thousand barrels) . | - | td 
—_— 

2° 

Product January February March - April May .§ dune July August Septem- October Novem- Decem- tl 
oO : se ber ber ber | on 

1966: , =. . | | E 
Gasoline: Oe - . oo 4 

Motor... -__._.._-.--------------- 194,984 203,088 205,033 198,980 195,555 178,661 176,844 169,844. 172,351 177,791 180,187 186,393 
Aviation....._____---- ee 8 495 9,099 9,168 8,965 8 ,066 7,208 6,956 7,184 7,325 7,410 7,054 7,184 3 

_ Total___----- 2 -------------.- 208,479 212,187 214,201 207,945 203 ,621 185,869 183,300 177,028 179,676 185,201 187,241 194,177 a 
Special naphthas______...._-__-_---.---- 6,379 6,303 6,008 5,706 5,686 5,468 5,496 5,510 5,489 5,445 5,460 5,583 ° 
Kerosine.-__._.-.----------.---------- 20,209 17,866 18,676 19,565 21,259 28,542 27,092 30,253 30,428 80,4384 27,915 25,004 im 
Distillate fuel oil_.__.....-.-._----.--.. 180,041 104,042 92,761 91,004 102,518 117,654 142,467 161,065 177,868 186,576 175,805 154,096 a | 
Residual fuel oil......-..--------------. 53,627 47,634 46,751 46,231 49,456 51,703 56,862 59,570 61,640 63,951 63,588 61,196 g 

Jet fuel: _ _ _ | } a 
Naphtha-type__.__.-----..----.---- 8,423 8,292 8,562 7,918 7,528 7,491 7,652 7,726 7,486 7,456 6,806 7,235 @ 
Kerosine-type.-.-..-...-..--------- 10,615 10,888 11,521 10,821 12,075 12,307 15,374 15,970 15,189 18,597 14,087 12,189. S 

_ Total__.----------e--------- =—:18, 988 ~=—-119, 180 }=s- 20,083 s_«18,7384 +=19,608- 19,798 28,026 28,696 22,625 21,053 20,848 19,374 CG 
Lubricants. .-.----.2--.--.------.----- 18,818 14,095 18,6381 18,089 18,101 12,546 12,507 12,599 12,871 12,241 12,507 12,682 rj 
Wax____--- eee ee 905 907 856 846 815 - 814 870 857 854 858 865 861 wa 
Coke. .-_- 2 eee 7,752 7,732 7,919  °7,849 7,818 7,759 7,910 7,781 © 7,528 7,418 7,294 7,297 
Asphalt_..._-.--2---------.---------- 19,454 22,887 24,467 26,794 26,515 23,586 20,890 16,860 15,260 18,282 14,405 17,309 
Road oil_-__---___-_--_------ 731 877 1,221 1,480 1,449 1,201 1,166 951 847 746 689 919 
Liquefied refinery gases 1___...__._....-- 2,761 2,602 2,364 2,854 2,927 8,051 3,625 8,803 3,787 4,008 8,694 8,886 
Petrochemical feedstocks. _.._.--._-.---- 8,602 8,968 3,946 2,928 2,780 2,795 2,888 2,992 2,569 2,619 2,790. 2,476 
Miscellaneous........-----.------------ 1,764 2,034 1,949 1,772 2,015 1,904 2,077 2,086 2,002 2,219 2,244 2,128 | 
Unfinished oils........2....---...-.---. 86,086 84,628 88,517 90,838 95,610 97,888 96,014 91,762 92,877 92,601 90,887 89,218 

Total____..._...-.-...2-.-------.---- 569,546 646,442 648,860 687,185 655,163 555,528 686,190 596,818 614,766 628,652 616,127 595,651 
SSS SS SS SS SS SS Ee ee TR SS SS ee arn 6 

See footnotes at end of table. , | Oo



Table 27.—Stocks of refined petroleum products in the United States at end of month—Continued | 99 

| (Thousand barrels) 7 ae 

a 

Product January February March April May° June July August Septem-- October Novem- Decem- , 
. ber | ber ber 

1967: . - . . | 
Gasoline: 

Motor____________------------e--~ 204,198 212,869 208,458 206,835 199,054 190,287 186,969 176,382 182,891 182,597 184,131 199,790 
Aviation ..__._....-_.--.---.-.---- 8,238 8,318 7,694 7,868 7,887 7,523 7,311 7,325 7,628 7,556 7,645 7,925 

Total_.._.____-- eee eeueeueuuuee 212,486 221,187 216,152 214,708 206,941° 197,760 194,280 183,707 190,519 190,153 191,676 207,715 
Special naphthas.___.......-.---.------ 5,680 5,636 5,445 5,618 5,418 5,327 5,618 5,579 5,674 5,587 5 ,616 5, 742 
Kerosine.___.__.____.--.-------------- 21,498 18,265 17,199 18,670 19,426 21,612 28,718 25,066 25,513 26,873 25,858 25,008 
Distillate fuel oil......_......---.------ 181,278 104,676 87,049 92,797 96,358 113,048 182,683 154,502 176,644 186,674 172,822 157,078 
Residual fuel oil..-......--.-----.------ 59,108 56,602 52,899 58,612 59,838 61,239 62,714 63,737 65,530 64,956 61,416 62 , 496 

Jet fuel: 
Naphtha-type_..____.....----.----- 7,252 7,716 7,754 7,510 7,219 7,916 8,038 8,290 7,408 8,186 8,316 9,023 Z . 
Kerosine-type_........-.----------. 12,189 12,945 12,664 12,723 138,230 138,389 12,980 138,294 18,657 138,631 18,725 13,174 bg 

Total....._._..----------------- 19,441 20,661 20,418 20,2383 20,449 21,305 21,018 21,584 21,065 21,817 22,041 22,197 es 
Lubricants______.._.._---------------- 18,144 18,748 18,421 18,536 18,628 138,429 18,853 18,806 18,573 18,997 18,822 14,774 wa 
Wax________.- eee eee eee 870 877 876 883 941 941 1,005 1,002 959 977 952 1,045 
Coke_______.---_------------- eee eee 7,445 7,372 7,266 7,100 6,860 6,933 7,253 7,039 7,066 7,001 6, 684 6,821 si 
Asphalt____..__.--_--------.---.-.---- 20,851 28,0386 25,405 26,809 27,073 25,022 238,709 19,034 16,760 15,645 17,166 19,989 B 
Road oil_______.___-----_-------------- 1,115 1,188 1,475 1,857 1,786 1,760 1,589 1,283 1,101 868 769 804 
Liquefied refinery gases !___._.-..--.---- 3,061 3,014 3,058 8,367 4,224 4,371 4,317 4,409 4,768 5,379 5,153 4,925 B 
Petrochemical feedstocks___.......-.---- 2,655 2,741 2,805 3,077 3,291 3,392 3,252 8 , 262 3,289 3, 066 3,103 8,254 6 
Miscellaneous.__...__._-.-------------- 1,929 1,941 1,883 2,087 1,845 1,966 1,986 1,935 2,002 2,040 1,652 1,703 Cs 
Unfinished oils....._._.-.....---------.- 89,617 90,822 95,435 97,604 100,887 96,501 97,342 96,061 91,023 94,274 98,554 90,201 . 

rn es ce Sr PUG SL et A re A SE SNERRSSE $e ts A SA SR I AR NERS NG = 

Total..._.___.-.__--_---------------- 589,628 571,761 550,786 566,953 568,965 574,606 594,287 602,006 625,486 688,807 622,284 623,702 & 
a 

t Revised. oo Z me . 
1 Includes L.R.G. used for petrochemical feedstocks.



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 895 

Table 28.—Value of crude petroleum at wells in the United States, by States 
a 

1966 1967 

. State | , Total value Average Total value Average 
‘at wells value per atwells value per 

(thousands) barrel (thousands) _ barrel 
ne 

Alabama______________._---_-------- ee ee eee $20,878 $2.60 $19,500 $2.65 

Alaska_.____________---_ eee eee ee eee eee 44,007 3.06 91,164 3.13 

Arizona__.__________---_--~--- ee ee ee ee eee 370 2.80 8,188 2.80 

Arkansas____________..._-- eee ee ee eee ee eee 63 ,372 2.66 56,902 2.70 

California_..-....___.-------------_-----+-------------- 812,834 2.35 829 ,133 2.31 

Colorado.._._________----_----- eee ee eee 97 , 462 2.91 99 ,003 2.92 

Illinois______________-___ eee eee +e 184,983 3.00 179 , 792 3.04 

Indiana____________________ ee eee - 31,850 3.00 30,041 2.98 

Kansas..________.___._- ee eee ee en ee eee 306 , 027 2.95 297 ,600 3.00 

Kentucky_..___..____._---2--.------------------------- 51,488 2.85 45 ,052 2.90 

Louisiana: . 

Gulf coast____.______--_--_-e- ene eee ---------- 1,936,480 3.12 2,254,162 3.13 

Northern.._....__._._-_--------------.-------------- | 160,699 2.96 165 ,661 3.01 

Total ooo nee eee eeeeeee--. 2,097,129 8.11 2,419,823 8.12 
Michigan________._._-----.---------------------------- 40,913 2.87 39 , 455 2.89 

Mississippi. .-..._.------------------------------------- 146 ,353 2.65 155,726 2.72 

Montana__.___--__---_------------- + eee eee 86,273 2.44 87,543 2.50 

Nebraska..____-..-_--_----------- ++ eee eee 37,673 2.72 36,775 2.75 

New Mexico: . 
Southeastern_.___._.._-----------.----------------- 320, 854 2.84 338 , 408 2.94 
Northwestern____....---...-..-.-._---------------- 31,247 2.75 29 , 932 2.70 

Total____...____--.----------------------------- 352,101 2.84 368 , 340 2.92 
New York.___.________-------------- eee 7,925 4.57 9,026 4.58 

North Dakota__._..___-----.-------------------------- 69,170 2.55 65,818 2.60_ 

Ohio._____-_.___--_-__------------- ee 32: , 700 3.00 31,427 3.17 

Oklahoma____._.___--._._____-------------------------- 654,281 2.91 676 ,095 2.93 ; 

Pennsylvania_.-..___._._.----------------------------- 19,300 4.45 19,701 4.49 

South Dakota____.___________-___-- eee eee | AT9 2.00 502 2.38 

Texas: 1 oO 

Gulf Coast_.._-___-.____.-------2------------------ 632 , 368 3.22 705,718 3.27 

East Texas Field_____________---1-___----------- eee 137,579 3.05 158 , 860 3.06 

West Texas_.______.____-__-------------------L---- 1,420,820 2.88 1,525,226 2.92 

Panhandle_.___________-.---------_---------------- 103 , 147 2.95 103,288 . 2.97 

Rest of State._.____.______------.__.-.---.-------- 847,473 2.95 882,473 2.97 

Total_._________--____-------------------------- 38,141,387 2.97 8,375,565 3.01 

Utah_.____________--____- ee eee eee eee 63 , 760 2.64 63 ,221 2.63 

West Virginia__________-..--.-----.-------------+------- 14,623 3.98 14,244 4.00 

Wyoming._..____.__--.---_---.-.---------------------- 344,243 2.56 351,685 2.58 

. Other States 2..__.__.._.__-___-- eee eee ee 4,842 2.19 4,406 2.28 

Total United States_.._..__..__.__---.-_-------.---- 8,726,423 2.88 9,375,727 2.92 
eee 

1 Texas Railroad Commission Divisions. . 
2 Florida, Missouri, Nevada, Tennesse, and Virginia.



Table 29.—Posted price per barrel of petroleum at wells in the United States in 1967 by grade, with data change 

Pennsylvania grade Oklahoma-Kansas . Oe Corning Western ' Indiana- Coldwater, § ———-—-———_________________._ 
Date Bradford and In southwest grade _ Kentucky Tiinois ‘Mich. 

Allegheny Pennsylvania. se ; 34°-34,9° 36°-36.9° 
districts | 

January 1.22222 ee 4.63 4.08 8.02 3.10 B10 2.90 = 2.92 ~ 8.00 . ed August 1.222220 ee — a | 3.07 -— - 8.15 8.15 - 2.95 | 2791 _ 2.99 5 

Panhandle, Texas | : Bs 
Texas West Lea, County, South OO > 

(Carson, Gray, Texas N. Mex. Texas East Conroe oo Louisiana te 
Hutchinson, 30°-30.9° 380°-30.9° Mirando Texas Texas . 30°-30.9° th 
and Wheeler (sweet) (sour) | 24°-24.9° 30°-30.9° 20°-20.9° 7. 
Counties) * tS 
35°-35.9° B 

January 1______- ee 2.92 2.86 2.80 3.05 3.15 3.35 | 3.10 2.90 . 3.10 w ‘ July 10... --_ ee 2.97 ae woe one a _aee ae ae wae S 
July 18____ eee aoe 2.91 ---e ~ooe n~c-- noee a a none be . August 8... ---- une -~--- 8.15 ---- ---- a a ane . . 

ne ne erent rr et es ja. 
Caddo-Pine Magnolia- Elk Basin Wyo. | California co | 8. . Island, La. Smackover, (including a “ 
36°—386.9° Limestone, Ark. Montana) Coalinga Kettleman Hills Midway Sunset ' Wilmington 

31°-31.9° 380°-30.9° 32°-32.9° 37°-37.9° 19°—19.9°  24°-24,9° - . 

January 1_______-_______e 2.97 2.62 2.68 2.96 3.21 2.23 2.58 a February 1___________ __-_ -oee 2.67 -ane anne a ~one wane 
August 1__2___- ee a 2.72 _a-- ae nae : ae a . August 8__._-._-______ Le 8.05 -ou- ae ~--- a wees _aue 

Source: Platt’s Oil Price Handbook. .
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- Table 30.—Wholesale price index, crude petroleum : | | re 
| , a ° ce | . OF hd 

| (1957-59 = 100) | . iS 

- Year . . Average Jan. -Feb. Mar. Apr.. May June: July Aug. Sept. Oct. | Nov. Dec. & 
CC 

1958__...---- ~~ eee) 101.2 101.5 101.5 101.5 101.5 - 101.4 101.4 100.9 100.9 100.9 100.9 100.9 100.9 x. 
1959___..-2 eee, = 97.8 99.1 97.9 97.9 98.0 98.0 98.0 - .98.0 ~ 98.0 97.2 97.2 97.2 97.2 = 
1960____..----- 2 eee 97.2 97.2 97.2 97.2. 97.2 97.2 97,2 97.2 97.2 97.2 97.2. 97.2 97.2 
1961___2 22. ee 97.5 97.2 97.2 97.2 97.5 97.5 97.5 97.5 97.5 97.5 97.8 97.8 97.8 4 
1962_____..--_ 2 eee 977 97.8 97.8 97.8 97.8 97.8 97.8 -97.8 97.8. 97.8 97.7 97.7 97.7 
1968____.__-._----_.---.--.--.---. 97.8 97.7 97.3 97.3 | 97.3 97.3 97.3 97.8 97.3 97.8 97.2 97.2 97.2 3 
1964_-_-2 eee 96.9 97.2 97.2 97.2 97.2 97.2 96.8 96.8 96.7 96.7 96.7 96.7 96.7 J 
1965... eee = 96.8 96.7 96.7 96.7 96.7 96.7 96.7 96.7 96.7 96.7 96.7 96.7 96.9 bd 
1966____-._ 22 eee 97.5 96.9 97.0 97.0 97.0 97.2 . 97.4 97.5 97.7 97.7 98.1 98.1 98.1 oO 
1967__.....--.--_.-_---_---_...-.. 98.6 98.2 98.3 98.3 98.3 98.3 98.8 98.4 99.0 99.0 | 99.0 99.0 99.0 C 

Source: Bureau of Labor Statistics, U.S. Department of Labor. | e 
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Table 31.—Average monthly price of petroleum products in the United States, 1966-1967 
ee eee 

. Average = 
Monthly average and grade Year Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. for 2 

year 
en > 

Gasoline 92 octane (cents per gallon): . SO De At refineries in Oklahoma___________...-.-----.--f 1966 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 12.25 
| 1967 12.25 12.87 12.88 12.88 12.88 12.38 12.38 12.88 12.88 12.88 12.38 12.52 12.38 4 Tank wagon prices to dealers at 55 cities on first of . - b>. month. _____--_------- eee eee i---f 1966 =: 15.55. 15-78 «15.538 15.57 15.65 15.91 15.94 15.91 16.11 16.02 15.98 16.02 15.83 bd 

1967 16.05 15.98 16.46 16.44 16.88 16.21 16.48 16.36 16.59 16.30 16.831 16.25 16.31 to 
At service station (including all taxes).............f 1966 31.58 31.80 81.45 31.64 31.73 32.25 32.27 832.38 32:61 32.44 32.38 32. 50 32.08 © 

1967 32.58 32.53 33.23 33.22 83.08 32.97 33.42 33.31 33.68 33.33 33.33 38.24 33.16 oO Kerosine (cents per gallon): . _ A No. 1 range at Chicago district_.............._..-.{ 1966 10.50 10.58 10.36 10.13 10.07 10.00 10.00 10.00 10.00 10.00 10.00 10.09 10.14 _ 
1967 10.21 10.25 10.24 10.02 10.00 10.00 10.00 10.39 10.538 10.54. 10.57 10.71 10.29 o 

No. 1 fuel oil at Oklahoma______________________- 1966 10.638 10.63 10.63 10.48 10.88 10.38 10.38 10.38 10.38 10.38 10.88 10.38 10.45 “1 
1967 10.55 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.79 

Kerosine (or No. 1 fuel oil) at New York Harbor____{ 1966 11.20 11.20 11.20 10.88 10.80 10.80 10.80 10.88 11.00 11.00 11.29 11.85 11.03 
1967. 11.44 11.60 11.60 11.60 11.51 11.51 -11.78 11.80 11.80 11.80 11.80 11.80 11.67 

Kerosine (or No. 1 fuel oil) at Tampa_....______--./ 1966 11.36 11.54 12.05 12.05 12.05 12.05 12.05 11.39 11.27 10.83 10.70 10.65 11.50 
1967 10.97 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.00 11.10 11.50 11.50 10.18 

Distillate and diesel fuel oil (cents per gallon): ee No 2 fuel oil at refineries, Oklahoma__._________.__f 1966 9.63 9.638 9.63 9.48 9.88 9.388 9.38 9.38 9.88 9.38 9.88 9.88 9.45 
. 1967 9.55 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.79 

No 2 fuel oil at New York Harbor_.__._.._._______ 1966 10.20 10.20 10.20 9.74 9.70 9.70 9.70 9.74 10.00 10.00 10.29 10.35 9.99 : 
. . 1967 10.44 10.60 10.60 10.60 10.51 10.78 10.80 10.80 10.80 10.80 10.80 10.80 10.67 

Diesel oil, shore plants, New York___.__.___.___.__ 1966 10.50 10.50 10.55 10.18 10.15 10.15 10.15 10.22 10.35 10.35 10.85 10.58 10.34 
1967 10.78 10.90 10.90 10.90 10.81 10.81 121.08 11.10 11.10 11.10 11.10 11.10 10.97 

Diesel oil for ships (dollars per barrel): 7 
New York____._. 22 eee 1966. 4.381 (4.31 4.31 4.20 4.18 4.18 4.18 4.21 4.28 4.28 4.28 4.36 4.26 

1967 4.40 4.47 4.47 4.47 4.47 4.47 4.60 4.61 4.61 4.61 4.68 4.58 4.58 
New Orleans.___________.______.-__--_ eee 1966 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 

1967 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.81 4.89 4.27 
San Pedro._____._.--.2-2--..------------------_f 1966 5.09 5.09 5.09 4.75 4.44 4.44 4.44 4.44 4.44 4.44 4:44 4.44 4.63 

1967 4.40 4.40 4.40 4.40 4.40 4.40 4.40 4.55 4.59 4.59 4.59 4.59 4.50



Residual fuel oil (dollars per barrel): 
No. 6 fuel at refineries, Oklahoma...._............ 11966 2.15 2.15 2.15 2.156 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.15 2.16 
No. 5 fuel oil at New York Harbor ----------2----4 1966 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.76 2.78 2.76 

1967 2.88 2.83 2.88 2.838 2.83 2.838 2.83 2.88 2.83 2.88 2.88 2.88 2.88 
Bunker “C” for ships: . 

New York__________.__-___-----------.----.-----f 1966 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 
1967 2.26 2.25 2.25 2.25 2.25 2.25 2.380 2.338 2.385 2.88 2.86 2.82 2.29 

New Orleans._-._..-.--.--------.----------.-----) 1966 2.19 2.19. 2.19 2.19 2.19 2.19 2.19 2.19 2.19 2.19 2.19 2.19 2.19 
1967 2.19 2.19 2.19 2.19 2.19 2.19 2.24 2.27 2.27 2.27 2.29 2.26 2.28 

San Pedro_____._-_-.-_-_------_--------.-.--.--.J 1966 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 2.20 
1967 2.20 2.20 2.20 2.20 2.20 1.99 1.98 1.98 1.98 1.98 1.98 1.938 2.05 

Lubricating oil (cents per gallon): 
Oklahoma: Q 

200 viscosity, No. 3 color neutral_.._..__...-.. 11966 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 21.50 bg 
150-160 viscosity at 210° bright stock, 10-25 g 

your test____..__._-._-.--_----.--.--.--.. 11966 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 24.50 
Pennsylvania: ty 

200 viscosity, No. 3 color, neutral 420-425 - - bg 
flash, 25 pour test._____._._.___-.-.-..-... 11966 28.00 28.00 28.00 28.00 28.00 28.00 29.74 30.00 30.00 30.00 30.00 30.00 28.98 ic 

600 steam refined cylinder stock filterable...... 11966 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.00 22.50 22.04 ta 
South Texas: 500 viscosity, No. 214-3} color, " Oo 

neutral__________.._--_-_-_-_-----_.----------. 11966 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 20.00 = 
Liquid petroleum gas (propane) (cents per gallon): ; ; Ey 

New York Harbor___...__...-----.-.-.--.------.J 1966 8.18 8.18 8.13 8.13 8.13 8.14 8.25 8.25 8.25 8.58 8.75 8.75 8.80 ca 
1967 9.21 9.25 9.25 9.25 9.25 9.10 8.75 8.75 8.75 8.75 8.75 8.75 8.98 = 

Oklahoma___.___..-..-.--.-------------._-.--.-J 1966 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.08 65.48 6.50. 5.52 5.18 > 
. 1967 5.94 6.00 6.00 6.00 6.00 5.87 5.75 5.75 5.75 5.75 5.75 5.738 65.86 oO 

Baton Rouge_.__..-..-.-._----.----------------/ 1966 5.25 5.25 5.25 6.46 5.50 5.50 5.50 5.50 5.57 5.75 6.75 5.77 5.50 gg 
1967 6.19 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.25 6.24 

Wax (cents per pound): Pennsylvania 124° to 126°, | | He 
white crude scale___.____-_-_-_----- eee eee =: 1966 6.18 6.18 6.138 6.18 6.18 6.18 6.18 6.18 6.18 6.18 6.18 6.18 6.18 +3 

— ee sscc.cicc30 mms G 
1 No change in price during 1967. > 

Source: Platt’s Oil Price Handbook. : 2 
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Table 32.—-Salient statistics of the major refined petroleum products in the United States 

(Thousand barrels) —_ | 7 

1964 1965 1966 1967» 

Gasoline production: | | | . 
At refineries. ...2...-2-.----......-.-_... 1,649,400 1,693 , 741 1,783,700 1,838 ; 522 
At gas processing plants._.__._._____.___.--_ 11,901 10,660 - 8,938 - 7,364 

Total...........-..--..--.------------ 1,661,301 1,704,401 1,792,688 1,845,886 
Stocks end of year_........- 22-2 193, 633 188 ,058 194,177. . 207,715 
Imports......-.-.--.------------------ ae ee 10,482 10.,052 15,648 15,215 
Exports....-...-..-.----------------- eee - §,209 4,827 3 +186 " 4,889 
Domestic demand-....-.-...-----_---.-_..... 1,657,906 1,720,201 1,793 , 381 1,842,674 

Motor gasoline production: a _ a 
At refineries. ..._____-------..--.--.. 1,598,186 1,645,172 1,742 ,456 1,801,448 
At gas processing plants....___.______- 11,901 10,660 8,938 7,364 

Total....-..........---------.-... 1,610,087 1,655,882 1,751,394 1,808,812 
Stocks end of year_._______._.-..---_____- 185, 766 174,717 186 ,393 199,790 
Imports._...._....--------------------_-- 10, 482 10,052 15,648 15,215 

_ Exports._._.....-.------------------_-_- 683: 629 434 841. 
Domestic demand___..-_....-------.----- 1,611,348 1,676,304 1,754,932. +——«1, 809,789 

Aviation gasoline’ production_______________ 51,214 48 ,569 41,244 37 074 
Stocks end of yedr_..__________-__________ 7,867 8,341 1,784 7,925 
Exports... eee 5,526 4,198 3 , 352 4,048 
Domestic demand____________.__________- 46 , 558 43 ,897 88 , 449 «82, 885. 

Special naphthas production: 
At refineries... eee 25,878 28, 734 29,634 26 , 912 
At gas processing plants_________...______- -. 266 123 . 116 51 

Total. _._...-2 2 eee ee 26,144 28 , 857 29,750 26, 963 . 
Stocks end of year_-.-.....-- 22 Leelee ee_-- = si, 879 6,209 5,583 5, 742 
Imports.__....-. 22 eee 4,144 — 2, 864 1,895 . 375 
Exports.._...--- eee 1,830 © 1,564 2,010 1,975 
Domestic demand --_2-_-.--..---.------------ 27,551 29 ,827 30,261 _ 25,204 

| Kerosine (including range oil) production: 
At refineries... 2222222 eee 93 , 474 93,149 100,849 99 ,061 
At gas processing plants..._________._____-_ 1,498 1,306 1,226 1,144 

Se rr 94 ,967 94,455 102,075 100 , 205 
Stocks end of year ._._-.---._-_-_-_-_-_______- 27 825 24 ,080 25,004 — . 25 ,008 
Imports.__.....-.2- 2 -ee 4 100 219 33 
Exports___.............-.-------------------——«21:70 219 | 254 156 
Domestic demand-~__.-.----.--.------------- 92 , 738 97,581 101,116 100 ,078 

Distillate fuel oil production: - 
' At refineries. .___-________ 2 ee 742 ,046 . 165,071 784,717 804,429 

. At gas processing plants.._.._..__.____._-- 393 . 359 1,182 366 

Total... eee 742,439 765 ,430 785 ,849 804,795 
Crude used directly as distillate_.__._.__.________ 755 773 752 730 
Stocks end of year__.-_..______.______________ 155 , 846 155, 407 154,096 157,078 
Imports.__.___.-_____.__________.______ ee 11,785 13,002 13 , 845 18,492 
Exports.__-___-________ ee 5,386 3,830 4,377 4,287 
Domestic demand._._________.__._.__________- 750,424 775,814 797,380 816, 748 

Residual fuel oil production____________________ 266 , 825 268 , 567 263 , 961 275 , 956 
Crude used directly as residual________________. 8,720 3,950 3,551 3,671 
Stocks end of year.______.____________.______- 40 , 408 56,214 61,196 62 ,496 
Imports____-_____.___2-_ eee 295,771 345,187 376,795 395 , 754 
Exports___.---_-__-_-_- ee 18,870 14,882 12,895 21,955 
Domestic demand________._____-____________- 554,581 587,011 626 , 430 652,126 

Jet fuel production: 
At refineries... 182 ,131 191,055 215 ,446 273,185 
At gas processing plants_._._._._____.___-- 409 113 50 38 

Total__._-_-- 2-2 eee 182 , 540 191,168 215,496 273 ,223 
Stocks end of year__.___.___.__._________._-___ 18,744 18 ,699 19,374 22,197 
Imports_._..._--_____-. ee 238 , 243 29,426 31,338 32,391 
Exports.._._- 2 ee 170 1,007 1,773 2,021 
Domestic demand.__...._.___-.__. 2-2. 8 204,253 219 , 632 244 ,386 300 , 770 

See footnotes at end of table.
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Table 32.—Salient statistics of the major refined petroleum products in the United States 
—Continued 

. (Thousand barrels) 
ee 

1964 1965 1966 1967 P 
eee 

Naphtha type production: . 
At refineries_..._.._----------------- 82 ,416 89,473 103 ,650 

At gas processing plants_-___....------ 1138 . 50 38 

Total_____________---------------- NA 82,529 89 ,523 109 ,688 
Stocks end of year__.___-.---------------- 8,338 7,235 9,023 

Imports___._..--.----------------------- 15,948 12,574. 5,450 

Exports._.....-..----------------------- 694 1,565 1,802 

Domestic demand________----------------- 97,813 101,685 111 548 

Kerosine type jet fuel production___.___---- 108 , 639 125,973 163 , 535 

Stocks end of year__..__..---------------- 10,361 12,139 13,174 

Imports___.__._..__..-----.-------------- NA 13 , 478 18, 764 26,941 

Exports_____....__-.--.---.-------------- 313 208 219 

Domestic demand..___.__._..-_---------- \ 121,819 142,751 189,222 

Lubricant production__.-...------------------ 63 , 668 62 ,925 65 ,407 64,870 
Stocks end of year_.___.-..------------------- 14,062 13 , 304 12 , 682 14,774 
Imports____.-.-.---------------------------- 37 29 32 40 

Exports: : — : . 
Grease__________---.-------------------- — 397 385 376 357 
*(Oll__.---------------------------------- 17,779 16,207 16,736 18,209 

Total. __________-_-__-----.------------ 18,176 16,592  ——«17, 112 18, 566 
Domestic demand. --------------------------- 45,788 47,120 . 48 ,949 44,252 

Wax ! production____..----------------------- 5,352 5,456 5,772 5, 719 
Stocks end of year__.____---.-----------------+ 908 890 861 1,045 
Imports. __.__.----..------------------------  --------- 11 5 20 

Exports___..-..----------------------------- 1,734 1,654 1,888 1, 688 

Domestic demand__._.___.__.__.-._---------- 8,596 3,831 8,918 3,867 

Coke ! production: . . 
Marketable coke_________...------------- 34,872 36,318 38, 508 42, G44 

Catalyst coke._____._-.-.---.------------ 49,453 49, 722 49,546 47,989 

Total_______._-___---.--------------+- 84,325 86,040 _ 88 , 054 90 , 933 

Stoeks end of year____..-.-------------------- 6,795 7,389 7,297 6,821 

Exports_.__.._-.---------------------------- 13,618 11,819 14,466 16,279 

Domestic demand____________---------------- 70,395 73,627 ~ 73 , 680 75,130 

Asphalt ! production. __._..------------------- 114,879 123, 604 129,579 127, TOT 

Stocks end of year______._-.-.-.-------------- 14,231 16,178 17,309 19,939 
Imports (including natural)______..------------ 5,912 6, 302 6,104 6,447 
Exports. _.._..---.-------------------------- 7159 362 ‘482 421 

Domestic demand____________--.--.-.-------- 120,155 127,597 134,070 131,163 

Road oil production. __...-.-_-.-------------- 6,371 6,565 7,247 6,978 

Stocks end of year________-.------------------ 579 584 919 804 

Domestic demand_-_______-___..-------------- 6,545 6,560 6,912 7,093 

Still gas for fuel production.____...------------ 131,257 135,295 135,459 140, 034 

Liquefied gases (including ethane) for fuel and 
chemical use: 

LRG production: 
For fuel use_.........____---.-------- 59,244 56,125 60,090 67 , 589 

For chemical use___.__.__..---------- 47,268 50, 711 46,128 43 , 928 

Total_____._._____-_-------------- 106,512 106, 836 106,218 111,517 
Stocks of LRG end of year: 

——eEoOEeEeEoEooooooooooooooooeeeeEee eae 

For fuel use__._._._.--------------------- 3,074 2,816 3,130 4,741 

For chemical use__.____..---------------- 618 849 206 184 

Total__.._____-_-------------------- 8,692 3, 665 3,336 4,925 
LPG for fuel and chemical use: _ 

Delivered from gas processing plants__ - - 189,619 200,218 215,081 233 , 900 

Imports.______-.-.------------------ 4,128 7,553 10,489 9,885 

| Exports___..-_-_-------------------- 5,358 7,521 8,181 9,279 

Domestic demand: 7 . | 
LRG for fuel use_______._------------ 59,516 56,383 59,776 65,978 
LRG for chemical use__.____-.-------- 47,190 50, 480 46,771 43,950 
LPG for fuel and chemical use-_ - - ------ 188, 389 200,250 217,389 234, 506 

Total_____._...___._-.------------ 295,095 307,113 323,936 344,434 

See footnotes at end of table.
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Table 32.—Salient statistics of the major refined petroleum products in the United States 
—Continued 

(Thousand barrels) 
SSS 

1964 1965 1966 1967 P 
eee 

Petrochemical feedstocks production____________ 57,578 57,851 74,453 87,428 
Stocks end of year____________________________ 2,569 4,093 2,476 3,254 

Imports: 
Naphtha-400°_____- eee Lee 130 436 280 
Other__.___.- eee. 870) _oee eee Lee 

Total____-__._-2 22 eee Le 500 436 280 

Exports: Oo . 
Other_-___-.-.-_- 2 eee Lee 1,952 2,710 2,995 

Domestic demand: 
Still gas______.._- eee 7,698 8,926 10, 068 9, 5382 

; ~Naphtha-400°__ 2 24,583 | 23,521 39, 854 50, 349 
Other_-__..__.. ee 25,318 22,428 23,874 24,054 

Total... 2-2 ee 57,599 54,875 73,796 83 , 935 

Miscellaneous production: 
At refineries. ___.___._________-._________. 13, 583 13,994 16,474 14,919 
At gas processing plants_._-..------------- 3,194 2,913 1,956 . 1,554 

Total__-_-.-0 2 eee 16,777 16,907 18,430 16,473 
Stocks end of year______________._____________ 1,819 1,809 2,128 1,703 
Exports. _____.---__-.-_-_ 2 ee 236 962 989 903 
Domestic demand_____________-_____________2. 16,353: 15,955 17,122 15,995 

Unfinished oils (net): 
Input (plus) Output (minus)_____..._._..._._.. 27,822 32,111 34, 632 34,237 
Stocks end of year______________________._____ 87,014 88, 609 89,213 90,201 
Imports._--.-_..---------- eee eee 32,587 33 , 706 35, 236 35,225 

Shortage or (overage) .__-___.---_-_---_----- -- 79,335 80,241 89, 535 106, 592 

A 

’  P Preliminary. NA Not available. . 
1 Conversion factors: 280 pounds of wax to the barrel; 5 barrels of coke to the short ton; 5.5 barrels of asphalt 

to the short ton.
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Table 33.—Input and output of petroleum products at refineries in the United States 

(Thousand barrels) 

a 

1963 1964 ! 1965 1966 1967 > 

: . 

Input: 
Crude petroleum: 

Domestic_...__._--------- 2,758,168 2,785,895 2,847,821 3,000,789 3,174,004 

Foreign. ___...--------- 412 , 484 437 , 434 453,021 446,404 408 , 590 
a ng 

Total crude petroleum. 3,170,652 3,223,329 3,300, 842 3,447,193 3, 582, 594 

Unfinished oils rerun (net)-_--- 31, 934 27,322 32,111 34,632 34,237 

Total crude and unfinished 
oils rerun____-.-.------- 3,202,586 3,250,651 3,332,953 3,481,825 3,616,831 

Natural gas liquids. _-------- 190,143 218,264 225,676 235, 580 244,720 

Benzol_____-_-.------------ 80 29 13 30 87 

—— eee eee
 

Output: 
Gasoline: 

Motor gasoline. ---------| NA ‘ 1,598,286 1,645,172 1,742,456 1,801,448 

Aviation gasoline. ----- 51,214 48 , 569 41,244 aT, 074 
Fe 

Total gasoline 2.....--. 1,581,209 1,649,400 1,693,741 1,783,700 1, 838, 522 

Special naphthas?_-_.------- | _ 22, 687 25,878 128,734 29 , 634 26,912 

Kerosine 2____.._----------- 164,805 93,474 93,149 100 , 849 99, 061 

Distillate fuel oil 2.....------ 764, 597 742,046 765,071 184,717 804,429 

Residual fuel oil____--------- 275,910 266, 825 268 , 567 263 , 961 275, 956 

—— ee eee —oeSESoOoOooer 

Jet fuel: — 
Naphtha type...--------} NA { NA 82,416 89,473 109, 650 

Kerosine type..._------- 108 , 689 125,973 163, 535 
nn 

Total jet fuel ?.__-~--- 98, 745 182,131 191,055 215,446 273,185 

Lubriecants__......-------------- . 63,086 63 , 668 62 ,925 65,407 64, 870 

Wax 3___.______--.---------- 5,126 5,352 5,456 5,772 5, 719 . 

Coke 3__._.._.---.--------- 80, 688 84,325 86,040 88,054 90, 933 

Asphalt 3._.._--.----------- 111, 948 114,879 123,604 129,579 127, T67 

Road oil______-_------------ 6, 792 6,371 6,565 7,247 6,978 . 

Still gas for fuel___..-------- 129, 598 131,257 135,295 135,459 140, 034 

Liquefied refinery gas (incl. 
ethane): 

For fuel use__._.-------- 56, 394 59,244 56,125 60 , 090 67,590 

For chemical use_ — ------ 38 , 963 47,268 50,711 46,128 43,927 
Te 

Total liquefied refinery 
gaS____.----_------ 95,357 108, 512 106,836 106,218 111,517 

Petrochemical feedstocks: 
—————e—eee———eeEEeooeoe 

eee OS“ CRW ee eee 

Still gas_____.---------- 7,834 7,698 8,926 10,068 9,500 

Naphtha-400____-------- 21,984 24,657 24,511 38 , 446 50,573 

Other______..---------- 22,575 25,223 24,414 25,939 27,355 
eS OS 

Total petrochemical . 
feedstocks. ...-.---- 52,393 57,578 57,851 74,453 _ 87,428 

Miscellaneous products 2__._- 13,578 13 , 583 13,994 16,474 14,919 

Shortage (or overage) 4___---- — 73,710 — 79,335 — 80,241 — 89,535 —106 , 592 

NN ee 

P Preliminary. NA Not available. 
1 New basis, comparable to 1965 data. 
2 Production at natural gasoline plants shown as direct transfers and omitted from the input and output at 

the refineries. 
3 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt 

to the short ton. 
4 Includes losses or gains in volume during processing.
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Table 34.—Percentage yields of refined petroleum products from crude oil in the 
United States ! 

See 

Product 1963 1964 2 1965 1966 1967 P 
are 

Finished products: 
Gasoline___._____.-...22_-2 2222 _e 44.1 44.1 44.0 44.4 44.0 . Special naphthas.___.______._.__________ (3) 8 9 9 .8 Kerosine_____-__.--.--_-_- oe 5.1 2.9 2.8 2.9 2.7 Distillate fuel oil. --_._-________.___ 23.9 22.8 22.9 22.5 22.2 Residual fuel oil....-.-__-______________. 8.6 8.2 8.1 7.6 7.7 Jet fuel_____-___2 eee BB 5.6 5.7 6.2 7.5 Lubricating oil._______________________ 2.0 2.0 1.9 1.8 1.8 Wax___--- ee 1 .2 .2 .2 2 Coke_._.--_ 2.6 2.6 2.5 — 2.5 2.5 Asphalt_____...--- 3.5 3.5 3.7 3.8 3.5 Road oil__.-_.-_22 ee 2 2 2 2 2 Still gas___-___ ee 4.0 4.0 4.1 3.9 3.9 Liquefied gases_______._____________._._. °° 1.8 3.3 3.2 3.0 3.1 Petrochemical feedstocks.________________ 2.8 1.8 1.7 2.1 2.4 Other finished products__________________ 4 4 .5 .5 4 Shortage. ______. 2 2-2 ee —2.2 —2.4 —2.4 - —2.5 —2.9 

Total. .-..--.--- 2-22 2 ee --_--_--_. =: 100.0 100.0 100.0 100.0 100.0 

P Preliminary. . 
1 Other unfinished oils added to crude in computing yields. 
2 New basis, comparable to 1965 data. 
3 Included with gasoline.



Table 35.—Input and output at refineries in the United States, by months a 

. (Thousand barrels) . 

January February March April May June July August Septem- October Novem- Decem- Total 
ber ber ber 

1966: 
Input: 

Crude petroleum: . 
Domestic_._._._._..-. 251,325 227,527 247,109 287,265 251,691 247,917 259,783 258,902 253,711 257,350 245,188 268,026 3,000,789 Q 

Foreign....__-__.-.. 89,298 34,104 88,168 384,444 88,429 37,648 39,986 39,003 36,361 38,031 385,705 35,237 446 , 404 es) 

Total crude | - g 

petroleum___._.. 290,618 261,631 285,272 271,709 290,120 285,565 299,769 297,905 290,072 295,381 280,888 298,263 3,447,193 Gi 

Unfinished oils rerun (net). 5,716 8,364  —410 482 —1,646 375 4.728 8,214 2,719 2,022 4,200 4,878 34,682 ty 
i a A RR TR A IR ES 

Total crude and un- = 

finished oils rerun__.__ 296,384 264,995 284,862 272,191 288,474 285,940 804,492 306,119 292,791 297,403 285,088 303,136 3,481,825 x 

Natural gas liquids-_______ 20,724 17,925 18,885 18,594 18,592 18,487 19,554 19,605 19,461 20,748 21,024 22,0386 235,580 = 

Benzol.__..------------- 1 1 _.-----) ------- 1 2 4 _____-- 5 5 5 6 30 re 
on re ss ————————————EEEeEEE——E—E__————S—E a 

Output: iS 

Gasoline: > 

Motor gasoline_______ 147,996 129,822 142,267 186,281 148,593 142,917 151,683 152,893 147, 188 151,285 145,053 151,583 1,742,456 ? 

Aviation gasoline__-__-_ 3,700 3,291 3,348 3,029 3,274 3,179 3,542 3,581 8,513 3,575 3,472 3,740 41 ,244 J 

Total gasoline 1____ 151,696 188,118 145,615 189,310 146,867 146,096 155,225 156,474 150,646 154,860 148,525 155,273 1,783,700 a") 

Special naphthas !_______- 2,655 2,340 2,490 2,250 2,659 2,502 2,397 2,553 2,588 2,581 2,345 2,274 29 , 684 a 

Kerosine }_______--_____- 10,128 9,604 9,418 6,910 7,375 7,107 8,024 8,928 7,603 7,709 8,090 9,953 100 , 849 Ing 

Distillate fuel oil !._-...___ 70,042 62,696 64,577 60,282 63,739 61,979 67,201 69,074 65,765 66,460 63,087 69,815 184,717 O 

Residual fuel oi]_-_-.______ 26,805 22,185 28,792 20,501 20,521 19,565 21,621 20,896 20,372 21,197 21,741 25,265 2638 , 961 A 

Jet fuel: . G 
Naphtha type________ 6,407 5,336 6,561 6,952 7,074 7,440 7,512 8,207 8 ,006 8,981 8,104 8,893 89 ,473 = 

Kerosine type..__.__- 10 ,364 10,3818 11,311 10,694 11,396 11,1438 ° 10,257 8,129 9,695 10,483 11,538 10,645 125 ,973 ee} 
A RS A i 

Total jet fuel_____- 16,771 15,654 17,872 17,646 18,470 18,583. 17,769 16,336 17,701 19 , 464 19 ,642 19 ,538 215,446 | S 

Lubricants: | . . CG 

Bright stock._______-_ 590 480 496 465 489 381 519 551 537 570 459 624 6,161 ry 

Neutral_______-_-.--_ 2,339 2,030 2,204 2,265 2,363 2,101 2,514 2,452 2,339 2,352 2,120 2,354 27 ,433 wn” 

Other grades._______- 2,696 2,612 2,662 2,569 2,783 2,651 2,765 2,762 2,547 2,923 2,635 2,208 31,813 

Total lubricants-__- 5,625 5,122 5,362 5,299 5,635 5,133 5,798 5,765 5,423 5 , 845 5,214 5,186 65 , 407 | 

Wax: TO 
gaz 

Mieroerystalline...... 78 88 94 79 85 100 95 99 88 81 82 78 1,087 
Fully refined_-.._..-- 260 244 295 280 264 298 273 270 210 268 804 290 8,251 
Other.......----.--. 161 112 124 141 140 100 181 108 172 118 938 94 1,484 

Total wax ?.-..-.. 494 489 —s«iB18——ti«0 489 498 499 472 470 4657 479 AG2 6,772 gs 
oe 

See footnotes at end of table. Or



Table 35.—Input and output at refineries in the United States, by months—Continued © 
—4 

(Thousand barrels) Oo 
TO 

January February March April May June July August Septem- October Novem- Decem- Total 
ber ber ber 

T
R
 

1966—Continued . 
Output—Continued . 

Coke ?_________ 7,788 6,761 7,388 6,906 7,240 7,097 7,351 7,651 7,027 7,391 7,589 7,865 88 ,054 Asphalt ?_-______________ 6,580 6,027 7,956 10,253 11,480 18,795 14,057 14,817 14,194 12,946 10,026 7,498 129 ,579 Road oil________________ 210 199 486 554 573 874 1,369 1,257 771 424 172 358 7,247 Still gas for fuel_._________ 11,179 10,4538 10,060 11,143 11,412 11,577 12,296 11,990 11,609 11,022 11,111 11,607 135 , 459 . 
Liquefied gases (including =” oo a oo | NE OT ethane): 

LRG for fuel use_____ 5,357 4,927 5,282 4,874 5,349 4,865 | 5,075 5,035 4,614 4,775 4,829 5,108 60 ,090 LRG for chemical use_ 4,261 3,922 3,648 4,197 4,444 3,430 3,854 4,113 3,522 3,499 3,574 3,664 46 ,128 2 

Total liquefied gases_ 9,618 8,849 8,930 9,071 9,793 8,295 8,929 9,148 8,136 8,274 8 , 403 8,772 106 ,218 2 
Petrochemical feedstocks: —_ oo _— —_ _— _—_ 7 a 7 — a eS Still gas___._________ 742 648 927 941 174 813 739 894 864 951 824 951 10,068 H Naphtha-400 degrees_ 2,439 2,474 2,626 2,664 2,708 3,351 3,736 3, 883 3,247 3,743 3,856 3,719 38 , 446 ™ Other_______--2 8 1,860 1,793 2,070 2,240 (2,271 2,212 2,345 ~- 2,335 1,966 2,141 2,225 2,481 25,939 id 

Total petrochemical 
a feedstocks. ______ 5,041 4,915 5 , 623 5,845 5,753 6,376 6, 820 “7,112 6,077 6 , 835 6,905 7,151 74,453 by Miscellaneous products !__ 1,153 1,311 1,231 1,305 1,446 1,466 1,473 1,563 1,288 1,442 1,439 1,357 16,474 td Processing gain._._...... 8,226 —6,747 —7,616 -—6,990 -—6,335 —6,514 —6,779 —8,312 —7,413 —8,756 —8,651 —7,196 — 89,535 & 

1967: P _ A Input: 
st Crude petroleum: 
& Domestie__....._.... 255,180 239,192 260,742 246,025 259,873 257,899 275,874 277,278 272,054 278,822 267,711 283,404 3,174,004 a Foreign. ____________ 38,642 29,185 35,319 36,840 987,220 36,682 34,154 32,465 29,908 382,114 31,369 34,697 408 , 590 

Total crude 
petroleum_._.._._ 293,772 268,377 296,061 282,865 297,093 294,581 310,028 309,743 301,957 310,986 299,080 318,101 3,582 , 594 Unfinished cils rerun (net) _ 3,734 1,468 —1,275 1,061 — 63 8,009 1,547 3,624 7,705 — 608 3,156 5,879 34,237 

Total crude and un- | finished oils rerun____ 297,506 269,845 294,786 288 ,926 297,030 302,590 311,575 818,367 309,662 310,328 302 ,2386 328,980 3,616,831 Natural gas liquids._.._.. 21,787 18,798 19,731 18,212 18,767 19,418 19,910 20,159 19,853 22,565 22,962 22,558 244,720 Benzol_____.__._________ 8 q 7 6 7 7 11 6 6 7 8 q 87 
Output: Oo oo ee a a Gasoline: 

- Motor gasoline__.._.._ 150,258 182,804 142,734 189,099 147,768 151,990 155,446 156,344 155,001 155,636 151,870 162,503 1,801,448 Aviation gasoline_____ 3,273 3,103 2,901 3,016 3,503 2,818 3,082 3,302 3,277 3,149 2,901 2,719 37 ,074 

_ Total gasoline 1___. 158,581 185,907 145,685 142 ,115 151,266 154,808 158,528 159,676 158,278 158,785 154,771 165,222 1 , 838 , 522 Special naphthas !1________ 2,249 2,160 2,152: 2,398 2,197 2,210 2,274 2,389 2,252 2,294 2,241 2,096 26,912 Kerosine }___-___________- 9,992 9,058 8,380 7,042 6,788 6,391 7,518 7,381 7,541 8,495 9,976 10,504 99,061



Distillate fuel oil 1....__.. 68,584 61,854 70,099 62,964 62,723 64,861 67,612 68,227 69,087 69,170 65,492 78,756 804,429 
Residual fuel oil_......._. 25,890 28,184 24,184 22,782 21,566 21,584 21,459 21,141 20,892 21,784 24,504 27,586 275,956 

Jet fuel: 7 —— 
Naphtha type-.-._._- 7,748 7,670 8,391 8,792 8,359 9,573 9,446 9,685 10,021 10,278 10,346 9,341 109 ,650 
Kerosine type.--.-.-. 11,621 12,294 18,084 18,134 14,380 18,860 14,263 14,164 18,492 14,804 18,815 14,674 168 , 535 

Total jet fuel !..... 19,869 19,964 21,475 21,926 22,689 23,4838 28,709 23,849 23 ,5138 25,082 24,161 24,015 278,185 

Lubricants: oo 7 ; | 
Bright stock._.._..-- | 491 554 520  §87 571 539 602 564 530 475 502 719 6,604 
Neutral______.__---- 2,357 2,248 2,696 2,468 2,502 2,244 2,466 2,429 2,315 2,314 2,482 2,537 29,058 
Other grades_..._._.- 2,629 2,246 2,243 2,414 2,632 2,568 2,357 2,465 2,311 2,714 2,276 2,358 29 ,208 Q 

Total lubricants. --- 5,477 5,048 5,459 5,419 5,705 5,851 5,425 5,458 5,156 5,503 5,260 5,609 64,870 g 

Wax: en ei 
Microcrystalline._____ 99 105 15 118 105. 80 94 93 88 99 104 97 1,157 ty 
Fully refined___.___-- 278 210 - 236 274 225 231 - 241 226 217 257 238 281 2,914 i 
Other_.___________-- 93 128 164 131 168 149 148 157 (127 174 108 106 1,648 td 

Total wax ?...____- 470 448. AT5 523 498 460 478 476 432 530 450 484 5,719 ff 
Coke ?_______------_---- 7,684 6,704. 7,615 7,099 7,727 7,675 © 8,024 7,699 7,644 7,618 7,417 8,082 90,938 es 
Asphalt 2.____._._.____-- 6,943 5,737 8,124 8,982 11,872 12,773 14,321 14,858 18,721 18,418 10,084 6,934 127 , 767 q 
Road oil. _..___._--_---- 297 241 457 560 565 942 1,210 1,159 651 471 236 189 6,978 x 
Still gas for fuel........-. 11,241 10,004 10,941 10,551 12,485 12,646 12,550 12,547 12,192 12,249 11,307 11,321 140 ,034 > . 

Biqueied gases (including | . co , Oe 4 
ethane): 
LRG for fuel use-___-_- 5,541 5,123 5,806 5,536 6 ,222 5,665 5,644 5,643 5, 838 5,498 5,330 5,744 67 , 590 a 
LRG for chemical use_ 3, 867 8,265 3,969 4,049 38,766 3,785 8,474 3,235 3,653 3,392 8 455 4,017 48,927 43 

T otal liquefied gases_ 9,408 8, 388 9,775 9,585 9,988 9,450 9,118 8,878 9,491 8,890 8,785 9,761 111,517 3 
Petrochemical feedstocks: ; me 

Still gas._-__--.___-- 896 690 804 705 659. 643 751 843 819 931 868 891 9,500 iS . 
Naphtha-400°_ _____- 4,331 3,553 4,362 3,968 4,012 4,286 3,580 3,981 3,975. 4,638 4,816 5,071 50,573 g 
Other_____.__--.._--- 2,208 2,104 2,400 2,141 2,378 2,234 2,372 2,381 2,495 2,237 2,254 2,151 27 ,355 

A ry 
Total petrochemical — . BO 

feedstocks_____ 7,435 6,347 7,566 6,814 7,049 7,163 6,703 7,205 ~- 7,289 7,806 7,938 8,113 87 , 428 © 
Miscellaneous products !_ . 1,320 1,213 1,247 1,885 1,222 1,367 1,263 1,138 1,231 1,305 1,023 1,205 14,919 oO 
Processing gain...-_..... —10,089 -—7,602 —9,060 -—8,001 -—8,536 -—9,099 -—8,691 ~8,549 -—9,849 —10,445 -—8,489 —8,282 -—106,592 g 

P Preliminary. SO ; 
1 Production at natural gas processing plants shown as direct transfers and omitted from the input and output at refineries. ; 
? Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt to the short ton. _ . a
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| - Table 36.—Input and output at refineries 

oO | | . - (Thousand . 

. ors PAD district 1 . PAD district 2. | 

East Appa- Appa- Ind.,  Minn.,  Okla., 
Coast lachian Total lachian _ IIL, Wise., Kans., Total 

. No. 1 No. 2 etc. etc. ete. . 

TT —— nnenmemas — - a ~ —_——__ er ——$—— —— — aa “ — 

1966: 2 oe | 
Input: . 

Crude petroleum: . a 
Domestic.......-------------- 172,175 27,984 200,159 28,513 615,951 27,648 298,627 . 970, 739 
Foreign......--~-:----------- 244,818 14,504 259,322 ___... 15,986 31,560 —--.-_. 47,496 

| Total crude petroleum....... 416,993 42,488 459,481 28,513 631,887, 59,208 298,627 1,018, 235 
Unfinished oils rerun (net)_......-.. 51, 158 611 51,769 1,587 —2,930 —34 —77 . —1,454 

Total crude and unfinished oils i . - — . 
rerun.....-....--..--.-------. 468,151 43,099 511,250 30,100 628,957 59,174 298,550 1,016,781 

Natural gas liquids......_.--..---- 5, 698 - &9 5, 787 462 20,627 2,437 18,466 41,992 
Bengol.....-.-------------------- ceeecee nee eee e ee eee ee a, rr 24 . 

Output: oF os : . oo . 
Gasoline: | 

Motor gasoline.._....----.--.. 211,530 16,571 228,101 15,354 336,523 30,810 173, 680 556, 367 
| Aviation gasoline..............° 2,300 19 2,319 __.- 4,605 -.--.- 1,165 5,770 

Total gasoline!_.._.......-. 218,830 16,590 230,420 15,354 341,128 30,810 174, 845 562, 137 . 
Special naphthas !_.........--.---- 1,300 437 1,737 177 3,628 ____-- 2,431 . 6, 236 
Kerosine 1_...._.-..-------------- 11,749 1,255 18,004 643 18,021 2,317 3, 365 24,346 
Distillate fuel oil !.........-....... 122,456 10,587 133,043 5,887 128,908 14,467 72,129 221,341 
Residual fuel oil............-..-.-. 35,132 4,314 39,446 2,262 42,571 5,616 3,941 54, 390 

Jet fuel: . . 
; Naphtha type-_--.....-.------ 2, 805 736 «=. 3,541 22s, 064 = 2, 087 6, 965 18, 088 

Kerosine type........--------- 9,057 259 9,316 715 = 20,486. 7,737 28, 888 

| Total jet fuel!_...-.-.-.---- 11,862 995 - 12,857 787 «-29,500 2,037 «14,702 += 46, 976 | 

Lubricants: _ . 
Bright steck.......-.----.---- 695 1,270 1, 965 8 944 LLL. 562 1,514 
Neutral. ._......--.---------- 2,952 1,674 4,626 176 5,040 .____- 3, 092 8,308 
Other grades......-.---.-.=--- 3,314 621 . 3,935 222 1560 Lee 1,484 1,862 = 

Total lubricants.........:--. 6,961 3,565 10,526 406 6,140 ...... 5,138 11, 684 

Wax: . . / 
Microerystalline..__...-.-.--_- 251 222 473 oe. 24 _____. 200 224 
Fully refined.......-.--.-.---.-° 1,338 71 ~—-: 1, 409 53 218 _____- 244 515 
Other....__.__--1----------- - 468 175 | 643 16 122 LL . 77 215 

Total wax ?.._.....-..------ 2,057 468 2,525 69 864 _____- 521 954 
Coke?__ oe. =. :18, 652 217 ~=—138, 869 289 18,562 2,710 8,010 29,571 
Asphalt ?........_.-......-.------ 27,750 1,359 29,109 3,299 26,756 2,278 12,328 44,661 
Road oil_...__....--..------------ 13 793 806 __---- 1,519 215 1, 8385 3,569 
Still gas for fuel_...........------- 17,364 1,641 19,005 1,426 29,019 1,538 11,742 43,725 

Liquefied gases (including ethane): . 
LRG for fuel use._..---------. 10,771 760 =11, 531 454 10,365 1,190 7,673 19, 682 
LRG for chemical use__.__.-.-- 3,528 ..___. 3,528 __.... 1,889 __..L- 340 2,179 

Total liquefied gases.......-. 14,299 760 15,059 454 12,204 1,190 | 8,013 21, 861 

Petrochemical feedstocks: 
Still gas...._-..--..---------- . 1,846 -__--- 1,846 __-.-..- 1,410 .._...  .------ 1, 410 
Naphtha-400°_...-...2...----- 2,298 9 -_---- 2,298 __.... 3,542 ____.. 1, 528 5,070 

Other_.._..-_-...------------ 707 256 963 ___..- 2,529 ___LLe 71 2,600 

Total petrochemical _ feed- | 
. stocks_._..._...-.--.--.-- 4,851 256 5,107 ___--- 7,481 ..___- 1,599 9,080 

Miscellaneous products !_____------ 1, 658 171 1, 829 16 1, 052 106 2, 387 3,561 
Processing gain. _.-.-------------- —11,085 —220 —11,305 —407 —17,245 —1,673 —5,970 =--25,295 | 

See footnotes at end of table.



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 909, 

| in the United States, by districts co , 

barrels) | 

| PAD district 3 ce PAD PAD | | 
| district 4 district 5 United 

States 
Texas Texas La. Ark., La., Other West Total 
Inland Gulf Gulf Inland N. Mex. ~ Total Rocky Coast 

ete, - Mountain 

124,001 797,618 356,737 46, 817 12,267 1,387,440 —-:118, 642 373,809 3,000,789 
coeeeeeeee cee ee ee eee 432 2 ew eee eee 432 . 4,858 134, 296 446, 404 

124, 001 797,618 357,169 46, 817 12,267 1,337,872 123, 500 508,105. 3, 447, 193 
887  —15,407 —9, 274 598 35 — 23, 161 487° 6, 991 34, 632 

124,888 782,211 347, 895 47,415 12,302 1,314,711 123,987 515,096 3,481, 825 
23, 386 103, 591 22,730 — 7,159 1,077 157,943 4,757 25, 101 235, 580 

ween ee en eee eee eee eee eee ee ee eee eee 6 ee : au 

77,455 399, 459 158,004 24, 240 7, 620 666, 778 62, 836 228,374 1, 742, 456 
3,519 9, 504 10,807 22-22-22. eee eel 23, 830 802 8,523 41, 244 

80,974 408,963 168, 811 24, 240 7, 620 690, 608 63, 638 236,897 1,783,700 
1, 009 16,520 | 521 748 __ ee 18, 798 559 i(“(;:«C, 804 29, 634 
1,546 = 44,344 12, 678 1,738 173 60, 479 2,542 478 109, 849 

- 20,923 203, 001 91,531 11,597 2,175 329, 227 28, 354 72, 752 784, 717 
4,867 35, 815 11, 652 1, 800 347. ~—-«54, 481 10, 687 104,957 - 263, 961 

10,179 20, 540 11, 211 1,410 1,199 44, 539 3,924 19,381 — 89,473 
7,412 23, 486 23, 307 107 _------- ee 54, 312 1,318 32,144 125, 973 : 

17,591 44,026 34,518 1,517 1, 199 98, 851 5,237 (51,525 215, 446 
—————————————— eee eee ee eeoooaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoaee———————————EeEeEeEeEeeeee 

eee eee 1,562 | 701... ----- eee ee 2, 263 43 376 6,161 
woeee en eee 6,531 5,901 132 12, 564 247 1, 688 27, 433 

156 19, 221 1,117 2,059 2-2. 22, 553 187 3,276 31, 813 

: 156 «27,314 7,719 2,191 _.._.---- 37, 380 477 5,340 65, 407 
: eee SSS 00000 eee 

66 182 84 eee eee eee een eee 332 8 Leelee eee 1, 037 
wae eeee eee 525 389 ___.-----. ee nee -e 914 96 317 3, 251 
ee 412 230 _leeeeeee ween eee eee 435 10 181 i, 484 
cers Er 

: 66 1,119 496 ._-...-2-. ee +--+ 1,681 114 498 5, 772 
2,198 17,376 8,919 1,970 183 30, 646 3,007 10,961 88, O54. 

+5, 849 7,983 8, 445 5, 981 883 29,141 7,840 18, 828 129, 578 
woeeeeeeee 0 , 29 1, 553 1,290 7, 247 

5, 456 26, 956 10, 326 2,172 517 45, 427 4, 654 22, 648 135, 459 

3,141 . 8,306 7,622 793 242 20, 104 1,632 7,141 60, 090 
143 28, 178 7, 295 203 _..------- 35,819 ----------- 4, 602 46, 128 

8,284 36,484 14,917 996 242 55, 923 1,632 11,743 106, 218 
8,284 86,408 

——————eaEoEaENEoeeaesSsaooooNoaooooaoooooooaooeaoeoaoaeeeeeeeeee ee aaaaaeGeOe oO 

weeeeneee- 5,890 _..------- 0 weeeeeeeee cee ee eee ee 5,890 _....------ 922 10,068 
1,374 24,006 820 7) 26,242 _.......--- 4, 836 38, 446 
2, 584 7,103 11, 285 244 188 21,404 328 644 25,939 

a 

3, 958 36, 999 12, 105 286 188 53, 536 328 6, 402 T4, 453 
1, 020 5, 222 909 Bowen 7, 159 195 3, 730 16,474 
—623 —26,349  —12,922 —670 —148 —40, 712 —2,067 10,156 —89, 535
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a a _. Table 36.—Input and output at refineries in 

| | | (Thousand 

. PAD district 1 PAD district 2 

. ‘. East §_Appa- ‘Appa- Ind., Minn, Okla., . 
Coast lachian Total lachian il, Wisc., Kans., Total 

, . No. 1 No. 2 etc. etc. etc. 

1967;P 
Input: 

Crude petroleum: 
. Domesti¢......-.--.--....---- 223,522 24,734 248,256 21,796 627,106 24,916 309,274 983, 092 

Foreign. ......----.-..--.-.-. 194,458 19,817 214,275 ______ — 22,147 34,766 2. 56, 913 

| Total crude petroleum._..... 417,980 44,551 462,531 (21,796 649,253 59,682 309,274 1,040,005 
Unfinished oils rerun (net).......... 55,649 1,459 57,108 551 —1,225 —57 —171 —92 

| Total crude and unfinished oils 
. (Teun. -.-..------.---------.- 473,629 46,010 519,639 22,347 648,028 59,625 309,103 1,039,103 
: Natural gas liquids__._.--_.-. 2. 4,851 123 4,974 128 21,534 2,579 19,978 44,219 

. Bengol. 2-22. eee eee lene ee eee 56 _.___- 13 69 

Output: 
Gasoline: . 

Motor gasoline.._............. 214,918 17,409 232,327 11,825 345,566 30, 721 179,419 567,531 
_  . Aviation gasoline.............. © 1,879 27 1,906  _____. 3,796 ._.___- 1,247 5,648 

a Total gasoline............... 216,797 17,436 234,233 11,825 349,362 30, 721 | 180, 666 572,574 
Special naphthas!_____.____.______ 1, 067 386 1, 453 342 3,462. ___._. 2,316 6,12u 

. Kerosine }.._ 22.22 ------.----- 12,184 1,087 18,271 748)~=—s«18,166 2, 289 4,954 26, 157 
_ ° Dastillate fuel oi?_..2.-.22.2.2.... 123,288 11,187 134,375 4,698 134,567 15,1u7 73, 0U2 227 , 374 

. - Residual fuel oil_...-.............. 36,272 4,669 40,941 1,788 44,222 = 5b, 405 4,750 56,195 
. . ‘ esas A Et a Lr ticle a . 

Jet fuel: i oe 
a _  Naphtha-type....-...2222-.--.. 5,425 «1, 435 6, 860 32 8,649 1,763 8, 720 19, 164 

herosine-type.__....--..----- 11,033 391 11,424 20 24,1838 ______ 9,090 33, 243 

a Total jet fuel!_.....-.2..... 16,458 1,826 18,284 52 32,782 1,763 17,810 52, 407 

Lubricants: 
. . Bright.stock...___._...._._._. 454 1, 238 1,687 __.._- 637 _____- 1,030 1, 667 

. _ Neutral.._............_...... | 2,499 1,839 4,338 279 4,245 _____- 3, 232 7, 756 
Other grades__................ 3, 548 769 4,312 LLL. 1,398 _____. 1, 209 2,607 

. Total lubricants............. | 6,496 3,841 10,337 279 6,280 .__... 5,471 12,030 

7 | - Wax: - 
. Microcrystalline_....___....__- 268 219 487 ____. ) 254 276 

Fully refined..........--..-.-. © 1,.075 67 1,142 41 254 __ Le 221 516 
| Other__... 2-2 ae 586 163 749 18 133 ___L_e 88 239 

| , Total wax ?............-..-. 1,929 449 2,378 59 409 ____.. 563 1,031 
Coke 7,-2.2... t_---. 14, 376 1389 §=14,515 92 18,617 2,659 7,765 29, 133 
Asphalt ?_. 2.222222. 2-2-------.-. 26,595 ~=1,705 += 28,300 «1,810 28, 134 2,452 12,714 45,110 
Road oil_......2.-2 22-2 ee eee tee 709 709) LLL. 1, 896 111 1,278 3, 285 
Still gas for fuel_.....-....-...-... 17,512 1,771 19,283 1,075 29, 098 1,842 11,526 43,541 

Liquefied gases (including ethane): — 7 
, LRG for fuel use.-_..-...-.... 10,819 654 11,473 331 11,039 1,267 8, 890 21,527 

LRG for chemical use_____.._.- 3,947 _..__- 3,947 _____. 2,254 _____. 431 2, 685 

| Total liquefied gases._....... 14, 766 654 15,420 331 13,293 1,267 9,321 24,212 

_ Petrochemical feedstocks: 7 —_ 
Still gas... 22. 1,685 _____- 1,685 _____- 1,396 _...-. ______. 1,396 
Naphtha-400°.....__.._______. 2,642 11 2,653 _____- 4,106 _____. 2,047 6, 153 
Other... 222.8 733 319 1,052 ____.. 2,365 _____. 407 2,772 

Total petrochemical  feed- 
stocks_._........_....__.- 5,010 330 5,340 _____. 7,867 _____. 2, 454 10, 321 

Miscellaneous products!___________ 1,617 181 1,798 6 1,019 111 1, 802 2,938 
Processing gain_._......._._..__......____. —15,837 —187 —16,024 —630 —19,556 —1,553 —7,298 —29,037 

SEES 

P Preliminary. 
1 Production at gas processing plants shown as direct transfers and omitted from the input and output at refineries. 
2 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton: 5.5 barrels of asphalt to the short ton.
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the United States, by districts—Continued 

barrels) . 

PAD district 3 PAD PAD 

district 4 district 5 United 

a COCs 

Texas Texas La. Ark., La, Other West total 

- JTnland Gulf Gulf Inland, N. Mex. Total Rocky Coast 

etc. Mountain 
ts 

127, 650 833, 245 401, 460. 49, 201 12,438 1, 423,994 118, 895 399,767 3,174,004 

Lene cee ee eens 619. __...----. ---eee eee 619 6, 511 130, 272 £08, 590 

127, 650 833, 245 402, 079 49, 201 12,488 1,424,613 125, 406 530,039 3, 582,504 

—374 —24,911 —7,113 429 59 —31,917 —360 . 10,308 34, 237 

| 127, 276 808, 334 394, 966. 49, 623 12,497 1,392,696 125, 046 540,347 3,616,831 

. 23, 738 107, 804 28, 032 5, 581 1, 129 166, 284 4,792 24, 451 244, 720) 

80, 820 401,830 188, 269 24, 004 7,554 702, 477 63, 192 235,921 1,801,448 

3, 500 9, 307 9,098 __..-----. ---------- 21, 905 791 | 7,429 37,074 

| 84, 320 411, 137 197, 367 24, 004 7,554 724, 382 63, 983 243,350 1,838,522 

1, 083 13, 471 589 769 6 15,918 613 2,808 26, 912 

1, 585 37,015 16, 433 1, 797 161 56, 991 1,987 . +655 G9, 061 

- 21,052 214, 853 92,901 11, 538 2,210 342, 854 28, 000 72,126 RO4, 429 

4, 440 40, 052 14,773 1,770 423 61, 458 10, 832 106, 530 275, 956 
a aka kh cc i 

9, 659 27,620 18,441 1, 564 1, 390 53, 674 4,279 “25, 673 109, 650 

7, 808 33, 276 34,937 313. ..-------- 76,334.  ~—- 2,539 39, 995 163, 535 

17,467 —- 60, 896 48, 378 1, 877 1,390 130, 008 6, 818 65, 668 273,185 

Lo eeee eee 1, 955 721 202 eee eee eee ee 2,676 33 541 6, 604 
_ eee nee 8, 647 5, 851 494 __...___-- 14, 992 280 1, 692 29, 058 

| 156 - 17, 306 1, 093 1,502 ..-____.-- 20,057 64 2,168 29, 208 

: 156 27,908 7,665 1,996 _...-_.--- 37,725 377 4,401 64,870 

76 216 Ql... eee eee eee ee ee 383 11 _._.------- 1, 157 

Looe eee ee - 564 335. 88 eee eee eee 899 . 66 293 2,914 

eee 374 82... eee eee ee 456 92 182 1, 648 

76 1,154 508 _...._---. ---------- 1,738 99 473 5,719 

2,253 16, 735 9,365 2,007 190 30, 550 3, 066 13, 669 90,933 

5, 846 8,197 8, 548 6,017 794 29, 402 7,337 17,618 127, 767 

53 7 95 1, 437 1, 452 6,978 

4,549 27, 362 11, 250 2,112 498 45,771 4,504 26, 935 140, 034 
ess ee ———————— 

3,394 11, 475 7,223 1, 466 282 93,840 2,249 8, 501 67,590 , 

454 23, 730 8, 322 930 __...----- 32,736 ..-.------- 4,559 43,927 

3, 848 35, 205 15, 545 1, 696 282 56,576 2,249 13, 060 161,517 

i —————— ————_____————————————————
—— 

one e eee CL: ee 5,799 ..-.------- 670 9,500 

1, 429 32,814 1, 600 611 19 36,473 .__..------ 5,294 50,573 

2,511 9, 285 10, 249 285 140 22, 470 336 725 97,355 
ee 

3,940 47, 898 11, 849 896 159 64,742 336 6, 689 87, 428 

1, 138 3, 881 1,131 10 .../.----- 6, 160 522 3,501 14,919 

—777,.  +—29.668 —13,304 —1, 285 —41 —45,075 —2,319 —14,137 —106,592 

NN



Table 37.—Salient statistics of motor and aviation gasoline in the United States, by months _ : - 

| | _ (Thousand barrels) : . | 7 

SSN oo a . 

January February March April May June July August Septem- October Novem- Decem- Total ie 

. 7 ber ber ber 5 

1966: . . Fd 

Production: 
é 

Gasoline produced at re- 
th 

fineries: 
. 1d 

Motor gasoline_..____ 147,996 129,822 142,267 186,281 148,598 142,917 151,683 152,893 147,133 151,285 145,053 151,533 1,742,456 tl 

Aviation gasoline____- 3,700 8,291 8,348 3,029 8,274 3,179 3,542 3,581 3,513 3,575 3,472 3,740 41 ,244 > 

Motor gasoline produced at . bd 

natural-gas processing to 

plants__-_-.._..------- 766 725 701 820 837 744 771 720 641 668 767 778 8,938 S 

Total gasoline produc- - os A 

tion........-....... 152,462 188,888 146,816 140,180 147,704 146,840 155,996 157,194 151,287 155,528 149,292 156,051 1,792,638 = 

Daily average___..____- 4,918 4,780 4,720 4,671 4,765 4,895 5 ,032 5,071 5,043 5,017 4,976 5,034 4,911 io 

a RR RR I I ~] 

Stocks, end of period: , 

Motor gasoline._...___.-. 194,984 203,088 205,088 198,980 195,555 178,661 176,344 169,844 172,351 177,791 180,187 186,393 186 ,393 

Aviation gasoline._._____- 8,495 9,099 9,168 8,965 8,066 7,208 6,956. 7,184 7,825 7,410 7,054 7,784 — 7,784 

Total stocks.__........ 208,479 212,187 214,201 207,945 208,621 185,869 188,300 177,028 179,676 185,201 187,241 194,177 194,177 

Imports: Motor gasoline. _._. _- 713 1,026 1,365 1,103 1,790 1,251 - 1,464 1,483 1,715 1,270 1,123 1,845 15,648 

Exports: a — —_ — 7 —_ 

Motor gasoline.________..- 104 29 17 21 12 42 14. 16 51 .~—s« 108 14 11 434 

Aviation gasoline._.___-_- 122 225 160 . 102 330 410 182 394 525 309 334 259 3,352 ; 

Total exports__.______- 226 254 177 128 342 452 196 410 576 412 348 270 3,786 

Domestic demand: SS | 

Motor gasoline......_.___ 129,104 123,440 142,871 144,286 149,633 161,764 156,221 161,580 146,931 147,680 144,588 147,439 1,754,932 

Aviation gasoline. _____.-- 3,424 2,462 3,119 3,180 3,843 3,627 3,612 2,959 2,847 3,181 3,494 2,751 ° 38,449 

Total domestic demand. 182,528 125,902 145,490 147,866 158,476 165,391 159,833 164,539 149,778 150,861 148, 027 150,190 1,793,381 .



1967: P . | = 
Production: 

. , 

Gasoline produced at re- . . 

fin fotor gasol 150,258 182,804 142,734 189,099 147,768 : otor gasoline___..-- ' , rt , 47,7 151,990 155,446 156,344 155,001 155,686 151,870 1 
Aviation gasoline... 8/278 8108 «2901-87016. «815082818 «= 8082««8882=«C« B77 «8149 2901 271987’ OTE 

Motor gasoline produced : , ’ a 
at natural-gas process- 

ing plants--..--.---- 810 539 604 564 561 666 655 604 554 605 577 625 7,364 | 

| pot asoune 154,341 186,446 46.999 2,6 9 ; 8 9 a9 vip 1 man ane production...--. 154,38 ; 146, 142,679 151,827 155,474 159,188 160,280 158,882 159,890 155,348 165,847 1 | 
Daily average...... 4,979 4,873 4,717 4,756 4,898 4,756 6,185 5,170 5,294 5,142 5/178 8350 1, 845, 886 

Stocks, end of period: - ————— SE — Ss 4 

Motor gasoline__.___.._-. 204,198 212,869 208,458 206,835 199,054 190,237 186,969 176,382 182,891 182,597 184,181 199,790 199.790 og 
Aviation gasoline._...__-. 8,238 8 ,318 7,694 7,868 7,887 7,523 7,811 7,825 . 7,628 7,556 ° 7,545 © 7925 - 7,925 oan 

Total stocks_.__._...... 212,486 221,187 216,152 214,708 206,941 197,760 194,280 188,707 190,519 190,153 191,676 207, 715 “207 715 iw 
Imports: Motor gasoline--..--. 1,472 1,623 1,202 1,891 1,818 1,063 ‘T711 «=—s «828 s1,244 «1,129 1,101,078 15,215 

Exports: 2: ow we um &B ‘tse de em ww: ie 8 ea ° 
otor gasoline_____.___-_ 0 2 - 8 135 299 270 1 - " 

Aviation gasoline._.____-.- 258 - 882 301 338 . 285 182.571 3382 A386 278 : a6e . 818 ‘ 4 p48 & 

Total exports__.------- 283 404 811 349 307 190 706 631 706 294 885 323. 4,889 5 | 

Domestic demand: a 4 

Motor gasoline...._-...... 184,710 126,278 148,941 143,166 157,901 162,528 160,005 168,059 150,020 157,649 151,998 148,589 1,809,789 
Aviation gasoline...-_---._ 2,561 2,641 «8,224 «2,504 8,199 8,000 2,728 2,986 = 2,588 2,942 «2,548 2,024 «| 82,885 = 

Total domestic demand. 187,271 128,914 152,165 145,670 161,100 165,528 162,728 171,045 162,558 160,591 154,541 150,563 1,842,674 {3 
Ne 
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Table 38.—Production of gasoline at refineries and natural gas processing plants in the United States in 1967 », by districts and months Z 

7 (Thousand barrels) | | = | ge 

January February March April May June . July August Septem- October Novem- Decem- Total - 
. ber ber . ‘ber : Be 

Motor gasoline at refineries: : we 
East Coast___..___-_-.-.---- 19,0387 16,687 18,057 16,377 17,905 16,781 17,832 18,100 18,740 18,568 17,924 18,965 214,918 © 
Appalachian No. 1____---_---- 1,421 1,357 1,553 1,276 1,404 1,503 1,449 1,395 1,494 1,501 1,528 1,528 17,409 
Appalachian No, 2____-___-._- 950 807 988 935 1,100 1,001 1,064 1,049 982 921 1,049 1,029 11,825 s 
Indiana, Illinois, Kentucky, etc. 29,577 26,201 27,216 26,525 27,847 27,785 29,975 29,617 29,282 29,580 29,615 32,346 345 , 566 an 
Minnesota, Wisconsin, ete__... 2,782 2,455 2,690 -1,975 1,907 2,460 2,782 2,720 2,639 2,663. . 2,793 2,905 30,721. & 
Oklahoma, Kansas, etc__-.__._- 15,714 13,718 14,958 18,477 14,702 15,509 15,690 15,211 14,905 15,267 14,580 15,693 179,419 a . 
Texas Inland_...__..._.___.- 6,942 5,908 6,844 6,628 7,020 6,579 6,497 6,955 | 6,900 7,005 7,050 6 , 992 80, 820 co 
Texas Gulf Coast__....._._... 381,985 28,901 32,207 382,847 $82,571 84,287 384,854 $5,528 34,973 $35,478 33,265 35,489 401 ,830 
Louisiana Gulf Coast......... 14,026 12,576 14,606 14,966 15,666 16,194 16,486 15,965 17,092 16,411 16,152 18,129 188 ,269 
Arkansas, Louisiana Inland, : : 

ete_____-- eee 2,039 2,000 2,146 1,940 1,985 1,850 1,960 2,097 1,878 1,949 2,018 2,142 24,004 
New Mexico___._._--.-______- 647 ' 612 676 640 617 657 627 - 635 563 569 666 645 7,554 
Rocky Mountain..__..___._.. 5,546 4,991 5,097 4,512 5,201 5,873 5,550 5,444 5,588 4,985 5,219 6,741 63 ,192 
West Coast...____.--_---_- -- 19,642 16,591 16,251 17,501 19,888 22,061 20,730 21,6838 20,020 20,744 20,011 20,899 285 , 921 

Total._..__.._.-...--.---. 150,258 182,804 142,784 189,099 147,768 151,990 155,446 156,344 155,001 155,686 151,870 162,503 1,801,448 

Aviation gasoline at refineries: Oo 7 oO 
East Coast_._____---___-_--- 183 172 255 186 189 173 121 203 64 181 79 73 1,879 
Appalachian No. 1_-_---._..-__. __----- § Lupo: ee Lee ele “A Too ne 4 T wlan nee eee 27 
Appalachian No. 2.__-_-___---- 0 _-- eee eee eee eee eee nee ee eee ee ee ee eee eee eee seen wee ee- 
Indiana, Illinois, Kentucky, etc- 330 362 449 290 - 291 299 367 338 270 320 243 237 3,796 
Minnesota, Wisconsin, ete..... -..----  ---- ee eee eee eee eee eee eee eee ee eee eee eee eee eee eee -------- 
Oklahoma, Kansas, etc.__..__- 68 87 81 164 106 69 _ 129 107 111 93 109 123 1,247 
Texas Inland___...___._____- 255 175 375 264 252 255 313 355 346 287 263 360 3, 500



Texas Gulf Coast....-..._---- 921 864 574 713 603 695 698 784 1,016 _ 806 747 886 9,307 
Louisiana Gulf Coast_____.-.- 825 912 671 681 1,253 718 959 706 636 678 682 377 9 ,098 
Arkansas, Louisiana Inland, 
ete____-_-- eee eee eee eee ee ee eee eee eee ee ee ene een een eee eee eee ee ee ene wn ee eee wane ee-e 

New Mexico_.___.___----- ee eee eee eee ee eee eee eee eee eee eee ee eee ee eee eee eee eee eee eee ee eee 

Rocky Mountain.__...------- 46 . 62 65 66 54 61 17 88 79 71 55 67 791 
West Coast_._...._._-.--.--- 645 464 431 652 751 541 418 751 751 706 723 596 7,429 

Total_______-----_-.------ 3,273 8,103 2,901 3,016 3,503 2,818 3,082 3,332 3,277 3,149 2,901 2,719 87,074 

Motor gasoline produced at na- . 
tural-gas processing plants: 

East Coast_._._____---------- eee eee eee ee eee eee ee ee ee eee nee eee ee eee ee wee ee -- Q 
Appalachian No. 1__--------- 0 ------- ee eee enn ne een nen ne ene eee eee eee ene eee n ene ee nee nn eee ee eee e-- oon enue bd 
Appalachian No. 2_.--.-_----  ------- 0 eee nnn ween eee ee eee eee eee eee nee meee ween nee ce eee ne wee eee G 
Indiana, Illinois, Kentucky,ete. --.---. -------  ------- ene enn eee eee eee ene enn een ee eee eee eee eer nee eee eee e+e 
Minnesota, Wisconsin, ete..... -..---- -------  ------ ene ene eee eee eee nee ee eer nee eee ree eee n ee e+e ~ eee enue Ga 
Oklahoma, Kansas, etc.__.__-- 26 4 ) ne 1 1. 3 3 4 3 3 1 50 a} 
Texas Inland__________------- 182 143 163 147 168 162 165 149 ~ 124 155 86 16 1,720 ey 
Texas Gulf Coast_.-.....-.--- 34 28 31 26 31 24. 31 28 °~—6 625 29 30 27 344 
Louisiana Gulf Coast______--- 196 165 172 172 171 212 218 ~ 205 154 200 169 242 2,276 o 
Arkansas Louisiana, Inland, etc 372 199 237 219 190 267 — 238 219 247 218 289 279 2,974 e 
New Mexico._.____---------- 0 eee eee eee ee eee eee ee eee eee ee te en eee ene ewe ee ee eee eee eee woo eeeee eS oo 
Rocky Mountain.._-.--------  ------- --e- ene eee ee eee ene nee nn ee eee ee eee nee een eee eee nee ene nee eee eee -- eee eee ee q 
West Coast_..___------------ 0 eee ene ene een een nee nnn eee meee nee cree eee nner gee eee nee e eee woe eee = 

Total__.-..-..__-_-_------ 810 539 604 564 561 666 655 - 604 554 605 577 625 7,364 e 

Grand total: 0 
1967_____._.--_.__---. 154,841 186,446 146,289 142,679 151,827 155,474 159,183 160,280 158,832 159,390 155,348 165,847 1,845,886 a 
1966__._..._._.-_._--. 152,462 188,838 146,316 140,180 147,704 146,840 155,996 157,194 151,287 155,528 149,292 156,051 1,792,638 r 
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Table 39.—Consumption, production, and distribution of motor gasoline in 19671 by 
PAD districts a | 

(Million barrels) . 

. . _ PAD districts 

JI . TI Tit IV V Total 

Consumption ?_______...--..___..._.-.-. 621.5 635.8. +: 232.3 58.6 260.3 1,808.5 
Supply: . 

Production 3__________..____________. 282.3 567.6 709.8 63.2 235.9 1,808.8 
Imports._________--- 2 ee 9.5 __-Leee Lee eee Le 5.7 15.2 

Received from other districts: _ L a Co 7 
From 1____.-_-----_-- eee eee Lee 28.9 a 
From 2_________-_._-------_---_---- 8.4 ____ LL 18.3 2 eee eee ; 
From 3___..-.----.._-----.-----.---. 412.9 64.8 _______L 3.5 16.0 __._____- 
From 4_____.----------------------- -2--- sa eee 15.5 ._-_____- 
From §___.__.__-___---__-___-.-__. ae ewe wae ose wee eee 4.1 ------~n ~ eee eee ee 

Total receipts..__.........._..-.._ 421.3 97.1 18.4 °&#®+7.8 31.5 ~-----e 
Total supply_....-.....-.....-_--_. 663.1 664.7 728.2 71.0 273.1 1,824.0 

Stock change___.__.._...---.--..-_.-.-. +4.8 | -.9 +8.7 —.7 +1.5 +13.4 
Shipped to other districts............__._.-. 29.0 26.9 .. 497.2 © 18.9 4.1 LLL Lite 
Exports--.-_-.-.-----------------------  ceeee eee Tee 1 8 ‘ 
Domestic demand__..._.._....---._._... 629.3 638.7 221.6 52.8 267.4 1,809.8 
Difference between consumption and de- 
mand. _..-..2----- eee, 708 —2.9 +10.7 +5.8 —7.1 -—1.3 

‘ - _ . 

1 Apparent distribution of motor gasoline by districts is based on pipeline, tidewater, and river shipments . 
compiled by the Bureau of Mines, an estimate of annual interdistrict railroad shipments was computed from 
the 1963 data compiled by the Bureau of Transport Economics, Interstate Commerce Commission, and records 
compiled by the San Francisco office of the Bureau of Mines. An estimate of shipments moving from PAD 
district 2 by way of the Great Lakes and the Ohio River to PAD district 1 was computed from 1964 data com- 

_ piled by the U.S. Army Corps of Engineers. | . 
2 Compiled from data supplied by the American Petroleum Institute. 
3 Includes motor gasoline produced at natural-gas processing plants.
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Table 40.—Production (refinery output) and consumption of gasoline (excluding naphtha) 
in the United States, by States 

(Thousand barrels) 

i 

1965 1966 1967 » 

Production Consump- Production Consump- Production Consump- 
tion ! tion ! tion 1 

ee 

Alabama__...-_.-..---_..---- (2) 29,613 (2) 81,138 (2) 32,179 
Alaska_....-_----------e eee eee 1,898 _..-.._-- 1,967 _...-_-- 2,020 
Arizona__._----_---.--------- +--+ 15,856 ____.__-. 16,202 ___-_---. 16,720 
Arkansas____--._.-.---_------ 18,572 18,423 13 , 067 19,057 13,128 19,796 
California___.-.....-_---.-... 3282,072 177,909 3236,897 185,251 *%243,350 189 , 963 
Colorado. ....-_._-.----_----- 6,302 19,570 6,533 20,363 6,821 21,702 

Connecticut........---.-.---. --------- 23,061 _.----.-- 24,062 _.___-_-. 24,844 

Delaware__...._...-.---..----- (4) 5,503 (4) 5,518 (4) 5,752 

District of Columbia_......-...  --------- 5,483 ._..--.-- 5,518 __.._-_-- 5,467 

Florida_.......-_.-..-----.---. --------- 55,342 -_--_---- 58,625 ___._-.-- 61,803 

Georgia_____.__._..-_..------ (5) 40,104 (5) 42,268 (5) 44,621 

Hawaii_..__._-...----..------ (3) 4,713 (3) 4,792 (3) 4,820 

Idaho_.______-_---.---------. --------- 71,747 __.-..--- 7,986 ________- 8,340 

Tlinois_......-.....---.------ 118, 032 87,796 129,538 91,999 129 , 482 94,642 

Indiana____._....-_..-.----.- 81,841 49,376 85,371 51,471 85,879 52,622 

Towa_....-_-.-..---.---.------ -+-------- 81,237 _.--.---- 83,092 ._.._.--.- 34,292 

Kansas______.....-_-_..------ 68, 158 26,754 73,915 27,198 77, 683 27,699 

Kentucky___.....-_-.---.---- 18,401 26,601 619,592 27,777 6 22,641 29 , 295 

Louisiana____......_..-_-----.- 172,849 28,615 2?179,984 29,899 2208,243 31,277 

Maine..._._-._._--_-.-_------- --------- 9,232 __.___--- 9,540 __.__-_-- 9,768 

Maryland____.__.....-------- (5) 27,537 (5) 29, 363 (5) 30,745 

Massachusetts___-....-...---- 422,174 40,358 423,651 41,540 422,337 42,639 

Michigan.___....-...--.------ 25,486 79,494 27,782 — 83, 649 25,664 85,379 

Minnesota_.__.__.....--..-.-- 15,362 36,227 17,210 38,103 17,578 38,910 

Mississippi. ......-..--.-.---- (-) _ 18,976 (?) 20,255 (4) 21,192 

Missouri_....-.-.-.......---.- 713,131 46,579 715,225 48,230 714, 532 49 , 594 

Montana___......-..--------- 15,603 9,349 17,014 9,350 18, 757 9,458 

Nebraska_______-.-___-...--.-- (7) 16,873 (7) 17,629 (7) 18,190 

Nevada.__.-------------cneee n-ne neeee 5,818 ___------ 6,089 ____..--- 6, 184 
New Hampshire_..........--... --------- 5,873 __.-..--- 6,298  __._.-_-- 6,621 

New Jersey_......-----..----- 74,003 56,452 82,070 57,963 81,670 59,139 

New Mexico__....-_..-.------ 7,069 11,214 7,620 11,507 7,554 11,589 

New York________.._--_-.--.- 12,849 122 , 829 10,431 127,346 10,881 133,159 — 

Norrh Carolina__..-.......---. --------- 44,119 _.__...-- 46,290  __...-.-- 48,818 

North Dakota..__-..--..----- 812,982 8,458 818,600 8,419 813,143 8,401 

Ohio. ._..._-..___-__--.------ 92,765 88, 453 94,199 92,140 97,521 94,649 

Oklahoma. _....__-_..-.--.--- 78,712 380,176 85,705 31, 723 88,451 32,227 

Oregon_..__.....------------- --------- 20,044 _..-_.--- 20,975  -_..-..-- 21,668 

Pennsylvania. ._.....-.------- 101,585 87,167 106,447 89 , 436 110,613 85,525 

Rhode Island_.__.._.-._.----- (4) 6,677 (4) 6,886 (4) 7,099 

South Carolina____._.....----- (5) 21,481 (5) 22 , 846 (5) 23,890 

South Dakota____..._--...----- --------- 9,487 ...------ 9,862 .___----- 9,481 

Tennessee. _....-.-...-------- (8) 33, 741 (8) 35, 955 (8) 87,845 

Texas_....-..------_-.------- 465, 567 127,904 489 , 937 137, 446 495,457 139,126 

Utah_......---._--_-.--------- 19,174 10,744 20,493 11,159 20,429 11,717 

Vermont._..._-..------------- --------- 8,803 -_.------ 4,048 ___..-_-- 4,836 

Virginia........-------------- 5 6,887 38,105 5 7,220 40,063 58,044 42,102 

Washington__.....-.-...----.- (3) 29,351 (3) 30,105 (8) 31,821 

West Virginia_-............--- 642 12,968 601 13 , 658 688 14,171 

Wisconsin. ._.....-.-.-.-.---- (8) 37,002 (8) 38 , 556 (8) 39 , 532 

Wyoming. __------------------ 18,523 4,850 19; 598 4,997 17,976 5,106 
nn 

Total........--.-.----. 1,693,741 1,756,337 1,788,700 1,835,109 1,838,522 1,887,935 

nC rCIITE 

P Preliminary. 
1 American Petroleum Institute. . 
2 Alabama and Mississippi included with Louisiana. 
3 Washington and Hawaii included with California. 
4 Delaware and Rhode Island with Massachusetts. io. 
5 Maryland, South Carolina, and Georgia included with Virginia. 
6 Tennessee included with Kentucky. 
7 Nebraska included with Missouri. 
8 Wisconsin included with North Dakota.
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Table 41.—Stocks of gasoline in the United States in 1967, by districts and months By 

(Thousand barrels) > 

Jan.31 Feb.28 Mar.31 Apr.30 May 381 June30 July 81 Aug. 31 Sept.30 Oct.31 Nov. 80 Dec. 31 i. 

a > 
. 3] 

Motor gasoline: wo 
East Coast.____..-__--_-..------------. 49,855 49,3381 48,802 48,793 47,150 48,195 48,110 42,877 45,067 46,855 48,761 52,224 ° 
Appalachian No. 1._--___-..----.----.-- 5,586 5,871 5, 846 5,366 5,316 4,848 5,078 4,877 4,975 4,621 4,794 5,601 © 
Appalachian No. 2__-__.--.--_---------- 3,338 3,376 8,422 3,829 3,665 8,296 3,330 2,972 2,822 2,888 2,902 3,109 R 
Indiana, Illinois, Kentucky, ete__._....._.. 36,760 40,166 39,019 39,169 35,676 31,710 31,141 28,999 29,864 28,301 28,264 32,191 a 
Minnesota, Wisconsin, North Dakota and . oo = 

South Dakota___.....__-.-..--..------ 6,589 6,667 7,254 7,010 6,720 6,514 6,591 6,351 6,215 5,747 6,261 6,781 _ 
Oklahoma, Kansas, ete.__.....__-.__-._.- 20,662 22,455 22,715 21,672 19,714 19,080 18,303 16,539 16,647 16,609 15,724 16 ,697 
Texas Inland.______.-.._----.---------- 9,449 9,655 9 ,396 9,492 8,903 7,973 7,026 5,949 6 , 465 6 , 486 6,983 7,875 
Texas Gulf____...____--.--__.--__-.---.-. 22,722 23,101 22,183 20,926 21,562 22,884 28,687 21,755 22,253 23,249 22,698 25,296 . 
Louisiana Gulf Coast__._.._...__.-_.--_- 11,892 183,089 12,765 138,302 13,300 14,208 14,852 14,488 15,510 14,647 14,018 14,769 
Arkansas, Louisiana Inland, etec___._.-_._- 8,835 9,199 9,290 9,476 8, 753 8,630 7,261 7,158 7,433 8,878 8,366 8,572 
New Mexico________.....--.-2_-_-u----- 778 839 794 714 714 632 652 641 685 687 800 886 
Rocky Mountain_.___..._-.-_.--.-_____- 7,240 8,296 8,746 8,190 7,987 7,126 5,947 4,612 4,552 4,313 4,676 5,578 
West Coast__..___._..___--- eee ee 20,992 20,824 18,226 18,896 19,594 20,691 20,041 19,214 20,403 19,316 19,884 20,211 

Total.__._._-.- 2-2 eee ee ee ---. 204,198 212,869 208,458 206,835 199,054 190,287 186,969 176,382 182,891 182,597 184,131 199,790 

Aviation gasoline: 
East Coast..____-....-__-------- 2 -_e 1,343 1,190 1,115 1,263 1,252 1,343 1,184 1,037 1,031 1,111 1,177 1,192 
Appalachian No. 1__--_.__-.-_---- eee 113 122 110 107 98 85 100 95 101 84 58 84 
Appalachian No. 2_________---_----_----- 29 33 30 28 26 25 26 22 19 20 21 15 
Indiana, Illinois, Kentucky, ete_______.___ 1,227 1,268 1,403 1,409 1,290 1,245 1,336 1,253 1,129 988 942 1,077 
Minnesota, Wisconsin, North Dakota and 

South Dakota___.....2.--- 22-2 ee 141 128 95 102 98 107 126 91 139 217 205 191 
Oklahoma, Kansas, etc_.._._.____-..----- 307 332 ' 387 403 401 824 801. 884 = 282 261 318 © 326



Texas Inland______---.----------------- 587 462 492 525 530 518 493 448 510 504 498 632 

Texas Gulf________---_------------------ 1,688 1,711 1,456 1,256 1,313 1,236 1,236 1,347 1,470 1,648 1,470 1,642 

Louisiana Gulf Coast. __.....------------ 1,405 1,747 1,407 1,435 1,533 1,284 1,262 1,426 1,519 1,322 1,412 1,271 

Arkansas, Louisiana Inland, ete.___------- 1 _-_---- 61 1 1 20 27 1 27 1 26 1 

New Mexico_____..---_----------------- 28 35 24 30 27 7 13 12 4 11 12 20 

Rocky Mountain......------------------ 130 143 166 150 148 139 149 130 143 143 123 145 

West Coast___._..-_-------.---_-------- 1,239 1,147 948 1,159 1,170 1,190 1,108 1,079 1,254 1,246 1,283 1,329 

Total__...----.-----------.---------- 8,238 8,318 7,694 7,868 7,887 7,523 7,311 7,325 7,628 7,556 7,545 7,925 

Total motor and aviation stocks: ! OO 
East Coast._..___....-_-_---------------- 50,698 50,521 49,917 50,056 48,402 44,538 44,244 48,914 46,098 47,966 49,938 53,416 

Appalachian No. 1_---------------------- 5,699 5,903 5,956 5,473 5,414 4,933 5,178 4,972 5,076 4,705 4,852 5,685 a 

Appalachian No. 2---------------------- 3 , 367 3,409 3,452 3,857 3,691 3,321 3,356 2,994 2,841 2,908 2,923 8,124 bg 

Indiana, Illinois, Kentucky, ete.___----.--- 87,987 41,484 40,422 40,578 386,966 32,955 382,477 380,252 30,993 29,289 29,206 33,268 Gq 

Minnesota, Wisconsin, North Dakota and o 

South Dakota__.._.___.-_.----_------- 6,730 6,795 7,349 7,112 6,818 6,621 6,717 6,442 6,354 5,964 6,466 6,972 ey 

Oklahoma, Kansas, etc.-__.__------------ 20,969 22,877 28,102 22,075 20,115 19,404 18,604 16,923 16,929 16,870 16,042 17,023 hy 

Texas Inland.______.-_--.-------------- 10,086 10,117 9,888 10,017 9,433 8,491 7,519 6,397 6,975 6,990 7,481 8,507 ic 

Texas Guif__...._.....--_-------------. 24,410 24,812 28,639 22,182 22,875 28,570 24,873 23,102 28,723 24,897 24,168 26,938 G 

Louisiana Gulf Coast_._._._..--..-------- 18,297 14,836 14,172 14,787 14,833 15,492 16,114 15,864 17,029 15,969 15,480 16,040 5 

Arkansas, Louisiana Inland, ete__...------ 8 , 836 9,199 9,351 9,477 8,754 8,650 7,288 7,159 7,460 8,879 8,392 8,573 a 
New Mexico......---------------------- 806 874 818 744 T7A1 639 665 653 689 698 812 906 re | 

Rocky Mountain_..___..--.------------- 7,370 8,439 8,912 8,340 8,185 7,265 6,096 4,742 4,695 4,456 4,799 5,723 C 

West Coast....__.__...-_--.------------. 22,281 21,971 19,174 20,055 20,764 21,881 21,149 20,298 21,657 20,562 21,167 21,540 x 

Total: ° 

1967_.______......__-..---------- 212,486 221,187 216,152 214,708 206,941 197,760 194,280 183,707 190,519 190,153 191,676 207,715 oO 

1966____.____...____-.....-..----- 208,479 212,187 214,201 207,945 208,621 185,869 183,300 177,028 179,676 185,201 187,241 194,177 I 

1 Includes stocks of gasoline at refineries, bulk terminals and pipelines. ps) 
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Table 42.—Shipments of aviation fuels . 

(Thousand barrels) 

Shipments to PAD districts: United 
Product and use > ————._ States 

I II II IV V total 

1966: 
Aviation gasoline: 

For commercial use: . 
Airlines. 2... ---2--_ --_- 3,770 3,217 1,037 383 1,167 9,574 
Factory._.....-.-------- 76 60 92 ______L 20 248 
General aviation..___._... 2,066 2,289 1,464 349 1,616 7, 784 

Total_____._____.__._. 5,912 5,566 2,593 732 2,803 17, 606 
For military use_......._...... 3,415 2,213 6,500 506 5, 849 18, 483 

Jet fuel: 7 7 
For commercial use: 

Airlines_._.._.._...._._. 48,830 25,436 9,997 4,023 36,921 125,207 
Factory.__.._.-.-.-.---. 1,143 523 127) Lee 663 2,456 
General aviation__..__._. 1,246 897 1,355 70 567 4,135 

Total.___....._...._.. 51,219 26, 856 11,479 4,093 38,151 131, 798 

For military use: ! i 7 
JP-4___.._......-...-... 20,611 19, 038 13,895 1,801 29,730 85,075 
JP-5_.......-----.-.---. 1,491 321 7,450 __.___- 4,907 14,169 
Other____._._._.___----- 131 192 99 1 613 1,036 

Total... 2. -...---. 22,233 19,551 21,444 1,802 35,250 | 100, 280 

1967: oo a 7 
Aviation gasoline: 

For commercial use: 
' Airlines. 222-222... 82,509 2,286 602 254 267 5,918 
Factory._._.._..-------- 81 48 64 2 19 214 
General aviation.__._-.... 1,993 2,337 1,550 361 2,733 8,974 

Total_.__._._._.....-. 4,583 4,671 2,216 617 3,019 15,106 
For military use____._.._..._..-. 5,593 3,005 4,636 488 6,015 19, 737 

Jet fuel: - . i 
For commercial use: 

Airlines._.._..._._._.._. 64,196 34,403 12,821 4,897 51,508 167 , 825 
Factory.......---------. 1,172 479 180 ______- 697 2,528 
General aviation___._._._. 1,703 1,692 465 81 1,548 5,489 

Total__.._.._......... 67,071 36,574 13, 466 4,978 53, 753 175, 842 

For military use: 2 - —— : 
JP-4__..__-_-_.._-_..-... 30,867 20, 889 20,586 3,759 36,959 113, 060 
JP-5_...-......--_-_-... 5,260 191 3,128  ___.__.- 7,343 15,922 
Other__._.-.-....-.---_-- 104 75 165 __.-_-- 591 935 

Total._......-_..-._.-. 36,231 21,155 23,879 3,759 44,893 129 ,917 

1 Does not include 8,028,000 barrels imported directly by the military in PAD district 1, and 1,926,000 
barrels in PAD district 5. 

2 None was imported directly by the military in PAD district 1; does not include 783,000 barrels imported 
directly by the military in PAD district 5. 

Definitions of terms used in this table. 
1. Aviation gasoline—Any fuel in the gasoline boiling range for use in a piston-type aviation engine. 
2. Jet fuel—Any fuel for use in an aviation turbine engine. 
8. Airline—Sales to U.S. certificated air carriers, including air freight carriers, international air carriers (if 

delivery is made in the United States), and to such other air carriers as supplemental or nonschedule carriers, 
air taxi, etc. 

4. Factory—Direct sales to airframe and engine manufacturers. 
5. General aviation—Primarily sales to distributors and airport dealers. 
6. Military—Sales to Defense Fuel Supply Center and to other military agencies of the Government.



Table 43.—Salient statistics of kerosine in the United States, by months and refinery districts 

(Thousand barrels unless otherwise stated) 

. a anaeam, 

1966 1967 P 

Produc- . Produc- Month and district Produc- Yield tion at Stocks Domes- Produc- Yield tion at Stocks Domes- tion at (per- gas Imports Exports (end of tic tion at (per- gas Imports Exports (end of tic a refin- cent) process- period) demand _refin- cent) process- period) demand to eries ing eries ing g plants plants 5 

rd Month: 
ey January.-..._..-_-.-...--.--. 10,128 3.4 124 27 28 20,209 14,122 9,992 3.4 89 _L_iLe 18 21,498 18,574 a February._._._._-____.-_____ 9,604 3 6 147... 15 17,866 12,079 9,058 3.4 125 ____Le 19 18,265 12,3897 z March. ____-.__-_.------- 9,418 3.3 80 ____.- 29 18,676 8,659 8,380 2.8 1387) __ LL. 10 17,199 9,573 o April_._.2-2- 2 ee 6,910 2.6 109) Lee 22 19,565 6,108 7,042 2.5 111 33 13 18,670 5,702 te May._.___- ~~ ee. 7,375 2.5 70 130 30 21,259 5,851 6,788 - 2.8 160 __LLLe 21 19,426 6,171 ct June... le 7,107 2.5 78 Louk 27 =28,542 4,875 6,391 2.1 76 LLL. 7 21,612 4,274 = July. ee 8,024 2.6 102) _____- 14 27,092 4,562 7,513 2.4 65 _L___e 11 =. 28,718 5,461 > August... 8,928 2.9 115 Lee 9 30,253 5,873 7,381 2.4 (¢: 11 25,066 6,101 > September__.._______________ 7,603 2.6 61 _____. 29 = 80, 428 7,460 7,541 2.4 59 LL 12 25,518 7,141 S October_____..--- 2 7,709 2.6 108 62 19 30,434 7,854 8,495 2.7 WM LLL. 2 - 26,373 7,704 November.___.._-.---_.--__. 8,090 2.8 67 _-_-1- 16 27,915 10,660 9,976 3.3 82 Line 29 25,858 10,544 0 December.___._____________. 9,953 3.3 165 __LL Le 16 25,004 18,018 10,504 3.2 90) _____L 8 25,008 11,436 a 

Total. ....-.-.-.......-.-. 100,849 2.9 1,226 219 ++ 254 25,004 101,116 99,061. 2.7 1,144 83 156 25,008 100,078 & | 

Distinct: Coast 11,749 2.5 10,441 12,184 2.6 f } c 
ast Coast__....-_-- Le , . ~----- , Lay . ~-----l 10,126 Appalachian Noi. 2777727. “4'a88 B18 Tz} 29 99 640| 1:087 9-24 1 83 47 629 iS Appalachian No. 2_.__________ 643 2.1 __.__- 265 748 8.4 Looe 302 ry Indiana, Illinois,Kentucky, ete. 18,021 2.8 ___.-- 94). 4,733 18,166 2.8 LLL 10 4,745 | wD Minnesota, Wisconsin, etc_____ 2,317 8.9 _..-L.f 777777 1,013 2,289 8.9 __.___{ 777 77> 865 © Oklahoma, Kansas, etc....__.. 8,865 1.2 ______ 1,129 4,954 1.6 ______ 1,125 | 0 Texas Inland____.__._.---_-. 1,546 1.2 263 333 NA { 1,585 1.2 203 336} NA G Texas Gulf Coast............. 44,844 5.7 59 2,834 37,015 4.6 59 3,014 | + Louisiana Gulf Coast_________ 12,678 3.6 392} _-_ LL 59 1,899 16,433 4.1 406} _____- 57 2,222 | R Arkansas, Louisiana Inland, etc_ 1,738 3.6 482 933 | 1,797 3.6 438 969 New Mexico......_.._._____- 173 1.4 30 ral 161 1.3 38 61 Rocky Mountain____________. 2,542 2.0 2-2) LLL. LLL ATT 1,987 1.6 ---22. Leelee Ll 464 West Coast_.___.-__________. 478 0.4 eee LLL lle 72 243) 655 FS 42 150 
Total___....--2.--...----. 100,849 2.9 1,226 219 254 25,004 101,116 99,061 2.7 1,144 83 156 25,008 100,078 

ee aaa Ree meena 

P Preliminary. NA Not available. 

co 

pend



Table 44.—Salient statistics of distillate fuel oil in the United States, by months and refinery districts <© 

(Thousand barrels unless otherwise stated) | ho 

1966 1967 p 

OO Produc- Crude . . Produc- Crude 
Produc- tion used : Produc- tion used 

Month and district tion at Yield at di- Im- Ex- Stocks Domes- tionat Yieid at di- Im- Ex- Stocks Domes- 
refin- (per- gas rectly ports ports (end of tic refin- (per- gas rectly ports ports (end of tie 
eries cent) process- as period) demand eries cent) process- as . period) demand 

ing _ distil- ing distil- 
plants late! : plants late! 

. 

Month: . January_____.._.__._..-__. 70,042 28.6 25 62 1,054 437 180,041 96,112 68,584 23.0 54 63 1,148 121 131,278 92 , 546 
February__.._._..-....-. 62,696 238.7 91 60 564 1,015 104,042 88,395 61,854 22.9 38 57 895 318 104,676 89,128 
March____.__..-____--. 64,577 22.7 102 66 750 290 92,761 76,486 70,099 23.8 42 66 2,696 306 87,049 90 ,224 

‘ April. _____.__...___... 60,282 22.1 93 62 1,424 288 91,004 63,3380 62,964 22.2 35 58 1,378 422 92,797 58 ,265 te 
May.____...___-.___..-. 68,789 22.1 93 59 1,194 848 102,518 58,228 62,723 21.1 24 61 1,302 103. 96,358 60 , 446 =| 
June..___.___.____._.._ 61,979 21.7 102 64 1,784 285 117,654 48,5038 64,861 21.4 27 60 1,327 3837 113,048 49 ,248 4 
July_____..__.--__._._-. 67,201 22.1 99 63 1,062 178 142,467 438,484 67,612 21.7 24 63 893 427 132,633 48,580 rg 
August_.__________.__._ 69,074 22.6 110 65 1,019 839 161,065 51,3881 68,227 21.8 24 64 1,054 221 154,502 47,279 > 
September___.__.__..__._._ 65,765 22.5 92. 62 1,128 354 177,363 650,895 69,087 22.3 18 60 1,155 _ 435 176,644 47,743 a 
October________.__._... 66,460 22.3 96 60 1,372 189 186,576 58,586 69,170 22.3 29 61 1,681 643 186,674 60 , 268 ta 
November___________... 68,087 22.1 117 65 909. 285 175,805 74,664 65,492 21.7 |. 26 60 1,435 518 72,822 80,347 rl 
December___.....__._... 69,815 238.0 112 64 1,585 369 154,096 92,916 78,756 22.8 25 57 3,528 436 157,078 92 ,674 BE 

Total__.__._.____.... 784,717 22.5 1,182 752 18,845 4,877 154,096 -797,380 804,429 22.2 366 730 18,492 4,287 157,078 816,748 a 

Dist Cc “tp 156 26 2 i 5 . . 50.2201 a 123 ‘os 26. . 64.191) S ast Coast_____._.____- , . --- ee ’ | , . aeons , Appalachian No. 1__._.. 10/587 24.5 sor} ----- 12,548 990 "3'614 “11137 24:2 soc} ----- 16,851 37 37171 a 
Appalachian No. 2______ 5,837 19.4 —_____ 1,479 4,698 21.0 “oe | 2,055 
Indiana, Illinois, Ken- . . — , o 

tucky, ete__...._.._____ 128,908 20.5 _____} 480 107 190 = 21,909] 184,567 20.7 __...} 451 224 276 22,145 “ 
Minnesota, Wisconsin,ete 14,467 24.5 _____ 7,369 | 15,107 25.3 _____| 8,229 | 
Oklahoma, Kansas, ete_.. 72,129 24.1 _____ 13 Boe 73,002 238.6 _____ 12,972 | 
Texas Inland_._____.__._. 20,928 16.8 195 2,328 NA 21,052 16.6 179 2,179 NA 

ouisiana Gu oast_ ___ 1, . ’ 901 6... - ,22 Arkansas, Louisiana-In 200 967 2,579 206 891 2,198 | 
land, ete___._.__.__.. 11,597 24.5 886 2,676 ; 11,588 23.3 126 2,347 

New Mexico.____....--.. 2,175 17.7 _____] 258 2,210 17.7 _____] - 224 
Rocky. Mountain.__.__.__ 28,354 22.9 ____. Y ) 18 3,174 28,000 22.4 _____ 73 __ul. 5 2,602 
West Coast_...__._._.... 72,752 14.1 _____ ____. 223 1,500 138,319) 72,126 18.38 -_... _LLLe 526 1,771 12,397} | 

Total_..__._-_....-.. 784,717 22.5 1,182 752 18,845 4,377 154,096 797,380 804,429 22.2 366 730 18,492 4,287 157,078 816,748 

P Preliminary. NA Not available. . . . . 
1 Figures represent crude oil used as fuel on pipelines, which is considered part of the demand for distillate. oe ps



Table 45.—Salient statistics of residual fuel oil in the United States, by months and refinery districts | 

(Thousand barrels unless otherwise stated) 

rE 
EE eee 

1966 1967 P 

Month and district Yield Crude Stocks Yield . Crude Stocks Domes- 
Produc- (per- used di- Im- Ex- (end of Domestic Produc- (per- used di- Im- Ex- (end of tic 

tion cent) rectly as ports ports period) demand _ tion cent) rectly as ports ports period) demand 9 
residual ! . residual ! ct 

re
 

o 

ie] 

Month: by 

January_____..--.----------- 26,305 8.9 266 87,807 1,085 53,627 65,880 25,390 8.5 256 44,3840 1,594 59,108 70,480 tj 

February.._.._..------------ 22,185 8.4 288 37 ,269 1,075 47,634 64,660 23,184 8.6 231 38,274 1,384 56,602 62,811 =| 

Mareh_______..------------. 23,792 8.2 809 42,763 1,852 46,751 65,895 24,184 8.2 260 41,129 1,607 52,899 67 , 669 a 

April________.._------.----. 20,501 7.5 292 28,650 842 46,2381 49,121 22,782 8.0 350 86,542 1,281 58,612 52,680 oO 

May.._..___---------------- 20,521 7.1 321 26,722 1,123 49,456 48,216 21,566 7.3 233 30, 839 1,659 59,838 49 , 753 SS 

June__________-~---_-------- 19,565 6.8 305 27,849 1,074 51,703 44,398 21,584 7.1 295 26,587 1,560 61,239 45,505 et 

July.-...--.---------------- 21,621 7.1 292 27,137 888 56,862 43,003 21,459 6.9 373 23,128 1,956 62,714 41,529 Ey 

August_._______.------------ 20,896 6.8 316 27,615 887 59,570 45,2382 21,141 6.8 329 26,472 2,556 63,737 44,363 

September__.....-.---.------ 20,372 7.0 248 24,802 1,488 61,640 41,914 20,892 6.7 322 24,208 2,835 65,530 40,794 > 

October_______._.-..-------- 21,197 7.1 272 28,912 785 63,951 47,285 21,734 7.0 359 35, 406 1,857 64,956 56,216 Z 

November._...._--.------.--. 21,741 7.6 286 31,205 700 68,538 52,945 24,504 8.1 335 30,885 2,463 61,416 56,801 0 

December_______--.------.-- 25,265 8.3 356 36,064 1,146 61,196 62,881 27 , 536 8.5 328 37,944 1,203 62,496. 63 , 525 y 

Total__.__.___-..___--.... 263,961 7.6 $8,551 876,795 12,895 61,196 626,430 275,956 7.7 $3,671 395,754 21,955 62,496 652 ,126. fe 

Pe ast C | 35.192 7.5) oo 14,659) 36,272 7.7 | 15,546  g ast Coast______...--------- . . ' ' ’ . , OF by 

Appalachian No.1__.__.---.. 4,314 1o.0} ------ 857,907 34 \ "496 4’ 669 oa ------ 883,107 319)" "468 ct 

F epee ren Ne Kentucky,ete. 42.511 6.8 -, | 6,160] 44'992 6.9 6,574 = ndiana, Illinois, Kentucky, ete. 42, . , 160} ,222 . ,ot: 

Minnesota, Wisconsin, etc..... 5,616 9.5{  °85 860 158) "835 51435 «9.1, 8 587 508) 1/038 4 
Oklahoma, Kansas, etc...__.-. 3,941 1.4 1,177 4,750 1.5 1,062 |. oO 

Texas Inland.____.------..-- 4,867 3.9 2,247 NA{ 4,440 3.5 2,185 NA 0 

Texas Gulf Coast_._...____.-- 35,815 4.6|. 6,053 40 ,052 5.0 4,898 aq 

Louisiana Gulf Coast__.___.-- 11,652 3.4$ 1,813 11,708 3,072 1,494 14,773 3.7} 1,768 7,443 4,925 { 1,728 Q 

Arkansas, Louisiana Inland, etc. 1,800 3.8] 135 1,770 3.6 718 a 

New Mexico.____....-._------ 347 2.8] Co 18 423 3.4) 35 

Rocky Mountain.........---- 10,687 8.6 253 55 5 804 10, 832 8.6 243 60 2 812 

West Coast.._.....--........ 104,957 20.4 900 6,265 9,626 27,011) 106,580 19.8 1,096 4,557 16,206 27,940} 

Total____-._..-_------_-.. 263,961 7.6 3,551 876,795 12,895 61,196 626,430 275,956 7.7 3,671 395,754 21,955 62,496 652,126 

» Preliminary. NA Not available. 
1 Represents crude oil used ag fuel on leases and for general industrial purposes. 
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Table 46.—Salient statistics of jet fuel in the United States, by months and districts 

(Thousand barrels) 

1966 

Production Imports Exports Stocks end of period Domestic demand 
Month and district $$ — 

Naph- Kero- -Naph- _Kero- Naph- Kero- Naph-  Kero- Naph- Kero- 
tha sine Total tha sine Total tha sine Total tha sine ‘Total tha sine Total 

type } type type type type type type type type type 

By months: 
January_._..-__-___-- 6,417 10,364 16,781 1,186 1,098 2,284 114 37 151 8,423 10.515 18,938 7,404 11,271 18.675 te 
February____._____--- 5,386 10,318 15,654 1,059 1,286 2,845 154 7 161 8,292 10,888 19,180 6,372 11,224 17,596 
March_______~_-_- 6,561 11,311 17,872 1,628 1,469 3,097 128 14 142 8,562 11,521 20,0838 7,791 12,1838 19,924 D 
April. 2-2-2 eee 6,952 10,694 17,646 1,208 1,440 2,643 92 66 158 7,913 10,821 18,734 8,712 12,768 21,480 ce 
May.____--.-___-__-- 7,074 11,396 18,470 1,491 1,330 2,821 50 22 12, 7,528 12,075 19,603 8,900 11,450 20,350 U 
June_..- 2 7,440 11,143 18,583 732, 41,729 2,461 148 2 150 7,491 12,307 19,798 8,061 12,6388 20,699 > 
July_ ee 7,512 10,257 17,769 1,586 1,822 3,358 157 _._-_- 157 7,662 15,374 28,026 8,730 9,012 17,742 wm 
August... 22222 Le 8,218 8,129 16,347 2,019 1,978 3,997 167 38 205 7,726 15,970 23,696 9,996 9,473 19,469 
September_________._- 8,021 9,695 17,716 848 1,565 2,413 148 _____- 148 7,486 15,189 22,625 8,961 12,091 21,052 i 
October___...._-_-__-- 8,981 10,483 19,464 339 1,662 2,001 166 _____. 166 7,456 138,597 21,053 9,184 18,687 22,871 > 
November.________-_- 8,104 11,5388 19,642 254 1,562 1,816 120) ______ 120 6,806 14,0387 20,843 8,888 12,660 21,548 bd 
December_____.____-- 8,907 10,645 19,552 279 1,823 2,102 121 22 143. 7,235 12,1389 19,374 8,636 14,344 22,980 Ps 

Total__.__.....-... 89,528 125,978 215,496 12,574 18,764 31,338 1,565 208 1,778 7,285 12,1389 19,874 101,635 142,751 244,386 a 

BY Cast Ce 9,057 11,862 382 2,423 2,805 © ast Coast... __- 2,805 ,057 , ; , , © 
Appalachian No. 1___- 736 259 ose 8,326 12,810 21,186| | 30 93 123 & 
Appalachian No. 2___- 22 715 737 | 79 126 205 
Indiana, Illinois, 

Kentucky, etc______ 9,064 20,486 29,500 443 2,397 2,840 
Minnesota, Wisconsin, 459 459 

North and South wots 
On akett- pean sano 2,087 ______- 2,037 21 6 192 335 527 

ahoma, Kansas, 2 AT 
Missouri, ete........ 6,965 7,737 14,702 . 758 643 1,896 NA NA NA 

Texas Inland_____.... 10,179 7,412 17,591 518 692 1,210 
Texas Gulf___.___.... 20,540 28,486 44,026 | 1,555 1,513 3,068 
Louisiana Gulf Coast__ 11,211 238,307 34,518 194 194 934 494 1,428 
Arkansas, Louisiana Tote 

Inland, ete._______- 1,460 107 1,567 304 17 321 
New Mexico________.- 1,199 __._._. 1,199 132 9 141 
Rocky Mountain_____- 3,924 1,313 §,287 __..._ -_---. _--.-.] 508 120 628 
West Coast........... 19,381 32,144 51,525 4,248 5,301 9,549 1,544 182 1,726 1,405 3,277 4,682] 

Total._.._......-.-. 89,523 125,973 215,496 12,574 18,764 31,3388 1,565 208 1,773 7,285 12,1389 19,374 101,635 142,751 244,386



1967 P 

a aaa aaa aaa acess act aaa aaa aaa aaa amamaaaaaaamaaamaaaaaasaaaasamaaaaaaaaaaaaamaaaaaaa aaa aaa uae maaan ata 

By months: 
January....._-._------- 7,748 11,621 19,3869 237 1,983 2,220 215 Lee 215 7,252 12,189 19,441 7,758 18,554 21,307 
February._....------- 7,670 12,294 19,964 177 =#1,512 1,689 159 10 169 7,716 12,945 20,661 7,224 18,040 20,264 . 
March.________-.---- 8,391 18,084 21,475 682 1,662 2,344 215 1 216 7,754 12,664 20,418 8,820 15,026 238,846 

April.--------------- 8,792 18,134 = 21,926 622 1,683 2,305 90 ___._- 90 7,510 12,723 20,288 9,568 14,758 24,326 | 
May.._-..---.------- 8,378 14,330 22,708 159 2,118 2,272 1383 _____. 1383 =7,219 18,2380 20,449 8,695 15,986 24,631 . 
June__..___._.--.---- 9,573 18,860 23,433 767 2,874 3,141 160 ______ 160 7,916 13,389 21,305 9,488 16,075 25,558 
July____--_----------- 9,446 14,263 23,709 959 2,600 3,559 241 122 363 8,038 12,980 21,018 10,042 17,150 27,192 
August__.._.__.....-- 9,685 14,164 23,849 417 2,789 3,156 120 ____. 120 8,290 18,294 21,584 9,730 16,589 26,319 
September......------ 10,021 18,492 23,513 262 1,786 2,048 125 _____- 125 7,408 18,657 21,065 11,040 14,915 25,955 a 
October___.._.------.-. 10,297 14,804 25,101 499 3,625 4,124 43 86 129 8,186 13,631 21,817 9,975 18,869 28,3844 ry 
November..__-.-.---- 10,346 18,815 24,161 289 2,268 2,557 149 ______ 149 8,316 138,725 22,041 10,856 15,989 26,845 a 
December..___.-__---- 9,341 14,674 24,015 380 2,596 2,976 152 ____- 152 9,023 18,174 22,197 8,862 17,821 26,683 ug 

Total_____..._.-..-. 109,688 163,585 278,223 5,450 26,941 32,391 1,802 219 2,021 9,023 18,174 22,197 111,548 189,222 300,770 hy 
— eo ooo te 

By ae me t 5,425 11,0383 16,458 689 2,423 3,112 i ast Coast___....-.-- ’ , ) ’ , 
Appalachian No.1---- 1,485 391 6 oo} 1,500 17,240 18,740) 84 249 333 c 
Appalachian No. 2_..- 32 20 52 46 138 184 by 
Indiana, Illinois, a 
Me tUCky, ete a 8,649 24,1838 32,782 722 2,480 3,152 = 

innesota, Wisconsin, 
North and South ------ 538 588 E 
Dakota__.____.___- 1,763 ____._- 1, 763 146 382 528 gS 

Oklahoma, Kansas, 148 203 351 NA NA NA 
Missouri, ete_._.._-- 8,720 9,090 17,810 891 805 1,696 td 

Texas Inland________- 9,659 7,808 17,467 600 662 1,262 Bs 
Texas Gulf__.._..._... 27,620 33,276 60,896 2,245 1,210 3,455 ig 
Louisiana Gulf Goast_ _ 13 ,441 34,9387 48,378] | 908 997 1,905 oO 
Arkansas, Louisiana weenee 247 247 . te 

Inland, ete_______-- 1,602 313 1,915 | 499 352 851 ti 
New Mexico._.__.---. 1,890 __-._-_ 1,390 218 39 252 G 
Rocky Mountain-_.._-- 4,279 2,589 6,818) ..---2 Lue LLL lee 302 159 461 = 
West Coast_.._._.....-. 25,6738 39,995 65,668 3,950 8,916 12,866 1,654 16 1,670 1,678 3,828 5,006 3 

Total___...__..__-__ 109,688 168,535 273,228 5,450 26,941 32,391 1,802 219 2,021 9,028 18,174 22,197 111,548 189,222 800,770 g 

cs 
P Preliminary. NA Not available. r 
1 Includes naphtha-type jet fuel produced at natural gas liquid plants: Arkansas, Louisiana Inland, etc.; 1966—50; 1967—38. t™ 
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Table 47.—Salient statistics of lubricants in the United States, by months and districts 

(Thousand barrels unless otherwise stated) — 
SSNS 

1966 

Month and district Production Yield Im: Ex- Stocks, end of period Domestic . 
—_— ——— (per-_ ports ports = ——————___—________--_-____— demand 
Bright © Neutral Other Total cent) (all (all Bright Neutral Other Total (all ie 
stock grades types) types) stock grades types) 5 

Ie 
By months: av 

January... ee 590 2,339 2,696 5,625 1.9 2 1,055 1,793 3,733 8,292 13 ,818 4,058 e 
February__.___..-- ee 480 2,030 2,612 5,122 1.9 2 1,257 1,935 3,961 8,199 14,095 3,590 wD 
March________ 22-2 ee 496 2,204 2,662 5 , 362 1.9 3 1,242 1,895 3,721 8,015 13,631 4,587 
April___-_- 2 eee ee 465 2,265 2,569 5,299 2.0 3 1,486 1,750 3,508 7,831 13,089 4,408 i 
May--_.____.--- = eee 489 2,363 2,783 5,635 1.9 3 1,227 1,743 3,461 7,897 13,101 4,399 > 
June_____ 381 2,101 2,651 5,133 1.8 3 1,463 1,456 3,189 7,901 12,546 4,228 i) 
July... eee 519 2,514 2,765 5,798 1.9 3 1,707 1,363 3,262 7,882 12,507 4,133 ee, 
August____ 22-2. 551 2,452 2,762 5, 765 1.9 2 1,337 1,243 3,369 7,987 12,599 4,338 Oo 
September__.___-_..- 2-2 537 2,339 2,547 5,423 1.9 3 1,686 1,314 3,370 7,687 12,371 3,968 o 
October_______- eee 570 2,352 2,923 5,845 2.0 3 1,712 1,334 3,323 7,584 12,241 4,266 A 
November__________..---__---________ 459 2,120 . 2,635 5,214 1.8 3 1,467 1,299 3,260 7,948 12,507 3,484 _ 
December______.._-__---------- ee 624 2,354 2,208 5,186 1.7 2 1,523 1,364 3,387 7,931 12,682 3 , 490 © 

Se LS EE TT YE SL A SS PS SS ry PP re Sg RS eR eS er eee ~] 

Total____---- 22 -- 2 ee eee. «66,161 27 ,433 31,8138 65,407 1.8 32 17,112 1,364 3,387 7,931 12 ,682 48 ,949 

By districts: 
East Coast_________-_--___ ee e 695 2,952 3,314 6,961 a 3} 24 ( 148 607 2,426 3,181 
Appalachian No. 1_.-__--___-._----_.. 1,270 1,674 621 8,565 8.3 259 245 319 823 
Appalachian No. 2.222 8 176 222 - 406 1.4 _ouee 36 46 82 
Indiana, Illinois, Kentucky, etc_______. 944 5,040 156 6,140 1.0 4 120 541 828 1,489 
Minnesota, Wisconsin, etec_____.__.____ _____ neu eee -uuu-e _ Lee ae ~eeee oe ee 44 44 
Oklahoma, Kansas, ete._______________ 562 3,092 1,484 5,188 1.7 16.333 111 422 203 736 
Texas Inland____-__________________..  ____. _ouuee 156 156 2 , eee e wenee 33 33} NA. 
Texas Gulf Coast___....-_._......_..-. 1,562 6,531 19,221 27,314 3.5 273 898 2,424 3,595 . 
Louisiana Gulf Coast__..-_._-________ 701 5,901 1,117 7,719 2.2 2 33 375 254 662 
Arkansas, Louisiana Inland, ete____.____  _____ 132 2,059 2,191 4.6 neeee 18 404 422, 
New Mexico_______._-_---_-------- ee Lee _oueHe woeeee ae _..} | poaee ----- 4 4 
Rocky Mountain___.___._.__________- 43 247 187 ATT 3 .--] 14 65 43 439| West Coast._____._._----_-__- 376 1,688 3,276 5, 340 1.0 2 779 406 180 903 1,489 

Total... 22 eee elke 6,161 27,433 31,813 65,407 1.8 32 17,112 1,364 3,387 7,931 12,682 48 ,949



1967 Pp 

By months: 
January_.-.__.....------.----------- 491 2,357 2,629 5,477 1.8 3 1,204 1,503 3,616 8,025 13,144 3,814 
February..___...-------------------- 554 2,248 2,246 5,048 1.9 1 1,438 1,647 3,957 8,139 18,748 3,012 
Mareh_________--_-----.--------- ee 520 2,696 2,243 5,459 1.9 2 1,900 1,448 3,817 8,156 13 ,421 3,883 
April__.....---_-------------------- 537 2,468 2,414 5,419 1.9 3 1,722 1,566 4,088 7,882 18 , 536 3,585 
May._____-_-.-------------~--------- 571 2,502 2,632 5,705 1.9 3 1,776 1,519 4,159 7,950 18 ,628 3,840 
June____._.._-__------------_----- ee 539 2,244 2,568 5,351 1.8 4 1,412 1,544 3,960 7,925 13,429 4,142 
July_.__..-_-----.-------.---------- 602 2,466 2,357 5,425 1.7 4 1,565 1,698 4,186 7,969 13,858 3,440 
August...._._.-.-.------------------ 564 2,429 2,465 5,458 1.8 4 1,497 1,574 4,065 8,167 13,806 4,012 
September_....-.-.------------------ 530 2,315 2,311 5,156 1.7 4 1,450 1,595 4,237 7,741 13 ,573 3,943 Q 
October_____..-_-------------------- A475 2,314 2,714 5,503 1.8 3 1,599 1,614 4,200 8,183 13,997 3,483 Yd 
November_.___._-_..----..---------- 502 2,482 2,276 5,260 1.7 5 1,812 1,663 4,250 7,909 13 , 822 3,628 CG 
December.._____.--------------.~----- 719 2,537 2,353 5,609 1.7 4 1,191 1,886 4,811 8,077 14,774 3,470 a 

Total____.._-_--.--------.-------. 6,604 29,058 29 ,208 64,870 1.8 40 18 , 566 1,886 4,811 8,077 14,774 44,252 iy 

By districts: fe 
East Coast_._...._.------------------ 454 2,499 3,543 6,496 4-3 23 143 685 2,404 3,232 Oo 
Appalachian No. 1__-----------------. 1,233 1,839 769 3,841 8.4 215 294 292 801 ~ 
Appalachina No, 2..._.--------------  ----- 279 wow eee 279 1.3 a 54 54 108 ts 
Indiana, Illinois, Kentucky, etc. -._..-- 687 4,245 1,398 6,280 1.0 14 112 656 858 1,621 ct 
Minnesota, Wisconsin, etc.._._......-. _---- a a Ween — Louk a 43 43. = 
Oklahoma, Kansas, etc..........._.--- 1,030 3 , 232 1,209 5,471 1.8 17,940 160 604 181 945 | > 
Texas Inland____________--.-__------ -.--- w----- 156 156 lL wen-- -a--- 42 42} NA a 
Texas Gulf Coast_..-..._....-----.--. 1,955 8,647 17,306 27,908 3.4 506 1,393 2,685 4,584 oO 
Louisiana Gulf Coast__......-...-..-.. 721 5,851 1,093 7,665 2.0 1 84 714 333 1,131 
Arkansas, Louisiana Inland............ -_--- 494 1,502 1,996 4.1 : ~ooe 48 363 411| - Ko 
New Mexico.._._-.-----~------------ ----- ------ ------ ~----- --- ) ----- ~---~ 5 5 | , J 
Rocky Mountain.___._-_._-._--.---_-- 33 280 64 377 .3 awe 11 63 41 115 | p=] 
West Coast_._..__.--...._--------~--- 541 1,692 2,168 4,401 8 2 626 655 300 781 1,736) o 

Total_._.....-..----------_------.. 6,604 29 ,058 29,208 64,870 1.8 - 40 18 , 566 1,886 4,811 8,077 14,774 44,252 

NA Not available. P Preliminary. 4 
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Table 48.—Salient statistics of liquefied gases and ethane in the United States, by months and districts 

(Thousand barrels unless otherwise stated) 

1966 1967 P 

Trans- Trans- 
Month and district Refinery Yield fers Stocks, Domes- Refinery Yield fers Stocks, Domes- 

produc- (per- from Imports Exports end of tic produc- (per- from Imports Exports’ end of tic 
tion cent) gasoline period demand tion cent) gasoline period demand 

- plants — plants 

By months: 
January_...-.-.----.----------- 9,618 3.2 24,038 1,013 801 2,761 34,772 9,408 3.2 25,363 1,130 680 $3,061 385,496 
February..___.....-..--.------- 8,849 3.4 21,100 950 542 2,602 £30,516 8,388 3.1 21,962 1,340 811 3,014 30,926 2 
March_______-_---- ee 8 , 930 3.2 17,923 949 837 2,364 27,203 9,775 3.3 20,068 907 722 3,058 29,984 B 
April. --_.-2--. eee 9,071 3.3 14,861 727 694 2,354 23,975 9,585 3.4 14,902 637 736 3,367 24,079 i} 
May-._.__.__.------ +e 9,793 3.4 18,765 594 689 2,927 22,940 9,988 3.3 15,216 651 693 4,224 424,305 ogg 
June._.. eee 8,295 2.9 18,344 720 655 3,051 21,580 9, 450 3.2 14,529 548. . 784 4,871 23,596 > 
July___..___-------.--___-__---- 8,929 3.0 18,247 659 593 3,625 21,668 9,118 2.9 15,2382 460 620 4,817 24,244 te 
August_.__.__---- 2-2-2 eee 9,148 3.0 14,267 846 602 3,803 23,481 8,878 2.8 16,564 600 976 4,409 24,974 mn 
September____._._____.__-_-_-_- 8,136 2.8 15,792 831 660 3,787 24,115 9,491 3.1 16,793 637 771 4,768 25,791 »< 
October_.....__-..-_----------. 8,274 2.8 18,829 935 679 4,008 27,188 8,890 2.9 20,870 873 898 5,379 29,124 td 
November______.___._.._..----- 8,403 3.0 22,157 1,108 760 $8,694 31,222 8,785 2.9 26,003 1,057 801 5,153 35,270 > 
December. _.....---.----------- 8,772 2.9 25,758 1,157 719 3,336 35,326 9,761 3.0 26,398 1,045 787 4,925 36,645 a 

Total___.....--.------------- 106,218 3.0 215,081 10,489 8,181 3,336 323,986 111,517 3.1 233,900 9,885 9,279 4,925 344,434 S 

By districts: oO 9 a OO a 7 7 Oo 7 7 OO a 
ast Coast__._-..___.--..------- 14,299 3.0 478 14,766 3.1 1,1 

Appalachian No. 1_____..___-__. 760 ig} NA 71 5 | 6541.4 NA 189 8 2 
Appalachian No, 2____.__.__-_-- 454 1.5) 2 331 1.4 3 “ 
Indiana, Illinois, Kentucky, etc__-_ 12,204 1.9 509 13,293 2.0 | 674 
Minnesota, Wisconsin, North and NA _ 5,678 NA _ 5,591 

South Dakota_.._.__2 2222-8 1,190 2.0 22 | 1,267 2.2 23 
Oklahoma, Kansas, etc__._.______ 8,013 2.7 7,262 278 NA 9,321 3.0 8,330 tas} NA 
Texas Inland_____._.._--.-_-_-- 3,284 2.7 108 3,848 3.1 | 142 
Texas Gulf Coast.._....---_____- 36 , 484 4.6 626 35,205 4.3 1,042 
Louisiana Gulf Coast___._-.---.. 14,917 4.3} NA _____- 268 15,545 3.9 NA 18 428 
Arkansas, Louisiana Inland, etc_.._ 996 2.1 12 1,696 3.4 20 
New Mexico__..____.-.--------- 242 9 | | 5 282 2.3 3 
Rocky Mountain_____...__.____-- 1,632 1.3 NA $16] | 20 | 2,249 1.8 NA 819] 31 
West Coast.....-..--...---.---. 11,748 2.3 NA 38,824 919 1,003) 13 ,060- 2.4 NA 3,268 949 993} 

Total.............-.-.------. 106,218 8.0 215,081 10,489 8,181 3,336 328,986 111,517 3.1 283,900 9,885 9,279 4,925 844,484 

P Preliminary. NA Not available.



CRUDE PETROLEUM AND PETROLEUM PRODUCTS 929 

Table 49.—Statistical summary of petroleum asphalt and road oil 

: (Thousand short tons)! | 

1963 1964 1965 | 1966 1967 P 

a 

Petroleum asphalt: : 
Production__...___------------------------ 20,354 20,887 22,473 23 , 560 23,230 

Imports (including natural)_......----------- 1,180 1,075 1,145 1,110 1,172 

Exports_..._._---------------------------- 128 139 66 87 TT 

Stocks (end of period)_.._-..---------------- 2,610 2,588 2,941 3,147 3,625 

Apparent domestic consumption.__.....-..--. 21,337 21,845 23,199 24,377 23 , 3847 

Petroleum asphalt shipments: a” 7 : 

Paving.___..._.-.__-.~--------------------- 16,947 17,367 18,441 19 , 648 18 , 867 

Roofing. ___.._.--:---.-------------------- 3,821 4,217 4,031 3,992 3,967 

All other_.__._--____.._------------------- 1,879 2,462 2,555 2,798 2,969 
ne 

Total._..__._---_------------------------ 22,647 24,046 25,027 26,438 25, 803 

Road oil: : 
Production. _____.-__---------------------- 1,235 1,158 1,194 1,318 1,269 

Stocks (end of period)_...-.----------------- 137 105 106 167 146. 

Apparent domestic consumption....--.--.---- 1,257 1,190 1,193 1,257 1,290 

Road oil shipments_._....-.---------------- 1,099 1,208 1,132 1,045 1,033 

P Preliminary. 
1 Converted from barrels to short tons (5.5 barrels == 1 short ton).
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Table 50—Salient statistics of petroleum asphalt in the United States, by months and districts 

(Thousand short tons)! 
NN OS  -——-—— 8 Ooe=0 "01 

1966 1967> 

Month and district Produc- Imports Stocks Domestic Produc- Imports Stocks Domestic 
tion (including Exports (endof demand tion (including Exports (endof demand 

natural) period) natural) period) 

a 

Month: 
January__________---_---.---------------------- 1,196 70 6 8,537 664 1,262 156 q 3,700 858 

February..._..--.--_---_----------------------- 1,096 68 3 4,070 628 1,043 16 6 4,188 565 

March_____.________--------------------------- 1, 447 52 10 4,449 1,110 1,477 43 12 4,619 1,077 

April._.....__--.--------_----------------------- 1,864 38 5 4,872 1,474 1,633 45 7 4,874 1,416 = 

May__...-- 0-2 eee ene ne eeeeee-- 2,078 81 9 4,820 2,202 2,159 62 6 4,922 2,167 2 
June_________.-___-_ eee eee eee - = 2, 508 93 8 4,288 3,125 2,322 131 4 4,549 2,822 re 

July_____._-__---_--- eee --- 2, 55 154 12 3,798 3,187 2,604 133 9 4,311 2,966 a 

August________._-_-----------------------e----- 2, 695 136 7 3,065 3,557 2,701 149 5 8,460 8 ,696 > 
September_.__._._.----------------------------- 2,581 136 7 2,775 3,000 2,495 140 6 3,047 3,042 — Co 

October___.___.___--_-------_----e- ee ee ------- 2) 2, 354 172 7 2,415 2,879 2,440 98 7 2,844 2,734 

November_____.._.----------------------------- 1,828 66 8 2,619 1,677 =1,8383 148 5 — 8,120 1,700 < 
December____.-.----------------+-------------- 1,368 44 5 3,147 874 1,261 51 3 3,625 804. B 

Total_______-__------ eee u----.- 23,560 1,110 87 3,147 24,377 23 , 230 1,172 77 3,625 23,847 ca 
eee eee eee eee SL  e———————————=————ee © 

District: © 

East Coast___.____------__.-------------------- = 5, 045 988 ( 845 4,836 969 968 a 
Appalachian No. 1_____--.---------------------- 247 48 310 55 — 

Appalachian No. 2.._--.---.--------------------- 600 82 329 93 © 

Illinois, Indiana, Kentucky, ete___._..-._.-.-.---- 4,865 27 581 5,115 28 649 3 

Minnesota, Wisconsin, North Dakota__.___.___---- 414 40 | 446 55 

Oklahoma, Kansas, ete_...__...__--_-------------- 2,242 47 308 | 2,312 J 42 402 

Texas Inland_________.___---_-_--.-------------- 1,068 92 NA 1,063 137 NA 

Texas Gulf Coast__....__....-_._-.-_-----------. 1,452 140 1,490 185 

Louisiana Gulf Coast_____-__.------_-.--~-------- 1,535 95 222 1,554 175 159 

Arkansas, Louisiana Inland, etce___._.--.---------- 1,088 155 1,094 189 

New Mexico____.___-.-------------------------- 161 — 40 144 J 41 

Rocky Mountain.__._..____._-------------------- 1,425 ~..--.-- J 242 1,884 _______- 269 

West Coast_.._.__._._.------------------------- = 8, 423 Lee 40 352 | 3,208 _______.- 35 428 } . 

Total________-____-__-.------_---------------- 23,560 1,110 87 3,147 24,377 23 ,230 - 1,172 TT 3,625 23,847 . 

st SRR 

P Preliminary. NA Not available. 
1 Converted from barrels to short tons (5.5 barrels =1 short ton).
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Table 51.—Salient statistics of road oil in the United States, by months and refinery districts 

(Short tons)! 

I 

1966 1967 P 

Month and district Stocks Domestic Stocks Domestic 

; . Production (end of demand Production (end of demand 
period) period) 

ee 

Month: 
January_..._------------------- 38,182 132,909 11,455 54,000 202,727 18 , 364 

February. -_..---.--------------- 36,182 159,454 9,637 43,818 216,000 30 , 545 

March_________-.-_------------ 88,364. 222,000 25,818 83,091 268,182 30, 909 

April___..---------------------- 100,727 269,101 53, 626 101,818 337,636 32, 364 

May..._-_.___------------------- 104,181 263,455 109 , 827 102,727 324,727 115, 636 

June___________-.-_------------ 158,909 218,364 204,000 171,273 320,000 176,000 

July_....._-_-_------------------ 248,909 212,010 255,263 220,000 288,909 251, 091 

August____..------------------- 228,545 173,073 267 , 482 210,727 233,273 266, 363 

September_-_-_------------------ 140,182 154,000 159, 255 118,364 200,182 151,455 

October..._..-__----------------- 77,091 135,636 95,455 85,636 157,818 128,000 

November... -___._-_.------------- 31,2738 125,273 41,636 42,909 139,818 60,909 

December. _..._.--------------- 65,091 167,091 23,273 34,364 146,182 28,000 
a 

Total..._....-_-_----------- 1,817,636 167,091 1,256,727 1,268,727 146,182 1,289,636 

District: a 

East Coast.____-___-------+-- 2,363 ____.-- ]- (...------ ------- | 

Appalachian No. 1_.----------- 144,182 15,273 | | 128,909 --_-.--- 

Appalachian No. 2.__.--------- --------- --=---: | eee eee Hee e eee | 

Indiana, Illinois, Kentucky, ete_ 276, 182 7,454 | | 844,727 19,818 | 

Minnesota, Wisconsin, North | | i 

Dakota______-.._-.-------- 89,091 __-.-.- | 20,182 _.----- | 

- Oklahoma, Kansas, ete._.------ 833,686 35,273" NA 232,364 47,636 } NA 

Texas Inland..___.___-------- --------- ------- 9,686 _..-_-- 

Texas Gulf Coast_..__--------- 5,273 364 | 7,636 364 | 

Louisiana Gulf Coast........-. v-------- -eeeeee | ee eee eee =e eee | 
Arkansas, Louisiana Inland, ete. --------- ------- |. [scrcroc7 ~eaneee | 

New Mexico___________------- --------- ------- | eee eee ewan | 

Rocky Mountain-__-._---------- 282,364 16,182 | | 261,273 21,818 | 

West Coast_______-_---------- 234,545 92,545 J} © | 264,000 56,546 J 

Total. ....___......---.---- 1,817,636 167,091 1,256,727 1,268,727 146,182 1,289 , 636 

a 

P Preliminary. NA Not available. 
1 Converted from barrels to short tons (5.5 barrels = 1 short ton).



Table 52.—Salient statistics of special naphthas in the United States, by months and refining districts 2 

(Thousand barrels unless otherwise stated) _ iw) 

1966 1967 Pp 

Produc- Produc- _ Produc- Produc- 
Month and district. tion Yield tion Stocks Domes- _ tion Yield tion — Stocks Domes- . 

at (per- at gas Im- Ex- (end of tie at (per- at gas Im- Ex- (endof. tic 
refin- cent)  process- ports ports period) demand refin- cent) process- ports ports period) demand 
eries ing eries ing 

plants . plants 

Month: 
January_..-.._.-.------- --------- = 2, 655 0.9 28 330 111 6,379 2,782 2,249 0.8 6 1 171 5,680 1,988 
February ._._...----- 2 eee 2,340 9 6 2 157 6,303 2,267 2,160 8 5 2 179 5,686 2,032 
March__._...-.---.---.----_-.-_-. 2,490 9 7 278 189 6,008 2,881 2,152 .7 5 146 151 5,445 2,343 
April..-2-2 2-2-2 eee eee. = 2, 250 .8 5 2 187 5,706 2,422 2,398 8 3 1 168 65,618 2,061 = 
May_.___.--- 2-2 eee ---- = 2, 659 9 5 318 151 5,686 2,851 2,197 .7 5 2 167 5,418 2,237 ) 
June__..- 2-2 eee eee. = 2, 502 9 5 149 267 5,468 2,607 2,210 TC 4 3 158 5,827 2,150 te} 
July... -.-- ee eee. = 2, 897 8 5 154 175 5,496 2,353 2,274 7 3 1 110 5,618 1,877. bd 
August_....-2222 22 eee.) = 2, 558 8 27 141 189 5,510 2,568 2,389 8 4 2 169 5,579 2,265 > 
September___-_..---.-------------- 2,588 9 10 137 183. 5,489 2,628 2,252 7 6 2 146 5,674 2,019 Me 
October_._..._....-_...-.---_.-_-. 2,581 9 6 3 187 5,445 2,447 2,294 7 4 148 197 5,587 2,336 wa 
November__....-..---_-----___---- 2,345 8 5 241 201 5,460 2,875 2,241 7 3 64 124 5,616 2,155 »d 
December_._._.-..--..---.---.---- 2,274 8 7 140 163 5,583 «2,185 2,096 .6 3 3 2385. 5,742 1,741 a 

Total_..--22 eee «= 229, 684 9 116 «61,895 2,010 °5,583 380,261 26,912 8 51 3875 1,975 5,742 25,204 a 

Di “ae tp aye ww (hy (non ae ww tun ast Coast... 2-2-2 eee 1,300 . wow eee ,24 1,067 . woneoe , 40 by 
Appalachian No. 1_..____.___..__. 437-11 OY 1,875 = 588 7 | 386 ‘8 ny 356 575 86 : 
Appalachian No. 2 ntacky eben 3 177 6 aen-- ont | 3 342 1.8 weenee on) Hs 
ndiana, Illinois, Kentucky, etc__-____ ,628 . pou ee kh. 24 , 462 . penne 8 o 
Minnesota, Wisconsin, ete._______...  -____.  -u---e “oro f 20 428 93 eee eee cee eee “ott 19 286 89 _ 
Oklahoma, Kansas, ete__._.___.__._-. 2,481 8 "7 Ba 303 2,316 8 _Liiee 275 
Texas Inland_______.___._..._.-_-._. 1,009 8 51 126 NA { 1,083 9 43 179 NA 
Texas Gulf Coast_.....__.__..___.._ 16,520 2.1 Le 1,665 13,471 1.6 LL 1,639. 
Louisiana Gulf Coast_______.___.__- 521 2 2) __---- 915 92 589 2 2} _-___- 992 107 
Arkansas, Louisiana Inland, etc_____- 748 1.6 63 106 | 769 1.5 6 162 
New Mexico___.-_-----------------  ------ ------ ------] 1 6 _----. ----.-} 1 
Rocky Mountain.___._______-____-_- 559 a 53 | 613 a 45 
West Coast.________._.__-..---.-..-. 2,304 A Looe Lee 79 869 | 2,808 6B Leelee Lee 122 749 

Total_......---.---.---.-------. 29,684 9 116 1,895 2,010 5,583 30,261 26,912 8 51 875 1,975 5,742 25,204 

P Preliminary.



Table 53.—Salient statistics on wax in the United States, by types, months, and districts 

(Thousand barrels) 1} 
oe 

1966 

Production Im- Ex- Stocks, end of period Domestic 
Month and district ———  ————- ports ports ——  — — —-———— demand a 

Micro- Fully (all (all Micro- Fully (all bd 
erystal- _ refined Other Total types) types) crystal- refined Other Total types) = 

line line | Oo 
EES bs 

By months: a 
January.-....--.-.--------- ------ eee 73 260 161 494 ~one 132 188 396 821 905 347 | 
February..____._.____--- eee eee 83 244 112 439 a 135 196 391 320 907 302 a 
March. .______.--_.------------ eee e eee 94 295 124 513 a 161 202 390 264 856 403 i) April. 2222222222222 79 280 141 500 154 201 382 268 846 356 May.....-.---------------------- eee 85 264 140 489 ae 157 207 361 247 815 368 
June___.------------ eee 100 298 . 100 | 498 1 158 203 372 239 814 342 i 
July... eee eee 95 273 131 499 1 157 209 4038 258 870 287 
August_..-.-.---- eee eee 99 270 103 472 1 168 221 395 241 857 318 > 
September__.__......_.._-----.--__-_------------ 88 210 172 470 a 196 219 372 263 854 277% 
October__.._.._-._....---------------- eee 81 263 113 457 aoe 155 217 347 294 858 298 
November________._--_-- +e 82 304 93 479 1 138 217 352 296 865 335 J 
December. _______.-_--_-.--_-- eee ee %8 290 94 462 J 177 207 397 257 861 290 ed 

Total.____..-__ ee eee e 1,037 3,251 1,484 5,772 | 5 1,888 207 397 257 861 3,918 5 
. . SSS SSS SS SSS SE oe oe rc 

By districts: fy 
Hast Coast.._.___.___--_------_-_-- eee 251 1,338 468 motes 5) { 48 117 38 208 CG 
Appalachian No. 1__-_-__--__-_--_----______-_--_-- 222 71 175 468 39 36 16 91 = 
Appalachian No. 2-____-.___-..--- 2 eee eee eee 53 16 69 wane 8 --- 8 by 
Indiana, Illinois, Kentucky, ete.___.____..________- 24 218 122 364 | . ---- 1 37 99 137 bg 
Minnesota, Wisconsin, ete_.__.____..._____.-__-_-- -o--e ----- -oane ~o--- --- --- — a Oo 
Oklahoma, Kansas, ete_...-.________--___.__-_.__--- 200 244 V7 521 1,742 44 22 5 71 o 
Texas Inland____________-_---__________-___ eee 66 ----- ae 66) | 35 — — 835 NA a 
Texas Guif Coast_.._________-.__---2 ee ee 182 525 412 1,119 20 39 87 146 Q 
Louisiana Gulf Coast__-._-._-.-_-.----.---------- 84 389 23 496 ---- 14 46 2 62 tA 
Arkansas, Louisiana Inland, ete__.________-.____---- a ween ~---- weed ee _-- --- _-- 
New Mexico_______..__.------------ eee eee ee eee ----- ----- ---.--] --- --- --- a 
Rocky Mountain___.___-_-. 222 ee 8 96 10 114 ---- 6 20 10 36 
West Coast_._.....-----.-- en eee eee ----- 817 181 498 ---- 146 --- 72 a 72) 

Total___- ee eee eee eee ee = 1, 087 3,251 1,484 5,772 5 1,888 207 397 257 861 8,918 

ee 

See footnotes at end of table. 
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Table 53.—Salient statistics on wax in the United States, by types, months, and districts—Continued 

(Thousand barrels) ! 

1967 P 

Production Im- Ex- Stocks, end of period Domestic 
Month and district TT —— ports ports = ——————_—____-_-_—-—____-----—-—- demand 

Micro- Fully (all (all Micro- Fully (all 
crystal- refined Other Total types) types) crystal- refined Other Total types) 

line line — 

oe 

By months: 
January.._...___ 2-2-2 eee eee 99 278 93 470 1 146 205 394 271 870 316 
February ________._-_-_________--- ee eee 105 210 128 443 none 145 208 396 273 877 291 rs 
March_________.__.---_----------- eee eee 75 236 164 475 6 153 183 371 322 876 329 
April..._.._...... 0. eee 18 274 131 5238 175 167 421 295 883 341 2 
May..._.._---------------------- eee eee eee 105 225 168 498 — 131 182 439 320 941 309 by 
June....-.---- 8 eee 80 231 149 460 woe 138 190 440 311 941 322 2 
July____________--__-- eee 94 241 °}#8143 478 6 128 201 465 339 1,005 292 rt 
August_._.._- 22 eee 93 226 157 476 _uue 135 194 435 373 1,002 344 TH 
September_______..__..-_--.------- eee 88 217 127 432 1 130 187 442 330 959 346 id 
October_____._____---_--- eee eee 99 257 174 530 ---- 168 181 453 343 977 344 tx} 
November_.___.____.__--__----------------- eee 104 238 108 450 6 115 192 441 319 952 366 > 
December________.._.--------_------------------- 97 281 106 484 —_— 124 196 498 351 1,045 267 a 

Total. ______. 22 _-e eee eee )=— 1, 157 2,914 1,648 5,719 20 1,688 196 498 351 1,045 3,867 S 
e—oaoOoO+*mmwwmwmooro———asasss ee 

By districts: } A 
East Coast___.___...-.---.------.--- ++ --e- 268 1,075 586 1,929) 20) ( 38 143 57 238 _ 
Appalachian No. 1_____-___--_------------------- 219 67 163 449 [ 28 49 60 137 & 
Appalachian No, 2____-_____-.-------------------- 0 ----- 41 18 59) --- 6 --- 6 = 
Indiana, Illinois, Kentucky, ete_________..-_______- 22 254 133 £09) ee 1 33 91 125 
Minnesota, Wisconsin, ete____-__------------------ 9 ----- ----- ----- -~---- 1,574 --- ~-- — ae 
Oklahoma, Kansas, ete______________..__-.-. 2 _- 254 221 88 563] f 45 21 7 73 
Texas Inland_.___._.---------------------------- 76 ~---- ~---- ze \ 31 --- _-- 31} NA 
Texas Gulf Coast.___.___._.__._.---------.------- 216 564 374 1,154 25. 62 115 202 
Louisiana Gulf Coast_-.__...._------------------- 91 335 82 508 ----] 21 101 5 127 
Arkansas, Louisiana Inland, etc_______-__---------- 9 ----- ween eee -~---- --- oe --e __- 
New Mexico________----------------------------- ~--2- ----< ----- -----] --- -= = “<5 --- 
Rocky Mountain_____---.------------------------ 11 66 22 99 a) 114 7 20 16 43 
West Coast_......_.----------------------------- 9 ----- 291 182 © 473 a --- 63 — 63 

Total___________.---_-_----- +e ---_------ = 1, 157 2,914 1,648 5,719 20 1,688 196 498 851 1,045 3,867 

RN CC A ET A spe eftenyesprensnneeaans 

P Preliminary. NA Not available. . 
1 Conversion factor: 280 pounds to the barrel.



Table 54.—Salient statistics of petroleum coke in the United States, by months and districts ! 

(Thousand barrels unless otherwise stated) 

a ene ee 0000 

1966 1967 P 

Month and district Market- Produc- Yield Stocks, Domes- Market- Produc- Yield Stocks, Domes- 

able tion Total (per- Exports end of tic able tioncata- Total (per- Exports’ end of tic 

cata- cent) period demand lyst cent) period demand e 

lyst Ct 

NS TT 9 
ep] 

By months: 
bg 

January_.._.._-_.----.------------ 3,894 4,394 7,788 2.6 921 7,752 6,504 3,505 4,179 7,684 2.6 8380 7,445 6,706 te 

February -.-...--.------------------ 2,901 3,860 6,761 2.5 178 7,732 6,003 38,087 3,617 6,704 2.5 1,550 7,372 5,227 4 

March_____.-__.------------------ 38,174 4,214 17,388 2.6 976 7,919 6,225 3,693 3,922 7,615 2.6 560 7,266 7,161 ss) 

April_____._._._------------------ 2,993 3,913 6,906 2.5 1,204 7,849 5,772 3,235 3,864 7,099 2.5 1,554 7,100 5.711 ° 

May_.__.._----------------------- 3,217 4,023 7,240 2.5 1,184 7,818 6,092 3,735 3,992 17,727 2.6 1,590 6,860 6,377 SF 

June_________.__-_-_--_------------ 2,848 4,254 7,097 2.5 1,849 7,759 5,802 3,674 4,001 7,675 2.5 1,716 6,933 5,886 a 

July______-_---------------------- 8,148 4,208 7,851 2.4 1,102 7,910 6,098 8,928 4,101 8,024 2.6 1,484 7,258 6,220 = 

August__..._..-_------------------ 3,866 4,285 7,651 2.5 1,408 7,781 6,372 3,581 4,118 7,699 2.5 1,268 7,039 6,650 

September_.._._._.---------------- 3,003 4,024 7,027 2.4 1,555 7,528 5,725 3,522 4,122 7,644 2.5 1,558 7,066 6,059 > 

October_________-_----------------- 3,422 3,969 17,391 2.5 1,498 7,418 6,008 3,627 3,986 7,613 2.4 1,490 7,001 6,188 Z 

November..._.____---------------- 3,420 4,169 7,589 2.7 1,248 7,294 6,470 3,503 3,914 7,417. 2.5 1,448 6,684 6,286 0 

December_______------------------ 3,627 4,288 7,865 2.6 1,253 7,297 6,609 3,859 4,173 8,032 2.5 1,286 6,821 6,659 Ac 

Total_.._____.----_-.-.------.-- 388,508 49,546 88,054 2.5 14,466 7,297 73,680 42,944 47,989 90,933 2.5 16,279 6,821 175,130 je 

By districts: g 

East Coast..__.__-...---_-.-------- 5,817 8,385 138,652 2.9 { 849 6,225 8,151 14,376 3.1 ( 1,112 ts 

Appalachian No. 1_-_---------------  ------ 217 217 5 ae _ouuee 139 139 3 a C 

Appalachian No. 2...---.----------  ------ 289 289 i) a a oeeee 92 92 15 _o--- = 

Indiana, Illinois, Kentucky, etc__._._-. 8,385 10,177 18,562 3.0 1,354 8,637 9,980 18,617 2.8 134 by 

Minnesota, Wisconsin, etce___.-.----- 1,982 728 2,710 4.6 382 1,988 671 2,659 4.5 123 bg 

Oklahoma, Kansas, etc__-__-.------- 3,743 4,267 8,010 2.7 8 846 492 4,039 3,726 7,765 2.5 9 222 258 oO 

Texas Inland__________------------ 496 1,702 2,198 1.8 ’ _.---} NA { 492 1,761 2,253 15 ’ 2 NA oO 

Texas Gulf Coast_........--.--.--.-. 4,187 18,239 17,376 2.2 AT 3,798 12,987 16,735 2.1 23 q 

Louisiana Gulf Coast__.__._.._..-.-.. 3,922 4,997 8,919 2.5 217 4,101 5,264 9,365 2.4 | 139 Q 

Arkansas, Louisiana Inland, ete__.___ 1,157 813 1,970 4.1 | 440 1,240 767 2,007 4.0 323 a 

New Mexico_________----..--------- ------- 183 183 1.5 _-.-.|! 14-173 190 190 1.5 wun-e 

Rocky Mountain___.__.-..--------- 947 2,060 3,007 2.5] | 1,407] 1,173 1,893 3,066 2.5 1,447] 

West Coast.._._.___---.----------- 8,422 2,539 10,961 2.2 5,620 2,109) {11,251 2,418 13,669 2.5 7,057 2,660] 

Total__.__..___.----_---_-._------- 88,508 49,546 88,054 2.6 14,466 17,297 78,680 42,944 47,989 90,9383 2.5 16,279 6,821 75,1380 

P Preliminary. NA Not available. 
1Conversion factor: 6.0 barrels to the short ton. 
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Table 55.—Production of miscellaneous finished oils in the United States in 1967 , by 
districts and classes 

— (Thousand barrels) 

SSeS 

District Absorp- Petro- Specialty Petro- Other Total 
tion latum oils! chemicals products 

: . 

East Coast__.-._..._-_- 2-8 eee. 1,069 261 287 1,617 Appalachian No. 1____._-- 2-22 eee. 121 5 27 181 Appalachian No. 2..__.____._--2--_-_- ee eee 6 ------- -one ee 6 Indiana, Illinois, Kentucky, ete____________. ____. 60 193 668 98 1,019 
' Minnesota, Wisconsin, North Dakota, South 

Dakota____---_-__2-- 2 eee eee eee. W410 ___ Lee 111 Oklahoma, Kansas, ete__.____.____________. 78 461 705 443 179 1,866 Texas Inland______________._____________. 228) _______ 249 875 23 1,366 Texas Gulf____-_-____2 ee 49 353 438 2,915 175 3,930 Louisiana Gulf-__________________________. 978 92 1 900 138 2,109 Arkansas, Louisiana Inland____-_____._______ 2 10) ___L__e 226 Rocky Mountain, New Mexico._____________ 19 ______L 14 17 491 541 West Coast__.-__..-_-_-_2 2. 31 24 1,694 799 953 3,501 

Total: . 
1967.______-.----------- 2 ---_. =1,599 1,111 4,393 6,999 2,371 16,473 
1966__._..--- 2-2-2 2 ee __. = 2,008 942 5,009 8,414 2,062 18, 430 

| 

1 Specialty oils include: Hydraulic, 38; insulating, 111; medicinal, 190; rust preventatives, 15; sand frac, 303 
spray oils, 438; and other, 3,571.



Table 56.—Petroleum oils, crude and refined, imported into the United States, by months ! 
(Thousand barrels) NT 

Year and class January February March April May June July August Septem- October Novem- Decem- Total ° 
er er er 

re 

1966: 
Crude petroleum_____-----.--------------- 41,956 84,658 38,765 36,508 37,330 38,959 39,062 41,458 36,004 36,019 34,413 31,988 447,120 

Refined products: - a —_ a 
Motor gasoline........-..------------- 718 1,026 1,365 1,108 1,790 1,251 1,464 1,488 1,715 1,270 1,123 1,345 15,648 
Special naphthas_.._._-.-------------- 330 2 278 2 318 149 154 141 137 3 241 140 1,895 
Kerosine____._.-.--.------.---------- 27) _.---- ------ ------ 180) ___.-. ------) +e Lee ee 62 __---. LL eee 219 
Distillate fuel oil..._.__...-...----.-.-- _1,054 564 750 1,424 1,194 1,784 1,062 1,019 1,128 1,872 909 1,585 13,845 
Residual fuel oil...___....---.--.------ 87,807 87,269 42,763 28,650 26,722 27,849 27,187 27,615 24,802 28,912 31,205 386,064 376,795 

Jet fuel; 7 7 7 7 7 3 
Naphtha type...-.._..._..-..----- 1,186 1,059 1,628 1,203 1,491 732 1,586 2,019 848 339 254 279 12,574 
Kerosine type_--__...---.--.-.---. 1,098 1,286 1,469 1,440 1,330 1,729 1,822 1,978 1,565 1,662 1,562 1,823 18 , 764 : 

Total___._____.-.____.--..--..-._ 2,284 2,845 38,097 2,648 2,821 2,461 3,358 3,997 2,418 2,001 1,816 2,102 31,338 bg 
Lubricants. ._..._-------------------- 2 2 3 3 3 3 3 2 3 3 3 2 32 ts 
Wax_..______--- eee eee eee eee ee eee eee eee eee eee eee eee 1 1 | 1 1 5 | 
Asphalt (including natural)___.-_.------ 385 378 286 207 446 510 846 749 749 943 362 243 6,104 wv 
Liquefied gases (including ethane)...-.-. 1,013 950 949 T27 594 720 659 846: 831 985 1,108 1,157 10,489 g 
Petrochemical feedstocks._.____..---.-- 85 ' 18 88 ___.-. 90 40 31 20 64 ___... LL) Lee 4386 oy 
Unfinished oils___..._...-.-----.------- 8,198 1,906 38,479 2,808 3,126 2,598 2,904 3,962 3,334 2,246 2,486 3,249 35,2386 a 

Total refined..._._......----------- 46,893 44,460 53,058 37,562 387,234 387,366 37,619 39,835 35,176 37,747 29,204 45,888 492,042 . 

Total crude and refined............-. 88,849 79,118 91,828 74,070 74,564 76,325 76,681 81,293 71,180 73,766 73,617 77,876 939,162 2 

1967: P 7 a —_ oe a a rd 
Crude petroleum___..__-.-..-.------------- 41,107 29,220 37,585 38,219 39,880 33,640 380,092 31,458 31,458 31,890 39,204 37,478 411,649 a 

Refined products: 3 
Motor gasoline__..__.-....--.......-.-. 1,472 1,623 1,202 1,891 1,818 1,063 771 8238 1,244 1,129 1,101 1,078 15,215 = 
Special naphthas.__.-.._.----.-.------ 1 2 146 1 2 3 1 2 2 148 64 3 375 ty 
Kerosine._._.._-.--------------------  ------  ------ ------ 88 -.---  ------) ------ enn ene ne ee eee eee ee --e-) ~e---- 33 CG 
Distillate fuel oil..-.....--....-.-...-. 1,148 895 2,696 1,378 1,302 1,327 898 1,054 1,155 1,681 1,485 3,528 18 ,492 = 
Residual fuel oil._...__._.______..__-_._ 44,340 38,274 41,129 36,542 380,889 26,587 23,128 26,472 24,208 35,406 30,885 37,944 395,754 by 

Jet fuel: O° 
Naphtha type_._..._...--.-----_-- 237 177 682 622 159 767 959 417 262 499 289 380 5,450 oO 
Kerosine type_-..__...------.------- 1,988 1,512 1,662 1,683 2,113 2,374 2,600 2,789 1,786 3,625 2,268 2,596 26,941 CG 

Total jet fuel.__..._...__..-_-.-. 2,220 1,689 2,844 2,805 2,272 3,141 3,559 38,156 2,048 4,124 2,557 2,976 32,391 a 
Lubricants... -2 2 eee 3 1 2 3 3 4 4 4 4 3 5 4 40 
Wax eee eee 1 ____-e 6 pL pee eee Lee ee 6 __._-- L LLL. 6 ___LL. 20 . 
Asphalt (including natural)_.._.._._-.-- 859 90 238 247 343 716 733 819 770 539 813 280 6,447 
Liquefied gases (including ethane)_.__.... 1,130 1,340 907 637 651 548 460 600 637 873 1,057 £1,045 9,885 
Petrochemical feedstocks.......-------- 21 __...- 21 86 __---- -.---- ------ 7 -...-- ------ 76 _____. 280 
Unfinished oils.........-.-_-....-.---. 4,188 2,678 3,888 93,280 38,220 3,623 2,888 2,848 2,667 2,648 2,486 2,526 35,225 

Total refined.--......_..-...----.--. 65,888 46,587 52,029 46,353 40,450 37,012 81,948 35,849 82,786 46,546 40,485 49,384 614,157 

| ___"Potal erude and refined.............. 96,440 75,807 89,614 84,572 80,880 70,652 62,085 66,807 64,194 78,436 70,057 86,862 926,806 
» Preliminary. Oo OO os ' . wo 
1Imports of crude and unfinished oils reported to the Bureau of Mines; imports of refined products compiled from records of the U.S, Department of Commerce. ~]
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Table 57.—Crude oil and petroleum products imported into the United States, by country and receiving district . 

(Thousands barrels) 

a 

| Petro- 
Crude Gas- Special Kero- Distil- Residu- Military Com-  Lique- Unfin- Lubri- chem- 

Country oil ! oline naphtha sine? late fuel al fuel jet mercial fied Asphalt ished cants Wax ical Total 
oil 2 oil 2 ‘fuel jetfuel gases . oils } feed - . 

stocks 
= 

ee 
— 

2 
1966: | 

North America: A 
Canada__.__......------- 126,712 322 27 ___-. 196 1,880 46 1 10,382 205 338 25 5 _.... 140,139 > 
Mexico___.-.__-__--------- 0 ------ epee eee ene eee ne eee 6,067 __._.. -----. ------) ----- 10,460 -__--  _----) ----- 16,527 wth 

Total____....---_--------.. 126,712 322 27 .---- 196 7,947 46 1 10,382 205 10,798 25 5 _..-. 156,666 es 

Central America and Caribbean: —_ 7 _ OO SO es 
Panama_.__._..----------  ------- SY fy 1,118 _._---. LeeLee LeeLee eee 5 1,736 td 
Puerto Rico__.-____----_.  ------- 12,206 —__-~ 219 4,692 4,749 _.-.2- Lene Lee ee eee eee eee eee ee eee 436 22,302 

Total._.......--__----- ------- 12,778 _ ... 219 4,692 §,862 ...... -----2 wuueee) ---ee BL Lee eee 4386 24,038 n 

South America: . © 
Argentina_.__._..-------. 0) ------- 0 ------ 0 een ee eee ee we eee 4,846 _..... .---- epee nee eee pee eee ee nee eee ee eee 4,346 a 
Bolivia__..._...._.-.--.-- 1,287 __---2 wulee Leelee nee ee Ln eee ee eee eee eee eee eee 87 __-.- ----- ----- 1,324 
Colombia___-.._._.--.------ 14,424 ____.2 1-2. --eee Hee e-e 8,615 __---. Le, wee eee ee eee eee eee eee 17,939 
Netherlands Antilles_...... -_----- 918 1,648 ____. 4,818 100,101 5,570 8,818  _..... 3,427 1,151 -__.. -.--. ----- 125,946 
Trinidad._.._._..-_------  ------- 6388 __._-. --.-- 294 44,614 5,072 2,283 —_____- 46 2,859 _____. -_... -----.- 55,806 . 
Venezuela__..._..-.-_.--- 147,427 992 220 __._. 8,656 194,676 1,886 8,167 7 2,426 12,060 __.-.. -_--__ -.-_. 371,517 

Total_._._.__.-.-.--.--. 168,088 2,548 1,868 -.... 8,768 347,252 12,528 18,763 7 5,899 16,157 _..-.. -_-.. -.--. 576,878 

Europe: 7 —_ 7 7 
Belgium.___.___.---------2 0 ----l ee eee eee eee ee eee eee 682 __--- eee eee Lee ee ee ee 682 
France_______.-----------  ------e eee eee eee eee ee eee — 621 Leelee eee eee eee eee nee eee ee 521 
Italy... eee eee eee eee eee eee eee 188 5,264 __...--. -----2 Lule eee) 1,055 LLL eee eee 6,507 
Netherlands_____.__-_-.--  ------.  ------ ----- 0 -----) oe eee 1,285 __---. -----2 eee eee tee ee eee | ne 1,292 
Spain___._..--- 2 eee eee eee eee eee eee ene eee ee eee 684... pene eee ee ee ee ee eee 634 
United Kingdom.____..-.-.  ------. 0 ------ 0 ---et eee +e eee 2,109 ____-. ------ doollee ee Le eee eee eek - 2,110 
West Germany._.-.--..-.-.  -------  ------  ----- 0) -----) ------ Lo ieee Le eee eee eee eee een eee eee ee eee ee 1 

Total....-2------- eee eee eee eee nee 188 10,496 __---. -_---- Lo... 1,055 2 7 Lee eee od, ATC;



Middle East: . 
Abu Dhabi_.....__--.---. 4,781) 2-2-2 ene ee ee eee ee eee nee ee ee eee cree eee 4,781 
Bahrain_..___.-.---.----- 0 ------- 0 ---- ee eee wee e+e 824 ____-. _Lee ee eee ee eee ee nen eee eee we eee 824 

Iran_________.----------. 80,888 -_..-. L.--. ---- 2) ------ B45 8 eee eee eee 801 _..-. _..-- ----- 82,479 
Traq_.___-_--.----------- oC, 2 Lee Lee ee nee 9,449 

Kuwait._..._..---...-... 9,548 ___--- Lene, cee eee i,098 ee eee eee wee 8384 ___.. ..... ----. 11,470 
Neutral Zone__.__-...--_-. 7,028 -_---- enn poe nee eee eee eee eee ee eee ee renee nee eee ee 7,028 

Qatar_____._.-.---------- 176 eee ee eee eee enn nee rene rene ree rere rere 176 

Saudi Arabia_...-....-.... 45,771 ------ ----- ----- ------ 2,271 _.---- ------ . 99 _..-. 1,948 __---. ----- ----- 50,089 
Turkey.__...-.---------- 0 ------- wee eee nee ee nee ee wee eee 200 ___---. ------) wee ee eee ee een eee ee eee eee 200 

Total___..._.----..-.-. 107,579 -_-.-- ----- ----- ------ 5,233 -.---- ------ 99 _.... 8,585  _._.. ----- ----- 116,496 

Africa: ov 
Algeria ___.__------------ 1,400 2-2-2 eee eee eee eee eee eee eee nee nee eee eee eee 1,400 & 
Egypt_._--._------------ 8520 8 ne eee nee eee 314. 88 eee eee ee 1,166 
Libya___.......---------- 25,177 _-.o ee Lene eee eee eee eee eee ene ene een wenn ween nner we eee 25,177 
Moroceo_______---------- 9 ------- 0 eee e ene eee eee eee eee a 3 ry 

Nigeria. ___....---------- 7 4,114 B 

Total.........--------. 81,548 22-9) eee cee eee 3... eee eee” B44 eee eee) 81,860 

Asiatic area: Gy 
1 Cr SO (Se 1,174 G¢ 
Indonesia____..__-------- 0 eee nee eee eee ee ee ee ee eee ATT _-u-. -----) ----- 177 = 
Japan____.___-_--- eee eee eee eee eee eee 1 Q2 Leelee eee ee eee eee eee 658 __._-.  _---- ~---- 661 S 
Pakistan_.____.-.-------.  ------- pene ee eee eee eee ee ee eee nee ee eee ee eee ee ee 115 _--- eee eo -- 115 ys 
Sumatra____._..._..----- 18,198 —-_---. --. 2) wee eee eee wee eee eee eee eee eee eee eee ee eee) 1,152 Lee eee ----- 19,350 Co 

Total__....-------------- 18,198 ------ ----- ----- 1 ee cee eee eee 8276 ee eee wee ATT = 
oe eeeeeeeeeeeeeeEeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeOeeeaes=_S SL EEO EE EE EEE eee hy 

Total imports._..-.-.---- 447,120 15,648 1,895 219 18,845 376,795 12,574 18,764 10,489 6,104 35,236 32 5 436 939,162 Bs) 
Imports by PAD Districts: o 

District 1__-_..---------- 259,499 11,159 1,875 219 12,548 357,907 8,326 12,810 71 5,482 26,743 24 5 59 §=—696 ,677 Si 
District 2......----.----- 48,114 -----. 20 ___-- 107 860 __--_- 459 5,678 148 43 A _.-.-  ~---- 55,433 Ct 
District 3__---.---------- 449 §4 _..-. ~---- 967 11,708 __.-_- 194 _____. 524 15 2 --.-- 3877 =: 14, 290 bs 
District 4. .-_....-.------- 4,954 22. nee weet eee 55 ..---- ------ 916 LL... Lew e ee Lee ee een ee wee 5,925 
District 5..-...---------- 184,104 4,485 -.... __--- 223 «6,265 494,248 5,801 8,824 ..... 8,435 2 .---- ----- 166,837 AY 

See footnotes at end of table. g 
q 
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Table 57.—Crude oil and petroleum products imported into the United States, by country and receiving district—Continued 

(Thousand barrels) 

aN eS 

Petro- 
Crude Gas- Special Kero- Distil- Residu- Military Com-  Lique- Unfin- Lubri- chem- 

Country oil } oline naphtha sine? latefuel al fuel jet mercial fied Asphalt ished cants Wax ical Total 
oil 2 oil 2 fuel jetfuel gases oil 3 feed- 

stocks 

NN 

1967 P: 
North America: 

Canada__..____._......--. 150,409 382 26 __u 838 1,319 6 1 9,786 160 1,200 33 4A __..- 164,164 

Mexico.....__.. 02 eee eee eee eee nee 101 6,927 ..-.-.  ------ 19 ..... 10/744 _.... ----. -.--- 19,791 = 

Total____..._....----.. 150,409 382 26 __-_- 939 8,246 6 1 9,805 160 11,944 33 4 __...- 181,955 B 

Central America and Caribbean: t—~tS 7 7 7 7 a a —_ a > . 

Bahamas...__-.---------- 0 eee eee eee cee eee W220 8 ee eee eee 2D} 
Dominican Republic.__..-.  _.----- 0 ee eee eee eee eee eee wee eee eee eee ------ 11 6 __-_--_ -ue--) -----) ----- 17 

Leeward and Windward | - 
Islands._..____.-_-_---- eee eee eee eee eee eee 846 ____.. _Lee ee LeeLee Lee eee eee eee eee 346 tS 

Panama________.__._----.  -..----- 241 __...  __uee 116 852 __.__- 257 8) Leen ee pene ee Lee ee ee eee eee 1,466 ko 

Puerto Rico_____.___--_-. ------- 12,507 -.-__  -_--- 5,942 2,822 __._--. wee eee eee eee eee eee eee eee 280 21,551 td 

Virgin Islands_-.-.....---. ------- 1,186 __--- 33. 1,808 9,489 __._-. ------ ------ ----- 988 LL. - ---_-~) ----- 13 , 404 S 

Total._.......--,-- ------- 18,984 —__..- 33 7,866 18,581 _..__- 257 11 6 988 __... ..--- 280 86,906 aA 

South America: a OO 7 a a a © 

Argentina________.--- 2-20 -ae eee eee eee eee eee ee ee eee 7 SY 0 4,371 3 

Bolivia___......-.-------- OS 275 _.--. -----) --e-e 7,291 

Brazil.___________-_-_---. 0 -----e ee eee eee Lee eee eee ee 591 __eeee eee ee eee eee eee ee eee nee 591 

Chile______..-..--------- 688 ____.. § ee eee eee eee ee eee eee ee ee ee eee eee eee 633 

Colombia_......-.-.--.---. 11,855  -_--.. -_--. ----- 34 4,989 __.... -----. .----- ----- ABT ___.- ----- ----- 17,335 

Netherlands Antilles.......  ------- 486 288 ____. 4,965 106,580 2,583 12,579 __._.. 3,857 W1 _.o Le. Lee tee 131,029 

Peru__.___________- ee eee eee eee ee ee ee ee eee nee eee eee eee nee 118) eee ee Lee 113 

Trinidad__.__.___._.----.  ------- 4 Lion nee 295 68,174 1,487 38,279 ____.. 16 2,148 __L--  -u---) ----- 60 ,348 

Venezuela_._........_..-. 181,089 409 61 __-_- 4,334 179,840 1,424 9,825 88 2,842 12,766 ___..  -_.-~ ----- 342 ,128 

Total___.........__._._ 150,593 899 849 __... 9,628 349,045 5,444 25,683 88 6,215 15,945  _.... uL.-. --.-. 568,839 

Europe: oO —_ — - -_ - oO 
Belgium....______.-------0 ----e ee eee eee eee ee eee ee eee 102 __----e Lee eee ee eee eee eee Low.-e-. Lee 103 
France____.__---_------- eee eee eee eee eee 565 ----ee Lee eee eee eee eee eee eee ee 565 
Italy_._...-.- 22 eee ee eee eee ee eee eee ee eee 58 9,714 ____L- 124 __LLn LL Lee 197 Lee ee 10 ,093 

Netherlands________-_-._.. _------ 0 ee eee eee eee eee 2,028 ___-.. -LL_-.) _uLeee 66 756 5 Lele eee 2,855 
Rumanja_____.____._-__--_ _------- eee eee eee eee eee eee 239 _..-6 Lee eee eee eee eee eee eee 239 

See footnotes at end of table. .



Spain...--.------- eee eee eee ee eee ee eee eee eee 1,096 .-..-. -L----  ------ ---e- 260 _.-_. --.-- ----- 1,356 

United Kingdom_.._-----.  -------  -2----  --2-- 0 -eee- eee eee 8,909 __---.  -pupe- een nee ee renee eee eee eee 3,909 

West Germany_-._-----_-.  ------- een nee eee ee eee ene eee eee nee eee 1 16 __--- 17 

Yugoslavia__._-_-.-.---.-20 ------- eee eee +e eee 1 oe cee ee eee eee eee eee ee ee eee 1 

Total_....------------- 0 eee eee eee eee 59 «=17,6538 ___..- 124 _.__.. 66 1,218 7 16 __--- 19,138 
A 

Middle East: , 
Abu Dhabi-_ ____..-___-_-- 1,986 __...§ -n-e eee eee ee eee ee ee ee eee reer eee wee 1,936 

Aden____________- eee eee eee ee eee eee 2,182 _._-.. eee eee eee eee 2,182 
Bahrain.___-_._.__-_-_-_-. ------- 0 ----ee eee eee eee M1 _.-.-. ------) wueeee) ----- 108 _.--. ----- ----- 819 
Iran______.-_-_._-------- 28,781 __ 22 -Leee eee ene 1,678 ._.--. ------ ------ ----- 4938 _---- ----- ----- 25,952 
Traq___._..-------------- 1,716 .__-- Lone Lee eee eee eee ee ree eee eee ree eee rere eee wee 1,716 Q 
Kuwait.____.___--------.._ 6,859 _-_--) ele eee eee 109 ___... oe eee ee wees 1,401 Lee eee +e -- 8,369 2 
Neutral Zone.__._........ 4,006 _..-.- 2-2. Lene cence weet cee cee nee ee eee wee eee eee 4,006 G& 
Saudi Arabia__----------- 29,679 oll) lll lll lili W122) ane 5: 1; I cS 

Total._._-----e---eee- 67,977 eneee ceeee cee wees ADL ee Dee, 96T eee 78,894 

Africa: < 

Algeria__..___.___-.------ 1,447 -----. Lleeee Lette Lee 5 1,712 Oo 

Angola__.____----------- pee eee eee eee eee eee eee 181 __.... Lee eee eee eee eee ee eee eee ee ewe 181 mn 

Canary Islands__....-.---- ------- ------ -----  ----- 0) ------ 606 _.---- a 1,482 el 
Egypt____.__--._-------- 1,818 ___... lott. lot OTT Lele TNT lle eee eee ween eee wee =e 1,318 G 
Gabon_.._____-_.-------- 661 __..0. lee ee ee cee eee nee nee mee ee eee eee eee 661 & 
Ivory Coast__._..---_---- ------- ------ ----- 0 -----) ------ 124-6 cee eee ee eee eee nee wee 124 > 

Libya______________------ 15,298 __L_-2 Leelee eee eee een eee ee eee eee eee cee cee rere reeee 15,293 2 

Nigeria______...-_--_.--- 1,482 __---- --eLe Lene Lee A029 __8 eee eee eee eee ee eee eee 1,834 o 

Republic of South Africa... ------. ------ ----- ----- ------ 927 ____- 8 eee ee eee eee ee eee ee eee ee 227 by 

Total...............--. 20,151 -...-. -2eee eee 805 8 BB eee eee ee eee nee 22, 882 5 

Asiatic Area: 
° 

Japan_.____----------ee ee eee eee eee eee eee 8 __----) uuueee 2 __--- 474... Lune ee ee 479 C 
Sumatra.._._.--.-.--.---. 22,519 2-222. littl LID Tir eee Lr eee wee eee wee TAA Wee wee -e--- 24 288 

Total_.---------ee----- 22,519 eee Bee eee 2. 2,218... une 24,742 = 

Total imports...._...... 411,649 15,215 375 338 18,492 395,754 5,450 26,941 9,885 6,447 385,225 40 20 280 925, 806 2 

Imports by PAD Districts: . g 

District 1___-..---.------ 216,920 9,465 356 83 16,851 383,107 1,500 17,240 189 5,828 23,222 23 20 __-.. 674,254 Q 

District 2-_--..-.-.------ 56,408 Al 19 LLL 224 587 _____- 588 5,591 157 20 14 __._. Lune 63 , 599 oe 

District 3__.-_...-------- 672 _----- ene eee 891 7,443 ___ LL 247 18 961 276 1 ue 280 10,789 wa 

District 4___-__---------- 6,648 _..--. Lee. weet Hoek ~ 60 TLLL-e LL eee 819 ___--. -Leeee Lee eee eee 7,527 

District 6........-.-._..-.- 181,001 5,709 -_._. -—----- 526 4,557 $8,950 8,916 3,268 1 11,707 2 .---- ----- 169,637 

gemma 

P Preliminary. 
1 Imports of crude and unfinished oils reported to the Bureau of Mines, imports of refined products compiled from records of the U.S. Department of Commerce. 

2 Includes quantities imported duty free for supply of vessels and aircraft engaged in foreign trade. 
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Table 58.—Petroleum oils, crude and refined, exported from the United States, including shipments te territories and possessions by months! ‘© 
(Thousand barrels) SS 

eee ree nee 

Year and Class January February March © April May June July August Septem- October Novem- Decem- Total 
ber ber ber 

EES 
1966: 

Crude petroleum. __________- 185 ______e 108 290 1 130 240 186 83 95 88 121 1,477 

Refined products: 
ae Gasoline ?_______.__-_-- 226 254 177 123 342 452 196 410 576 412 348 270 3,786 

Special naphthas_______- 111 157 189 137 151 267 175 139 183 137 201 163 2,010 Kerosine___.__._______- 28 15 29 22 30 27 14 9 29 19 16 16 254 
Distillate fuel oil. .______ 437 1,015 290 288 348 285 178 339 354 189 285 369 4,377 
Residual fuel oil-__..____ 1,085 1,075 1,852 842 1,123 1,074 888 887 1,488 185 700 1,146 12,895 Jet fuel. Lee 151 161 142 158 72 150 157 205 148 166 120 143 1,773 Lubricants____._...._-. 1,055 1,257 1,242 1,486 1,227 1,468 1,707 1,337 - 1,686 1,712 1,467 1,523 17,112 Wax. eee 132 135 161 154 157 158 157 168 196 155 138 “177 1,888 
Coke_____ 22 Le 921 178 976 1,204 1,184 1,349 1,102 1,408 1,555 1,493 1,243 1,253 14,466 z Asphalt____.---___-___- 60 14 27 26 48 A2 65 40 44 37 49 80 482 D 
Petrochemical feedstocks_ 37 219 111 573 282 53 440 221 99 215 282 178 2,710 Liquefied gases (including se ethane)_______.______ 801 542 837 694 639 655 593 602 660 679 760 719 8,181 > Miscellaneous. _______-_- 55 62 75 91 62 107 61 98 115 94 87 82 989 rh a wh 

Total refined____.._._ 5,099 5,684 6,108 5,748 5,665 6,082 5,733 5, 863 7,083 6,093 5,696 6,069 70,923 Ke Se tl 
1967 Total crudeandrefined. 5,234 5,684 6,216 6,038 5,666 6,212 5,973 6,049 7,166 6,188 5, 784 6,190 72,400 es 

Pp 

Crude petroleum___.._..___- 27 __-__-- 87 251 __.-.-. 1,880 8, 526 8,188 5,994 1,421 124 54 26,502 B 
-_— Seco 

Refined products: iS Gasoline aoe 283 404 311 349 307 190 706 631 706 294 385 323 4,889 . 
Special naphthas________ 171 179 151 168 167 158 110 169 146 197 124 235 1,975 bea Kerosine_.________-__-- 13 19 10 18 21 7 11 11 “12 2 29 8 156 & 
Distillate fuel oil.__.____ 121 318 306 422 103 337 427 221 435 643 518 436 4,287 a Residual fuel oil-....._... 1,594 1,384 1,607 1,281 1,659 1,560 1,956 2,556 2,835 1,857 2,463 1,203 21,955 Jet fuel___.__.__--_-_-- 215 169 216 90 133 160 363 120 125 129 149 152 2,021 Lubricants_______...... 1,204 1,438 1,900 1,722 1,776 1,412 1,565 1,497 1,450 1,599 1,812 1,191 18 , 566 Wax_______--____-____e 146 145 153 175 131 138 128 185 1380 168 115 124 1,688 Coke____.-____----___.- 830 1,550 560 1,554 1,590 1,716 1,484 1,263 1,558 1,490 1,448 1,236 16,279 Asphalt______.._-_.____- 39 36 67 36 31 22 51 25 32 37 28 17 421 
Petrochemical feedstocks_ 287 56 244 220 237 389 209 438 128 193 422, 172 2,995 Liquefied gases (includ- 680 ett 709 3 . , 

ing ethane)___________ 736 693 784 620 976 V7 898 801 187 9 9 Miscellaneous__________- 86 78 94 73 82 79 70 68 61 69 78 65 , oa3 

Total refined-......-. 5,669 6,587 6,841 «6,889 «6,980 «6,952, -—=«7,700~=«8,110+~—«8,889 +~+7,576 ~+~8,872 ~+~5,949 85414 
SSS ee 

Total crudeand refined. 5,696 6,587 6,428 7,090 6,930 8,782 16,226 16,298. 14,383 8,997 8,496 6,003 111,916 —_ Ss OO 0t8nee os Oe O 
P Preliminary. 
1 Compiled from records of U.S. Department of Commerce. 
2 Includes benzol, natural gasoline, and antiknock compounds.



Table 59.—Crude petroleum and products exported from the United States by countries of destination and shipments to and exports from 
territories and possessions . 

(Thousand barrels) 

Lique- Petro- Miscel- 
Crude Gaso- Special Jet Kero- Distil- Resid- Lubri- As- fied chemi- laneous 
petro- line naph- fuel sine late ual eating  phalt petro- Wax Coke cal prod- Total 
leum tha oil oil oil leum feed- ucts 

gases stocks 

1966: Q 

North America: bg 
Canada______-.----_------- 2 224 536 1 48 1,144 5,090 1,960 80 175 128 2,110 83 1386 = 11,717 Ct 
Mexico_....._..----.------- 203 806 36 78 9 2,319 2,276 311 188 7,312 195 373 q 45 14,158 o 
Netherlands Antilles......... ...... 828 1... L---.)=6o111 265 20 (4) (1) 1 -.---- = Q) (1) 726 86 
Other____._.------------ ee Lee 27 24 29° 2 352 284 395 17 71 119) __ le 115 18 1,453 by 

a a i nc Ne ee ne a a te 

Total......-.._-.-_---_-- 205 1,885 597 108 59 3,926 7,915 2,686 285 7,558 448 2,488 205 199 28,054 4 

South America: i a | g 
Argentina._._...-.---------0 Loe () 94 ___.. __Lee Lene (4) 408 () () 1 __llee 82 2 587 te 
Brazil...-......--.--------- -----. 24 ____- 12 _____ (2) 1,198 24 1 90 45 37 88 1,519 Cc 
Chile... -_------------eee Leet, G@) LLL. 1 __. (3) 209 26 _____- 87 ___ 2 13 288 4 
Colombia..........--------- -----. (1) 5... Q) (1) 2 64 2 (Q) 129 (1) 2 13 217 
Peru_......-.-------------- -----. @Q) 1... & 1 _____- 211 2 (a) 25 1. 3 5 248 C 
Venezuela__.____.---------- (1) (2) 20 _._.. (1) 1 (1) 45 2 (2) 19 2 2 10 101 Ss 
Other._.___-_._2 2222 ee (1) 1 2... QM Lee () 202 5 lie 46 16 2 6 280 " 

Total_.....--.-.--------- ( 1 146 ___.. 13 2 2 2,837 61 1-847 68 180 = «187 8,240 

E ~ _ — - 8 urope:. O 
Belgium-Luxembourg.__.__..  _____- Q) 88 _____ 8 ___-. ~----- 757 1 11 9 402 9 11 1,236 7 
Denmark...._....-.-------- .----- 39 Q) QM le. GQ Lee. Leia 101 (2) (2) 10 (2) 3 qT 121 i 
France__...---..----------- 3 @) 5 638) (1) (1) 43 98 17) (2) 48 744 4A5 4 1,467 G 
Germany, West__.__-------- -_---- 45 258 _____ 28 ~=—-198 92 309 1 2 294 1,081 22 10 2,280 & 
Greece_____.__._-._.._._-.-- 1 93 1 we) 6) 1 () 25 (1) (YY) 1 126 (1) 1 249 rg 
Italy... 2-2. -- eee eee wee 223 15 ___.. 1 18 247 801 16 1 86 1,276 403 12 2,599 bg 
Netherlands._.....-.--..... —----. 254 98 _____ () 1,049 (4) 238 2 1 46 1,384 316 23 3,406 ° 
Norway__._..-...---------- _ () _ou-- 2 _-.. (QL. Lleiee 52 (1) (1) 1 914 2 4 985 0 
Sweden_____._...---------- ------ Q) Q) ly (1) (1) 388 (1) (1) 13 73 q 8 439 CG 
United Kingdom___________- 4381 8 382 1 9 129 997 1,048 q 580 71 199 364 44 4,215 +3 
Other______..-.------------ (@ 5 18 ____. 1 1 1 298 4 1 82 242 59 29 TAL wa 

Total__._-_--.-.--___--_- 432 628 825 4 37 1,391 1,380 938,565 48 596 661 6,391 1,630 153 17,738 

Africa: i a a 
Congo (Kinshasa)..........- (1) a 2 ae GY Lue. (3) 44 2 ....- A le. 2 ...--- 54 
South Africa, Republic of-.... ....-. (@) ee 8 1 210 657 5 8 110 _.-.-. 11 47 1,094 
United Arab Republic...-.-. ---... ----- | 8 ...-. --.--- 119) 8 ee tee 24 149 
Other.___.. 2-2 - ee nen ee nee 1 181 10 ___.. 11 (4) () 800 5 (1) 44 136 10 25 723 

T0tQleneccccneseneceeeeee isa (ti (<té lle (<é‘é‘i 1 210 1,120 12 8 158 186 28 96 2,020 

See footnotes at end of table. Oo



Table 59.—Crude petroleum and products exported from the United States by countries of destination and shipments to and exports from ‘© | 
territories and possessions—Continued - 

(Thousand barrels) 

Lique- . Petro- Miscel- 
Crude Gaso- Special Jet Kero- Distil- Resid- Lubri- As- fied chemi- laneous 
petro- line naph- fuel sine late ual eating  phalt petro- Wax Coke cal prod- Total 
leum tha oil oil oil leum feed- ucts 

gases stocks 

1966—Continued 
Asia: 

India________.-.----------- ) ------ (4) 1 -_L-- 3 1 2 1,514 3 (4) 3 Lee 7 105 1,639 
Indonesia___-_....___------ 30 () eee eee () anne (4) 249 (4) (4) (4) eee ee 1 12 292 
Japan___.__.__------------- 808 3 254 ____- 65 684 3,674 2,260 2 8 50 4,985 190 108 138,091 
Malaysia.__-.-.------------  ------ (1) (7) ween e eee wee (1) 28 (1) ------ 2 8 (4) 2 40 
Philippines._..._..---------  ------ () 14 ___L. 3 () (4) 433 3B LLL. 19 21 4 21 518 
Turkey_.___.-__-.----------  ------ 45 2 _--.- 38 __--- 1 607 1 (4) 1 LLL. 7 12 679 
Other__.-__---------------- ------ 53 26 -..-. 16 1 1 1,756 19 2 122 80 18 56 2,150 & 

Total.....-..------------___ 888-101-297 __._. 90 686_—3,678 «6, 847 28 10 197 5,094 227 ~——-316 18,409 : 

Oceania: a i _ > 
Australia.__..__._..___-._.-.- 1 (1) 45 (2) 12 ____- 4 261 1 2 58 299 470 56 1,209 © 
French Pacific Islands_...... -_---- 71 () 9 20 243. 85 5 (1) 1 __.--e LLL Lee (1) (1) A834 m 
New Zealand___._...-.-..... ------ ----- 12 ____. 2 __u-- 1 75 (4) eee 138 ______ 13 26 142 re 
Other_..-.--.-------------- 1 @Q  Leee eleee Lene 8 ee 2  () 2 eee eee eee eee 5 B 

Total._._..-_------------ 1 72 87 9 84 248 90 348 1 5 1 299 4488 #482 1,790 
Grand total.....___...--. 1,477 2,368 1,984 118 250 6,249 18,275 16,898 485 8,173 1,877 14,466 2,698 983 71,251 

Shipments from the United States oO a OO | a a a — * 
to territories and possessions: Hrs 

Puerto Rico_...------------ ---- - 813 25 6 (*) Hoenn ae eeee 175 28 (2) (2) (2) (2) 6 31,081 g 
Virgin Islands__-..--.-------  ------ 47 1 97 1 43 21 8 11 (2) (2) (2) (2) (3) 3151 . 

Wake___.___-_.-.----------  ------ 876 ____- 1,637 59 Lele LeeLee (2) (2) 2 2 _.. = =68 2.572 
Other___._._---------------  ------ 62 ____- 6 325 5 37 8 (2) (2) ty ty one. 3 443 

ee ee TT 
Total___.----------------  ------ 1,798 26 1,659 427 26 220 AT = (2) (2) (2) (2) 6 34.247 

Exports from territories to foreign , 
countries: Puerto Rico__.-.----  ------ 380s (') ae (4) 2,299 406 6 LL T .-- ee) LLL ee () () 3,098 

Total net shipments from the oo 
1967 United States___............ 1,477 3,786 2,010 2,027 4,377 12,895 17,112 482 28,181 31,888 314,466 32,710 989 3 72,400 

North America: + 

Canada_____..___........-. 38,688 158 719 ___L. 24 1,075 17,386 2,081 49 864 118 2,373 89 128 18.202 
Mexico__...---------------- 18 §=154 49 17 1 1,903 2,032 551 163 7,551 230 295 8 AT 13.019 
Netherlands Antilles._.......  .----- (1) 1 pee Lette LL eee 624 17 1 ____.. 1 _.__.. () Q) "644 | 
Trinidad and Tobago___.._-- 645 ____- Lo o-lu-e Lue-- 6 134 17 (4) enn ene 4 __ oe 1 1 809 
Other.._-.-----------------  ------ 30 36 4 4 89-1, 752 396 14. Ss: 1102 115 15 109 18 2,684 

Total.....--------------- 4,851 342 806 21 29 8,078 11,928 3,012 227 8,017 468 2,688 207 194 85,358



South America: 
Argentina___-...-----------  ------ (4) 2 wn wee ee ee eee (1) 183 (*) 79 1 Li. .- 1 3 269 
Brazil....___...__-_--------- eee 287 19 _LLLe 10 __.L. (4) 1,402 5 78 Al 97 151 40 2,180 
Chile______.-_.--.---------  ------ (4) (4) a 1 (4) ------ += 201 4A __..-- 35 __-_.- 1 4 246 
Colombia_.........--------- ------ -<----- 2 .--. () 1 (4) 62 1 (1) 78 LLL e ee 2 11 157 
Peru....___.__.-_-- eee eee ee Q) () Qo wee Lee 842 251 198 1 (@) 24 _____. 2 4 1,328 
Venezuela_____.._-_-.------- ------ (2) 21 __LL. 1 (4) (4) 40 1 (*) 4 1 3 10 81 
Other____._____-__--_----- eee ee eee 1 8 _-_- (4) Tolle 166 2 Lue 59 LLL le 1 6 239 

Total....._.-------------- (4) 288 48 _____ 12 844 251 2,252 14 157 242 98 161 78 (4,445 

Europe: . 
Belgium-Luxembourg. _.--..-- 188 () 381 ____- Po LLL 76 604 1 23 8 1,046 9 20 2,007 Q 
Denmark_..__._.--------.-- 447 () () ----- (1) ween e we eeee Al _..._- (1) 11 (@) 3 9 511 bd 
France________-.----------- ------ (1) 61 _L-- (4) 2 Q) 134 30 () 49 502 452 8 1,238 G 
Germany, West_._..-------- 2,121 (1) 296 ____- 27 362 47 238 2 () 269 172 56 11 4,201 
Greece._._.__...----------- eueee- 48 (3) 19 .--.- -LLLe 5 16 1 1 164 1 1 256 & 
Italy.....__----_----------- 465 202 29... 4 29 22 530 32 2 73 1,861 629 15 8,398 +y 
Netherlands_._._....---_---- 833 409 90 ___LL (4) 955 244 381 () 29 86 1,845 402 17 4,741 ty 
Norway...--.--------------  eeeeee eee ee OG) eee Gee ene 838 Q) Lee 2 815 3 5 858 
Spain. ....-.2-------------- 550 28 22 ---- Laue ween 108 31 () wunnee 38 414 205 22 1,418 Oo 
Sweden_____.__._-------eee eee eee () 1 LLL () 120 ___-.- 203 1L Liu L. 9 96 105 9 544 — 
United Kingdom___._..-.... 16,959 1,790 277 Ll wll. 108 760 1,141 1 1,025 57 251 68 56 22,494 by 
Other____-__-___-- eee eee eee GT 2 220 () 169 2 100 3 (@) 40 148 q 14 782 3 

Total_____._...-_-...-... 21,568 2,554 809 240 32 1,745 1,264 3,452 71 = 1,079 598 6,914 1,940 187 42,448 > 
. aaaaeEaEeESEoaoaoaaaoaaaoaoaoooeeeeeeememaee=aaaeaeel ll eee eel ll ll ll eee eee 2 

Africa: 9g 
Congo (Kinshasa)_._....--..  ------ (4) 3 __--- (4) weer ne enee 30 3 L-LLee 4 12. (4) 1 Al 
South Africa, Republic of... -..--- () 43 _._. 2 _---- 165 483 5 1 110 @) 24, 37 870 g 
United Arab Republic....... -..--- ----- 8 ----- ) w-e-- eee ee eee 76 (4) ween ee eee eee nee ee 1 1 81 + 
Other__.___-____.--.------- 1 195 8 __.-- 5 2 @&) 285 3 1 35 251 5 14 805 bg 

nn i cn se ne er aE OP PN A Re AA ue nS Nt Sr nr ee ge cre en wager pe sa ences sane tn 8 oO 

Total___.._-_-_.-_-_------ 1 195 567 -_L-- 7 2 165 874 11 2 149 251 30 58 1,797 C 

Asia: g 
India__....--------------e- ee 1 A Lloee Ll _uue. () 2,436 Q) 1 8 __lLLe 2 55 2,508 
Indonesia__..._..._--.-.----. ------ (4) (1) weeee ee eee eee ee wee eee 178 (4) ------ 2 _-L--- (4) 6 186 hg 
Japan... eee 587 4 4538 ___.- 24 56 8,097 2,905 2 6 61 6,028 188 114 18,525 AS) 
Malaysia._....-_..--.-----. ------ (4 Ao eee eee eee (1) 12) =) (1) 2 28) 3 46 g 
Philippines.._...-.....----.. ~----- ) 238-1. 1 (4) 1 447 3 () 17 22 7 26 547 a 
Turkey__..------------n--- +e -- ee 53 4 9 1 __--- () 616 1 (1) Lo lll 4 q 696 a 
Other____-__----2---- ee. Q) 92 26 13 Q) on 2 1,285 | 14 1 68 56 25 51 1,640 4 

Total__.-.---.----------_- 587 150 511 22 27 63. 8,100 7,879 © 20 8 159 6,184 226 262 24,148 

Oceania: 
Australia.._.._.-..--------. ------ 48 _W..- 20 ..-.-. 5 212 3 8 51 199 415 71 ~—-1,027 
French Pacific Islands_...... --.-.- 74 (4) wnnee 26 327 65 5 Q) 1 _..... _.LL.. () (1) 498 
New Zealand__.__....--.-.. ------ () 20 _---- A oe. (2) 55 () 2 10 ____L- 4 48 143 
Other__..-------- eee eee eee (4) aa--- 1 Luu. 370 5 2 (1) (4) a (4) (2) 378 

Total__2- eee 74 68 _.._- 51 327 440 277 5 6 61 199 419 119 2,046 

Grand total_....__...._... 26,502 3,603 2,299 283 158 6,054 22,148 17,746 348 9,269 1,677 16,279 2,983 893 110,242 < 

See footnotes at end of table. nr
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Table 59.—Crude petroleum and products exported from the United States by countries of destination and shipments to and exports from 
territories and possessions—Continued 

(Thousand barrels) . 

Lique- Petro- Miscel- 
Crude Gaso- Special Jet Kero- Distil- Resid- Lubri- As- fied chemi- laneous = 
petro- line naph- fuel sine late ual cating phalt petro- Wax Coke cal prod- Total 2 
leum tha oil oil oil leum feed- ucts ty 

gases stocks td 
> 

_Oo tt 
ee wm 

1967—Continued i 
Shipments from the United States te 

to territories and possessions: . > 
Puerto Rico___.._...---.--. ------ 1,828 ( 84 7 2 (2) (2) (2) @ i) QY) 10 32,822 by 

Virgin Islands_---...--..---- (4) 29 woo--- 13 f 16 (2) tS ” wecne- ( 0 399 & 
ake.__.__ ee LLL 2 (?) { (2 2 2 eee ee 2 1 3 

Other.__-_-.--.2----------- { 600 (2 { 1,652 467 5 12 (2) (2) (2) (1) { 2,741 o 

Total_.__._.------------- -----. 1,957 = (2) 1,736 487 19 (?) (2) (2) (2) weenee (2) 10 «436,162 ns 
Exports from territories to foreign & 

countries: Puerto Rico... ___ ee 671 342 Q) 2,254 212 5B Llu A Looe. Leelee (4) (4) 8,488 “a 

Total net shipments from the 
United States_____.......... 26,502 4,889 31,975 2,177 4,287 21,955 3 18,566 8421 39,279 31,688 16,279 82,995 903 3 111,916 

1 Less than 4% unit. | 
3 Not separately classified. 
3 Includes data ‘“‘Not separately classified.”
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Table 60.—World production of crude petroleum by countries ! . 
(Thousand barrels) 2 

Country 1963 1964 1965 1966 1967 © 

North America: 
Canada__________._..._. "257,662 274,626 r 296 ,419 r 320 , 543 352 , 526 
Cuba ¢ 3.108 r 205 © 248 r 382 tr 460 Tob 
Mexico__.._______-_____ 114,867 115,576 117,959 121,149 133 , 042 
Trinidad. _____________- 48 ,678 49,731 48,859 55,603 64,995 
United States__._.___._. 2,752,723 2,786 ,822 2,848,514 3,027 , 763 3,215,742 

South America: 
Argentina____.________- 97,221 100 ,370 98 , 262 104,754 114,739 
Bolivia__..-..-_-._____- 3,404 3,290 3,357 6,085 14,527 
Brazil_._______________- 35,714 33 ,310 34,342 42 , 446 53,515 
Chile..__-_____________- 13 ,206 13 , 687 12,704 12 , 428 12,369 
Colombia______________- 60 ,343 62 ,596 r 72,670 t 71,430 68 , 877 
BKeuador________________ 2,465 2,796 2,850 2,660 2,198 
Peru_____-___--____.__- 21,468 23 ,119 23 , 068 23 ,027 25 , 857 

E Venezuela_____._._._._.-- 1,185,511 1,241,782 1,267,602 1,230 , 464 1,292,876 
urope:. 

Albania____.__________- 5,009 5,096 r 5,692 r 5,840 7,300 
Austria_... 7-2 18,271 18,571 19,908 19 228 18,725 
Bulgaria__...__________- 1,266 1,168 1,672 2,920 3,642 
Czechoslovakia_________- 1,220 1,322 r1,301 r1,288 1,424 
France______..--______- 18,117 20 ,428 21,700 21,365 20,639 
Germany, West_______-- 538 ,325 55,419 56 , 945 56, 832 57,257 
Hungary_-_________-_-- 13 , 408 13,741 13 , 746 18,009 12,364 
Maly -—9 <5 ---7---7-7~>- 12,155 18,184 15,055 11,974 11,595 
Netherlands-__-_._._-.-- 15,377 15,758 16,630 16,438 15,438 
Poland__.___.____-.-_>- 1,577 2,092 2,514 2,971 3,335 
Rumania_____________-_- 91,171 92 ,383 93 , 693 95,588 . 98 ,379 
Spain_____-___- eee eee eee Lee 197 560 
U.S.S.R.4_-.-_...-_-_-.-. 1,504,300 1,643 ,500 1,786,000 1,948,000 2,116,000 
United Kingdom_-_-__-___. 910 939 606 tT 568 643 
Yugoslavia___-_________- 11,930 13 ,322 15,281 16 , 460 17,655 

Africa: 
Algeria_._...__.___.__.._. 184,288 204,711 r 201,754 ° 257,122 € 232 , 200 
Angola_..- 2 Lee 5,776 6,535 4,784 4,560 3,880 
Congo (Brazzaville) __-___ 820 627 535 467 380 
Gabon, Republic of____-_- 6,446 7,668 9,161 10,484 25.,, 203 
Libya_____-__-_______-- 167,786 315,660 445 ,374 552,712 636,504 
Moroceo.___..-_____-__- | 1,140 910 782 783 738 
Nigeria_........__.._._.. . 27,918 43 , 997 99 ,354 152 ,428 116,519 
Tunisia_.____2_-- ee eee eee ee Lee r4,741 17 ,068 
United Arab Republic-_-__ 38 , 759 43,915 45,556 r 43,300 Se 42,000 

Asia: 
Bahrain________...____- 16,503 18,000 20,788 22,521 25,370 
Burma._______________- 4,761 r4,161 4,065 r 4,255 4,446 
China, mainland ¢_______ 54,750 62,050 73 ,000 95,000 8,300: 
India__..-_-____-__ 12,266 16,965 22 ,494 84,228 42,190 
Indonesia_._...___..._._ *166,885 6 r 171,492 6° 178,991 6r 168,429 § 185,000 
Tran___-____--- ee 538 , 107 618 , 731 © 688 , 213 771,234 e 952,413 
Jdraq. 2-2-2 --- ee 422,581 461,961 482 ,461 505,428 445,321 
Israel______-_-._-______- 1,091 1,440 1,469 r1,359 $5 956 
Japan_...-_2 ™ 5,646 4,818 r 4,726 5,463 5,539 
Kuwait_..--_.._.-_____- 705,471 774,815 791,903 830 , 537 836,719 
Kuwait-Saudi Arabia 

_ Neutral Zone________- 114,535 131,415 132 ,285 153 , 419 152 , 862 
Mongolia e____________-_ er 365 er 365 r 116 r 89 e 90 
Muscat and Oman_._-___  -- eee eee eee eee eee eee Lee 23 ,030 
Pakistan._____________-_ 3,514 3,748 3,943 2,502 23,700 
Qatar__________-______- 70,158 77 , 885 84,215 105,945 118,083 
Sarawak and Brunei-____-_ 29,639 26,265 29 ,342 r 35,732 38 289 
Saudi Arabia.__________- 594 , 592 628 ,095 739 ,078 873 ,349 948 ,110 
Taiwan.._____________- 19 61 131 226 246 
Thailand ¢..____________ 45 45 40 40 45 
Trucial States_._._______ 17,571 67 , 465 102 , 804 131,531 139 , 467 
Turkey...._.__._..___-- 5,090 tr 5,894 r9,818 r 13,062 17,459 

Oceania: 
Australia._...-.. 2-222. eile 1,491 2,622 3,390 7, 594 
New Zealand___.._____- 4 4 r4 4 e4 
West Irian.....-________- 924 (6) (8) (8) (5) 

Total 7_______-_-_---- * 9,588,948  *10,311,060 +*11,057,489 +*12,015,830 12 , 889,705 

e Estimate. P Preliminary. ¥ Revised. . 
1 Compiled mostly from data available May 1968. 
2 42-gallon barrels 
3 Natural naphtha and gas oil. 
4U.S.S.R. in Asia (including Sakhalin) included with U.S.S.R. in Europe. 
5 Excludes Israeli production of Egyptian oilfields. 
¢ Beginning May 1, 1963, West Irian transferred to Indonesia, production data for West Irian included for the 

years 1964, 1965, 1966 and 1967 under Indonesia. 
7 Totals are of listed figures only, no undisclosed data included.
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By Richard W. Lewis’ 

The heavy expansion of production Legislation and Government Programs. 

facilities and opening of new mines and —The Federal Water Pollution Control 

plants in 1966 gave rise to an exceptional Administration of the Department of the 

increase in domestic marketable phosphate _Interior had an active program underway 
rock production in that year, nearly 33 to investigate the possibilities for remov- 

. . ing phosphates from domestic wastes. 
percent more than in 1965. This coupled . 
th . lanti Representatives of the soap and detergent 

with a Poor spring plan ing season re- ‘industry at a meeting with Government 
sulted in excessive inventories of | both = oft cials agreed to cooperate with the De- 

marketable rock and triple superphosphate partment of the Interior in a program to 

at the start of 1967. The demand in 1967, develop low-phosphate detergents. 

although nearly 4 percent greater than in A bill imposing a 5-percent severance 

1966, was not enough to absorb the in- tax on phosphates was introduced in the | 

creased output, and the oversupply situa- Florida State Legislature but was defeated. 

tion worsened The Federal acreage limitation on , 

Followi 1 th tit phosphate leases established in August 

romowimng popular usage, me quan Y 1964 was raised to 20,480 acres.’ 
unit long tons was discontinued in favor =§=—-H——H—-——— 

of short tons for reporting phosphate rock g a gommodity specialist, Division of Mineral 

statistical data beginning with the 1966 2 Federal Register. Part 3160—Phosphate 
Mi is Y book Leases; Prospecting Permits and Use Permits. 

inerals rYearpook. V. 32, No. 189, July 20, 1967, p. 10654, 

Table 1.—Salient phosphate rock statistics | 

(Thousand short tons and thousand dollars) 
ne 

1963 1964 1965 1966 1967 

nT ro 

United States: 
Mine production____-_----------- 68 ,990 14,473 84,305 r 112,960 128 ,973 

Marketable production_-._-------- 22 , 238 25,715 29 , 436 r 39,044 39,770 

Value__._.__---------------- $139,861 $161 , 067 $192,738 r 261 , 092 $265 , 947 

Average per ton___------- $6.29 $6.26 $6.55 $6.69 $6.89 

Sold or used by producers. ----_---- 22 ,243 24,7381 29 ,039 36,443 87,835 

Value______.-___.----------- $140,642 $156, 738 $188,590 * $245,182 $251,163 

Average per ton__-------- $6.32 $6.34 $6.49 $6.73 $6.64 

Imports for consumption - - _------ - 180 175 148 178 139 

Value___._.--..------------- $3,651 $3 , 329 $2 , 980 $4,256 $3 ,261 

Average per ton._._------ $20.28 $19 .02 $20.14 $23 .91 $23 .52 

Exports___..-------------------- 5,093 6,374 7,323 9,248 10,072 

P2Os content__...------------ 1,658 2,055 2,313 2,803 3,290 

Value_____._---------------- $31,881 $39 , 717 $51,109 $65 , 952 $69 ,479 

Average per ton____-__--- $6.26 $6.23 $6.98 $7.13 $6 .90 

Consumption, apparent !__._------ 17,330 18 , 532 21,864 t 27,373 27,902 

World: Production._..._..--.--------- 53 , 753 62 , 938 70,389 83 ,215 86 ,969 

nO 

t Revised. 
1 Measured by sold or used plus imports minus exports. 
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Figure 1.—Phosphate rock (sold or used), apparent consumption, and exports. 

DOMESTIC PRODUCTION 

Production of marketable phosphate increased 7 percent over that of 1966, 
rock in Florida again increased substan- whereas both Tennessee and the Western 
tially. However, data for 1966 are not States had a reduction in output, 4 per- 
strictly comparable with earlier data due cent and 20 percent, respectively. 

to the inclusion of North Carolina sta- American Cyanamid Co. added $1 mil- 

tistical data with that of Florida. Begin-  jion to its investment in air pollution con- 
ning in 1966, only one company was trol equipment at its Brewster plant. 
producing in North Carolina; therefore Four new scrubbing units were installed 

it was necessary to combine the phosphate which, it was claimed, would reduce the 
statistics of the two States in order to . — . . . fluorine emission to less than the allow- 
avoid disclosure of company confidential ble mit established by the Florida Aj 
data. Florida-North Carolina in 1967 #°© “Mit establishe y Me mora Air 
accounted for 80 percent of the total Pollution Control Commission. To increase 

domestic output; the Western States pro- Production, Cyanamid put a new 45-cubic- 
duced 12 percent and Tennessee, 8 per- yard dragline shovel into operation at its 
cent. Florida-North Carolina production new Chicora mine in Florida.
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Armour Agricultural Chemical Co. and were port facilities on the Gulf coast and 
Freeport Chemical Co., a division of Free- an increase of about 50 percent in the 
port Sulphur Co., cooperated in estab- chemical fertilizer output. 
lishing a $20 million phosphate mine and F. S. Royster Guano Co. employed a 

| beneficiation plant near Fort Meade, Fla. new phosphate fertilizer facility near 
Under the Agreement each firm shares the Mulberry, Fla. Engineered annual capaci- 
cost of the project and acquires half of ties for the units included were as fol- 
the product. Freeport Chemical will use lows: 90,000 tons of diammonium phos- 
its half of the expected 2-million-ton phate, 110,000 tons of granular triple 
annual output to manufacture phosphoric superphosphate, and about 158,000 tons 
acid at a new plant being built at Con- of run-of-pile superphosphate. 

| vent, La. The new mining and beneficiat- U.S. Phosphoric Products Division of 
ing facility was scheduled to go into pro- Tennessee Corp., a subsidiary of Cities 
duction in mid-1968. Freeport’s new acid Service Co., brought into production a 
plant with an annual capacity of 600,000 new mine and beneficiation plant located . 
tons of P2Os, as 54 percent acid, was near Fort Meade, Fla. The facility was 
scheduled to go on stream soon thereafter. designed to produce 2 million tons annu- 

Consumers Cooperative Association ally for use by the firm’s phosphoric acid 
completed its new $22-million phosphate plant and fertilizer complex at Tampa, 
complex at Green Bay, east of Pierce, Fla., Florida. | 
in 1966, and it was in full operation. The Production at the Swift & Co. Silver 
rated annual capacities of the plant units City mine and beneficiation plant under- 
were as follows: 550,000 tons of sulfuric went a $10 million expansion to increase 
acid, 220,000 tons of diammonium phos- output by 50 percent. Swift also combined 
phate and 80,000 tons of triple super- its Agri-Chem and Phosphate Divisions 
phosphate. _ 7 into a single working unit, the Agricul- 

International Minerals & Chemical tural Chemicals Division. 
Corp. (IMC) raised its annual produc- Texas Gulf Sulphur Co. (TGS) began 
tion capacity in Florida to 8 million tons mining phosphate rock early in 1966 at 
with the opening of its new Kingsford its Lee Creek mine near Aurora, N.C., and 
mine and plant near Mulberry. The plant nearly attained its capacity output of 3 
was designed to produce 2 million tons of _ million tons in 1967. Half of the total 
beneficiated rock annually. IMC. also ex- production of concentrates or about 1.4 
panded its Bonnie chemical complex at million tons annually is used captively 
Bonnie, Fla., adding a new feed-phosphate _for the production of phosphoric acid and 
unit to produce both diammonium phos- fertilizers in a complex, built at the mine 
phate and calcium phosphate and a new site. The Lee Creek fertilizer complex 
superphosphoric acid plant. was designed to make 357,000 tons of 

The New Jersey Zinc Co. completed triple superphosphate, 220,000 tons of 
a phosphate fertilizer complex at Depue, diammonium phosphate, and 90,000 tons 
Ill. The facility included a 390-ton-per- of superphosphoric acid (70 percent 
day phosphoric acid unit and a diam- POs) annually. For the control of air 
monium phosphate unit with a daily pollution, TGS installed a $1 million air- 
capacity of 900 tons. The firm announced scrubbing system to remove _ pollutants 
plans to erect a phosphate rock produc- from stack exhausts. All units were de- 
tion facility in De Soto County, Fla. signed to facilitate expansion in the fu- 

Occidental Corporation of Florida, a ture. A comprehensive report on the TGS 
subsidiary of Occidental Petroleum Corp., Lee Creek operation was published.® 
planned a $20 million expansion of its Phillips Petroleum Co. was planning a 
phosphate facility near White Springs in $20 million phosphate rock processing 
Hamilton County, Fla. The plant had _ plant near Arcadia, Fla. The firm owns 
only reached full production in 1966. The about 12,000 acres of phosphate land in 
fertilizer complex had a rated annual Manatee and De Soto Counties. 
capacity of 470,000 tons of triple super- Stauffer Chemical Co. announced its 
phosphate, diammonium phosphate, and intention of building a phosphate bene- 
superphosphoric acid. The phosphate 

, mine’s original capacity of 1.5 million 

tons per year was being enlarged to 3 yACeldyel, A. Blake, Lee, Creek, Qpen-it 
million. Also included in the expansion jy. 169, No. 1, January 1968, pp. 59-83.
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fication plant at Moffit, south of Zolfo amounting to an estimated 100 million 
Springs, Fla. The concentrate would be tons of reserve ore. _ 
shipped to the Victor Chemical Division, Susquehanna-Western Inc. was the suc- 
Stauffer Chemical Co. plant at Tarpon cessful bidder and leased a 7,000 acre 
Springs, Fla. | | tract of Federal phosphate land in | 

Monsanto Co. acquired rights to large Wyoming. This addition increased the — 
phosphate ore reserves in Columbia and _ firm’s phosphate land holdings to nearly 
Hamilton Counties in northern Florida 15,000 acres. | 
from Owens-Illinois Inc. Mountain Fuel Supply Co. was build- 
Duval Corp.. purchased a large tract ing a $4 million plant for washing and 

of phosphate land in Hardee County, Fla., calcining phosphate ore near Soda Springs, 
and Miscoa Chemical Co. purchased about Idaho. Also a 3-year contract was 
4,700 acres of land southeast of Fort awarded for mining the ore and hauling 
Meade. Continental Oil Co. was also it 21 miles to the plant. Production from 
known to have acquired phosphate land the new mine and plant was expected 
in central Florida. : late in 1967. | | 

Stauffer Chemical Co. purchased the New Idria Mining and Chemical Co. 
remaining outstanding shares of The leased 1,800 acres of land in the vicinity 

| Mountain Copper Co., Ltd. (London), of Bakersfield, Calif., said to contain 
thus becoming sole owner of the San about 33 million tons of commercial 
Francisco Chemical Co. a phosphate rock phosphate ore. New ‘Idria planned to 
producer in the West. Stauffer had al- mine the phosphate by open pit methods 
ready held a 42-percent interest in The and to produce a commercial product 
Mountain Copper Co. and had shared within a year. . 
equally with it in the ownership of San FMC Corp. was expanding the ele- | 
Francisco Chemical Co. Stauffer also mental phosphorus capacity at its Poca- 
purchased the phosphate leases in south-  tello, Idaho, plant ‘by about 15 percent 
east Idaho held by Terteling Land Co. to an annual output of 142,500 tons. 

| Table 2.—Production of phosphate rock in the United States 

| (Thousand short tons and thousand dollars) | 

Mine 
Mine production production Washer Marketable production 

used production oe 
State directly 

| | P2Os P20s P20s P25 | 
Rock content Rock con- Rock content Rock content Value 

; tent . 

1966: 
Florida!__.____... 99,760 15,452 44 9 29,783 9,612 29,827 9,621 $195,102 
Tennessee_________ 5,619 1,186 662 158 2,463 656 3,125 814 23 , 886 
Western States ?___. 7,581 °1,906 2,801 715 *8,291 962 6,092 1,677 *'42,104 

Total_____...-.. 112,960 18,544 3,507 882 *35,537 11,280 *89,044 12,112 * 261,092 

1967: nn 
Florida}__.._.._._. 117,641 16,7381 35 8 31,875 10,284 31,910 10,291 207,788 
Tennessee. _______- 5,382 1,264 574 142 2,418 653 2,992 795 22,571 
Western States 2____ 6,000 1,509 2,941 772 1,927 606 4,868 1,378 35 , 588 

Total 3___._._._. 128,973 19,503 3,551 922 86,220 11,542 39,770 12,464 265,947 

F Revised. 
1 Includes North Carolina. 
? Includes Arkansas (1966), Idaho, Montana, Utah, and Wyoming. 
3 Data may not add to totals shown because of independent rounding.
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Table 3.—Florida phosphate rock sold or used by producers, by kinds 

(Thousand short tons and thousand dollars) 
a 

Value Value 
Year Rock P05  £——----—-— Rock P2Os _ 

content Total Average content Total Average 
. per ton per ton 
a 

Hard rock Soft rock 

19638___....----- 85 30 $723 $8.51 37 8 $269 $7.27 
1964_____.-.---- 86 30 TAT 8.69 31 6 225 7.26 
1965_____----.-.- 17 27 684 8.88 31 6 221 7.13 
1966____.__--.-- 49 17 437 8.92 . 45 9 293 6.51 
1967_________---.  ------) --+---- eee ------ +--+ -- ~ 36 7 266 T.42 

Land pebble Total ! 

1963______...._. 16,102 5,289 $100, 749 $6.26 16 ,224 5 3827 $101,741 $6.27 
1964_____.._...._. 18,203 5,971 115,518 6.35 18,320 6,007 116 ,485 6.36 
1965_______.__... 21,388 6,949 138,744 6.49 21,496 6 ,982 189 ,649 6.50 
1966 2________... 28,043 9,077 184,075 6.56 28 ,137 9,103 184,805 6.57 
1967 2_____._..._. 29,796 9,646 193,283 6.49 29 , 832 9,654 193 ,548 6.49 

1 Data may not add to totals shown because of independent rounding. 
2 Includes North Carolina. | 

, CONSUMPTION AND USES | 

According to a report by the U.S. De- Phosphate rock sold or used in 1967 
| partment of Agriculture, the consumption by the producers for the production of 

of available P.O; as fertilizers during the triple superphosphate was 41 _ percent 
fiscal year ending June 30, 1967, less than that for 1966. This was due to 

: amounted to 4,304,688 tons compared with heavy expanded production in 1966 

the quantity for 1966 of 3,897,132 tons. which exceeded the demand and resulted 

This represented a 10 percent increase in a large build-up of inventories. 

over the 1966 consumption. | 

Table 4.—Tennessee phosphate rock sold or used by producers 

. (Thousand short tons and thousand dollars) 
a 

Value 
Year Rock P2Os —_— 

content Total Average 
per ton 

1968_____________-.-_-_---.------------------ 2,682 700 $18 ,803 $6.82 

1964_________-__. 1 ~~ -- +--+ ---- 2,753 722 19,074 6.93 

1965______.-_-_--___-_------ ee ee 2,969 772 22,385 7.54 

1966_______._-__.___-__--------------------- 3,076 799 23 , 497 7.64 | 

1967_______.--___._ ~~ - 3,082 808 22 , 494 7.42 
| 

Table 5.—Western States phosphate rock sold or used by producers 

(Thousand short tons and thousand dollars) 
ES 

Idaho Montana !} 

Year Value Value 
Rock P2Os —_———_—_—__——_————- Rock P20; ——————_—-_—_—_———_ 

content Total Average content Total Average 
per ton per ton 

aE 

19638__._.__...----.- 1,948 484 $10,015 $5.14 1,389 419 $10 ,583 $7.62 
1964___.._.._.---.-. 2,200 567 9,802 4.46 1,458 440 11,377 7.80 
1965__._._.-..------- WwW WwW WwW WwW 4,574 1,261 26 ,556 5.81 
1966.__..-...------- WwW WwW WwW WwW t §,230 r1,455 ' 36,880 7.05 
1967____._-------.-- WwW WwW WwW WwW 4,971 1,393 35,121 7.06 
a 

' Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes Arkansas (1963-66), Utah, Wyoming (1963-67), and Idaho (1965-67).
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Table 6.—Phosphate rock sold or used by producers in the United States, 
by grades and States | 

(Thousand short tons) 
OT 

Florida } Tennessee Western States Total 2 United States 
Year and grade anon lleeecameEEEeEeteetetiiie:: ae 

Rock | P2Os Rock POs Rock P2Qs Rock P20; 
content content content content 

en ee 

1966: | : | . 
Below 60_________ 78 18 2,816 724 2,581 634 5,475 1,376 
60-66____________ 807 236 194 55 499 145 1,500 436 
66—70_____._.._._.. 18,944 4,343 66 20 F1,878 586 +*15,888 14,949 
70—-72___._..._.__. 2,004 649) ___--ee eee eee Leelee 2,004 649 
72—-T4___..._._._.__. 6,800 2,293 __----. LLL ee ¥ 272 r 90 r 7,072 2,383 
Plus 74__......... 4,504 1,564 -- 2-2, Lene Lee ~------- 4,504 1,564 

Total___.__.... 28,187 9,103 3,076 799 °5,230 1,455 136,443 11,857 

1967: I 
Below 60____.___- 36 7 2,171 561 2,305 559 4,512 1,128 

. 60-66___._....... 1,875 408 792 224 383 112° 2,550 744 
66—-70________._.. 18,078 4,091 ____.._  ___LL 693 214 18,771 4,305 
70-72__._._...... 1,786 558 43 13 1,455 462 3; 284 1,084 
72-74___._....... 6,257 2,071 27 9 128 43 6,412 2,128 
Plus 74...._.__.._. 7,351 2,518 -_____. __LL- 7 2 7,358 2,520 

Total?_______._ 29,832 9,654 3,082 808. 4,971 1,393 37 , 835 11,855 
LIL LAL EST TTS Se ASAP A Apr pr rremnciperuaaanarreeeeten ee 

* Revised. 
4 Includes North Carolina. 
? Data may not add to totals shown because of independent rounding. 

| Table 7.—Phosphate rock sold or used by producers, by uses and States 

a (Thousand short tons) | | 
A aaa cramer ennenm 

u Florida ! Tennessee Western States Total 2? United States 
se SO 

Rock P20; Rock P20; Rock P20;. _. Rock P20; 
content ' content - content . content 

eee, 

1966: . 
Domestic: . 

Agricultural.___ 19,297 6,416 WwW W 1,389 r 440 WwW Ww 
Industrial_____— 709 224 WwW Ww 2,724 675 WwW Ww 

Total_____.__._ 20,006 6,640 3,076 799 * 4,118 T1,115 **27,195 78,554 
Exports: Total__.... 8,131 2,468 ___-... LLL 1,117 340 9,248 2,803 

Grand total_....._ 28,187 9,108 3,076 799 *5,280 1,455 86,443 11,357 
1967: nnn 

Domestic: 
Agricultural___. 20,461 6 , 582 WwW WwW 1,280 407 WwW WwW 
Industrial ______ 357 107 Ww WwW 2,633 660 WwW WwW 

Total_._..... 20,817 6,689 3,032 808 3,914 1,068 27,763 8, 565 
Exports: Total_____. 9,015 2,965 __.---. _LL_e 1,057 325 10,072 3,290 

Grand total...._._ 29,882 9,654 3,082 808 4,971 1,398 37,885 11,855 
eee 

tT Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes North Carolina. 
? Data may not add to totals shown because of independent rounding.
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Table 8.—Phosphate rock sold or used by producers in the United States, by uses 

(Thousand short tons and thousand dollars) 

i 
——— 

1966 1967 
Use ee 

Rock P2Os Value Rock P20s Value 
content content 

a 

Domestic: 
Phosphoric acid (wet process)... * 7,738 r2,494 r $53 , 706 11,370 3,594 $70 970 

Electrie furnace phosphorus- - - - 6,443 1,678 r 45,552 5,987 1,563 40 , 863 

Ordinary superphosphate ---- _ - 4,877 1,793 30,018 5,082 1,661 33 , 417 

Triple superphosphate.__.-..-- "7,511 ©2,391 r 45,615 4,433 1,460 29 ,652 

Nitraphosphate__.__....-----] 
Direct application to the soil_-- | 
Stock and poultry feed__.._-_-} 626 198 4,339 883 283 6,718 

Fertilizer filler (1967)._..-----| 
Other fertilizers__....--------) | 
Other uses...._....-_-__---_--- ------- 0 --------0 ---------- 8 3 63 

Total !__.____.--________.-. "27,195 r8,554 r 179,230 27,763 8,565 181 , 633 

Exports: Total._..._.------------ 9,248 2,803 65,952 10,072 3,290 69 479 

Grand total1._............ *36,443  °11,357 245,182 37,835 11,855 251,163 
nN 

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

STOCKS 

Stocks held by producers at yearend by the companies and some unbeneficiated 

were l-percent higher than at yearend mined ore. 
1966. These include adjustments made 

Table 9.—Producer stocks of marketable phosphate rock, December 31 

(Thousand short tons) 
Ie 

1966 1967 
Source ee 

Roek POs Rock POs 

, content content 
| | 

Florida }._.._._____.--__-.-------------- 6,885 2,210 8,142 Z,oo1 

Tennessee____________.------------------ 126 36 85 23 

Western States...______________---------- °3,107 t 872 1,994 514 

Total 2________.._____--.---------- r10,118 r3,118 16 ,221 3,127 

a 

r Revised. 
1 Includes North Carolina. 
2 Data may not add to totals shown because of independent rounding. 

PRICES | 

The Flordia land pebble phosphate Table 10.—Prices of Florida land pebble, 

rock producers raised prices $0.25 per unground, washed and dried phosphate 

ton on all grades of phosphate rock in rock, in bulk, carlots, at mine, in 1967 

July 1966. These prices remained steady (Per short ton) 

throughout 1967, however, on negotiated. ©§_— —@—@——————__ 

contracts phosphate rock was sold at Grade (percent B.P.L.) Jan. 2 Dec. 25 

prices considerably lower than those © © 
i i 66 to 68___.--.------ $6.50 $6.50 

quoted. Price cutting on the contracts 68 to 70.2 eee 750 730 

was due chiefly to an oversupply situation. 70 to 72_.----.------ 8.15 8.15 

: : 74 to 75_._-.--.------ 9.20 9.20 

Prices in January were based on the 76 t077________.-.-- 10.20 10.20 

cost of fuel oil, $2.35 per bbl of 42 gal,<©§. — ——————————____—___—__ 

and the cost of labor, $1.80 per hour. Source: Oil, Paint and Drug Reporter.
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| FOREIGN TRADE | | 
The quantity of phosphate rock ex- pebble phosphate by about 10 percent ; 

ported increased 11 percent over that of however, shipments to Italy, the other 
1966. However, the average value per principal foreign customer, were 47,000 
ton was $6.90, 23 cents less than the tons less than in 1966. | 
previous year. The most significant per- Of the small amount of phosphate 
centage increase (30 percent) was noted rock imported, 80 percent came from the 
in the amount of rock produced in the Netherlands Antilles and 19 percent from 
Western States shipped to Canada. Mexico ; chiefly for use as animal feed 
Japan, West Germany, and Canada, in- supplement due to the rock’s low fluorine 
creased their purchases of Florida land content. a 

Table 11.—U.S. exports of phosphate rock, by grades and countries 

(Thousand short tons and thousand dollars) 
SS 

. 1966 1967 Grade and destination BT 
Quantity Value Quantity Value 

Florida phosphate rock: 
‘ Australia______-2-- 843 $7, 795 603 «$5,631 Austria__.2- 2 eee 31 237 46 378 Belgium-Luxembourg_____._._._____.___ 8 66 139 1,000 Brazil_..___-_ 2-2 114 1,068 201 1,837 Canada______--_ 2 1,065 11,771 1,218 12,784 Colombia__.._.___.-_-- = 26 252 35 268 Denmark__._____-_-_2 222 21 170 i. 96 El Salvador_..._-2-_-- =e 7 60 8 70 . France._________-.- 2 2 ee 134 1,475 135 1,174 Germany, West.._________._...._____. 1,162 8,291 1,321 9,262 India______2 22 30 278 87 698 Italy__..- 22 ee. 1,165 8,530 1,118 8,243 Japan_____22 2 1,845 15,643 2,132 18,410 Korea, South______-______._______ 11 89 156 1,577 Malaysia_.___...---___________.._.___. 22 402 11 169 Mexico...___.____ 0. ee. 326 2,577 361 2,506 Netherlands___________.__._.-...... 167 1,284 147 1,311 New Zealand_______.___...__.___..__. 309 3,015 140 1,415 Norway______.._--_-. 22 6 54 2 15 Peru._____- 2 eee ween eee 10 85 Philippines__._-_. 22-22 60 521 147 1,317 Rumania____________.. i 50 383 39 302 South Africa, Republic of......._..____. 11 105 eee eee eee wane eee eee Spain_-____--- eee 231 2,090 263 2,250 Sweden____.__2 2 37 371 82 591 Switzerland___..__.------ ote. we eee eee 3 36 United Kingdom_____._____......____. 344 2,888 343 2,934 Uruguay________-- ee, 34 297 13 128 Viet-Nam, South...____._._.____..____ 32 611 (?) (1) Yugoslavia____________- ee, 16 125 24 166 Other___...-._-__- 1 6 73 9 80 

Total__.__--_-2 ee. 8,113 70,521 8,804 74,733 

Other phosphate rock: 2 7 _ nn Belgium-Luxembourg__________________ 1 38 (4) 12 Brazil_-..--.----- 4 62 .3 — 95 Canada_____.___.__.____ 1,094 14,404 1,416 18,942 France_.________-_2_.- (4) 3 8 63 Germany, West_._._________._._._.___ 5 32 34 207 Japan_.___2 2 4 34 3 18 Mexico._-_______-_2 ee 7 96 2 60 Viet-Nam, South______________________ 26 564 (1) 1 Other_________-2 1 81 12 282 

Total.__.____ eee 1,142 15,314 1,478 19,680 

Grand total_.---_-..-----22-..----. 9,255 —*=«<CS‘SSBBHOSC“‘éwO«CB!S~*~*~*«SO«CALS eee, 
1 Less than 4 unit. 
* Includes colloidal matrix, sintered matrix, soft phosphate rock, and Tennessee, Idaho, and Montana rock.
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Table 12.—U.S. exports of superphosphates (acid phosphates), by countries 

mc (Thousand short tons and thousand dollars) 

1966 1967 
Destination eS 

Quantity Value Quantity Value 

Argentina____________-_-----------------------  ----- wee eee eee 5 $206 
Australia._____.-_._.--..----------+------------ 1 $38 2 139 
Brazil__._........--.--.--.---.---------------- 48 2,372 80 3,521 - 
Canada________._-_--_._----------------------- 132 5, 267 123 5,925 
Chile_...2.-2__--- ue eee eee 192 - 9,927 85 3,963 
Colombia__.____.__-..._.-_-------------------- 48 2,845 12 708 
Costa Rica_______.._.-__-_.------------------- 1 77 6 259 
Dominican Republic____._-__..-.--.------------ 3 167 7 321 
Eeuador.____,.-------------------------------- 3 130 3 147 . 
France_______..____-_---. -_-------------------- 3 151 2 98 
India________.- eee eee ee 1 116 woe eee ween nee eee 
Italy... -..---eee eee eee ~on ue ee-- 3 128 
Jamaica._____._._-__-------------------------- 2 95 6 185 
Japan._________---- oe +e 3 152 16 787 
Korea, South__.________-_.-_.--------------- ee 203 10 ,246 15 3,664 
Mexico_________._-_ Lee eee (4) 13 15 791 
Nansei and Nanpo Islands__________----~.-------- 4 183 4 164 
Netherlands. _____._.__-_--_._-_----------------- 13 576 113 4,971 
New Zealand____________----_----2- ee eee 13 670 Q) 17 
Nicaragua____._______._------------- +--+ 2 87 1 26 
Pakistan_____._._.__._-----_---------- +--+ 85 7,221 151 7,631 
United Kingdom..________.-------~----- +--+ - (1) q 4 164 
Uruguay__..-._---------------------+----------  ----- ae 3 186 
Venezuela_._____..-__--.._.------------------- 5 269 12 472 
Yugoslavia. __.._.-- eee eee eee eee Woe eee eee 10 407 
Other ____.__.---.----- epee eee 1 96 5 259 

Total___.___-_--_ eee ee 763 40 , 705 743 35,139 

1 Less than 4 unit. 

Table 13.—U.S. imports for consumption of phosphate rock and phosphatic fertilizers 

(Thousand short tons and thousand dollars) 

1966 1967 
Fertilizer oO 

Quan- Value Quan- Value 
tity tity 

Phosphates, crude and apatite__.____.__-....-------------------- 178 $4,256 189 $3,261 
Phosphatic fertilizers and fertilizer materials_._.......--.--.------- 67 3,740 105 6,167 
Ammonium phosphates, used as fertilizers___._._-.--------------- 179 13 , 756 212 17,720 
Bone ash, bone dust, bone meal and bones crude, steamed, or ground- 7 499 qT 395 
Manures, including guano__.______._-_-_------------------------ @) 1 (4) 7 
Basic slag____.--_------.-------------------------------------- (1) 4 (*) 15 
Diealecium phosphate_______._.__...-_._--------.---------------- 22 1,109 6 322 

1 Less than 4% unit. 

WORLD REVIEW 

Algeria——Production from the Djebel serves, involved the construction of a 60- 
Onk mine was. considerably behind mile railroad as well as a _beneficiation 
schedule early in the year but increased plant. The ore, averaging 53 to 61 per- 
during the remainder of the year. Ex- cent bone phosphate of lime (B.P.L.), 
ports were seriously affected by the requires a considerable amount of proc- 
closing of the Suez Canal and only essing to raise the grade to the desired 
reached 125,000 short tons by yearend. 75 percent B.P.L. When the facility is 
It was reported late in the year that the in full operation a production rate of 1 
Algerian Government was increasing its million tons is expected. The first ship- 
interest in Djebel Onk to 66 percent. ment of phosphate by rail from Djebel 
The development of the deposit, esti- Onk to the port of Annaba (formerly 
mated to have 500 million tons of re- Bone) was made late in 1966.
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Angola.—An exploitable —_ phosphate Government, in 1966, offered rewards to 
rock reserve of about 27 million tons discoverers of promising deposits. 
(15 million tons in Cabinda and 12 mil- It was reported that 15 exploration 
lion north of Ambrizete on the North- groups were active in offshore explora- 
west Coast) was reported in 1966 by the tion for minerals on the Australian Con- 
Provincial Government. tinental Shelf in November 1966.4 A 

; total of 162,290 square miles was held Australia.—Threatened exhaustion of by 23 leases, eight of which were 
phosphate rock deposits on the Pacific specifically licensed for phosphate min- 
{slands, currently supplying over 75 per- _ eral exploration. eye cent of Australia’s imports of phosphate, 4Engineering and Mining Journal, Aus- 
produced a flurry of prospecting activity  tralia’s Shelf np otential Sparks a jeasing 
both on land and offshore. The Federal Hush. V. 168, No. 4, Apri 7 PPe eens 

Table 14.—World production of phosphate rock, by countries 1 2 

| (Thousand short tons) 

OR 
Country 1963 1964 1965 1966 1967 P 

een 
North America: 

United States_._.._-________.___....___. 22 ,238 25,715 29 , 436 39,044 39,770 Mexico_..._-.-- =e r 38 137 r a4 61 54 Netherlands Antilles_____.____.____..___._ 3141 3132 3127 3163 127 South America: 
Brazil: 

Apatite (ores and concentrates)______ 237 215 211 r 325 e 330 Phosphate rock_____________.______ 70 56 96 r 92 e100 Chile: _ 
_ Apatite--_2_- 2 15 14 TIL _ LLL NA Guano____ 222 24 17 24 17 NA Peru (guano)___._________________.___. 206 226 187 61 72 Venezela___._______._.___ ween e ee LeeLee e7 © 66 e 30 Europe: 

Belgium-_____-_.._.-2--_ 15 24 e 24 e 24 NA France (phosphatic-chalk)___._._________ 56 48 38 26 NA Poland_____.__.__-___--__ 71 98 103 e103 € 100 U.S.S.R.: 
Apatite ¢____._-2_ ee. ™ 5,250 7,360 ™ 8,650 9,300 9,760 Sedimentary rock_._________________ t 4,200 T 4,800 ™ 6,670 '7,440 8,270 Africa: 

Algeria___..__ ee, 384 80 95 e 88 e 386 Moroceo_____.._ 9,423 11,131 10,830 10,405 11,624 Senegal: 
Aluminum phosphate_______________ 139 133 149 160 167 Calcium phosphate___._____._..____. 518 746 956 1,091 1,229 Seychelles Islands (guano)?________._____ 8 4 7 r4 NA South Africa, Republic of-_..._.._______. 501 638 672 1,172 e 1,433 Togo_._--.--- ee 567 829 1,065 1,228 € 1,323 Tunisia__-__________._____. 2,613 3,032 3,351 3,527 e 3,527 Uganda (apatite).._.__._.____.... 8 11 18 17 NA Asi United Arab Republic__._..__....______. 675 676 654 728 e675 sla: 

China, mainlande__________._.._______. 800 900 1,000 1,100 1,100 Christmas Island (Indian Ocean)3________ 730 868 828 1,065 e 1,000 India (apatite)_________________._... 14 4 r8 18 NA Indonesia___-__.______ 28. 1 4 e4 ell NA Israel__________- eee 331 265 428 e 441 e 661 Jordan___.__.__-_________ 677 666 913 1,142 ¢ 1,100 Korea, North (apatite)e..._______..____. 220 220 220 276 276 Viet-Nam, North: 
Apatite__________._ 8. 1,020 e 1,100 e€1,100 e 1,100 ¢ 1,100 Phosphate rock ¢___.______________. 55 55 55 55 55 Oceania: 

Australia____-.__-_______ ee. 6 6 5 76 NA Makatea Island (French Oceania)________ 370 428 340 195) ____ ee Nauru Island3_____-______...... 1,733 2 ,038 r 1,649 2,245 e 2,200 Ocean Island 3__.____.___.. 399 362 r 414 419 e 500 

Total_..-. 22 ee. t 53,753 r 62 ,938 70,389 T 83,215 86 , 969 | 

© Estimate. P Preliminary. T Revised. NA Not available. 
' A negligible amount of phosphate rock was produced in Cambodia, Jamaica, Philippines, and Tanzania and of guano in Argentina, Territory of South-West Africa, and Philippines. 
2 Compiled mostly from data available April 1968. 
3’ Exports.
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In 1966, Broken Hill South Ltd. found $40 million phosphorus plant under con- 
the first extensive deposit of phosphate struction at Long Harbour, Newfound- 
rock on the continent.® Further explora- land. The facility includes two electric 
tion in 1967, confirmed the presence of furnaces and is expected to be on 
a major deposit. Some of the outcrop- stream in 1969. Two ships were being 

pings were 40-feet thick and the area built for Albright & Wilson Lid. 
covered about 45 square miles. The de- (Iondon), the parent company of 
posit is located at Duchess, near Clon- ERCO, to transport liquid phosphorus in 
curry in central Queensland, 550 miles bulk from the new plant. Each ship 
inland from Townsville and about 300 will have a capacity of 5,000 tons. The 
miles from the Gulf of Carpentaria. phosphate rock to feed the furnaces will 

Eastern Prospectors, Pty., 76 percent be imported from Florida. 
of which is owned by Mid-Eastern Oil Simplot Chemical Co., Ltd. put on 
N.L., located phosphate deposits north stream, one of the world’s largest am- 
of Cooktown in Queensland, on the East monium phosphate plants, having an 
Coast of Cape York Peninsula. These annual capacity of over 300,000 tons. 
deposits are along the coastal plain and The plant at Brandon, Manitoba, is part 
easily accessible by sea. However, it was of a $30-million fertilizer complex. 
reported that the samples tested had a The diammonium phosphate (DAP} 
grade of 6 percent or less P:Os, not plant planned in 1965 as a joint venture 
high enough to be of commercial im- by ERCO and Brunswick Mining and 
portance. Additional exploration in the Smelting Corp. Ltd. was not built. In- 
area may expose higher grade ore. stead, new plans were made for con- 

International Minerals & Chemical structing a DAP plant with an annual 
Corp. (U.S.A.) reported the discovery capacity output of about 420,000 tons. 
of a large phosphate deposit, 15-feet An agreement was signed by the two 
thick and covering an area of about 15 companies and a new firm, Belledune 
square miles, about 150 miles from the’ Fertilizer Ltd., was formed to operate 
Gulf of Carpentaria and 600 miles south- the plant being built at Belledune Point, 
east of Darwin. The deposit ‘was re- New Brunswick. _ 

ported to contain about 500 million tons Imperial Oil Ltd., a subsidiary of 
of medium grade ore. The ore is covered Standard Oil of New Jersey, started con- 
by about 35 feet of overburden making struction on a $50 million fertilizer 
open pit mining feasible. Additional ex- plant near Redwater, Alberta, about 45 
ploration is required before exploitation miles north of Edmonton. The plant, 
of the mineral can be justified. when completed in early 1969, will have 

an annual output of more than half a 
Belgium.—The Directors of Interna- million tons of nitrogenous and phos- 

tional Minerals & Chemical Corp. phatic fertilizer. The plant will include 
(U.S.A.) and of Société de Prayon S.A. 4 qdouble-train diammonium phosphate 
(Belgium) approved a joint venture to ynit. 
build a $16 million, 325,000-ton-per-year . eae 
phosphoric acid plant on the banks of Colombia.—Reportedly, a $20 million 
the Scheldt near the Netherlands border. Phosphoric acid plant is to be built at 
Plans called for the plant to go on Barranquilla and to be in full production | 
stream in 1969.8 by the end of 1969. Phosphate rock from 

deposits at San Vicente de Chucun, 

Brazil.—New phosphate deposits with Province of Santander, is expected to 
estimated reserves of 20 million tons supply the plant at a rate of about 
were discovered in the State of Per- 1,500 tons daily. 
nambuco. Phosphate deposits in Brazil India.—The new phosphate plant built 
were estimated to be about 132 million for Albright, Morarji & Pandit Ltd. at 
short tons averaging 20 percent P2Os. Wola wining A ia-Broken Hill South 
The deposits, in the States of Pernam- Geol ants Mining. ustra aol ate Bearing 

buco (88 million tons) and Paraiba (44 Sediment Outcrops. V. 2, No. 13, December 

million tons), extend about 90 miles be- 1966: 3p ames Magazine. Largest Phosphoric 
tween Recife and Joao.’ Acid Plant in the European Common Market. 

Canada.—Electric Reduction Company Va Mining’ Journal.” (London). _ Brazilian anada.—Electri eduction 22 - 
of Canada, Ltd. (ERCO) has a new ioe? ne V. 268, No. 6872, May 5,
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Ambernath, Maharashtra, was on stream. Mexico.—The Government scheduled 
The phosphoric acid unit has a rated two phosphatic fertilizer plants to be 
annual output capacity of 18,000 tons of built by U.S. companies each with an 
P2Os as acid. Some of the output is annual capacity of about 400,000 tons; 
being used to manufacture 14,000 tons they are due on stream in 1969. A third 
of sodium tripolyphosphate per year; the plant, at least as large, is to be built 
rest is being shipped to Dharamsi at a later date. The combined produc- 
Morarji Chemical Co. Ltd. nearby for tions of the three new plants will be 
the production of triple superphosphate. much greater than Mexican consumption. 

The Geological Survey of India in- . The distribution and price of the fer- 
tensified its search for phosphorites, tilizers will. be controlled by the Gov- 
concentrating on a black shale-chert ernment through Guanos y Fertilizantes, 
horizon in the Mussoorie synform. Re- but it was reported that the companies 

sults indicated that phosphorite horizons would be free to export the major por- 
with 20 percent or more P,Os content tion of their products. Phosphate rock 
occur in several areas of Uttar Pradesh. is to be imported from Florida and the 

_ Tran.—A phosphoric acid plant and re- ‘sulfur provided from domestic sources.° 
lated facilities were being designed for An Alliance for Progress loan of $19 
Shahpur Chemical Co. Ltd. at Bandar-e- million was made by the Export-Import 
Shahpur. The plant is part of a $150 Bank to Fertilizantes Fosfatados Mexi- 

million joint venture of Allied Chemical canos, S.A. de C.V. (FFM), to help 
Corp. (U.S.) and National Petrochem- finance a new phosphate fertilizer plant 
ical Co. (Iran). The complex when under construction on the southern 

completed in 1969 will include a plant coast of the Bay of Campeche in 
to produce sulfur by gas desulfurization Veracruz. Banco Nacional de _ Mexico, 
and units to produce ammonia, urea, %-A:, 1s the major stock holder in FFM, 
sulfuric acid, phosphoric acid, diam- and Pan American Sulphur Co. is a 
monium phosphate, and triple super- Minority owner _ through its affiliate 
phosphate. The phosphoric acid plant is Azufrera Panamericana, S.A. Sulfur will 

being designed for a daily output of be, supplied by Pan American, and the 
about 525 tons. of P2Os as 54 percent phosphate rock will be shipped in from 

acid. | Florida. The plant is expected to reach 
Isracl—A new phosphate deposit was its full daily production capacity of 760 

discovered at Har Masa in the Negev ens or inipe hominy nosp pate ane ae 

Desert. Reserves were estimated at about entire on t ee reportedly will be ex. 
8 million tons of rock having a P2Os con- orted P P y 
tent of 26 to 28 percent. P . eye 

The phosphate plant at Oron owned Morocco.—The chemical — fertilizer 
by Chemical and Phosphates Ltd. in- complex at Safi started . producing diam- 

creased its kiln capacity to 660,000 short ™onium phosphate as well as triple 
tons of phosphates annually. The firm superphosphate. Negotiations continued 

has another plant with an annual out- throughout the year on the Occidental 
put of about 275,000 tons. Petroleum Corp. project to establish a 

The construction of a chemical com- SUPetphosphoric acid plant. Where the 
plex including a 180,000-ton phosphoric Plant is to be located and when ned. 
acid plant and facilities to produce com- struction will start were not announced. 

posite fertilizers from potash and _ phos- Nauru.—Representatives of the Nauru 
phates was agreed upon by the Ministry local government council and of the gov- 
of Development and its American  ernments of Australia, New Zealand, and 

partner, Madera Corp. Locally produced the United Kingdom entered into an 
hydrochloric acid was selected over im- agreement providing for the future of 
ported sulfuric acid for the manufacture the phosphate industry. The agreement 
of the phosphoric acid. The plant was was put in force on July 1, 1967; it 
planned for the Negev area at Arad, but 8 Chaterii, G. C. Sedimentary Phosphorite 
no commencement date was announced. Deposits of Mussoorie Area, Uttar Pradesh. 

A new plant to produce 100,000 tons 1B. Non tA en 1967, Paes | Ggcutta) ve 
of potassium nitrate and 23,000 tons of Foreign Trade (Canada). Fertilizer Na- 

phosphoric acid annually as under con- voila. 124) No LAUy: 10019615 p. 2 
struction at Haifa. 1, July 1967, p. 22.
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calls for management of the phosphate A new 15,000-kv elemental phosphorus 

operations by the British Phosphate Com- furnace was completed for Amcor at its 

missioners for 3 years. The. management Kookfontein plant near Meyerton, Trans- 

will then pass to the newly established vaal. The unit, the first of its kind to be 

Nauru Phosphate Corp. if payments for put into operation on the African con- 

the assets are completed.11 The assets  tinent, cost about $6 million and took 2 

were estimated to be valued at about years to build. 

$22.4 million. Nauru will continue to . . 

supply phosphate to the three countries Spanish Sahara——The Spanish Gov- 

of the agreement at the rate of 2 million ernment-owned mining company, Em- 
tons per year. A basic price of $11 per Presa Nacional Minera del Sahara, S.A. 

ton in each of the three years was estab- (ENMINSA), in 1966 offered for open 

lished. However, if the assets have been bidding, a 49-percent interest in a joint 

paid in full by June 30, 1969, the basic Venture to develop an extensive phos- 
price in the third year will be raised to phate deposit at Bu-Craa about 54 miles 

$12 per ton.” southeast of El Aaiun. More than 18 
foreign companies including British, 

Pakistan—The East Pakistan Indus- French, German, Canadian, and United 

trial Development Corp. (EPIDC) States interests were at one time bidding. 

planned to erect seven new fertilizer Finally late in May 1967, a bid by Inter- 

plants within the next 5 years. Included national Minerals & Chemical Corp. 

in the EPIDC plan was two triple (IMC) was apparently accepted giving 

superphosphate plants at Chittagong. IMC a 25-percent interest in the $185 

Plant No. 1, designed for an annual pro- million phosphate project. The Spanish 

duction of 32,000 tons, was under con- Government retained 55 percent and 20 

struction and scheduled for completion percent was to be open to participation 

in August 1968. Plant No. 2, designed bids by European firms. However, nego-— 

for an annual output of 120,000 tons, tiations between the Spanish Government 

was scheduled on stream in mid-1969. and IMC were discontinued in January © 

Also, a plant to produce 80,000 tons of 1968. | 

ammonium phosphate annually was . . . 

planned for Habiganj in the Sylhet Dis- Syrian Arab Republic.—Bulgarian and 

trict with a target date for completion Syrian representatives signed a coopera- 

in late 1973 or early 1974.3 tion protocol for the exploitation of the 

Peru.—Kaiser Aluminum & Chemical phosphate deposits in the Palmyra dis- 

Corp. completed its acquisition of Texada trict, according to a press release by the 

Mines Ltd. of Canada resulting in the official Syrian Arab News Agency. Bul- 

acquisition of an 80-percent interest in the 8474 Was to provide all the necessary 

Sechura deposits. Details of the acquisi- economic and technical studies related to 

tion and of the agreement for develop- the project as well as its financing. The 

ing these phosphate deposits were re- cost was to be repaid over a period of 

ported. The project plans, subject to 15 years from the proceeds obtained by 

certain conditions, called for the annual selling the phosphates to Bulgaria at 

production of 2 million tons of phosphate international market prices. 

concentrates beginning in October 1971. 

The capital expenditure was raised from Togo.—W. UR. Grace & Co. (U.S.), 

$15 million to $60 million with Kaiser the largest single stockholder (43 per- 

Industries spending an additional $1 cent) in the Compagnie Togolaise des 

million on the project by June 4, 1968. ““aipuyeau of Mines. Mineral Trade Notes. 

V. 64, No. 10, October 1967, pp. 31-32. 

South Africa, Republic of.—African omgertilises ure pocding Stuffs es ournal 

Metals Corporation, te (Amcor) had 64, No. 14, July, 19, 1967, D., 497. Not ° 

on stream a new phosphate plant at ureau oO Inés. inera rade Notes. 

Langebaanweg, Cape Province. The plant Via Ne chcin Miner.’ Midepsa Industries De- 

beneficiates low-grade phosphate sand at tails 1 Agreement Phosphate Project. No. 30, 

the mine site by flotation. The annual or South African Mining & Engineering 

production rate was reportedly 150,000 Journal, | (Johannesburg). sAmeor’s,, Phosphate 

tons of fertilizer and 50,000 tons of con- 3865, Mar. 3, 1967, p. 495. 
15 16 1J.S. Embassy Beirut, Lebanon. State De- 

centrates. partment Airgram A-357, Oct. 24, 1967, p. 1.
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Mines du Benin, submitted to the Togo- Uganda.—Plans for exploiting the ex- 
lese Government a project for the pro- tensive apatite deposits in the Tororo 
duction of superphosphate. This was a area and producing triple superphosphate 
revival of a three-year-old plan and were announced by the Uganda Develop- 
would cost about $800,000. ment Corp. The superphosphate facility 

was to be a joint venture with Imperial 
Turkey.—In 1966, the discovery of Chemical Industries, Ltd. (ICI) of the 

large phosphate deposits in the southeast United Kingdom. ICI completed feasi- 
covering an area of about 58 square bility studies on the superphosphate 
miles was reported. The discovery was plant which was estimated to cost $11 
made by the Turkish Supply Research  million.%8 

i i ) he exploit- a | Institute which reported that t 1e exp USS.R—A triple superphosphate 
able ore may amount to 200 million tons . . xy: f 10- to 12 t P.O: erade plant was put into operation at the Vin- 
° ~ FO Rewpercen’ t2X'5 & niza chemical combine in the Ukraine. It 

Tunisia—The proposed $40 million aS, Teportedly | the first sun net in 
Industries Chimiques Maghrebines am- PrOCuction in the soviet Union. 
monium phosphate and ammonium ni- 17 Bureau of Mines. Mineral Trade Notes. 

V. 64, No. 7, July 1967, p. 34. 
trate plant planned for Gabes was 18 Bureau of Mines. Mineral Trade Notes. deferred. An engineering study was made _y. 64. No. 11, November 1967, pv. 34-35. 

i rts to obtain for- 19 Chemical Age (London). U.S.S.R. Opens 
of the p FO) ect but efforts to 17 n First Plant for Triple Superphosphate. V. 97, eign capital were unsuccessful. No. 2479, Jan. 14, 1967, p. 12. 

Table 15.—Selected African countries: Exports of phosphate rock in 1967, by countries 

| (Short tons) — . 

Rs 

Destination Algeria Morocco Senegal Togo Tunisia Total 
Eee 

North America: 
Canada_________-- 2-2 eee Lee 125,306 _._-_--2-2 LeeLee 125,306 
Cuba____ 2 LLL 32,4938 __-----8 LeeLee 32,493 

South America: . Brazil.......-.-.-----.... ______- 21,689 __.--.--§ __.- 21,689 
Chile-_--___-_2 eee ee Lee 11,000 __.__-.---2 LLL lee 11,000 
Uruguay_______- 2 eee LeeLee 11,000 _________ 47,400 58 , 400 Europe: 
Albania______ 22 e eee LL 55,1738 _-_ nee LeeLee Lele 55,173 
Austria__.---2 2 LLL 48,311) _--.-2e8e Leelee LL 48,311 
Belgium_-___..-_---2---- Lee 1,264,647 _________ 71,650 _________ 1,336 ,297 
Czechoslovakia___.________  ________ 180,838 _____-.___ _____L_L. 87,080 267 ,918 
Denmark______.___--____-.) _L LL 234,952 __.. 88 LLL 23,590 258 , 542 
Finland______-__-2-222--- LLL 118,195 __-888ee ee Lee LLL. 113 ,195 
France_____-______________ 15,430 1,993,209 228 , 438 460 ,000 628,760 3,325,837 
Germany: 

Past_._---.- eee Le 64,788 __....--.  _LlLeleee Lee 64,738 
West__________._____- 8,820 282,679 184,158 71,650 171,520 718 ,827 

Greece________-2 2 =e LLL. 131,534 55,108 ________- 228 , 840 415,482 
Hungary______---8 8 ee 2,188 .___--- ee LeeLee 2,188 
Ireland_______-__---2_--_- LLL 405,555 __-_-_---- eee Lee 405 ,555 
Italy... 16,535 435,405 19,880 47,400 206, 460 725,680 
Netherlands.__________-_-___ _______. 558 ,312 5, 460 276,680 _________ 840 , 452 
Norway______-_--2_--_---- Le 33,5383 ___.____- 20 ,000 1,870 55, 403 
Poland_______._---__--___._.) §_ Lee 350,063 ___...__-.  ___LL_L_e 272,270 622 , 333 
Portugal. 2-22-22 327,873 _.--- eee 327 , 873 
Spain_.____ ee 4,410 755,912 -_---e eee LL 146 ,390 906 , 712 
Sweden___________---_-_-_- LLL 346,566 _____....  _________ 5,730 352,296 
Switzerland_.____.______.._ ________ 19,650 _____---_ ___L Le 2,645 22 ,295 
United Kingdom_____.____  ________ 977,278 155, 723 13 ,230 28,770 1,175,001 
Yugoslavia._.___---_-_-. Le 14,770 _____.-_.  ________e 342,160 356 , 930 

Africa: 
Canary Islands.__.____._____  _______ 24,687 __-..---) LL eee 24,687 

Asi South Africa, Republic of... ..-..._. _______ 100,587 _________ _______e 100 , 537 
Sila: 

China_-.-_ 22 eee LLL. 718,153 __. eee Le 64,700 TTT, 853 
India_________-_- 57 ,320 11,000 _________ 36,375 29 ,980 134,675 
Japan_-___-__ eee LLL 476,719 212,178 116,845 12 ,455 818,197 
Taiwan_____-__ =e LLL 128,077 ___-._-_--. LeeLee 128 ,077 

Oceania: Australia_____________  _______ 50,158 49 ,875 123,460 _________ 223 , 493 
Other countries________..____. ______. 37,506 _.--_-- 2 8s 156,740 194,246 

Total____--__-__._.._... 102,515 10,217,169 1,033,357 1,237,290 2,457,360 15,047,691 
eee
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United Kingdom.—In 1966, a pact phate rock concentrate over the next 

was signed by Imperial Chemical Indus- four years. The first specific order under 

tries, Ltd. (ICI) with the U.S.S.R. call- the agreement was for 120,000 tons of 

ing for ICI to take between 500,000 and concentrate to be delivered between June : 

750,000 tons of Soviet produced phos- 1967 and May 1968. | 

TECHNOLOGY 

A paper was published in which a Interest in nitrophos fertilizers or ni- 

hydropneumatic froth flotation cell was tric phosphates grew in the United States 

evaluated for the recovery of coarse due to the short supply of sulfur and 
Florida phosphate. Comparisons were accompanying price increase. Several 

made to belt flotation which was cur- processes have been developed to pro- 

rently being used. Results of the tests duce phosphatic fertilizer using nitric 

showed that the hydropneumatic cell was acid instead of sulfuric acid which is 

superior to the mechanical cell and the necessary for the production of super- 

belt circuit.?4 , : phosphates. - The development history, 

The Standard I.M.I. Process, a phos- production methods, economics of proc- 

phoric acid process based on the acidu- essing, and agronomic considerations of 

lation of phosphate rock with hydro- nitric phosphates were discussed in a 

chloric acid with subsequent separation series of published articles. % Also, a 

of the phosphoric acid by solvent extrac- mew method for producing nitrophos fer- | 

tion, and the I.M.J. Purification Process,  tilizer was announced by Chemical Con- ! 

a solvent extraction technique for purify- struction Corp. (Chemico). The engi- _ | 

ing wet-process phosphoric acid from neering firm claimed that the new 

acidulated with sulfuric acid, were fully process, covered by a patent application, | 

described in a published paper.22 The would produce highly effective fertilizer | 

Standard I.M.I. Process was developed for less money than 1s now being spent : 

by Israel Mining Industries Institute for on comparable products. | 

Research and Development several years A new stabilized nickel-chromium- 

ago and was in use in a commercial plant molybdenum-copper alloy was developed 

in Japan in 1962. The I.M.I. Purification which may solve the serious scale forma- 

Process was more recently developed by tion and corrosion problems that have 

the same organization. always beset phosphoric acid producers 

A new solvent process for concentrat- and users. The addition of 2 percent 

ing and purifying wet-process phosphoric niobium stabilized the new alloy which 

acid was developed by Toyo Soda Manu- was named Hastelloy alloy G. The alloy 

facturing Co., Ltd. (Japan). The process was still being tested but a report on 

was reported to produce an 85 percent — research studies to date was published.” 

acid, pure enough to use as a food addi- 
tive and in manufacturing detergents, 20 Oil, Paint and Drug Reporter. Phosphate 

etc.” Rock Deal: Soviets to Supply UK. V. 191, No. 
. . 6, February 1967, pp. 4, 44. 

Two processing techniques to produce 21 Bucci, Philip A. Evaluation of a _ Hydro- ! 

and granulate ammonium phosphate Epeametle froth, Wietaton CQ ym Ene 
more economically were developed by  AIME, Preprint. No. 66B324, 1966, 20 pp. 
Fisons Fertilizers Ltd. In the first process RR Wasselle, ea Peep horie Mea Fran 

inexpensive powdered monoammonium Hydrochloric or Sulfuric Acidulated Rock— 

phosphate (MAP) is produced from wet- 5 Ye af Me GeBae, “feet, 38 pp ame. 
phosphoric acid by the addition of am- 23 Chemical Week. Wet-Acid Purifier. V. 99. 

monia under pressure. A slurry is No, one a , 1966, pe 2 6 ccesses 

produced which is easily handled al- Boost Ammonium Phosvhate Stature. V. 73, 

though it has a low water content. In No. 26, Dec, 19, 1988. Paes, To Consider Nitric 

the second process, an improvement 1n phosphates. Part 1.—Background and History. 

the granulation of mixtures of MAP and Farm Chem., v. 130, No. 4, April 1967, pp. 
: . : 28-30, 32, 34; Part 2.—Process Technology. No. 

ammonium nitrate, water is removed 5, May 1967, pp. 24, 26, 28, 29, 62-64; Part 

before granulation and anhydrous molten 3—_Economic | Considerations. ane one June 

mixtures are produced at temperatures siderations. No. 7, July 1967, OOD. 30-44. 

below the melting points of their | Leonard, R. B. Bidding to Balk Corrosion 
24 in Phos-Acid Concentration. Chem. Eng., v. 

component salts. 74, No. 12, June 5, 1967, pp. 158-162.
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Dental scientists discovered that the tests conducted on different ore types 
use of sodium phosphate as a tooth decay showed that about 80 percent of the 
preventative showed great promise. A available phosphate was recoverable at a 
study was made on 500 children; half grade suitable for phosphoric acid pro- 
of them ate regular sugar-coated cereal; duction. A paper describing the research 
the other half ate phosphate-coated and results obtained was presented at the 
cereal. The results showed a 20- to 40- Society of Mining Engineers fall meeting 
percent reduction in tooth decay in the — at Tampa, Fla.?® ~ 
group given the phosphate. Good results New or improved beneficiation tech- 
were also claimed for phosphate chew- niques for producing electric furnace 
ing gum. Neither of these products was phosphorus concentrates from low-grade 
produced for marketing in 1967. Tennessee brown phosphate rock was the 

The Bureau of Mines study of the objective of phosphate research at the 
Western phosphate industry was com- Bureau of Mines, Tuscaloosa Metallurgy 
pleted, and the last three reports of a Research Center, Tuscaloosa, Ala. The 
series of five were published.2”7. The major phase of the flotation study was 
Bureau of Mines published progress re- directed at the rejection of iron and 

port on the results of mining tests made aluminum oxides in the ore in order to 
using a pneumatic vibrating-blade planer produce a phosphate rock concentrate 
on the phosphate bed of the Douglas suitable either for converting to wet- 
mine near Drummond, Mont.” These process acid or for blending with low- 
tests showed that it was not economical grade ore to produce a furnace-grade 
to use the planer for mining ore at the feed. Flotation studies were made also in 
Douglas mine. They further indicated an effort to improve recovery of the 
that a competent bed with a hardness phosphate values lost in the washer slime 
of 3 to 4 on the Mohs’ scale could not fraction. Preliminary results indicated 
be mined economically with a planer. that improved recovery was obtainable. 
Planer mining : however was feasible “Si Service. A. L. An Evaluation of the West- 

where the bed was fractured enough that ern Phosphate Industry and Its Resources (in 
a 4-inch-deep cut could be consistently Five Parts). Pt. 3. Idaho. BuMines Rept. of 

. . Inv. 6801, 1966, 201 pp. 

maintained. | CO Coffman, J. S., and A. L. Service. An Eval- 

Studies were conducted by the Bureau tnd its” Resourews Gn’ Five Parts) Pte 
of Mines to develop a commercial process Wyoming and Utah. BuMines Rept. of Inv. 
for beneficiating Western phosphorite, 603, opel 158 Pp. and N. §. Petersen, An 

chiefly intermediate- ; and marginal-grade Evaluation of the Western Phosphate In- 

ores from deposits in Southeast Idaho, gusty and te, Pegourees {in Five, Parte) 
The process developed included the pro- — Iny, 6935, 1967, 131 pp. 
duction of a coarse concentrate by attri- 28 Anderson, Webster 5. Test Operation of a 

. . . . oe Pneumatic Vibrating-Blade Planer. A Prog- 
tion scrubbing and _ sizing, desliming, ress Report on Phosphate Mining Research. 
flotation to recover phosphate values from BuMines Rept, of Inv. 6863, 1966, 16 PP. ack 

intermediate sizes, roasting the combined Improved Processing "Techniques for Phosphate 
concentrates to remove organic carbon Recovery, Presented at Soc. Min. Eng. Fall 
and combined water, and sulfur dioxide 1060 op ice a, Flaw oct 2. 
leaching to remove magnesium and non- inspection. at Division ot Mineral Studies, 
apatitic calcite. Results of pilot-plant Washington, DG. eo nterHOF
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Platinum-Group Metals 

| By R. A. Heindl* 

Supplies of platinum and most of the © 90 percent. Such sales, however, were 13 

other metals of the platinum group were percent higher than in 1965. Most of the 

‘nsufficient to meet demand. Compared decline below 1966 shipments was ac- 

with 1966, supplies were down approxi- counted for by decreased shipments of , 

mately 500,000 troy ounces—net imports palladium; shipments of platinum were 

were 205,000 ounces less and there were also somewhat lower. This decrease prob- 

no Government sales compared with sales ably was due in large part to the decline 

of 316,000 ounces in 1966. Commercial in palladium imports from U.S.S.R. and 

sales of platinum-group metals to do- the continued low level of platinum im- 

mestic consumers during 1967 were down _ ports from this source. : 

| Table 1.—Salient platinum-group metals statistics 

(Troy ounces) . . 

I
 

- 19638 1964. ‘1965 1966 1967 

United States: . 7 

Mine production !____..---------- 49,750 40 , 487 35 ,026 51,423 _ 16,365 

Value________-__---------
----- $2,442,840 $2,395,877 $2,041,102 $3,106,993 $1,428,863. 

Refinery production: 
New metal__...-.----------- 80 ,208 71,090 61,723 73,615 29 , 663 

Secondary metal-_-.---------- 117,099 120,147 108 ,525_ 103 , 321 365,799 

Exports (except manufactures)_---- _ 63 , 012 146 , 306 103,097 | 205,456 279 , 602 

Imports for consumption -_--------- 1,003 , 608 882 , 705 1,172,643 **1,352,256 1,219,298 

Stocks Dec. 31: Refiner, importer, : 

dealer__._______----------
----- 699 , 575 767 , 264. 926,373 - 1,129,604 869,211 

Consumption- —_----------------- 1,003 , 194 1,117,680 1,186, 701 1,675,795 1,334,296 

World: Production. -..__.-------------- 2,088,805 2,545,764 2,968,890 3,039,449 8,154,434 

I I 

r Revised. 
1 From crude platinum placers and byproduct platinum-group metals recovered largely from domestic gold 

and copper ores. 
a 

Demand continued at a high level and __ ices Administration (GSA) on September 

as a result yearend stocks at refineries, 7. Awards totaling 1,600 ounces were an- 

importers, and dealers were lower than at nounced September 28 at prices ranging 

yearend 1966. from $38.00 to $41.25 per ounce. 

The supply-demand imbalance was A November 16 offering of 2,500 

further aggravated by the prolonged ounces of ruthenium resulted in no ac- 

strike in the copper industry. This strike ceptable bids, according to GSA. It was 

sharply curtailed domestic output of by- then stated that offers would be consid- 

product platinum metals, with the result ered for up to 2,500 ounces of the metal 

that production was down 68 percent to ona negotiated basis. | 

16,000 troy ounces. A bill to allow disposal of the 115,000 

Legislation and Government Programs. ounces of platinum was passed by the 

—Ruthenium was the only metal of the House on December 14, but no Senate 

platinum group sold from the Government action had been taken by yearend. 

stockpiles during the year. Invitations to 

bid on 4,200 troy ounces of ruthenium 1 Commodity specialist, Division of Mineral 

sponge were issued by the General Serv- Studies. 

| 965
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The Office of Emergency Planning On August 31 a contract was entered 
Stockpile Procurement. Directive for fiscal into providing for the acquisition of 
year 1968, issued November 9, 1967, pro- 200,000 ounces of palladium for delivery 
vided for the exchange of excess materials by June 30, 1968. Payment for this ma- 
for 249,948 troy ounces of palladium and terial was being made in other excess 
the upgrading of up to 300 ounces of stockpile materials. Deliveries under the 
iridium and up to 10,000 ounces of pal- contract as of December 31 totaled 
ladium. 104,856 ounces. 

Table 2.—Government inventory of platinum-group metals, December 31, 1967 

, (Troy ounces) 
eee 

. Objective 
Metal National Supplemental —————-—--__—______________-.—___ 

stockpile stockpile Conventional Nuclear 
war war 

a 

Iridium___-..--2---------2------- 118,987) ee 17,000 3,100 
Palladium. _.._.___-22 22222 eee 2 200 , 822 747,680 1,300,000 630 ,000 
Platinum..._..__..-.. 2-22-22 ee 3 400, 088 49 ,999 335,000 235,500 
Ruthenium ____.___.__-- 2-22-28 11,999 eee eee eee eee wee eee eee 

eee 

1 Excludes 184 ounces nonstockpile grade. . 
2 Excludes 6,394 ounces nonstockpile grade. 
3 Excludes 36 ounces nonstockpile grade. 

DOMESTIC PRODUCTION 

As a result of the closure of copper re- maining 165,052 ounces from virgin ma- 
fineries for nearly half the year because terial. With the exception of osmium, all 
of labor strikes, domestic production of metals showed an increase in the amount 
platinum-group metals was 16,365 troy refined on toll. Toll refined platinum in- 
ounces, only 32 percent of the previous creased 21 percent to 1,221,098 ounces. 
year’s production. However, despite the Palladium refined on toll increased 8 per- 
strike, byproduct platinum metals from cent to 708,966 ounces and rhodium was 
copper and gold refiners provided the up 15 percent to 69,120 ounces. The 
major part of U.S. mine production. quantities of iridium, osmium, and ru- 
Placer mines in Alaska contributed sub-  thenium toll refined in 1967 amounted to 
stantially to domestic production and a _ 7,703, 608, and 6,616 ounces, respectively. 
small quantity was produced from Cali- A sharp increase in the recovery of sec- 
fornia placers. ondary metals reported by domestic re- 

Toll refining of platinum metals in- finers was attributed partly to expanded 
creased 15 percent in 1967 to a total of | coverage of the industry, and partly to 
2,014,111 ounces, 1,849,059 ounces or 91 decreased supplies of primary metal and 
percent from used material and the re- higher market prices.
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Table 3.—New platinum-group metals recovered by refiners in the United States by sources 

(Troy ounces) 

a
 

Year and source Plati- Falla- Irid- Os- Rho- Ruthe- Total 

num dium ium mium dium nium 

| | 

1963___________-_--------------------------- 40,290 382,799 2,270 189 3,421 1,239 30,208 

1964________.__---.------------------------ 30,589 27,301 3,981 515 6,274 2,480 TL,090 

1965_______-_-_--------- ee ee ee eee 25,247 26,389 2,628 1,199 4,858 1,452 61,723 

1966: 
From domestic sources: 

Crude platinum; gold and copper 

refining. ._....------------------- 18,103 29,907 1,513 219 2,361 558 52,661 

From foreign crude platinum--.------------ 11,945 1,460 2,466 1,314 3,289 480 20,954 

Total. 2. .cccccceceecceccecccece-e---- 30,048 81,867 8,979 1,583 5,650 1,088 78,615 
: SaaS SL 

1967: 
From domestic sources: 

Crude platinum; gold and copper 

refining. ...---------------------- 6,736 8,142 754 151 57 11 15,8651 

From foreign crude platinum.-.-.--~--------- 18,560 120 -.--- ----- 182 _.... 18,8132 

Total. _.....------------------------- 20,296 8 , 262. 754 151 189 11 29,663 

| Table 4.—Secondary platinum-group metals recovered in the United States 

(Troy ounces) 

I 

Year Platinum Palladium Iridium Osmium Rhodium Ruthe- Total . 
nium 

1963_._____..-.-----.-.---- 54,084 59 ,993 440 273 1,990 319 117 , 099 

1964_____.---------------- 66,043 49 ,879 764 928 2,338 195 120 ,147 

1965.__..----------------- 58,562 50 ,025 960 763 2,590 625 108,525 

1966__.___._-------------- 49,563 50 ,009 402 128 2,434 185 103 ,321 

1967 !__..._--------------- 126,377 215,162 7,748 2,377 11,505 2,630 365,799 

I 

1 Increase over prior years due in part to expanded coverage of the industry. 

CONSUMPTION AND USES 

Consumption of platinum-group metals, petroleum, chemical, electrical, and glass 

as indicated by sales to consuming indus- industries, in the order listed. Also in 

tries, was down 20 percent from the 1966 both years 92 percent of the palladium 

total. Consumption of platinum was down went, in descending order, to the electri- 

8 percent, of palladium down 30 percent, cal, chemical, and dental and medical in- 

and of rhodium down 21 percent. Iridium _dustries. | 

and ruthenium consumption increased 10 _—_ In 1967, 3 3 percent of the total plati- 

and 26 percent, respectively Osmium con- num-group metals consumed went to the 

sumption was essentially unchanged. electrical industry, 28 percent to the 

The major consuming industries for chemical industry, and 19 percent to the 

platinum and palladium were the same in petroleum industry. This pattern was not 

1966 and 1967. In both years 87 percent significantly different from the 1966 pat- 

of the platinum shipments went to the tern.
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Table 5.—Platinum-group metals sold to consuming industries in the United States 

(Troy ounces) | 
a 

Year and industry Platinum Palla- Iridium Osmium Rho- Ruthe- Total 
. dium dium nium 

(1963__-2 22 ee eee 424,344 526,527 9,882 1,056 37,068 4,367 1,003,194 1964____ 2 451,350 591,482 9,652 1,379 55,426 8,441 1,117,680 1965__-_-- ee 411,435 717,085 9,554 1,634 88,910 8,083 1,186,701 

1966: ON 
Chemical__.___._____._._ Lo. 191,429 221,559 8,746 1,488 14,210 3,048 485,475 Petroleum_._______.____________ 201,955 28,760 1,251 ------ 517 202 232 ,685 Glass______._2--2 90 , 556 1,011 1 _.___. 84,491 ______ 126,059 Electrical___-___._-__ 117,156 531,545 1,722 22 9,216 1,147 660,808 — Dental and medical___________ -- 24,296 67,102 832 252 335 . 1,336 94,153 Jewelry and decorative_..._______ 40,549 32,215 2,628 ______ 9,100 433 $84,925 Miscellaneous...______._________ 24,846 12,020 813 79 1,819 2,113 41,690 

Total. __. 222. 690,787 894,212 10,998 1,836 69,688 8,279 1,675,795 

1967: | ES 
Chemical__.____._..___._______- 159,384 192,011 4,610 823 17,770 4,984 379 , 582 Petroleum_______._____1._.____. 245 , 560 3,506 514 ___u_. 397 21 249 ,998 Glass___...2 2. 45,150 301 128 _._._. 11,281 8 56,868 Electrical__._-__.________..______- 99,686 324,684 2,528 1 11,786 1,479 440,114 Dental and medical____.___._____ 24,630. 56,085 195 871 77 315 82,173 Jewelry and decorative....______. 33,342 18,676 2,685 ______ 8,775 1,419 64,897 Miscellaneous.________________.. 26,112 25,878 1,426 128 4,916 2,204 60 , 664 

Total... 22-2 633,864 621,141 12,086 1,823 54,952 10,480 1,334,296 

Table 6.—Refiner, importer, and dealer stocks of platinum-group metals in the 
United States, December 31 | 

. (Troy ounces) 

Year Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
TR 
1963______._.._._._._. 320.601 315,756 18 ,907 1,531 82 , 900 9,880 699 ,575 1964_______.__.._._._._ 378,896 517,691 20,022 1,936 38 , 388 10,331. 767 ,264 1965___-..-......._... 422,804 427,450 18 ,374 1,502 44,531 11,712 926 ,3738 1966... .....-.......-. 459,669 574,651 20,677 2,559 »=«57,737. «:14'311. «1, 129604 1967___-.--_-__....... 327,919 460 , 624 17,410 2,802 47,275 13,181 869 ,211 

, . 

PRICES | 

Prices of the platinum-group metals to $37 to $39 on January 9 and was un- 
during 1967 reflected the short supplies changed the remainder of the year. The 
that persisted throughout the year. While dealers’ price for palladium started the 
the producers’ price for platinum showed year at $38 to $39 per ounce and by the 
a small increase during the year, dealers’ end of the year was $41 to $42. The price 
prices were up sharply. of rhodium, $197 to $200, as quoted by 

At the start of the year the producers’ the producers, increased in January, 
price for platinum was $100 per troy March, and again in December when it 
ounce. Effective January 24 the price was _ reached the yearend price of $245 to $250 
increased to $109 to $112 and was un- per ounce. The producers’ price for ir- 
changed until December when sales were  idium, which was $180 at the beginning 
made at prices to $125 per ounce. Dealers’ of the year, was increased to $185 to 
prices, which started the year at $157 to $190 on March 20 and was unchanged 
$160 per ounce, began to increase in at the year’s end. The producers’ prices 
May, and by the year’s end were $225 for ruthenium, $55 to $60 per ounce, and 
to $230 per ounce. The producers’ price for osmium, nominally $300 to $450 per 
for palladium, which was $35 to $37 per ounce, were unchanged throughout the 
ounce effective October 3, 1966, increased year,
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| FOREIGN TRADE 

The quantity of platinum exported in ports of platinum were up 18 percent and 

1967 was 58 percent greater than that of ruthenium imports were up from 10,000 

1966 and 120 percent greater than such ounces to more than 56,000 ounces. Im- 

exports in 1965. Recipients of major ports of unrefined primary material from 

quantities were West Germany, 31 per- the United Kingdom were down sharply, | 

cent, and United Kingdom, 27 percent. but the increase in platinum imports from 

Slightly more than 10 percent each went the same source more than offset the de- 

to Japan and Italy. Comparing 1967 fig- cline. Platinum imports from the U.S.S.R. 

ures with those of 1966 showed sharp continued to decline and were down to 

; increases in exports of platinum to Can- 2,053 ounces from 7,676 ounces in 1966. 

ada, France, West Germany, Italy, and Palladium imports from the U.S.S.R., de- 

Japan. Declines occurred in exports. to clined to 189,000 ounces from 438,000 

Belgium-Luxembourg and Brazil. ounces in 1966. Canada and the United 

Exports of palladium and other metals Kingdom were the only suppliers of ru- 

of the platinum group (excluding plati- thenium in 1967, the first supplying 

num) showed a small increase from the slightly more than 50 percent of the total. 

high level of the previous year, thus ap- The balance of trade improved for | 

parently confirming the trend toward both platinum and palladium and other 

| higher exports of these metals. During the platinum-group metals in 1967, although — 

4 years prior to 1966 these exports ranged again far more of each was imported than 

from 10,000 to 30,000 troy ounces. In was exported. Exports of platinum as ore 

1966 exports jumped to 103,000 ounces and crude metal increased over 50 per- 

and then to 118,000 ounces in 1967. cent to 161,585 troy ounces, whereas a 

Exports of palladium and other plati- large rise in imports of refined platinum 

num-group metals (excluding platinum) from the United Kingdom left total im- 

to Canada, West Germany, Italy, Japan, ports double the amount exported. Ex- | 

ae and Switzerland increased ete ports of palladium and other platinum- _ 

those o e previous year while expor : 

to the Netherlands and Sweden declined. ole 4 metals (as metal and ho 

U.S. imports of platinum-group metals inclueins scrap) increase@ only sughtly, 
during 1967 decreased 10 percent or but the sharp decline in imports of refined 

131,000 troy ounces from the previous palladium from the U.S.S.R. reduced the 

year, with declines in imports of unrefined import-export ratio from over 9:1 to 

material, palladium, and rhodium. Im- about 7:1.
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Table 7.—U.S. exports of platinum-group metals, by countries 
_ 

Platinum (ore, con- Palladium, rhodium, Platinum 
. centrates, ingots, bars, iridium, osmiridium, group 

. sheets, wire, sponge, ruthenium, and os- manufac- 
and other forms, mium (metal and tures, 

Year and destination including scrap) alloys including scrap) exeept 
OO OO ——— _ jewe 

: Troy Value Troy —«—~ Value (value 
ounces (thou- ounces (thou- thou- 

. sands) , sands) sands) 
eee 

1965___.-.-- 2-2-2 eee.) 72, 925 $9 , 838 30,172 $8,758 $2,515 

1966: 
Australia____.--2 2-08. 376 6 42 Belgium-Luxembourg______..______________ 6,575 729 3,463 146 646 - Brazil_--22 eee 2,218 434 460 M1 -L ee Canada__._-22 2 3,928 435 3,078 262 2,034 
Chile__-2 2-2 48 2 30 2 2 
Colombia__-_._._-__-.--2--- ee 181 29 wel uee ee Lee 42 
France__.___-....2_----_-__- ee. 6,810 . 809 3,498 - 384 337 
Germany, West________._________.________ 21,222 2,670 25,983 2,184 46 
Hong Kong_____._.-___-_ 345 127). -eeee ee Lee () . India___._-- 2 15 4 14 3 80 
Israel__._..2 222 10 2 — §2 5 ..--.L. 
Italy... 22 eee 2,646 356 8 , 530 463 Z 

— Japan... 222 ee 8,144 2,401 16,199 1,430 136 
Mexico._..2. 222 855 - 838 2,153 200 98 
Netherlands. _.____.__________._._________. 8,321 996 14,229 1,065 113 
Philippines. ____-_____-.--_. 22222 e 12 © | Leese ee eee ee ee 2 
South Africa, Republic of_......-._-_.-._-...  _-. ee, 45 1 19 
Sweden..___ 2. 261 . 5 19,036 2 27 
Switzerland..___...-_.-____ 118 70 2,695 219 3 
United Kingdom-_-_________.......-.-..---. 39,552 4,225 1,669 197 97 
Venezuela____ 2 66 11 729 10 9 
Other___-_.._.2- ee 704 26 1,186 61 59 

Total.______--- 2 ese _--. «6102, 081 13,414 103 , 425 6,711 3,794 

1967: 
Argentina__________ 2 555 65 50 . 
Australia_____.-_- = 5 1. 1,906 %6 58 
Belgium-Luxembourg_______.________._____ 3,027 211 4,093 159 - 26 Brazil_--._..---222-2 22 362 26 1,653 103 5 
Canada. ________2 6,087 623 4,799 243 1,568 
Chile. ___.___-_-- ee 252 23 50 2 3 

_ Colombia... 222 20 3 795 17 87 
France... ____.------ 2-2 eee e------ = 11, 907 1,420 3,626 375 51 
Germany, West__-_.-_-_..._-__..--_.._... 49,824 6,582 33 , 030 3,593 94 
Hong Kong..___-_-_______ te W711 117 > 34 1 8 
India__.-.-._- 2 eee 24 4 232 33 3 
Italy... ee e--. ~=— 16, 408 1,819 16,019 874 () 
Japan..-- eee eee. = 17,646 2,832 19,600 1,451 191 
Mexico_.._..__..--2--- ee 1,059 88 5,962 226 TZ 
Netherlands_____._._.--_-_-- =e 9,023 1,054 13,139 1,682 56 
Philippines. _______.__-_--__2 ee 8 1 186 6 8 
South Africa, Republic of._________-_-_-_--. eee. 50 1 15 
Sweden__..-_-.--__ eee 30 () 24 (@) 18 
Switzerland..._..-.------ ie ee. 197 22 7,064 346 15 
United Kingdom____-_-__...-.._._..._.... 44,189 4,338 4,067 456 73 
Venezuela_______-_- 2 eee eee Lee 24 (@) 3 
Other_______.--- 2 251 19 1,614 71 29 

Total. __..-------- 22-2 eee.) «161,585 19 ,248 118 ,017 9,723 2,378 
ss eee 

1 Less than 44 unit. 

Table 8.—U.S. imports for consumption of 
platmum-group metals 
eee 

Year Troy ounces Value 
(thousands) 

eee 

1965__..______ 1,172,643 $68 ,953 
1966_____.....  '*1,352,256 83,481 
1967___._.____ 1,219,298 85,240 

eee 

t Revised.
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Table 9.—U.S. imports for consumption of platinum-group metals (unmanufactared), 
by countries ! 

(Troy ounces) 

Unre- 
. fined Refined metals 

material 
Year and country — Total : 

Primary  Plati- Palla- Irid- Rho- Ruthe- 
num dium ium dium nium 

1966: | | 
Argentina__.__--_._. 2-22 --- 5: 729 
Australia____.----- eee eee eee eee eee eee eee 64 _____. 272 
Belgium-Luxembourg.____.----- 37 1,003 1,482 ___-.2 Lule Lee 2,522 
Canada__....-.-.------------- 697 1,779 180,684 3,410 22,200 4,800 27163,884 
Colombia__-._-._.._..--..----.- 16,147 1,688 .L.----. Leelee Wee eee + ---e 17, 780 
Ethiopia_._._.....-_--_------- 860 __----- Leelee Le eee eee eee eee 860 
France__.______--------------- ------) ------- 2,589 _.__.- 688 ._--.- 3,227 
Germany, West_-._-..--.------ 498 1,304 *97,766. 525 3,020 547 *2103,816 
Gibraltar___._...-.-_-2 eee eee eee wee 1,860 -...- Leelee Lee ee 1,860 
Treland___.__-_---o------------ e+e 826 pee felt eee eee eee ee 326 
Italy... eee eee eee $8250 _-- oe eee ee eee ene eee 5 825 
Japan......--.----------------  ------  ------- 1,188 22 lle ee fee eee 1,183 
Mexico_.._._-.__-_-.----------- 0 ------ + eee 5S 5 133 
Netherlands._.....-.-.-..----- ------ 999 12,6385 —___-_- 198  _....- 13,832 
Norway_._.------------------- 3,850 3,175 5,150 .LLL-ee Leelee tee e ee 11,675 
Panama._______-------------.- $354. Leet eee eee eee eee ee 354 
South Africa, Republic of....-... ------ ------- ------- ------ 160 ____-L 160 ; 
Sweden-_.__..----------------- 321 ___-.-- 970 ~..--- 414 .__.-- 1,705 
Switzerland__......._....-..-.. 6,458 4,633 115,924 -_..-. ------- ------ 127,015 
U.S.S.R_-.-- eee «4, ATI 7,676 438,292 ._..-. 18,012 — _--_-- 468 , 459 
United Kingdom_______.-._--.. 52,770 250,280 938,808 4,226 21,105 4,817 7 432,139 

Total: . | 
Troy ounces.__.-...-.--. 86,700 273,833 902,376 8,161 65,861 10,164 °1,352,256 
Value (thousands)__...--. $9,498 $31,741 $28,010 $1,180 $11,984 $385 $83,481 

1967: . 
Australia.._...-------- ee eee e e+e 128 __-_.- 128 
Belgium-Luxembourg_.-....---- ------ 1,172 1,780 ....-- --2----) oe e-- 2,902 
Canada__.....----..-------.-.- 795 5,526 155,312 5,600 14,812 28,800 7210,963 
Colombia._..........--..-..-.. 24,987 2,780 __--.-- ------ -------) oe eee 27,767 
France_.____-_-.------- eee eee eee eee eee 3,862 __.--.  w-.---- ------ 3,862 
Germany, West__....-----.---- ------ 3,019 18,359 200 825 __.__- 2 22,003 
Italy_...__.-..-..-..----------  ------ 2750 --e eee eee eee eee eee eee 275 
Japan..._._.-....------------- 6414 _----- fee eee eee eee eee eee 641 
Netherlands.___..._._._-.-_----. ------ ------. 184,845 -..--- 2,622 __-_-- 187 , 467 
Norway_____..-.-.------------ 5,170 1,275 4,676 ...--. -------) ------ 11,123 
Panama._____._.-.-.---_---.---- 1,520 489 ae 2,106 
Switzerland._._..-_..._.-.-----. ------ 6,929 35,100 —...-. 50 .L-.-- 42,079 
U.S.S.R_.--------------------- 1,585 2,053 189,829 _..._-. 15,029. ____-- 207 , 996 
United Kingdom___...-..-..--.- 7,100 299,246 148,772 2,984 14,728 27,763 2499,988 

Total: 
Troy ounces.__....------ 41,798 822,764 787,082 8,784 47,689 56,563 1,219,298 
Value (thousands)........- $5,195 $88,282 $27,504 $1,505 $10,079 $2,049 $85,240 

ea 

r Revised. 
1 Certain items reported by the Bureau of the Census as “scrap” have been reclassified by the Bureau of 

Mines and included with “platinum refined metal” in this table. 
2 Includes in 1966: 4,902 ounces ($439,458) of osmiridium from United Kingdom and 8 ounces ($1,175) from 

Australia; and in 1967: United Kingdom 4,179 ounces ($457,942), Canada 118 ounces ($58,880), and in 1966, 

364 ounces ($151,553) of osmium from Canada, 231 ounces ($80,818) from United Kingdom; and 156 ounces 

(Fe 000) from West Germany; in 1967: United Kingdom 221 ounces ($72,125), West Germany 100 ounces 

3 Includes 26 ounces of scrap, ($4,002) from Ireland and 825 ounces of scrap, ($82,124) from Italy. 

WORLD REVIEW 

World production of platinum-group On an individual country basis, the 

metals in 1967 was approximately 4 per- 1967 data generally indicate little change 

cent larger than that of 1966. Evidently, from the previous year. The three major 

however, apparent world demand con- producers, U.S.S.R., Republic of South 

tinued to exceed production as the sup- Africa, and Canada, recorded small in- 

ply-demand imbalance continued to push creases. Production in the United States, 

world markets toward higher price levels reflecting the strike in the copper indus- 

for most platinum metals. try, was down 35,000 troy ounces.
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South Africa, Republic of—Union to 850,000 ounces of platinum. The ex- 
Corp., Ltd., announced plans to open a __ pansion, which is to cost $50 million, will 

- new platinum mine on the Merensky Reef also increase the company’s annual capac- 
in the Bafonkeng tribal area 15 miles ity for other platinum-group metals to 
west of Rustenburg and 70 miles from 375,000 ounces. | | 
Johannesburg. It was stated that produc- Prior expansion programs raised the 
tion would begin in about 2 years. While mine and mill capacity to 600,000 ounces 
initially some refining would be done of platinum in 1967 and will further raise 
overseas, the company plans to establish capacity to 750,000 ounces in late 1968. 
refining facilities in South Africa. The latest announced expansion, to 

, Production is to start in late 1969 at a 850,000 ounces annually, was to be com- 
minimum rate of 100,000 ounces of plati- pleted by the end of 1969. | 
num per year, plus an estimated 50,000 — As a result of the series of expansions 
ounces of other platinum-group metals. in production planned by Rustenburg 
Output at this rate will make Union Platinum Mines, Ltd., Johnson, Matthey 
Corp. the third largest platinum producer & Co., Ltd., announced they would con- 

| —after Rustenburg Platinum Mines, Ltd., struct a $700,000 platinum refinery at 
and The International Nickel Co., Inc. Wadeville, near Johannesburg. The re- 
Development of the property was expected finery, scheduled to begin operation in 
to cost $40 million. | 1969, will treat residual slimes from 

Additional platinum supplies came in Matte Smelters (Pty.) Ltd., which ex- 
view when Rustenburg announced plans tracts copper and nickel electrolytically 
to increase further its annual production from matte produced at Rustenburg’s 

Table 10.—World production of platinum-group metals ! | 

_ (Troy ounces) | . . 

omens Sg ge ev A ™ a 5 . 

, - Country 1963 1964, 1965 1966 1967 P 
. : . . 5 . 

North America: ? , 
Canada: 

Platinum and platinum-group 
metals_____2.--.--.-------- 357 , 651 376 ,238 463 ,127 396,059 403,270 

United States: 
Placer platinum and from do- 

mestic gold and copper 
refining........------------ |. 49,750 40 ,487 35 , 026 51,482 16,365 

South America: 2 
Colombia: . 

Placer platinum_._..-.....---- 22 , 983 20 ,647 11,141 rNA NA 
Europe: _—>—- 

we 

U.SS.R.: 
Placer platinum and from 

Afric platinum-nickel-copper ores *.. 1,300,000 1,500,000 1,700,000 *1,800,000 1,900,000 
rica: 

Congo (Kinshasa): 
Palladium from refineries-- - - - -- 3 Lue eee wee eee eee +e =e NA 
Platinum from refineries__--- -~ -- 4 Lowi iee eee +--+ ee NA 

Ethiopia: 
Placer platinum_.._-..-._--_-- e 180 ¢ 180 | 353 r318 NA 

South Africa, Republic of: 
. Platinum-group metals from . 

platinum ores @._____-------- 300 ,000 600 , 000 750,000 780 ,000 825 , 000 
Asi Osmiridium from gold ores 3__ ~~ ®5,185 ¥4,135 r™3,820 #£=+*e38,400 e 3,400 

sia: 
. 

Japan: 
Palladium from refineries. --._-- 1,326 1,875 2,952 r5,494 3,327 
Platinum from refineries---- ~~. -- 1,714 2,199 2,466 — 2,733 3,072 

Oceania: . 
Australia 4......_...-------------- 4 __iuu-----) +--------- r13 NA 
New Guinea 5__.__.._-.----------- 5 2 5 __.--------- NA 

Total 6_..__....___-___..__------ '2,088,805 2,545,764 12,968,890 *3,039,449 3,154,434 

a 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 U.S. imports include platinum from other Western Hemisphere countries which are not listed as producers. 
3 Sales. 
4 Incomplete data. 
5 Year ended June 30. 
6 Total is of listed figures only; no undisclosed data included.
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smelter. Prior to construction of the new Rustenburg Platinum Mines, Ltd. The 

plant, South Africa’s first. platinum refin- metal refinery is in the United Kingdom. 
re all nee ee being svupped to In addition, production from Goodnews 

Johnson, Matthey’s plant in the United Bay, Alaska, is purchased by Johnson, 
Kingdom where they are treated along . 

. : Matthey and refined for them by its affil- 
with the Rustenburg gravity concentrates.  . te Matthey Bish I f 

Since its founding 150 years ago John- (‘*'© “hAttney bishop, inc. (formerly J. 
son, Matthey & Co., Ltd., has been a Bishop & Co. Platinum Works) , Malvern, 
major factor in the platinum industry. Pa. To commemorate this anniversary a 

The firm serves as importer, refiner, and full account of the growth of the company 
exporter of the crude metal produced by was prepared.” | 

‘TECHNOLOGY | 

Research continued at a high level on Because platinum is available in high ) 
the properties and development of fuel purity in substantial quantity, has a high 
cells for the direct conversion of chemical melting point, and is relatively stable in 
energy into electrical energy. Success was air and other atmospheres (except hydro- 
reported in developing high-activity plati- gen), it is useful as a standard reference 
num electrocatalysts. The use of high-area material. In addition, since the thermal 
platinum blacks and the use of carbon- conductivity of platinum is near the geo- 
supported platinum were both effective in metric mean for metals and alloys, the 
reducing the amount of platinum required National Bureau of Standards (NBS) de- 
for a given amount of power from a direct termined the thermal conductivity and 
hydrocarbon fuel cell.® : | electrical resistivity of the metal. It was 

Direct utilization in fuel cells of low- | concluded that before platinum can be 
cost gases containing both hydrogen and _ established as a thermal conductivity ref- 
carbon monoxide, requires an electrocata- erence standard, additional measurements 
lyst resistant to poisoning by the carbon are indicated on samples of differing pur- 
monoxide. The three catalysts investi-  ity.° : 
gated, platinum-ruthenium, platinum-rho- Similar but broader studies were re- 
dium, and platinum-iridium, showed ex- ported by the National Physical Labora- 
ceptional tolerance for carbon monoxide = —————— - 
in hydrogen.* 2South African Mining and Engineering 

. ° . cae Journal (Johannesburg). An Anniversary Review 
Platinum black is the most widely used of Johnson Matthey’s Role in the Economic 

catalyst for acid media oxidation of Roy DOT ee de ABE. 78, pt. 1, No. 3864, 
methanol in fuel cells. However, the use Acne B. J ~» and E. 3; McInerney. pig 

® ® : ctivity atinum ectroca ysts ror e rec 

of electrodeposited platinum-rhenium cat- Anodic Oxidation of Saturated Hydrocarbons. 
alysts shows an appreciable decrease in J. Electrochem. Soc., v. 114, No. 10, October 

larizati cas 1967. pp. 980-985. polarization under these conditions and 4 Niedrach, L. W., D. W. McKee, J. Paynter, 
reasonable current densities can be drawn and TL. F. Danzig. Blectrocatalvets for Hydrogen/ 

: arpon onoxiadae ue e nodes. ° e 

at a potential of +0.3 to 0.4 volt to the Platinum-Ruthenium System. Electrochem. Tech., 
hydrogen electrode.*® v. 5, Nos. 7-8, July-August 1967, pp. 318-323; 

Th d f th lati II, The Platinum-Rhodium and Platinum-Iridium 
e advantages o1 the platinum-group = Systems. Electrochem. Tech., v. 5, Nos. 9-10, 

metals in fuel cells were described and September—October 1967, pp. 419-423. ; 
hod f di : d ti th 5 Biegler, T., and D. F. A. Koch. Adsorption 

methods of dispersing and supporting the and Oxidation of Methanol on a Platinum 
metals in such cells were listed. It was Electrode. J. guiectrochem. | Soe., v. 114, No. 9, 

. e ep mbper , pp. — ° 

predicted that if metal usage could be Cathro, K. J. The Use of Platinum-Rhenium 
reduced to $10 worth of platinum per Catalysts fer, the Oxidation oy Aqueous 

° ° ® etnanol. ectrocnem. ecn., V. ’ Os. LU, 
kilowatt of generating capacity and ample September—October 1967, pp. 441-445. 
supplies of platinum are available a multi- s Murphy, Daniel, J. Platinum Metals in the 

tude of fuel cell systems based on noble fox" oe sg, 1e0-ielL 
metal catalysts can be expected.® 7Sanderson, L. Palladium—Its Occurrence, 

. . . ° Recovery, Property and Uses. Canadian Min. J. 
A review article summarized informa- (Quebec, Canada), v. 88, No. 5, May 1967, pp. 

1 it i 70-71. 
fion on palladium | from _ its occurrences 8 Flynn, D. R., and M. E. O’Hagan. Measure- 
through its utilization. The useful quali- ments of the Thermal Conductivity ont 

i i imitati Electrical Resistivity of Platinum From 100 to ties of the metal as well as its limitations BOS Od. Res NES. v. 1, No. 2. October, 

were described. December 1967, pp. 255-284,
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tory of the United Kingdom. These in- strated that the technique is acceptable 
vestigations, which included polycrystal- for producing defect-free, uniform coat- 
line samples of all the platinum-group ings of iridium with a good bond to the 
metals and single crystals of ruthenium, graphite, is part of a broader study of 
also resulted in determination of the ther- iridium coatings.” 
mal conductivity and electrical resistivity.® A study sponsored by the American 

7 Because the refining of the platinum- Petroleum Institute concluded that the 
group metals is a complicated process, re- cost of making gasoline with an in- 
search has been undertaken to ascertain creased aromatic and lower olefin con- 
if advantages could result from the more tent would be more than 2 cents per gal- 
extensive use of solvent extraction tech- lon. Although such gasoline would de- 
niques to separate and purify the metals. crease air pollution because the need for 
A procedure was developed for purifying lead antiknock compounds would be 
rhodium based on its extraction from di- eliminated, it was stated that $4.25  bil- 
lute hydrochloric acid by a complex sul- lion in new processing equipment would 
fonic acid in n-heptane. Separation of the be required. Refiners would have to buy 
element from iridium. platinum, palla- 3.4 million troy ounces of platinum per 
dium, and silver was essentially complete.° year, approximately 5 times the total do- 

New methods were described for apply- mestic consumption of platinum.” 
ing strong, thick protective coatings of  ———————— 

; ; 9 Powell, R. W., R. P. Tye, and Margaret J. 
platinum and palladium on refractory Woodman. The Thermal Conductivity and Elec- 
metals. Electrodeposits of the two metals trical, ; Resistivity of Polycrystalline cietals of 
i i i the Platinum Group and of Single Crystals o 
in thicknesses ranging from 0.005 to 0.024 Ruthenium. J. Less-Common Metals (Amster- 
inch were made on tungsten, molybdenum, dam, Netherlands), v. 12, No. 1, January 1967, 

h 1 pp. 1-10. 
and other refractory metals. By etching 10 Khan, M. Ali, and D. F. C. Morris. Applica- 
and cleaning the surface to be covered tion of Solvent, Extraction to the Refining of 

a) i 1 i recious Metals. . ess-Common Metals 
and then preplating w ith a thin coat of (Amsterdam, Netherlands), v. 13, No. 1, July 
one metal before a thick coat of the other 1967, pp. 53-61. 

‘ : ; 11 Andrews, R. L., S. D. Cramer, C. B. Kena- 
metal was applied, it was possible to han, and D. Schlain (assigned to U.S. Depart- 
achieve adherent crack-free coats. ment of, the Interior). Method for Obtaining 

i - ic erent Coatings o atinum Metals on 
To take advantage of the high strength Refractory Metals. U.S. Pat. 3,309,292, Mar. 

to-weight ratio and strength at high tem- 14, 1967, 
i i Cramer, S. D., C. B. Kenahan, R. L. Andrews, 

perature of graphite for use in frontal and D. Schlain. Electrodeposition of Thick 
. sections of manned-space reentry systems, Coatings ui Platinum and Palladium on Re 

i ractory Metals From Aqueous Electrolytes. Bu- 
a method was developed for coating Wines Rept. of Inv. 7016, 1967, 64. pp. 
graphite with iridium. The method im- —_-—s«- 12: Battelle Technical Review. Iridium Coat- 
volved deposition of the iridium by a inge for Graphite. V. 16, No. 5, May 1967, p. 
plasma-spraying technique followed by an ; 18 Chemical & Engineering News, Eliminating 
° : : t ead Antiknock Compound From Gasoline Would 
isostatic pressure compaction at elevate Require $4.26 Billion. V. 48, No. 22, May 22, 

temperatures. The study, which demon- 1967, p. 53.



By Richard W. Lewis * 

The continued increase in world demand ing strong foreign competition, domestic 

for fertilizers was reflected by increased producers began to curtail output. Domes- 

production and sales of potash, one of the tic potash retained only 59 percent of the 

three major plant food elements. Produc- US. market, compared with 63 percent in 

tion expansion, however, again exceeded 1966, 67 percent in 1965, and over 90 per- 

world demand, resulting in an oversupply cent in 1960. | 

and a generally weak price structure. Fac- 

Table 1.—Salient potash statistics 

(Thousand short tons and thousand dollars) 
I I 

- 1963 1964 1965 1966 1967 

A 

United States: . 

Production of potassium salts, marketable 
quantity - - 4,871 4,954 5,401 5,701 5,649 

Approximate K2O equivalent. _ - - --do---- 2 , 864 2,897 3,140 3,320 3,299 

Value___.__.__------------------------ $110,164 $114,095 $129,767 $122,210 $105 , 313 

Sales of potassium salts by producers 
quantity - - 4,587 5,201 5,027 5,377 5,363 

Approximate K2O equivalent. - - . - -do-- -- 2,709 3,045 2,931 3,133 3,126 

Value at plant__..--------------------- $103,828 $120,284 $121,161 $116,340 $100 , 566 

Average value per ton------------------- $22 .64 $23.13 $24.10 $21.64 $18.75 

Imports for consumption of potash materials 
quantity _- 1,041 1,254 1, 867 2,544 2,925 

Approximate K2O equivalent - - - -- -do___- 594 137 1,108 1,491 1,706 

Value___..____------------------------ $81,187 $35,797 $52,675 $71,821 $73,491 

Exports of potash materials- --- --- _quantity -- 122 1,048 1,099 1,053 1,175 

Approximate K20 equivalent - - - - _do__-- 425 618 648 621 693 

Value....__._______------------------- $25,519 $37,586 $42,494 $38,159 $39,896 

Apparent consumption of potassium salts ! 
. 

quantity - - 4,906 5,407 5,795 6,868 7,118 

Approximate K2O equivalent - - - - - -do___. 2,878 3,164. 3,391 4,003 4,139 

World: Production, marketable: Approximate K2O 

equivalent_____.-.------------------quantity_- 12,500 13,500 15,200 16,000 16 ,900 

aa 

1 Measured by sold or used plus imports minus exports. 

Legislation and Government Programs. muriate of potash which may be imported 

_ —-In July, two bills were introduced in the into the United States,” were introduced 

House of Representatives and referred to in the Senate and the House of Represent- 

the Committee on Ways and Means, H.R. _atives. Specifically, these bills stated: 

11740, a bill to provide an additional in- “That the total quantity of potassium chlo- 

vestment tax credit for potash mining ride which may be imported into the 

equipment, and H.R. 11741, a bill to United States during the calendar year 

amend the tariff schedules of the United 1968 or any subsequent calendar year shall 

States with respect to potassium chloride, not exceed the quantity equal to 25 per- 

changing its rate of duty from “free to centum of the estimated United States 

8 percent ad valorem. Neither of these bills consumption of potassium chloride for 

was reported out of committee during the such calendar year.” S. 2551 was referred 

year. to the Committee on Finance and H.R. 

In October, S. 2551 and H.R. 13566, 13566 was referred to the Committee on 

e ° . “ce Se 

identical bills that prop osed annual quotas 1 Commodity specialist, Division of Mineral 

on the quantity of potassium chloride or Studies. 

975
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Ways and means. No action was taken on sold in the United States at “less than 
these bills. | fair prices” and in violation of the Anti- 

Complaints were filed with the Treasury Dumping Act of 1921. These claims were 
Department claiming that potash from under investigation at yearend by the 
Canada, West Germany, and France was Treasury Department. 

DOMESTIC PRODUCTION | 

Production of marketable potassium of domestic production resulted in serious 
salts, potassium monoxide (K20) equiva- reductions in employment in the Carlsbad, 
lent, in 1967 was slightly less than in 1966, N. Mex., district. During the first half of 
with New Mexico accounting for 87.4 per- the year about 4,000 workers were em- 
cent of the total output. The calculated ployed by the New Mexico potash pro- 
average grade of the crude potassium salts ducers. International Minerals & Chemical 
mined in New Mexico was 18.16 percent Corp. reduced its labor force by 400 on 
KO, compared with 17.55 in 1966. July 1, but rehired about 100 at a later 

The slight drop in domestic output was date. Duval Corp. reduced _ its working 
in part due to world potash production force by 50 in September, suspending min- 
exceeding world demand for the second ing operations temporarily at one of its 
consecutive year; the gradual depletion of | three mines in the area. United States 
high-grade potash in the New Mexico de- Borax & Chemical Corp. ceased its mining 
posits; and the free entry of foreign potash operations on November 10, resulting in 
into the United States. This curtailment a layoff of about 850 workers. | 

| Table 2.—Production and sales of marketable potassium salts in the United States, 
| | ; | in 1967, by product : | 

. (Thousand short tons and thousand dollars) 

Production Sales 
Product TT A 

Gross K:0 Value ! Gross K20 Value 
weight equivalent weight equivalent 
SSeS 

Muriate of potash, 60 percent K2O 
minimum: ; 

_ Standard______._-- 2,342 1,428 $389,584 2,415 1,481 $40,813 
Coarse_____._-___-______________- 1,530" 934 27,921 1,340 817 25,126 
Granular._______- 935 567 17,880 776 471 15,556 

Total_._.-__-_-___- 2 eee 4,807 2,929 85,385 4,531 2,769 81,495 
Other potassium salts 23______________ 842 370 19,928 832 357 19 ,071 

Grand total_.._-._.-_-__.______ 5,649 3,299 105,313 5,363 3,126 100,566 
eee 

1 Derived from reported value of “Sold or used.’’ . 
2 Figures for refined muriate and manure salts are included with potassium sulfate and potassium-magnesium 

sulfate to avoid disclosing individual company confidential data. 
3 Includes sulfate manufactured from captive production of muriate. 

American Potash & Chemical Corp. had not been completed by yearend. 
completed a new plant for producing a Potash Company of America made sev- 
coarse grade of sulfate of potash at its eral technological improvements through- 
Trona, Calif., facility. Shipments of prod- out its mine and plant in Carlsbad during 
ucts from the new plant, which has an 1966, including a $1 million expansion in 
output capacity of 30,000 tons per year, its chemical-grade muriate plant. In 1967, 
started in April. In addition, the firm be- the proposed three-way merger with Ideal 
gan a $5 million project to provide more Cement Co. and American Crystal Sugar 
power facilities at Trona. The project was Co. ended in a two-way merger with 
scheduled for completion by February Ideal. The parent company, renamed Ideal 
1968. Late in the summer, a merger of the Basic Industries, Inc., was organized with 
company into Kerr-McGee Corp. was re- two divisions: Potash Company of Amer- 
portedly under consideration. The merger ica and Ideal Cement Co.
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Table 3.—Production and sales of potassium salts in New Mexico 

(Thousand short tons and thousand dollars) | 

. Crude salts ! Marketable potassium salts 

Year Mine production ‘Production Sales 

Gross K2O Gross K20 Value ? Gross K:20 Value 
weight equivalent weight equivalent weight equivalent 

1963. ._________- 16,414 3,083 4,504 2,643 $100,458 4,213 2,484 $94,925 
1964___________- 17,356 3,122 4,585 2,675 104,861 4,815 2,814 110,772 
1965_____.___-_- 18 , 557 3,363 4,919 2,848 117,771 4,607 2,677 110,424 
1966_____.___-_. 20,105 3,528 5,096 2,953 108,653 4,872 2,827 104,668 
1967____-_____-_- 18,906 3,484 4,950 2,883 91,098 4,797 2,784 88 , 788 

1 Sylvite and langbeinite. 
2 Derived from reported value of ‘‘Sold or used.” | 

International Minerals & Chemical Corp. Kaiser Chemicals Co., Bonneville divi- 
cut production at its Carlsbad, N. Mex., sion, was improving its potash brine opera- 
mine by about 50 percent on July 1. Later tion at Wendover, Utah. Completion of the 
in the year, however, the firm started a new collection system and solar evapora- 
$2 million project to install a newly devel- tion pan would require 2 years. 
oped process which would economically Lithium Corporation of America, Inc., 
recover both sylvite and langbeinite from and Chemsalt, Inc., a wholly owned sub- 
mixed ore. Heretofore, this mixed ore could _ sidiary of Salzdetfurth, A.G. of West Ger- 
not be processed profitably because the many, were proceeding with plans to build 
recovery of one mineral resulted in the loss _ facilities at Great Salt Lake, Utah, to pro- 
of the other. The firm’s production rate of | duce potash, sodium sulfate, magnesium, 
about 400,000 tons per year was not ex- and salt from the lake brine. , 
pected to increase when the new process - Southwest Potash Division of American 
becomes operational sometime in 1968. Metal Climax, Inc., tripled the prilling 

‘Texas Gulf Sulphur Co. (TGS) began capacity for agricultural nitrate of potash 
construction of a new crystallizer system at at its Vicksburg, Miss., plant in 1966 and, 
its Cane Creek potash operation near’ in 1967, expanded production of the ni- 
Moab, Utah. Target date for completion trate by 25 percent at a cost of about 
was January 1968. The unit was designed $450,000. 
to convert 175,000 tons per year of muri- On January 1, 1966, a group of New 
ate fines, which are screened from the Mexico investors formed the Carlsbad 
flotation product, into larger crystals and Potash Co., and were granted a 2-year 
a premium product. TGS also was drilling option to purchase the potash mining prop- 
a second shaft at its Cane Creek mine for erty of United States Borax & Chemical 
use in hoisting men and supplies. It was Corp. near Carlsbad, N. Mex. At yearend 
expected to be in operation by yearend. 1967 the option had not been exercised. 

CONSUMPTION AND USES 

The apparent consumption of potassium Mexico was revised downward to 7,248 
salts in the United States was 3.4 percent short tons, resulting in a revised U.S. total 
greater in 1967 than in 1966. The use of of 3,782,546 tons. Illinois remained the 
potassium salts in fertilizers accounted for leading State for deliveries, followed in de- 

94.5 percent of consumption. Th © "ot creasing order by Indiana, Iowa, and Min- 
mainder was consumed by a variety o nesota. Imported potash is included, but 
chemical uses. rr . 

Deliveries for agricultural use showed a deliveries do not necessarily correspond to 

gain of 3.4 percent whereas chemical de- Consumption because much of that de- 
liveries decreased 3.0 percent. The quan- livered is used in mixed fertilizers and 

tity of potash delivered in 1966 into New _ resold.
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Table 4.—Deliveries of potash salts in 1967, by States of destination 

. (Short tons K:O equivalent) 

Destination Agricultural Chemical Destination ’ Agricultural Chemical 
potash potash potash potash 

Alabama... _...-_-.___- 107 ,128 24,722 Montana_______.______- 2,243 40 
Alaska_...-.-.---- 2-2-2 -e eee Lee Nebraska.._.___.____.._.. | 21,901 329 
Arizona___......-...-_-- 704 11 Nevada______._.-__.--- 79 1,552 
Arkansas___.__.._-___-. 55,109 563 New Hampshire________- 492 69 
California__._....-.__._ . 41,350 13,819 New Jersey_..........-.. | 238,057 2,479 
Colorado___._...2 2-2.” 5, 728 153 New Mexico___._-.------ | 18,782 621 
Connecticut._.._.._.__. 4,039 408 New York.____________. 50, 702 73,476 
Delaware___._.___.___-- 9,690 13,976 North Carolina__.______- 157,571 651 
District of Columbia_-__-_ 5623 ________e North Dakota__._.____- 8,753 __._.-_-- 
Florida_..._-...-..- _- 192 ,207 - 915 Ohio... 2 2-2-2 ee 268 , 599 . 7,607 
Georgia. .___...--._.___ 226 , 090 921 Oklahoma____..____-_-_- 17,953 480 
Hawaii___..-.._._._____ 22,2938 ________- Oregon______._-_-----.-- 11,271 | 1,127 
Idaho____._._--__-__----- 6,257 ____-___- Pennsylvania_._._______ 40,565 4,942 
Iilinois_._....-...-.-__- 451,047 26,314 Rhode Islard_.________- 1,580 432 
Indiana__._.. 2 ______- 318 ,254 4,818 South Carolina_._______- 96 ,680 T5 
Towa_.._-..--- 2-2 eee 288 , 820  §46 South Dakota___.___.__- —~=—6«G 188) Lee 
Kansas___.._._.._.___-_- 22,130 1,151 Tennessee_____________- 89,389 _______-- 
Kentucky.._.._...-___-- 66 , 569 11,532 Texas.___. 22 ee. 192 , 864 8,529 
Louisiana. ._._.._.----_- 36 , 608 749 Utah__------_-------_-- . 486 — 67 
Maine. __._.-.--. 2. _- 15,420 122 Vermont___.__________- 5,283 __._.__-- 
Maryland..._.__.-____- 101,686 1,683 Virginia_____.___.____.- 137 , 669 560 
Massachusetts.__.._.___ 6,293 . 602 Washington._____..____- 19,721 1,809 
Michigan.._._.___-___.- 110,112 2,254 West Virginia__________- 1,260. 12,617 
Minnesota.__.._____.__- 280, 552 392 Wisconsin__.._.___.___-- 180 , 732 101 
Mississippi_............ 48,412 17 Wyoming._______-____-_- 346 ____.___L 
Missouri. ..-.....-.___- 159 ,946 1,573 —————_——_—_———_—— 

oe Total___.._._._.. 3,909,978 224,704 

1 Includes company adjustments and shipping losses. 
Source: American Potash Institute, Washington, D.C. 

| STOCKS | 

Stocks of potassium salts held by pro- Table 5.—Stocks of potassium salts in the 
ducers at yearend reached an alltime high United States 
of 863,000 short tons K2O equivalent, an (Thousand short tons) 
increase of 25 percent over 1966 stocks. Stocks, Dec. 31 
ome potash shi into the United Year OT 

: f C a. P ed . 9 y 967 Number of Gross K:0 
tates from Wanada during 1966 and 196 producers weight equivalent 

went into warehouse storage, but there ©=—————————____—_—_ 
i : 1963___________- 10 762 478 was no record of the quantity. Stocks On 4964277722272 10 51S 395 

hand at yearend included the material 965.979 7777 __” 12 892 504 
j i 1 ; 1966___________- 12 1,215 690 sold for delivery during the 1968 spring 1967. 13 1"501 863 

planting season.
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Figure 1.—Marketable production, apparent consumption, exports, and imports, KsO 
equivalent. 

PRICES 

Bulk prices for muriate of potash were adjust prices to meet delivery prices of 
weak throughout the year and in July de- competitors. 
clined to a low of 26 cents per unit for the New prices were established for im- 
standard grade on contracts made before ported West German and Spanish potash. 
July 1, 1967. Prices of all grades also were Standard and semicoarse muriate of potash 
reduced. Even chemical grade was selling was priced at 52 cents per unit KeO on a 
at $5 per ton less in July than at the be- ‘1-year contract, 51 cents on a 2-year con- 
ginning of the year. On contracts made _ tract, 50 cents on a 3-year contract, and 
after June 30, 1967, producers increased 49 cents per unit K:O on a 4-year con- 
prices by 2 cents per unit. An additional tract. Sulfate price per unit-ton, f.o.b. cars 
$6 per short ton was charged by most com- was quoted at 85 cents. These prices re- : 
panies for muriate shipped in 100-pound flected a change in the method of pricing 
bags. All producers reserved the right to which relieved the buyer of the wharfage
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and handling expenses by pricing f.o.b. | 

cars instead of ex vessel. Table 7.—Bulk prices for California potash ! 

Table 6.—Bulk prices for New Mexico (Cents per unit K20) 
| potash ! a 

(Cents per unit K:0) 1967 1968 

Product ___ 1967 __ 1968 Product June— Oct.- Jan- Feb.-— 
June— Oct.- Jan- Feb.- Sept. Dec. uary May 
Sept. Dec. uary May ee 

Muriate, 60 percent Muriate, 60 percent K2O 
oni . minimum: 

Standard _.. 26 28 28 30 Standard-.-.------ 40 39 389 42 
Coarse..__.... 29.5 31 81 33.5 Coarse._.-----..-- 45 47 47 49 
Granular____._ 82.5 384.5 34.5 36.5 Sulfate, 52 percent KO oe 

Sulfate of potash, : minimum .$....-.-.-.- 80 85 85 90 

Meader - 5 - 70 75 75 80 ne en 

cont KO minima, 17.65 17.65. 17.65 17.65 ' Quoted by American Potash & Chemical Corp., 
RTL RISC, SR carlots, f.o.b. Trona, Calif., on contracts made prior 
1 Carlots, f.o.b. Carlsbad on contracts made prior to July 1, 1967. Price list published June 1, 1967. - 

to July 1, 1967. Not quoted by all producers. 

FOREIGN TRADE | 

The total quantity of potassium salts Grmany, France, and the United States. 
exported increased nearly 12 percent; how- Of the total potassium muriate imported, 
ever, the value was less than 5 percent Canada supplied 84 percent. Imports of 
above that of 1966. Two years of world- muriate from Canada, over 2 million tons, 
wide oversupply of potash resulted in were 13 percent above the quantity re- 
sharp bidding for world markets by the ceived in 1966. | | 
major exporting nations: Canada, West :
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Table 8.—U.S. exports of potash materials, by countries 

Fertilizer Chemical 

1966 1967 1966 1967 
Destination —— — 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) 

Argentina. _____.___--------- 1,46} $48 3,861 $128 262 $71 479 $119 
Australia___._........--...-. 127,965 4,007 101,216 3,078 2,164 209 664 195 
Belgium-Luxembourg- .-._-- ~~ 339 22 683 33 567 . 1388 187 103 
Brazil__.._..._--.-.--------- 74,188 2,272 39,235 946 2,143 473 1,051 236 
Canada__.__-_-._.--_------- 56,166 2,132 64,722 2,496 5,728 1,293 8,744 1,468 
Chile_______-..-.._--------- 15,909 415 16,116 454 70 20 236 24 
Colombia..._.-.....-.------- 40,541 1,552 21,980 825 185 . 45 76 34 
Costa Rica____..___---._.--- »~ 9,658 280 19,120 571 4 3 4 2 
Denmark... __-_-_-_-__-- eee ee Lee tee 50 2 502 107 579 128 
Dominican Republic. _..._---- 3,687 157 3,025 100 24 5 5 3 
El Salvador____-_-_-..-.-.---- 7,510 233 81 q q 10 q 17 
Finland__...__...--.-------- 8,761 260 206... 9 12 7 10 6 
France_____________--------.- 1,902 64 148 5 508 132 854 188 
Germany, West-_-_.----------- 4,532 200 14,011 706 2,216 599 1,621 491 
India____._..-_--.----------- 0 -------- ++ 49,7382 1,727 184 18 407 94 
Treland_.___....-_._---__---- 6 2) eee eee eee eee 13 20 4 5 
Italy__.-.--__---.--.-------- 124 4 319 11 «1,595 474 1,371 311 
Jamaica.___._..-.------+----- 692 26 15,563 422 32 17 19 15 
Japan____.__._.....----.-... 380,828 11,966 428,317 13,349 13 16 11 11 
Korea, South__.._._-.--.---- 102,966 3,091 111,300 2,811 5,519 267 _.---- ~------ 
Leeward and Windward Islands_ 3,880 126 3,856 111 1 1 2 ©) 
Mexico_.._....-..----------- 54,648 1,559 44,791 1,211 1,362 277 =#1,322 261 
Netherlands_-_...____..-.___-- 21,610 783) ___-__ ee ee 544 165 530 206 
Netherlands Antilles_...____.- 8,265 266 4,408 133 3 1 3 5 
New Zealand.._._._---._---- 36,638 1,097 86,274 1,298 61 21 72 17 
Pakistan.._.___..__-.--.-.-- 13 ,570 520 11,262 299 4 4 3 15 
Peru___..--__-.-.----------- 285 12 3,084 126 44 27 45 27 
Philippines_____...........-. 2,835 107 21,675 518 58° 32 © 85 52 

. South Africa, Republic of______ 20,097 584 19 , 769 451 100 27. 7,237 128 
Sweden.____..-._.__--------- 4,940 154 7,777 255 25 16 79 27 
Taiwan. _...----- eee eee eee eee 61,811 1,406 | 38. 14 29 11 
Turkey___.____.-_..-_------- Lene eee 53 2 260 51 148 29 
United Kingdom-_____-_.__-- 1,248 61 1,423 69 1,057 252 1,216 306 
Venezuela_______.__----_-_-- 52 3 8,084 341 318 116 261 75 
Viet Nam, South. ___._.-._-_- 10,124 465 6,994 260 2,146 169 226 37 
Other countries. _______._-.-- | 9,569 401 25,185 855 715 195 1,473 250 

. Total__..._.__...__.-. 1,024,996 32,867 1,146,181 35,010 28,489 5,292 29,060 4,886 

1 Less than 4 unit.
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Table 9.—U.S. imports for consumption of potash materials 

1966 1967 
Approximate. ————_—__ 
equivalent Approximate equivalent Approximate equivalent 

Material as potash as potash (K2O) as potash (K20) 
(K20) Short tons :-———-—_—-—_——_—_-__ Value! Short tons —————--—_—__-—__—_____—_—- Value! 

(percent) Short Percent of (thousands) . Short Percent of (thousands) 
tons total tons total 

Used chiefly as fertilizers: ~ 

Muriate (chloride)?_....._.._.-._-.---- 60 «2,401,058 * 1,440,635 ~~ ¥ 96.6 ¥ $61,386 2,748,637 1,649,182 96.7 $62 ,228 bed 
Potassium nitrate, crude 2__.__.._.___.- 40 r 21,912 ¥ 8,765 r .6 r 763 15,455 6,182 4 539 Zz 
Potassium sodium nitrate mixtures, crude- 14 40,100 5,614 4 1,629 44,825 6,276 | A 1, 702. ey 
Potassium sulfate, crude?__.._._-_..___- 50 56,728 28 , 364 1.9 2,129 67 , 980 33 ,990 2.0 2,390 ~ 
Other potash fertilizer materials... _._~- 6 9,890 598 0 380 80, 886 1,858 0 218 

PL A A A Se fit > ute nena cy Spiny ern GP an NE IN PG PN ES IAT SS aA wm 

Total________.-- eee eee ee ------ «=' 2,529,688 * 1,483,971 — 99.5 66,287. 2,907,783 1,697,483 99.5 67,077 i 

Used chiefly in chemical industries: 5 
Bicarbonate__.._.__..____-_.--_---_--- 46 1,118 514) 126 * 1,858 855 203 by 
Bitartrate: Cream of tartar.___.....-_-- 25 1,277 319! - 694. 1,229. 307 591 oo 
Carbonate_____._..._.-.--_-..-------- . 61 1,433 874 215 4,562 2,788 652 ° 
Caustic_..____.-._.---_---- ei ee- 80 2,178 1,742 402 1,127 902 233 oO 
Chlorate and perchlorate. ___.......-.-- 36 1,111 400 235 851 306 190 A 
Cyanide____...-._._-.-2 2-2 ie eee 70 1,165 816 0.5 . 542 9380 651 0.5 439 an 
Ferricyanide___._.___.._._.-...------- 42 ’ 641 r 269 tr 407 656 276 405 &© 
Ferrocyanide_.._....--.--------------- 44 t 2,182 r 938). r 806 1,921 845 | 714 3 
Nitrate__._.___._..-.---- 2 -- -- eee 50 941 471| - 99 1,260 | 630 146 
Rochelle salts...._..._.--.----.---..-- 22 338 74 126 289 64 118 . 
All other___._.__ 2-2-2 2 ee eee 31 2,090 648 } 1,982 2,616 811 2,723 

Total________.---- 2 - eee eee eee eee eee 14,424 7,065 0.5 5,534 17,299 8,480 0.5 6,414 

Grand total_.._.._..._.__._-_--__-_-.  --.-.--_.. "2,544,112 *1,491,0386 - 100.0 r71,821 2,925,082 1,705,918 100.0 73,491 

t Revised. 
1 Adjusted by the Bureau of Mines. 
2 Some information furnished by The American Potash Institute, Inc., Washington, D.C.



Table 10.—U.S. imports for consumption of potash materials, by countries 

(Short tons) 

Bitartrate Chiorate Potassium Potassium Potassium Total 
Year and country cream of Caustic and Cyanide Muriate nitrate, sodium nitrate Potassium All —_——_-_—___-——-——. 

tartar (hy- perch- (chloride) ! crude nitrate (salt- sulfate 1} others Quantity Value 2 
droxide) lorate mixtures, peter), . (thou- 

crude refined sands) 

1966: 
Belgium-Luxembourg.. —-...._-- 6 ..------) Lee -e-ee- 16,598 __._....  _---_----) --.----- 2,315 693 19,612 $996 
Canada_____._-------  ----- eee eee eee ee eee eee wee = 2,086,296 t 537 99 _____.- 122 7,377 +*2,044,481 * 51,686 
Chile._...-2-.- ------ 0 -ee eee eee eee eee eee eee eee 1,102 21,176 40,001 _._-----. LLL ee Lee Lee eeee 62 ,279 2,482 
France__....--------- 3 386 __._.-.. 90 124,960 - 20 ___-----  _-_----- 18 , 9382 1,172 145 , 563 4,652 
Germany: 

Bast_.___---- 2 eee ee ee ee ee ee ee ee eee 77 qT 39 
West...-.-------- 0 -------- 1,486 45 469 182,187 179 _. eee 488 20,854 *2,482 r208,090 «6,897 

Italy....-.----.----.-- 817) __-L- eee Lee ee Lee eee ee eee eee eee ee eee eee eee 466 11,143 2,615 15,041 1,092 
Netherlands... weer eee- ( 192) Lolli e eee eeeeeeee r2,148 12,347 r 796 
Spain......-..--.-.-- 382 __.---- wee eee ene eee 24,114 _..----- ) _-- eee. 37 3,362 172 28 , 067 1,063 3S 
Sweden__.__-.--.-.-. -------- 290 688 _____.- 2 Lee eee eee eee ee eee eee eee eee 978 268 4 
United Kingdom___.-.  --------  -----.--  ~------- 167) __e eee ee eee eee eee eee ee eee 167 334 149 > 
Other countries. _-_._-.- 75 3 378 247 15,801 --.-----) LeeLee eee eee eee 789 17,293 1,751 a 

Total_____-_._.---- 1,277 2,178 1,111 1,165 12,401,058 * 21,912 40,100 941 56,728 17,642 +'2,544,112 *¢ 71,821 

1967: 
Belgium-Luxembourg.. -.------ 47 ww eee nee eee 25,887 ___---.- _..-----) -Lu-e-e- 4,149 1,855 31,938 1,808 
Canada_____.------- eee eee eee 11 2,298,581 _______- 170) ___ ieee 223 560 2,299 ,495 53 , 192 
Chile__.-__.- 2 2-2-2) eee eee Lee eee eee eee +e ‘4,417 15 ,300 37,3872 _...-.--  -ueeeeee Lee 57,089 2,183 
France__.____------.- 11 808 ___-_--- 110 - 129 , 404 25 5,559 -____--- 15,549 1,674 152 ,635 4,188 
Germany: \ 

Bast_..-.-------- 0 -e eee eee eee eee ee eee eee ee ee ee ee eee 73 73 37 
West.___._-._---- 50 475 15 483 176,514 130 1,724 787 29 , 668 4,765 214,611 7,095 

Italy...__..-.-.------ 691 _-o ee eee eee eee eee eee eee ee eee ee eee ee 408 18,391 30 , 630 50,115 1,410 
Netherlands.__.._..--. -------- 9 LLL ee Leen eee Jenene eee ee ee ene ee eee ee eee eee eee 2,369 2,378 716 
Spain. ..._.._-------- 866 ___._... --------) Lue ----- 49,991 _..._-..  _L----.- 70) ._._~--- 89 50 ,516 1,454 
Sweden__.._...------  -------- 289 615 ._------ Le ee eee ee ee eee eee eee eee eee ee eee Lee eee 904 - 257 
United Kingdom____..  -_--.--- 1 _..----- 1038 $3,001 _---- 22. LeeLee eee eee wee ee 182 3,287 213 
Other countries... ____ 111 3 221 228 60,892 _.-----. Leelee eee eee wee 591 62 ,041 938 

Total______..._..-- 1,229 1,127 851 980 2,748 ,687 15,455 44,825 1,260 67 , 980 42,788 2,925,082 78,491 

1 Some information furnished by The American Potash Institute, Inc. 
2 Adjusted by Bureau of Mines. © 
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WORLD REVIEW 

Australia.—Texada Mines Pty., Ltd., southeast of Saskatoon, Saskatchewan. In 
conducted research on the feasibility of re- 1966, progress was delayed in shaft No. 1 
covering potassium chloride and common. owing to flooding, but shaft No. 2 reached 
salt from the brines of Lake McLeod near potash in July. The company expected 
Carnarvon, Western Australia. The firm production to begin in the spring of 1968 
expected to establish a 200,000-ton-per- with a full production rate of 1.5 million 
year potash recovery plant if the studies tons of product per year by early 1969. : 
indicate its commercial feasibility. Alwinsal Potash of Canada, Ltd., a 
Brazil.—A project to mine and process joint project of the French Government- 

potassium salt reserves near Carmépolis controlled Mines Domaniales de -Potasse 
was approved in 1966 by the Brazilian  d’Alsace and two West German potash 
Government. The formation of a 5,000- producers, Wintershall A. G. and Salzdet- 
million-cruzeiro semi-state corporation to  furth A. G., struck the main potash bed 
develop the reserve, estimated 11 million with its 18-foot shaft. A refining plant that 
tons, was proposed. The new corporation, will have a rated capacity of 1.0 million 
Fertilizantes do Brasil, S. A., would be tons was under construction. Production 
based at Aracaja. No new developments was expected to start early in 1968. 

_ were reported in 1967. Cominco Ltd., a Canadian firm, con- 
Canada.—Potash producton in Sas- tinued sinking two shafts simultaneously 

katchewan increased by 22 percent in to its potash deposit at Vade, Saskatche- 
1967, making Canada a major producer wan. This development project was re- 
and on a par with the large European portedly about 1 year ahead of schedule 
producers. International Minerals & Chem- and was expected to be in production 
ical Corp. (Canada) Ltd., Potash Com- early in 1969. The rated capacity of the 
pany of America, and Kalium Chemicals, facility was given at 1.2 million tons of 
Ltd., were the only producers in 1967. product per year. The firm reportedly 

Six other companies, however, were de- completed an agreement with the Amet- 
veloping their properties with all expect- , . | . . . alco Group to handle the sales of its prod- 
ing to be in production by 1971. ts j id ket ‘fcally in A 

Allan Potash Mines, Ltd., owned by UC'S 1? wor Marke Een eck se n nd 
United States Borax & Chemical Corp.,  talia, New Zealand, Europe, Africa, an 
Homestake Mining Co., and Swift & Co., | Latin America. The Ametalco Group is a 

made excellent progress in developing its worldwide sales organization with prin- 
mine and refinery facilities, 35 miles cipal offices in New York and London. 

Table 11.—World production of marketable potash, by countries 

(Short tons, K2:0 equivalent) 

Country 1963 1964 1965 1966 1967 P 

North America: 
Canada__.___-.----_-_- 2 Lee 626 , 860 858,351 1,491,301 «1,990,040 2,482,984 
United States__._._.._._..--._... 2,864,000 2,897,000 3,140,000 3,320,000 3,299,000 

South America: Chile (nitrate)e________ 20,540 14,881 15,650 16,200 16,000 
urope: 

France._..______-_ 2-2 eee 1,897,661 1,991,390 «2,080,794 * 1,964,418 1,962,332 
Germany: 

Bast_._____-_---.-------_... 2,034,000 2,046,990 2,123,049 «2,211,234 ¢ 2,400,000 
West___..-------_-_-----_-.. 2,147,300 2,426,184 2,628,722 «2,525,392 +* 2,500,000 

Italy __.._._-. 2-2-2 eee r 180,779 r 210,541 r265,657 © 287,703 e¢ 276,000 
Spain_.__.-- ee r 331,165 t 379,913 ' 474,643 ® 522 ,225 515,881 
U.S.S.R.e_. 2 --------- =2, 260,000 2,425,000 2,590,000 2,800,000 3,040,000 

Asia: Israel!_______ ee 124,561 281,640 e 341,700 410,100 e 419,000 

Total?____________.____--__-__ '12,486,866 *13,531,890 '15,151,516 *16,047,312 16,861,197 

e Estimate. P Preliminary. r Revised. 
1 Year ended March 31 of year following that stated. 
2 Total is of listed figures only ; no undisclosed data included.
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Noranda Mines Ltd. was making excel- were seriously considering development 
lent progress in sinking two 16-foot-diame- _ projects, but no definite starting dates were 
ter shafts on its property about 23 miles announced. 
southwest of Saskatoon, Saskatchewan. The Representatives from Hungary and pot- 

operation, which has a designed capacity ash mining experts from East Germany 
of 1.2 million tons of product annually, examined the potash leases held by Great 
was scheduled to start producing late in (Canadian Potash Corp., a company that is 

1969. 50 percent owned by The Goldfield Corp. 
Duval Corp., about 7 miles west of Sas- (New York). It was reported that if these 

katoon, was engaged in sinking twin 16- representatives were satisfied with their 
foot-diameter shafts to its ore body about findings they would sink two shafts and 

3,500 feet below the surface. The facility construct surface facilities. to produce 1 
has a rated capacity of 1 million tons of. million tons of product per year.? The fi- 

product annually and is scheduled for nancing was to be made available through 
completion in 1969. Swiss banking facilities. 

The sixth company engaged in develop- Lynbar Mining Corp., with potash hold- | 
ing its property, Sylvite of Canada, al- ings about 65 miles north of Regina, Sas- | 
lotted two contracts, one to AMC-Harrison katchewan, signed agreements with a | 

Ltd. for sinking twin’ shafts on its property Polish Government trade agency whereby : 
at Rocanville in southeast Saskatchewan, pilot plant tests on the property would be | 
and the other to Wellman-Lord Inc. on a under the supervision of Polish technicians. | 
turnkey bas's, to design, construct, and Under the agreement, if the technicians 
equip the refinery and other above-ground are satisfied with the tests, the Polish cor- 
facilities. Preparations for shaft sinking poration would design and build a 1-mi'l- | 

were underway at yearend. The facil'ty, lion-ton-per-year mine and plant. Prepara- 
which was scheduled for operation in 1971, tions for pilot plant studies were being | 

was to be designed to produce 1 million completed, and the plant was scheduled , | 
tons of product per year and to be capable to be running early in 1968.° 

of an expansion to 2 million tons. Congo (Brazzaville) —Compagnie des 
International Minerals & Chemical Corp. potasses du Congo, owned by a French 

completed its K2 mine and refinery at syndicate and the Congolese Government, 
Esterhazy, 6 miles from the K-1 mine, and continued planning for an $82 million 
started production. The facility's output potash dvelopment at Saint-Paul. Finan- 
capacity was rated at 1.5 million tons of  Giaj credits were being established through 
product per year. a $9 million loan from the European In- 

Potash Company of America began sink- —yestment Bank and a $30 million credit 
ing a second shaft to its deposit near from the World Bank. The proposed fa- 

Saskatoon, early in the year. The new _ cility, which should produce 500,000 tons 

shaft was designed with a hoisting capa- of product per year, was scheduled to start 
city of 3 million tons of product annually. —_ production in 1969. 
Construction of additional surface facil- France.—It was reported: in September 
ities to handle the increased capacity (the that Mines Domaniales de Potasse d’Al- 

present capacity being only 700,000 tons) = sace, the State-owned potash mines, and 
was to be considered at a later date, based Office National Industriel de I’Azote, the 
on market conditions. The new shaft is nitrogen production agency, were re- 
expected to cost about $12 million and grouped into a new company, |’Enterprise 

take 4 years to complete. Miniere et Chimique. The new unit was 
Plans were made by Kalium Chemicals to control 20 percent of French fertilizer 

Ltd. to increase output capacity by 50 per- production of potash, nitrate, and derived 
cent. The expansion is to cost over $10 _ products.* 
million and includes process modifications Germany, East—-The East German 
as well as additions to the facilities. A State Corporation, Vereinigung Votksei- 

construction contract was awarded, but no TNothan Mi Toronto, Canada), Euro- 

completion date was announced. pean “Interests Teamine ‘Possibility, of " Potash 

Two additional companies having potash Per Nevihesa aMiner (Horestd. Ganda). Polish 
property in Saskatchewan, Potasse Pre- Agencies Propose Finance Lynbar’s Potash. 

miére Corp. and Southwest Potash Corp., No. 82, Nov. 2, est PP to Trade Notes. V 
a division of American Metal Climax, Inc., 64, No. 12, December 1967, pp. 14-15. 7
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gener Betriebe Kali, was engaged in sev- Spain.—The Spanish Industry Ministry eral major expansion projects to raise pro- approved the Potasas de Navarra S.A. plan duction by 1.5 million short tons by 1970. for a new plant to treat 7,000 tons of One of the major projects was an expan- _carnallite and 1,000 tons of sylvinite daily. sion of VVB Kaliéwerke Zielitz, which will This expansion project was scheduled for 
become the largest single potash plant in completion in the summer of 1969. The 
Europe® .— . _ present annual potash output of 240,000 

Israel—_ The Dead Sea Works continued tons will be increased to nearly 500,000 its efforts toward increasing potash output __ tons. . 
capacity to 1.2 million tons by 1970. On U.S.S.R.—Potash production at the 
May 2, the Ministerial Economic Commit- Soligorsk deposits was scheduled to total _ tee approved the formation of a giant 6.6 million tons K2O by 1970. The first 
chemical combine which brought together plant, in operation since 1964, has an an- 

_ six major companies: Dead Sea Works, nual capacity of 2 million tons. A second 
Ltd., Israel Petrochemicals, Chemicals and plant was in partial operation, and event- 

_. Phosphates Ltd., Haifa Refineries Ltd., ual capacity was expected to be 2.2 mil- 
_ Haifa Chemicals, and Arad Chemicals.* lion tons. A third was under construction 

Morocco.—An agreement was signed in which, when completed by 1970, will add 
1966 with Interexport of Belgrade, Yugo- another 2.4 million tons K2O capacity.® 

_ slavia, and Centrozap of Warsaw, Poland, United Kingdom.—Imperial Chemical 
for the development of a carnallite potash Industries, Ltd., and a holding company, _ deposit at Khemisset, 50 miles east of Charter Consolidated, Ltd., were report- 

_. Rabat. In an area of about 115 square edly planning to finance a $70 million pot- 
_ miles, the known reserves were estimated ash mining operation in Yorkshire. This at 200 million tons. of carnallite at depths would be the first major development of 

of 1,600 to 2,600 feet. In 1967, the United potash reserves in the United Kingdom. 
Nations Technical Assistance Bureau also | ope | woe . . Output capacities between 850,000 and was assisting in this development, placing vate ‘oned a geologist at the disposal of the Moroccan 1.25 million tons annually were mentioned. 
Agency Bureau de Recherches et de Partic- No construction schedule was announced. 
ipations Miniéres to advise Moroccan Rio Tinto-Zinc Corp. and Armour Chem- technicians in surveying the carnallite ical Industries Ltd. also were interested in 
deposits. | the Yorkshire potash area. 

- TECHNOLOGY 
Pipeline transportation of potash from clay and complex ores of the Permian 

the mines in Saskatchewan to Vancouver, Basin of New Mexico. Functional research 
British Columbia and to Chicago was en- was conducted on heavy-liquid sink-float 
visioned several years ago and considerable processing of industrial minerals which in- 
research was conducted. In 1967, a study cluded potash. A paper on_ heavy-liquid 
of transportation of solids by pipeline was cyclone concentration of New Mexico ores 
undertaken in a joint Federal and Province was published.? A new process was devel- 
of Alberta program. The project involved oped by the Bureau’s Salt Lake City, 
the construction of a 3,500-foot pilot pipe- Utah Metallurgy Research Center, to pro- 
line, 4 inches in diameter, to carry 100- duce potassium salts from complex brines 
foot-long “capsule trains” made up of solid employing ion exchange metathesis tech- 
material. In addition to the movement of niques. 
potash by pipelines, other solids such as 
coal, sulfur, and possibly wheat were being 5 Mining Journal (London). V. 267, No. 6850, considered. Dec. 2, 1966, pp. 422-423. _ 

. 6 Phosphorus and Potassium (London). Israel. The U. S. Bureau of Mines metallurgy No. 29, May-June 1967, p. 44. research program included studies on pot- 3 * Engineering and Mining Journal. V. 167, No. 
‘ , August 1966, p. 150. . ash ore processing. In July 1967, research 8 Chemical Age (London). Huge Potassium 

was started at the Bureau’s Tuscaloosa, Jane tee ger et gin USSR. V. 97, No. 2500, 
Ala., laboratory on the development of a 8 Tippin, R. B., and J. S. Browning. Heavy new flotation process for the economic re-  Liauid Cyelong, Concentration of ‘New Mexico covery of potassium minerals from high 360-366.



Pumi 

By Timothy C. May’ 

Domestic pumice and pumiceous mate- Domestic consumption patterns remained 
rials sold and used by producers in 1967 relatively unchanged from those of the 
increased 7 percent in quantity and de- previous year. However, the usage de- 
creased 24 percent in value from that in clined for concrete admixture and _ ,rail- 
1966. Larger sales of lower quality mate- road ballast, because of the drop in ac- 
rial resulted in the decline in value. _ tivity for these consuming industries. 

DOMESTIC PRODUCTION 

Pumice production was reported by 15 Volcanic cinder was produced in 11 
States and American Samoa in 1967. Out- States with Arizona providing 38 percent 
put came from 129 companies, including of total production, and California, Ore- 

railroads, individuals, highway depart- gon, Hawaii, and New Mexico accounted 

ments, and Government agencies at a total for an additional 58 percent. 
of 152 operations. Production by States ——7————  ... o. . 

1Commodity specialist, Division of Mineral 
was as follows: Studies. 

Number Percentage : - Number Percentage 
State of of U.S. State of of U.S. 

| mines production mines productions 

Arizona____-_-_---_------ 11 31 New Mexico__._.-.__.._- 18 6 
California__.......--.__-- 42 25 Oregon_._.__.~_-_.-_---- 32 24 
Hawaii__.--__.-_-.-.-.-- 22 8 Other States.___._.__-.-- 20 3 
Nevada... _-_----..------ 7 3 > 

Total__-..-.-----.. 152 100 

Table 1.—Pumice sold or used by producers in the United States ! 

. (Thousand short tons and thousand dollars) | 

y | : . Pumice and pumicite Volcanic cinder Total 
ear SO 

Quantity Value Quantity Value Quantity Value 

1963____..-. 2-2-2 ewe... «61,050 $3 ,321 1,568. $3 ,257 2,618 $6,578 
1964_..._.-.-.-. 2222-1, 165 4,094 1,611 2,349 2,776 6,443 
1965____. 2-2 ee eee 483... 2,442 2,888... 4,108 3,371 6,550 
1966___._.-__.-----. ~~ ee eee 549 2,629 2,669 4,136 3,218 6,765 
1967_.___.-. 2-2 eee 776 1,446 2,670 3,685 3,446 5,131 

1 Values 1963-66 f.0.b. mine and/or grinding plant; values 1967 f.o.b. mine. 

987



988 MINERALS YEARBOOK, 1967 

3,500 | | 

3,000 - | | 

Total | 
2500 | 

2 . 

2 . 

. | | | 

and 
Ww . 

© 2,000 | | 

| 2° - Y 

£ ot : 
ui | | 
O r 
= 1,500 ; 
ion) . 

oO / | / 

7 

Ps | 1,000 Concrete ~™ / \ 
, 4 

\ em Railroad ,” \ | 
A-™ x / Xs / ; 

@ 

WY Vv , a AS 

900 | / \ lows 

| "ss /Road construction e 

torr \ / er uses 
nN Js 

\ XN 

1950 1955 1960 1965 i970 

Figure 1.—Pumice sold or used by producers in the United States, by uses. -
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Table 2.—Pumice sold ! or used by producers in the United States ? 

(Thousand short tons and thousand dollars) 
| | 

1966 1967 1966 1967 
State ——— State Se : 

Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity 

ap nA SS SS LT 

Arizona_____..--. 1,108 $1,674 1,064 $904 New Mexico_____-- 245 $787 220 $639 
California__.._..- 580 . 1,763 866 1,857 Oregon_______-_--- 714 1,256 8384 1,195 
Colorado. ____-..- 46 104 18 105 Other States 3______ 24 163 49 132 
Hawaii_.._____..- 374 716 290 562 —_—___—_ 
Idaho______..__.- 55 107 WwW W Total__..... 3,218 6,765. 3,446 45,1381 
Montana._____--- 22 § .---- ----- 
Nevada________.- 55 190 105 236 American Samoa__--_ 17 22 28 24 

a 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other States.” 
. ! Includes pumicite and volcanic cinder. 

2 Values 1966 f.o.b. mine and/or grinding plant; values 1967 f.o.b. mine. 
8 Idaho, Kansas, Nebraska, Oklahoma, Texas, Utah, Washington, and Wyoming. 
4 Data do not add to total shown because of independent rounding. 

Table 3.—Pumice ! sold or used by producers in the United States, by uses 2 

(Thousand short tons and thousand dollars) 
rr rr Pt CT PS tino PP i ES 

| 1966. . 1967 
Use | ee 

i Quantity Value Quantity Value 
a 

Abrasive: Cleaning and scouring compounds- -- -_--_-- olen eee 10 $242 14 $56 
Concrete admixture and concrete aggregates__.__......._._-.__----. 1,098 2,967 833 1,761 
Railroad ballast_...._._.......--_--.-------------------------- 740 639 412 355 
Road construction 3_________.__-____----_-_- ea ee ------ «361,277 1,605 2,049 2,236 
Other uses 4__.____--_---.----------------------------------- 93 1,312 138 7124 

Total__.-._-___-___-__-- ee eee ---------- «93, 218 6,765 3,446 55,181 

eee 

1 Includes pumicite and volcanic cinder. 
2 Values 1966 f.0.b. mine and/or grinding plant; values 1967 f.o.b. mine. 
3 Includes servicing, ice control, and maintenance. 
4 Includes abrasive uses (miscellaneous), acoustic plaster, asphalt, fertilizer, filler, filtration, glass, in- 

secticides, landscaping, roofing aggregate, and miscellaneous uses. 
5 Data do not add to total shown because of independent rounding. 

CONSUMPTION AND USES 

Road construction required 60 percent by the reduction of activity in the con- 
of the domestic output of pumice com- struction industry. Railroad ballast used 11 
pared with 40 percent in 1966. Concrete percent of production compared with 23 
admixture accounted for 24 percent of con- percent in 1966. The remaining 15 per- 

sumption compared with 34 percent in cent was used in cleaning and scouring, 

1966. The decline in consumption of landscaping, paint, and other miscellaneous 

pumice for concrete admixture was caused uses. 

PRICES 

Nominal price quotations, covering coarse, $0.0675; imported (Italian), fine, 

domestic and imported pumice, were car- $0.0450 to §$0.0475. Imported (Italian) 

ried regularly in trade publications, and sundried, coarse and fine, was quoted at 

have remained unchanged since 1964. In $75 to $79 per ton. 
1967, The Oil, Paint and Drug Reporter Metals Week quoted prices of pumice for 

quoted the following average prices, per 1967, f.o.b. New York or Chicago, in bar- 
pound, bagged, in ton lots: Domestic, fine _rels, powdered $0.0350 to §$0.0600 per 
and coarse, $0.0430; domestic, medium pound, and lump, $0.0600 to $0.0800 per 

$0.0480; imported (Italian), silk-screened, pound, the same as for 1966.
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7 The average value of crude pumice sold was $1.49, compared with $2.10 in 1966. 
or used in 1967 was $1.13 per ton, or The average price per ton of pumice, for 
$0.10 less per ton than in 1966, and the use as concrete aggregate and admixture, 
average for prepared pumice was $2.19, was $2.11; for road construction, $1.09; for 
compared with $2.87 in 1966. The _ railroad ballast, $0.86; and for abrasive 
weighted average for the two categories uses, $18.30. 

| FOREIGN TRADE 

| Exports of pumice and pumicite in 1967 or used. Italy and Greece were the major 
totaled 343 tons valued at $64,000, an in- sources of imports. 
crease of 15 percent in quantity and a de- Tariff.—At the end of 1967, all tariffs 
crease of 3 percent in value over that of applicable to pumice were reduced by . Presidential Proclamation. The duty per 1966. Canada received 74 percent of the . : . terjal ted: th inder went t pound on imported pumice was reduced 
material exported ; ¢ -Femain cr went t0 to the following: Crude pumice valued at Mexico, Japan, Dominican Republic, and $15 per ton and under, $0.038; crude | 
7 other countries. pumice valued at over $15 per ton, $0.07; 

All cat . f . ts showed millstones, abrasive wheels, and abrasive 
_ ib Categories of pumice imports Showe articles, not specifically provided for, 12% significant decreases in both quantity and percent ad volorem. Pumice stone to be 

value. Total material imported for con- sed jn the manufacture of concrete 
sumption was equal to 7 percent of the masonry products continued to be im- 
quantity of domestic pumice reported sold _ ported duty free. 

Table 4.—U.S. imports for consumption of pumice, by countries 
eee 

Crude or unmanufactured Wholly or partly manufactured 

1966 1967 1966 1967 
Country ne 

Short Value Short Value — Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) _. gands) sands) 
nme 

Italy__..________.___L ee 9 202 $88 5,650 $48 . 4,310 $163 2,083 - $76 Other__._.___.__.___ ee 191 3 52 a 

Total... ee 9,393 91 5,702 49 4,310 163 2,083 76 

Pumice 1 Manufactured n.s.p.f. 

1966 1967 1966 1967 

Short Value Short Value Value Value 
tons (thou- tons (thou- (thousands) (thousands) 

sands) sands) 

Greece________-.____.__. 187,456 $258 125,554 $271) -_-- eee LL Italy__...___...L_.__.__-. 181,536 302 111,736 231 $9 $9 Other_______-2_- ee 36 (*) 900 2 16 13 

Total...._..._.--. 269,028 560 288,190 504 25 22 
eee 

1 To be used in manufacturing concrete masonry products. 
2 Less than 14 unit.
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WORLD PRODUCTION 

| Table 5.—World production of pumice by countries ! 

(Short tons) 

Country 2 1963 1964 1965 1966 1967 © 

Argentina 3_______.__._.-_---- 13 , 467 4,383 r 7,158 8,900 NA 
Austria: Trass__...._._-.------ 23 ,349 25 ,223 22,516 23 ,238 24,950 
Cape Verde Islands: Pozzolan--- 13 ,035 11 ,296 4,562 e 4,400 3,100 
Chile: Pozzolan__..____.------ 142 ,002 155,885 156,094 160,291 147,905 
France: 

Pumice__.._-_...-----_--- 849 1,010 780 r 888 NA 
Pozzolan_._______--.-_-- 601 , 488 645 ,547 782,136 r 740,370 NA 

Germany, West (marketable)... 7,043,761 6,416, 547 5,617 ,372 5,941,686 °5,300,000 
reece: 

Pumice___._.__-__---- 2. r 111,858 r 252,500 e 220,000 er 330,000 e 390 ,000 
Santorin earth_..____._.-- 262 , 764 ¥ 345,745 er 440,000 er 390,000 e 530, 000 

Teeland - - -------------------- r 13,800 r 11,000 e 11,000 e 11,000 e 11,000 
taly: 

Pumice_......_._---.----- 722 ,917 679 ,206 508 , 729 r 582,258 NA 
Pumicite_..._.._____--__-- 308 , 646 382 ,061 t 391,972 NA NA 
Pozzolan_._.._._.__-_-----. 4,765,354 4,483 ,622 4,265,113 r 4,197,750 NA 

Kenya_________.____---_--_--- 1,245 1,585 , 1,145 874 134 
New Zealand. ..._____-__----- 18 ,599 22,980 . 120 , 807 20,204 NA 
Spain 4... -___--_ eee 1,685 2,528 r 62,099 NA NA 
United Arab Republic ¢ 5______- r 5,600 r 14,000 r15,100 ___________. NA 
United States (sold or used by 

producers): 
Pumice and pumicite___._.. 1,050,178 1,165,379 484 ,047 548 , 433 T16 388 
Voleanic cinder.__.._-..--. 1,567,825 1,611,093 2,888,006 62,685,324 2,697,913 

Total 7._.._____________. 716,668,422 16,231,590 15,998,636 +* 15,645,616 9,901 ,390 

e Estimate. P Preliminary. T Revised. NA Not available. 
1 Compiled mostly from data available June 1968. 
2 Pumice is also produced in Japan, Mexico, and U.S.S.R. (sizable quantity), but data on production are 

not available. Japan’s last available output figure was 120,000 tons in 1958. 
3 Includes volcanic ash and cinders, and pozzolan. 
4In 1963 and 1964, Spain produced pumice in the Canary Islands only. Production in continental Spain 

began in 1965. 
5 Estimated on basis of 1 cubic meter =1,300 pounds. 
6 Includes American Samoa. 
7 Totals are of listed figures only, no undisclosed data included.





R t | Met are-Earth Minerals and Metals 

By John G. Parker * : 

The apparent domestic industrial con- supplemental, 5,813 tons. Of the 12,788 
sumption of rare-earth and yttrium com- tons excess to that needed for a conven- 
pounds and concentrates, expressed as tional warfare emergency, 7,640 tons of 
rare-earth oxide (REO), was about 85 REO in rare-earth materials was author- 
percent that of 1966, the highest year ized for disposal by H.R. 5787 signed by 
on record. A large quantity of REO, in the President on November 22. The 
materials excess to those needed for a customary 6-month waiting period was 
conventional war emergency, was author- waived. On December 21, successful bids 

ized for disposal from the national stock- by two companies led to sales of 319 
pile. Requirements for high-purity yt- short tons equivalent REO, mostly in the 
trium and europium oxides in color form of rare-earth sodium sulfate. Of 
television tubes decreased substantially. the additional stockpile materials cur- 

rently authorized for disposal, rare-earth 
Legislation and Government Pro- sodium sulfate constituted almost 62 per- 

grams.—At yearend the General Services cent and bastnaesite the remainder. 
Administration (GSA) held a total of In 1966, over 84,000 pounds of excess 
15,788 tons of equivalent rare-earth yttrium-bearing material consisting of 
oxides (REO) in various forms in the yttrium metal, alloys, oxide, fluoride, and 
strategic and supplemental stockpiles. The | concentrate was sold to four companies by 
strategic stockpile held 9,975 and the GSA. 

DOMESTIC PRODUCTION 

Concentrate.—Output at the mine and denum Co. mine at Climax, Colo., re- 
~ mill at Mountain Pass, Calif., owned by covered monazite-wolframite concentrate 

Molybdenum Corporation of America, in- from molybdenum mine tailings and sold 
creased slightly during 1967 to 25.5 mil- low-grade monazite concentrate for 

lion pounds REO in bastnaesite con- further upgrading. Metal Traders, Inc., 

centrates compared with 25.2 million New York City, sold the last of low-grade 

pounds the previous year. A new mill yttrium oxide concentrate which had been 

had been completed in May 1966 and its produced from former GSA residues by 

capacity had been expanded to 50 mil- Colorado School of Mines Research 

lion pounds REO in December of that Foundation, Inc., Golden, Colo. Late in 

year. 1966, Michigan Chemical Corp., a sub- 

In Folkston, Charlton County, Ga.,  sidiary of Chicago and Northwestern | 

Humphreys Mining Co. processed alluvial Railway Co., with a rare-earth processing 

deposits on E. I. du Pont de Nemours & plant in St. Louis, Mich., bought the 

Co., Inc., property, thereby recovering Porter Brothers Corp. mining and con- 

substantial byproduct monazite with centrating operation in Bear Valley, 

titanium and zirconium mineral con- Idaho, thereby assuring itself of a long 

centrate. Also, near Jacksonville, Fla., term rare-earth and yttrium raw mate- 

Carpco Research and Engineering, Inc., mal source. : 
under contract with Titanium Alloy Man- 
ufacturing Division of National Lead Co., Compounds and Metals.—Production of 
reclaimed monazite and a small quantity europium oxide at Mountain Pass dropped 
of xenotime from former beach sand ~7>_____ ae as . 
processing residues. The Climax Molyb- Stag mdity specialist, Division of Mineral 

993



994 MINERALS YEARBOOK, 1967 

to 9,000 pounds compared with 11,400 Research Chemicals, Division of Nuclear 
pounds in 1966. The decrease in produc- Corporation of America, Phoenix, Ariz. 
tion and sales was attributed to accumula- Small producers of rare-earth compounds 
tion of excessive inventories of color were Atomergic Chemetals Co., Division 
television phosphors and to improved of Gallard-Schlesinger Chemical Manu- 
efficiency in applying phosphors to picture facturing Corp., Carle Place, N. Y., which 
tubes. Company shipments of rare-earth made some yttrium oxide, and Transelco, 
and yttrium materials for phosphors drop-__Inc., Penn Yan, N. Y., which specialized 
ped but those for petroleum cracking in making low-cost cerium oxide for 
catalysts increased from 6.9 percent to polishing compounds. Rare-earth bearing 
14.5 percent of the total sales of $10.2 silicon compounds, for use as metal addi- 
million, 2. percent greater than 1966 sales. tives, were produced by Molybdenum 
Also at Mountain Pass, cerium hydrate, Corporation of America, Washington, Pa., 

_ lanthanum hydrate, and lanthanum car- and by Union Carbide Corp., Alloy, W. 
bonate production circuits were installed Va. Production at Alloy was about 26 | in the chemical plant. In December, after percent that of the previous year. 
Molybdenum Corp. had acquired full The two companies which produced 
control of Yttrium Corporation of Amer- misch metal were Ronson Metals Corp., 
ica by buying the minority interest held Newark, N. J., and American Metallur- 
by The Pyrites Co., Inc., the subsidiary gical Products Co., Inc., New Castle, Pa. 

_ was merged into the parent corporation. Misch metal sales were about 5 percent 
The Yttrium Corp. plant at Louviers, greater than: those of 1966 and 20 per- | 
Colo., continued using solvent extraction cent greater than those of 1965. Producers 
to produce high-purity yttrium oxide, and of higher purity rare-earth metals in- 
production began in the fall on rare-earth cluded American Potash, Gallard-Schle- 
materials such as high-purity neodymium singer, Michigan Chemical, Ronson, and 
and praseodymium oxides.” Co , Lunex Co., Pleasant Valley, Iowa. Lunex 

_ Other chemical firms processing large produced about 119 pounds of high-purity 
quantities of rare-earth and yttrium con- metals on contract, of which about 31 
centrates to compounds included Ameri- percent was yttrium, 20 percent was 
can Potash & Chemical Corp., Rare Earth lanthanum, 18 percent was gadolinium, 
Division, West Chicago, Ill.;.and .W. R. and 10 percent was erbium. These metals 
Grace & Co., Davison Chemical Division, were said to be destined for research and 
Chattanooga, Tenn., and Pompton Plains, development. 
N. J. The Pompton Plains plant made Stockholders near yearend 1967 voted 
principally rare-earth polishing powders. a merger between American Potash & Besides Yttrium Corp., yttrium oxide Chemical Corp. and Kerr-McGee Corp., 
producers included American Potash, W. with American Potash to become a sub- R. Grace, Michigan Chemical Corp., and _ sidiary of Kerr-McGee. 

CONSUMPTION AND USES 

The apparent domestic industrial con- tion of other rare-earth compounds con- 
sumption of rare-earth: and yttrium com- sisted of about 17 percent in glass, pounds and concentrates, based largely usually as polishing powders, and some 
on shipments from chemical processors, in ceramics and glazes: 10 percent in | 
dropped 15 percent to about 4,850 tons petroleum catalysts; 5 percent in steel of rare-earth oxide equivalent valued at and alloy production and in. the. making about $15 million. This was compared of misch metal and lighter flints; 5 per- 
with a weight of 5,740 tons and value of cent in carbon arc production; 5 percent nearly $21 million in 1966. In addition to in electronics; and 8 percent in other domestic sales, a considerable quantity of applications. 
concentrate was shipped abroad. Com- In terms of oxide equivalent, use of parative percentage figures for domestic oxides constituted 35 percent of the total; 
shipments of europium and yttrium oxides, chlorides, 29 percent; hydrates, 11 per- 
by weight and value, were as follows: cent: fluorides, 6 percent, and bastnaesite 1967, 1 percent and 50 percent, and 1966, and lanthanum concentrates, and rare- 
about 2 percent and almost 70 percent. o Mode . ; 
Based on value, 1967 industrial consump- Annwel wom Mo Te 6st i DDL 1967
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earth oxalate, chlorate, nitrate, carbonate, be at least as efficient as some of the 
and silicide the remainder. crystalline lasers and have the advantage 

Nearly 10,000 pounds of high-purity that the liquid can be cooled by circula- 

metal valued at about $235,000 re- tion. Neodymium glass lasers showed 

| portedly was sold but about nine-tenths promise in microwelding applications. 

of this was too low in value to be of the Most of the misch metal. produced was 

highest purity. The low unit value of an used in producing ferrocerium lighter 
additional 30,000 pounds of metal in- flints, alloyed with iron to impart 

dicated that it was probably an alloy such — strength, hardness, and brittleness. In 

as misch metal. other instances, misch metal was used 

The use of yttrium and europium oxides tO desulfurize, refine grain size, and in- 
in color television phosphors is well crease the impact strength and ductility 
established. Combinations of these in of certain steel alloys, and promote re- 

several compounds provide a superior red sistance to creep and improve fatigue 
color. For instance, at least one company Properties in magnesium and aluminum 
was said to use an yttrium oxysulfide, and alloys at intermediate temperatures. Misch 
it is known that others use an yttrium metal and magnesium iron silicides con- 

orthovanadate, both compounds being taining rare-earth metals received in- 

doped with europium. Terbium is being creased attention as nodulizing alloys that 

tried in a green phosphor but the merits promote ductility in cast iron by produc- 
have not been: fully established. Some ing graphite spheroids in the matrix. 
firms said that blue and green phosphors Adding rare-earth elements and  sub- 

employing rare-earth materials do not sequently treating with hydrogen to 

have energy efficiencies equal to those eliminate brittleness overcame hot short- 

of conventional phosphors. A glass filter ness due to deleterious impurities in 

plate, containing neodymium oxide, magnesium-zinc alloys, thereby providing 

laminated onto the viewing surface of good castability and ductility. 

color television tubes, was said to improve “Yttrium in chromium alloys promoted 

the brightness and contrast and to pro- workability and acted as a grain refiner. 

duce more saturated red, green, and blue In iron-chromium alloys, 1 percent yttrrum 

colors. Recently developed fluorescent was equal to 5 percent aluminum in im- 

lamps coated with phosphors containing proving resistance to oxidation at elevated 

europium and yttrium oxides were stated temperatures. 

to have higher light output and better Yttrium, and rare-earth metals such as 

color balance. Also, industrial mercury cerium, praseodymium, and samarium, 

vapor lamps are improved by the combi- showed promise in new  permanent- 

nation of dysprosium with mercury and magnet materials because they were 

argon gas in the inner arc tube. easily fabricated by powder metallurgy 

Yttrium iron garnet was said to have methods and could be densely packed, 

become the most widely used ferrite giving a remanent flux density close to 

material in microwave applications. It is the saturation of massive material. 

available in polycrystalline and, more Economically, magnets using the pure rare- 

recently, in single crystal forms weighing earth materials probably can compete 

as much as one-half pound. Polycrystalline only with certain expensive grades of 

garnets can be operated in low magnetic Alnico magnets or with platinum cobalt 

fields in the lower microwave frequencies magnets, but cerium-rich misch metal 

and have a low susceptibility to tempera- added to cobalt in these intermetallic 

| ture changes, particularly when the compounds was believed to be competitive 

yttrium is partly replaced with gadolin- with medium-grade Alnicos, ESD magnets, 

ium. Single crystals have been used as and anisotropic ferrites. ; 

insulating .magnetic material in_ lasers, Much _of the output of lower purity, 

light modulators, and ultrasonic devices. commercial-grade rare-earth - compounds 
Yttrium aluminum garnets (YAGS) went to the glass and ceramic industries. 

. . . Cerium and mixed rare-earth oxides 

doped with neodymium oxide were used powders were used extensively in polish- 

in a sun-pumped laser capable of carrying ing eyeglasses, camera and instrument 

television modulation. Hydrogen-free lenses, mirrors, television tubes, and plate 

solvents, containing rare-earth oxides such glass, although the latter use has been 

as neodymia in solution, were believed to reduced by the introduction into this
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| country of the Pilkington float-glass proc- catalyst employed to recover chlorine | ess. _ from byproduct hydrochloric acid. Less important in the glass industry Rare-earth oxides and fluorides are used was the use of certain rare-earth oxides in core materials for carbon-arc electrodes as ingredients in the glass. For example, emitting intense white light, useful in , cerium oxide is used as a glass decolor- _ military searchlights and in color motion izer; also, in larger quantities in the picture photography and projection. glass, cerium oxide and. neodymium The high thermal-neutron cross section oxide absorb ultraviolet light in welders of certain rare-earth elements has proved goggles and in special sunglasses and of value in some nuclear applications. optical filters. Due to its ultraviolet ab- Oxides of europium, gadolinium, dyspros- sorptive properties, cerium oxide in glass ium, and samarium have been dispersed prevents spoilage of food in transparent in control rods in a few commercial containers. Glass is colored lavender by nuclear power reactors. In a new develop- neodymium oxide, greenish yellow by ment, rare-earth oxides such as dyspro- praseodymium oxide, and yellow or brown sium _ and erbium, were combined with by cerium oxide forming cerates with hafnium oxide, another material with | titanium or lead. Cerium oxide also pre- high neutron cross section, into rare-earth vents discoloration due to radiation in pyrohafnates. This was said to provide an television tube glasses and can be used as inexpensive means of incorporating a white opacifier in glass and enamel. In hafnium into control rods. New ceramic optical uses, especially in certain boro- pellets made of aluminum and samarium silicate or borate camera lenses, lanthanum oxides or aluminum and_ gadolinium oxide increases the refractive indices and oxides were developed as atomic fire | decreases dispersion. Praseodymium oxide extinguishers. These can be inserted | mixed with zirconium oxide is used in a rapidly into a reactor to absorb excess bright yellow ceramic tile stain. neutrons whenever the reactor approaches A new single-phase, polycrystalline a dangerous operating level. Lastly, highly ceramic material, a solid solution of 90 efficient radiation shields were developed percent yttrium oxide and 10 percent which contain layers of carbon and lead, thorium oxide, has the advantages of be- dysprosium and lead, gadolinium alone ing transparent and melting at a tempera- and mixed with lead and tungsten, and a ture in excess of 2,200° C, almost twice final layer of lead or tungsten with de- that of the softening of glass. It has re- pleted uranium. 
ceived consideration for use in high- Crucibles composed of yttrium oxide , intensity incandescent and discharge were used in reducing uranium oxide to 
lamps, in windows in high-temperature the metal. Other high-temperature metal furnaces, and in microscope lenses used casting crucibles were made from mixed to study molten samples. Yttrium oxide S__cerium-thorium sulfides. Gadolinium sele- well known as a stabilizer of zirconium: ~. . . dioxide. nide has been offered commercially in 

Rare-earth elements are used in petro- thermoelectric generating equipment. leum cracking and in dehydrogenating Other rare-earth sesquisulfides, such as 
reforming catalysts. Rare-earth chloride those of samarium and cerium, withstand is an important component of a petroleum high operating temperatures in these cracking catalyst and is used in a copper generators. 

STOCKS 

At yearend, bastnaesite concentrate essor, were about 33 percent greater than 
held by the principal domestic mining that at yearend 1966. Stocks of refined company and chemical processors was yttrium oxide were eight times those of almost three times larger than at the 1966 and those of europium oxide close of 1966. The yearend supply of — . . . showed an even larger comparative in- monazite concentrate, held almost en- . tirely by two chemical processing firms, Tease. Misch metal stocks held by the 
was slightly less than that at the end of two main producers and some of the the previous year, but stocks of rare- principal users decreased 22 percent, but 
earth sodium sulfate, held by one proc- those of pure metals more than doubled.
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PRICES | 

According to Metals Week nominal $9.50; neodymium oxide $30.00 to 

prices per pound of imported monazite, $37.50; europium oxide $850 to $950; 
c.if. U.S. ports, remained as follows for gadolinium oxide $85 to $95; yttrium 
over half the year: Massive, 55 percent oxide $44 to $55; and lutetimm oxide 
rare-earth oxides, 14 cents; sand, 55 $3,000 to $3,500. The price of europium 

percent, 8 cents; sand, 60 percent, 10 oxide from American Potash dropped to 

cents; and sand, 66 percent, 12 cents. $850 per pound from $1,350 in 1966, — 

| In August price quotations for the mas- but because prices on large quantities are 

sive variety were discontinued and the lower and are subject to negotiation, this 

nominal price for a long ton of monazite oxide may sell at $550 to $800 per 

sand was quoted at $180 to $200. On pound, depending upon purity. Fluorides 
the London market, average c.if. prices from one company were priced the same 

per long ton of Australian monazite con- as the oxides, and other salts, including 

taining a minimum of 60 percent rare- chlorides, nitrates, oxalates, and sulfates 
earth oxides plus thoria varied from an in quantities and purities such as_ the 
early year. quote of £70 to £85 ($196 previously mentioned oxides, were gen- 

to $238) to £80 to £90 ($192 to $216) erally priced at 60 percent of the prices 

near yearend. A general increase in of the oxides. 
freight rates and higher packaging costs In 50- to 100-pound lots, prices for 

part way through 1966 had been re- 99.8 percent misch metal from Ronson 

sponsible for the higher prices in 1967 Metals Corp. increased to $3.00 per 

compared with those of early 1966. Do- pound in April 1967 from $2.90 in 

mestic bastnaesite concentrates, which 1966. Cerium-free misch metal remained 

had been quoted for the first time in at $5.00 per pound, didymium metal of 

January 1966, remained at, per pound 97 percent purity stayed at $15 per 

f.0.b. Nipton, Calif.: 55 to 60 percent pound, cerium metal of 99.9 percent 

rare-earth oxides, 30 cents, and 68 to purity stayed at $20, and lanthanum 

72 percent rare-earth oxides, 35 cents. metal of 99.9 percent purity stayed at 

Rare-earth oxide from the same source $27.50. 

was quoted at 45 cents per pound for In general, prices of high-purity metals 

88 to 92 percent pure material. decreased. The price list of Research 

Prices for mixed or lower grade rare- Chemicals, Division of Nuclear Corp. of 

earth compounds, called production America, quoted some rare-earth metal 

chemicals by American Potash & Chem- prices as follows: 

ical Corp., were the same as_ those of Metal ingots, 

1966. In lots of 50 to 99 pounds, ceric 99.9 . 
9 percent Dollars per pound 

hydrate sold for $1.75 to $2.00 per Il lot 1966 1967 

pound and ceric oxide sold for $1.90 p ure, sman rors 

per pound. Similar-sized lots of didy- Cerium ......--- 73 70 

mium and_ rare-earth chlorides were Europium ....... 5,000 3,600 

$0.55 per pound and didymium carbon- Lanthanum sree 79 70 

ate was $1.30 per pound. Other quoted Necuymium ..... 150 115 

prices were $1.40 to $1.74 per pound Samarium ....... 220 160 

for cerium hydrate in lots of 100 pounds Yttrium ....-.--. 180 160 

or more, depending upon purity, and Prices for distilled metals were about 

$1.85 to $1.90 per pound for optical 50 percent greater than the ingots. 

grade ceric oxide in lot sizes of 50 Metal powders in 1-pound lots generally 

pounds or more, delivered in bags.* were $40 to $50 per pound greater than 

Price lists were available from chem- the ingot prices for lower priced metals 

ical processors such as Research Chem- and up to $200 to $300 per pound 

icals, American Potash & Chemical, and greater than the ingot prices in the rare 

Michigan Chemical, and some products and higher priced metals such as lute- 

were quoted in trade journals.* tium and thulium. 

According to these sources, the price 3Qil, Paint and Drug Reporter. Current 

per pound of various oxides, in the pret. of ee tT ann, pete ay 

common lot size of 2 to 99 pounds was 192, Nos, 1-26, July 3-Dec. 25, 1967. 
. . 4 American Metal Market. V. 74, Nos. 1-250, 

cerium oxide 99.9 percent pure $7.50 to Jan. 3-Dec. 29, 1967.
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FOREIGN TRADE 
Pyrophoric alloys, including ferro- Kingdom, West Germany, Austria, and 

cerium, were shipped to Canada, United Switzerland in decreasing quantity, 

Kingdom, West Germany, and 20 other totaled 12,890 pounds worth $13,727. 
countries and totaled 141,338 pounds The Swiss materials were of high unit 
valued at $303,499. The average unit value indicating that they were of a 
value of these exports was $1.25 per special high purity. Rare-earth metals, 

‘ pound less than that in 1966. having a reported value of $30,152, were 
Monazite sand concentrate totaling received from three countries, United 

2,091 short tons valued at $270,063 was Kingdom, U.S.S.R., and West Germany. 
received from Australia (74 percent of The unit values of the material from 
weight), Malaysia (13 percent), Nigeria United Kingdom and U.S.S.R. were 
(6 percent), Indonesia (3 percent),-and high, indicating high-purity metals, but 
South Korea and West Germany (4 per- over 99 percent of the material, from 
cent). The average unit value of these West Germany, had a very low unit 
imports was $15.60 per short ton more’ value, to be expected of low-value al- 
than that in 1966. One company re- loys. Imports of low-value alloys, includ- 
ported that it imported a small quantity ing misch metal, were reported as total- 

| of xenotime from Japan. ing 10,484 pounds worth $13,339, 
Cerium chloride imports, mostly from mostly from West Germany and some 

Canada, totaled 33,486 pounds and was’ from the United Kingdom. Other al- 
valued at $3,135. The unit value of loys of rare-earth metals, totaling 2 
the Canadian material was much lower pounds worth — $328, were imported 
than chloride prices quoted by U.S. from West Germany. Ferrocerium and 
processors. Cerium oxide from United other pyrophoric alloys, from Japan, 
Kingdom, Finland, France, Austria, and West Germany, Austria, and France 
Switzerland totaled 18,249 pounds valued totaled 7,241 pounds valued at $35,062 
at $22,274. Cerium salts and other ceri- compared with 13,903 pounds valued at 
um -compounds, from France, United $65,407 in 1966. 

| WORLD REVIEW 
Australia.—Proved reserves of 100,000 pounds of yttrium oxide in concentrate, 

long tons of monazite were said to be valued at $1.69 million, was recovered 

associated with ilmenite deposits of the from uranium mill effluent in 1967. A 
Geographe Bay area, Western Australia. new yttrium processing facility was 
Monazite production in this state re- opened at Denison Mines Ltd. uranium 

portedly was running at a rate of about concentrating plant near Elliot Lake, 

1,900 long tons per year.’ Byproduct Ontario. The proposed output of this 
monazite production by a large Western facility was estimated as up to 300,000 
Australia beach sand processor was 25 pounds annually. The Nordic plant of 
percent greater than that of 1966 and Rio Algom Mines Ltd. with a rated 

77 percent greater than that of 1965. capacity of 100,000 pounds per year, has 
Based on _ first quarter production been producing yttrium oxide since 1965. | 
of monazite concentrate, it appeared Additional equipment for extracting 

that annual production would be about yttrium values was said to have been 
2,250 long tons of concentrate contain- installed at the thorium recovery facili- 
ing about 2,050 long tons monazite.* ties of Rio Tinto Nuclear Products, a 
For the years 1965 through 1967, the wholly owned subsidiary of Rio Algom 
average grade of the monazite concen- Mines. 
trates produced in Australia has been Interest was shown in the possible 
94, 92.5 and 91 percent respectively. economic extraction of rare-earth ele- 

Reportedly, Associated Minerals Con- ments from phosphate rock deposits at 
solidated, Ltd. produced _ rare-earth 

polishing powders at Southport, Queens- 5 The Australian Mineral Industry. Quarter- 
land. My gieview. Vv. 19, pt. 1, No. 4, June 1967, 

Canada.—Preliminary Dominion Bureau 6 The Australian Mineral Industry. Quarter- 
of Statistics data indicated that 160,078 yer. tatasties. V. 20, pt. 2, No. 1, September
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Table 1.—World production of monazite concentrates, by countries ! 2 

(Short tons) 

Country 1963 1964 1965 1966 1967 

Australia________..-------------------------------- r2,310 2,219 *2,582 *2,212 2,908 
Brazil_________-___-____-.--.-----_--__-------------- 2,448 7133 658 822 NA 
Ceylon.______.___.-.---.---------------------------) ------ 25 40 40 a2 
Congo (Kinshasa) ___.___.-.------------------------  ------ ------- 22 NA NA . 
India 3_____________-___ eee eee -------- = 2, 678 «=—2,30T7 89° 2,800 NA NA 
Indonesia___..__.-..-----------------------+------- 169 154 28 NA 5 
Korea, South 4______.___--.------------------------  ------  ------- ------- 13 r4 
Malagasy Republic_____._...----------------------- 678 1,063 1,196 937 27 
Malaysia (exports)___.______----------------------- 991 340 TTT 970 ©#1,661 
Nigeria 3___________.-_.--------------------------- 13 11 9 8 125 
South Africa, Republic of........-.--..-------------- 2,800 ------- -------. ------- ------- 

Total §____________.___---------------------- 11,587 6,852 8,112 5,002 4,162 

a 

e Estimate. t Revised. NA Not available. 
1 United States production data withheld to avoid disclosing individual company confidential data. 
2 Compiled mostly from data available March 1968. 
3 Year ended March 31 of year following that stated. 

b * Reported as concentrates containing 45 to 55 percent REO; also reported as 30 percent cerium, which may 
e high. 

5’ Totals are of listed figures only; no undisclosed data included. 

Nemegos, Ontario. The deposits, totaling 2,205 pounds by the installation of a 

40 to 80 million tons of apatite, were solvent extraction process developed by 
said to contain about 55 pounds of rare- The Rio Tinto Zinc Corp., Ltd. subst- 
earth oxides per ton of apatite concen- diary, Thorium Ltd. In turn, Pyrites 
trate. Co., a subsidiary of Rio Tinto Zinc, 

. . acquired a one-third interest in the 
h Minland on 1 96 / i was announced Japanese firm which is a joint venture 

k at the 0 Shad. ed Md? 76 hoes of Mitsui Mining & Smelting Co. and 
umpu ¢ y fa a oduced 2,876 short Tohoku Metal Industries. Operation of 

tons of rare-eart cone cone the new plant was expected in mid-1968. 
Ing h ee 535 nr k “304 5 0 0 rT. €Ss, Shinetsu Chemical Industry Co. used a 

wort 5 22, ; 3 { m dol ). _ *YPP! Japanese developed ion-exchange method 

Oy, Oulu, planned to quadruple its out-  t,4 produce high-purity yttrium oxide at 
put of rare-earth oxides, using Kola, plant at Takefu, Fukui Prefecture. 
apatite as a raw material. 

Two Finnish scientists, Prof. Olavi Malagasy Republic—In 1966, Etab- 

Erimetsi and Allan Johansson, con-  lissements Tricot, a French lighter Mint 

ducted research on a fuel cell using a manufacturer, ceased concentrating mon- 

praseodymium compound as a solid elec- azite at its Isandravinang plant in the 

trolyte. Manantenina district. Competition from 

. Australian monazite was the reason 
India.—In Madras State, the Mana- given for closing the plant. 

valakurichi plant of Indian Rare Earths 
Ltd., with an annual capacity of 3,000 Malawi.—A private company was given 

metric tons of monazite concentrate, was a concession by the Malawi Government 

expected to come on stream in 1967. to prospect for and determine the feasi- 

The company made such items as sare-_ bility of extracting monazite from the 

earth chloride and fluoride in its mona- Kangankunde Hill carbonatite complex 

zite chemical processing plant at Alwaye, near Balaka and northwest of Zomba. 

Kerala State. Lanthanum oxide and Laboratory tests and pilot plant treat- 

misch metal were produced on a pilot ment of the material had been demon- 

plant scale in anticipation of eventual strated previously. 
commercial-scale production at Alwaye. . | 

Malaysia—A rapid method for deter- 

Japan.—At the Nippon Yttrium Co. mining yttrium in xenotime was devel- 

Ltd. plant in Mitaka, Tokyo, high-purity oped at Ipoh, Perak State. It was be- 

yttrium oxide monthly output was ex- lieved that this would save valuable time 

pected to be increased from 660 to and prevent discarding the more valuable
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xenotime in the mistaken belief that it United Kingdom.—Rio Tinto Zinc’s 
was lower value monazite. rare-earth producing subsidiary, Thorium 

Mauritania.—Pechiney St. Gobain of Lid. opened a new laboratory at Widnes, 
France, one of Europe’s largest producers Lancashire. The company gained a 
of rare-earth oxides, explored recently Queen’s Award for Technological Inno- 
discovered deposits of massive monazite vation by developing an efficient solvent 
at Bounaga, about 60 miles southwest of extraction process for separating and 
Akjoujt and about 220 miles east of purifying rare-earth elements. The com- 
Nouakchott. The material was said to pany was in the midst of an expansion 
contain an average of 3.8 percent yttrium program which would triple annual 
oxide. Société d’Exploitation Miniére et capacity for praseodymium oxide to 
de Recherches de Mauritanie (SOMI- 65.000 ds by 1 1968 and materjal- 
REMA), a subsidiary of Péchiney, will um ~Pound's by ate 9 an materia 
mine and export the ores starting in |!y increase output of cerium, europium, 
early 1968. The ore concentrates will be lanthanum, and neodymium oxides. Sub- 
processed in the Pechiney St. Gobain sequently, Thorium Ltd. joined with 
plant, La Rochelle, France. Johnson Matthey & Co. Ltd. in forming 

Spain—A deposit of bastnaesite was 2 mew company, Rare Earth Products 
discovered at Pozoblanco near Cérdoba, td. Thorium Ltd. was scheduled to 

| and it was believed to contain a useful manage the plant starting on November 
percentage of europium. 1, 1967. a 

| TECHNOLOGY 

Although monazite is currently second- materials. Additions of small quantites of 
ary to bastnaesite in this country as a rare-earth elements were said to have 
source of rare-earth oxides, its history as little effect on the tensile properties of 
the dominant rare-earth and thorium steel. Cerium metal was purified by 
mineral reaches back to the 19th century. solid-state electrolysis, and high-purity 
A recent U.S. Geological Survey publi- neodymium, praseodymium, and didym- 

| cation is of maximum importance in ium metals were prepared by electrolysis 
making known the world distribution, of their oxides. Selective leaching of rare- 
types of geological environments, ele- earth values was facilitated by fusing 
mental contents, and relative abundance  euxenite with ammonium sulfate. Ther- 

data on monazite.’ In the event of im- mochemical data were published, and 
mensely increased demand for some of measurements were made of the reaction 
the heavy rare-earth oxides it might be rate between yttrium metal and molten 
possible to recover these elements as a lithium fluoride. Yttrium was electrore- 
byproduct from “wet process” phos- fined and the electrical properties of 
phoric acid used in producing fertilizers yttrium compounds were discussed.‘ Re- 
from marine phosphorites. The possible connaissance studies delineated an area 
extraction processes which might be used of remote potential value as a source of 
for. the byproduct recovery were dis- 
cussed.® _—_ 

Mining and concentrating bastnaesite 7Overstreet, William C. The Geological Oc- 
. : currence of Monazite. Geol. Survey Prof. 

and processing the concentrates to inter- Paper 530, 1967, 327 pp. 

mediate rare-earth products and others 6 ate schuler, | Ot in Prt and Frank 
such as high-purity europium oxide were chemistry and Potential Recovery. Geol. 
described. Two comprehensive flowsheets, Sem H aper oie Be “conventration 

showing the ore concentrating and the gf Molyidénum, Corporation of, Ameria, Part 
europium, cerium, and lanthanum cir- 31, No. 5, November-December 1967, pp. 9~ 

cuits, were p ublished.* johnson, N. L. Rare Earth Concentration at 
Bureau of Mines investigations re- Molybdenum Corporation of America. Deco 

. . . Trefoil, v. 380, No. 4, August-September- flected a varied interest in rare-earth October 1966, pp. 9-16.
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yttrium and_ related’ rare-earth ele- phosphors.’ Methods were studied to 
ments.’° achieve the maximum economy in pre- 

Investigations continued on _ fluores- paring phosphor coatings and in promot- 
| cence and luminescence phenomena of ing maximum performance under a par- 

rare-earth materials, generated by their ticular mode of excitation.” 
outstanding success in color television 

10 Barnard, P. G. Effects of Rare-Earth Addi- Stuve, J. M. Heats of Formation of Holmium 
tions on Plain-Carbon Steel. BuMines Rept. of and Terbium Trichlorides. BuMines Rept. of 
Inv. 6907, 1967, 25 pp. Inv. 7046. November 1967, 7 pp. Williams, 

Driscoll, Timothy J., Jr., and Lindsay D. Nor- Roger L. Reconnaissance of Yttrium and Rare- 
man, Jr. Thermoelectric Properties of Yttrium- Earth Resources in Northern New Jersey. 
Group V and Yttrium-Group VI Binary and BuMines Rept. of Inv. 6885, 1967, 34 pp. 
Ternary Compounds. BuMines Rept. of Inv. 11 Aia, Michael A. Structure and Lumines- 
7025, September 1967, 14 pp. cence of the Phosphate-Vanadates of Yttrium, 

Marchant, J. D., E. S. Shedd, and T. A. Gadolinium, Lutetium, and Lanthanum. J. 
Henrie. Solid-State Electromigration of Impuri- Electrochem. Soc., v. 114, No. 4, April 1967, 
ties in Cerium Metal. BuMines Rept. of Inv. pp. 367-370. 
6894, 1967, 13pp. Avella, F. J., O. J. Sovers, and C. S. Wiggins. 

Merrill, C. C., and M. M. Wong. Electrorefin- Rare Earth Cathodoluminescence in InBO3 and 
ing Yttrium. BuMines Rept. of Inv. 7018, Sep- Related Orthoborates. J. Electrochem. Soc., v. 
tember 1967, 10 pp. 114, No. 6, June 1967, pp. 613-616. 

Morrice, E., and T. A. Henrie. Electrowinning Blasse, G., and A. Bril. Fluorescence of Eu3+- 
High-Purity Neodymium, Praseodymium, and Activated Garnets Containing Pentavalent 
Didymium Metals From Their Oxides, BuMines Vanadium. J. Electrochem. Soc., v. 114, No. 3, 
Rept. of Inv. 6957, May 1967, 11 pp. March 1967, pp. 250-252. 

Porter, Bernard, R. E. Meaker, and T. A. Brixner, L. H. Fluorescence and Cathodolu- 
Henrie. Reaction Rate of Solid Yttrium Metal minescence of Eu3+ in Some Alkali and 
With Molten Lithium Fluoride. BuMines Rept. Alkaline Earths—Yttrates and Gadolinates as 
of Inv. 7008, August 1967, 13 pp. Hosts. J. Electrochem. Soc., v. 114, No. 8, 

Shaw, Van E., and R. E. Lindstrom. Extrac- March 1967, pp. 252-254. 
tion of Euxenite Metal Values by Fusion With 12 Wacher, P., D. J. Bracco, and F. C. 
Ammonium Sulfate or Ammonium Bisulfate. Palila. The Particle Size Distribution of 
BuMines Rept. of Inv. 6906, 1967, 11 pp. Yttrium Vanadate Phosphors as a Function 

Stuve, J. M. Heats of Formation of Ytterbium of Preparation Parameters. Electrochem. Tech., 
and Thulium Trichlorides. BuMines Rept. of v. 5, Nos. 7-8, July-August 1967, pp. 358- 
Inv. 6902, 1967, 7 pp. 363.
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= - By Benjamin Petkof* ) 

| | | | | 

U. S. production of salt continued to in- production of chlorine, soda ash, and other | 
crease to meet continued expanding re- chemicals, increased 7 percent in quantity | 
quirements of the domestic heavy chemical and 9 percent in value. Exports and im- | 
industry. Total production in 1967, almost — ports rose slightly over those of 1966. | 
two-thirds of which was consumed in the 

| | DOMESTIC PRODUCTION 7 

Salt was produced in 17 States during International Salt Co. began operating 
1967, five of which Louisiana, Texas, Ohio, a new refinery in Cleveland, Ohio, that was 

New York, and Michigan, supplied 86 per- capable of producing 200,000 tons per year 
cent of total production. ‘of high-purity evaporated salt from rock 

Fifty-seven companies in the United salt. The company uses its own recrystal- 
States and Puerto Rico produced.salt at — lizing process whereby salt is mixed with 
102 plants. Eleven companies, with produc- saturated brine and raised to a high tem- 
tion in excess of 1 million tons each, ac- perature by the injection of steam. In- 
counted for 86 percent of total production, soluable calcium sulfate is filtered out and 
15 companies whose production was less the clarified brine is cooled rapidly im a 
than 1 million, but greater than 100,000 flash chamber where the salt is recrystal- 
tons per year operated 26 plants and sup- lized.” 
plied 14 percent of total production; and Lithium Corporation of America and 
31 companies whose. individual production Chemsalt were jointly building 12,000 acres 
was under 100,000 tons per year, operated of solar ponds in the Great Bear Basin 
35 plants to supply: the remaining mate- near Ogden, Utah. The extraction of 
rial. on various chemical compounds including salt 

Twelve plants, with an annual produc- was expected to begin in 1970.° 
tion over 1 million tons each, supplied 57 
percent of total domestic production; and 
12 plants producing 500,000 tons to 1 mil- Stu Gommodity specialist, Division of Mineral 

lion tons each, annually, supplied 21 per- 2 Chemical Engineering. v. 74, No. 19, Sept. 
cent. The remainder was supplied by 78 11, eU) De 282. ok No Letup at Salt Lake 

plants. v. 100, No. 20, May 20, 1967, m 22. 

Table 1.—Salient salt statistics 

(Thousand short tons and thousand dollars) 

1963 1964 1965 1966 1967 

United States: 
Sold or used by producers.........----- 30,641 31, 623 34, 687 36, 463 38 , 946 

Value________...-.___--_-._-_---- $184,589 $200,706 $215,699 $229,985 $251,210 
Exports__..-...__--..-------_---_---- 781 594 688 662 678 

Value__-_..----..-.-_---.-----.-- $4,140 $3,373 $4,285 $4,472 $4,583 
Imports for consumption_._____._--__-- 1,516 2,261 2,410 2,479 2, 843 

Value_.....---_--..-.------------ $5,112 $5,677 $6,505 $6, 464 $8,541 
Consumption, apparent_..__.-...-_-... 31,376 33,290 36, 409 38 , 280 41,111 

World: Production_...._..._...-...-.----.-- 105,973 109 ,276 119,135 120,119 111,304 

1003
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Table 2.—Salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 

1966 1967 
State ——————————————————ee——————— —————w®®$eoee 

| Quantity Value Quantity Value 

California__..........---_---------------------------. 1, 693° Ww 1,732 Ww 
Kansas !____. 2-20 - eee 969 $13,388 1,069 $14, 686. 
Louisiana____.-_.-_-..--.--------._---_-----.-------.-. 8,786 44,189 9,585 48 , 483 
Michigan_____._.__.__-._-_-_---_-- i eee 4,465 38,611 4,789 42 , 389 
New Mexico. -___._-_.__----_------..-------------------- 66 716 82 1,036 
New York___-__-___--_--_-- 2-2-2. 4, 980 36, 203 5,320 41, 568 
Ohio-__--_--------.-.------ +--+ eee ee eee 5,138 35, 735 5,407 39 , 549 
Oklahoma_.-_-______-----_.--------12---- +2 eee Ww Ww 10 76 
Texas_.__-__--._ ~~ eee ee 7,724 — 33 , 797 8,344 36,435 
Utah___....-- 2 ee eee 427 ~—.«3, T70 (403: 3,525 
West Virginia____________- eee ee 1,147 5,446 1,127 5,137 
Other States 4. -----~------------------------------- 1,118 18,130 1,078 18,326 

Total_.._.-______- eee eee ______-_ ©86, 463 229 ,985 38 , 946 251,210 - 
Puerto Rico.______-__-___ 22 ee  eeeeeeeeeeeeeee 11 183 12 195 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other States.” 
1 Quantity and value of brine included with ‘‘Other States.” 
2 Includes Alabama, Colorado, Hawaii, Kansas (brine only), Nevada, North Dakota, Virginia, and States 

indicated by symbol W. . . 

Table 3.—Salt sold or used by producers in the United States by methods of recovery | 

(Thousand short tons and thousand dollars) . 

. 1966 1967 
Method of recovery ——_—_ 

Quantity Value Quantity Value 

Evaporated: 
Bulk: 

Open pans or grainers._.________._..-_-.-.____-- 305 $8,220 356 $10, 608 
Vacuum pans_____._------.-.---------.-------- 2,633 °° 60,317 2,860 65,515 
Solar... 2-2 2-2 eee eee eee), 769° 11, 688 1,729 11,356 

Pressed hlocks..__.__..-_.--_.___--_.2________-_-_-e 328 8,529 | 344 8,367 

Total_._.___--- eee 5,035 88,754. 5,289 95,846 

Rock: _ oO - 
Bulk... eee _-------_- =©10,020 59,436 11,598 70,100 
Pressed blocks___________-.-.-__-._-___-_-____._._- 60 1,682 63 1,853 

Total_______.-___- 2 ete ____-. »=.10, 080 61,118 11,661 71,953 
Salt in brine (sold or used as such)________._.__._..__-_._ 21,348 80,113 21,996 83,411 

Grand total_....._......-..-----_---.---.-----.-. 36,463 229,985 38,946 251,210 

Table 4.—Evaporated salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 

1966 1967 
State _—_ Ore OO 

Quantity Value Quantity Value 

Kansas___._-_-_-_----..---- +2 ee eee eee 452 $10,836 521 $12,085 
Louisiana___..._.-_-.-_--- ~~ eee 267 6,354 301 7,619 
Michigan.___...--_..___.-.--_--_------_-____-_--___._-_--__ 1,033 23,145 1,042 24,439 
New York._____2_ eee 648 15,312 729 16,512 
Ohio_.--....---- 2 - eee 607 13,207 688 14,908 
Oklahoma._.____.._-____-- 2 eee eee ee WwW W 7 67 
Other States !_..- eee eee -_--_. =62, 028 19,900 2,001 20,216 

Total____._-_--- eee eee.) = 5, 085 88 , 754 5, 289 95,846 
Puerto Rico_..______-_- eee eee eee eee 11 183 12 195 

W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Other States.” 
1 Includes California, Hawaii, Nevada, New Mexico, North Dakota, Texas, Utah, and States indicated by 

symbol W.
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Table 5.—Rock salt sold by producers in the United States 

(Thousand short tons and thousand dollars) 

Year Quantity Value Year Quantity Value 

1968___.-.----.-------------- 8,345 $51,648 1966__.._-_-_----------.------ 10,080 $61,118 
1964_______.-.--.---.-------. 8,554 52,290 1967___-___.-.--..-...-...-. 11,661 71,953 
1965__.--__.-..--------..---. 9,810 57,710 

Table 6.—Pressed-salt blocks sold by original producers of salt in the United States 

(Thousand short tons and thousand dollars) 

From evaporated From rock salt Total 
Year salt 

Quantity Value Quantity Value Quantity Value 

1968_____..-----------n-------------------  862—s«4$7,914— 60-—s« $1,589 = 422s $9, 508 
1964__. 2.202 eee ------ = 387 8,659 65 1,725 452 10; 384 
1965__.__-.-._.-.--------1 ~~~ 878 8,701 68 1, 767 443 10, 468 
1966___._-___--___----- eee. = 328 8, 529 60 1, 682 388 10,211 
1967__.-__....--_------._.---------------.-. 344 8 , 367 63 1,853 407 10,220 

| CONSUMPTION AND USES 

Of the total domestic salt output 64 per- percent of the domestic salt sold and used. 
cent was sold or used in the chemical The next largest use, for ice and snow 
manufacturing industry, 42 percent was removal and road bed stabilization, ac- 
used for production of chlorine and its by- | counted for 14 percent of total salt output. 
product caustic soda, 18 percent for sodium Salt assumed to be used as table salt repre- 
carbonate (soda ash), and 4 percent for sented 3 percent of the total. | 
other chemicals. The chemical manufac- Of the total salt consumed, 56 percent 
turing industry therefore consumed 64 was sold or used as brine. |
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Table 7.—Salt sold or used by producers in the United States, 
by classes and consumers or uses 

(Thousand short tons) - 

1966 1967 
Consumer or use —_—— SSS 

Evap- Rock Brine Total Evap- Rock Brine Total 
orated orated 

Chlorine____.__.__.-_-_-_---- eee WwW W 18,196 15,410 451 1,561 14,228 16,235 
Soda ash__________--__- eee WwW W 7,207 7,208 WwW W 6,823 6,825 
Soap (including detergents)_________- 23 8 23 54 23 8 _--- 31 
All other chemicals____..-__-._-____-_ We 1,206 Wi 1,541 314 1,459 38 1,811 
Textile and dyeing__.______________- W 104 WwW 202 W 94 WwW 189 
Meatpackers, tanners, and casing man- 
ufacturers.._._.___..-___....---- WwW 424 WwW 723 297 431 ___e 728 

Fishing__..._.._.-__-.._-_-_----__- 16 4 __L._ 20 14 — BL 19 
Dairy___....-. 2-2 eee eee 40 A wie. 44 46 4 ___. 50 
Canning.______.___.____--_-------. 172 386 __ 208 183 WwW WwW 233 
Baking___-.-_-___.__.______-_.-_---. 108 WwW W 107 WwW W ieee 113 
Flour processors (including cereal) ___ 60 8 ___- 68 59 9 LLLLe 68 
Other food processing__._.._._.._-._..-.- 140 30 _-.-. 170 152 WwW WwW 188 
Iee manufacturers and cold storage 

companies. __._______.-_- 2 eee W 17 WwW 26 W 13 WwW 20 
Feed dealers______...__.__.-_-----. 654 369 ___._ 1,023 718 398 __... 1,116 
Feed mixers__..____.....__---.---. 302 131 Lee 433 323 Ww WwW 464 
Metals._._-_._-_..2__ -_-.___-_------_- W 106 WwW 236 WwW 121 WwW 249 
Ceramics. (including glass)_._._____-- 4 10. ____e 14 5 10 ____- 15 
Rubber_...._-_____--_------_.------ W WwW 93 132 WwW WwW 13 112 
Oil. ee eee 61 64 52 177 63 49 126 238 
Paper and pulp________________-_-- W 134 WwW 192 16 124 13 153 
Water softener manufacturers and serv- - - 

ice companies.___.____._._..._._.-._ 301 :« . 286 4 591 335 W WwW 683 
Grocery stores }_______.._-.-.___.-. 639 291) _____ 930 678 3388 _...__ 1,016 
Railroads___._.--.---..------------ 10 27) _-_-- 37 6 27 _---- 33 

~ Bus and transit companies.._______~- W ~ 414 W 17 WwW Wee 69 
States, counties, and other political 

subdivision (except Federal) ?_____- 174 3,956 3 4,133 WwW 5,157 WwW 5,297 
U.S. Government__..____._...-.---. W ' 29 WwW 55 WwW 31 WwW 66 
Miscellaneous__________-___-_-.---- 1,118 934 660 2,712 1,081 1,183 661 2,925 
Undistributed 3_____._____.__._.__---. 1,218 1,888 110) __L ee 525 639 99 ____. 

Total____-.------._---------- 5,035 10,080 21,348 36,463 5,289 11,661 21,996 38,946 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.”’ 
1 Includes salt assumed to be used as table salt. . 
2 Includes salt used for ice and snow removal! and roadbed stabilization. 
3 Includes some exports and consumption in overseas areas administered by the United States, and items 

indicated by symbol W.
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Table 8.—Distribution (shipments) of evaporated and rock salt in the 

- United States, by destination 

(Thousand short tons) 
I Ii — I 09000 

1966 1967 

Destination — 
Evapo- Rock Evapo- Roek 
rated rated 

I 

Alabama________----------------------------- 29 -c crc rrr 37 485 40 427 

Alaska. _.____-_------------------------------- 00 - oon reece WwW a Ww WwW 

Arizona...._----------------------- ee 
WwW 5 w WwW 

Arkansas____--------------------------- o-oo ce 17 T4 16 83 

California. .-_------------------------- cr oeo re 850 Ww 759 Ww 

Colorado__..-------------------------- o-oo 
81 28 96 35 

Connecticut__-_----------------------------- oer 18 WwW 19 Ww 

Delaware_______----------------------------- 57-0 ctr 8 WwW 8 WwW 

District of Columbia__.___-._--------------------------------- 
4 WwW 3 WwW 

Florida...._____---------+------------- 2-2 oo rrr 29 95 31 107 

Georgia_______--_-------------------------- 7-0-2 - errr 55 222 56 WwW 

Hawaii..._______---------------------- oro een 
WwW _----- WwW _ae---- 

Idaho________--_---------------------- 90 r rn 43 WwW 43 WwW 

Tllinois.____.____------------------------------ 00+ -- 070-077 268 524 281 461 

Indiana._._______-_--------------------- neon 
135 306 144 380 

lowa_._____.___- eee eee ne ne ene nnn nn eee 148 211 174 243 

Kansas_.__________---------------- 2 enn 70 184 86 204 

Kentucky_______-----------------------------r cc rr rc 43 274 45 343 

Louisiana__.______-------------------------------rr rrr 33 332 34 391 

Maine______._____----------- -- ee ener 12 Ww 13 Ww 

. Maryland. ____------------------------------- rrr 43 WwW 46 116 

Massachusetts. _.___-_------------------------------------077 
710 374 57 613 

Michigan________---------------------------------- 00000 174 WwW 180 WwW 

Minnesota.______--------------------------- 9-707 
ocr rrr 143 266 155 341 

Mississippi. __._.---------------------------------00r 
rr 15 13 17 72 

Missouri_____._-_------------------------- ore 
83 304 Si 353 

Montana_____-_--------------------------- rrr 
35 1 37 1 

Nebraska_____..__-------------------------- 0 rrr 86 84 90 92 

Nevada________--------------------- ooo rrr 24 WwW 22 Ww 

New Hampshire_____-----------------------------0 
0-70 r rrr 5 WwW 9 WwW 

New Jersey__._._-------------------------- roo rrr 161 405 157 465 

New Mexico______-------------------------- ocr cr re 13 57 14 71 

New York______-------------------------- o-oo rrr 256 WwW 354 WwW 

North Carolina__....-__----------------------------- ccc 107 153 105 161 

North Dakota___-._------------------------------c 
ccc 39 4 42 4 

Ohio._________------------------------- 00 errr rrr 283 812 303 961 

Oklahoma_______--------------------------7 ror 30 57 34 56 

Oregon______.----------+------------ 2 e rrr rrr 55 WwW 33 WwW 

Pennsylvania___.-----------------------------0 
rrr 187 619 203 823 

Rhode Island. ____-------------------------------- 
or 11 WwW 12 WwW 

South Carolina__._.--_---------------------------cr 
ccc 32 18 32 20 

South Dakota_____._-__---------------------------cr 
ccc 38 22 36 21 

Tennessee. _.____----------------- oor 
122 WwW 129 290 

TexaS.._______-__---- ee ee nnn en ner 105 360 113 422 

Utah._..._______-_-------- eee ee eee een ee re 138 WwW 154 WwW 

Vermont_______--------------------- oor 
8 WwW T WwW 

Virginia____._.----------------------------- rrr 
87 142 88 124 

Washington.__._-_------------------------------oc 
rrr 155 WwW WwW WwW 

West Virginia_________-------------------------------------- 
22 94 21 108 

Wisconsin_..__._-------------------------------cr 
tr 146 259 154 425 

Wyoming.-...------------------------- 2-00 rrr 21 WwW 20 WwW 

Other 1_._.._--_------------------ o-oo eet 490 3,236 736 3,448 

Total.__________-------------------------- rrr rrr 5,035 10,080 5,289 11,661 

I _ TT 

W Withheld to avoid disclosing individual company confidential data; included with “‘Other.” 

1 Includes shipments to overseas areas administered by the United States, Puerto Rico, exports, some ship- 

ments to unspecified destinations, and States indicated by symbol W. 

PRICES 

During the year The Oil, Paint and Based on reported production data, the 

Drug Reporter quoted rock salt and table average, per ton values of rock and 

salt (paper bags and carlots) at $1.00 and evaporated salt were $6.04 and $18.12 

$1.34 per hundred pounds respectively respectively. 

during the year.
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a FOREIGN TRADE | 

Exports and imports of salt remained Table 9.—Salt shipped to the Common- 
low compared with domestic production. wealth of Puerto Rico and overseas areas 
Exports, the bulk of which went to Japan administered by the United States 
and Canada, increased about 2 percent in (Thousand short tons and thousand dollars) quantity over those of 1966. Imports in- eee 
creased about 15 percent. Canada, Mexico, | 1966 1967 

to4 ‘ _ Area —— eee the Bahamas, and Tunisia supplied 95 per Quan- Value Quan- Value 
cent of the total. Imported material was tity “tity 
about 7 percent of domestic production. ee 

American Samoa______ (1) $16 (1) $16 
Guam_____--.__-..___ (4) 14 @) 19 
Puerto Rico__._______ 10 762 11 840 
Virgin Islands__._._.__ (2) 13 (#) 17 

—_——— 

. 1 Less than 14 unit. 

Table 10.—U.S. exports of salt by countries 

| . (Thousand short tons and thousand dollars) . . 
eee 

. 1966 1967 
Destination -_ 

. Quan- Value Quan- Value : 
tity : tity 

eee 

Australia______------_- 2 1 $62 1 $56 Bahamas_____-____-______...__.__.._._____________-_........... (4) - 30 1 36 Brazil.______.---------2- ee 45 206 () 4 Canada_---—_.-----_- 2222-2 -- 2-2 === 2-22 ieee-_---------. 178 1,687 += 205s, 788 Dominican Republic. _______--. 2 eee 1 52 1 45 Greece________- eee 1 43 1 26 Japan___.. 429 1,890 460 2,098 Mexico________ 2 eee 2 62 2 52 Netherlands. _________.______.._______________....._._..... () 3 1 21 Netherlands Antilles_________.22 eet 2 47 1 47 Peru__.__-- eee (@) 15 1 49. Saudi Arabia___-_-- ee ____ 1 49 1 60 South Africa, Republic of__.-.___.- 2! () 20 1 18 Spain________- ee 1 31 1 21 Trust Territory of the Pacific Islands__.____-_____________________ (4) 11 1 22 Other___._.- ee 1 314 () 290 

Total______ 22 662 4,472 678 4,583 
ESS 

1 Less than 14 unit. 

Table 11.—U.S. imports for consumption of salt, by countries ! 

(Thousand short tons and thousand dollars) . 
eee 

1966 1967 
Country —---——— 

Quantity Value Quantity Value 
eee 

Bahamas.___________._- 2. 330 $1,234 270 $1,005 Canada_____________-- 222 1,320 3,503 1,486 4,860 Chile. _ eee aaeee ~---- 78. 218 Mexico___.__________. 2-2 iti... 636 982 830 1,724 Spain_____-__-- eee 43 305 ~---- week Tunisia. ___-___- 22 124 371 169 542 United Arab Republic___-.____.._______- 26 66 48 159 Venezuela.____________ ee wen neee Ae Le 12 32 Other____._ 2 (2) 3 (2) 1 

Total --_----.---------------------------------------- 2,479 6,464 2,848.8, 51 
eee 

1 Includes salt brine from Canada through the Detroit Mich., customs district for 1966, 657,489 short tons valued at $203,866; 1967, 443,457 short tons valued at $128,839. 
2 Less than 44 unit.
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Table 12.—U.S. imports for consumption of salt, by classes 

(Thousand short tons and thousand dollars) | 

a 0 nn nn nn ne UU EEE EEEEIEEE 

_. In bags, sacks, barrels 
or other packages Bulk (dutiable) ! 

Year ~~ (dutiable) 

Quantity Value Quantity Value 

a 

1965_.___.___----- eee eee eee ene eee eeee--e---- 14 $241 2,896 $6,264 
1966______.-_-_--------------2eaeeneee----------- = 10 208 ...: 2,469 6.256 
1967________.-._.--------------eeeneeeeene-------- 14 282  ~—s« 2. 829 8.259 | 

| 

1 Includes salt brine from Canada through the Detroit Mich., customs district for 1965, 645,481 short tons 
valued at $179,350; 1966, 657,489 short tons valued at $203,866; 1967, 443,457 short tons valued at $128,839. — 

Table 13.—U.S. imports for consumption of salt, by customs districts 3 

_ (Thousand short tons and thousand dollars) 

1966 1967 
Customs district oOo eee - — r--,nrnk,., _ _ 

- Quantity Value Quantity Value 

ee I SL 

Baltimore, Md_....---------- oe eee eee eeeeeeeceeeeeeeeee---- — 85—s«G$2G 179 $490 — 
Boston, Mass_______.---------------------------------------- 71 370 92 369 

Bridgeport, Conn___..__-_------------------------------------ 52 240 22 59 

Buffalo, N.Y_.-...__----.---------------------+---------------- 97 534 52 225 

Chicago, Ill__.....-.----------------------------------------- 12 350 - 181 858 

Cleveland, Ohio_.___..._.------------------------------------- 52 219 190 806 

Detroit, Mich.._.__..-.-------------------------------------- 921 .1,495 ... 850 2,205 

Duluth, Minn___.________---.-------------------------------- 21 104 43 161 

Juneau, Alaska. _.........------------------------------------ (2) 2 -enee ----- 

Los Angeles, Calif....._.....---------------------------------- 118 243 175 361 

Milwaukee, Wis___.__.--------------------------------------- 43 197 85 392 

New York City__..._..--.------------------------+----------- 64 263 46 162 

Norfolk, Va_..-._.__-.--------------------------------------- (2) 1 12 43 

Ogdensburg, N.Y..-..---------------------------------------- (?) 1 (?) 4 

‘Philadelphia, Pa_.........------------------------------------ 12 32 22 164 

Portland, Maine___..___.-.-_---------------------------------- . 67 420 127 635 

Portland, Oreg___.__.---------------------------------------- 135 231 137 171 

Providence, R.I_____..-_------------------------------------- 4 19 26 qT 

Rochester, N.Y_____-_-_--_--_------------------------------- (2) (2) ~---e _---- 

St. Albans, Vt... _.________---------------------------------- 3 18 13 5d 

San Juan, Puerto Rico_________.------------------------------ (2) 1 6 31 

Savannah, Ga__..________.------------------------------------ 168 621 157 579 

Seattle, Wash____._________.-____----.----------------------- 453 768 391 602 

Wilmington, N.C._._____.------------------------------------ 41 109 37 92 

Total 22 eee eeeeeeeee-- 2,479 6,464 2,843 8, 51 

erm 

eee ee a 

1 Includes salt brine from Canada through the Detroit Mich., customs district for 1966, 657,489 short tons 

valued at $203,866; 1967, 443,457 short tons valued at $128,839. 
2 Less than 44 unit. 

WORLD REVIEW | 

Australia—The industry has been in to the company’s chlorine-soda plant at 

the process of developing new production Botany, New South Wales.* 

facilities to meet demands by domestic In addition, Norseman Gold Mines N.L. 

industry and the Japanese chemical indus- and Sumitomo Shoji Kaisha Ltd. of Japan 

try. Shark Bay Pty. Ltd. shipped salt to agreed to a joint venture to recover salt at 

Japan from its first commercial harvest at Lake Lefroy, 60 miles north of Norseman, 

Shark Bay in Western Australia. Salt was | Western Australia, for export to Japan.* 
also produced by Imperial Chemical In- 
dustries of Australia -and New Zealand, 4 Bureau of Mines. Mineral Trade Notes. v. 
Ltd., at its Port Alma, Queensland, solar 5, No. 1, January 1968, D. 27-28. de Notes 

° ° u e o 

salt field project. The output was shipped 64, No. %, June 1967, D. 03. rade mo v
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- Table 14. World production of salt, by countries 12° - 

Fes (Thousand short tons): 
ree 

Country mete es 1968 1964 1965 1966 1967 P 

North America: ne 
Canada____ 22 eee 23,722 r 3,989 4,584 r 4,492 5,351 

_ Caribbean Islands: ss _ . ee 
Bahamas______----_....-.-----.-. | 257 370 t3 463 ‘TNA NA Leeward Islands_.--______._.-_____ 7 33 8 e8 NA Turks and Caicos Islands_-2-______. 30 9 3 e3 NA Cuba_._ 22 te 99 96 117 e110 NA Dominican Republie:. a bw ne oo. 

Rock salt__.__-_- 32 2 rl rNA NA Other salt:_. 202 2 a 32. 29 e28 | NA Haiti. eee eee eT Oa 11 edt NA Netherlands Antilles___.__.________ (4) . (4) e2 e2 NA Costa Rica_-___.___________ 7 22 2 2 NA El Salvador.______----_- eet (4). t24 - T2R FQ NA Guatemala__________._. ee 21 20 17 r22 NA Honduras__________________... - efi _ et. e 11 e11 25 Mexico_______-___._ ee r1,412 r 1,980 r2,229 r 2,681 3,671 Nicaragua____ 2 18 ~ 19 20 21 NA Panama_________-_____ 11 12 12 10 NA United States (including Puerto Rico): 
~ Rock salt____-_2 20-2 8,345 8,554 9,810 10,080 11,661 Other salt: | ; . - United States___-_...___1_1__. (22,296 23, 069 24,877 26,383 27,285 , a Puerto Rico_.________________ 8 a) 8 ill 125. . South America: co mo os Argentina: - ; . So: - Rock salt_.__.2 222 3 2 r3 r2 NA Other'salt___.-2-- 2 300 431 t 807 | -* 854 NA Brazil___. 2-2 et 1,315 831 1,323 1,447 .. -NA Chile. ___- 2 53 104 - 110 224 461 Colombia: . mo, Rock salt__.-.2222 eee 292 319 309 ® 332 342 Other salt____2222_-_2 —(8F 56 t 56 r 89 - 175 Ecuador ¢____._________..___............ 89. 89 39 39 _NA © Peru_____---2 2 ee! r115 147 152 191 | 155 Venezuela____.._.___________. 84. 224 190 164 e 94. Europe: oo a . Austria: 
Rock salt___.._2 2 6 . 1 1 1: 1 _ Other salt__ 2-2-2 et 413 r 431 r 444 r517 466 Bulgaria.-.-.--__.____.___. 116. 90 138 e 138 e165. Czechoslovakia___.___.__._.._..______. 206 203 211 r217 © 220 Denmark.._.._.__.___________..._.___. ---- eee ~------ wee eee 28 110 France: 
Rock salt and salt from springs. ____ 3,405 3,573 3,663 3,749 e 3,748 Other salt____.-_._._.... 6, 667 872 1,241 ™1,173 e1,213 Germany: - 
East._..-2-22-- 2,291 2,291 2,083 e 2,200 e 2,200 West (marketable): 

Rock salt__.-__-_---2 5,769 5,957 5,627 5,646 e 5,622 Brine salt_________.-..__.. 400 440 483 625 NA Greece. __ et 91 T1111 96 100 - NA Italy: 
; Rock salt and brine salt_.._________ 2,086 2,244 2,347 72,3384 © ¢2,847 Other salt______..____.__. 1,022 928 1,221 ™1,565 e 1,653 Malta___-__- 2 . 2 2 3 NA Netherlands________........_......___. 1,630 1,759 1,882 2,047 2,122 Poland: , - 

Rock salt__.-___ 2 711 728 743 * Sie) °2 756 Other salt__________.____.___ 1,639 1, 743 1,789 ™1,816 ’ Portugal: a oo Lo Rock salt___.2-2 2 87 98 99 108 e121 Other salt___.-___-_2-. 295 256 451 874. NA Rumania__________.__._... 1,804 1,994 2,222 2,255 e2,315 Spain: . 
Rock salt_____-_. 0 771 808 - «876 TNA NA _ Other salt 5_______- ee 1,101 1,313 | *1,171 ™NA NA Switzerland__.______.__.._.._._._.____ 211 201 254 t 209 e 220 U.SS.R. ett ------ ~—- 10, 538 11,133 e 10,500 e 10,500 © 10,500 United Kingdom: | 
Rock salt____-_.-._-_--2 842 776 810 1,176 NA 
Other salt______.________________. 6,317 6,659 © 6,906 6,929 NA Yugoslavia__._._.-...--_- 2.2 _-_-- 184 203 192 —s 182 185 Africa: 

7 - Algeria_____-_-__ oe 137 128 128 * e128 e 129 
Angola_______--_ 76 89 65 67 e71 
Cape Verde Islands_____._____________. 32 35 44 er44 °44 
Chad.__ ee 28 8 11 11 ell
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Table 14.—World production of salt, by countries ! —Continued , 

(Thousand short tons) 

a 

Country 1963 1964 1965 1966 1967 P 

mere 

Africa—Continued 
Ethiopia (including Eritrea) 6____.._---- 281 226 207 er 353 e 331 
Ghana_____-.-.-------------------+---- (F) 34 30 40 e 33 
Kenya___._---.--------.------------- 19 30 34 35 e 35 
Libya____---------------------------- 21 13 13 r (4) NA 
Malagasy Republic. _----.---..-------- 220 320 160 503 NA 
Mali________._._._.------------------ NA NA 3 r3 e4 
Mauritius____.-...._-_--..------------ r4 4 4 4 4 
Morocco__.__-.---------------------- Al 67 37 43 22 
Mozambique________..--.---.--------- 44 ~uuu--- 83 r29 NA 
Senegal (including Mauritania) -__.__---- 66 62 56 67 66 
Somali Republic_____._-..-._.---------- 2 7 6 (4) WA 
South Africa, Republic of._...-----.---- 218 331 365 346 325 
South-West Africa, Territory of: 

Rock salt__...-.-------.---------- 6 6 6 6 e6 
Other salt________--._------------ 66 . 103 103 65  e83 

Sudan______________-_-_-.------------ Al 66 57 AT e 44 
Tanzania_________-_-_--_.------------ 37 36 43 45 e 44 
Tunisia (sales)_...-.-_----..---------- 340 236 392 362 NA 

Uganda______.--_---------.---------- 3 3 3 2 e2 

Asi United Arab Republic._...------------- 432 744 545 691 NA 

sia: 
Aden______-.-_------..-----------+--- 95 89 79 79 66 

Afghanistan: 
- Rock salt___..--------.----------- 23 14 20 22 NA 

Other salt___...-_----..---------- 13 13 22 21 NA 

Burma___._.-.-----------+----------- 177 140 146 t 130 186 

Ceylon_________---.------------------ 25 57 86 71 84 

China, mainland e___.__..-.__---------- 11,600 11,000 14,300 14,300 14, 300 

Cyprus...--~-------2--2- 200200770707 NY a------ 6 ~-— 4 3 

0a_. ~~ ee ee ee ell 
India... 1... 5, 006; 5,122 5,184 4,969 6,200 

Indonesia____.--._-.-2-L..------------ 495 58 278 e 276 110 

Tran 7__ 0 eee + 380 | 243 248 e 248 NA 

Iraq 8____.___----..-_---------------- 34 e 30 e 66 e 66 © 66 

Israel___-._______-..-_---------------- 57 AT 61 r 64 63 

Japan__....__------.--_-------------- 823 984 935 937 1,073 

Jordan________..-..__-.-------------- 20 22 22. 14 13 

Korea: 
North e¢____-_-_-_---------------- 500 440 550 ~* 600 600 

South_____.___-_-_._-_---.-------- 254 425 737 433 578 

Kuwait________-----___-----1-------- ------- -a----- 8 r4 eg 

Laos__.________..-.----------.------- NA e3 e3 4 3 

Lebanon___..._--_-_---_-------------- 21 22 26 28 e 28 

Mongolia e___.___-.------------------ a) 9 9 9 9 

Pakistan: . 

Rock salt____...._----..---------- 267 217 299 345 NA 

Other salt__________--._-.-------- 234 214 246 216 NA 

Philippires.__....__-.--..------------ T7 52 r 281 ~  ¥ 202 128 

Ryukyu Islands_____..---._.---------- 4 3 3 7 T 

Saudi Arabia___._____________-_-------- 11 NA NA e3 e3 

Syrian Arab Republic__._-_..--.------- 17 18 23 e 22 © 22 

Taiwan______________-_--__---------- 690 664 617 453 571 

Thailand_.___________-___-_-_-.------ 293 209 207 e 220 e 120 

Turkey: 
Rock salt__.._.__.-_--....-------- 33 36 39 35 NA 

Other salt____.__....._.---------- 406 355 505 279 NA 

Viet-Nam: 
North..___..----.---.------------ 141 e 165 e 165 e 165 NA 

South________--..-_---_._-_------ 216 208 177 e176 NA 

Yemen_______..-_..-----.-_---------- e110 e 39 ------- e194 ¢110 

Oceania: 
Australia. ___.._-.._--..-------------- 651 611 7133 r 722 NA 

New Zealand___._____-.---.---------- 12 24 39 40 NA 
a a 

Total 9....../__-------------------- '105,978 *109,276 1119,185 +*120,119 111,304 

nen nen 

e Estimate. P Preliminary. t Revised. NA Not available. 

1 Salt is produced in many other countries but quantities are relatively insignificant or reliable data not 

available. 
2 Compiled mostly from data available May 1968. 
3 Exports. 
4 Less than }4 unit. . 
5 Includes an average annual production in the Canary Islands of 15,000 metric tons of sea salt. 

6 Year ended September 10 of year stated. 
7 Year ended March 20 of year following that stated. 
8 Year ended March 31 of year following that stated. 
9 Total is of listed figures only: no undisclosed data included.
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| Brazil—Union Carbide: Pan-American a joint company will be established to 
acquired control of the Salgema Industrias develop the province’s salt resources. Pitts- 
Quimicas Ltda. to develop the rock salt burgh Plate Glass anticipates using any 
deposits in the State of Alagoas.® output to supply 300,000 tons of salt an- 

Bulgaria.—A salt. deposit has been dis- nually to its projected Puerto Rican chlo- 
covered near Provadiya at a depth of 3,000 rine and caustic soda plant.” 

7 feet. The dome-shaped deposit has been Peru.—Most Peruvian salt was _pro- 
drilled to a depth of 3,000 feet and will be duced by Estanco de la Sal from salt beds 
mined by the solution method. Production and from solar evaporation of sea water. 
will be used to supply a calcined soda Domestic consumption totaled almost 120,- 
plant being developed at Devnniya.’ 000 tons. Additional production is expected 

Canada.—Preliminary data indicated from the evaporation of brine for potas- 
| that Canadian salt production reached 5.4 sium recovery, when the Minera Bayovar 

million short tons in 1967, about 57 per- plant comes into production.” | | 
cent of which consisted of rock salt.§ Dur- Portugal.—A_ report has been prepared 
ing 1966 rock salt was produced by two describing the rock salt deposit in the | 
companies in three mines. The bulk of Algarve province of southern Portugal. 

_ Ganada’s salt exports in 1966 went to the Technical and economic problems relating 
United States.® to rocksalt mining were discussed and 
Denmark.—Dansk Salt A/S, a Danish- recommendations were made.!3 

Dutch venture and the only Danish salt United Kingdom.—The cnly working 
producer, began production in 1966 with rock salt mine in the United Kingdom is an output of about 28,000 tons. In 1967 located at Winsford in Cheshire. Mining 
the company’s output was estimated be- on a small scale began in 1844 and con- tween 110,000 and 165,000 short tons. Ex- tinued until 1852, production was re- 
ports of salt to markets in other Scandina- sumed in 1928. Improvements begun and vian countries were anticipated.’° further modernization in 1960 increased 

Dominican Republic—The Pittsburgh productive capacity. The salt of 95 per- 
Plate Glass Company signed an agreement cent purity is found in two rock salt 
with the Dominican Corp. of State Com- beds, each about 80 feet thick beginning 
panies in October 1967 to study the feasi- at the 260-foot and 400-foot levels re- 
bility of developing the salt resources of spectively. Only the bottom 20 feet of 

_ Barahona Province. If salt can be mined, the lower bed is mined. 

7 TECHNOLOGY 
A survey of the known salt domes in developing economic and marketing 

Texas, Louisiana, Mississippi, Alabama, studies of this four-State area. 
and the associated offshore tidelands pro- Japan, which 1S dependent on foreign 
vides information, such as location, depth Sources for its salt supplies, has developed . processes that utilize salt with varying im- of cap rock and salt, liquid gas propane .. . faciliti ducti f salt d oth purities from different world sources for 
sathnes, production of salt and other the Japanese chemical industry. A paper minerals, and rock related to the dome on ‘the subject provided analysis of the 
structure, for proved salt domes in the impurities contained in salt from the 
area. This information is valuable for various producing countries.'¢ eee 

6 Chemical Age (London). Brazilian Rock 13 Fitch, F. H. Exploitation of Rocksalt De- Salt Deposits To Be Exploited by UCC. v. posits at Loule. Organization for Economic 97, No. 2497, May 20, 1967, p. 31. Cooperation and Development, Paris. Project 7 Bureau of Mines. Mineral Trade Notes. v. No. AT (67) 18, Jan. 8, 1968, 65 pp. 65, No. 3, March 1968, pp. 39-40. 14 Chemistry and Industry (London). Mead- 8 Dominion Bureau of Statistics (Ottawa, owbank Salt Mine. No. 25, June 24, 1967, p. Canada). Salt. v. 22, No. 12, December 1967, 1061. 
1 p. 15 Hawkins, M. E., and C. J. Jirik. Salt $D. H. Stonehouse. Salt. Canadian Mineral Domes In Texas, Louisiana, Mississippi, Ala- Yearbook. No. 45, 1966, 6 pp. bama, and Offshore Tidelands: <A Survey. 10 Bureau of Mines. Mineral Trade Notes. v. BuMines Inf. Cire. 8318, 1966, 78 pp. 65, No. 1, January 1968, p. 27-28. 16'Yamaha, Mashio, Hidetomo Suzuki, and 11 Bureau of Mines. Mineral Trade Notes. v. Kiyoshi Tsukamoto (Ebara-Infileo Company, 65, No. 1, January 1968, p. 28. Tokyo, Japan). Advanced Brine Purification 12 Bureau_of Mines. Mineral Trade Notes. v. Process in Japan. Electrochem. Technol., v. 64, No. 12, December 1967, p. 45. 5, No. 5-6, May-June 1967, pp. 257-261.



By William R. Barton ' : 

DOMESTIC PRODUCTION 

For the first time in almost a decade, 1965. While 1967 output from commercial 
| sand and gravel production failed to post. operations declined 2 percent, that from 

gains. 7 Government and contractor operations was 
The 905 million tons of sand and gravel _ off 7 percent from 1966. 

sold or used in 1967 was almost 30 mil- 1 Geologist, Knoxville Office of Mineral Re- 
lion tons below the corresponding figure sources, Bureau of Mines, Knoxville, Tenn. ; 

ose formerly commodity specialist, Division of 
for 1966, and 3 million tons below that of Mineral Studies. 

Table 1.—Sand and gravel sold or used by producers in the United States, by classes of 
| operations and uses 
(Thousand short tons and thousand dollars) 
pr 

1966 1967 } 
Class of operations and use rr 

Quantity Value Quantity Value 
NET OLS TL LTTE TEN ACAI EASA LO NCAA ct TOA Ag atthe tPA A A starrer atta 

Construction: 
Building: 
Sand_..---.-- 2-2-2 eee «=-155,652 = $163,109 147,250 $157,928 
Gravel_...__-.--------- 2-2 ------_---- 128,692 167,138 118,690 160 ,335 

Paving: 
Sand_--.-- 2-22-22. «=: 184, 667 125,205 133 , 748 129,621 

Fil Gravel_.__ 222-2 eee ---- «= 356,125 345 , 322 356,241 349,776 
ill: 

Sand_....2.-- 22-0 43,650 26,814 42 ,246 26,163 
Gravel___. 2222. 63 , 848 44,385 50,935 36, 836 

Railroad ballast: . 
Sand...222 eee 249 226 412 382 
Gravel... 22-2 eee 4,439 3,189 1,865 1,719 

Other: | 
Sand... 22222. 7,743 6,781 10,018 9,756 
Gravel_._-..-.---------2--- 2-2 - =e -- 8,112 9,442 13 , 086 15,043 

Total construction...............---.---.--. 903,177 891,611 874,491 887 , 537 

Industrial sand: — — 7 7 
Unground: 

Glass_________ ee eee 8, 823 27 , 723 8,937 28,976 
Molding...._.._--__._.--._--2 ee. 10,679 29,877 9,459 26,934 
Grinding and polishing._____.__.__.__..______. 744 1,565 639 1,482 
Blast sand... ee 987 4,826 1,147 6 , 442 
Fire or furnace_________________..___________- 555 1,407 496 1,127 
Engine_._.._...-222.--2-_2 2 _e ee _-e. 836 1,828 816 1,751 
Filtration._.-.-__._--_ ee 489 995 201 572 
Oil hydrofrac._..-.22_-22 ee 299 2,003 190 1,328 
Other..__._2 2.22 ee 1,785 5,595 1,948 6,260 

Total... ee ee 25,147 75,819 23 , 833 74,872 

Ground ?____2 2022 ee 1,213 10,803 .1,490 10,983 

. Total industrial. _........-.-_...- 2 ee. 26,360 86,622 25,323 85,855 
Miscellaneous gravel._._.___.__.___._.______..___._... 4,944 6,749 5,348 6 ,942 

Grand total___..._..............--.-..--------. 934,481 984,982 905,162 980,356 _ 
Commercial: 

Sand___._.-..222 22. 315,843 368, 755 305,170 366 , 596 
Gravel. ..._._-. ee 368 , 754 408 , 205 362 ,431 411,768 

Government-and-contractor: 3 
Sand_.-.. 22222 ee 52 , 478 40 ,002 53 , 827 43,109 
Gravel.___._._- 2. 202 , 406 168 ,020 183 , 734 158 , 883 nn = ED ENO FOE E98, 000 

1 Data may not add to totals shown because of independent rounding. 
? See table 10 for use breakdown. 

a 3 Approximate figures for operations by State, counties, municipalities, and other government agencies un- 
er lease, 

1013
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The immense plant has become the ing was cut back or delayed. Relatively 
frequent solution in the battle against rising _ high mortgage rates for private construc- 
production and labor costs. Proper design, tion also were attributed in part to the 
centralized control, and larger equipment pressure from the dual “war and peace” 
units, have allowed production increases economy built up during 1967. 
without adding more workers. Several The results of the Department of the 
operations, which give a typical cross sec- Interior study on the environmental effects 
tion of modern production practices were of strip and surface mining stated that — 
described.” sand and gravel operations were respon- 

Orderly planning for optimum use of sible for 26 percent of land disturbed | 
available sand and gravel resources in annually by surface mining in the United 
metropolitan areas, within acceptable limits States,* second only to that disturbed by 
of land use, is of increasing importance. coal. The nature of sand and gravel opera- 
The industry, zoning officials, and other tions, however, tended to be smaller, scat- 
interested parties are seeking a satisfactory tered, and in more urbanized areas com- 
compromise between those interested in pared with the huge coal strip pits. 
the cost and availability of a basic con- 
struction raw material and the preservation _ 
of the esthetic aspects of our landscape. Ieee oe. dreaucts. gener regate 1967 wp. Design 

Results were published of two Bureau of 3 Sheridan, M. J. Urbanization and Its Impact 

Mines studies that analyzed aggregate pro- gu the Mineral. Asarerate Industiy, in, the 
ducer relationships with urbanizing 1967, 53 pp. 
environments.? Williams, F. E. Urbanization and the Mineral 

: ° ° Aggregate Industry, Tucson, Ariz., Area. Bu- 
The pressure of financing efforts in Viet- Mines Inf. Circ. 8318, 1967, 23 DD. 

Nam affected demand for aggregates ad- 44, U-SDepariment, of the Interior. Surface 
versely as government construction spend- port to the Nation 1967, 124, pp.
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_ Figure 1.—Production and value of sand and gravel in the United States. 

CONSUMPTION AND USES 

The construction industry, the prime sistant properties, it is produced by the 

user of sand and gravel, consumed 97 per- _melting and recrystallization of a sand and 

cent of the tonnage, and 91 percent of the }jimestone mixture. Visualized markets are 
value of sand and gravel output in 1967. in top coats on particularly dangerous 
The principal consumers of higher priced . . . 
. . highway and bridge segments and in 
industrial sands are the foundry and glass ff 1 d saf ki 

industries. A new synthetic aggregate traitic contro and sa ety markings on 

called Sinopal was announced by Martin pavements, including lane lines, dividers, 

Marietta Corp. during the year. A highly direction arrows, pavement edges, crossing 

reflective, white aggregate with skid-re- zones, interchanges, and intersections.



1016 MINERALS YEARBOOK, 1967 a | 

PRICES | | 

Representative prices for construction Oe 
| sand and gravel in various metropolitan City iy 4 

areas are published each month in Engi; meh. inch 

neering News-Record. In December, the Atlantan 7727” 7 B80 7 sores 831B0 
following base prices, per ton, were re- Detroit.-.---------- 398 et 1.99 

ported for typical cities. | Los Angeles.____--.. 4.00 4.00 3.50 

000 | | | 

800 ES Government-and-contractor ee L - | 

— , mee eel ee 

. Oe 
5 oy fa el be Bd el el | 2 alee ee _ oA Ue ene 

eT eee 3 ee SITLL ee eeURUEEPeanae eee BEL HH EEE Ee a OTE AEEL De SOP U EULA Uae oP EAB ERBB EERE eee eee a 
I950 1952 1954 1956 I958 1960 1962. 1964 i966 

, Figure 2.—Sand and gravel sold or used in the United States. 

These sample cities clearly indicate the lation of available natural size juachons 

upon total Ideal supply and demand ve. suitability of compesing, ageregates, 

FOREIGN TRADE 

As in previous years the bulk of foreign approximately 93 percent of U.S. imports 
trade in sand and gravel was with Canada, and 80 percent of exports.
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WORLD REVIEW | 

_ Australia——A 2-million-ton deposit of high land values, and legal restrictions on 
silica sand, 20 miles from Fremantle, was land mining, have made the waters sur- 
the source of shipments to Hawaii and rounding the British Isles an attractive 
Japan.> The deposit, at Jandakot, has a area for exploitation of aggregate raw 
reported silica content of 99.5 percent. materials. Two of the larger ships, the 

_ Germany, West.—A dredging operation “Pen Avon” and the “A. A. Raymond” 
at Wilmar-Kreis in Wetzlar was described. were described in detail.? The “Pen Avon” 
The deposit was developed to fulfill an has a hold capacity of 750 cubic yards 
initial contract for 1 million tons of gravel and can hydraulically suction dredge 
for the construction of the Gieben-Dort- gravel beds 15 feet thick at depths up to 
mund autobahn. Because of heavy traffic 140 feet. The “A. A. Raymond,” with a 
on local village streets, coupled with their 2,000-cubic-yard capacity, has been work- 
restricted load-bearing capacity, a system ing in shallower depths of water, averaging | 
of conveyors and railroad transport was about 60 feet. | 
required to deliver the dewatered gravel A new range of sand-processing equip- 
to the job site. ment has been marketed through Neldco 

United Kingdom.—A new sand and Processes, Ltd. The line includes a classi- 
gravel plant at Sp ade Oak in the Thames fier from which ‘three accurately graded 
Valley typified use of tree screens, land- . . a . _ 

ie : size fractions may be drawn simultaneously, 
scaping, and asbestos-sheet enclosed proc- : . 
essing equipment to reduce noise and 2 Standing wave separator designed fo re- 
enhance operation appearance.” move coal, lignite, and other impurities, 

Seagoing dredges are a major means of and a dewatering belt conveyor that re- 
producing sand and gravel for United duces sand moisture content to 13 per- 
Kingdom use. High population densities, cent or less within 2 minutes.® 

7 ~ TECHNOLOGY ~~. oo 

Modern technologic trends in recent complete plant by interconnecting the units 
years have been toward plant automation, at the selected pit site. In addition to per- 
central controls, larger equipment units, mitting portability of higher total capacity 
and larger plant size. To a degree, these plants, the unitized plant offers flexibility 

| generalities are true for both stationary and _ by permitting selective changes of units to 
portable plants, although with portable vary capacity or to alter product specifica- 
plants the possibilities are obviously more tions, with resulting lower costs for 
limited. To serve large metropolitan areas, delivered aggregates.1! Another noticeable 
huge automated plants exploiting large trend has been the increased use of semi- 
deposits have provided greatest efficiencies. | permanent, or as they are sometimes called, 

Installations ranging from 1,500 to 3,000 mobile plants for use in intermediate 
tons per hour capacity are increasingly SSkillines’ Mining Review. Sand Shipped to 
common, featuring trucks that will carry  awaii. V. 56, No. 10, Mar. 11, 1967. p. 10. 

up to 100 tons with other equipment in 1 Fiend Quaery Corman, Dredge ns Fiat 
proportion to match. Such facilities have yay 1967, pp. 179-180. 
been referred to as “super gravel plants.” 3 7 Cement, Lime and Gravel (Londen). A New 
They are designed to combat the problem Yaliey” V. 42. No. 12, December 1967, pp. 
of dwindling profit margins by lowering 385-389. j 

unit costs by overwhelming volume.” ¢., Going ‘Dredger With on Unusual Pumping 
Portable plants are designed primarily to System. V. 42, No. 10, October 1967 pp. 322- 
extract sand and gravel from smaller, scat- ao ining and Minerals Engineering (London). 
tered, or more remote deposits, and are A.-A. Raymond. V. 3, No. 3, March 1967, pp. 

. particularly adaptable to servicing jobs 91 oT her R. C. Improved Methods of Proces- 
such as highway construction where the sing Sand. Cement, Lime and Gravel (London}. 

delivery site may move at frequent inter- Niank No. oe ebruary 1967, pp. 33-39; No. 3, 
vals. Larger scale portable plants have been 10 Bergstrom, John H. The Super Gravel 
achieved by unitization of equipment; toet rot qyroducts, v. 70, No. 9, September 
that is, each operating unit is transported 11Matthews, ©. W. Asphalt Paving Co.— 
. . Where The Action Is. Rock Products, v. 70, 
independently and then assembled into a No. 9, September 1967, pp. 86-89.
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cases where both the stationary and the. lion tons of refuse generated annually in 
: portable installations appear to offer cer- Los Angeles County. To permit fill below 

tain virtues. In general appearance the the water table level, experiments are be- 
mobile plants look like a permanent plant, ing conducted with plastic and jute lin- 
lacking the attached running gear of the ings and impervious inorganic fill in the 

. portable plant. However, the components lower layer. 
are readily disassembled and mounted on Dredge operations for aggregate raw 
skids rather than concrete footings during materials have been under unique attack 
operation at a site.” . oo for despoiling natural waterways with 

The technology of pit rehabilitation and sediment. The contributions that dredging 
land use planning continued to develop can make to improving natural waterways 
rapidly under the pressures generated by is less well understood. One operation in 
rapid urbanization and the need for im- Texas in which the work performed by a 
proving the quality of the human environ- sand and gravel dredge operation improved 

. ment. The National Sand and Gravel the use and value of waterfront property 
Association has been a leader in sponsor- in a scenic and resort area was described.** 
ing research in the problem, and published 98§=£—-————————— : 

; i 1 i 12 Bergstrom, John H. Producing Aggregate 
results of the planning and implementation in the Twilight Zone. Rock Products, v. 70, No. 
methodology developed during a case 9, September 1967, pp. 77-79. | 
study near Laurel. Md.* In the Los 13 Jensen, David R. Selecting Land Use for 

? Sand and Gravel Sites. University of Illinois 
Angeles area, depleted sand and gravel Research Project No. 3. The National Sand 
pits perform a civic duty as sanitary land- and, Gravel Association, Silver Spring, Md., 
fill sites prior to subsequent utilization for 14 Stern, Enid W. From Gravel Pit to Golf 
purposes such as light industrial parks or Course. Rock Products, v. 70, No. 9, July 1967, 

7 - pp. — e 

golf courses." | Virtually every sane and rot, Buren C. Capitol Aggregates Boosts 
gravel pit in e area has potential as a ciency by Consolidating Processing Units. Pit 

. . e. ® d : ’ . 9 . ’ 1 ’ . 

sanitary landfill for disposal of the 9 mil- and Quarry v. 60, No. 8, September 1967,. pp 

Table 2.—Sand and gravel sold or used by producers in the United States 

(Thousand short tons and thousand dollars) . . 

Sand Gravel Se Total 
Year ee 

Quantity Value Quantity Value Quantity Value 

1963________-__--..-___-.__... 318,978 $338,500 507,872 $508,772 821,850 $847,272 
1964_________.-_-.-....._..._. 326,641 358 , 129 541 , 567 535,246 868,208 893 ,375 
1965___._._.--..-_--------..-. 352,785 388 ,051 555,314 569 , 365 908 ,049 957,416 | 
1966_____._..-..-.-._____.-__. 368,321 408 , 757 566,160 576 , 225 934,481 984 ,982 
1967____.....-----_____._--___ 358,997 409, 705 546,165 570 ,651 905,162 980 , 356 .



Table 3.—Sand and gravel sold or used by producers in the United States by States, and classes of operations—Continued 

(Thousand short tons and thousand dollars) 

1966 1967 1 

State Commercial Government-and- Total Commercial Government-and- Total 
contractor contractor 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Alabama.______._.- 6,971 $7 , 840 111 $113 7,082 $7,958 7,227 $7 , 966 2 $3 7,229 $7 , 969 . 
Alaska_____._._._.. 1,075 1,263 16,382 20 , 530 17,457 21,793 1,822 1,749 20 ,548 24,499 22,370 26,248 
Arizona____-.__-_.- 8,024 9,737 10,706 10,711 18,730 20,448 8,232 9,281 8,348 7,734 16,580 17,017 
Arkansas.._....__.-. 11,677 15, 656 4,379 5 , 382 16,056 21,038 10,202 13,113 4,037 2,414 14,239 15,581 
California.......... 108,184 123 ,374 17,508 15,783 120, 692 189 ,157 95,694 117,182 20,481 22 ,028 116,125 189,212 
Colorado___........ 10,396 11,932 11,849 11,553 22,245 23 , 485 11,107 12,752 10, 708 10,150 21,810 22 ,904 
Connecticut__.___-- 7,004 7,954 2,557 1,009 9,561 8,963 6,618 8,055 1,702 655 8,320 8,710 
Delaware._._______-- 1,610 1,443 _____- ee. Leelee 1,610 1,443 1,966 1,846 .....--- 2 peek 1,966 1,846 
Florida__...______-- 6,953 6,182 450 285 7,403 6,417 6,578 6,256 334 222 6,912 6,479 TR 
Georgia...._._._._-- 3,915 4,185 -__.. 2. Leelee 3,915 4,185 8,787 4,206 ..--.-...  ---.----- 3,787 4,206 
Hawaii_..-._._.__-- 510 1,589 1 2 511 1,591 460 1,449 9 18 469 1,467 
Idaho..__________-- 2,390 2,574 56,164 4,098 7,544 6,672 2,145 2,212 9,101 9,278 11,246 11,490 
Tilinois___________-- 37,262 © 42,606 975 695 38 , 237 43 ,201 37,347 43 , 303 1,454 872 38 , 801 44,175 
Indiana_____....... 24,165 23 , 066 827 476 24,992 28 ,542 25,840 25,049 925 540 26,265 25,588 z 
Towa._...._._....-. 15,8386 15, 835 3,808 2,378 19,644 18,213 15,405 15,095 2,329 1,470 17,734 16,564 
Kansas__.-.....__.- 9,316 7,193 2,811 1,181 11,627 8,874 8,610 6,727 3, 556 1,922 12,066 8,650 a 
Kentucky____.___-- 7,617 7,231 447 293 8,064 7,624 7,507 7,562 474 297 7,981 7,859 os) 
Louisiana___.__.... 18,171 22,459 45 45 18,216 22,504 20,216 27,846 96 96 20,312 27, 442 > 
Maine___________-- 2,165 1,644 12,871 5 , 383 15,036 7,027 2,076 1,858 9,561 8,509 11,627 5 , 3868 3 
Maryland._........ 14,839 20,295 269 88 15,108 20,383 12,637 17,606 231 118 12,868 17,724 Hs 
Massachusetts_..... 14,7382 15,818 2,589 2,028 17,821 17,846 14,727 - 16,552 3,154 2,950 17,881 19,504 
Michigan....__._... 44,465 48 , 799 10,658 5, 722 55,123 © AQ, 521 48 ,2438 44,646 9,067 4,972 52,310 49,616 ; 
Minnesota_...__-... 27,977 22,109 11,354 6, 863 39,331 28 , 972 31,721 27,301 9,491 5,824 41,212 88 , 182 
Mississippi_........ 12,807 12,815 368 748 12,675 13, 563 18,575 14,299 464 1,186 14,089 15,485 
Missouri_.__....... 10,454 13 , 283 248 257 10,702 13,540 9,651 12,488 65 68 9,716 12,556 
Montana_________~- 2,369 2,696 11,447 10, 827 18,816 (18,528 2,794 2,985 9,545 7,669 12,389 10,655 
Nebraska._......... 11,375 12 ,227 2,164 1,952 13,539 14,179 10,621 9,856 1,118 1,021 11,789 10,878 
Nevada__________.- 3,662 5,949 5,423 8,185 9,085 9,134 3,220 5,079 6, 946 8,561 10,166 8,644 
New Hampshire__-__-_ 8,636 8,899 3,990 1,408 7,626 4,807 8,607 8,295 4,842 1,848 8,449 5,187 
New Jersey_._....... 17, 762 29 ,311 20 11 17,782 29,322 18,610 29,969 16 6 18 , 626 29,975 
New Mexico.._____- 3,454 3,994 12,049 9,035 15,503 18 ,029 8,145 4,109 11,527 10,228 14,672 14,336 
New York._..._.__.. 27,153 31,769 14,750 11,322 41,908 43 ,091 27, 928 82, 488 15,572 12,008 48,500 44,499 
North Carolina_-_-—_. 7,618 8,821 83,983 2,311 11,601 11,182 6,563 7,998 3,451 1,964 10,014 9,962 
North Dakota...___ 5,059 5,755 5,086 4,813 10,145 10,568 4,163 4,586 4,659 4,686 8,822 9,118 
Ohio_............... 48,787 52, 859 114 50 43,851 52,909 42,817 62,748 379 145 48 ,196 52 , 888 
Oklahoma. ......-.. 4,829 6,161 1,711 1,414 6,040 7,565 8,654 4,729 886 552 4,540 5,280 
Oregon_..-...--.---- 10,054 12,452 25,278 22,534 85 827 84,986 10,551 12,600 9,079 12,647 19,680 25,260 
Pennsylvania....... 17,519 29 ,489 148 78 17,567 29 , 562 17,427 29,685 52 79 17,479 29,614 
Rhode Island. -__.-_-. 2,276 2,212 Loe ee eee eee 2,276 2,212 2,884 2,416 weeceenne wneuneue- 2,334 2,416 Jpreeh 
South Carolina...... 6,016 7,668 2.2222 ewe a nnee 6,016 7,668 5,248 7,178 20-02-22 enw eeuue- 5,248 7,178 Se 
South Dakota._._... 2,422 2,876 11,208 10,710 13,630 18 , 585 2,690 8,127 10,778 10,616 18,468 18,787 pos 
Tennessee.......... 7,878 10,584 765 558 8, 628 11,142 7,116 10,086 860 648 7,976 10,679 nd



Table 3.—Sand and gravel sold or used by producers in the United States by States, and classes of operations—Continued S 

(Thousand short tons and thousand dollars) a . NY 

1966 | | _— : 7 19671 

State Commercial Government-and- . Total Commercial Government-and- - Total 
, contractor . o contractor a 

Quantity Value Quantity Value Quantity Value Quantity Value _ Quantity Value. Quantity Value 

Texas__._...._..... 23,089 28 ,947 3,133 2,366 26 ,222 31,313 25,397 33 , 630 6,001 5,539 31 ,398 39,170 ©« 
Utah______- eee 4,587 5,194 7,781 7,743 12 ,368 12,937 4,092 4,028 5,320 4,605 9,412 8,681 
Vermont... 2.2 -- 1,226 1,218 1,097 ‘526 2,323 1,744. 1,384. 1,355 2,334 822 3,718 2,178 
Virginia_._........._ 17,084 16,597 107 38 17,191 16,635 9,634 12,256 229° 238 9,863 12,494 
Washington_______- 18 , 846 18,179 10,156 8,627 29,002 - 26,806 17,141 17,473 ' 11,023 10,046: 28,164 27,520. - 
West Virginia______- 5,448 11,569 __L._ 2-8. LLL 5,448 11,569. 5, 827 12,167 __.__--..) --o- LL. 5,827 c 12,167 
Wisconsin_._..__.... 28,466 23,358 13 ,057 7,355 41,523 30,713 32,696 27,551. 9,846. 5,401 42,542 5 32,955 & 2 
Wyoming. -____.__- 1,522 1,855 5,665 5,641 7,187 7,496 1,150 1,276 7,031 6,976 8,181 8,253 ; B 

Total_._..... 679,597 776,960 254,884 208,022 984,481 984,982 667,601 778,364 287,561 201,970 905,162 980,356 Ss 
American Samoa... -.----. 0 --------- 20 18 20 18 Leelee Lee 7 7 7 7 > 
Panama Canal . oO et 

Zone._.._-.--_---- 72 re 72 91 56 94 _LoL elle Lee 56 94 wn 
Puerto Rico_______- 8,844 13,561 1,035 - 993. 9,879. 14,554 12,747 20 ,074 1,354 | 1,558 > 14,101 21,633. rel 

1 Data may not add to totals shown because of independent rounding. — - a a 

- Oo 

| : | — A 
. | 2 

. : © 
4
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967, by 
States, uses and classes of operations 

(Thousand short tons and thousand dollars) 

Sand, construction 

State Building Paving 

. Commercial Government- Commercial Government- 
-  and-contractor ‘ and-contractor 

Quantity Value Quan- Value Quantity Value Quantity Value 
tity 

Alabama____________) 2,274 $2,283 __... _ _L_- 643 $624 1 $1 
Alaska______.__-___- 47 190 2 $33 15 AT A491 1,653 
Arizona. ___________- 2,663 2,997 __... __LL- 560 665 1,371 1,320 
Arkansas________-__- 1,145 1,190 1 Ww 2,681 3,290 1,396 764 
California......._._.. 18,8387 22,227 110 127 13,756 15,264 7,777 8,958 

_ Colorado_.__...--_-- 2,072 2,364 25 48 385 487 955 933 
Connecticut_._-.-_-- 1,707 2,068 ___..  _L__e 1,476 1,632 194 3 
Delaware_._.__.___-- 312 855-2. LL Lee 225 234 ___._-- 2 LeeLee 
Florida_...____-..__- 4,975 3,987 __.-.  _LLLe 522 420 251 174 
Georgia._.____.__._- 2 , 852 2,558 -...2 LLL. WwW W Leelee Lee 
Hawaii_.____..-.-..- | 375 1,196 __...  __L_- 3 5 9 18 
Idaho_____.__.-_---- 190 358 14 WwW 26 27 85 49 
Iilinois......-_-_-__- 6,575 6,189 __....  _ Lue 6,374 5,464 248 144 
Indiana_______-____- 4,679 4,180 __._. __L__- 4,057 3,485 45 25 
-Jowa__..-_.-_.-.-_-- 3,030 | 2,966 3 1 2,828 2,852 12 40 
Kansas_____.__-_-_-.- 3,450 2,822 165 165 2,207 1,677 1,432 726 
Kentucky_____-_-_-- 2,496 2,558 -_--..  -_L-- 2,218 2,098 _____-.- _-L-L Le 
Louisiana.___.______- 5,097 6,070 __..-_ LL. 3 ,.654 4,703) ___--__--.  __LL ee 
Maine_.__.-__._-_-- | 252 201 __.-_) LLL. 246 222 1,957 738 
Maryland_____..-__- 4,130 5,806 __... _.__- 1,900 2,711 41 15 
Massachusetts.._.._.. . 3,061 8,400 __.-_ __L_- 2,461 2,509 23 20 
Michigan___________- 6,508 5,990 90 49 ~=5, 565 4,550 2,291 1,121 
Minnesota__________- 3,922 3,312 __... LLL. 3,679 2,340 1,449 T94 
Mississippi---_-.-.-- 1,021 907 __.-. LLL. 3,349 3,311 305 763 
Missouri_._._--___-- 3,359. 3,189 __..-. __LLe 1,043 966 1 2 
Montana______-___-- 298 506 2 3 121 184 753 T22 
Nebraska.._.._..._..-. | 2,011 1,648 ___.. __LL. 1,127 1,059 240 225 
Nevada___._______-_- 594 1,229 1 7 4 162 296 126 © 124 
New Hampshire.___._ 580 5038 __.-. LL. 544 422 Ww Ww 
New Jersey..__-_---_- 5,173 5,849 __--2 LLLLe 3,570 83,567 _._--.-_.  --_-LuLe 
New Mexico________- 806 1,006 _._.. ___L. 172 ~ 210 248 228 
New York_____-____- 9,960 = 11,823 94 141 3,260 4,189 626 446 
North Carolina______- 2,563 2,088 -_-.. ____- 726 750 1,930 1,109 
North Dakota___.__- 349 415 __--. LLL 565 621 1,595 1,577 
Ohio_____.__---_---- 7,058 — 8,020 __-.. LL. 8,149 8,732 WwW W 
Oklahoma. ___..___-- 1,534 1,447 _.... LLL. 654 625 465 247 
Oregon_____-__-_-_-- 1,288 1,850 22 44 261 321 16 17 

_ Pennsylvania_______- 4,855 7,424 _.-.. Lule 3,678 5,686 .__..-..  _-_._--- 
Rhode Island__._.__- A434 A244 _.-.. Lluee 290 289 _____-.- ) Leek 
South Carolina____-_-_- 2 , 833 1,857 _....  -_L_- WwW W Leelee Lee 

_ South Dakota__.____- 621 677 _.--.  ----- 56 56 1,967 1,964 
Tennessee__.__.____- 2,346 3,144 1 1 1,007 1,672 22 35 
Texas__.___-....-_-.- 6,073 6,059 61 33 3,726 3,597 1,107 697 
Utah__.____-_.- 2 _- 951 1,105 _..-.  _LLLe 203 219 485 427 
Vermont_____.-_-__- 310 289 __._. Lue 208 156 187 275 
Virginia.____.__._._-- 2,332 2,757 _..-.  ___-- 2,233 1,862 27 10 
Washington_.__.____- 2,486 2,744 69 136 744 681 602 609 
West Virginia______-_- 1,674 2,142 _.__. _. LL 478 7820 eee eee 
Wisconsin_.._.-_._-- 4,301 3,888 _.___ ____- 2,661 1,924 2,035 949 
Wyoming.-.-._--_.-- . 131 186 _.-.. ____.- 95 115 2,921 2,921 
Undistributed_..._...  -------) wee eee ee eee 18 503 347 2,336 829 

Total__...._.._. 146,590 157,128 660 800 95,066 97 ,885 38 , 682 31,736 
American Samoa_.--- q a 
Panama Canali Zone... __.__---) .---- eee eee eee eee eee eee eee ee eee eee eee eee 
Puerto Rico. __-____- 3,065 5,982 8 15 2,360 3,249 413 604 

W Withheld to avoid disclosing individual confidential data: included with ‘‘Undistributed.”
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967, by 
States, uses and classes of operations—Continued — 

(Thousand short tons and thousand dollars) 

Sand, construction—Continued 

Railroad Fill Other 2. 
State ballast 3 —————_-_- sa 

(commer- Commercial Government- Commercial Government- 
cial) and-contractor and-contractor 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity . tity 

Alabama____._._-.-------.. --.. --- 53 $22 ____-_ .-L-ee WwW W _--- ----- 
Alaska... 2222-22 31 30 4,821 $5,176 3 +S 
Arizona___._._.._-........ W.-W 455 175 355 288  ##W W __--- __-e- 
Arkansas____.-___-_---._-.--. ---.  -Le WwW W _.---- --ee- 69 68 ___._ __L-- 
California. ...-_-__._-____- 16 W 38,609 2,314 504 498 2,701 38,278 3 $5 
Colorado______..---_---.-. W  () 329 828 ____._. ___-- 9 5 1 1 
Connecticut_..._-.----- ee LeeLee 393 2386 __-_---_) _Luee 304 322 40 25 
Delaware..__.._._--2- ee Lee Lee W W eee Lee ee ee eee eee eee eee 
Florida... 22-22. Lee Lee 399 250 83 49 Ww W ee Lee 
Georgia. _______.--.---_--. --ee Lee W W eee Lee ee Le eee Le eee eee Lee 
Hawaii_--________---_-_-__-_ ----  --- 1 Lo i.e. eee ee eee eee eee tee 
Idaho_._____.-..__.___-..... W W 55 36 __._-. __Lue 58 Al 31 34 
Ilinois._._-...-.-.--2----.. W W WwW WwW 484 262 WwW W ___.e Leee 
Indiana_____________.-._.. 14 $14 2,052 1,157 -.._._ LLL 68 520 LeeLee 
Towa_._-._._---..-_---------. W W_ 1,147 736 3 1. W W 2 1 
Kansas__._-_.-..-_......_... 27 19 1,049 546 5 3 34 389 __-e Lee 
Kentucky. ___.___-_.-----. ---.  --- TAL 415 __-- 2 Lee ee eee eee Lee Lee 
Louisiana_._..___._____.... ---_ --. 45 389 __-_-_-. LLL ee WwW W Lee Lee 
Maine_____.._.----.--.--. W W 259 125 __-_.. -_--- w -Ww 268 109 
Maryland_._.-__.--.-----. --ee ee WwW W ieee Le eee WwW a 
Massachusetts.____._.___.. ---. --- 678 276 __.__. __--- 595 511 - 9 8 
Michigan___._____.._____.. ____ --. 3,401 1,601 919 373 Ww WwW 102 44. 
Minnesota___--__.--.-----. ---- --- 1,038 491 103 48 WwW WwW 49 27 
Mississippi. ..-....___.._.___ ---. -—--- 15 6 ___--_ - _LLee 154 154 _-_._- LLL. 
Missouri____--.----.--.-.. W W 366 824 __.--. _---- W W i.e _eee- 
Montana____._________--_- 1 1 14 27 254 118 7 11 5 12 
Nebraska_..._._.__._.-_... _--. --- 847 682 ___._.  __LL- WwW W Ltt Lee. 
Nevada_.__.-.-.---------. © 1 111 116 10 11 135 72 10 10 
New Hampshire______.._... -_-.  --- 551 268 20 q 60 42 __... __ue.- 
New‘ Jersey__._._.__.____..._ ---. --. 1,858 578 __---_  -_--- . 38 42-1.) Lele. 
New Mexico.________.-_--_ ---- --- WwW a 5 T 
New York.___-_-.-.---.--. ---- --- 1,406 746 2,975 1,238 524 482 637 320 
North Carolina...__._..._.. W W 127 92 553 342 26 29 ATT 157 
North Dakota____.____.__. _--. --- 142 138 ___-...  --LL- 1 Lo Lee Leek 
Ohio... eee Lees e-LOi 418 929 ____._ __L_- 361 865 _____ _--L- 
Oklahoma________.._...... W W 365 1383) __o ee Lee 194 145 ___-_-. Lee. 
Oregon__-_.._._.---------. W  W 859 279 3 2 39 W 450 366 
Pennsylvania__......._..._. _--. --- 24 20 __---. ----- WwW W 52 79 
Rhode Island_______._.--_. ---.  —.-- WwW W _.---_. —----- WwW W eee Lee 
South Carolina_-__._-_..---. ---.  --- 135 | W W eee eee 
South Dakota______.___---.. ----) --- 43 21 11 VW LLL Lee 10 5 
Tennessee______________--. ---_ --- WwW W ee eee Lee ee ee eee eee eee 
Texas_._________________--_. __-_ --- 865 514 ___-- Lue 452 6380 ___..  ____- 
Utah___-_-_-_-_- ee 24 20 128 64 129 111 WwW | 
Vermont._.__-_.-_____-__---- Lee eee WwW oS WwW WwW 35 14 
Virginia.______._.-_2 2-22 LL Lee 634 305 34 13 53 SY 
Washington_._____________- 1 1 821 456 ____.. -_--- 276 443 423 558 
West Virginia_______.__._._. _--. --- WwW W _.---- ----- WwW W Lee 
Wisconsin__.___._____.-_--_. W  W_ 1,860 1,005 A472 189 WwW WwW 129 54 
Wyoming._..__._-___--_--- ---- eee 48 52 9 2 8k Lee ee eee 
Undistributed____..____.___ 329 326 3,182 1,898 -_____. -_._. 1,119 1,122 —_____. |____- 

Total_.__.___________ 412 382 30,499 17,426 11,747 8,737 7,280 7,920 2,738 1,886 
American Samoa___________ _-_-. --- ------ 0 ----e eee eee eee ee eee eee eee 
Panama Canal Zone________ ---. --. ------ ------ ------  ----- 54 87 __._.. _L-- 
Puerto Rico... ---__-_---- ee eee Lee 960 817 485 410 ___-_-. Lee. eee eee 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.”’ 
1 Less than 4 unit. 
2 Includes unspecified.
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967, by 

States, uses and classes of operations—Continued | 

(Thousand short tons and thousand dollars) 

ne 

Sand, industrial (commercial) Continued 

Glass Molding Grinding and Blast Fire or 
State polishing furnace 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 

i 

Alabama_______--_--------- ----- ------ WwW W lee ee Lene ee eee ee tee 
Alaska_________________-e ee eee eee ee ee eee eee eee ee ee eee eee ree 
Arizona_______.--.----------  ----- 0 --- eee eee eee rae eee WwW W _- Lee 
Arkansas____..---..-_..---- WwW W WwW w WwW W ieee Leet Le Lee 

California__.....--.-------- WwW WwW WwW W _-. ----- 262 $1,152 W W 

Colorado._._._------------- ------) eee ee eee eee ene ene ee eee 3 11 W WwW 
Connecticut_......-_-_..---. ------  ------ 1 $1 W W eee Lee ee Lee 
Delaware_.__________-___---- ---e ee eee eee ee eee eee eee ee eee ee eee ee re eee eee ree 
Florida___.____..------------ WwW WwW WwW W ... ----- 54 403 _.. __u_- 
Georgia___.__._------.----- W WwW W W --- ----- WwW | 
Hawaii....__.__..-__-___---- ---ee- eee eee eee ee eee 8 23 _-. LLL ee 

Idaho____..___-------.----- WwW W _.--- -uee-- ee rere WwW W _. ____- 
Iifinois...._._.__--_.-.------ 1,999 $4,813 1,036 3,571 W WwW WwW W Lee 
Indiana___.___..----------- WwW WwW WwW W _.. ----- WwW w Ww WwW 

Jowa._.____-.-------------- ------  ------ WwW W _..~ .---- WwW W ee. Lee 

Kansas________-_---_-------- ------ 0) ------ ee eee renee ee ree 8 W et Lee 

Kentucky..____------------ ------  ------  ----- 0 eee eee eee renee eee meee ree eee 

Louisiana_.._.._--____-----. ---.--  ------ -----  ------ --- ----- Ww. W Leu 

Maine________------------- WwW W __uee ------ WwW re 

Maryland______--.--------- ------ (------  --22-0 ---2ee ere rere eee rege ore rr 

Massachusetts._--.-._..---- ------ ------ 118 578 _.. ----- 7 68 _.. iu _- 

Michigan_______-.---.------ WwW W 38,281 6,198 --- —----- WwW W Lee 

Minnesota______.-_...------ W W WwW W _.. ----- WwW W ee Lee 

Mississippi-..-..----.------ ------  ------ WwW ee 

Missouri__._...------------ WwW WwW WwW w w WwW WwW W _.. Lee 

Montana_________-_--_------ ------) ------ 0 -----0 eee eee oe eee 1 ae 

Nebraska__.___--_-____------ ------ 0 se---- 0 ween eee ee re eee reer nee ene Hoe 

Nevada________--..-------- WwW W WwW W _-- ----- ----- ----- W Ww 

New Hampshire..___.__.---- ------ ------  -----  -<-2--0 --- 0 -ee-- rete rratt ores Ooo 

New Jersey___._------------ 1,081 4,186 1,672 5,269 -.. ----- 150 105 W Ww 

New Mexico.__.____-___----- ------ ------ -----0 ----250 ---) --eee () W Lee 

New York..____.-___.------ ------  ------ WwW a 
North Carolina__....-_..---.  -----  ------ -----) ------ ---) ----- WwW W Lee 

North Dakota__________-_-. ------ ------ ----- 0 ------  --- 0 -eee weet rere Ser rztce 

Ohio______..___-__.--_------ WwW WwW A75 2,098 __. _..-- WwW W 138 $423 

Oklahoma_.___.--.--------- WwW WwW WwW W Lue WwW W i. Lene 

Oregon_______-------------- ------  ----=- 1 A _-. lle le Lene eae eee 

Pennsylvania. _..--.-.------ WwW WwW 157 461 W WwW WwW w iT 223 

Rhode Island_.._.__-___-_-- ------ ------ WwW W i. Leelee Lee ee eee ee eee eee 

South Carolina__....-...---- WwW WwW WwW W ..- ----- 10 50 W Ww 

South Dakota__.._.__-__.---- ----- ------  -----0 ---2250 ree rome re rr rere e 

Tennessee ______--.--_.----- WwW WwW 319 992 W W ee weet Lee Lee 

Texas..___.____--__-_-_----- WwW WwW 148 436 _.. ----- 269 1,998 W Ww 

Utah__.-.-_____---.--------- ------ ------ WwW ne WwW w w Ww 

Vermont_______._-__-___---- ------ 0 ------0 -e eee weer ree ree eer cree ree rene 

Virginia___...._------------ WwW W ek Lee eee eee eee eee eee ee eee eee 

Washington___..___..__----- ------ ----=-- () W _.. --ee- WwW W LuLu 

West Virginia___..._-.------ WwW WwW WwW W ... ----- WwW w WwW W 

Wisconsin_.____-...-------- WwW WwW 995 2,859 _.. ----- 37 131 _-.  __L- 

Wyoming.-._--------------- -----) -2-22-0 e-n2=0 -c-tze Gee 574550 7788S 57SSR 68ae Gea 

Undistributed_....__.__.---- 5,907 20,527 1,306 4,472 639 1,482 338 1,899 287 431 

Total__.......-.----- 8,937 28,976 9,459 26,934 639 1,482 1,147 6,442 496 1,127 

American Samoa_._..___---- ------) ------) seen e eee ne ee eee reer eee eee te eee 

Panama Canal Zone_______--- ------ ------ -----) ------ 0 ee ween eee te eee ee reer 

Puerto Rico.__._.__._------ ------) ------0 ween e eee ene ee nee ee eee eee ree eee 

a 

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

1 Less than 4 unit.
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967, by — 
States, uses, and classes of operations—Continued | | 

(Thousand short tons and thousand dollars) 

Sand, industrial (commercial) —Continued . 

State Engine Filtration Oil (hydrafrac) Other Ground sand 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity ‘ 

Alabama.___.___________- WwW A WwW Wee Lee ee 
Alaska_____---_--------- eee eee eee eee eee eee eee eee ee 
Arizona______-..-.------ 1 $9) eee Lee WwW W Leelee. eee eee eee 
Arkansas____-_-.-------- 0-2. eee eee eee eee W WwW WwW WwW 
California__..____...._... 54 153 WwW W ee Lele - 65 $230 | WwW WwW 
Colorado________.____._- 8 Or ae 
Connecticut_..-_-------2 ee LLL eee WwW a 
Delaware__._....._...... W W ie, eee eee eee eee eee eee nee ee 
Florida__......--._._._._.-.. W W WwW W ee Lele ee Ww WwW WwW . WwW 
Georgia__.__..______.._.. W WwW Ww W _--- Lee ee WwW WwW 5 $48 
Hawaii_.___. 22 eee ee ee LLL Le 4 5 
Idaho______----2 eee Lee WwW en WwW WwW 
Iilinois...._....._._...... W WwW WwW WwW Ww. WwW WwW WwW W WwW 
Indiana____._._.._....... W a WwW WwW W -W 

~ Towa... eee Lee ‘WwW a 
Kansas._._.._-...--_._... 27 35 3 W ee Lene WwW WwW 124 WwW 
Kentucky. _______-_______ 10 10) _-ee Lee eee 2 5 LLL l le LeeLee 
Louisiana__..-_._......... W WwW WwW W Lee eee ee eee eee WwW WwW 
Maine_..__..._.__...... W W ee eee Lee Lee WwW ee 
Maryland__-_.._--__-.--2 0 eee Lee ee eee eee WwW er 
Massachusetts...-__.._.. --. - LLL. 7 $18 -.-2 -Leeee lle eee Lene ee Lee eee LeeLee 
Michigan__________._.__- WwW a WwW WwW W WwW 
Minnesota____.-_--.-....  W W ---- ---- W. 2) ee — WS WwW 
Mississippi_---.----------  --. 0 ------ eee eee eee eee eee eee eee 
Missouri___________..._.. W WwW WwW W -.-. _----- WwW WwW 261 WwW 
Montana____-___-------- 0 eee eee eee eee eee eee eee eee eee Le 
Nebraska._..--..---2--- eee eee eee eee eee 1 LoL le le Leelee 
Nevada________----__---2 eee eee eee eee ee LLL WwW W eee Lee 
New Hampshire.__..___.. W W eee ee eee ee WwW re | ee 
New Jersey____.__.-..... W WwW WwW Ww Ww WwW 212 895 ' WwW WwW 
New Mexico.____--_-----  -2-  ----2-0 --25 0 een e ieee eee nee eee eee eee ee 
New York_____..__...... W W WwW a WwW WwW 
North Carolina__.--._-_.-. 0 --.) ___-- W a 
North Dakota____.___-_-.  --2 eee eee eee eee ee eee eee eee eee Le 
Ohio.____________....... W WwW WwW W ee LLueee 268 686 WwW WwW 
Oklahoma________..._... W W ee Lee (4) WwW WwW Ww WwW W 
Oregon.________________- 18 re WwW W Lee Lee 
Pennsylvania___..___.___. W a 207 486 WwW WwW 
Rhode Island_____.___--.  --. 0 8 
South Carolina_....____.__. W WwW WwW W 2 Lee WwW WwW WwW W 
South Dakota__-_-_._.--.. ---  ------ eee eee eee eee eee eee eee Lene 
Tennessee______________- WwW W ee eee eee WwW W eee eee 
Texas______._..____.__.___. W W eile W WwW WwW WwW 135 530 
Utah___--_-_-.-- eee. CMW W ee eee eee eee eee eee eee eee 
Vermont. ______________- W W ee eee eee eee eee eee eee ee 
Virginia..___-._....._.... W A WwW Ww WwW WwW 
Washington... 8 eee eee ee ee ee eee eee eee LLL 
West Virginia._.__.__.._... W WwW () W Leese W WwW WwW WwW 
Wisconsin._.___._._..... W WwW W WwW WwW W eee eee eee eee 
Wyoming___-.__-- 2 --- eee eee eee eee eee eee eee eee eee eee 
Undistributed___._..._... 698 1,493 191 554 190 $1,828 1,199 3,938 965 10,405 

Total___._._._.-.. 816 1,751 201 572 190 1,328 1,948 6,260 1,490 10,983 
American Samoa____..---  --2 eee eee eee eee eee eee ee Lee 
Panama Canal Zone___..-  --_  ------ eee eee ee eee eee eee ee eee 
Puerto Rico._- 2. ee eee ee eee eee eee eee eee ee 

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.’’ 
1 Less than )4 percent.
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967, by 

States, uses, and classes of operations—Continued 

(Thousand short tons and thousand dollars) 

nor 

Gravel, construction 
nr 

Building Paving 

. State Commercial . Government- Commercial Government- 

and-contractor and-contractor 

- Quan- Value Quan- Value Quan- Value Quan- Value 

tity tity tity tity 

Re 

Alabama___...---:---------- 2,286 $2,929 __.__. ----- 747 $862 1 $2 

Alaska______.-___.---------- 54 284 ___.- _u--- 192 496 1,207 3,658 

Arizona____..--------------- 1,775 2,569 _____ ----- 1,892 2,075 6,539 6,071 

Arkansas______-------------- 1,481 2,217 _._-_ ----- 4,214 5,275 2,640 1,653 : 

California.___..._--_-------- 20,739 25,596 129 $219 28,757 34,939 10,151 10,856 

Colorado._..__._------------ 2,353 3,182 36 45 5,144 5,640 8,727 8,356 

Connectieut___-..----------- 1,288 2,316 __-.. ----- 794 981 1,374 499 

Delaware_.____.___..-------- 248 409 __.__ ----- 1,084 799 ____--n --e---e 

Florida_...____..----.------- WwW W 2 eee e ee ee eee ee eee eee eee eee oe eee -e 

Georgia. ___...-----.-------- ‘W W _--. ----- WwW W _-_----) ------- 

Hawali_____.____--__-------- 28 83 __u_e 41 W210 __.---.) ------- 

Idaho___________..-_-------- 244 310 20 27 1,276 1,143 7,880 8,583 

Illinois..._..._.--_---------- 6,936 6,519 ..... ----- 9,500 - 9,707 722 466 

Indiana._.__._.-__---------- 3,263 3,988 __.__ ----- 8,154 8,597 873 510 

. lowa___.._.____-------------- 1,361 2,289 _____ ----- 6,699 5,778 2,249 1,426 

Kansas__.______-_._-_-------- 309 887 ___-. --.-- 1,180 1,014 1,954 1,029 

Kentucky_____....---------- 755 942 62 65 1,082 1,370 412 2a2 

Louisiana__._._.____._--.---+-- 6,174 8,799 ._-.. ----- 4,848 7,073 96 96 

Maine___________.---------- 211 215 ._... ----- 672 807 7,320 2,661 

Maryland____.__.----------- 2,724 4,971 __... ----- 2,267 2,981 130 61 

Massachusetts.____._-_------ 2,978 4,461 __-._ ----- 3,098 3,416 3,115 2,918 

Michigan_____._...---------- 6,585 9,198 .__._ --.-. 16,604 14,514 5,301 3,225 

Minnesota____._.._.---------- 3,254 5,387 3 2 17,948 138,802 7,708 4,882 

Mississippi-._......-.-------- 1,416 1,525 -.___ ----- 7,227 7,759 159 423 

Missouri__________---------- 1,808 2,269 _..._ ----- 1,737 1,883 64 66 

Montana__________----------- 512 686 4 5 1,437 1,134 7,650 6,405 

Nebraska__.___-------------- 1,174 1,158 15 8 5,230 5,073 863 739 

Nevada_______-_-.---------- 380 752 1 1 1,084 1,104 6,633 3,257 

New Hampshire-_-__---------- 646 883 ._.__ ----- 820 914 2,661 1,068 

New Jersey._._.------------- 2,862 5,196 -.-__. ----- 1,532 1,938 14 5 

New Mexico______.__-------- 864 1,854 _..-_ ----- 1,133 1,415 11,048 9,878 

New York...__..__-.-------- 4,969 7,895 -_--. ----- 4,217 4,804 6,483 6,885 

North Carolina__.....__------ 901 1,652 -_--_ ----- 1,498 1,784 491 356 

North Dakota_________------ 333 647 _._-. ----- 2,520 2,600 3,064 2,955 

Ohio__..__._--_----_--------- 7,857 8,882 ._... ----. 12,959 16,478 127 46 

Oklahoma______.____-.------ 126 222 26 29 17 86 395 275 

Oregon_.___----------------- 2,348 2,856 204 292 5,670 6,857 5,728 9,965 

Pennsylvania____....-------- 2,562 4,141 -_--. ----- 4,147 6,689 __..--- ------- 

Rhode Island____.__-_-------- 580 175 ..---  ----- 475 574 ..---.. ------- 

South Carolina_.._....------- 1,392 W _.--- ----- WwW W __.----) Lue --- 

South Dakota__._____-------- 472 672 __.__ ----- 1,384 1,596 8,774 8,620 

Tennessee____.___----------- 876 1,084 ._--_ ----- 1,813 1,796 TAT 557 

Texas.._._........-_-------- 7,726 11,462 10 14 5,084 6,212 4,817 4,793 

Utah__.._..___..__------------ 1,241 1,216 86 43 1,138 1,089 4,147 3, 707 

Vermont____.___---.-------- 319 446 ____. ----- 356 383 1,512 534 

Virginia. ____---------------- 1,433 2,789 _..-. ----- 2,307 3,157 162 204 

Washington._._....---.------ 3,756 4,662 260 319 5, 842 5,687 7,621 6,213 

West Virginia._.__._..-------- 1,500 1,880 __--_ ----- 909 1,441 ..____- ---+---- 

Wisconsin..._.-.------------ 4,742 4,180 4 2 16,115 12,502 6,707 4,015 

Wyoming..-----------.------ 156 221 3 3 627 633 4,086 4,042 

Undistributed__._-.---------- 385 8,460 _..-. ----- 363 681 ____--- ------- 

Total.......---------- 117,827 159,261 863 1,074 203,889 217,529 152,352 132,247 

American Samoa_____-------- -------  ----eee rrr rrr rg rr tt 

Panama Canal Zone__.------- ------- --2-:5- ----5) 06-7738 2 7 __~----) -nn---- 

Puerto Rico__.-------------- 2,779 5,108 9 13 3,006 4,428 265 371 

ce 

W Withheld to avoid disclosing individual company confidential data; included with “‘Undistributed.”
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Table 4.—Sand and gravel sold or used by producers in the United States in 1967 » by 
States, uses, and classes of operations 

(Thousand short tons and thousarid dollars) 
TTT 

Gravel, construction—Continued Tp na Gravel] Railroad Fill , Other miscel- . ballast ne = LNCS State (commercial) Commercial Government- Commercial Government- (commer- 
and-contractor and-contractor cial) 

Quan- Value Quan- Value: Quan- Value Quan- Value Quan- Value Quan Value tity tity tity tity tity tity TTT 

Alabama______._-.  __-_.. ©. Ww W eee Ww W _---. _._.. 207 $256 Alaska____________ 6 .$14 1,472 $721 14,027 $13,979 2 $6 2. Loe Le Le Arizona___________ WwW WwW 737 421 83 62 Ww W eee Le 30 A9 Arkansas____-___--. __.... 6, 21 12 _.___-e Lee 70 1: California_________ 251 279 1,458 1,542 1,634 1,235 3,674. 4,486 123 $182 470 644 Colorado__._______ 24 22 452 298 955 767 ____-_ _____. 4 2 318 416 Connecticut_______ Ww WwW 407 210 94 58 WwW W _-_.. ___-. 183 164 Delaware...______. ____.. _____ Ww W eee ee WwW W eee eee Lee. Florida_.-..---_--_. 1, WwW W eee eee ee ee ee wne-- Georgia.___._._.__. ___... _____ WwW a W a Hawaii_..._._____. ____.. _____ (1) a wae Lene Idaho_____-__-- 88 93 62 1,006 526 144 129 65 37 3 4 Illinois_.._________ 250 252 1,260 CC ween nee Indiana_._________ 19 18 2,388 1,469 7 4 7 10 --2 ee Lele Ll Le Towa_._.. =, 44 36 164 103 ______ ______ 18 15 -2eee Lee LLL Le Kansas__._________ W WwW 28 31 ______ _____. 24 86 _--_-_- _____ 35 4l Kentucky_________ WwW W WwW W eee eee eee eee ee 3 1 Louisiana__.-..__-. _~____. _ WwW W Lee LL. WwW W eee eee Lee ee Maine____________ WwW WwW 126 69 3 1 WwW WwW 3 1 Ww WwW Maryland_________ _____. _____ 823 509. 60 42 WwW ne | 'f WwW Massachusetts_____ ___._. ____. 1,093. 699 5 3 132 196 2 3 504 420 Michigan__________ WwW WwW 419 300 364 158 W W eee eee Le Le Minnesota.______ __ 180 114 1,174 486 179 78 15 16 _-.-e -Leee Lee Lee Mississippi________ WwW WwW 36 31 ____._ _____. 172 829 -_ 22 LLL 79 110 Missouri__________ 8 4 116 ne Ww W _---. __--_ = 102 83 Montana__________ 131 173 181 139 848 374 91 122 29 81 __- 2 _LL_e Nebraska__________ W W 34 29 _._ ee LLL ‘1 1 let. LLL. 6o177~—Ss«*1186 Nevada___________ 1 2 222 225 132 130 2 2 33 31 3857 532 New Hampshire____ ____.. ____. 204 100 ______ ______ 47 58 .-... _._.. 112 98 New Jersey_.__...__ ____.. ____. 558 501 2 1 WwW W Lee Lee WwW W New Mexico_______ ___._. _____ 89 45 226 114-2.) Lee Lee Le 48 56 New York... _ Ww W 2,704 1,656 4,636 2,936 WwW W121 51 372 311 North Carolina_____ WwW WwW WwW a 604 1,488 North Dakota_____ 111 46 101 72 2-8 ee Lee Lee Lee ee 41 46 Ohio____._____ 8, WwW W 2,085 1,182 77 37 Ww W _-.-- _.-.. 574. 686 Oklahoma_____-____ _____. ____. ween ee pee eee Lee Le. 2 5 Oregon__._________ WwW Ww 445 251 158 114 52 58 2,498 1,850 29 18 Pennsylvania______ WwW WwW 343 214 ___._) LL 85 120 ____. _____ WwW W Rhode Island_____. _____. ____. 283 150 ______ ______ WwW W LL LL. WwW WwW South Carolina_____ J W eee eee eee ee ee ~oeee Lee 25 WwW South Dakota______ 4 3 78 64 10 9 1 1 1 1 31 37 Tennessee_________ WwW WwW 27 29 90 50 WwW W eee Lee WwW WwW Texas_.__-_____ 1 1 302 186 6 3 256 488 _..._ _____ 86 190 Utah____._______ 18 15 260 136 473 315 _---2 ole LLL LL. 84 88 Vermont.____.-__-_. ____.. __. WwW W eee Le WwW re WwW WwW Virginia_.._.-.-_-.. ___..) © WwW WwW 6 11 WwW W Lee Lee WwW W Washington________ 150 103 1,807 1,090 553 289 1,255 1,600 1,495 1,923 W WwW West Virginia______ Ww WwW WwW W eee eee eee ee i ee aa ee Wisconsin_________ 169 101 1,655 808 499 195 1 1 eee Lee Lee Le Wyoming.....-__.. ___... ____. 41 25 12 rr 52 44 Undistributed______ 497 5386 1,154 690 _._... _____. 2,661 3,233 _._._ ______—_ ga 974 
Total.-.__.. 1,865 1,719 24,790 15,336 26,145 21,500 8,712 10,981 4,374 4,062 5,348 6,942 American Samoa___ _____ __... __.___. rater wenn ee 22 eee fee ee Lee Lee ee Panama Canal 

Zone_..---- 8 tt rope tee -2 5-2 ee pee eee 2 eee eee eee Lee Le Puerto Rico__.__..  ____. __ 577 490 174 146-22) eee Lee ee TT 

W Withheld to avoid disclosing individual confidential data; included with “Undistributed.” 1 Less than }4 unit.
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Table 5.—Sand and gravel sold or used by Government-and-contractor producers in the 
United States, by uses 

(Thousand short tons and thousand dollars) 
ES 

Sand 
a 

Year Building Paving Fill Other 

Quan- Value Quantity Value Quantity Value Quantity Value 
tity 

a 

19638_______..___._.-_-- 128 $882 83,285 $23,840 7,076 $3,124 1,433 $668 

1964____________.__-_-. 950 1,401 34, 262 26,999 6,335 2,935 1,811 882 

1965___._____.____._-... 316 328 37 , 460 29 ,695 14,824 7,112 2, 22 2,038 

1966______________--_-- 808 943 37 , 087 29 , 702 12 ,920 8,430 1,663 927 

1967__________.._..--_. 660 800 38 , 682 31,736 11, 747 8,737 2, 733 1,336 

NIE 

Gravel Total government- 
ee ——_ and-contractor 

Building Paving Fill Other sand and gravel ! . 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 

1968____________ 4,110 $4,091 157,671 $132,829 26,379 $21,476 497 $366 231,179 $187,276 

1964_________.-. 3,515 8,946 168,872 189,297 35,870 18,030. TI2 551 247,387 394,041 

1965________._-_ 1,297 1,028 149,111 133,800 45,143 35,410 1,292 1 ,847 252,165 210,758 

1966_____._______ 2,869 3,181 158,709 184,180 39,298 29,268 1,530 1,441 254,884 208,022 

1967______------ 863 1,074 152,352 132,247 26,145 21,500 4,374 4,062 237,561 201,970 

ener manner ee SE PP 
A SS 

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

Table 6.—Sand and gravel sold or used by Government-and-contractor producers in the 

United States, by types of producer 

(Thousand short tons and thousand dollars) 
A 

-Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 

tity tity tity tity tity 

Type of producer ————_—_—_ oro eee 
1963 1964 1965 1966 1967 1 

ne 

Construction and 
maintenance 
crews._....___ 57,546 $35,945 64,820 $41,451 62,822 $39,611 67,163 $43,821 68,655 $44,903 

Contractor._____ 173,633 151,331 182,567 152,590 189,343 171,147 187,721 164,201 168,906 157,085 

Total_____ 231,179 187,276 247,387 194,041 252,165 210,758 254,884 208 , 022 237,561 201,970 

State..____..... 146,058 124,138 157,186 130,651 159,758 144,287 150,304 181,921 147,960 133,980 
Counties.___.._. 57,498 39,728 60,764 41,151 59,730 40,987 60,966 41,973 60,004 41,390 

Municipalities__ -- 3,928 3,486 8,868 2,500 3,278 2,348 2,916 2,576 3,001 2,202 

Federal agencies.. 28,705 19,974 26,124 19,739 29,399 23,141 40,698 31,552 26,596 24,398 

Total__.__ 231,179 187,276 247,387 194,041 252,165 210,758 254,884 208,022 237,561 201,970 

_ — 

1 Data may not add to totals shown because of independent rounding.
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Table 7.—Sand and gravel sold or used by producers in the United States, by classes of 
operation and degrees of preparation 

(Thousand short tons and thousand dollars) 

. 1966 1967 } 

~ Quanity Value Quantity Value 

Commercial operations: | | 
Prepared_________....-._-.-.--------.------_---- 617,180 $738,858 609,039 $743,462 
Unprepared__.._.__.._._-_-__--_-L- eee -_-_-- 62,417 38 , 102 58 , 562 34,902 

Total._.____-._-2 2-2 eee -- «=—679,, 597 776 , 960 667,601 778,364 

Government-and-contractor operations: a — i 
Prepared_._._____.__...__-_-___-_.-.--._.-...... 187,848 | 162,442 180,556 160,108 
Unprepared_____.___..--------------------------- 67,536 45,580 57 ,005 41,880 

- otal... ee nee. «= 254, 884 208 ,022 237,561 201,970 

| Grand total............-....---..--.----------- 984,481 984,982 905,162 980,356 

.1 Data may not add to totals shown beacuse of independent rounding. | . 

Table 8.—Number and production of domestic commercial sand and gravel plants by size 
| | / of operation 

1966 1967 

Annual production Plants ! Production Plants ! Production 

(short tons) Number Percent Thousand Percent Number Percent Thousand Percent 
. Be _ of total. short tons of total of total short tons of total 

Less than 25,000___._. 2,544 40.8 26,162 3.8 2,609 41.3 26 ,032 3.9 
25,000 to 50,000______ 970 15.6 35,259 5.2 — 949 15.0 35,164 5.3 
50,000 to 100,000_-.___ 957 15.3 69 , 457 10.2 1,016 16.1 74,142 11.1 

, 100,000 to 200,000____ 841 13.5 120,711 17.8 804 12.7 115,065 17.2 
200,000 to 300,000- ___ 382 6.1 94,052 13.3 400 6.3 96,901 14.5 
300,000 to 400,000___ _ 190 3.0 65,048 10.1 201 3.2 69,570 10.4 
400,000 to 500,000__-. 116 1.9 52,737 7.8 101 1.6 45,129 6.8 
500,000 to 600,000___ - 62 1.0 32,929 4.8 67 1.1 36, 928 5.5 
600,000 to 700,000___- Al 7 26,945 4.0 32 .5 21,053 3.2 
700,000 to 800,000_-__ 25 4 18,979 2.8 36 .6 26, 852 4.0 
800,000 to 900,000___ - 24 4 20,658 3.0 25 A 21,300 3.2 
900,000 to 1,000,000- - 15 2 14,187 2.1 20 3 19,056 2.9 
1,000,000 and over.__- 69 1.1 102 ,473 15.1 55 9 ‘80,409 12.0 

Total__.__._.. 6,286 100.0 679 , 597 - 100.0 6,315 100.0 667,601 100.0 

ta Includes a few companies operating more than 1 plant but not submitting separate returns for individual 
plants. 

Table 9.—Sand and gravel sold or used in the United States, by classes of operation and 
method of transportation | 

1966 1967 

Thousand Percent Thousand Percent 
short tons of total short tons of total 

Commercial: 
Truck_._______- ~~ eee eee _-- «= 590, 197 63 573 , 765 63 
Rail__._-._-_._- eee ---------- = 4, 240 6 57,799 7 
Waterway_____._________-____ eee ---------_ 32,596 4 32,979 4 
Unspecified__._....._-___-_-.-__ Lee eee 2,564 (2) 3,058 () 

Total commercial__________._________-__--.- ---------_-_ 679,597 73 667 , 601 T4 
Government-and-contractor: Truck: 2?_-______._._-_-.-._-_-.-___.__. 254,884 27 237, 561 26 

Grand tota]__.__._._.__.___.----_._------.--_-------_-. 934,481 100 905,162 100 

1 Less than 0.5 percent. 
2 Entire output of Government-and-contractor operations assumed to be moved by truck.
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Table 10.—Ground sand sold or used by producers in the United States,! by uses 

(Thousand short tons and thousand dollars) 

1966 1967 
Use —_—— 

Quantity Value Quantity Value 

Abrasives_..........-.------------ eee eee 238 $2,222 302 $1, 844 
Chemicals___-_-_-_-..------------- ~~ eee eee 33 326 39 37TT 
Enamel_.__.--_.-.--.---e-ee ee 14 162 12 182 
Filler... 2 eee eee eee 123 1,230 120 1,061 
Foundry uses.___....._-.---.-.-----~-------------- eee 181 1,534 140 1,115 
Glass... eee eee ee eee 225 1,183 334 1,337 
Pottery, porcelain, and tile. ._...-.__._-.---.--._--_-_----- 219 2,320 256 2 , 580 
Unspecified. _....._-.-_--_---.-- eee eee 180 1,826 287 2,537 

Total... eee) «1, 218 10,803 1,490 10, 933 

1 Arkansas, California, Florida (1967 only), Georgia, Idaho (1967 only), Illinois, Indiana, Kansas, Louisiana, 
Maryland (1967 only), Michigan, Minnesota, Missouri, New Jersey, New York, Ohio, Oklahoma, Pennsylvania, 
South Carolina, South Dakota (1966 only), Texas, Utah (1966 only), Virginia, Washington (1966 only), and 
West Virginia. 

Table 11.—U.S. imports for consumption of sand and gravel by classes 

(Thousand short tons and thousand dollars) 

| . Sand, n.s.p.f., crude 
Glass sand ! or manufactured and Total 

Year gravel 

Quantity Value Quantity Value Quantity Value 

1965_____.._.-__-__--_--_------- 11 $39 678 $840 689 $379 
1966___._-__-_-- ~~~ -- eee 18 95 631 811 649 906 
1967____._-_-.- ~~ eee -ee 44 159 588 753 632 912 

1 Classification reads: ‘‘Sands containing 95 percent or more silica and not more than 0.6 percent oxide of 
iron and suitable for manufacturing glass.”
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By Gilbert L. Dehuff ' 

Several producers of ferrosilicon and high-purity silicon for electronic applica- 
metallurgical silicon metal were engaged tions. Sales of silicon transistors increased 
in plant modernization and/or expansion, and silicon was in greater demand than 
or were reaping the benefits of recently germanium for this use in both 1966 and 
completed undertakings of this type. The 1967. 
same was true for two large producers of 

: DOMESTIC PRODUCTION 

Producers of either polycrystal or mono- American Metal Climax, Inc. Pittsburgh 
ays high-purity silicon, or both, in- Metallurgical Co., a division of Air Re- 
oun the following : Dow Corning Corp. ; duction Co., changed its name to Airco 
airchild Semiconductor, Division of Fair- Alloys in order to better identify with the 

child Camera & Instrument Corp.; arent compan 
Mallinckrodt Chemical Works; M 5 rt: : Chem; emica orks; Monsanto In June 1967 at Beverly, Ohio, the 
t emical Co.; Motorola, Inc.; and Texas Globe Metallurgical Division, Interlake 
nstruments, Inc. Both Dow Corning and Steel Corp., doubled its capacity to pro- 

Monsanto continued to expand their pro- duce silicon metal by putting inte pro- 

uction facilities. duction its large new No. 7 furnace. Late 
On August 31, 1967, Vanadium Cor- in the year, Foote Mineral Co.’s Wan- 

poration of America merged with Foote coram Operations brought into produc- 
Mineral Co. to become the latter’s Van- tion a new 54,700-kilovolt-ampere fer- 

coram Operations with its Keokuk Electro- —;osilicon furnace at Graham, W. Va. Ohio 
e ee ° > . “ 

Metals Co. Division becoming Foote’s  Ferro-Alloys Corp. was another producer 

Kemco Division. About October 1, Na- of silicon alloys and metal to increase 

tional Metallurgical Corp. became an Op- capacity and obtain cost benefits from 

erating subsidiary of Kawecki | Chemical new furnace additions at its plants. The 
Co. Immediately prior to that time it had 

been a division of Apex Smelting Co., a 1 Commodity specialist, Division of Mineral 
unit of Amax Aluminum Co. Division, _ studies. 

Table 1.—Production, shipments, and stocks of silvery pig iron, ferrosilicon, and silicon 

metal in 1967 } 

(Short tons, gross weight) 

i 

Alloy Silicon Producers’ Producers’ 

—————_—_—_——_—————-——_ content stocks as of | Production Shipments stocks as of 

Type (percent) Dec. 31, 1966 Dec. 31, 1967 

a 

Silvery pig iron__..---------------- 5-20 r 40,281 219 ,945 210,342 49 ,907 

Ferrosilicon_._.__...--------------- 21-55 28 ,056 346 , 366 327 , 808 48 , 172 

Do_________------------------ 56-70 2,790 43 , 824 37,996 9,054 

Do__________----------------- 71-80 8,308 84,664 76,989 17,127 

Do________.__--.------------- 81-89 2,217 36 ,012 34 ,223 4,283 

Do_______.___---------------- 90-95 262 753 623 391 

Silicon metal_____..__..------------- 96-99 2,811 88 , 748 85 , 703 5, 856 

Ferrosilicon briquets_._.._.-.------- 40-50 1,773 60 , 930 58 ,093 4,610 

Miscellaneous silicon alloys.-._._------ ------ 3,566 27,601 26 ,372 4,795 

a 

t Revised. 
1 Excludes ferrosilicon used to make other silicon alloys. 
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largest was a 60,000-kilovolt-ampere rotat- Producers of metallurgical silicon metal 
| ing-hearth furnace at Philo, Ohio. were Airco Alloys; Kemco Division, and 

Airco Alloys and Union Carbide Corp. | Vancoram Operations, Foote Mineral Co. ; 
each announced new ferroalloy casting Globe Metallurgical Division, Interlake 
processes designed to improve density, Steel Corp.; National Metallurgical Corp. ; 
minimize fines, and facilitate sizing with Ohio Ferro-Alloys Corp.; Reynolds Metals 
resultant lower costs for the consumer. Co.; and Mining and Metals Division, 
Ferrosilicon appeared to be a particular Union Carbide Corp. : 
beneficiary. | | 

CONSUMPTION AND USES 

For the second consecutive year, sales silicon was used primarily for deoxidizing 
of silicon transistors exceeded those of steel, to produce silicon alloy steels, and 
germanium, the spread between the two for iron castings. However, it also served 
almost doubling in 1967 in spite of the in the thermic reduction of nickel and of 
fact that high-purity silicon transistor magnesium. The greater part of silvery 
sales increased only slightly that year. The pig iron was consumed by the iron found- 
trend toward integrated circuits continued. —yies, but a sizable quantity was also used | The principal use of metallurgical silicon in the manufacture of steel. Use of silicon metal (96 to 99 percent silicon) continued . eye . . | we . carbide as an auxiliary fuel in basic oxygen to be for additions to aluminum and for teel ] ‘dt ‘ta hich 
production of silicon chemicals from which  ‘'©®' *urnaces was said to permit a higher 
silicones and high-purity silicon metal were Percentage of scrap an the feed for these 
derived. Steel, high-temperature and super furnaces. The carbide continued to be 
alloys, copper base alloys, and electrical used otherwise as a deoxidizer in produc- 
contact materials were other uses. Ferro- tion of steel. | 

Table 2.—Consumption and consumer stocks of silicon alloys and 
metal in the United States in 1967 . 

(Short tons, gross weight) 

See 

Silicon Stocks Stocks 
Material content Dec. 31, Consumption Dec. 31, 

(percent) 1966 1967 

a ea acre eR ennenena emma ene 

Silvery pig iron_____.__...--.-_ 2-2 ee. 5-20 32 , 877 181,560 20,470 
Ferrosilicon_____..._.--..____________:_._____.... 121-55 24,660 286 , 132 21,563 

Do______-_ ee eee 56-70 1,681 24,314 1,236 
Do_____-____ 2+ eee. 71-80 6,360 68 , 196 5,708 
Do_____-_----_---- eee e___-__.. = 81-90 1,195 7,925 1,094 
Do_______--__--- 2+ eee. 91-95 669 2,746 415 

Silicon metal__--.-___-..----2---- eee eee ____. = 96-99 4,746 56,156 4,338 
Ferrosilicon briquets___...._......___.-______.____.. 40-50 5,021 34,409 6,905 
Miscellaneous silicon alloys ?_.____.._..___________.. _____. 4,701 44,525 4,076 

SSS 
1 Mainly from 40 to 55 percent silicon. 
2 Includes calcium-silicon, calcium-manganese-silicon, silicon-manganese-zirconium, Ferrocarbo (including 

briquets), Alsifer, silicon carbide, magnesium:-jerrosilicon, and other miscellaneous silicon alloys. 

PRICES 
The price for the 50-percent grade of 1966 when it was increased from 12.7 

ferrosilicon remained unchanged through- cents, same basis. At this same time, the 
out 1967 at 13.1 cents per pound of con- price of metallurgical-grade silicon metal 
tained silicon, f.o.b. shipping point, freight of 0.35 percent maximum iron content 
equalized to nearest main producer, car- dropped 0.2 cent to 18.05 cents per pound 
load lots, lump, bulk. This price was set of contained silicon, at which price it 
at the beginning of the second quarter of | remained to the end of 1967.
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FOREIGN TRADE : 
Of the 11,774 short tons of ferrosilicon Imports for consumption of high-purity 

exported in 1967, West Germany took _ silicon in 1967 totaled 19,213 kilograms 

6,822 tons, Canada 1,602 tons, and Mexico valued at $2,126,359, or $111 per kilo- 

1,357 tons. The remainder was divided gram. Percentage contributions on a weight 

among 18 other countries. basis were from West Germany, 84; Japan, 

eas 9; Canada, 4; Switzerland, 2; and the 
Table 3.—U.S. exports of ferrosilicon remainder from Italy, France, United 

Kingdom, Denmark, and Belgium-Luxem- 
Year Short tons Value b : h d h 1 im 

(thousands) ourg, 1n that order. The total imported 

in 1966 was 21,1 44 kilograms, valued at 

1965_________--_-- 4, 585 $1,755 $3,035,607, or $144 per kilogram, with 

1966_______------- 5,812 2,004 i ; 

oer tna 774 3998 West Germany supplying 78 percent and 

Japan 21 percent of the total weight. 

Table 4.—U.S. imports for consumption of ferrosilicon and silicon metal, by grades and 

| | countries 7 

1965 | 1966 1967 
he 

Short tons. . Short tons Short tons 

. COV Ql = Value ———_ Value 

Gross Silicon (thou- Gross Silicon (thou- Gross Silicon (thou- 

weight content sands) weight content sands) weight content sands) 

ma 

Ferrosilicon: 
. 8 percent and less 

than 60 percent 
silicon: . 

Canada.____.__. 12,281 2,022 $744 14,121 2,469 $811 10,673 1,846 $62 1 

France___._----- 11 6 3 483 259 149 215 116 - 67 

Germany, West. - 523 78 87 949 432 258 502 242 144 : 

Japan_._..------ 1,203 556 397 2,321 1,089 631 2,621 1,265 ' 698 

Norway__.------ -----  ---er- rere rrr rote 552 247 180 

Total._.._.-.- 14,018 2,662 1,231 17,874 4,249 1,849 14,5638 3,716 1,710 

60 percent and not ne 7 ne 

more than 80 per- 
cent silicon: 

France.._._____-- 1,879 1,054 220 8,867 2,573 1,011 5,493 3,922 1,093 

Germany, West_-- ----- ------ ------ 2,416 1,480 797 887 545 306 

India_____._---- -----. ------) ---re2 0 cree 7873280 7S 110 37 14 

Norway._.------ 916 697 125 5,013 3,852 743 6,601 5,018 941 

Portugal__._...-. -----  ------ 0 weer rrr 27 21 4 

South Africa, 
Republic of---- 112 87 15 901 697 133 549 420 84 

Sweden______--- ----- eee ee were rrr rr 1,918 1,450 263 

Sorte 

Total....---.- 2,407 1,838 360 12,197 8,602 2,684 15,585 11,468 2,705 

Over 80 percent but not OO a — a 7 

over 90 percent silicon: 
Canada__-__-------- -----) -----:0 o----rt 55 46 16 ___.-. ------ ------ 

Italy_.-.-.---------- 68 58 15 224 192 53 185 158 Al 

Norway ...----------  -----) ------ 0 -7---> 55 44 9 _____. JL----) ------ 

Total___...------- 68 58 15 334 282 77 185 158 41 

Grand total........ 16.493 4,558 1,606 30,405 13,188 4,610 30 883 15,337 4,456 

Silicon metal: — 7 
7 

Canada_._.__------- -----) ------0 o--re-e 1,439 1,337 128 _____. ---.--- ------ 

Germany, West - - - - - - €) (Q) (1) eee ee eee eee ee eee ee freeze 

Italy.._._.----------  -----  ------ 0 ---->-- Q) () 1 39 38 15 

Japan...__..--------  ----- 0 ------ rrr gg BQ 8 5 5 1 

Norway._.---------- -----) ------0 7-7-7? 86 719 25 ____.. .----- ------ 

Sweden___.__------- -----) ------ cre 55 54 15 _...-- ------ ------ 

Total____-.------- (‘) (1) (1) 1,580 1,470 169 44 43 16 

a 

1 Less than 14 unit.
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‘Tariff.—Presidential Proclamation 3822, duty (applicable to most countries) for 
signed December 16, 1967, authorized the calendar year 1968 for various grades 
tariff reductions proposed by the Kennedy of ferrosilicon and silicon metal became 
Round of negotiations earlier in the year. effective January 1 as follows: 
“Column 1” or “favored nation” rates of 

1s US Item 1967 rate 1968 rate 
0. 

607.50 Ferrosilicon, 8 to 60 percent silicon.. 0.72 cent per lb. 0.5 cent per lb. 
Si content Si content 

607.51 Ferrosilicon, 60 to 80 percent silicon. 0.84 cent per lb. 0.75 cent per lb. 
oe oe Si content Si content 

607.52 = Ferrosilicon, 80 to 90 percent silicon. 2 cents per lb. 1.8 cent per lb. 
Si content Si content 

607.53 Ferrosilicon, over 90 percent silicon.. 4 cents per lb. 3.6 cents per 
Si content Ib. Si content 

632.42 Silicon metal, not over 99.7 percent 4 cents per lb. 3.6 cents per 
silicon. Si content Ib. Si content 

632.43 Silicon metal, over 99.7 percent 10.5 percent ad 9 percent ad 
- silicon. | . valorem valorem 

These will be stepped down annually until and the duty on the other items will be 
January 1, 1972, when the 8- to 60-percent half or roughly half that effective in 1967. 
grade of ferrosilicon will be free of duty | 

| WORLD REVIEW , 
Canada.—Plans for a 7,000-ton-per-year Dow Corning International Ltd. joined 

silicon metal smelter to be erected at with Toyo Rayon Co., Ltd., in 1966 on an 
Chicoutimi, Quebec, by Chicoutimi Silicon equal participation basis to form Toray 
Ltd. were changed to provide for a 25,000- _ Silicone Co., Ltd., for the purpose of pro- 
to 35,000-ton-per-year ferrosilicon smelter ducing and selling silicone products. The 
instead. Union Carbide Canada Ltd. re- two established Japanese producers, Shin- 
placed Metal Mines Ltd. as one of the Etsu Chemical Industry and Tokyo Shi- 
four owners, and assumed responsibility baura Electric (Toshiba), both held Dow 
for manufacture and sales. Quartzite or Corning and General Electric patent 
sandstone from its quarry at Melocheville, licenses. Dow Corning International also 
Quebec, will provide the necessary silicon, was reported as seeking the approval of 
and plans called for export of much of the Japanese Government for a _ joint 
the ferrosilicon product. Aluminum Com- venture with Shin-Etsu to produce and 
pany of Canada Ltd., one of the four sell high-purity silicon of semiconductor 
partners, will continue to purchase its grade. Shin-Etsu was to have a 55-percent 
silicon metal requirements from Union interest and Dow Corning 45 percent.® 

carnde’s Beauharnois, Quebec, plant and Korea, South.—Korean Electric Ferro- 
—_ . Alloy Co., a quasi-government concern ~ 

Japan.—Fuji Iron and Steel’s subsidiary, producing ferromanganese at Seoul, placed 
Nippon Denko KK, was reported to be 4 contract with a Japanese firm for an 
increasing its capacity to produce silicon electric furnace that will produce ferro- metal by 4,000 to 5,000 tons per year by silicon at a 5,000-ton-per-year rate.4 
installation of an 8,000-to 9,000-kilovolt- 
ampere furnace at its Fukushima works. Norway.—A/S Hafslund was reported 
The company’s production for the 1967 to be doubling its production capacity of 
fiscal year was estimated to be 10,000  ‘errosilicon by installation of a new 30,000- 
tons; that of Showa Denko and Shin-Etsu  kilovolt-ampere furnace at. its Sarpsborg 
Chemical Industry Co., each 4,500 tons; plant. Elektrokemish A/S was reported to 
and Tekkosha, 2,000 tons. Consumption Oe 
for the same period was expected to be 9g t eBulletin (London). No. 5248, Nov. 14, 

22,000 to 23,000 tons, an increase of 10 3 Chemical & Engineering News. V. 44, No. 
percent due largely to increased demand — *%, Het. Pp diletin (Leadon). No. 6086, Apr. 1, 
from the Japanese aluminum industry.” 1966, p. 20.
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have placed its new Salten Verk smelter, A/S at its Fiskaa Verk and Salten Verk 

at Fauske in the northern part of the plants. Plans for Porsgrunn called for in- 

country, in operation in the first half of — stallation of a large new closed  silico- | 

1967. The furnace, claimed to be the manganese furnace. 

- Jargest of its kind in Europe, had capacity . . . 

to “produce 24,000 tons of ferrosilicon per United Kingdom.—At its Ruabon 
year. In 1966, the company took over (Denbighshvve) plant, Monsanto Chem- 

control of Porsgrunn Elektrometallurgiske icals Ltd. planned an increase of 1,000 

A/S which has been in operation since kilograms m annual capacity to produce 

1915 and is a producer of ferrosilicon, high-purity silicon rods up to 40 milh- 

silicomanganese, and ferromanganese. Be- meters in diameter by the float-zone 
cause of air pollution problems in the method. The plant output includes other 

densely populated area at Porsgrunn, fer- high-purity silicon products. 

rosilicon production will be shifted to the "FMetal Bulle tin (London). No. 5246, Nov. 7 

large modern furnaces of Elektrokemish — 1967, p. 24. - ‘ ° 7
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«Sil - 

_ By J. Patrick Ryan * 

The domestic silver situation in 1967 trading volume, price levels, and bullion 
featured a sharp falloff in mine and re- _ stocks. 
finery production attributed to the copper The United States for the second con- 
strikes, and a rise in the New York price _ secutive year was a net exporter of silver, 
of silver to a record high following the as outflow to foreign countries exceeded 

- termination of Treasury sales at $1.29 per inflow. | | | 
ounce. _ | | World silver production declined owing 

Domestic industrial consumption of largely to the falloff of output in the 
silver dropped appreciably from its 1966 | United States and Mexico. Free-world con- 
peak, and coinage consumption continued sumption of silver for industrial use and 
its downward trend from the record level coinage dropped appreciably. Speculative 
of 1965. Heavy withdrawals for com- holdings and inventory accumulation rose 
mercial use and coinage reduced the toa record high. | 
Treasury bullion stock to 348.3 million OB | 

ounces at yearend. The New York Com- 1 Commodity specialist, Division of Mineral 
modity Exchange showed record highs for __ gtudies. 

Table 1.—Salient silver statistics 

, | 1963 1964 1965 1966 1967 

United States: 7 
Mine production___._..thousand troy ounces_. 35,243 36,334 39, 806 43,669 32,119 

Value__._____...._.___....._thousands.. $45,076 $46,980 $51,469 $56,464 $49,784 
Ore (dry and siliceous) produced: 

Gold ore___....... thousand short tons_. 2,460 2,631 3,113 2,580 2,315 
Gold-silver ore._..-...-----.------do____ 223 224 205 248 157 
Silver ore______.....--.--.-...--.do__.- 587 644 . 902 1,069 904 

Percentage derived from— . . 
Dry and siliceous ores.__._-.------------ 33 32 35 33 39 
Base-metal ores___-...-..-------------- 67 68 65 | 67 - 61 

Refinery production....thousand troy ounces... § 35,000 37,000 6 39,000 48,358 30,268 
Exports }____..._.-.-.-.-.-----------d0-_~- 31,485 109,395 39, 665 85,538 70,769 
Imports, general !1___..__.__..-.----..do.__- 59 , 062 51,674 54,709 63,032 55,520 
Stocks Dec. 31: Treasury 2 

million troy ounces. _ 1,583 1,218 r 804 594 351 
Consumption—industry and the arts 

thousand troy ounces_-_ 110,000 123,000 137,000 188,696 171,031 
Coinage___....-.--..---.-..---.-.---d0___- 111,493 203,000 320,321 53,852 43,851 

Ww Frice 3__ Lo... __-._per troy ounce... $1.279 $1.293 $1.293 $1.293 $1.550 
orid: ; . 

Production._-_........-thousand troy ounces... 249,982 248,551 256,362 266,564 260,820 
Consumption 4—industry and the arts 

thousand troy ounces__ * 260,700 * 304,200 «346,600 390,200 377,400 
Coinage §.___..._._-.-.-_-------...--do___. 167,000 264,500 * 380,600 ‘106,400 78,200 
a 

® Revised. 
1 Excludes coinage. 
2 Includes silver in silver dollars. 
3 Average New York price. 
4 Free world only. Source: Handy & Harman, The Silver Market In 1963-65; Handy & Harman and U.S. 

Bureau of Mines 1966-67. 
5 Free world only. 
‘U.S. Bureau of the Mint. 

Source: Handy & Harman, The Silver Market in 1963-67, 
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Legislation and Government Programs. and export of silver coins was prohibited 
—Treasury-sponsored legislation (H.R. to assure a continual, orderly transition 
7476, S. 1352), enacted as Public Law to the new coins. 
90-29 on June 24, 1967, authorized the On July 14, again on recommendations 
Secretary of the Treasury to write off of the Coinage Commission, sales of silver 
up to $200 million in silver certificates at $1.29 per ounce were halted and future 
that were judged to have been destroyed sales were limited to 2 million ounces per 
or lost. The legislation also restricted the | week on an auction basis. 
time in which silver certificates could be A bill (H.R. 11386) prohibiting the 
redeemed in silver to one year, ending further use of silver for coinage was in- 
June 24, 1968. The new law also directed troduced in Congress on July 12 and re- 
the Secretary of the Treasury to hold 165 ferred to the Banking and Currency 
million ounces of silver in reserve for the Committee. No further action was taken. | 
strategic stockpile, and authorized the Thirteen contracts for silver exploration 
sale of any remaining silver at not less totaling $1,235,620 were executed during 

than $1.29 per ounce. — the year under the financial assistance 
On recommendation of the newly- program administered by the Office of 

| created Coinage Commission, which held Minerals Exploration, U.S. Geological 
its first meeting on May 18, and in re- ‘ded abou 

| sponse to the extraordinarily heavy Surv ey. The Government Providee a out 
demand for silver which threatened to 75 percent of the exploration costs. The 
exhaust the Treasury’s remaining free following exploration contracts for silver 

stocks, the Treasury restricted future sales or silver-gold were active or in force at 

of silver to domestic users. The melting yearend: 

Operator Location Total Cost 
B.L.M.W. Mining Co........... Madison County, Mont........... $20, 550 
Resource Americas Corp......... San Bernardino County, Calif...... 32 , 088 

: Spokane National Mines, Inc.... Beaverhead County, Mont......... 33, 880 

| P. W. Beckley................. Culberson County, Tex........... 16,800 
Betty O’Neal Silver, Inc......... Lander County, Nev.............. 90, 240 
Cardiff Industries, Inc.......... Salt Lake County, Utah........... 10,500 
Mascot Mines, Inc.............. Jefferson County, Mont........... 28, 200 

| Great Basin Exploration Co..... Mineral County, Nev............. 33,000 
| Donald C. Gilbert.............. Santa Cruz, Ariz................. 14,000 

Don H. Clair, et al............. Esmeralda, Nev.................. 44,200 

: Thomas F. Miller............... Box Elder, Utah................. 78,800 
Beardsley Gulch Mining Co...... Custer, Mont.................... 44,680 
Busty Belle Mines, Inc.......... Fourth District, Alaska........... 34,200 
Silver Cloud, Inc............... Humboldt, Nev..........,....... 32,000 
Tempiute Mining Co............ Lincoln, Nev..................... 40,000 

C. R. Bennett.................. Cascade, Mont................... 66, 220 
Big Treasure Mining & Pinal, Ariz.............0 020-000 ee 112,000 

| Development Co. 
Congdon & Carey.............. Custer, Colo..................0.. 54,660 
Exploration Limited............ Nye County, Nev................ 40,000 
Double Rainbow Mines, Inc..... Lawrence County, S. Dak......... 312, 180 
Great Eastern Mines............ San Juan County, Colo........... 81,200 
Oxley Petroleum Co............ Clear Creek County, Colo......... 194,400 
Roy Pray & Assoc.............. Hinddale County, Colo............ 64,640 
Ventura Oil Co................. Ouray County, Colo.............. 81,600 
Development Operating Corp.... Jefferson County, Mont........... 90, 000 
Janus Mining Co............... Madison County, Mont........... 87, 600 
Silver Queen Explorations....... Beaverhead County, Mont......... 51,600 
A &B Silver Mines............. Lincoln County, Nev............. 72,000 
Robt. C. Hanford.............. Yavapai County, Ariz............ 30, 000 
Inca Mining Co................ Pershing County, Nev............ 81,600 

Total... eee eee eet e een center eeeeecees. 1,972,838
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The Bureau of Mines continued its of domestic primary silver resources that 
survey of the Nation’s silver production were minable at current cost-price levels 
potential and made an economic appraisal and technologic conditions. 

DOMESTIC PRODUCTION 

Mine output of recoverable silver and antimony are also recovered from the 
dropped sharply in 1967 because strikes ore-* 
against major copper mining and smelting Hecla Mining Co. reported a total silver 
companies cut off most production of by- output of 6.15 million ounces, compared 

product silver during the second half of | with 7.07 million ounces in 1966, from 
the year. The strikes, which began in mid- _ five operating mines, including a one-third 
July, reduced the output of silver-lead-zinc interest in the Sunshine unit area and a 
ores as well as silver-bearing copper ores, 30-percent interest in the Star-Morning 
and cut overall production of silver to unit. The Lucky Friday mine in the Coeur 
about 40 percent of normal during the d’Alene district, Idaho, treated 145,470 
last quarter. | tons of ore assaying 16.9 ounces of silver 

Idaho’s silver production, largely from per ton, 10.8 percent lead, and 1.1 per- 
silver-lead ores, was down about 14 per- cent zinc, yielding 2,414,191 ounces of 
cent owing principally to the shutdown of _ silver. The reduction in tonnage from the 
operations at the Galena mine, the State’s previous year reflected the shutdown of 
second largest silver mine, and to a lesser operations on October 15 by a labor strike. 
extent to the shutdown of the Lucky Development on the 3,450-foot level dis- 
Friday mine in mid-October. In Montana, closed favorable ore characteristics. Ore 
a 60-percent drop in production resulted reserves at yearend increased from 658,000 
from closing Anaconda’s copper mining to 677,000 tons. The company reported 
operations, which yield byproduct silver. plans for extensive deep-level exploration 
Similarly, silver production in Utah and _ of adjoining properties. At the Mayflower 
Arizona dropped 36 and 27 percent, re- mine in the Park City district, Utah, Hecla 
spectively, owing to closure of copper mined and treated 127,180 tons of ore 
mines, from which most of the silver is assaying 0.57 ounce of gold per ton, 4.7 
recovered. These four States, however, ounces of silver, 4.5 percent lead, 4.0 per- 
furnished nearly 90 percent of total cent zinc and 0.9 percent copper, yielding 
domestic production. 535,130 ounces of silver. Estimated ore 

Affected by the long copper strike, ores reserves dropped 54,000 tons, to 331,000 — 
mined chiefly for copper, lead, and zinc, tons at yearend. At the Silver Summit 
which normally produce two-thirds of total mine the company milled 26,870 tons of 
domestic silver, furnished only 60 per- ore assaying 20.1 ounces of silver per ton 
cent in 1967; the remaining 40 percent and 0.6 percent copper, yielding 528,590 
was recovered from ores in which silver ounces of silver. Estimated ore reserves 
is the principal metal. Of the 25 leading increased 3,000 tons, to 34,000 tons at 
silver-producing mines, which contributed yearend. The Star-Morning mines pro- 
85 percent of total domestic output, only duced 228,021 tons of ore assaying 2.6 
four in Idaho depended chiefly on the ounces of silver per ton, 5.1 percent lead, 
value of silver in the ore. Eight of the and 8.8 percent zinc. Ore reserves totaled 

mines produced over 1 million ounces 1.12 million tons.® 
each, supplying 58 percent of total The Bunker Hill Co. reported mine pro- 

domestic output. Domestic mines contrib- duction of 3.2 million ounces of silver, 0.5 
uted about 19 percent of the total silver million ounces more than in 1966, from its 
used in the Nation’s arts and industries. three operating units, including a 70-per- 

Sunshine Mining Co., the leading silver cent interest in the Star-Morning mine. 
producer, reported that it recovered 7.7 The grade of ore at the Crescent mine rose 

million ounces of silver from treating to 56 ounces of silver per ton and silver 

939,915 tons of ore averaging 32 ounces output rose 71 percent, to 1.4 million 

of silver per ton, about 300,000 ounces 

more than in 1966. Ore reserves at year- 2 Sunshine Mining Co. 1967 Annual Report. P-. 

end totaled 842,480 tons averaging 40 12. Hecla Mining Co. 1967 Annual Report. Pp. 

ounces of silver per ton. Lead, copper, 9-10, 13,
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ounces, more than offsetting declines at mestic primary resources of silver were 
. the Bunker Hill and Star-Morning mines. estimated at 4,900 million ounces, of 

The three mines aggregated ore reserves which. about. 1,300 million ounces was 
of 5.4 million tons compared with 5.6 classified as reserves in operating mines 

million tons at the end of 1966.* recoverable under current economic and 
_ Data reported by smelters and refiners technologic conditions. The remaining 

indicate that about 33 million ounces of 3,600 million ounces could be mined at 

silver was recovered from old scrap mate- prices up to $3 per ounce. About 62 per- 
rials and returned to industrial use. Most cent of total resources is contained in 
of this secondary silver was reclaimed from _ precious metal ores and 38 percent in base 
the treatment of photographic wastes, dis- metal ores. | : | 
carded electrical and electronic equipment, | 
sterling ware, and jewelry. _ 4The 1967 Annual Report of the Bunker Hill 

In a survey by the Bureau of Mines, do- Go, Pp. 2,3,12. , 
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CONSUMPTION AND USES 

According to data compiled by the Bu- have a compressive strength of 45,000 psi 

reau of Mines, industrial consumption of and high resistance to chemical and elec- 

silver dropped about 7 percent compared  trolytic corrosion, and can operate with- 

with 1966, the first such decline in domes- out lubrication both in an oxidizing at- 

tic silver consumption since 1963. Although mosphere and in a neutral atmosphere up 

consumption declined in most major cate- to 500° F. 

gories, particularly electrical and elec- A silver-zinc battery pack in the front 

tronic and brazing alloys, appreciable in- | and rear compartments of a 1966 Corvair 

‘creases were noted in photographic and chassis provided the power for the General 

catalytic uses. The expanding use of bi- Motors Corp. test vehicle, Electrovair II. , 

metals in place of solid alloys largely ac- Silver-zinc batteries were used because of 

counted for reduced consumption of silver their ability to develop high peak power 

in the electrical field even though the and good energy storage. Electrowair ac- 

number and variety of electrical applica- celerated from 0 to 60. miles per hour in 

tions has increased. The more efficient use 16 seconds and can attain speeds as high 

of silver in photographic film emulsions as 80 miles per hour. It can travel 40 to 

has reduced the unit quantities required, 80 miles before recharge. 

but this economy was more than offset by Silver and gold electroplated contacts 

greater volume. a | were. used in wedge action relays for ad- 

A silver-palladium electrode paste, de- vanced electronic systems in aircraft, mis- 

veloped for use in printing microminiature _ siles, space vehicles, and computers. The 

: ‘circuits, provided better conductivity, more precious metals enable extremely low con- 

ease.in handling, and greater adaptability tact resistance, 0.012 to 0.015 ohm con- 

to mass production techniques compared stant within 15 million ohms, for more 

with other precious metal pastes. | than 100,000 operations, As a result, the 

Silver plating improved diffusion bonds device provides the highest confidence 

between dissimilar metals, according to level ever achieved in an electromechani- 

results of Boeing Co. tests for joining ti- cal relay—a failure rate of 0.001 percent 

tanium alloys to aluminum, stainless steel, in 10,000 operations. | 

and Inconel. Minimum _ temperatures Silver and platinum electrodes were 

ranging from 1,100° to 1,300° F and used in a sensing device developed by 

pressures ranging from 5,500 to 30,000 Diamond Alkali to. control the use of 

pounds per square inch (psi) were used. chlorine in the pulp bleaching process. 

A water-cooled silver boat, developed. The instrument senses the oxidation-reduc- , 

for growing high-purity crystals, may find tion potential of the solution and trans- 

increased use in moderately high-tempera- mits a millivolt signal to a control unit, 

ture processing to achieve high-purity which regulates the rate of chlorine flow. | 

castings. Silver is used as the crucible or A new conductive coating made of very 

boat material because of its high electrical fine silver particles dispersed in a rapid 

and thermal conductivity coupled with  air-drying resin was marketed by Acheson 

good reflectivity. When the silver boat is Colloids Co. The new coating provides 

surrounded by an induction coil, it acts excellent electrical conductivity with a 

as a single turned secondary coil and large volume resistivity of 0.01 ohm-centimeter. 

currents are induced to flow. Because of It adheres readily to a variety of surfaces, 

the shape of the boat, electromagnetic including metal, plastic, glass, ceramic, 

repulsion occurs between the boat and the paper, and rubber, and is heat resistant to 

charge. The resulting levitation of the 250° F. Typical applications include elec- 

melt prevents contamination by the cruci- troforming, sensing inks, electrostatic 

ble. screening, potentiometer tracks, capacitors, 

Silver-impregnated graphite improved electrodes, Mylar tape, and printed cir- 

the life of spherical bearings on helicopter cuits. | 

rotors by more than 470 hours. Subject to A silver dressing, applied to the ro- 

high centrifugal forces and exposed to tating component in aircraft engines by 

sand, dust, and salt water corrosion, pre- Universal Machines Co., enables an ac- 

viously-used bearings lasted no longer than curate fit between mating parts, promotes 

30 hours and required frequent lubrica- anti-seizure characteristics, and provides 

tion. The new bearings, grade P-5AG TC, a tight seal to minimize air leakage and
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thus increase engine efficiency. The flame- is rechargeable for at least 50 cycles, and 
spraying technique, by which the silver the open-circuit voltage (about 0.6 volt 
alloy coating is applied has also proved per cell) is a function of the state of 

| effective for economical maintenance op- charge. When the deposited films are very 
erations during engine overhauls. thin, the battery is so sensitive to even a 

The Army Institute for Exploratory minute current drain that it will act as a Research designed a solid-state silver bat- . . he fil rel 
tery for use as a sensing device. The bat- S©™S!98 device. When the films are rela- tery is essentially a small pellet of com- tively thick, the device acts much like an 
‘pressed silver-iodide powder carrying ordinary power source. These features are 

_ vacuum-deposited thin films of silver and expected to lead to radically new cir cuit 
platinum on opposite faces. The battery designs. —— 

STOCKS | 
| Although the withdrawal of silver for or redeemed by silver certificate for com- 

coinage from the Treasury bullion stock mercial use. 
| dropped sharply, sales and redemptions Most of the 157.8 million ounces with- 

_ for commercial use increased substantially. drawn for commercial use was absorbed 
The total outflow of 243.6 million ounces into industry and private stocks or was 

_ reduced the Treasury stock to 348.3 mil- exported. Stocks of silver held by refiners, 
lion ounces. An additional 2.3 million dealers, and fabricators totaled 54.1 mil- 
ounces was contained in silver dollars. The lion ounces at yearend, slightly less than | 
outflow included 43.8 million ounces for at the end of 1966. About 31.2 million 
minting 40-percent-silver half-dollars, 42.0 ounces of silver was held in Commodity 

| million ounces auctioned in General Serv- Exchange warehouses at yearend, com- 
: ices Administration (GSA) weekly sales, pared with 2.2 million ounces at the end 

and 157.8 million ounces sold otherwise of 1966. | | 

| PRICES 

After nearly 4 years of relative price prompt price, published by Handy & Har- 
stability, the termination of Treasury man, increased slightly to 130.1 cents per 

_ sales of silver at 129.3 cents per ounce in ounce, and to 130.5 cents per ounce on 
mid-July brought a sharp rise in the New July 5, reflecting additional transporta- 
York price which, with wide fluctuations, _ tion, handling, and testing costs. As the 
reached a record high of $2.17 per ounce price of unrestricted silver soared to 170 

| in November. cents per ounce, non-Treasury silver, in- 
Early in the year the heavy rate of cluding newly mined silver and some sec- 

withdrawal for commercial use threatened ondary silver, tended to flow to premium 
to exhaust the available free stock of silver markets. 
and bring a sharp rise in price. In March, The dual-price situation was eliminated 
to prevent the possible widespread with- when, on July 14, the Treasury halted 
drawal of silver coins from circulation, further sales at 129.3 cents per ounce and 
which might result if the price rose much announced that future sales would be 
above 129.3 cents, the Treasury sought made by auction. The New York price, 
Congressional authority to write off addi- quoted by Handy & Harman, reflecting 
tional silver certificates to release more the change in- the Treasury sales policy 
silver into free stocks and maintain price and the impact of the commencement of 
stability. | the strike against major nonferrous metal 

The Treasury’s action on May 18, lim- refining companies, jumped 43 percent, to 
iting sales of silver at 129.3 cents per 187.0 cents per ounce, comparable with 
ounce to domestic users, and prohibiting other major world markets. Weekly auc- 
the melting and export of silver coin, im- tions by GSA beginning on August 4 
mediately created a dual-price situation. brought temporary price stability. How- 
Prices jumped sharply on the London — ever, speculative demand, following the 
market and the New York Commodity devaluation of the pound Sterling, in- 
Exhange. At the same time the New York creased the New York price to a high of
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917 cents near the end of November after December 29 for May 1969 delivery. At 

which it declined to 210 cents per ounce yearend open contracts for 257.4 million 

as the year closed. | | ounces were outstanding, compared with 

Since Treasury silver sold by GSA was 24.2 million at the end of 1966. 

limited to domestic industrial consumers In the London market, silver quotations 

and not _available for speculation, pre- for prompt delivery ranged from a low of 

mium prices developed on the London  11.5d in April to a high of 221d in mid- 

market and on the New York Commodity December, equivalent to 130.1 cents and 

Exchange. The volume of trading on the ‘ “1: 
: 221.3 cents, respectively, at the prevailing 

Commodity Exchange (COMEX) estab- h h d. Th 

lished a new record of 1,500 million exchange rate of the pound. The average 

ounces, compared with about 100 million price for the year was 141.7d {approxi- 

ounces in 1966.. COMEX prices ranged mately 142.5 cents). The London forward. 

from 128.7 cents on January 26 for Feb- quotation was changed in January from a 

ruary 1967 delivery to 247.0 cents on 9-month to a 3-month delivery basis. 

| FOREIGN TRADE | 

As a result of the May 18 embargo on South Africa. More than three-fourths of 

the export of silver from the Treasury total exported silver went to West 

stock, foreign trade changed during the European countries, chiefly the United 

second half of the year from a net export Kingdom and Switzerland. 

to a net import pattern. Total exports New tariff rates on silver in plated, 

and imports. were substantially below those we Le 

of 1966. Net exports were 15.3 million semifabricated, and compound forms ‘were 

ounces compared with net exports of 23.4 — announced in accordance with the Ken- 

million ounces in the corresponding period nedy Round trade negotiations. The new 

of 1966. Two-thirds of the imports of sil- and lower rates effective January 1, 1968, 

ver came from Canada, Mexico, and follow: 

TSUS } Item Rate, 

No. | . percent 2 

| 605.46 Platinum-plated silver_._-..-----------------------------7- 29 . 

605.47  Gold-plated silver_--..--------------------------------7--7- 45 

605.60 Plates and sheets____.--------------------------------777- 21.5 

605.65 Rolled silver.__..------------------------------- 7-77 707 777 18.5 

605.66 Other semimanufactured silver -~---------------------------- 36 

420.60 . 7 | 
427 28 \ Silver compounds. _--_-----------------------------000 077 9 

1 Tariff Schedules of the United States. 

2 Ad valorem. 

200 , | 
: | | 
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| WORLD REVIEW oe 

World silver production was estimated 194 million ounces. The production deficit 
at 261.6 million ounces, approximately 4.4 continued to be balanced by withdrawals 
million ounces less than in 1966. Produc- chiefly from. the U.S. Treasury bullion 
tion gains in Canada, Peru, Australia, _ stock, from foreign government stocks, in- 
Japan, and the U.S.S.R. failed to offset cluding sales from the U.S.S.R. demone- 
losses in the United States, Mexico, Bo- tized coin, and from other secondary 
livia, Yugoslavia, and Sweden. Western sources. Inventory accumulations and 
Hemisphere countries contributed about speculative holdings increased sharply 

| 60 percent of total world output. and were estimated to exceed 120 million 
Consumption of silver in the arts and ounces at yearend. | 

industries, and in coinage of the free - | a 
world was estimated at 455.6 million Australia —Output of silver, recovered 
ounces, a continuation of the declining mainly as a byproduct of lead production, 

: trend from the peak of 1965 and a drop increased nearly 5 percent to a record 
of about 8 percent from the 1966 level. high. Developed reserves of lead-zinc- | 
Industrial consumption declined about 3 silver ores are large and exploration for 
‘percent, to 377.4 million ounces, and additional reserves continued on a large 
coinage uses dropped about 26 percent. _ scale. | . 
The United States accounted for most of | Mt. Isa Mines reported that it treated 
the drop in industrial consumption. Most a record 4.2 million tons of silver-lead- 
of the falloff in consumption of silver for zinc and copper ore. Recovery of silver, 

| coinage was attributed to reductions in however, dropped to 5.8 million ounces 
| the United States and Canada. compared with 6.1 million ounces last 

Free world consumption of silver ex- year. Operations were adversely affected 
ceeded new production by approximately by a shortage of skilled miners. The com- 
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| SILVER 1045 

pany continued its major program to ex- Imports of silver, virtually all from the 
pand ore production to 16,000 tons per United States, were about 5.2 million 
day. Silver-lead-zinc ore reserves increased ounces. 
1 million tons, to 32.6 million tons aver- United Keno Hill Mines Ltd. reported 
aging 5.4 ounces silver per ton, 7.4 per- that silver output dropped to 3.8 million 
cent lead, and 5.6 percent zinc.® ounces, from 4.2 million ounces in 1966, 

| marking the sixth successive annual de- 
Canada.—Output of silver increased 3 cline. The company curtailed develop- 

million ounces, to 36.4 million ounces, the ment at its producing mines in the Yukon 
fourth consecutive annual gain and an_ territory during the second half of the 
alltime record. The production gain was year, and reduced mining and milling 
largely due to the expansion of metal out- operations because of a depletion of ore 

put at the Kidd Creek mine of Texas Gulf reserves and a critical shortage of skilled 

Sulphur Co. near Timmins, Ontario, fol- miners. The company treated 106,189 tons 

lowing the first full year of operation. averaging 37.7 ounces of silver per ton, 
Silver is recovered at Kidd Creek as a 8.0 percent lead, and 5.9 percent zinc. 
coproduct of zinc, lead, and copper. Can- Silver recovery was 95 percent. Ore re- 
ada advanced to second rank among silver- serves at yearend were estimated at 

producing countries in 1967, exceeded 124,500 tons averaging 38.6 ounces of 

only by Mexico. Of the total production silver per ton, 7.5 percent lead, and 6.5 

about 80 percent was recovered from ores _ percent zinc.® 
mined essentially for base metals, about Cominco Ltd. reported an aggregate 

16 percent from silver-cobalt and silver production of 5.2 million ounces of silver, | 

ores, and the remaining 4 percent from of which 67 percent came from company 

lode gold ores. mines, principally the Sullivan and Blue- 

Two mines in British Columbia began bell, compared with 6.6 million ounces in 

operations in 1967; Western Mines com- 1966. The 1967 silver output was the 

menced treating zinc-copper-lead ore yield- smallest in more than 10 years. 
- ing 2 ounces of silver per ton in its 750- The Texas Gulf Sulphur Co. Kidd 

ton mill, and Utica Mines began produc- Creek mine, Canada’s leading silver pro- 

tion of silver-gold-lead-zinc ore in October ducer, mined and milled 3,039,000 tons 

in its 300-ton mill. Utica ore reserves of of zinc-copper-silver-lead ore and pro- 

975,000 tons averaged about 20 ounces duced 7.8 million ounces of silver. Metal- 

of silver and 0.05 ounce of gold per ton. lurgical recovery was 75 percent. Silver 

The Par mine in Saskatchewan began pro- is recovered primarily from the copper 

duction of silver-bearing zinc-lead-copper and lead concentrates. 

ore at mid-year. Ore reserves of 250,000 ; 

tons grading 4.7 ounces of silver per ton Germany, West.—Industrial consump- 

were reported. Two silver mines in the tion of silver _was about 48.2 million 

Cobalt district, Deer Horn and. Silver ounces, approximately the same as im 
Towns, resumed operations after long 1966. Imports totaled about 51.4 million 

shutdowns. | ounces, of which 16.1 million ounces came 

Consumption of silver in the arts and from Mexico, 9 million from Peru, 5.6 

industries was about 5.8 million ounces, million from the United States, 4.2 mil- 

about the same as in 1966, and coinage lion from the Middle East, 3.2 million 

requirements accounted for about 8.2 mil- from Belgium, and 13.3 million from other 

lion ounces, a sharp drop from 1966. In countries. About 15.1 million ounces was 

the first half of 1967 Canada suspended _ exported, chiefly to Italy, Switzerland, 

fabrication of silver dollars and half-dol- and Norway. 

lars. As a result of the sharp rise in. the Mexico.—Silver output in Mexico 

price of silver in mid-May, the a a dropped nearly 10 percent, but the coun- 

value of the 80-percent-silver *h uns d try regained its rank as the leading silver 

came greater than their face e “he ee producer. Industrial consumption was 

in August te ono. sercent sendin g the about 5.0 million ounces. About 0.5 mil- 
was . . . ae 
changeover to nickel coins planned for lion ounces of silver was used in minting 

1968. Exports of refined and unrefined 5 Mount Isa Mines Ltd. Annual Report. 1967, 

silver to the United States increased about PP; Ue Keno Hill Mines Ltd, Annual Report. | 

9 million ounces, to 23.4 million ounces. 1967, p. 12.
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the 10-percent-silver 1-peso coins. In ad- creased about 9 percent, to 35.9 million 

dition, about 1.5 million ounces of silver ounces valued at $50 million. Peru ranked 
was used in minting the newly authorized as the third largest silver-producing coun- 
25-peso silver coins commemorating the try in 1967, exceeded only by Mexico and 
1968 Olympics. A total of 30 million coins Canada. 
requiring about 15:6 million ounces of Cerro de Pasco Corp. reported a slight 
silver was authorized. The Olympic coin, drop in silver production to 19.5 million — 
equivalent to $2, weighs 22.5 grams 720 ounces, representing about 54 percent of 
fine and contains 0.52 ounce of silver. Ex- Perw’s total output. Cerro’s 1967 metal 
ports of silver totaled 30.6 million ounces, production was adversely affected by a 
about 5.5 million of which went to the  1-week strike by mine workers and a 2- 
United States; nearly all of the remainder week strike by metallurgical workers. 
went to European countries. Government About 49 percent of the corporation’s sil- 
stocks were estimated at 27 million ounces. ver output came from purchased ores. 

Fresnillo Co. reported that, during the . . . 
year ending June 30, 1967, its Fresnillo United Kingdom.—Industrial consump- 
Naica and Zimapdn units treated 1.2 mil- 0? of silver was about 24.0 million 
lion tons of ore yielding 4.9 million ounces OUNCES, a slight reduction from that of 
of silver, slightly less than in 1966. Aver- 1966. Imports of silver totaled 63.8 mil- 
age working costs at these units was $8.15 lion ounces, a gain of 16 percent over 
per ton compared with $8.30 per ton in that of 1966. About 28.9 million ounces 

1966. The ore reserves at mid-year at the was received from the United States, 9.6 
| three major units were 4.6 million tons million from the U.S.S.R., 11.3 million 

averaging 5.13 ounces of silver and 0.01 from the ‘Trucial States, and nearly all of 
ounce gold per ton, 4.9 percent lead, 4.7 the remaining 14 million from 26 other 
percent zinc, and 0.31 percent copper. Countries. United Kingdom exports of 
The company was developing the El silver dropped 3.7 million ounces to 31.7 

Monte silver-lead-zinc-copper ore body in million. The principal countries to which 
Zimapan and nearly completed a 200-ton silver was shipped ; included Italy, 11.8 
mill at the Amaltea mine in Jalisco in million ounces ; Belgium, 5.7 million; West 

preparation for production in 1968.’ Germany, 4.6 million; and France, 2.6 
Asarco Mexicana treated 1.9 million Mullion. Virtually all of the remainder, 

tons of silver-bearing ores and recovered about 7 million ounces, was shipped to 
16.5 million ounces of silver, about the Switzerland, Poland, and 24 other coun- 
same as in 1966. tries. oo ; 

About 1.9 million ounces of silver was 
Peru.—Silver production in Peru, re- recovered from demonetized United 

covered principally as a coproduct or by- Kingdom coins in 1967 compared with 
product of copper, lead, and zinc, in- 0.5 million ounces during 1966. 

TECHNOLOGY 

The growth of industrial demand for the wave length of 3,284 angstroms. Silver 
silver and the continuation of a worldwide ranging in concentration from about 0.03 
production deficit, coupled with a sub- to 250 troy ounces per ton can be deter- 
stantial rise in price, has encouraged re- mined without preliminary separations 
search to develop improved techniques even in the presence of high concentra- 
for discovering new silver-bearing deposits tions of other diverse elements. 
and evaluating the economic feasibility Intensified exploration for silver de- 
of production from known marginal or posits made greater use of newer scientific 
submarginal deposits. A rapid and pre- techniques such as mercury detection, in- 
cise atomic-absorption, spectrophotometric frared sensors, radar imaging techniques, 
method for determining silver in mineral- and airborne magnetometers. The adop- 
ized rocks was developed by the U.S. _ tion of new types of analytical and process 
Geological Survey. The procedure con- §——¥———— 

sists of digesting. the sample with nitric Ernie Gp, Apnoa! Report, 19 pp. £4 
acid, centrifuging the diluted solution, L. F. Rader. Determination of Silver in Mineral- 
and atomizing it into an atomic absorption ize ry OS atomic absorption pbectrophote- 
spectrophotometer to measure silver at 1966, pp. B189-B191.
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control instrumentation improved refinery | The Bureau of Mines designed and 
operations and increased silver recovery tested an efficient metallic displacement 

- from scrap by expediting analyses of the process, utilizing steel wool or steel win- 
large number and variety of materials at dow screen, for recovery of silver from 
lower cost. . waste photographic fixing solutions. A 

A rapid field test for silver having a melting process for recovering pure silver 
sensitivity of about 2 parts per million from precipitated sludge containing 27 to 
was developed. Silver quantitatively dis- 80 percent silver was devised. The process 
places copper from a hexane solution of is particularly suitable for small-scale op- 
copper dithizonate in the presence of 0.5 erations applicable to small commercial 
molar H2SO.. Colorimetric measurement photographic laboratories and amateur 
of the hexane layer determines the silver photographers who process their own films 
content.® and papers.’” 

The geological study of the silver de- A comprehensive and_ authoritative 
posits near Miller Lake, Gowganda, On- — treatise was published to commemorate 
tario, revealed native silver and cobalt the centennial of the founding of the firm 

arsenide deposits in narrow vein fractures Handy & Harman, leading fabricators of 
in and around diabase intrusions, a struc- silver and silver alloys.*® 
tural environment similar to that at Co- : . 
balt, Ontario. The silver is found in asso- Table 2.—Mine production of recoverable 

ciation with calcite and quartz.’° silver in the United States, by months 

The discovery of the Gortdrum copper- (Thousand troy ounces) 

silver deposit near Tipperary, Ireland, SSS 

was due to reconnaissance and geological Month 1966 1967 

and geochemical exploration followed by _SSSSSSSSSSSSSSSSSSFFSFFFFSSFSSSS 

target delineation from induced polariza-  January____._______------- 3,385 3,333 
tion surveys. The Gortdrum deposit was  February_--.-------------- 3,310 3,347 

detected by anomalous metal in stream AgMpUCTITIUTUTITII: 81585 B88 
sediments 3,000 feet downstream. Soil May---------------------- 3,670 3,551 

sampling indicated an area 2,000 feet by hs a 3. eee Sie 

700 feet containing 214 to 20 times the August_.------------------ 8,711 1,873 

normal background metal content. An Septemb ORs a naan arses stare 3 B50 1 

induced polarization survey defined the November_.__..------.---- 8,764 1, 638 

dimensions and attitude of the ore body, December------------------ 3,791 1,636 

and subsequent drilling indicated the Total__..._..-.------ 48,669 32,119 

quantity and grade of the ore and the © ©=—-————————————____ 

geological environment." ————_ | 

Bureau of Mines assays of fly ash sam- mination ‘oft ‘Silver in gous ond “Rocks ‘Using 

ples collected from seven incinerators in  Dithizone. Econ. Geol., v. 61, No. 1, January- 

the Washington, D.C. area revealed Fear pp. Googe of the Silver Deposits 

quantities of silver ranging from 2 to 9 Near Miller Lake, Gowganda. The Canadian 

ounces per ton and gold ranging from 0.02 Mining and Meteor . gical 1977-1286 ¥- 60» No. 
to 0.05 ounce per ton. About 500,000 tons 1d Thompson, I. Ss. The Discovery of the 

of incinerator fly ash are produced an- Gortérim | Conver Deptt sual Seating 
nually, representing a potential source of CIM & M. April 1966. 

gold and silver that might ultimately sup- Re ppannenberg, RO. ane ©. hic Selations by 

ply a significant part of industrial demand Metallic Displacement. BuMines Rept. of Inv. 

for these metals if economical extraction 7117 Butte 22 PP am (ed.). Silver, Economies, 

methods can be developed. Metallurgy, and Use, 1967, 488 pp.
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_ Table 3.—Twenty-five leading silver-producing mines in the United States in 1967 in order of output ae 
SESS 

Rank Mine State County Operator Source of silver 
a eeSSSSSEESEEEENee 

1 Sunshine___..._._........... Idaho____._. Shoshone.__._____._... Sunshine Mining Co__._..-.--.--.__.--__.-._-_...--..._. Silver ore. 
2 Lucky Friday.____.-..----.--_-. __..do______ _.__do__.__._._.._._.... Hecla Mining Co_______s iit... Lead ore. 
3 Galena_____-_._--_--2 eee. do___--. = do___._____.._.... American Smelting and Refining Company________._.._.___ Silver ore. = 4 Utah Copper_.............._. Utah____._.. Salt Lake__..__.____._. Kennecott Copper Corp_____-___-__-----.-.-.-.----..---.. Copper, gold-silver ores. D 5 Bunker Hill___._-..-..-...... Idaho____... Shoshone.___._....... The Bunker Hill Co__._.________._.___.__..___....._....... Lead-zinc ore. td 6 Crescent_...-..--.---------2 = -do-eee doe ----d0_._- eee e------- Silver ore. bg 7 U.S. and Lark__.__.-...-.... Utah_....__. Salt Lake___.________. United States Smelting Refining and Mining Co__....___....._ Lead-zince ore. > 8 Berkeley Pit__............... Montana___. Silver Bow________.___ The Anaconda Company~.__-___-.-------.------------.-.. Copper ore. i 9 Idarado_____..-....-----.... Colorado_... Ouray and San Miguel. Idarado Mining Co_________----.-.---.-.--....-...-.....Copper-lead-zine ore. wa 10 Burgin________--_-_.._______.. Utah_______. Utah._____.__-..---... Kennecott Copper Corp__________.______._._____......... Lead-zine ore. ee 11 Butte Hill Copper Mines.._.._.. Montana___. Silver Bow__....__._... The Anaconda Company_-__..--..-------------------.-.-. Copperore. _ i] 12 Mission_...--...-...._...... Arizona__.__. Pima_________.._._._. American Smelting and Refining Company___-_____________ Do. > 18 Star-Morning._.._..__._..__... Idaho___.._. Shoshone__.._._.._.__.. Hecla Mining Co___.-.- 2 eee _____u__._._.. Lead-Zine ore. a 14 Pima, Northeast._._...._..... Arizona..._. Pima__._._.......... Pima Mining Co_____________._______________.....0 227 Copper ore. O 15 Mayflower__-.--....---.----.  Utah___..... Wasatch._._......... Hecla Mining Co____________..._..___......_._... 07 Copper-lead-zinc ore. O 16 Silver Summit___..__..._:... Idaho___.__.. Shoshone_____________ ----d0__.-- 2 eee -e-___--____._-_.... Silver ore. es 17 Mineral Park____............ Arizona_._._.. Mohave______...._._.. Duval Corp. .--------2----- ee ------------- Copper ore. . 18 Iron King__-._._-----_.-..... ....do.._.._. Yavapai___.._.___.._... Shattuek Denn Mining Corp..__....._._-_...-_...___..... Lead-zine ore. 5 19 Copper Queen-Lavender Pit... _._.do-.._... Cochise__._..._....__. Phelps Dodge Corp.__-._------------------_---.--.--.-_.. Copper ore. o 20 Morenci__..__....__-.-._.-_. -.._do_.__.. Greenlee__...._._.___. ~---d0__. 2 Copper, gold-silver ores. 21 New Cornelia____.___--.-_-.. -_.-do__...._ Pima________._______ ~---G0__-2 eee Do. . 22 Pan American..__._-.....-... Nevada__.._. Lineoln__..___._____. Grand Deposit Mining Co. & Combined Metals Reduction Co., Lead-zinc ore. 

joint venture. CO 
23 White Pine________.._.__._.... Michigan.___._ Ontonagon__________. White Pine Copper Co________-.----------_--........-.-. Copper ore. 24 United Park City_............ Utah___.._... Summit and Wasatch.. United Park City Mines Co____....-..-...--__.._-_._._.._ Lead-zine ore. 25 Silver Star-Queens..._.......... Idaho_...._.. Blaine____._.._._..... Federal Resources Corp____--...----.----.--_-____.____... Lead ore.



Table 4.—~—-Production of silver in the United States in 1967, by States and by source 

(Troy ounces) 

By type of mine production . . 
-_—_ =‘ Refinery . 

. State Lead and . Complex os . production ! 
Placer Dry ore Copper ore zine ores base metal Other sources ? Total . 

ores 

Alaska.....-...---._.-------- 22 eee 2,795 1.2 __- 2,992 ___--- eee eee eee ee eee eee 5,787 3,000 
Arizona__.2...20 2-22 ee 41,526 3,996,587 34,290 501,002 14,676 4,588,081 4,000,000 
Califormia.._...-.--..------.----------- 1,990 4,038 63 67,474 ; 49 ,796 21,154 144,515 125,000: 
Colorado. .._.....--.---.-----------__-- 329 40 , 743 45,608 191 , 438 - 1,588,908 © 673 1,817,699 1,600,000 
Idaho. _____--- eee 1 11,919,561 3,632 2,881,721 1,965,752 262 , 763 17,0388 ,880 15,000,000 
Kentucky_..-.---------------- eee ee eee eee eee eee ee eee eee eee eee . 568 568 - 650 wk 
Michigan.__.._....--.--.------- eee eee eee eee eee 801,992 _____-_e eee eee eee Lee 301,992 275,000 =) 
Missouri._-..--.------------------- ee eee eee een eee eee eee eee eee cee cee eee 272,800. 
Montana___.._.--.------------ eee 26 66 , 920 1,817,009 158,085 ' 1,655 22,819 2,066,464 3,000,000 ag 
Nevada.__._..--..---.----------------e 129 12,641 236,441 7,544 307 , 841 1,159 565, 755 529,000 3) 
New Mexico_.__..___----.---------- ee eee 24,213 47,354 74,990 10,988 _..--- ____- 157,495 171 , 400 
New York....-.--_---------- ee ne eee eee eee eee eee ee eee eee eee eee ee 81,108 _.----_.__-- 31,103 85, 900: 
North Carolina___--.------------- eee eee eee eee ee cee ee eee eee eee weeapen-----) ---e-------- 
South Dakota___._.--.-------- eee eee 121,258 io eee eee eee eee eee eee eee 121 ,258 121,300 oe 
Tennessee_____._-..--.------ eee eee eee ee eee eee eee eee ee eee eee 180,078  ___.----___- 130,078 150, 400 
Utah.____------ 2 eee 1 28,814 1, 762 ,264 2, 863 8,043,108 37,590 4,874,640 5,550,300 

; Wyoming--...-..--.------- eee eee eee ee ee eee eee ee eee eee ee ee ce eee ee ee ee eee wee ene eee 
Other States ?___...-..-..---- ------_- . 4 244 ,636 7,503 9,365 - 9,831 8,590 279,929 165,250 

Total_._.-_.----------- 2 eee 5,275 12,504,350 8,221,345 3,427, 720 7,590,012 369 ,992 32,118,694 31,000,000 
Percent. _.....----.-__-__-_--------- (4) 39 25 11 24 1 100) _LLL_e eee 
i 

1U.S. Bureau of the Mint. 
2 Silver recovered from mill and smelter cleanup, slag, tailings, and as a byproduct of calcium fluorite, magnetite-pyrite, tungsten, and uranium ores. 
* Includes Oklahoma, Oregon, Pennsylvania, Texas, Washington, and Wisconsin. 
4 Less than 0.5 percent. 

pon 

co) 
i 
co
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Table 5.—Mine production of recoverable silver in the United States in 1965-67, by States 

(Troy ounces) i 

State 1965 1966 1967 

Alaska__...__..--------------------------- 7,673 7,193 5,787 
Arizona.___.____.---.-..-------------2---+ 6,095, 285 6,338, 696 4,588,081 
California. _.___.._..-_-.-.-.---------L---- 196,787 — 189 , 989 144,515 
Colorado_________-_-_-.-.----~------------ 2,051,105. ~ 2,085,534 1,817,699 
Idaho. __________---_---------------------- 18, 456,809 - 19,776, 785 17, 033 , 330 
Kentucky__.__._-...-.-------------+------- 1,931 ' 1,086 568 
Michigan____.__.._._..-.------------------ 457,851 483,000 301,992 
Missouri__.____.__.-..-_-.-------.--------.- 299 , 522 ~ ieee eee neeee ~ een enna eee- 
Montana______________-.---.-------------- 5,207,031 5,319,785 2,066,464 
Nevada.________.._-_-_------------2------- = «607,113 867,567. 565, 755 
New Mexico. ________...-.-.-..---.-------- - 287,472 . 242,620 157,495 
New York__._._._.-..------.-------------- 11,441 21,590 : 31,103 
Oklahoma !_. 2. eee 358,477 368, 788 279 , 898 
Oregon ______-- eee eee 8,801 : 343 . 31 
Pennsylvania______.._.___-.....-_---.----- () (4) (4) 
South Dakota__..__.._._.___.-.-_-.--------- 128,971 109, 885 -+ 121,258 
Tennessee. __.. -.__..-----------------!---- 94,142 100,716 130, 078 
Utah_______- ee ee eee 5,635,570 © 7,755,411 - 4,874,640 
Washington_________-__._-_- eee eee Q) Q) (4) 
Wyoming. ________ tee eee 52 ween eee ane pee ee eee ee eee 

Total_______._ 2 eee ---- 39, 806, 023 43 , 668, 988 832,118, 694 

1 Production of Oklahoma, Pennsylvania, and Washington combined to avoid disclosing individual company 
confidential data. : : ” :
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Table 6.—Ore, old tailings, etc., yielding silver produced in the United States and average 
: recoverable content in 1967, in trey ounces of silver per ton 
a 

Gold Gold-silver Silver Copper 

State Average Average Average _ Average 
Short ounces Short ounces Short ounces Short ounces 
tons of silver tons of silver tons of silver tons of silver 

. per ton per ton per ton per ton 
i 

Alaska_____..--- 0 eee eee ee eee ee eee ee ee eee ee ee ee eee wee ee 7,604 0.393 
Arizona__..-_-~--- 474 0.222 74,516 0.192 18,551 2.804 72,034,837 .055 
California___-._-- 408 . 642 1,660 2.180 8 20.750 150 «=6.4..200 
Colorado. _.._---- 2,520 1.0386 1,000 5.611 150,478 .216 2,109 21.625 
Idaho___...-.---- 254 307 (1) 100.000 104,741 17.224 60 , 887 . 058 

Kentucky__-..-.2 0 ----2-- eee eee eee eee eee een ne eee ene eee ne ee ceeee-tee ---5xe 

Michigan_._..-...  -.------  ------ 0 --------- 0 ------- ee eee -e-- eee =ee 4,979 , 585 061 
Montana_-___.--.-- 239 . 766 3,641 2.995 17,857 4.257 9,014,687 .202 
Nevada.......... 325,339 |) Ce 1,460 5.329 6,425,161 037 

New Mexico._._-.. -------- ------ 37, 343 . 648 472 051 4,446,994 O11 

New York....---.  -------- eee nee eee eee en eee ene ee eee eee cece eee ence een e te eee 

South Dakota_.... 1,896,311 0064 _-L Le eee Lee eee eee eee eee eee eee ee eee eee eee + 

Tennessee.____.-.  ----ee ee ee eee eee ene wee ene ee ee eee ee eee eee wee eee eee eee eo- 

Utah... eee eee e+e 39, 060 1.239 15,806 -878 20,864,484 084 

Other States 2.__.- 88,995 2.746 ---.----- ------- 15 20.133 178,040 042 
tree nee cn rr RT 

Total___... 2,314,540 .162 157,220 .681 904,388 13.608 118,014,403 070 
enter ener Px Pe AS LL 

Lead-zinc, — 
Lead Zine copper-zine, and Total material 

copper-lead-zine 

Average Average Average . Average 
Short ounces Short ounces Short ounces — Short ounces 

tons of silver tons of silver tons of silver tons of silver 
i 

Alaska. -...------0 eee eee eee ne eee eee eee eee ne nee eee 7,604 90.393 

Arizona__..-..-.- 1,451 3.474 —- 69, 686 0.462 291,927 1.716 12,486,442 .063 

California. ......- 8,620 18.771 .-------. ------- 7,860 6.335 13,571 710.502 

Colorado. _.-..-.. 1,302 4.690 223, 057 . 834 792,227 1.942 1,172,693 1.550 

Idaho...._...-... 239,424 11.917 91, 537 . 753 676,589 2.910 1,773,432 9.605 

Kentucky__.----.  -------- 0 enn e ee enn nen eee nee renee wenn ee 483,575 .007 

Michigan...-..-... .2---_-.  ------0 --------- wenn ene ee en ene nee e- 4,979,585 O61 

Montana-_._._.--.- 4,107 5.582 51, 852 2.656 211 7.844 9,092, 594. -227 

Nevada__-.-.---- © 252 26.639 904 .919 228,509 1.347 — 6,981,625 O81 

New Mexico. - ---- 5 2.400 272, 058 276 44,042 .248 4,800,914 .033 

New York.._.-.-.  -------- 0) wae we eee eee wee 629,901 .049 629 , 901 .04$ 

South Dakota__...  -------- ------) -e eee eee eee we ne een ne we eee 1,896,311 064 

Tennessee__._..-. --------  ------ --------- ~------- 1,605,590 081 1,605, 590 . 081 

Utah__..--.--.--- 253 11.316 16,176 .197 570,960 5.3830 21,506,739 % .22T 

Other States 7......0 -.-..--. ------ 583, 809 .016 292, 628 .0384 61,680,067 . 167 
oe 

Total...... 250,414 11.839 1,309,079 .892 5,140,444 1.477 128,710,643 . 250 

en 

1 Less than 4 unit. 
2 Includes Oklahoma, Oregon, Pennsylvania, and Washington. 
8 Includes byproduct silver recovered from tungsten ore. oe on 
4 Calcium fluorite ore. 
5 Includes byproduct silver recovered from uranium ore. 
6 Includes magnetite-pyrite ore from Pennsylvania.
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Table 7.—Silver produced in the United States from ore and old tailings in 1967, by States 
and methods of recovery, in. terms of recoverable metal 

Total Ore and old tailings to mills | Crude ore, 
ore, ld ———___—___________—_—_—____ old tailings, 
tailings, Recoverable in Concentrates smelted etc., to 

. ete., ol. - bullion and recoverable metal smelters 
State treated Thousand—————_———_— —§§ ————— 

(thou- short Amalga- Cyani- Concen- Thou- 
sand tons mation dation trates Troy. sand Troy 
short | ‘(troy = (troy  ~— (short ounces short ounces 

7 tons)! ounces) ounces) tons) — tons 

Alaska.._.....------ 8 — 8 Lee. Leelee 176 = 2,992 ___-_ ___--e- 
Arizona___....-..... 72,556 72,262 (1 ..-.--- 1,920,399 4,418,383 294 169., 697 
California____...___- 15 11 7 Lue 3,896 70,316 4 72,136 
Colorado.......-..-. 1,178 | 1,170 838 _______ 150,598 1,764,849 3 51, 683 
Idaho__...-.-...-.-. 1,778 1, 707 - 61 Leal 200,919 16,986,157 66 47,121 
Kentucky_......-... 152 : 152  ___.-_. _______ 12,683 568 -.---  --------- 
Michigan___._-_______ 7,398 °§7,398 -.----. _.-.--- 180,310 301,992 ____. _LLL LLL 
Montana._....._...__ 9,092 9,044 __..--2  __. Lue. 235,189 1,946,091 48 120,347 
Nevada__.__.._..... 17,741 7,686 3,275 3,969 190, 594 544,452 55 13 , 930 
New Mexico._...._... 4,801 4,728 .....-2. Lule 191,252 132 , 669 73 | 24,826 
New York____.____-_ 809 - 809) __-----  LLeae-.-. «©1184, 617 31,1038... ~.-__-_-- 
South Dakota__....-. 1,896 1,896 80,051 41,207 __._--2- 2 -leeeee eee Lele Lelie 
Tennessee__...._.... 5,468 5,468 2-2 LLL 280, 882 130,078 -.-.. ~.--.-_-- 
Utah__--....-.22.2-. «21,511 21,897 ____--.  __LLL__ 639,395 4,168,752 114 705, 887 
Other States 2.._._.._ 2,826  2,38z26 1 1,878 131,776 | 277,805 (3) 241 

Total_...__.__ 186,719 186, 062 84,290 47,054 4,272,686 30,776,207 657 1,205,868 

1 Includes some non-silver-bearing ores not separable. ae | 
2 Includes Oklahoma, Oregon, Pennsylvania, and Washington. SC 
3 Less than 4 unit. oo 

Table 8.—Silver produced at amalgamation and cyanidation mills in the United States and 
: percentage of silver recoverable from all sources | 

, . + : 

Bullion and precipitates Silver recoverable from all sources (percent) 
Year recoverable (troy ounces) . 

' Amalgamation Cyanidation Amalgamation Cyanidation Smelting } Placers 

ee 

. : 
. 

1963__..........- 89,777 99 ,289 0.26 0.28 99.41 ~ 0.05 
1964........_..__. 91,401 120,894 25 .33 99.39 03 — 
1965. _..-._.._-.-2- 167,331 48 , 632 42 12 99.44 .02 © 
1966__..-_2 22 80,033 41,098 18 .09 99.71 — 02 
1967..-.2.2-22 2-8 84,290 47,054 26 15 99.57 02 

a 

1 Crude ores and concentrates. 

Table 9.—Silver produced at refineries in the United States, by source 

(Troy ounces) . | 
ee 

1966 1967 
ee 

From concentrates and ores: 
Domestic. _......-.-..-.----- eee eee ee 48,357,969 30 , 267,987 
Foreign........-..---.---_--_-__ oe ----------ee 31,079,530 23,776,710 

Total... 22-2 eee 79,437,499 54,044,697 
From old serap..-_.-.._.--.-----_-_-_---_--_--_-___- eee 36, 628 , 567 33, 534,078 
From new scrap._-.....-.__.._--.-.-_-_-------.--_-_-_------ 17,033,476 25,361,399 

Total production. _.__..-.--. 22 eee eee 133 ,099 , 542 112,940,174 
ee a
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‘Table 10.—U.S. consumption of silver, by 
: end use | 

. (Troy ounces) | 

. es 

| oe 1966 1967 

Electroplated ware._...--- 21,486,041 17,896,938 

- Sterling ware..._....-.--- 30,894,444 30,268,955 

Jewelry_.__.--.--------- 6,349,050 5,750,824 
‘Photographic materials.... 48,435,390 50,306,175 
Dental and medical supplies. 2,457,181 2,690,154 
Mirrors....._.--.--.----- 2,945,503 2,173,929 
Brazing alloys and solders. 18,419,421 15,390,493 
Electrical and_ electronic . 

- products: 
Batteries..........-. 12,517,251 11,404,489 

Contacts and 
conductors_._....-- 33,676,352 26,777,169 

Rocket nozzles_____..-.-- 699,446 _____..-- 
.Catalysts.........-.---.- 2,682,765 5,847,278 . 
Bearings_...-..-------.-- 569,174 600,228 
‘Miscellaneous 1___._-..---- 2,564,112 1,925,183 

Total net industrial 
consumption_.-.. 183,696,130 171,031,815 

Coinage_..._....-. 58,852,227 43,850,866 

Total consumption. 237,548,357 214,882,681 

-- lIneludes  silver-bearing copper, silver-bearing . 

. | - Jead anodes, ceramic paints, etc. 

_ Table 11.—U.S. monetary silver 

| | (Million troy ounces) . | 

1963. (1964 . 1965 1966 1967 

nnn 

In the Treasury: . 
Silver bullion._._.-..-..---- | 1,557.7 1,208.0 793.8 591.9 348.3 

Silver dollars. _..--.--.------ “22.1 . 2.3 2.3 2.3 2.3 

Subsidiary coin..-..-.--.---- 2.7 3.4 (4) (4) — 
ee 

Total_...__.-------------- 1,582.5 1,213.7 2796.1 2594.2 2350.6 

Outside the Treasury: 
Silver dollars____.-..--.----- 352.9 372.6 872.6 372.6 372.6 

Subsidiary coin.......--.---- 1,365.2 1,563.4 1,883.0 31,911.0 2 1,960.0 
a 

Total_-:-...--.---------- 1,718.1 1,936.0 2,255.6 2,283.6 2,332.6 
eee SOS ESS eeeowrees 

Grand total__.._..-..-.--. 3,300.6 3,149.7 3,051.7 2,877.8 2, 683.2 

NN eee 

1 No breakdown is available between silver and nonsilver coins. . 

2 Excludes silver in subsidiary coin. 
$ Estimated. -
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Table 12.—U.S. exports of silver in 1967, by countries 
. (Thousand troy ounces and thousand dollars) 
SESE 

Ore and base bullion Refined bullion U.S. Foreign 
Country —_—— FO  —__ coin coin 

Quantity Value Quantity Value value value 
ee 

Argentina_..._..-_- 2-2 ee eee eee Lee eee eee eee ee $2 ___ Le 
Australia_.._... 2-2-2 eee eee eee Lee eee eee Lee p 
Austria__. 2 eee LeeLee LLL 984 $1,272 __._-.--- Leelee 
Bahamas. ___.___.-_-.-_ eee eee eee eee eee eee eee 67 ____- -.- 
Belgium-Luxembourg.____._.___--____ 424 $817 202 429 _______- (4) 
Bermuda____..._-_-_-_--- eee eee eee Lee LeeLee 138° ___ LLL 
Brazil__.....--.-_-- eee eee LeeLee LLL Lee 33 64 _Low eee LeeLee 
Canada___..__. ~~ -- eee 218 287 5,015 6,895 7 $1,034 
Colombia._____.-.-.-_-_-----_------ eee. Le 50 65 __-- Lee LLL Lee 
France._____-.---_-- eee eee Lee 7,681 10,296 20 LLL Lee 
Germany, West.__...-...-2..._....-. 1,124 2,073 4,491 6,444 14 1 
Hong Kong____._-.-- 22 eee eee eee eee eee eee eee eee 4 Lule 
Treland______-.-.-_-- eee eee eee eee eee ee 2 LL ee 
Italy_...--. 2 eee eee eee Lee ee 322 415 1 2,773 
Japan_.__._--- eee eee Lee eee 3,023 4,079 ____-__- 1 
Mexico_-___.-.--_-------------------- eee eee eee eee eee eee 4 ..--.--- 
Netherlands___________________.____- 4 8 3,018 $3,914 ____.__. (4) 
Netherlands Antilles.___....------- 2 Lee eee eee tee Wl. Lee 

. Norway._._._--.------- eee eee eee eee eee ee eee 5 
Panama___-_-.-_--_..--------------- eee ee Lee eee eee ee ee eee eee eee 275 
Philippines. ._....-.-.-_---- 2 ee eee eee eee ee eee eee eee Lee eee 240 
Portugal___....-- 2-2 eee eee eee ee eee eee eee ee eee 2 
Singapore_._....-..- 2-2 eee eee eee eee eee eee eee eee eee ee 1 
Spain... eee 36 45 Lol eee eee eee ee eee eee 
Sweden..___-.--_ eee eee eee eee ee eee eee eee eee (4) 
Switzerland______________._-______- 3 q 13,436 17,365 87 55 
United Kingdom. _____..-_.________-- 556 1,005 30,149 40,490 17 52 

Total_...-.-.---.------------. = 2, 865 4,242 68 , 404 91,718 310 4,439 

1 Less than 14 unit. 

Table 13.—U.S. imports of silver in 1967, by countries 
(Thousand troy ounces and thousand dollars) 

Ore and base bullion Refined bullion U.S. Foreign 
Country coin coin 

Quantity Value Quantity Value value value 
ee 

Argentina... 2.222222. 22 eee 92 $181 -_--e eee Lee eee eee 
Australia_____....-....-------.-.---. 1,390 1,795 2-2, weet tee eee 
Austria... 222 Lee eee (4) 
Belgium-Luxembourg__...._._...----. ---_-. -_---_-- 201 $340 ____..-- $4 
Bermuda. .._._.__-__.-22 2 eee eee eee eee eee ee Lee eee ee eee ee () 
Bolivia. ._-_.-....------..---------_-. 2,750 5 
Bulgaria____.-.-222 2 eee eee eee Leelee Leelee eee (4) 
Canada_._..-_.-._..-.-2--- -----.-- 8,289 10,825 14,344 22,231 $20 132 
Chile._...._..--. 2-22 eee lee----. = 1,709 2,022 Lee Leelee eee eee eee 
Colombia_____..__-____.-._.--.____-_- 81 125 Woe eee eee eee eee eee 
Beuador_......-.-_.._.-_____-_-_-__. 29 838 -_ee eee eee eee eee eee eee 
Bl Salvador_____-__..__---_-__-------_ eee LLL. 5 GT wee l eee LeeLee 
Germany, West____.___._..___--____- 113 146 1 LooLleeee ee LL eee 
Guatemala._____._~_-______-__-_-_---____- 9 2 __-Le eee eee ee Lee (1) 
Honduras. ___._______-._.---.----... 2,113 2,610 53 0 
Hong Kong__-_.___...--_-_-_-------- 0 =e eee eee eee Leelee eee ee Leet 1 
India_____.-_.-.------- eee eee eee eee eee eee ee Leen 1 
Japan._.___-_ 2 eee eee LeeLee 5 JT woeeeee ee wee eee 
Malaysia____....__.-- 2-2 eee eee eee eee eee eee eee eee eee Lee () 
Mexico____.....-.--.-.-_-_-_--------.- 581 807 3,068 4,022 _______- 2,592 
Mozambique___._..__________-_..__-.- 3 4 lll eee eee eee (1) 
Nicaragua_______.__._-_-__-_-_-_.____- 90 114 6 Fo lone eee Lee 
Norway______.___----___-.__-_-._____ 10 5 
Panama_..._-.-_____--_-_--- eee eee eee LL eee 8 ee 63 
Peru__._-.-.-.- 2-22 _e_-_-_---. = 7,278 9,853 2,497 8,575 Le 15 
Philippines... ._..---_--.--_ 2 Lee 317 423 38 50) __-L--e LLL ee 
South Africa, Republic of..-__.________ 785 1,122 9,122 12,342 ________ 1 
Spain_.___---_---2- eee eee eee eee eee LeeLee ee (4) 
Switzerland____________-_-_-_____--_-__-2 eee LLL LLL (1) 1 LLL ee 1 
Thailand__._.__-_-___ ee eee eee eee eee eee eee Lee 1 
United Arab Republic___.__.-..-.-_---2 0 22 eee eee eee eee eee LLL 6 
United Kingdom___________._______-. 3 6 530 985 ______ - 254 

Total._._._-...-_.-.-_..._-... 25,642 33,437 29,878 43,650 20 3,071 

1 Less than 4 unit.
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Table 14.—Value of silver imported into : 
and exported from the United States 

(Thousand dollars) 

perce en ef PSSA SCS 

Year Imports Exports . 

EY 

1965____-.--.-.---.----- $62,903 $51,424 
1966_.___.__-_-.--..----. 76,187 110, 533 

- 1967______.---.--------- 77,087 95,960 

Table 15.—World production of silver, by countries ! 2 #4 

(Troy ounces) 
__ 

Country ! 1963 1964 1965 1966 1967 P 

ae ROTO 

North America: 
Canada___--.-..---- 29,839,756 29,902,611 r 31,917,243 ¥ 33,417,874 36,426,079 

_ Central America and 
West Indies: . 

Guatemala. -_-_.-- 64,173 e 10,000 e 18,000 e 3,000 NA 

Haiti_...--.---- 107 , 022 92,057 77,488 50, 690 NA 

Honduras.- -...-- e 3,164,000 3,220,371 3,670, 659 3,734,290 4,009,418 

Nicaragua-_.._--- 405 , 252 332,370 380,377 446, 706 372,371 

Mexico___.--...----:  * 42,760,367 tr 41,716,208 r 40,332,024 r 41,983,477 37,939,498 

United States_...---- 35,241,503 36,333,861 39, 806, 033 43,668,988 32,118,694 

South America: 
Argentina_..-.-.---- r 1,943,188 71,943,124 r 2,285,850 r 2,207,178 NA 

Bolivia (exports) . ---- tr 4,869,031 4,810,973 r 4,114,422 r 5,124,307 4,275,368 

Brazil_._...--.------ r 281,447 ¥ 313,727 -t 227,788 ¥ 222,354 NA 

Chile_______-...---- r 2,768, 332 t 3,096, 594 r 2,972,264 r 3,609, 962 3,065,504 

Colombia___.--.----- 106,279 Fr 130, 666 r 115, 866 F 109, 065 110,442 

Ecuador. ....-------- 121, 784 117,126 69 , 966 76,710 NA 

E Peru (recoverable)..-. _ * 35,203,184 34,419,459  * 36,470,307 t 32,841,201 35,869,329 

urope: 
Austria..-..-..-..--- 68 , 803 73,947 | ~ 76,519 93 , 237 NA 

Czechoslovakia 5. __ ~~ 2,400,000 2,400,000 2,400, 000. 2,400,000 2,400,000 

Finland_......-.---- 579 , 967 607 , 906 582,186 520,103 623, 000 

France.__....--.---- 730,111 969,441 1,401,226 r 2,008,325 2,000, 000 

Germany: 
Hast 5._...-.---- 4,800,000 4,800,000 4,800,000 4,800,000 4,300,000 

West____.--.---- 2,067, 068 2,062,599 2,021,896 r2,018,391 2*2,000,000 

Greece___._-.------- 123,009 * 153,970 r 139,052 r 138,200 237,900 

Hungary 5____.__---- 64,300 64,300 64,300 64,300 64,300 

Jreland.__..._._.--.-.) ----- eee eee ee eee ene eee eee ee ----- 1,219,000 NA 

Italy. ......-.------- 1,006,318 1,073,770 1,103,446 1,131, 770 1,382,448 

Poland §___._2_.-..-- 128,600 — 128, 600 128, 600 ®t 161,000 161,000 

Portugal. .._.------- 48,419 48,773 63,015 tr 354,558 356, 506 

Rumania 5____--.---- 643, 000 643, 000 643, 000 643 , 000 643 , 000 

Spain 6___.__._------ 4,955,201 2,314, 853 ®r1,961,195 NA NA 

Sweden ?__.___..---- r 2,874,000 r 3,061,000 r 3,884,000 4,495,000 © 4,000,000 

U.S.S.Re_......-.---.  * 28,000,000 . * 29,000,000 r 31,000, 000 r 33,000,000 35,000,000 

Atri Yugoslavia._......-. - 3,791,923 4,036,879 4,148,057 3,651,424 3,075,472 

rica: 
Algeria §_.......---- 255,000 295,000 295,000 t 420,000 420,000 

Botswana_...--.---- 21 1 __._ eee eee eee eee eee eee eee +--+ ------+ 

Congo (Kinshasa) .. - - - 1,097,176 1,480,252 1,538,413 1,851,400 1,839,777 

Ghana (exports)... -- 4,82% __...--------  ----------2--  -- eee ener ene rr n2 7225 

Kenya_.-_..--.------ 52,422 47,702 21,247 19 , 003 3,038 

Morocco. ....------- 172,743 604,080 599 , 258 707,413 TT2 ,807 

Rhodesia, Southern. - - 83, 742 88 , 463 e 95,470 e 95,000 NA 

South Africa, 
Republic of. ------- 2,736,868 2,916, 660 3,131, 580 3,134,093 3,063,505 

South-West Africa, 
Territory of 9._---- 1,142,864 1,436,136 1,540,851 1,516, 539 1,449, 763 

Sudan..._-----------  ------------ 40 __..-....---- NA NA 

Swaiziland_......---- 120 130 130 29) _____------ 

Tanzania (exports) - - - 22,669 25,329 22 , 865 10,572 2,294 

Tuni:ia_.....------- 9,581 12,635 33, 758 88 , 002 44,722 

Uganda (exports)... -- Q Lune e eee ween eee ee-- +--+ + -------- NA 

Zambia 19__.....----- 846,317 1,445,934 848,819 e 750,000 ¢ 750, 000 

See footnotes at end of table,
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Table 15.—World production of silver, by countries ! 2 2 4—~Continued 

(Troy ounces) 
Oe 

Country ! 1963 1964 1965 . 1966 1967 P 
| 

Asia: 
Burma_____-.2-_-___-- 2,075, 282 1,866, 752 1,638,000 1,096,000 917,000 
China, mainland °____ 800, 000 800, 000 800, 000 800,000 600, 000 
India____.-_2-_ 2 Le 128,314 152,234 168,308 — 39 , 223 93,108 
Indonesia___.-...___- 279,840 252,930 ~ 298,777 220,779 309, 000 

Japan. -------------- 8,812,068 . 8,714, 748 8,988,801 10,318,703 10,833,532 
orea: 

North e__._ 2. __ tr 650,000 t 650,000 r 650, 000 FT 650,000 700,000 
South. _...2 2 - -' 443,987 404,468 434,000 | ‘499,269 588 , 000 

Philippines__________ 838 , 304 907, 504 933 , 938 1,162,889 1,396,268 
Taiwan_____.-_.____ 61,440 60 , 633 87,315 79,473 115, 794 

Oceania: _ . . woe, . Australia. ...--2_-__ 19,641,925 18,426,990 717,280,839 18,875,511 19,765,000 
Fiji... 46, 870 60 , 564 60, 470 67,499 >—s- 61, 835 
New Guinea and a . 

Papua___.2 2 ee 23,696 23,206 19, 664 18,052 17,176 
_ New Zealand________ 286 141 55 2 -2---- ++ ee 

Total__...__._____ lr 249,982,408 117 248,550, 717 11° 256, 362,337 il? 266, 563, 561 ¢260, 820,000 

e Estimate. P Preliminary. _* - Revised. NA Not available, estimate included in 1967 total. 
1 A small amount of silver is produced in Bulgaria, Mozambique, Panama, Thailand, and Turkey. 
2 Content of ores and concentrates produced unless otherwise noted. ; 
3 Data derived in part from Yearbook of the American Bureau of Metal Statistics, annual issues of Metall- 

gesellschaft, (Germany), and the Minerais et Metaux (France). . 
4 Compiled mostly from data available June 1968. os 
5 Estimate, according to annual issues of Metallgesellschaft (Germany) except 1967 which is an extension 

of the 1966 estimate. So 
6 Smelter and/or refinery production from domestic and imported material. 
7 Production reported by Bolidens Gruvaktiebolag. - 
§ Estimate according to annual issues of Minerais et Metaux (France) except 1967 which is an extension of 

the 1966 estimate. o . 
* Recoverable silver in Tsumeb Corporation Ltd. concentrates as reported for year ended June 30 of year 

stated. 
10 Includes recovery from refinery sludges and blister copper’ 
il Total is of listed figures only; no undisclosed data included. 

| Table 16.—Canada: Geographical distri- 
_ bution of silver production 

(Troy ounces) . . 
a . 

Province or Territory 1966 _ . 1967p . 

Alberta__.._-.______._- 4 12 
British Columbia_._-.. 5,548,823 5, 492, 062 
Manitoba________.____ 547,797 647 , 824 
New Brunswick___._.. 3,108,669 2,785,198 
Newfoundland_...._._. 1,097,425 1,056, 734 
Northwest Territories... 1,662,192 1,439,124 
Nova Scotia______.____ 540, 663 89 , 238 
Ontario_......._..---- 10,900,204 15,582,832 
Quebec__.__......-.-. 5,214,146 4,921,250 
Saskatchewan________- 603 , 358 642 ,272 
Yukon Territory_..._... 4,194,580 3, 769 , 533 

Total___.__..... 33,417,874 36,426,079 
ee 

> Preliminary. t Revised.



-Slag-Iron and Steel 

| | _ By William R. Barton’ | 7 | 

- Demand for iron-blast-furnace slag prod- ing and usage has been generated by the 

ucts in 1967 equaled available supplies. increased accent placed upon utilization of 

Because of this, and continued prospects solid wastes and secondary raw materials 

of increasing demand, open-hearth steel and as part of the general desire to con- 

slags were increasingly used as a supple- serve resources and use available low-cost 

mentary or substitute material. | _ byproduct materials for the. benefit of the 

An unusually high interest in slag process- economy. 

DOMESTIC PRODUCTION 

The 29.6 million tons of iron-blast-fur-. tons per man-hour compared with 7.2 tons 

nace slag processed during 1967 was the by- in 1966. Operations at one blast-furnace 

product of pig iron production. Slag avail- slag plant at Daingerfield, Tex., were 

ability was reduced somewhat while several _ described.’ | 

large furnaces were out of use for repair The amount of steel slag, especially 

or modernization. A total of 61 air-cooled, open-hearth slag, processed continued to 

14 expanded, and 14 granulated blast-fur- increase, particularly in areas where blast- 

nace slag processing plants were operated furnace slag supplies were not sufficient to 

by 39 companies in 1967. Slag-encrusted meet demands. It is estimated that at least 

iron, reclaimed magnetically by slag - 10 million tons of steel slag were marketed 

processors for remelting, amounted to 613,- 7 1967, including ; 4.9 million tons_ by 
109 tons compared with 526,169 tons in members of the National Slag Association. 

> ed 

1966. The industry’s 1,760 plant and yard P 1 Commodity specialist, Division of Mineral 

employees worked a total of 3.9 million tudies. 
P w ve Producti 3 7 6 ‘,  2%Rock Products. Lone Star Plant Processes 

man-hours 1n . Froduction was /. Slag. V. 70, No. 10, October 1967, p. 70. 

| | Table 1.—Iron-blast-furnace slag processed in the United States, by types 

(Thousand short tons and thousand dollars) . 
Se 

oo Air-cooled Granulated Expanded Total 
a 

Screened . Unscreened 
Year Ss EF€Quaan- Value Quan- Value Quan- Value 

Quan- Quan- tity tity tity 
tity Value tity Value 

i 

1963___..___.--- 18,290 $32,408 689 $624 2,461 $1,663 2,251 $6,703 23,691 $41,398 

1964____.__.... 20,969 36,458 621 599 2,840 2,170 2,426 7,273 26,856 46,500 

1965___...._.-. 22,581 39,624 1,402 1,270 3,550 12,674 2,596 7,879 30,079 51,447 

1966____....--- 19,925 35,348 551 588 3,749 13,026 2,525 7,860 26,750 46,822 

1967_______..-. 22,326 39,204 1,053 800 3,760 !2,884 2,456 7,262 29,593 50,101 

a
 

1 Excludes value of slag used for manufacturing hydraulic cement 1965-67; and granulated aggregate for 

concrete block manufacturing 1966-67. 

Source: National Slag Association. 
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Table 2.—Iron-blast-furnace slag processed in the United States, by States 

(Thousand short tons and thousand dollars) . 
, . 

Screened air-cooled Ol All types Year and State 7 OS 
- Quantity Value — Quantity Value 

ae 

1966: 
Ohio_________2 ee 4,326 $7 , 960 6,089 $11,687 Pennsylvania________-.________...___. 5,181 9,737 6,821 12,172 Illinois, Indiana, Michigan._.....______- 3,860 6,363 5,983 9,198 Other States!__.__.__._....... 6,558 11,288 7,857 13 , 765 $a 

Total______-_-_- ee 19 ,925 35,348 26 , 750 46 ,822 
1967: NN - . Ohio. _ ee. 4,029 7,684 5, 868 10,211 _Pennsylvania_________...._.... 7,184 13,051 9,082 15,412 - Illinois, Indiana, Michigan...__________ 4,642 | 7,391 6,519 11,001 Other States!_.-_____-_.__-o 6,521 11,078 8,124 13,477 

een eee ~  Fotal_-_. ee. 22 ,326 39 , 204 29 , 593 50,101 

1 Alabama, California, Colorado, Kentucky, Maryland, Minnesota, New York, Texas, Utah, and West Virginia. a 

Source: National Slag Association. 

Table 3.—Shipments of iron-blast-furnace slag in the United States, by methods of | . transportation | OI 

. 
1966 1967 ee 

Method of transportation Thousand Percent Thousand “Percent _ short tons of total short tons of total | $e ee Rail_____-- 22. 7,234 27 6,798 23 Truck___.-___-__-_--. et 18,734 — 70 22,070 74 Waterway___.___-__.--- ee 782 3 725 3 
.., Total. -- 2 ee 26, 750 100 — 29,593 100 

eee 
Source; National Slag Association. 

CONSUMPTION AND USES 

Of all blast-furnace slag sold or used, as railroad ballast, for agriculture, or mis- more than 87 percent went to products  cellaneous uses. While steel slags do not used in construction or maintenance of have the universal application of blast- 
roads, buildings, railroads, or airports, or furnace slags, their antiskid properties and into construction accessories such as min- ability to provide good color contrast with 
eral wool. The balance was used in glass _ light-colored shoulder materials suit them manufacture, as a sewage trickling filter particularly well for bituminous mixtures. medium, or agricultural slag. Several Agricultural use is also growing due to the papers became available which discussed relatively high P2Os content of some steel blast-furnace slag utilization.* slags and the presence of several trace ele- The exceptionally high skid resistance ments important to agriculture. 
of slag resulted in considerably more use in 
highway surface courses during 1967. This 

: : : 3 Bauman, E. W., and W. R. Barton. Utiliza- trend is expected to continue strong in the tion of Blast Furnace Slag aa an AliDety 
future. The use of blast-furnace slag in Construction Aggregate. Soc. of Min. Eng. Pre- roofing also increased significantly during Print 67H48, AIME, New York, 1967, 7 pp. the vear National Slag Association. Slag, The All- year. ; Purpose Construction Aggregate. Washington, Steel slags were used, either alone or D.C. 1967, 28 pp. 
blended with blast-furnace slag, for road- ' Van oe Viist, A. A Robur, Makes 30,000 
way base and fill, in bituminous mixtures, Nos “May 1967, pp. "20-23 TocessIng, Vv. &
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Table 4.—Air-cooled iron-blast-furnace slag sold or used by processors in the 
United States, by uses 

(Thousand short. tons and thousand dollars) . 

‘ oO Screened 

Use | 1966 | 1967 
Quantity Value Quantity Value 

Aggregatein— | - os a 
Portland-cement concrete construction. _____._-- 3,105 $5 , 782 12,394 1 $5 , 587 
Bituminous construction (all types)._..__...__-- 3,904 6, 956 3, 462 6,387 
Highway and airport construction ?3___________- 7,378 13 ,375 10,013 16 , 647 
Manufacture of concrete block___.---__-------- 426 715 426 T39 

Railroad ballast__________._____---_----- 2 ~~ ee ' 3,512 4,796 4,103 5,908 
Mineral wool________.._.--_-_-------------------- 258 442 389 613 | 
Roofing slag: . . 

Cover material__________._.----.___---------_.. . 396 1,227 425 1,262 
Granules_-_____.___---------2----+----------- 64 379 48 224 

Sewage trickling filter medium_______.___.___-____- 15 28 T 13 
Agricultural slag, liming...___..___.-.-------___--- 3 6 2 3 
Other uses 4_..____________--__. + ---__-_--- ee 864 1,642 1,057 1,821 

Total_______-___-------------------------- | °19,925 35 ,348 22 ,326 39 , 204 

1In 1967 included 1,461,200 tons valued at $2,959,100 for use in structures ‘and. 933,000 tons valued 
at $2,628,100 for use in pavements. : : 

2 Other than in portland-cement concrete and bituminous construction. 
3 In addition 479,000 tons valued at $524,000 in 1966; 275,100 tons valued at $337,000 in 1967, unscreened. 
4 In addition 72,000 tons valued at $64,000 in 1966; 777,400 tons valued at $463,300 in 1967, unscreened. 

Source: National Slag Association. . , . 

Table 5.—Granulated and expanded iron-blast-furnace slag sold or used by 
processors in the United States, by uses 

(Thousand short tons and thousand dollars) 

| 1966 | 1967 

U Granulated Expanded Granulated Expanded. 
se ee 

Quan- ~~» -Quan-— Quan- Qua2n- 
tity Value tity Value tity Value tity Value 

Highway construction..___.__._..__. 1,721 $2,380 -____- a \ 1,952 $2,440 _____ ae 
Fill (road, ete.)_..-...____.____--. 258 220 ~ ial _---- ~---- _---- 
Agricultural slag, liming_.________- 79 121 a _ouue 69 115 = ____e a 
Manufacture of hydrauliccement_.. 1,101 NA ___-- _..-. 1,210 NA a _---- 
Aggregate for concrete-block manu- 

facture__._______.._.._____---- 208 NA 2,449 $7,593 267 NA 2,061 $6,030 
Other uses_______..____-____-__--- 382 305 76 267 261 279 1395 11,232 

Total.______.____________. 8,749 238,026 2,525 7,860 3,760 22,834 2,456 7,262 

NA Not available. 
_ 1 Includes 320,000 tons valued at $967,500 for use in lightweight concrete. 

2 Excludes value for manufacture of hydraulic cement and granulated aggregate for concrete-block manu- 
facture 1966-67. 

Source: National Slag Association. 

Table 6.—Steel slag sold or used by processors in the United States, in 1967 by uses! 

| (Thousand short tons and thousand dollars) 

Use Quantity Value 

Railroad ballast_____.___.......______-_-.__----------__---------------- 534 $498 
Highway base or shoulders.______...-__-..-.-------------------------- 897 720 
Paved area base________-__-__.-..-...---------- ie --------eeee 1,412 995 
Miscellaneous base or fill________.-.__.__.----------------------------- 883 654 
Bituminous mixes__.___.._.-__.-_.-_----.----.------ +--+ eee eee 578 675 
Agriculture_._..__.__...____---------------.------------------------- 68 61 
Other uses_____.-_.__-__.-__-__--_---- eee eee eee 564 385 

Total___________-__-_-_ 2 ee -- + ---- 4,936 3, 988 

1 Data represents steel slag processed as reported to the National Slag Association. Does not include ton- 
nage returned to furnaces for charge material. 

Source: National Slag Association.



1060 MINERALS YEARBOOK, 1967 

oe PRICES an | 
‘Prices for crushed slag (air-cooled, © 1967, quoted prices ranged from $1.16 to 

screened) used as aggregate were pub- $2.50 per ton for both 1%-inch and %4- 
lished monthly for major U.S. market areas inch crushed slag. 
in Engineering News-Record. In December 

Table 7.—Average value of iron-blast-furnace slag sold or used by processors 
| in the United States, by uses co . 

| (Per short ton) _ 

ao . Air-cooled 

OF Use Screened Unscreened Granulated ‘Expanded 
: 1966 1967 1966 1967 1966 1967 1966 1967 

Aggregate in— ; 
Portland-cement concrete construction__ $1.86 $2.33 _... __-. LLL.) lle) LLL _--- 
Bituminous construction (all types).__.._ 1.78 1.84 —___- oe oe ae ae oe 
Highway and airport construction!_____ 1.81 1.65 $1.10 $1.23 $1.88 $1.25 —__.. ae 
Manufacture of concrete block._____._-. 1.68 1.73 _.--. __..  .... 1.41 $8.10 $2.92. 

Railroad ballast_.....__._.......-.-.-----. 1.87 1.44 2. LLlL LLLL a ---- woee 
Mineral wool_______.__..--..-----------. 1.71 1.58 _... LLL ae a _--- eens 
Roofing slag: _ . 

Cover material__._____._.._._.-_.--._-... 38.10 3.00 ___-_ -___. a _--- a a 
Granules________..-...-------------- 5.94 4.65  ----  .222 0 Lele Lele Lee. ---- 

Sewage trickling filter medium____.__._.__... 1.98 1.97  ____ aoe a _a-- a eee 
Agricultural slag, liming._______.------_--- 1.67 1.87 ___. one 1.58 1.57 —._- a 
Other uses____ 2) eee eee. 1.90 1.78 ~ .88 -- .60- .80 1.06 3.49 23.58 

1 Other than in portland cement:and bituminous construction. cu 
2 Does not include slag valued at $3.04 a ton for use in lightweight concrete. 

Source: National Slag Association. oe 

, | TECHNOLOGY 

A new crusher, specially designed to manium and gallium from slags were pub- 
reduce slag in order to facilitate reclama- __lished.® | 
tion of contained metal, has been intro- 9 —W———— 

d © = . 4 Klieger, Paul, and A. W. Isberver. Labora- 
duced by Hammermills, Inc., of Cedar tory Studies of Blended Cements-Portland Blast- 
Rapids, Iowa. Called the Bulldog Ex- Furnace Slag Cements. J. of the Portland Ce- 

? . eqs : ment Asso., v. 9, No. 8, September 1967, pp. 
ploder, the new machine utilized impact  9_99. 

lus autogenous rindin in air . sus ension National Slag Association. Slag for Use in 

P 8S § . § : P Bituminous Concrete. NSA Bull. 167-2, 1967, 9 
to reduce the more friable slag while con- pp. 
tained metal particles remain essentiall National Slag Association. Building Safer | a P Y Highways With Slag. NSA Bull. 167-3, 1967, 17 
unreduced in size. pp. 

; : 5 Foerster, E. F., and P. L. Weston, Jr. 
Use technology for several imp ortant Heat Content of Some Blast-Furnace and Syn- 

areas were reviewed in several important thetic Slags. BuMines Rept. of Inv. 6886, 1967, 
ers 4 pp. 

papers. Waters, R. F., and H. Kenworthy. Extraction 
Results of Bureau of Mines research on of Germanium and Gallium From Coal Fly Ash 

h £ sl d f and Phosphorus Furnace Flue Dust. BuMines 
eat content of slags and recovery ol ger- Rept. of Inv. 6940, 1967, 33 pp..-



Sodium and Sodium C d 

: _ By Benjamin Petkof ’ 

The domestic production of natural ing demands, major chemical companies | 
sodium carbonates (soda ash) and sul- were expanding and constructing plant 
fates remained strong in 1967. | facilities, and acquiring or exploring trona 

The underground trona deposits in the deposits in the Green River area rather 
Green River, Wyo., area continued to be than enlarging or building new plants to 
the center of activity for the expanding manufacture soda ash from salt. 
natural soda ash industry. To meet grow- FG 

DOMESTIC PRODUCTION 

Total output in 1967 of natural and percent of the total sodium carbonate 
manufactured sodium carbonate (soda market. 
ash) decreased 5 percent in quantity from The FMC Corp. continued to be the 
that of the previous year. | | largest domestic producer of natural soda 

Manufactured soda ash, produced at 10 = ash and by the end of 1967 had reached 
plants in six States, supplied 74 percent of | annual plant capacity of about 1.25 mil- 
the total available domestic supply. These lion tons. The other active producers in 
plants were distributed geographically as the Green River area, Stauffer Chemical 
follows: Two each in Louisiana, Michigan, Co. and Allied Chemical Corp., were also 

Ohio, and Texas; and one each in New increasing their plant capacities during the 
York and Virginia. _ : year. : 

Natural soda ash, which was produced Several firms were prospecting the area 
by American Potash and Chemical Corp., for future operations. Texas Gulf Sulphur 
and Pittsburgh Plate Glass Co. from nat- Co. began shaft-sinking operations to de- 
ural lake brines in California, and by FMC velop its trona mine. | 
Corp. and Stauffer Chemical Co. near . 

Green River, Wyo. » from underground 1 Commodity specialist, Division of Mineral 
bedded trona supplied the remaining 26 Studies. | 

Table 1.—Manufactured sodium carbonate produced and natural sodium carbonates 
sold or used by producers in the United States - 

(Thousand short tons and thousand dollars) a 
I 

Manufactured . 
soda ash Natural sodium 

Year (ammonia-soda carbonates 2 
process) ! 

| Quantity Quantity —- Value 
a 

1 4,682 1,119 $27,616 
1964___.__._._.------.----------- +--+ -- + -- ee 4,948 1,275 . 30,451 
1965___.__.._____--_-.--------------- +--+ t 4,926 1,494 34,717 
1966____._....-__----------.------------------------------ r 5,090 1,738 40 ,674 
1967__..___..._-__-_--_-------------- +--+ = ++ -- P 4,825 1,728 40,539 
a 

r Revised. P Preliminary. . . . 
1 Bureau of the Census. Includes quantities used to manufacture caustic soda, sodium bicarbonate, and 

finished light and dense soda ash. ~ 
2 Soda ash and trona (sesquicarbonate). 
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Table 2.—Sodium sulfate produced and sold or used by producers in the United States 

BS _ (Thousand short tons and thousand dollars) BS 
a 

Production (manufactured Sold or used by producers 
and natural)! (natural only) 

Year Anhydrous 
Salt refined Quantity Value 

cake 2 (100 
(crude) percent 

Na2SQxz) 
ee 

1963____..___--------------------------- eee . 837 _ 896 435 $8 , 392 
1964. ___.___-_--_----------------------------- 926 389 575 10,989 
1965____-._-------------------------1-------- * 976 t 428 620 ~ 11,024 
1966____...------------ 2-2 ------------ r 1,009 © 486 640. - 11,271 
1967____.__--------------------------------- P 968 P 418 687  —s-10, 710 

r Revised. P Preliminary. : os . . a . . 
1 Bureau of the Census. : - o, nS 
2 Includes glauber salt converted to 100 percent NaeSQ.. 

Total production in 1967 of manufac- Cyanamid Company operated a unit to re- 
tured and natural sodium sulfate declined cover sodium sulfate from waste water at 
4 percent from that of 1966. About 46 — its Fort Worth plant. 7 a : 
percent of the total output was produced In Wyoming, William E. Pratt, re- 
from natural sources at four operations in covered a small quantity of sodium sulfate 
Texas, three in California, and one in from dry lake beds near Casper. 
Wyoming. The remainder was recovered Production of sodium metal increased 8 
as byproducts of chemical processes. percent from 151,588 tons in 1965 to 163,- 

In California, American Potash and 368 tons in 1966. In 1967, production in- 
Chemical Corp., and Stauffer Chemical creased slightly to 163,448 tons. Sodium 
Co. recovered sodium sulfate from dry and its coproduct chlorine was produced | 
lake brines at the Trona and Westend by electrolysis of molten salt by three com-~ 
plants, respectively, and United States panies at five plants: E. I. du Pont de 
Borax and Chemical Co. recovered sodium Nemours & Co., Inc., at Niagara Falls, 
sulfate at plants in Wilmington and San N. Y., and Memphis, Tenn.; Ethyl Corp., 
Francisco. | at Baton Rouge, La., and Houston, Tex., 

The Ozark-Mahoning Mining Company’ and Reactive Metals, Inc., owned jointly 
recovered salt cake from subterranean by U.S. Steel Corp., and National Dis- 
brines at its Brownfield, Monahans, and tillers and Chemical Corp. at Ashtabula, 
Seagraves operations in Texas. American Ohio. | 

CONSUMPTION AND USES | 

The consumption and use pattern of | glazers, detergents, stockfeeds, dyes, tex- 

sodium carbonate, sodium sulfate, and _ tiles, medicines, and miscellaneous chem- 
sodium metal remained relatively un- _icals. 
changed from previous years. About two- Metallic sodium was used primarily in 
fifths of total sodium carbonate production the production of tetraethyl and _tetra- 
was used in the production of glass, about methyl lead compounds which are used as 

one-fourth in chemicals, and about one- additives to motor fuels to improve their 
tenth in pulp and paper. The remainder  antiknock qualities. Possible areas for fu- 
was used for miscellaneous purposes such ture increased consumption of sodium — 
as soap and detergents, aluminum produc- metal are in the reduction of titanium 
tion, and water treatment. tetrachloride to titanium with sodium; the. 

Kraft paper production continued to re- sodium-sulfate battery for electric cars; 
quire the major portion of sodium sulfate polyethylene-clad sodium-cored electrical 
production. Sodium sulfate was used also conduction cable and _ sodium-cooled 

in the manufacture of glass, ceramic breeder-type nuclear reactors.
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| ' PRICES 

Prices of sodium compounds showed quoted during the year in the Oil, Paint 

some variation during the year. Prices and Drug Reporter were as follows: 

. Commodity 7 Price 

Sodium carbonate (soda ash 58 percent NazO): 

Light, paper bags, carlots, works._____..._..__-_--_-----------------per hundred weight - _ $i .95 

Light, bulk, carlots, works...__..____ ee eee eee nee eee eee - dO 1.55 

Dense, paper bags, carlots, works...____..--------------+-----------------------d0---- 2.00 

Dense, bulk, carlots, workS...___.___- ee ene eee eee eee eee eee --d0-- ~~ 1.60 

Sodium sulfate (100 percent Na2SO.): 
Technical, anhydrous, bags, carlots }___-------------------------------- _.-__-per ton_- 56.00 

Technical detergent, rayon grade, bags, carlots, works- _ ------------------------- -do____ 33.00 

Technical detergent, rayon grade, bulk, works_--------------------------------- _-do___- 34.00 

Domestic salt cake, bulk, works Yo eee eee eee eee - - dO, =~ 28.00 

National Formulary (N.F. VII), drums- ------------------------------------P@ pound __ 23 

Metallic sodium: a 

Bricks, carlots, works. __._____-- ee eee eee ee eee ee nen dO_ = 28 

Fused, lots of 18,000 pounds and more, works.____.._.__--_----------------~------ -dO_. 21 

Bulk, tank, work8.... 2. ee ee eee dO 18 

1 Delivered east of the Mississippi River. : , : 

FOREIGN TRADE | 

Exports of sodium sulfate remained un- Canada, Belgium-Luxembourg, and West 

changed from 1966 with over 90 percent - Germany. . 

of the material shipped to Canada. About At yearend new tariff rates were estab- 

2 percent of the total sodium sulfate out- lished for imports of sodium compounds , 

put was exported. a ) effective January 1, 1968 as follows: 

Sodium carbonate exports represented a | Tanff rate 

about 5 percent of the U.S. total produc- oo | per shoré ton 

tion of manufactured and natural sodium Sodium Carbonate: | 
ne Calcined (soda ash) ...... $4.40 

carbonate. About 80 percent of exported . 
terial hipped to Canada, Mexi : Hydrated and sesqui- 

ae was shipped to Uanada, MEXICO carbonate .........-.-.. 4.00 

and Argentina, Sodium sulfate: 
Imports of sodium sulfate increased 22 Crude (salt cake) ....--.. Free 

percent over those of the previous year Anhydrous .......++-+-+: 40 

with all of the material coming from Crystallized (glauber salt). . 90 

Table 3.—U.S. exports of sodium carbonate and sodium sulfate 

(Thousand short tons and thousand dollars) 
nnn 

Sodium carbonate Sodium sulfate 

Year SRE nD 

Quantity Value Quantity Value 

1965________________------------------------ 277 $9,030 13 $415 

1966__________-_--__------------------------- 346 12,249 28 TTS 

1967________--_-__-_------------------------ 304 9,914 28 856 

nr rrrnencrnrcem 

Table 4.—U.S. imports for consumption of sodium sulfate 

(Thousand short tons and thousand dollars) 
I II 

Crude (salt cake) Anhydrous Total 3 

Year a 
_ 

Quantity Value Quantity Value Quantity Value 

a 
So 

1965___.---------- 261 $4,521 12 $242 273 $4, 763 

1966____---------- 223 3,769 13 205 237 3,981 

1967_.__-.-------- 273 4,312 15 190 288 4,306 

eee 

1 Includes glauber salt, as follows: 1965, 1 ton ($262); 1966, 602 tons ($6,981); 1967, tons NA ($4,069).
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WORLD REVIEW | 

Canada.—During 1966, four companies taro of Chile, announced that 200,000 tons 
operating five plants in Saskatchewan pro- of sodium sulfate would be produced an- duced almost all of the 401,940 tons of nually.? 
sodium sulfate which was primarily used : | 
by the kraft paper industry. A small quan- Korea, South.—A soda ash plant with a 
tity of material was produced in Ontario. capacity of 200 tons per day will be built 
Production from two additional plants at Inchon. The Oriental Chemical Indus- 
was expected in 1967 increasing capacity try of the Republic of Korea has placed 
by 200,000 tons. an order with a Japanese manufacturer for 

Chile.—The Cia. Salitrera Anglo Lau- the production of the necessary facilities.® 

TECHNOLOGY 

Results were published describing a Research was continued to develop a_ 
barium cation-exchange resin method for sodium sulfur battery primarily to power 
sulfate removal from brines and bitterns an up-to-date model of the old-time elec- 
of the Great Salt Lake and sea water. The tric automobile. 

_ process allows the recovery of other com- 
pounds, such as sodium carbonate, as co- §=——————— 

Pro ducts. Preliminary studies indicate that 2 Mining Journal (London). The Industry In this process is economically feasible. Action. Cut in Chilean Nitrate Output. V. 268, 
j iCi No. 6856, Jan. 18, 1967, p. 31. 

Gable for the con duction of electricity 3 Oil, Paint and Drug Reporter. Soda Ash has been made by filling tough polyethyl- Unit, for Korea To Be Built by Japanese. V. i 1 1 i - 191, No. 12, Mar. 20, 1967, p. 36. ene tubing with sodium metal. Test instal- ‘D'Arcy R., George, J.°M Riley, and Laird 
lations of this cable have been made by Crocker. . Freliminary Grocess | Development 

i iliti i i Studies for Desulfating Great Salt Lake Brines electric utilities in various P arts of the and Sea Water. BuMines Rept. of Inv., 6928, country. If accepted for power distribution, 1967, 34 pp. 
i isplace ree nsive cop- 5 American Metal Market. New Markets sodhum can disp mo xpensiv P Brighten Future of Metal Sodium. V. 74, No. per for this use. 98, May 16, 1967, pp. 1,-7.



| By William R. Barton * 

Domestic production of stone in 1967 tions due to. other budgetary priorities, 

was 786 million tons valued at $1.2 bil- and unfavorable weather that slowed 

lion, compared with 813 million tons construction. The environmental effects of 

valued at $1.3 billion in 1966. Factors surface mining operations were of great 

_ adversely influencing demand for stone concern. Stone operations accounted for 

during the year included high interest 8 percent of the land affected by surface 

rates on construction loans and mortgages, mining in the United States, a share ex- 

revised Government construction alloca- ceeded only by coal, sand, and gravel. 

Table 1.—Salient stone statistics in the United States! . 

(Thousand short tons and thousand dollars) 

1963 1964 1965 1966 1967 

Sold or used by producers: . 

Dimension stone.._..-..---.------ 2,616 2,545 2,403 2,327 2,011 

Value___.-.----------------- $96,318 $96,970 $92 , 235 $89, 814 $95,472 

Crushed stone_...---------------- 685 , 750 723 ,038 777,839 811,047 783, 581 

Value__....----------------- $971,790 $1,037,594 $1,111,596 $1,170,901 $1,144,772 

Total stone._..-...-------------- 688 , 366 725 , 583 780,242 813,374 785,592 

Value___..___.._.----------- $1,068,108 $1,134,564 $1,203,831 $1,260,715 $1,240,244 

Exports (value) __-.------------------ $6,102 $6,796 $7,599 © $9 , 442 $9,400 

Imports for consumption (value) 2...--- $18,978 3 $23,753 3 $20,414 . 3 $20,739 $19 , 823 

1 Includes slate. . 

2 Includes whiting. . 
3 Data not comparable with other years. 

Legislation and Government Programs. lished.2 The study reviewed current sur~ 

—The results of the Kennedy Round of face mining, environmental impact, 

the General Agreement: on Tariff and problems, goals, present law, and recom- 

Trade (GATT) were published in “Tariff mended future action to minimize en- 

Schedule of the United States” (TSUS).? vironmental problems. The report stated 

Almost all tariff reductions on stone items that stone mining operations were 

were to accrue in five approximately equal responsible for 8 percent of the land 

annual steps. In most cases, the ultimate disturbed by surface mining in the 

effect on stone imports will be to cut United States. The problem, as specifi- 

1967 rates in half by 1972. Public Law ally related to stone quarries, was 

90-14, 90th Congress, removed the import —giscussed further in a magazine article* 

tariff on TSUS item 513.34, limestone to 

be used in the manufacture of cement. eT 

i ate changes on clam and ; 
Depletion rate S*. : 967 1 Geologist, Knoxville Office of Mineral Re- 

oystershells became effective in 1 a A sources, Bureau of Mines, Knoxville, Tenn.; 

result of Public Law 89-809. For shell formerly. commodity specialist, Division of 
. i ies. 

extracted and used for mprap, road 20S. Tariff Commission. Tariff Schedule 

material, rubble, etc., the depletion al- of The United | States Annotated 1968. Pub. 222, 
. 1967, pp. . 

lowance remained at 5 percent. F d 8 us. Department of the Interior. Surface 

owever, the rate was raise Mining and Our Environment, A Specia 

other uses, h ? port to the Nation. Washington, D.C., 1967, 
to 15 percent. D Y 124 pp. tor St 

of the Department o1 In- 4 Barton, William R. Prescription for Stone 

The results th : P ta] effects Quarries: Planning, Research and LSD (Log ical 

terior study of the environmenta e Sequential Development). Rock Products, Vv. 

of strip and surface mining were pub- 70, No. 12, December 1967, pp. 67°70 
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DIMENSION STONE 
Trends and Developments.—Diversity marble, and 3 percent basalt. 

was the keynote for dimension stone in Marble production began in Nevada at 
1967. An increased range of colors, sizes, the White Pine County quarries of West- 
fabrics, forms, and _ finishes became ern Marble Co. Initial shipments of 
available for aesthetic expression in archi- blocks to the cutting plant at Gene, Nev., 
tecture. Lighter and more effective were reported.® 
sandwich panels and veneers and more While modernization and _ innovation 
efficient handling and anchorage also were general industry axioms, in some 
contributed to product success. Architects instances older equipment and methods 
took increasing advantage of the available were put to good use. One producer uses 

| materials by devising new ways to avoid old-time steam-channeling machines in his 
the sterile concrete-and-glass-box approach quarry, although now gas-fired burners 
to buildings that has contributed to the supply the needed heat.® Local lore states 
drabness of many cities. Precasting of that certain of the machines date back 
stone-faced sandwich panels permits to the construction of the Panama Canal. 
fabrication of facing for the panels in . CONSUMPTION AND USES - 

more than one piece. Desired angles, ; ; ; 
curves, or bevels are cut; then the facing The total value of dimension stone sold 
is fabricated by bonding with epoxy resin. | or used during the year comprised 64 per- 

Increasing use of two or more types of cent building stone, 25 percent monumen- 
stone in one building was a notable trend. tal stone, and 11 percent other stone. If 
Limestone, granite, marble, and slate all uses of dimension stone are considered, 

were effectively combined by architects Popularity by variety was granite, lime- 
Jeter. and Cook in a new home office ‘Stone, sandstone, slate, marble, and 

addition for the Hartford Steam Boiler basalt. For monumental purposes granite 
Inspection and Insurance Co. in Hart- represented 83 percent and marble 17 

ford, Conn. The American Savings As- Percent. | 
sociation headquarters in Wichita, Kans, _ Iwo noteworthy uses of stone were 
was designed by Schaefer, Schirmer, and described. One was the use of translucent 

Eflin in marble, slate, and glass to com- Marble panels in a new Atlanta depart- 
bine function and appearance. A unique ent store.’ This introduced to large com- 
feature is the “coursed random pattern” mercial buildings a type of stone used 
used in designing the marble veneer, Previously limited almost exclusively to 
achieving diagonal joints in place of the institutional and educational type build- 
standard rectangular jointing of most ‘ngs. Another article described the blend- 
building fronts. | | | ing of more than 80 types of stone in a 

| | a mural in the Notre Dame Memorial 
DOMESTIC PRODUCTION Library® oo 

Dimension stone production was marked | | : PRICES : : 
by the abundant assortment of stone Delivered prices for dimension stone are 
varieties, finishes, and forms available. of almost infinite range depending upon 
In 1967, of the total quantity of dimension stone variety, finish, form, ‘and locations. 
stone sold or used by producers 31 per- Values reported to the Bureau of Mines 
cent was granite, 27 percent limestone, will, however, give some insight into aver- 
17 percent sandstone, 11 percent miscel- age relative costs by stone variety and 
laneous stone, 7 percent slate, 4 percent end use (value in dollars per ton): 

Building Monumental 
Rough Dressed Rough and 

. dressed 
Granite... 0.0... cece teens $3.45 $14.80 $7.20 
Marble........... 0.0.0 c cece eee 3.25 24.00 18.00 
Limestone. ......... 00.00 e cee eee ee ees 1.60 3.40 Leen e ee | 
Sandstone........ 2... eee eee ee eee. 3.00 3.10 beeen eee 

Co. V. 53, No. 4, April 1967, p. 10. Translucent Marble. V. 87, No. 2, February 
6 Bottge, R. G., A Look At the Largest 1967, p. 20. 

Dimension Stone Producer. Rock Products, v. 8 Winkler, E. M. Word of Life Stone Mural 
70, No. 4, April 1967, pp. 90-93. Dominates Notre Dame Library. Stone Magazine, 

v. 87, No. 10, October 1967, pp. 17-19,
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FOREIGN TRADE was found to be widespread and it was 
i, stated they will produce sulfuric acid to 

In 1967, Canada was the destination attack stone even in nonindustrial en- 
of 57 percent of U.S. building and monu- vironments. | 

mental stone exports. : —— 

Fancy marbles continued. to be the most TECHNOLOGY | 

highly valued import items. The leading | . 

source nations were Italy and Portugal. A quiet revolution in stone processing 

: technology continued during the year. 

WORLD REVIEW Advances in equipment automation, new 

South Africa, Republic of.—Jet chan- machine designs, and increased use of 
neling was used in South Africa for the diamonds in cutting and grinding opera- 
first time by Marikana Granite Quarries tions were prime factors in facilitating | 

at Belfast, Eastern Transvaal.° the cheaper, quicker, and more effective 
handling and finishing of stone. Flame- 

United Arab Republic—The use of jet channeling for primary quarry cuts, | 

resin to facilitate lifting of stone blocks at improved wire saws in both quarries and 

Abu Simbel was described.!® Resins were plants, and automated production line 

used both as mortar to cement anchor rods grinding and polishing equipment had 

in the stone and as reinforcing injections increasing impact. The widening use of 

and coatings to strengthen porous or diamond abrasives has had the broadest 

friable stone, or to fill hairline cracks. effect on the stone industry. Diamond. 

Techniques developed and compounds core drills are employed in prospecting. 

formulated may be useful for fortifying Diamond-set gang saws and circular saws 

and handling delicate building stones. cut the stone blocks to approximate size 

. . and shape with a several-fold increase in — 

United Kingdom.—Some of the causes  sneed. Diamond grinding heads bring the 

and mechanisms of decay in building tone to close tolerances. In addition to 
stone were discussed." In particular, the speed, the new tools are precise and | 

relationship of microorganisms to accele. waste little stock. At the same time, the 

rated weathering was considered. The need for abrasive grain inventories is 

presence of  sulfur-oxidizing organisms reduced. | 

CRUSHED STONE | | 

Trends and Developments.—Increased by permitting selective changes of equip- | 

size of individual equipment items and ment to vary capacity or alter product ~ 

total plant capacity key noted industry specifications. A trend in an early stage of ! 

trends in 1967. Design, labor, and main- development is the application of auto- : 

tenance costs were proportionately less mated circuit control to take full ad- 

with king-sized equipment and plants. To vantage of central plant control installa- 

serve large metropolitan areas, huge _ tions. : 

plants that feature centralized control Although the accelerating develop- 

provided great efficiency. Portable ag- ment of metropolitan areas has resulted 

gregate plants are particularly adaptable in rapidly increasing markets for crushed 

for servicing jobs such as highway con- _ stone, it carries with it problems involv- 

struction where the delivery site may move ing zoning regulations, air and water | 

away from the plant or where only a = — HWW | : 

limited market in time is foreseen, and 9The South African Mining & Engineering 

for exploiting smaller deposits where re-  goural Gohannenbursy Baste 9d ‘eet, 
source depletion is an early prospect.  p. 439. 

Larger scale portable plants have been 20 stone Magstite., PPT of Ra" 3, March 
achieved by unitization of equipment; 1967, pp. 11-13. 

that is, each operating unit is transported Daten tan J : ends ns Beton Pact i the 

independently and assembled into a com- Role of Microbiological Agencies in the Deter- 

plete plant by interconnecting the units at ioration of Stone, Chem. and, Tag _cvondon)» 

the selected quarry site. In addition to Schaffer, R. J. Causes of the Deterioration 

providing portability for larger, plants, gf Hulls, Mate art, 1) Gham Si 
the unitized plant concept offers flexibility 38, Sept. 23, 1967, pp. 1584-1586.
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_ pollution, and strict Jand rehabilitation at Barberton, Ohio was of special interest 
requirements. The industry has adopted since it is typical of underground stone 
many measures to be a better neighbor. mines producing over 1 million tons per 
Green screens, landscaping, and plant year. It features the largest loaders used 
and equipment enclosures suppress noise underground anywhere in the world. - 
and dust and provide a: more attractive mS | 7 | | 
appearance. Dust collectors and _ settling = CONSUMPTION AND USES — .. 

ponds reduce air and water: pollution to | - | 
acceptable levels. Blasting practices are A new synthetic white mineral aggregate 
controlled with noise and ground shock called “Sinopal”’: was marketed by Martin 

suppression in mind, and - full -advantage Marietta Corp. It was produced by fus- 

is. taken of. possibilities . for improved ing a mixture of sand, limestone, and 

community relations. A necessary part. of dolomite in a kiln. The product combines . 

quarry planning is the post-mineral-ex- skid resistance properties with high re- 
traction use of. the land. The quarry site flectivity. 
can be developed so that. it will provide a Much material that the stone producer 
more, beneficial service to the community considers waste can be used by blending 
than was.. possible prior to. quarrying borderline or substandard aggregates with 

activity. One other solution is quarrying a few percent lime. Articles were published 
stone underground.in metropolitan areas. on techniques and case histories.* _ 

The social desirability and the economic . The use of limestone to combat air 
feasibility of such a course were discussed pollution or neutralize acid stream waters 
in a journal article? . a ' was increasingly recognized as offering 

Ps BS , a the advantage of potentially low costs. 
_. . DOMESTIC PRODUCTION Bureau of Mines research conducted on 

oo , | | a acid mine waters showed that coarse 
Crushed stone production failed to post limestone, one of the cheapest neutraliz- 

sizable gains for the first time in many ing agents known, had potential use when 
years. The quantity produced declined contacting acid water during abrasive 
from 811 million tons in 1966 to 784  agitation.!© The use of limestone to reduce 
million in 1967. | | a sulfur dioxide in stack gases from burn- 

The effect of rising costs on profits, ing coal showed promise as one means of 
product quality control, and environmen- combating that serious air pollutant. 
tal problems were of continued concern. Contacting hot flue gases with powdered 

| The control of dust to avoid air pollution, limestone or dolomite has been suggested 
was a major operating problem encoun- ag probably superior to premixing the 
tered in the production of crushed stone. limestone with the coal to be burned.2” . 
The problem, as far as the crushed stone OO 
producer is concerned, is simply to sup- PRICES | 
press, collect, or avoid generation of air- 
borne dust during his operations. The Aggregate prices for various United | 
means are at hand to do this; it is only a States cities are regularly quoted in 
matter of their wise utilization.” Engineering News-Record. In December 

The deepest underground stone produc- 1967, typical prices, per ton of crushed 
tion facility was described.‘* The mine, stone, were as follows: 

oo 14% inch 34 inch 

Boston... 0... ccc cence cece e eee eenennes $1.85 $1.88 
Dallas... 0... cee cece eee nee nent eneney 2.57 2.77 
San FranciscO.... 0.0... cece eee eee n ene eaes 2.80 2.80 

_12Dunn, J. R., W. A. Wallace, and A. 15 Roads and Streets. Lime Helps Pave Durably 
Baisuck. Underground Stone Production: The With Substandard Hotmix Stone. V. 110, No. 7, 
Answer to Many Problems? Pit and Quarry, v. July 1967, pp. 34-40. 
59, No. 10, April 1967, p. 183-186, 202. Rock Products. How To Spike Marginal 

13 Hankin, Montagu, Jr, Is Dust The Stone Aggregates. V. 69, No. 7, July 1966, pp. 82- 
Industry’s Next Major Problem? Rock Prcducts, 84, 121. 
v. 70, No. 4, April 1967, pp. 80-84, 110. 16 Deul, Maurice, and E. A. Mihok. Mine 

Metzger, C. L. Dust Suppression and Drilling Water Research. Bur. of Mines Rept. of Inv. 
With Foaming Agents. Limestone, v. 4, No. 11, 6987, 1967, 24 pp. 
Spring 1967, pp. 24-25, 48. 17 Minerals Processing. Limestone as an Aid 

14 Bergstrom, J. H. The Monsters at 2,200 in Air Pollution Control. V. 8, No. 2, February 
Feet. Rock Products, v. 70, No. 3, March 1967, 1967, pp. 6, 8. 
pp. 80-82, 110.
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For industrial uses, ground stone was quoted in the American Paint Journal, 
much higher in price. Typical price follow: | a | 
ranges for fillers and extenders per ton, a ce | 

Silica, crystalline... 0... eee ee eee eee §20.50-$45.40 © 
Silica, amorphous, 325-mesh............ 000 6c cece eee eee 28.00-55.10 

Silica, amorphous, ultra-fine-ground..:................+..... 65.00 | 
Whiting, natural water ground.................2000-e0020-. 37.00 

~ Whiting, dry ground, 325-mesh.................000ee0eee-2-  14.00-19.00 

Typical prices for special roofing or | TECHNOLOGY | - 7 
facing granules were $7 to $15 per ton, | ; a a 

and special sizes or types and terrazzo ‘The first comprehensive book in 30 
aggregates were quoted as high as $30 to years on the chemistry and technology of 
$70. ° . | lime and limestone was published.* A_ 

| - : catalog of information for scientists and 
FOREIGN TRADE engineers and an expert insight into the. 

| | economics and. structure of the industry 

Canada continued to be the major desti- are provided by fhe votume. “plants | bein 
nation for crushed stone exports from the built’ today show no ra ical  devartur S 

United States, receiving in 1967, 86 per- oeeay § ne Pai | 
cent of the total. from convention. Each may have a few 

Crushed stone imports included stone novel features, and certainly there is a 
chips from Canada and Europe, oolitic trend toward larger equipment units, but 
aragonite from the Bahamas an qd whit- technologic change in this industry is not 

. ; . eae | 
ing from Europe. Imported crushed lime- dramatic. In addition to larger equip 
stone from Canada is a principal raw ment units, efficient production schedul- 
material for cement and lime manufacture ‘8 “4 recognized as a means of avoiding 
=n the Pacific Northwest costly overtime pay and plant shut owns. 

. ‘ A description of a linear programing 
| technique to solve production scheduling 

WORLD REVIEW problems was presented. Complete com- 

. . e puterization offers possibilities in product 
Can ada —industr tay Miner Orcbee uiltes specification and blending control] and in 

( uartzite) o eration of Simsil Mines balan ons plant operation for optimum 
q P . efficiencies. The importance of quality 
France.—A digital computer system in- control involving size gradation and dis- 

stalled ne ar Lyon performs a qu tributions for construction aggregates was 
arry . 25 

scheduling function by selecting limestone described. 

from various block s to blend a proper 18 Lebel, Francois, A. M. Guy, and D. E. 
cement plant feed. . Hamilton. Computer Direction of Quarry Opera- 

tions. Pit and Quarry, v. 59, No. 9, March 1967, 
: . 106-112. 

. Israel.—The technical aspects of quairy- PP ia. Fish, B. G. Quarry in Israel. The Quarry 
ing in the principal stone quarries were Managers’ 38 * ggrondon) v. 51, No. 4, April 

° » Pp. — . 
described.*® 20 Fish, B. G. Quarry in New Zealand. The 

Quarry Managers 3 (London), v. 51, No. 3, 
: March 1967, pp. 77-84. 

New Zealand.—Scoria, basalt, and gray- 21 Cement, Lime and Gravel (London) Feeding 

wacke quarries on North Island were and gocreening Chalk. V. 42, No. 7, July 1967, 
. pp. _ ° 

described.”° 22 The Quarry Managers’ Journal (London). 
New Outlets for a Derbyshire Limestone Opera- 

" Uni : : tion. V. 51, No. 9 September 1967, pp. 325-330. 
nited Kingdom.—Extraction and proc- 8 Boynton, Be S. Chemistry and Technology 

° . : : of Lime an imestone. Interscience Publishers, essing of chalk in Lincolnshire WaS = New York, 1966, 520 pp. 

described.24, A modern crushing and 24Manula, C. B., and Y. C. Kim. Optimum 
. Production Planning. Preprint 67 AR 34, pres. 

screening plant was erected at Dene at the ann. necting of the American Institute 
: : . of Mining, Metallurgical, an etroleum Engi- 

quarry, Derbyshire, the site of an earlier {ors. "Los Angeles, Calif., Feb. 19-23, 1967, 25 
dimension stone operation. Special fea- pp. available from AIME, New York. 
t includ halt ti lant.22 25 Copas, T. L. Crushed Stone. Limestone, v. 
ures include an asphalt coating plant. 4, No. 13, Fall 1967, pp. 14-15, 35, 37, 39.
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The cost of breaking rock, from quarry lated loaders. Some of these, such as the. 
: blasting to fine crushing and grinding, is Michigan Model 475, are called “artic- 

- one of the principal components determin- ulated rock shovels” and are equipped 
ing crushed stone prices and profits. with 12-cubic-yard buckets. Such a 
Potential savings from even modestly im- machine can fill an 85-ton hauler in five 

_ proved technology therefore are substantial. passes. Other interesting developments 
This has led to a considerable amount of include the vari-flow bin gate developed 

| in depth research. Fundamentally, rock by General Tire and Rubber Co. to closely 
breakage is achieved through mechanically control quantity or permit measured dis- 
or thermally induced stresses or combina- charge rate of granular materials from 
tions of the two. Most research has been’ storage or transportation units. The use 

: done in, and most stone is broken by, of economical subterranean conveyor 
mechanical stress.2* Rock breakage while systems to reclaim stockpiled material was 

| tunneling beneath urban areas is of described in the literature.* 

| special concern. A major factor in reduc- 26 Geller, L. B. Research in Improved Methods 
ing costs and avoiding deleterious side of Rock Breakage. Trans. Inst. Min. and Met. 

. effects, such as noise and vibration from (rondon). v. 76, sec. A, No. 728, July 1967, pp. 
blasting, has been the continued develop- 27 Howard, T. E. Rapid Excavation. Sci. 
ment of tunneling machines.?’ . American, v. 217, No. 5, November 1967, pp. 

| | . Hoading and transportation innovations . 28 Matthews, Cc. W. Economical reclaiming-- 
eature arge ru er-tire equipment-—— Yy supterranean conveyors. oc rodaucts, v. 

not only bigger trucks, but huge articu- 70, Mo. 2, February 1967, pp. 98, 101, 102,
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Table 2.—Stone sold or used by producers in the United States, by States 

(Thousand short tons and thousand dollars) 

seme ee 

1966 1967 
State ee 

Quantity Value Quantity Value 

Alabama. _.-.---_____------ eee eee 120, 744 1 $36, 839 18,371 $33,346 
Alaska_...___-_--- 2 ~~ eee eee WwW WwW W W 
Arizona.__-___-_----__-----_---------------e-- 2,271 4,091 1,910 3,491 
Arkansas-_-___-------------------------------- 19,109 24,588 17,454 23,236 
California. .~.---.-_--_.----_-------_-- ~~ ---- 43,051 61,336 37,186 55,263 
Colorado. __-.-..---------------------------+ 7,081 11,331 2,992 5, 435 
Connecticut_..-.._....--.--.----------------- 5,618 10, 482 5,097 10,141 
Delaware.....-..-------.------------+-------- 210 525 210 525 
Florida__...._._..._..----------------------- 35,023 38, 167 133,971 138,723 
Georgia. _.-..._----------------------------- 24,690 48,193 — 23,418 49,953 
Hawali__._____._.-_-__-_-.-_.----~----- +--+ ---- 5,079 9,482 4,100 7,207 
Idaho_.....-~.---.-------------------------- 2,694 5,415 1,986 4,333 
Mlinois._......-_------------------.--------- 46,157 60,961 48 ,458 66, 757 
Indiana. _.___._-- eee eee 24,323 42,474 26,977 46,725 
Jowa_..-_-.-_-_--- ~~ ee ee eee 27,729 40,081 26,133 37,912 
Kansas_..____._..-------L----- eee 14,027 18,789 13,551 17,806 . 
Kentucky___.___-.-.-.---------------------- 22, 667 31,179 24,812 35,481 
Lovisiana____....-.-.------------------------ 18,091 | 111,253 7,599 11, 174 
Maine.____________-_.----_---_-------------- 1,092 3,622 1,159 2,999 
Maryland. ______-_-_..---.------------------ 13, 868 27,229 14,479. 28 , 581 
Massachusetts_________-_-...._-.------------- 6,424 17, 624 6,203 17,724 
Michigan______._..-_-_-_---_-__------------- 387,864 40,380 836 , 432 39,910 
Minnesota___.__..---_----------------------- 4,901 11,688 4,160 11, 442 
Mississippi____...._-..-..._---_--.----------- 11,582 11,641 1,879 2,055 
Missouri____.__.-_-.-.-.-.---_--.----------- 35,240 53,393 86,585 53, 953 
Montana______..-____.-_-_.-_--------------- 4,150 5,212 4,782 6, 03ST 
Nebraska._.__._______.-.__--_-_-------- eee 5,055 7,916 4,846 7,483 
Nevada.._..__-._-___-_-.--.- ee eee eee 2,002 2,519 1,375 2,145 
New Hampshire________._.__-_.__--.--.------ 206 2,091 473 2, 837 
New Jersey.....__----_---_.----_------------- 12,453 28, 056 12,611 28,253 | 
New Mexico______._..-__-_.--.__.------------ 2,652 4,056 1,391 2,403 
New York____.___.___________ eee eee eee eee 34,130 54,543 33 , 389 56,615 
North Carolina........_....-----..------------ 122,377 1 36,136 24,507 41,483 
North Dakota._.._..._._.__-_-_...---.------ 170 305 596 1, 092 
Ohio_-.-_----.---- eee eee 45,002 72,900 45 , 458 72,534 im) 

Oklahoma__-_._..-.._------------------------ 15,334 17,393 16,355 18, 932 _t 
Oregon__._.__._.._-_-_-_-_------------------ 83,288 48 , 335 13,201 20, 256 At 
Pennsylvania_____.___--.-._...--.----------- 59,088 99 ,233 60,155 103,157 fe 

Rhode Island____.______-_-_-_.----.---------- 535 1,734 481 1,618 

South Carolina..._....--__._-_--.------------ 8,129 12,510 8,310 112,366 
South Dakota__.__....-_____...-------------- 2,186 7,995 1,866 9, 694 

Tennessee. _..-_._...._-__--------------------- 131,260 141,432 131,463 1 41,958 

Texas_._..-- 2-2 eee eee eee 43,578 56,659 49,424 61,577 - 

Utah_...--- ~~~. eee eee 2,246 4,269 ~ 1,831 4,108 
Vermont___-_____-___--.---------------+---- 2,650 19,926 2,761 20, 520 
Virginia....._.-......-.-_-.------------------ 34,151 55,550 31,324 - 52, 470 
Washington_._..___.__.-_..----.------------- 13,250 20,273 14,454 ~.. 19,099 .. 
West Virginia _._.._._...___-.-.-.----------- 19,788 116,354 19,445 4\° 216,447 " 
Wisconsin. _-_...---------------------------- 16,150 23,735 17,122" 24, 863)» 
Wyoming.__.....-.__..-.--..--.------------- 1,393 2,560 1,246 2,375 
Undistributed__..__..__.__....-_..-.--------- 2,766 8,260 1,602 5,144 

Total 2___-_- eee 813,874 1,260,715 785,592 1,240,244 
American Samoa___.__.--_----.-------------- 12 12 28 50 
Guam___._--._ 2 eee 900 1,396 511 820 
Panama Canal Zone. ____.__..._--_---------.--- 114 267 100 245 
Puerto Rico. ___._....---.----.-------------- 5,732 10,541 7,269 12, 795 
Virgin Islands._.......--------..------------- 88 303 183 851 
Wake Island______.._._._-..---.------------- 11 66 31 150 

i 

W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Undistributed.” _ 
1 To avoid disclosing individual company confidential data, certain State totals are incomplete, the portion 

not included being combined with “‘Undistributed.”’ The class of stone omitted from such State totals is noted 
in the State tables in the Summary chapter of this volume. 

2 Data may not add to totals shown due to independent rounding.
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‘Table 3.—Stone sold or used by producers in the United States, by kinds | 

: (Thousand short tons.and thousand dollars) 

Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity oO tity 

Year = 
Basalt and Limestone 

Granite _ ‘related rocks Marble | and dolomite Shell 
~ (traprock) - 

1963___.. 48,798 $108,633 72,958 $111,538 1,902 $34,567 489,243 $680,060 19,019 $29,420 
1964___._ 56,331 114,465 66,090 108,929 2,093 36,693 511,026 718,675 19,498 380,157 
1965_--.. 60,028 121,147 75,529 121,278 2,172 38,662 554,936 765,927 21,560 ~- 34,314 
1966.__.. 65,888 128,558 88,623 147,594 2,244 36,208 569,577 794,279 21,662 32,783 

: 1967__... 63,073 133,664 68,483 116,913 2,282 35,245 569,463 799,687 22,026 33 , 334 

_.  Caleareous marl - Sandstone Slate Other stone 1 Total? 

1963_._.. 1,164 ° 989 28,978 58,015 902 11,865 25,407 38,521 688,366 1,068,108 
1964___._ 1,043 899 28,169 62,087.1,303 13,695 40,035 58,964 725,583 1,184,564 
1965__... 1,291 1,125 29,097 61,710 1,263 18,697 34,366 45,971 780,242 1,203,831 
1966 1,358 1,195 27,493 57,037 1,356 138,680 35,173 49,386 818,374 1,260,715 
1967___.. 1,227. 1,084 27,249 60,494 1,260 14,615 30,580 45,208 785,592 1,240,244 

1 Includes mica schist, conglomerate, argillite, various light-colored voleanie rocks, serpentine not used as_ 
marble, soapstone sold as dimension stone, ete. — . 

2 Data may not add to total shown due to independent rounding. / 

Table 4.—Dimension stone sold or used by producers in the United States, by uses — 

| — | 1966 1967 
Use — Thousand Thousand Value Thousand Thousand Value 

=: short cubic (thou- short cubic (thou- 
Oe tons feet sands) tons feet | sands) 

| Building: = = - — | 
Rough: a 

Construction___._...--_.2--_- 185 _.u___-- $2,071 235 __---.-- $5,325 . 
Architectural... .-_-.-2- 22 287 3,854 6,137 2738 3,640 6,257 

Dressed: . 
Sawed__._..-...-----_- 2 -- 455 5,963 17,335 270 3,530 15,952 
Cut 2.0 eee 209 2,632 24,410 244 3,141 25,966 

_ Rubble____- 22 ee 528 __ Le 1,879 8388 ____-_-. 1,583 
Roofing (slate)._.._._.__._______. 23 _-__- ee 2,243 21 __LLeee 2,202 
‘Millstock (slate)__._._...-___ -_-- ~—26. Lee 3,675 24 _LL_L_ee 3,801 

Monumental (rough and dressed) ?_____- 252 3,102 22,096 238 2,920 23,416 
Paving blocks.___-_-_-...-_--2.--__-- 5B Ll 158 6 -.- lee 173 
Curbing_.___._._- 22 156 1,901 4,689 167 2,037 4,956 
Flagging 3____ 2.2222 2-22 eee 201 1,042 5,121 130) ____-_-- 3,532 
Miscellaneous uses (slate)..._..--.----_  -----_ 9 -------- ) -------e 64 _.__ Lee 2,309 

Total 4. eee eee 2,827) Lee 89,814 2,011) ______L- 95,472 

1 Includes a small quantity of stone for precision surface plates and monumental work. 
2 Includes stone for precision surface plates. . 
3 Includes a small quantity of slate for miscellaneous uses in 1966. 
4 Data may not add to totals shown due to independent rounding.
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Table 5.—Granite (dimension stone) sold or used by producers in the United States, by uses i 

| , | 1966 . . 1967 | 

Use Thousand Thousand Value Thousand Thousand Value | 
short cubic (thou- short cubic (thou- 

. tons feet | sands) tons ‘feet sands) 

Building: | oo oo, 
Rough: . 

Construction_....-...-....--- 55 Leelee $640 75 wee $687 
Architectural... 2.2. 2.20.-- 2. 22 257 1,054 39 462 - 1,594 

Dressed: _ oO 
Construction__........-.----- 12 150 872 45 552. 6,334 
Architectural. _..-...-..----- 60 726 7,884 21 252 © 5,581 

- Rubble__.-_ 2-2-2. ------------- 84... -_. 387 59... -- 287 
Monumental: } © 

~ Rough. _-.---------.-----_------ 191 2,370 10,005 165 2,036 9,271 
Dressed_. 2... 2.2L 43 520 8,256 55 661 10,144 

Paving blocks...__.......-.-----.---- 5 ele 158 6 -.--.--- 173 
Curbing and flagging....-.......---.-- 154 1,870 4,591 166 2,023 4,929 

Total 2._..._.----------------- 626 «-_------- 88,847 630 _.--.-.. 89,000 

1 Includes stone for precision plates. 
2 Data may not add to totals shown due to independent rounding. | | . 

Table 6.—Granite (dimension stone) sold or used by producers in the United States in 
OC 1967, by State ; | 

State Active Short Value _, State Active Short Value 
plants tons § — oo plants tons | 

California........... 7 9,888 $1,118,415 Oklahoma__._..-..... 9 12,016 $949,421 
' Colorado. ..-_.2-22-- 4 1,160 41,840 South Carolina..-____- 3 14,700 WwW 
Georgia_..........-. 29 151,812 4,153,520 South Dakota__.____-- 6 26,349 6,117,018 
Maine__._-...-_.--- 6 6,668 733,475 Texas_.._..._...-..... 3 53,184 2,618,044 
Minnesota__......... 16 22,462 3,794,694 Wisconsin..........-. 11 9,504 2,198,558 
Missouri__._-.-..--- 1 2,047 245,556 Other States 1_.._.... 30 259,795 13,643,498 
New Mexico..---.-.. 1 © 40 15,000 ——— 
New York..___-...-. © 4 22,127  .488,837 - - Total.__.-...-. 188. 629,817 38,999,583 
North Carolina___.._- 8 38,165 2,886,707 Puerto Rico....--..-. 3 16,300 49,600 

W Withheld to avoid disclosing company confidential data; included with ‘“‘Other States.” __ 
1 Includes plants in Connecticut (3); Massachusetts (9); New Hampshire (2); Pennsylvania (3); Rhode _ 

Island (2); Vermont (9); Washington (2). | 

Table 7.~—Marble (dimension stone) sold or used by producersin the United States,! by uses 

oo = a 1966 a 1967 
- Use . Thousand Thousand Value Thousand Thousand Value 

short cubic (thou- short cubie (thoa- 
tons feet sands) tons feet sands) 
i 

Building: 
Rough: Architectural__......-..--- 17 ~ 203 $744 15 175 $568 
Dressed: 

Sawed___..._...----_-.------ 20 228 1,935 11 126 1,507 
Cut_____. ~~. eee -eeeeee 28 328 7,905 30 353 10,011 

Monumental (rough and finished) _-_.--- 18 212 3,835 19 221 4,000 

Total 2. eee 83 wannnue 14,419 74 wanue-e 16, 086 
oe 

1 Produced by the following States in 1967 in order of value of output and with number of plants: Georgia 
(1); Vermont (8); Missouri (4); Tennessee (9); Alabama (1); North Carolina (1); Montana (3); Arkansas (2); 
New Mexico (2); Washington (4); Arizona (2); Colorado (1); California (2); Texas (1). | 

2 Data may not add to totals shown due to independent rounding. _
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: Table 8.~-Limestone (dimension stone ) sold or used by producers in the United States, 
by uses 

a | . | 1966 1967 
eee 

. . Use Thousand Thousand Value Thousand Thousand Value oo short cubic (thou- short cubic (thou- . . tons feet sands) tons feet sands) 

Building: . : 
‘Rough: . . Construction_...___.__..____- 5 $364 38 5 $396 Architectural... 200, 206 2,838 3,510 190 2,602 3,688 Dressed: 

' Sawed tL. 2 243 —C«; 3,235 7,130 187 2,508 5,909 — Cut... -_-_----._.. 72 952 6,464 69 904 6,006 _ Rubble._.-2-- 222 aeg 654 52 26 405 Curbing and flagging.....___......____ 21 272 148 26 335. 147 

Total Bee ee eee nee 128 wenn eene 18,270 561 6,380 16, 552 

. 1 Includes house stone veneer. 
_ ' 2 Data may not add to totals shown due to independent rounding. 

_ Table 9.—Limestone (dimension stone) sold or used by producers in the United States in 
: oO | 1967, by States 

State Aetive Short Value State Active Short Value | _ plants tons plants _tons 

 *Thinois...2 2 8 5,338 $109,970 Nebraska___.________ 3 10,989 $59 , 988 Indiana............. 22 349,099 10,772,836 Ohio..__..._..._..___ 3 6,132 51,276 Towa.......2.. 2 88 3 12,420 248,529 Oklahoma.__.__.____ 5 2,646 35,248 Kansas.....0...-.-... 8 | 6,906 507,610 Utah___._.___._____. 1 500 15,000 ‘Michigan...__.__.___ 38 3,241 61,150 Wisconsin__....._... 27 82,716 1,455,945 _  . Minnesota... 2 7 24,634 1,987,151 Other States t__...____ 15 56,231 1,198,240 Migssouri....._-._____ 4 WwW 49,100 OO Montana____________ 1 68 600 . Total_...-..-. 105 560,920 16,552,143 oo : . Puerto Rico_..______ 38 101,450 292,750 
: . a 

: . |. W Withheld to avoid disclosing individual company confidential data; included with ‘“‘Other States.’ 1 Includes plants in Alabama (1); California (2); Colorado (2); Florida (1); Idaho (1); New York (2); Rhode oO Island (1); South Dakota (1); Texas (3); and Wyoming (1). 

a _ Table 10.—Limestone sold by producers in the Indiana oolitic limestone district, by classes 
eee 

. . Construction 
1 . eg 

7 _ Year _ Rough blocks Sawed and semifinished 1! Cut 

Thousand Value Thousand Value Thousand Value . . cubic feet (thousands) cubic feet (thousands) cubic feet (thousands) 
emer 

1963........2.2 -. 2.2 2,183 $2,533 2,518 $5,217 530 $2,258 1964. _... 02 8,035 3,535 22,752 25,770 400 2,624 1965. -_22. 2 2,651 3,095 22,052 24,503 481 3,091 1966.__-. 0222 2,648 3,266 22,078 24,721 §23 3,547 1967... .2 222 2,424 3,202 21,755 24,283 464 3,254 . 
eee 

Construction—Continued 
. _ Other uses Total 3 

Total 3 

Thousand Thousand Value Thousand Value Thousand Value 
cubic short (thou- short (thou- short (thou- 
feet tons sands) tons sands) tons sands) 
te, 

1963___...22 el. 5,231 379 $10,008 197 $640 576 $10, 648 1964.__22 2222. 6,187 449 11,929 71 225 520 12,154 1965___.-- 2, 5,184 376 10, 689 70 224 446 10,913 1966__....-- 2, 5,249 380 11, 534 2 60 2203 440 11, 737 1967._..-. 4,643 337 10, 740 212 2 32 349 10,772 
SSeS 

1 Includes house stone veneer. 
2 Includes small quantity produced outside the district. 
° Data may not add to totals shown due to independent rounding.



8. STONE 1075 

Table 11.—Sandstone (dimension stone) sold or used by producers in the United States, 
oe. » by uses. 3 

. 1966 1967 

| Use _ Thousand Thousand Value Thousand Thousand Value 
oe . . - short cubic - (thou- short cubic (thou- 

tons feet sands) tons feet sands) 

Building: . 
‘Rough: 

Construction.......-..--.---- 58 ____.---- $918 68 111 $1,139 
- . Architectural 1._........------ 42 556 - $29 37 493 T1é 
Dressed: . . 

-Sawed !_____.---- +. ----- 129 1,749 4,704 118 1,627 4,374 

Cut_._..._..-----.---------- 44 564 1,644 26 332 1,733 

Rubble_...._._.._-__-------------  «° - T2— eee eee} 289 40 | 53 Bd 

Curbing. __..-__-__---.------2------- «2 Ble 7 + 98 1 15 — 41 

Flagging____.____...--------.-------- 58 714 1,621 56 675 1,995 © 

Total._..-.-.----------------- 405) -------- 10, 108 346 _.....-. 10,342 

1 Includes stone for refractory use to avoid disclosing individual company confidential data. 

Table 12.—Sandstone (dimension stone) sold or used by producers in the United States in 
: ~ 1967, by States 

mone State Active Short Value ' State Active Short Value 
plants tons plants tons 

Arizona__.....-..---. 11 | 4,609 $93,253 New Mexico.....-.-.-. 6 849 $5,475 
Arkansas. _.._.----.-- 6 8,965 265,971 New York.__-.-------- 12 40,825 1,641,528 

California. _.__-..---- 7 6,283 W Ohio.._______.---.---- 15 125,794 4,691,241 

Colorado___......-.-. 26 13,783 218,572. Oregon_.__._---------- 1 335 6, 700 

Connecticut. ..-.-.-- 3 8,920 55,065 Pennsylvania_.__..-.-. 32 74,988 1,571,971 

Indiana. _______.-._-- 6 10,898 288,835 Tennessee__-._--.----- 7 13,337 402 ,186 

Kansas_____-----.---- 1 - 441 3,800 Utah__._-___....------ 9 1,665 56,855 

Massachusetts- . =.=. -- 2 1,893 141,488 Wisconsin_...-.------- 9 2,826 5), 231 

Michigan__....----.-- 2 2,770 16,690 Wyoming.__.--.------- 3. . 982 13,610 

Minnesota_____.------ 1 46 6,000 Other States 1......-.-- 23 25,044 776,879 

Missouri_...-.----.-- 1 1,500 36,000 ec 

Montana__..._.-.---- 1 25 625 Total.__....-.-. 184 345,978 10,342,475 
| 

W Withheld to avoid disclosing individual company confidential data; included wtih ‘‘Other States.” 

1 Includes plants in Georgia (2); Maryland (3); Nevada (2); New Jersey (1); South Dakota (2); Texas (2); 

Virginia (3); Washington (6); and West Virginia (2). . 

Table 13.—Slate (dimension stone) sold or used by producers in the United States,! by uses 

1966 © | a 1967 

Quantity Quantity 
Use —_——____—_—_————. Value ———————*—— _ Value 

. ce Thousand Thousand (thousands) Thousand Thousand (thousands) 
| short tons sq. ft. short tons sq. ft. 

. . . we 

Roofing slate__....-.-----------.------ 23 157 $2,243 21 56 $2 , 202 

Millstock: | 
Electrical, structural, and sanitary 
slate.........-.----.-----.---- 22 2,581 2,736 21 2,318 2,866 

Blackboards and bulletin boards ?. - 2 736 658 2 659 638 

Billiard tabletops_........-------.- 2 230 281 2 225 296 
a 

Total 3.___.....-_--_---.------ 26 3,547 3,675 24 8,201 3,301 

Flagstones 4__....-.-.--------------- 63 10,907 1,494 44 7,679 1,293 

Miscellaneous uses 5. _........-------- 54 woe neues 1,761 64 ~-+----- 2,309 
ees 

- Grand total $._........-.---... 166 penne ne 9,173 154 won---e- 9,605 
a 

1 Produced by the following States in 1967 in order of value of output and with number of plants: Virginia 

(2); Pennsylvania (10); Vermont (21); New York (11); North Carolina (2); Utah (1); and Maine (1). 

2 Includes a small quantity of school slates. . 
3 Data may not add to totals shown due to independent rounding. 
4 Includes slate used for walkways and stepping stones. 
5 Includes slate for aquarium bottoms, buildings, fireplaces, flooring, headstones, shims, and unspecified uses.
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Table 14.—-Miscellaneous varieties of dimension stone sold or used by producers in the 
United States, by uses 

— AA cate - _ eames LL AS A Sa ic TE te - —— ———e 

1966 1967 Use re 7 a Thousand Thousand Value Thousand Thousand Value 7 L short tons cubic feet (thousands) short tons cubic feet (thousands) 

Building: : . 
. Sawed 2... 222 51 601 $2,694 39 197 $2, 708 Rubble_._..--. 2-2 226 nee nn ne 516 150 1,684 "484 Flagging. -____-2-_- 2-2-2222 lle a) 56 97 - 4 21 84 

Total gee 282 waene ee 3,307 194 1,903 3,275 

. 1 Produced by the following States in 1967 in order of value of output and with number of plants: California (15); Bawails Pennslyvania (8); Maryland ( 1);. Wyoming; Oregon (1); New Mexico (5); Washington -(3); ontana (1). : 
i Includes rough and cut stone and stone for refractory use to avoid disclosing individual company confiden- tial data. oe 
* Data may not add to totals shown due to independent rounding. | 

Table 15.—Crushed and broken stone sold or used by producers in the 
| | oe United States, by uses  s”s~ . 
CO 

(Thousand short tons and thousand dollars) - 

1966 1967 © ; Use —_--——— . Quantity = Value Quantity Value 

Agriculture. __...--2 22 30, 326 $52,693 29 , 528 $52,027 Cement.______...._..-..._____._._........ 102, 702 109 , 997 98,263 106, 416 Concrete and roadstone_.___._____- i, 514,324 705,617 521,364 720,320 | Filtration__....-.-........__.._____........... 277 644 136 413 Flux_....--2-22- 222-22 .-____. 33, 348 49,918 29 , 235 45,836 Glass__ 2. ‘2,183 6,914 2,325 7,982 Lime and dead-burned dolomite....___....___.___.. 28 , 140 49,587 29,415 50,514 Mineral food__-_........._____.__..__..__........ 654 3,887 782 3,982 Poultry grit-_..__.........._._______._........... 686 4,913 412 3,753 | Railroad ballast_._.......______._____....__...... 14,061 17,045 13,486 16,277 . Refractory_._______...._......._...__............ - 961 8,038 . 819 8,341 Riprap.-________......-_______.___..._.......... 36,739 48,030 30, 637 45,840 Roofing, granules, aggregates, and chips________.____ 2,205 12 ,222 3,373 14,773 Stone sand___.___-- 3,068 4,258 3,532 5,433 Terrazzo___.__.-.-___-_........___.-............. 333 4,738 304 | 4,482 Other uses 1 and unspecified. ________.___.___.______ 40,440 92,405 19,970 58,381 meee 
Total 7-2 811,047 1,170,901 783,581 1,144,772 

1 Includes some uses listed separately in the Limestone and Sandstone sections. 2 Data may not add to totals shown due to independent rounding. 

e | og 

Table 16.—Crushed stone sold or used by Government-and-Contractor producers in the 
United States, by uses ! OT a 

(Thousand short tons and thousand dollars) 
T
R
 

1966 1967 
Use eee 

Quantity Value Quantity Value 
I 

Concrete and roadstone__________._- 22. 8. 43,462 $58,341 44,978 $53,818 Riprap_-.____-_-____ 22 18,130 20,332 11,608 17,023 Agricultural (limestone) -_______.._.__________._.______.. 168 327 166 317 Other uses______--_- 2 21,631 29, 438 6,213 5,609 
eee 

Total. -___- eee 83,391 108, 488 62,965 76,767 TT 

1 Figures represent tonnages reported by States, counties, municipalities, and other Government agencies, produced either by themselves or by contractors expressly for their consumption, often with publicly owned equipment; they do not include purchases from commercial producers.
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Table 17.—Crushed stone for concrete and roadstone sold or used by producers in the 
. United States, by States 

(Thousand short tons and thousand dollars) 

. 1966 1967 
. State $$ $$$ 

Quantity Value Quantity Value 

i 

Alabama__._-.---.---------------------------------- 10,981 $13,048 18,787 1$10,887 

Alaska_____._.-.-__------ eee ee ee eee ee eee WwW W Lele eee Lee +e 

Arizona_..____--_-.---------------- eee 1210 1471 1210 1 524 

Arkansas_____.__.._--------------------------------- 11,718 14,109 10,236 12,906 

California..._-.._..-___-_-_-.-_---------------------- 13,856 118, 662 113,055 116,614 

Colorado____.-.--._----.--------------------+--------- 1431 1 588 766 1,086 

Connecticut______.__--.----------------------------- 14,714 17,712 4,687 8,000 

Delaware..._.__._.-_-_-_---_------------------------ WwW Ww Ww WwW 

Florida_____.__._____-/---------- ee eee eee eee) (2 29,515 130,713 128,885 1 30,737 

Georgia______._-__-__----_--------------------------- 118,492 124,989 18,786 27,320 

Hawaii_.____2_-._-_.__-_-_----------------+--- +--+ +--+ -- 4,536 8,716 3,599 6, 548 

Idaho_.___.________-_- eee ene ee een eee eee eee eee --- 1: 2,109 13,004 811 1,330 

Tllidois__.__.__..-..--.----------.-------------------- 34,521 45,381 37,958 52,264 

Indiana. ___.___.____-_-u +--+ ee ee ee 17,784 23,055 20,597 27,266 

lowa... -. ee ee ee eee eee eee eee eee eee 19, ThE 27,899 19,119 27,024 

Kansas_..___.___..---_----------------------- ee ---- =: 9,186 1 12,238 8,889 11,860 

Kentueky__.___..-.-.-.-----.------------------------ 17,965 24,425 . 19, 690 28,050 

-Louisiana_.....__.-.-_--__-.-------------------------- 16,237 18,600 15,671 18,039 

Maine______________---.----- +e eee eee 840 882 4380 978 

Maryland_____.___-_-_------------------------------ 11,087 19,413 11,917 21,009 

Massachusetts_____._-._----------------------------- 5,149 8,855 4,905 8,960 

Michigan..___.._.___-------------------------------- 6,484 7,754 5,979 7,348 

Minnesota___._.-___-.--------------------+----------- 3,960 4,902 13,150 13,975 

Mississippi___...._-_..--.------L-------------------- 1199 1181. 1213 E494 

Missouri___.__.__.__--------------- eee nee e--) 218,711 125,524 120,246 1 26,065 

Montana__________-_-_--- eee eee eee eee eee eee eee ee-- 1 2,871 12,519 2,541 2,206 

Nebraska__...____------~------------ ee eee eee eee 1,886 3,145 1,621 2,677 

Nevada... ______ eee ee eee eee ee ene eee ee eee 989 761 1 234 1210 

New Hampshire.__-__..-_---------------------------- WwW WwW WwW Ww 

New Jersey..._.------------------------------------- 10,389 21, 649 110,784 1 22,496 

New Mexico_____.__-__-=----------------------+-----+-- 1,884 2,785 850 1,589 

New York___._._-_-._-__-_---------------- ee 22,313 38 , 4382 23,112 41,598 

North Carolina..__.___.___.--.----------------------- 21,182 81,943 23,301 35, 772 

North Dakota____.__._._-_-----------.-------------- 92 170 411 813 

Ohio. _______.____.-_----_----- eee eee eee eee - 24, 577 32,744 26,321 35,136 

Oklahoma____._..___-___-__--------------------------- =: 11, 004 11, 587 110,876 111,661 

Oregon_____.-_-_-.---------------------------------- 114,275 120,879 10,992 16,115 
Pennsylvania____.__._._-_..------------------------- 184,120 149,003 1 36,673 1 52,220 
Rhode Island__.________---.------------------------- W WwW WwW WwW 

South Carolina________..___-.---.-------------------- 5,719 8,163 - 15,495 18,202 

South Dakota___.._-...._-.._.-_.-----.------------------ 1,235 2,295 1473 1944 

Tennessee______________ ee weeeeee eeeeeeee eee ------ =. 25, 902 32,163 125,531 i 31,929 

TexaS..____ ee eee eee eee eee en nee-- 27,218 32,133 34,495 36,995 

Utah__.._________ ue ee eee eee ene ee ee eee aee 1 30 1 68 WwW WwW / 

Vermont_._.__.__..__--_---1--- ee ee eee eee 2,176 3,504 2,205 3,843 

Virginia__.........--..----.-------+------------------ 24,780 35,475 23,024 34,085 

Washington_____________.....-.--..------------------ 9,406 13,083 18,798 111,700 

West Virginia____....._....__._----------------------- | 13,047 14,834 8,952 6,675 

Wisconsin._.___.________-_- ee eee eee ene eee enee-- 218,288 113,935 14,352 14,991 

Wyoming._____._..-...-.----.----------------------- 269 421 147 157 
Undistributed__..._._._._..___-__.-------------------- 8,281 12,805 © 6,087 7,773 

Total 2._.___._.__-_._-_--_--------------------- 514,324 705,617 520,810 718, 769 

I  OENOE 

W Withheld; included with ‘‘Undistributed.”’ . 

1 To avoid disclosing individual company confidential data, total is somewhat incomplete, the portion not 

included being combined as “‘Undistributed.” 
2 Data may not add to totals shown due to independent rounding.
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. Table 18.—Number and production of commercial crushed-stone plants in the © 
United States, by size of operation SO So 

ee 

. - 1966 ~  Cumula- “ 1967 Cumula- 
—_—_——_—-—--—————_—————- tive 9 ———_______"“—__ tive 

Production total, Production total, 
Annual production Number -——_—~~————-_ thou- Number ———————————__ thou - 

(short tons) of Thou- Percent sand of Thou-_ Percent sand 
7 ‘plants sand of short plants sand of short 

short total — tons short total tons 
. tons tons 

Less than 25,000________-- 996 8,812 1.2 8,812 1,013 8,352 1.2 8,352 
25,000 to 50,000__________- 324 11,823 1.6 20, 635 363 13,099 1.8 © 21,452 
50,000 to 75,000._-_______- 231 14,192 2.0 34,827 226 14,058 1.9 35,509 
75,000 to 100,000____._____ 203 17,507 2.4 52,334 213 18,773 2.6 54,282 
100,000 to 200,000_________ 522 75,009 10.3 127,348 . 508 71,471 9.9 125,753 
200,000 to 300,000_________ 265 64,553 8.9 191,896 266 65,178 9.1 190,931 
300,000 to 400,000_-_____~. 183 63,028 8.7 254,924 216 75,117 10.4 266,043 
400,000 to 500,000________- 138 62,206 8.5 317,130 131 58,021 8.1 324,068 
500,000 to 600,000_________ 114 62,099 8.5 379,229 98 53,891 7.4 377,960 
600,000 to 700,000___.__... 75 48,064 6.6 427,293 69 44,673 6.2 422,632 
700,000 to 800,000..___.... - 54 39,890 5.5 467,183 60 44,589 6.2 467,221 
800,000 to 900,000___.._____ 34 28,301 3.9 495,484 | 41 34, 543. -4.8 501,764 
900,000 tons and over___... 141 232,172 31.9 727,656 1384 218,852 30.4 720,616 

Total 1.____.__.._.-. 3,280 727,656 100.0 727,656 3,338 720,616 100.0 720, 616 

1 Data may not add to totals shown due to independent rounding. oe : 

Table 19.—Crushed stone sold or used in the United States, by methods of transportation 

. 1966 1967) 
_. Method of transportation —_-- FO 
OO Thousand Percent Thousand Percent. 

. | short tons of total short tons of total 

Commercial: _ a _ 
Truck_....----..-.----------_-------2---_-------. 517,030 64 515,328 66 

 Rail------ 2. eee. = 98, 299 11 89,124 ~ iil 
Waterway _.__.__.--_------ ee eee 64,188 8 68 , 029 9 

. Unspecified __--._-.-.-.---------------+---------- 53,139 7 48,135 , 6 

‘Total commercial.__..._____--.-----------.---. 727,656 90 720,616 — 92, 
Government-and-contractor: oo 

Truck }_._ eee. = 88, 891 10 62,965 8 

Grand total.__._....___.----2------------------ 811,047 100 783,581 100 

1 Entire output of Government-and-contractor operations assumed to be moved by truck. _ 

Table 20.—Granite (crushed and broken stone) sold or used by producers in the 
United States, by uses . 

. (Thousand short tons and thousand dollars) 

ee 

1966 1967 
Use — 

Quantity Value Quantity Value 
ee 

Concrete and roadstone_____.._-._--..----_---..-.-_-.---- 54,894 $78,088 54,018 $80,590 
Railroad ballast_.____.__._._---_-_ 2-2 eee eee ---_ = 2, 897 3,811 2,612 3,438 
Riprap.---_-__..---_---.-.--_------_- eee eee ---- = 2, 957 5,121 2,816 6,075 
Stone sand____.___...-_-_-_- 2 eee eee 938 989 1,311 1,604 
Poultry grit..__. eee 88 829 28 288 
Other uses }_. 2 eee ee-------_ = 8, 488 5,873 1,658 2,669 

Total 2__-__-___- eee ee. )=—65, 262 94,711 62,443 94,664 
EES 

1 Includes stone used for agriculture, fill, roofing granules, and unspecified uses, 
2 Data may not add to totals shown due to independent rounding.
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Table 21.—Granite (crushed and broken stone) sold or used by producers in the 
| United States in 1967, by States 

i
 

State Short tons Value State Short tons Value 

a 

Arizona._.....--------- 34,877 $117,313 New Mexico__._-------- 160 $800 

California.._.......-.-. 4,745,317 6,160,583 North Carolina_._.-_---- 16,987,519 25,935,538 

Colorado__...---------- 282,548 376,519 South Carolina___....--- 6,351,454 9,026,187 

Georgia__....---------- 17,333,043 24,880,739 South Dakota__---~----- 21, 675 43,350 

Idaho___.___----------- 526,288 711,200 Virginia__.------------- 8,946,017 14,317,993 

Michigan__-.-.-.------- 2,800 61,600 Washington....--------- 242,937 550, 866 

Minnesota_._.---..----- 340,368 677,553 Wisconsin. --.---------- 849, 834 278,818 

Montana______---_----- 5,323 8,777 Other States 1._.__._---- 4,234,080 &,891,253 

Nevada______-_-------- 162,112 122,753 —— 

New Hampshire-- ------- 134,570 WwW Total_.___._..__--. 62,442,893 94,664,414 

New Jersey.-.---------- 1,291,971 2,502,572 Puerto Rico____-_------ 246, 500 515, 800 

W Withheld to avoid disclosing company confidential data; included with “‘Other States.” 

1 Includes Alaska, Connecticut, Delaware, Maine, Maryland, Massachusetts, Missouri, New York, Penn- 

sylvania, Texas, Vermont and Wyoming. 

Table 22.—Basalt and related rocks (traprock) (crushed and broken stone) sold or used 

a by producers in the United States, by uses 

(Thousand short tons and thousand dollars) 

CIDE OSI 

| 1966 1967 
Use ——— 

Quantity Value Quantity Value 

EI 

Concrete and roadstone._...-.-------------------------- 63,465 $104,890 57,977 $97,202 

Railroad ballast_......_-------------------------------- 1,563 2,380 1,500 2,293 . 

Riprap____.--.-.--------------------------------------- 4,538 9,389 8,695 7,639 

Other uses 1__.__...------------------------ + == - + =e 19,020 30,240 5,257 9,167 
— 

Total ?...__-.-----_-- wee ene ee nee eee -------- «= 88, 586 146,899 68 , 430 116,301 

rE 

1 Includes stone used for concrete products, dam construction, fill, filler, filtration, poultry grit, road base 

(including stabilized), rock wool, roofing granules, and unspecified uses. 

2 Data may not add to totals shown due to independent rounding. 

Table 23.—Basalt and related rocks (traprock) (crushed and broken stone) sold or used 

by producers in the United States in 1967, by States 
a 

States Short tons Value States Short tors Value 
NN. 

Arizona__..----------- 145,975 $364,987 New Mexico._--.------- 69,134 $110,039 

California.._........-. 2,180,163 2,541,030 North Carolina__----~--- 8,472,274 5,247,463 

Colorado_-__..--------- 100 100 Oregon.._....--.------ 12,425,652 18,886,429 

Connecticut..........._ 4,284,350 7,278,828 Utah_...--------------- 36 90 

Hawaii.........__----- 2,623,521 5,052,440 Virginia__-..----------- 3,533,863 5, 816, 761 

Idaho.____._._......-- 1,075,661 2,011,463 Washington------------- 12,965,106 15,615,931 

Maryland_____..------ 3,835,588 7,261,406 Wyoming-__..._--------- 1,000 2,250 

Massachusetts.......-. 3,963,216 7,204,776 Other States !___.-.--.-- 7,166,203 16,158,498 

Michigan._-...-..-.--- 27,066 34,956 —————— 

Minnesota._..--------- 65,000 95,000 Total.......----. 68,429,537 116,301,341 

Nevada__._------.---- 169 189 

New Jersey_......----- 10,645,460 22,618,755 

a 

1 Includes Montana, New York, Pennsylvania, Texas, Wisconsin.
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Table 24.—Marble (crushed and broken stone) sold or used by producers in the United 
| States,! by uses 

(Thousand short tons and thousand dollars) 
—_—_——————— eS 

1966 1967 
Use TO 

Quantity Value Quantity Value 

Terrazzo_____._....--...-_--___--_--_-_____.-. 317 $4,448 303 $4,452 Concrete and roadstone________.__.......__._.___......... WwW WwW . WwW WwW Other uses 2____._. 2-22 eee! 1,844 17,336 1,855 14, 707 

Total. _--__- eee. 2,161 21,784 2,158 19,159 

. 
W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other uses.” 1 Produced by the following States in 1967, in order of tonnage: Alabama, Georgia, Oklahoma, New York Missouri, Vermont, California, Arizona, Tenness ee, Washington, North Carolina, Virginia, New J ersey Maryland, Montana, Texas, Nevada, Colorado, Wyoming, Arkansas. 
2 Includes stone used for acid neutralization, agriculture, asphalt filller, cast stone, poultry grit, roofing chips, stucco, whiting (excluding marble whiting made by companies that purchase marble), and unspecified uses. 

Table 25.—Limestone and dolomite (crushed and broken stone) sold or used by producers 
: in the United States, by uses 

(Thousand short tons and thousand dollars) 
—————————— eee 

1966 1967 
Use ee 

. Quantity Value Quantity Value 
eee 

_ Conerete and roadstone____._____.______..___.___._._. 343,864 $449,807 356,534 $468,351 Flux. _-_---222- ee 32,788 47,751 28,778 43,853 Agriculture. _...__..-2-_ 2 tt 30, 080 52,378 29,245 51,463 Railroad ballast___._......___.._..______...___.._.._. 6,000 7,355 5, 634 6,729 Riprap_._._---.._-.-2- 2-2 et 14,592 16, 083 13,570 16,464 Alkali manufacture_________.._..____._.__..__..._._._... 2,822 3,131 2,026 2,150 Cement-portland and natural___..____....__.._.___.___. 96,231 101,266 91,456 96,878 Coal-mine dusting.._._.__..___.______.._.__....._...... 596 2,471 536 2,245 
Filler (mot whiting substitute): a 

Asphalt. _.. 2-2. 1,523 4,364 1,640 4,831 Fertilizer____..._-.-2 2-2 et! 485 1,251 371 898 Other___. 2 eee, 407 1,533 335 1,634 Filtration....-........_-_...__________._.......___._. 236 469 84 194 Glass manufacture_._._.________..________...____..._. 1,836 5, 786 1,840 5,983 Lime and dead-burned dolomite._____.__._____________... 28,401 49,178 28,325 49,039 Limestone sand___________________._____.___._.._..... 1,743 2,768 1,795 3,198 Limestone whiting !_______.___._._______..__.._._.___. 802 9,861 821 9,657 Mineral food___.._____________._______...___..._...... 654 3; 887 776 3,930 Paper manufacture._______._.__.____......._....___.. 295 816 356 1,018 Poultry grit_..._..-__--- 2 138 1,136 132 1,075 Refractory (dolomite)__.__._._.________.._.._.________. 592 4,383 463 3,415 Sugar refining....____._._____._.__._.............._... 571 1,331 653 1,536 Other uses 2__.-- eet 2,043 6,422 3,152 7,961 Use unspecified________._____.___._____._._._.._._._. 2,150 2,582 380 634 

Total 3__.-_-__ ee 568 , 849 776,009 568 , 902 783,135 meee 

1 Includes stone for filler for abrasives, calcimine, calking compounds, ceramics, chewing gum, fabrics, floor coverings, insecticides, leather goods, paint, paper, phonograph records, plastics, pottery, putty, roofing, rubber, wire coating, and unspecified uses. Excludes limestone whiting made by companies from purchased 
stone. 

_? Includes stone for acid neutralization, calcium carbide, cast stone, chemicals (unspecified), concrete 
products, disinfectant, fill and animal sanitation, electrical products, magnesia, magnesium, mineral wool, oil-well drilling, patching plaster, roofing granules, stucco, terrazzo, and water treatment, * Data may not add to totals shown due to independent rounding.



Table 26.~-Limestone and dolomite (crushed and broken stone) sold or used by producers in the United States in 1967, by States and uses 

ee rc pn nr SS SS ence ee eee eee reer een nee reer ee rrr ree ee SSS OTD 

3 Riprap Fluxing stone Concrete and roadstone Railroad ballast Agriculture Miscellaneous Total 
tate OO SC Oe ee OT Oe ne 

Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value 

ee 

Alabama. ----..-- W W 1,148,877 $1,925,125 8,786,749 $10, 886,970 W WwW 839, 869 $1,381,908 5,391,779 $5,860,555 16,511,315 $20, 566, 939 
Arizona....-----  .-----.-- --.------- 127, 897 209, 755 W A WwW W 1,449,280 1,934,303 

Arkansas_.._..-- 426 $426 W W = 1,768,023 = 1,918,128 ._.....--. -2 eee. WwW W 2,061,938 2,548,964 5,236,403 6,229,020 
California... -_-- WwW WwW WwW W WwW W ___ee ieee Lee. WwW W 12,029,700 18,591,794 13,852,521 20,491, 502 
Colorado_._-_--- WwW WwW WwW W 408, 791 578,922 ....-_..-. ---.-.---- ---------- ---------- WwW W 2,214,396 3,822,707 
Connecticut..... -...----. --.------- WwW | W Ww Ww WwW 198, 629 956, 686 
Florida__..--__.. Ww W _._..----- ---------. 28,884,733 30,737,421 Ww WwW 776,967 2,412,194 2,892,981 3,437,082 32,617,760 36 669,597 
Georgia.......-- W W Ww W 2,331,909 3,517,518 -......... .--.------ 200, 826 385, 441 WwW W 3,499,997 5,353, 661 
Hawaii_.......-- 76 267 __.-.----- ---------- 513, 618 930,606 ._..----.. ---------- 20, 805 64, 192 386, 705 365, 027 921,204 1,360,092 
Idaho..__....--- WwW A a WwW WwW 161, 718 244, 841 
Illinois. ..-----.- 636,357 1,202,951 373, 291 497,843 37,957,962 52,263,691 560,956 $630,281 3,879,073 5,982,505 5,044,289 6,066,627 48,451,928 66, 643, 898 
Indiana. .......- 692,156 1,809,616 32, 187 46,847 20,596,598 27,266,491 425, 091 550,773 1,887,917 2,781,286 3,024,450 3,168,352 26,558,399 35, 623, 365 
Towa_.-_..-.--.- 386, 628 449,772 W W 19,118,967 27,024, 107 168, 879 173,414 2,487,558 4, 421, 356 WwW W 26,120,408 37,663,388 - 
Kansas.......--- WwW WwW 500 1,000 8,434,686 11,208,321 Ww WwW 546, 384 885,078 2,845,251 3,250,931 12,768,628 16,086,029 
Kentucky... -._..- W WwW WwW W 19,689,862 28, 050, 527 WwW W 2,109,868 3,364, 858 WwW W 24,811,776 35, 481, 288 
Maine...._...-- W W _.Leee eee wee eee eee W Ww W W W WwW W 880,084 1, 443,346 wna 
Maryland... -_.-.- WwW Ww WwW W 7,506,691 12,852,561 WwW WwW WwW W 2,269,812 5,061,971 9,862,677 18,108, 214 tj 
Massachusetts... .....-.-. ---.-..-- Ww W W W iii eee Lee eee 146, 925 541, 756 WwW WwW 715,964 3,467,240 ° 

Michigan._...--. WwW W 11,270, 204 13,637,604 65,952,331 7,312,601 308, 427 379, 832 756,761 1,092,679 WwW W 36,264,581 39,632, 606 4 
Minnesota_-...-- 103, 624 136, 290 WwW W 2,968,379 3,646, 633 13,799 18, 819 460, 839 772,391 W W 3,621,879 4,687,693 
Mississippi. --..-. 798, 087 798,087 _.......-. -...--..-- 212, 873 193,673 _._.-_.-.. _.-------- WwW WwW WwW W 1,166,816 1,157,616 
Missouri........ 2,455,989 1,825,351 W W 20,245,916 26,064, 634 WwW W 3,827,108 6,480,075 8,830,448 14,502,527 35,491,761 49,084,392 
Montana... ....-- WwW WwW WwW WwW 6, 707 8,579 __.-.-_--.. ..-------- -1-------- wee eee 971,419 1,222,631 1,028,550 1,323,752 
Nebraska.-....-. 2,004,121 2,170,826 _......... .......... 1,620,819 2,676,740 W W 228, 157 390, 949 W W = 4,835,085 7, 422,956 
Nevada......--- 275 275 W WwW 95, 625 67,500 _..-..-.-. ---------- W W W Ww W Ww | 
New Jersey...... ...-.--.. ------.--- W WwW 99,741 216 048 __..---... 21-2 eee WwW WwW WwW Ww WwW WwW 
New Mexico. -... WwW Ww 10, 580 16, 850 171, 990 192,829 ___.-._... _.-_------ -.-------- ---------- WwW WwW 649, 191 919, 066 
New York. .__.-. 264, 486 524, 757 WwW W 19,895,042 35, 803, 603 243, 869 383, 325 371,168 1,376,093 W W 29,614,961 46, 826, 345 
North Carolina... ....-..... --.---.--. ---------- ------ eee WwW W WwW WwW 8, 169 20,014 WwW W = 3,935,915 6,136,940 
Ohio..._--------- 455, 253 545,488 4,416,337 6,352,311 26,210,640 35,014, 152 944,566 1,176,485 2,169,923 3,764,703 W W 44,584,338 65,602,195 
Oklahoma... .--- WwW W lee. 2 ---- =©10, 632,975 11, 355, 842 W W. 409,268 - 603,210 2,145,034 3,239,970 13,540,196 15.558150 
Oregon.......-.. --.------ ---------- W Ww 89, 256 53,669 _._....--. .--------- wi. W W W 587,744 814, 775 
Pennsylvania_.-.. WwW W s5, 789,922 11,392,163 28,785,442 40,119,878 W W 1,109,837 3,414,179 14,618,148 20,496,468 50,711,972 76,043,390 
Rhode Island_... .......-.. -...---.-- WwW W oe eee eee we eee eee one eee eee WwW WwW W WwW WwW W 
South Carolina... .....---.. .--------- W W W W ieee eee woes Ww W WwW W 1,944,213 3,339,754 
South Dakota--.- W W Ooi wees W W ~s 106, 206 123,096 __...-.-... ..-..----. W W 882,273 1,398,984 
Tennessee... ..-- Ww WwW WwW W 25,530,828 31,929,229 WwW Ws 2, 467,255 2,998,425 3,199,829 4,704,600 31,429,126 39, 956, 613 

Texas...____.... 704,224 912,634 466,720 604,003 26,274,068 24, 422,273 615,536 556,074 660,020 672,490 8,343,595 18,214,563 36,153,168 40,372,037 
Utah.......2-22-: 46,614 121,741 W W W W W W _.o eee eee cane ee 926,822 1,960,075 1,766,852 3,848,460 
Vermont... .... - - W W soi. ance eee eeneee-e-- WwW W ._...-----. ---------- W W Ww W 1,162,189 4,018, 806 
Virginia....----- 10, 832 11,725 805,851 1,920,884 10,003,556 13,446,538 267,676 308,536 1,131,785 2,045,044 4,586,384 7,660,494 16,896,434 24,702,721 
Washington-..... 1, 281 §, 124 WwW we iW - W a... eee eee annus 7,025 35, 650 876,830 1,378,931 913,857 1,470,792 band 
West Virginia... -- W WwW W W~ 2,818,757 4,387,812 663,012 694,345 130,862 826,678 2,575,255 4,591,746 7,855,706 13,586,710 — 

See footnotes at end of table. oo



Table 26.—Limestone and dolomite (crushed and broken stone) sold or used by producers in the United States in 1967, by States and uses S 
— Continued ; | 7 2S 

_ bo 

Sta Riprap Fluxing stone Concrete and roadstone Railroad ballast Agriculture Miscellaneous Total 
te OO 

Short tons Value Short tons Value Short tons Value Short tons Value . Short tons Value . Short tons Value Short tons Value 

Wisconsin - -_._-. 49, 518 63, 392 W W 18,374,030 14, 424, 106 W W 927,217 1,354,564 275, 808 845, 831 14, 686, 293 16,716, 194 
Wyoming... -_- 17, 452 26,921 __.-._--.2. Le elle WwW WwW Ww | 391,951 1,103, 853 706,954 1,582,678 
Undistributed._.. 4,952,667 5,858,200 4,341,631 7,858,853 6,461,996 9,685,069 1,416,319 1,834,076 1,683,216 3,945, 084 51,452,616 73,008,201 1,639,619 4,805, 413 

Total._... 13,570,066 16, 463, 843 28,778, 497 43, 852,738 356, 533, 560 468,350,671 5,634,236 6,729,006 29, 244,752 51, 462,802 135, 140, 544 196, 276, 193 568,901,655 783, 135, 253 
Guam.._._--.2--. 2-2 eee eee eee eee pee eee pene een eee 241, 033 421,860 _....-.--. ---2- eee eee eee Lee e eee Ww Ww 374,550 — 684,240 
Puerto Rico... _- 16, 500 14,800 _......... --.-...-.. 2,391,450 6,562,700 _.....___. -.__--..-- 65,300 220,400 3,104,978 1,969,535 5,578,228 8,767,435 

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.” | ts 
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/ | Table 27.—Sales of fluxing limestone, by uses’. 

(Thousand short tons and thousand dollars) 

Blast furnace Open-hearth Other Other metal- Total 
plants smelters } lurgical 2 

Year —_—— > Or > OO” 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity tity 
a 

1963_._..._--.-. 18,514 $26,456 5,772 $8,511 741 $1,162 2,158 $38,193 27,185 $39,322 
1964_______.___. 22,364 31,487 5,625 8,082 1,075 1,278 2,390 3,714 31,454 44,511 
1965________-_-_ 28,168 382,980 5,594 8,189 1,167 1,487 2,601 4,195 32,530 46,851 
1966____________ 22,835 32,907 5,590 8,182 1,226 1,962 3,137 4,750 32,788 47,751 
1967___._..__.___ 21,061 32,146 38,798 5,721 1,038 1,246 2,881 4,740 28,778 43,853 
a 

1 Includes flux for copper, gold, lead, zinc, and unspecified smelters. 
2 Includes flux for foundries and for cupola and electric furnaces. 

Table 28.—Shell sold or used by producers in the United States, by uses 

(Thousand short tons and thousand dollars) 

1966 . 1967 
' Use oo, 

Quantity Value Quantity Value 

a 

Concrete and road material_.__.__.._.--.-_---_.--.-------- 14,885 $19,139 15,143 $20,832 
Cement. _______.---_---.-_-.---------------------------- 4,959 7,094 5,310 7,909 
Lime______-_---_-_-_--_---.-------- +e eee ene eee 339 409 1,090 1,475 
Poultry grit__......-.-----..-----------~------------------ 460 2,948 252 2,388 
Other uses 1_______.--_-_----------_.--------------------- 1,519 3,193 230 729 

Total *._._...-.----------------------------------- 21,662 32, 783 22,026 33 , 334 
a 

1 Includes alkali, whiting, asphalt filler, other filler, mineral food, and unspecified uses. 
2 Data may not add to totals shown due to independent rounding. 

Table 29.—Shell sold or used by producers in the United States in 1967, by States 
eee 

State Short tons ’ Value State Short tons Value 
eee 

Alabama___._.-__-.---- 1,265,463 $2,419,298 Louiziana_.._.-_-..------ 7,599,895 $21,174,114 
Arkansas.........---.-- 94 10,102 Texas_.._.._--.....---. 10,776,368 15,417,035 
Florida__...-....------- 1,352,878 2,053,521 Other States 1...-.._-.-. | 1,082,235 2,259, 641 

Total_.__.......-. 22,026,433 33,333,711 

1 Includes California, Maryland, Mississippi, New Jersey, Pennsylvania, and Virginia. 

Table 30.—Calcareous marl sold or used by producers in the United States,! by uses 

(Thousand short tons and thousand dollars) 

1966 1967 
Use CO" 

Quantity Value Quantity Value 
i 

Agriculture 2......-.......------------------- 224 $154 191 $143 
Cement.___-._.-_-.------------------------- 1,134 1,041 1,036 940 

Total 8.___.-.....----.---------------- 1,358 1,195 1,227 1,084 
a 

a oduced by the following States in 1967, in order of tonnage: Va., Miss., Tex., Mich., Ind., Minn., Wise. 

and Nev. 
2 Includes marl used in mineral food, other uses, and other uses not listed. 
3 Data may not add to totals shown due to independent rounding.
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Table 31.—Sandstone, quartz, and quartzite (crushed and broken stone)! sold or used by 
producers in the United States, by uses 

(Thousand short tons and thousand dollars) 

A 

1966 1967 
Use —— 

| Quantity Value Quantity Value 
eee 

Conerete and roadstone_.._._..______-- 22 ee. 17,845 ($26,225 17,788 $25,905. - Railroad ballast._-...___..._-_..-_-.-_.__________.___...... 1,160 1,345 1,410 1,820 Riprap.__.--.-._..-.-_-.2 22 i .__. 3,189 4,381 3,661 5,701 Refractory stone (ganister)__........___.______.._____.___.. 369 3,655 . 854 4,924. Abrasives__..-.-_-...--22-2 2... 74 356 50 340 Ferrosilicon______..-..........--.____________............ 80 500 236 905 Filtration.___..-.-222 22 4 17 . 33 86 Flux__.------- 2-22 560 2,162 453 1,981 Foundry__---__._.--...-_-2-_.____________......_....... 24 104 182 670 Glass_._..--22 22-22 ee 347 1,128 484 1,999 Other uses 2 wee ee eee 3,436 7,061 2,251 5, 822 oo, a 
Total 3___ 22. 27,088 46,934 26,903 50,152 

qentludes ground sandstone, quartz, and quartzite. Friable sandstone is reported in the chapter on sand and gravel. 
2 Includes cement, fill, filler, porcelain, pottery, roofing granules, stone sand, terrazzo, tile, and unspecified uses, roofing chips and aggregates, other uses not listed. 
3 Data may not add to totals shown due to independent rounding. 

Table 32.—Sandstone, quartz, and quartzite (crushed and broken stone) sold or used by 
producers in the United States in 1967, by States 

State Short tons Value State Short tons Value 
nem 

Arizona._._._.__...____. 206,644 $611,270 Oklahoma_____.__..__.._ 1,248,159 $1,469,265 Arkansas._.............. 7,078,800 8,411,771 Pennsylvania____._______ 3,258,686 8,124,335 California.._...._....... 3,656,894 6,384,066 South Dakota_...________ 780,710 1,622,592 Colorado_._.______._____. 266,815 633,894 Utah..._._______________ 52,297 105,380 Illinois.____.___________. 600 8,150 Vermont___.___.__.._____ 18,625 31,923 Indiana___________..__ 7,065 7,065 Virginia__.______.________ 673,140 1,080,377 Minnesota______...._____ 80,318 190,399 Washington__..__________ 193,944 818,316 Missouri__.___.___._____. 31,138 31,138 West Virginia.__.......... 1,590,257 2,909,873 Montana________________ 428,758 846,486 Wyoming._..___________. 11,998 21,895 New York______________. 534, 636 969,195 Other States 1__......-... 5,951,897 12,868,504 North Carolina___________ 89,351 821,376 _——_ Ohio_-._______-___ 741,878 2,189,330 Total___.....-.--. 26,902,605 50,151,600 

1 Includes Alabama, Connecticut, Georgia, Idaho, Kansas, Maryland, Nevada, New Hampshire, New Mexico, Oregon, Tennessee, Texas, Wisconsin. 

Table 33.—Miscellaneous stone (crushed and broken stone) sold or used by producers in 
the United States, by uses 

(Thousand short tons and thousand dollars) 
—_ eee 

1966 1967 
Use ee eeeeesesesesC“‘(‘(_iéi‘CO# 

Quantity Value Quantity Value 
eee 

Concrete and roadstone_____________.________.____........ 19,871 $27,468 19,224 $25,684 Railroad ballast____........._....__..______.............. 2,441 2,154 2,330 1,997 Riprap..-_-._----- 22-2 11,463 13, 056 6,895 9,961 Other uses Moe ee 1,116 3,401 1,938 4,291. 
wee 

Total 2.2. 34,891 46,079 30,387 41,933 
eee 

1 Includes stone used for agriculture, fill, filtration, flux, roofing granules, stone sand, terrazzo, and un- specified uses. 
2 Data may not add to totals shown due to independent rounding.
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Table 34.—Miscellaneous varieties of stone (crushed and broken stone) sold or used by 
producers in the United States in 1967, by States 
a 

State Short tons Value State Short tons Value 
a 

Arizona_...__--------- 45,631 $77,161 Pennsylvania___._....-.-. 1,763,000 $2,302,350 
Arkansas.___.____-_.--. 5,017,211 7,264,496 South Dakota__.___---_-- 150, 587 498 , 5T4 
California.._..__.___.._-_ 12,152,898 16,690,840 Utah____-_____---------- 7,910 17,093 
Colorado_____..-_----- 210, 484 366,456 Vermont_______._--.---. 1,200,154 2,097,499 
Hawaii_____.__.___---- 542,055 701,248 Wyoming__.__._.-_-_---- 56, 846 101 , 998 
Massachusetts___-_-_-- 566,253 1,074,054 Other States 1...___..-.-_ 2,666,207 4,535, 653 
Missouri____-_-------- 513,477 538, 781 SS 
Montana_________----- 3,256,116 3,524,038 Total_______.__._. 30,387,098 41,932,949 
Nevada_________------ 77,738 125,680 Panama Canal Zone. _--_~- 58,546 114, 680 
North Dakota____-_--- 596,202 1,091,500 Puerto Rico____-_.-.-.-. 1,223,306 2,848,300 
Oklahoma_._____.--_-- 1,552,473 920,323 
Oregon____._-.-_------ 11,856 4,710 
eC 

1 Includes, Alaska, Kansas, Louiziana, Maine, Maryland, New Hampshire, New Jersey, New Mexico, 
New York, Rhode Island, Texas, Virginia and Washington. 

Table 35.—U.S. exports of stone 
a 

Building and monumental stone Crushed, ground, or broken Other 
$e :SCoMane- 

Dolomite Other Limestone Other factures 
Year $e - -.—Ots—E 

Short Value Cubic Value Short Value Short Value _ stone 
tons (thou- feet (thou- tons (thou- tons (thou- (value 

(thou- sands) (thou- sands) (thou- sands) (thou- sands) thou- 
sands) sands) sands) sands) sands) 

1965__._..------- ------ 253 $2,032 264 $1,259 1,165 $2,905 73 $1,955 $1,480 
1966______._.-_.-------- 101 1,692 NA 1,104 1,207 3,500 276 8,406 1,432 
1967___...__..-.-_-.---- 1138 «1,756 NA 958 1,159 3,496 306 3,743 1,203 
a 

NA Not available. 

Table 36.—U.S. exports of slate, by uses ! 

(Value) 
ne 

Use 1963 1964 1965 1966 1967 
i 

Roofing. ......._.-.---------------------- WwW W WwW WwW Ww 
Structural and flagging..._____._-.--------- $20,081 $17, 263 $19,711 12,343 9,597 

Other uses 2... _______.------------------- 56,228 43,312 56,297 51,298 27,102 

Total.__._._--_-------------------- 76,309 60,575 76,008 68,641 36,699 
eee 

W Withheld to avoid disclosing individual company confidential data; included with ‘Other uses.” 
1 Figures collected by the Bureau of Mines from shippers of products named. . 
2 Includes electrical slate, school slate, blackboards, billiard tabletops, millstock (unspecified), and sculpings.
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_ Table 37.—U.S. imports for consumption of stone and whiting, by classes _ 
eee 

So 1966 1967 

Class Value Value 
Quantity (thou- Quantity (thou- 

| sands) sands) 
ae 

Granite: 
Monumental, paving, and building stone: 

’ Rough. ._----_- oe _________-eubie feet __ 150, 647 $818 169,193 $1,001 Dressed, manufactured_______._____.._______.do____ _ 134,409 1,156 173,064 1,662 Not manufactured and not suitable for monumental, paving, 
or building stone_________.__._____________short tons. 457 11 269 11 Other, n.s.p.f...._..--2 eee -aee nee ne 73 LL ee 71 

Total___..-2- eee 2,058  __.___._. 2,745 
‘ SSS SS 

Marble, breccia, and onyx: 
In block, rough or squared____-______________eubie feet __ 49,043 370 53, 668 360 Sawed or dressed over 2 inches thick._._.____________do__.. 5,349 32 5,164 38 Slabs and paving tiles_________________ --Superficial feet__ 8,402,099 6,541 6, 025,706 5,139 All other manufactures.___.__._______________.._._._... ~-------- 4,062 -__..__.. 3,776 

a 
Total_-_-.---_-2 --------- 11,005 _-.___._._ 9,313 

Travertine stone: - 7 Rough, unmanufactured____________.___._____eubic feet__ 58,600 163 45,463 138 Dressed, suitable for monumental, paving, and building 
stone_____--. 2-2 ____________short tons__ 31,575 1,338 34,5387 1,085 Other, n.s.p.f_....--22 2-2! ween eee 2 LLL 17 

en 
Total. _..-_-2 22 ~-------- 1,613 -_._.._.. 1,250 

Limestone: | 7 
Monumental, paving, and building stone: 

Rough-__________-_--_.________._________eubie feet__ 800 (4) 1,378 3 Dressed, manufactured_____.________.___short tons_. 3,190 69 4,502 72 Crude, not suitable for monumental, paving, or building 
stone__.-_--.-__-- 2 ___________short tons__ 251,955 351 41,600 121 Other, n.s.p.f._..-__._-..1_ i.e! anu eeee 538 Le ee 49 

a 
Total____-_-__ 2. meen neue AT3) LLL 245 

Slate: — 
Roofing-__-_.__-.----.-.2......_._________square feet __ 5,166 Lowel LLL Other, n.s.p.f__-_.-.--- 2-2! ~-------- 1,478 _.__.__._. 2,333 

Total____._-_-. 22. Lene eee 1,479 _________ 2,333 Quartzite._____..--_.2-- 2 22... __short tons__ 151,869 588 4,213 260 

Stone pnd articles of stone, n.s.p.f.: 
Statuary and sculptures._____________.______.._.._.___. ~eee Lente 863 _________ 266 Stone, unmanufactured_____________________-short tons... 3,760 75 7,561 107 Building stone, rough_____._________________eubie feet... 6,384 11 5,517 9 _ Building stone, dressed______________________short tons... 40 3 1,232 41 Other______- 22 ee we nnnnnee 28 LLL ee 157 

a 480 _________ 580 
he 

SS SSE eee 

Stone, chips, spalls, crushed or ground: 
Marble, breccia, and onyx chips______________short tons... 10,611 117 8,129 127 Limestone, chips and spalls, crushed or ground_____.do_.__ 929,817 1,268 1,196,166 1,529 Stone chips and spalls, and stone crushed or ground, n.s.p.f. 

short tons__ 1,408,153 1,318 1,070,730 1,079 Slate chips and spalis, and slate crushed and ground.__do____ 15 Lo ile ee eee LLL 
eee 

Total__-__.-_--_--- eee. 2,348,596 2,699 2,275,025 2,785 
Whiting: 

Whiting, dry, ground, or bolted______________short tons... 10,408 179 11,558 206 Chalk whiting, precipitated.______._______________do___. 2,225 165 2,113 156 Chalk, whiting, putty_____._.._.__..___._________do__.. @)) () () () 
eee TS 

Total__------ ee. 12, 633 344 13,671 362 

Grand total... -------.-----------2-222- 222-222 2eee2 ee... 20,739 _-_...... 19,828 a 

1 Less than 14 unit.



Sulf d Pyrit 

By Richard W. Lewis ’* 

Increased domestic production of’ Frasch It appeared that most of the producing 

and recovered elemental sulfur amounted Frasch mines in the past 2 years were 

to only 40,000 long tons, which made an operating at nearly peak production. Re- 

insignificant contribution toward  alleviat- cently reopened domes at Sulphur, La., 

ing the supply shortage. In effect, the in- and in ror Bend County: Tex., vine 

creased demand more than offset the small egan procuans ate in | > cont ute 
. | . . . a relatively small quantity to the supply. 
increase in output and again producers Louisi : he leadi 

k drawn d Fertil; d ouisiana again was the leading pro- 

_ stocks were drawn down. Periizers Use ducing State with 4.1 million long tons of 
about half of the sulfur consumed in the elemental sulfur comprising both Frasch 

United States; a use that is expected to and recovered; Texas was second with 3.6- 

continue to increase. million tons output. . 

- Table 1.—Salient sulfur statistics 

(Long tons, sulfur content) 
| | 

1963 1964 1965 1966 1967 

. 

. 
SS 

United States: 
Production (native) ----- 4,881,927 5,228 ,365 6,116,406 7,001,503 7,014,448 

All forms.___...-.- 6,648,802 7,093,171 r 8,212,363 9,155,415 9,136,111 

Exports, sulfur___------ 1,612 ,637 1,928 ,092 r 2,635,000 2,373 ,000 2,193 ,000 

Imports, pyrites and 
sulfur_____.__-------- 1,444,000 1,582,211 1,646,000 1,674,000 1,639,000 

Stocks Dec. 31: Producer, 
Frasch and recovered 
sulfur__.._....-__.---- 4,682,496 4,226,524 3,425,161 2,704,349 1,953,877 

Consumption, apparent, 
all forms 1___.___._.. 6,607,000 7,260,154 t 7,997,295 r9,160,193 9,316,070 

World: Production: 
Sulfur, elemental.__..... 12,699,000 13 ; 937,000 15,308,000 16 , 465 ,000 17,247,000 : 

Pyrites.__...___-------- 8,900,000 9,200,000 9,560,000 9,511,000 .*9,764,000 

a 

r Revised. e Estimate. 
1 Measured by quantity sold, plus import, minus exports. 

DOMESTIC PRODUCTION 

Native Sulfur.—There were 13 Frasch Nash Dome Louisiana, and the other, the 

process mines in operation throughout Sulphur mine in Louisiana, by Union 

1967: Four mines of Freeport Sulphur Co. Texas Petroleum Co. 

at Grande Ecaille, Garden Island Bay, and Freeport Sulphur Co. increased its pro- 

Lake Pelto, all in Louisiana, and Grand duction in 1966 by approximately 500,000 

Isle, 7 miles off the Louisiana coast in the | tons to.a record annual output of over 4 

Gulf of Mexico; five mines of Texas Gulf million tons.” The firm maintained its high 

Sulphur Co. at Newgulf, Fannett, Moss production rate and in 1967 produced 

Bluff, Spindletop, and Gulf, Texas; one about the same quantity. Freeport’s new 

mine of Duval Corp. at Orchard Dome, Caminada mine, under development in 50 

Texas; one mine at Long Point Dome in 

‘Texas owned by Jefferson Lake Sulphur 1 Commodity specialist, Division of Mineral 
Co.; and two mines that were reopened Studies. 
late in 1966, one by Phelan Sulphur Co. at 1966.5 8 Sulphur Co, 54th Annual Report 

1087
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feet of water about 6 miles off the Louisi- great as that from the Grand Isle mine due 
ana shore and 6 miles southwest of the to the nature of the sulfur-bearing 
Grand Isle mine in the Gulf of Mexico, formation.® 
was nearly completed by yearend. Produc- 
tion was to begin in late February 1968, 

3F Iph . but the output was not expected to be as 1967, eo ee. Sulphur Co., 55th Annual Report 

Table 2.—Production of sulfur and sulfur-containing raw materials by : producers in the United States | | 

. | . (Long tons) 

1964 1965 

Gross Sulfur _ Gross Sulfur 
weight content weight content 

Native sulfur or sulfur ore: _ Frasch-process mines___.._________.______. 5,228 ,207 5,228,207 6,116,273 6,116,273 Other mines.____________________._____. 794 158 2,592 133 
Total. 222 eee. 5,228,365 ween ee 6,116,406 Recovered elemental sulfur__......_.__....____. 1,024,649 1,021,358 1,219,312 1,215,168 Pyrites_-_____.___-2 ee 847 , 493 353 , 831 874,957 353 , 645 Byproduct sulfuric acid (basis 100 percent) pro- 

duced at Cu, Zn, and Pb plants____...._____. 1,119,976 366,143 71,188,314 T 388,484 Other byproduct sulfur compounds !____________ 143 , 689 123 , 474 162 , 668 138 , 660 eee a 
Total... 222 eee. ¥ 7,093,171 ~-------- . ' 8,212,363 

1966 1967 

Gross Sulfur Gross - Sulfur 
weight content weight Content 

ee 
Native sulfur or sulfur ore: . . Frasch-process mines_...._________.______. 7,001,360 7,001,360 7,014,164 7,014,164 Other mines__..__._-_____._ ot. 557 143 568 284 

Total_-__ 2 ee. meee ee 7,001,508 wanna eee 7,014,448 Recovered elemental sulfur____._._____..______. 71,248,960 +'1,240,386 1,270,289 1,267,955 Pyrites......22 872 ,414 T 355,592 860 , 909 355,033 Byproduct sulfuric acid (basis 100 percent) pro- 
duced at Cu, Zn, and Pb plants._.____.__ T 1,297,184 « T424,075 1,114,881 364,477 Other byproduct sulfur compounds !____________ 161 , 962 133 , 859 157 ,262 134,198 

| Total ——- eo eee nee 19,155,415 SS«D 86 
eee 

T Revised. 
1 Hydrogen sulfide and liquid sulfur dioxide. Does not include acid sludge converted to H2SO,. 

Table 3.—Sulfur produced and shipped from Frasch mines in the United States 
eee 

Produced (long tons) Shipped 

Year 
Approximate 

Texas Louisiana Total Long tons value 
(thousands) 

eee 

1963____-- 2.) 2,412,653 2,468,859 4,881,512 4,995,028 $99 ,014 1964_________ oe. 2,488,975 2,739 , 232 5,228,207 6,035,670 120,777 1965____. 8 ee 2,534,045 3,582,228 6,116,273 7,250,907 164,654 1966____..-__ ee 2,916,479 4,084,881 7,001,360 7,720,927 201 ,292 1967____._._- ee. 2,955,629 4,058,535 7,014,164 7,681,605 251,670 
re
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Table 4.—Sulfur ore (10 to 70 percent S) that the Lake Hermitage Dome would 
produced and shipped in the United ~ produce 200,000 tons per year.” The land 

States ? was acquired by Jefferson Lake Sulphur 
CO, from Humble O11 & Refining Co. and 

Produced Shipped = Gulf Oil Corp. Royalties would be 19 per- 
Year (long Long Value cent on the first 800,000 tons and 26 per- 

tons) tons (thou. cent on all other production. The facilities 
were to be mounted on floating equipment 

1963 goat $15 and the liquid sulfur was to be transported 
1964____________.-.--. 794 "794 8 by barge to market. 
1088 - ~~~ = 2-2-2 2-2 2o- 3 B82 2,852 i The Chacahoula dome in La Fourche 
1967____._-._...-.---- _ 568 568 8 Parish, La., was reopened in August by 
a —<—isFohnn). W../ Méecom.. Thee mire had beeen 

1 California, Nevada, and Utah. operated by Freeport Sulphur Co. from 
February 1955 to September 1962 when it 

Sulfur production by Texas Gulf was closed because it was no_ longer 
Sulphur Co. (TGS) in 1967 amounted to economical to operate due to low sulfur 

more than 3 million long tons, but the Prices. It _was estimated that the lease 
increase was only 0.2 percent over that of still contains about 4.25 million tons of 

1966. TGS expected to have its new recoverable sulfur.* | 
Frasch mine at Bullycamp, 40 miles south- There was a rush for sulfur lands in 
west of New Orleans, La., in operation by Western Texas in 1966. Lack of interpreta- 
mid-1968. Because the marshy and canal- tion of mining laws had hampered the ac- 
riddled location of the Bullycamp mine, sition of State sulfur land until a ruling 

it was necessary to design off-shore style by the State Supreme Court declaring the 
facilities. All materials required for its con- ™ining law of 1919 valid. Under that law, 
struction were delivered in barges. When lands could be rented at $0.50 per acre 
the plant is completed, drilling, water annually and patented at a cost of $7.50 

heating, and sulfur collection will be car- PeF acre after 5 years of development. The 
ried out on barge-mounted facilities. An ruling did not affect oil and gas leasing on 

annual producticn rate of more than 300,- the same lands that are offered by the 
000 long tons was expected from Bully- State at competitive lease sales. Duval 

camp when it is fully operational.* Corp., Humble Oil & Refining Co., Piper 
According to their annual report,* Duval Petroleum, Sinclair Oil & Gas Co., and 

Corp. produced 107,415 long tons of sulfur Texas American Oil Corp. were reported 
from its Orchard Dome property and the 1° have filed on most of the sulfur land in 
pilot operation at its Fort Stockton prop- Pecos County. Atlantic Richfield Co. and 
erty in Pecos County, Tex. The results Phillips Petroleum Corp. were reported to 

obtained from the Fort Stockton operation be active in Culbertson County.® Explora- 
proved the feasibility of producing sulfur 0” continued throughout 1967, but no 
at the property by the Frasch process. The "eW Mines were developed. 

' company developed a process for utilizing ; Hooker Chemical Corp. began produc- 
the brackish water, common to the area, as #0n of sulfur at Bryan Mound, Tex., for 
feed for the mine water heating system. USE in its evaluation plant. If the plant 
Commercial scale development of the _ tests indicate favorable economics, the firm 
property began in June and was scheduled expected to proceed to commercial scale 

for completion by mid-1968. The designed Frasch operation. The Bryan Mound 
capacity of the plant was reportedly 1,000 dome is located near Freeport, Tex., on the 

tons per day. 
Jefferson Lake Sulphur Co., a subsidiary 

of Occidental Petroleum Corp., completed orn Ox Gul Sulphur Co. 1967 Annual Re- 
construction of its new $5 million Frasch °stwval Corp. Annual Report for 1967, pp. 
plant at Lake Hermitage Dome in Plaque- 4-5. Occidental Petrol C 1967 Annual 
mines Parish, La., about 30 miles south of Report, >. 30. moreama NORD: nna 
New Orleans. The water heating plant re- 10, Yad Street Journal. v. 168, No. 70, Oct. 

portedly was operating at close to its desig- 8 Wall ‘Street Journal. v. 170, No. 35, Aug. 
ned capacity of 3 million gallons of hot 21; Of ena a J LT Sulfur Rush 
water per day.® Earlier reports indicated On Again. v. 64, No. 43, Oct. 24, 1966, p. 69.
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Figure !.—Domestic native production, imports, and exports of native sulfur. 

Brazos River adjacent to the Gulf of The SS Marine Floridian, Texas Gulf 
Mexico.” Sulphur Co.’s new seagoing tanker and 

Texas American Oil Corp. formed a sub- sister ship of the SS Marine Texan, com- 
sidiary, Texas American Sulphur Co., to pleted its maiden voyage on June 30. The 
manage and operate its sulfur properties. new sulfur tanker will operate regularly 

A joint venture was being considered by between Beaumont, Tex., and Tampa, Fla., 
Great American Industries near Sulphur, with occasional calls to East Coast ports. 
Nev., which would produce 360,000 long The ship has a capacity of 24,000 long tons 

tons of sulfur per year. The sulfur ore of liquid sulfur and a cruising speed of 14 
deposits were reportedly within 10 feet of — knots. 
the surface and suitable for strip mining. Close to $40 million was spent during 
The sulfur would be upgraded from 20 _ the last 2 years of off-shore and outer con- 
percent to 70 percent by flotation. The tinental shelf leases in the Gulf of Mexico 
exact amount of reserves was not yet deter- in an effort to locate new domes with com- 
mined, because only about 10 percent of mercial quantities of sulfur. Several oil 

the total 3,500 acres had been prospected. 9. —-~~_______ 

About 15 chemical companies were said to 10 gi Paint and Drug Reporter. Sulfur Out- 
be negotiating with Great American In- pat o6 yt 36. joer 3. Facility. v. 191, 
dustries for an operating partnership in 11 Engineering and Mining Journal. Chemical 
the venture." Firms Eager to Join in Sulphur Mining Ven- 

. ture. v. 168, No. 4, April 1967, p. 126.
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companies, Freeport Sulphur Co., and Recovered Sulfur.—Production of re- 

Texas Gulf Sulphur Co., were active in the covered sulfur from sour natural and re- 

search. An undisclosed amount of money, finery gases was 1,270,289 long tons. Texas | 

in the millions, went into the exploration and California again were the leading pro- 
drill | . we ducing States. Texas production amounted 
rilling. No commercial quantities of . 

vulf discovered d by yearend to 675,000 tons which was 53 percent of 

‘Sultur were discovered, an y yearen the total recovered elemental sulfur. Cali- 

1967 hopes of locating any new Frasch —fornia’s production totaled 138,000 tons. 
process sulfur domes in the area were Sulfur recovery plants brought on-stream 

diminishing. in 1967 were as follows: 

Daily — 
: capacity 

(tons 

| Company : Plant location sulfur) 

From natural gas: : | 

Amarillo Oil Co................ Odessa, Tex..............0..0005, 10 

Marathon Oil Co............... ITraan, Tex...... 0.0.0... 00. eee ee eee 65 

National Sulphur Co............ Marshall County, Okla............. 8 

Northwestern Refining Co....... St. Paul, Minn.................--. 33 

Phillips Petroleum Co...:....... Sweeney, Tex...........--.-..-5- 25 

Texas Gulf Sulphur Co.......... Dumas, Tex...........-.-.-5-.-4- 10 | 

Union Oil Co.................. San Juan County, Utah............ 10 

From oil refinery gas: : - . 
Atlantic Richfield Co........... Long Beach, Calif................. 65 
Humble Oil & Refining Co....... Baton Rouge, La...............--% 10 

Marathon Oil Co............... Lakewood, N.Mex................. 23 

Mobil Oil Corp................. Torrance, Calif.................54. 85 
Powerine Corp................. Santa Fe, Calif............-...004- 20- 

Signal Oil and Gas Co.......... Houston, Tex...............2--55- 10 

Texas Gulf Sulphur Co. closed its sulfur, conventional sulfur production methods. A 

recovery plant at Worland, Wyo., after 18 commercial plant capable of producing » 

years of operation. Since 1949 when the 350,000 tons of sulfur per year was to be 

plant went on stream, it has recovered built at the firm’s large gypsum deposit in 

1,013,490 long tons of sulfur from sour Culbertson County, Tex. Completion date 

natural gas. The closure was necessitated for the project was scheduled for late 1968. 

by the depletion of the sour gas reserve. No details of the process were revealed, but 

Originally the plant had been the largest it is assumed to be a departure from other 

of its kind in the world."? processes, since Elcor Chemical Corp. was 

Elcor Chemical Corp. announced on _ reportedly seeking to patent it. 

August 24, that its wholly owned subsidi- —————— __ 

ary, National Sulphur Co., planned to pro- stone “Producers “Gn 1967. No. 15, ‘March/April 
duce elemental sulfur from gypsum. Pilot- 1968, p. 17. if 
plant studies convinced company officials Clos ee n quinine Review. No as ga t 

that the process would be competitive with 23, 1967, p. 18. 

Table 5.—Recovered sulfur produced and shipped in the United States 
(Long tons) 

NN 

Production Shipments 

Year ooo 
Gross Sulfur Gross Sulfur Value 
weight content weight content (thousands) 

NN 

1963____..__..---.---------------- 949 ,567 946, 753 932 ,147 929,369 $19,401 

1964_..__________----.------------- 1,024,649 1,021,358 993 ,643 990 , 437 21,088 

1965____________-.---------------- 1,219,312 1,215,168 1,172,840 1,168,831 24,574 

1966'._____________...------------ 1,248,960 1,240,386 1,264,512 1,260, 854 30, 166 

1967______.___.---__-------------- 1,270,289 1,267,955 1,286,408 1,283 ,995 40 ,984 

enn. 

t Revised.
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Table 6.—Production and shipments of pyrites (ores and concentrates) in the United States 

| . (Long tons) . . 

a : Production Shipments 

Year . Gross Sulfur Value Gross ‘Sulfur Value 
weight content (thou- —- weight content (thou- 

. sands) sands) ° 

1963___._.____.-. 2 eet. «©8824, 800 343,566 $5,698 72,618 33,449 $303 
1964____________- 2 eee ~=— 847, 498 353 , 831 5,471 49 , 829 23 , 832 239 
1965§___.___...2- eee = 874,957 353 ,645 5,333 57,184 27 ,278 272 
1966____________-_. 22 ----- = 872,414 355 , 592 5,088 52,481 25,122 205 
1967___..___..--.-___ ieee __-- 860,909 355 , 033 7,943 48,010 23 , 553 184 

Pyrites.—Production of pyrite concen- New Jersey, and Pennsylvania. Sulfuric 
trate with an average grade of 41—percent acid was recovered at one lead smelter in 
sulfur increased. Tennessee, the leading California; four copper smelters in Ari- 
producing State, accounted for about 85 zona, Tennessee, and Washington; and 
percent of the total domestic output. Other 11 zinc’ smelters ‘in Idaho, Tilinois, 
producing States in decreasing order of Indiana, Kansas, Montana, Ohio, Okla- 
tonnage were Pennsylvania, Colorado, homa, and Pennsylvania. a 
Arizona, Utah, and South Carolina. A new 500-ton-per-day sulfuric acid 

plant was put on stream at Garfield, Utah, 
Byproduct Sulfur Compounds.—Sulfur by Kennecott Copper Corp. The plant will 

dioxide was recovered at one lead smelter recover the equivalent of about 160 tons 
in California and one copper smelter in per day of sulfur from smelter gases con- 
Tennessee. Hydrogen sulfide was recovered taining an average of 4 percent of sulfur 
at eight refineries in California, Louisiana, dioxide. 

Table 7.—Byproduct sulfuric acid ! (basis, 100 percent) produced at 
copper, zinc, and lead plants in the United States 

(Short tons) 

eee 

Plants 1963 1964 1965 1966 1967 

Copper ?_ ee 358 , 503 330 , 273 369,321 469 , 728 348 , 497 Zine__. 82 ee 861,763 924,100 961,591 983,118 900,170 

Total._..___-___.__....... 1,220,266 1,254,373 1,330,912 1,452,846 1,248 , 667 
A 

‘ Includes acid from foreign materials. 
2 Includes acid produced at a lead smelter.
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Figure 2.—Sulfur supply sources as a percent of total apparent 
consumption based on sulfur content. 

CONSUMPTION 

The apparent consumption of sulfur in industry because of the extended copper 

all forms in the United States again set a__ strike, a decline in demand for use in the 

new record of 9.3 million tons, 2 percent rayon industry because of a rubber indus- 

greater than that in 1966. Consumption of _ try strike resulting in reduced production 

sulfur in the manufacture of phosphatic of tires using rayon cord, and less demand 

fertilizers was responsible for the increase by the steel industry because of the in- 

and had not both the spring and fall fertil- creasing use of hydrochloric acid, instead 

izer seasons been hampered by advers€ of sulfuric acid, in steel pickling. 
weather conditions which reduced the de- . 

eye . Consumption of sulfur throughout the 
mand for fertilizer, the sulfur consumption f the f id cmated t 

probably would have been much greater. rest of the ree wor was estimated to 

The consumption of sulfur for industrial have been 1 million long tons more than 

acid decreased chiefly due to a decline in ™ 1966. The fertilizer industry accounted 

the use of sulfur by the nonferrous metals for about 60 percent of the increase.
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Table 8.—Apparent consumption of native sulfur in the United States 

| (Long tons) 
eee 

1963 1964 1965 1966 1967 
meee 
Apparent sales to consumers !__.__ 5,050,923 5,775,399 6,938 , 147 7,687,389 7,729,297 Imports.__________._-__-_______e 863 ,385 890 ,604 831,000 799,000 724,000 

Total_..-._--_....._...... 5,914,308 6 ,666 ,003 7,769,147 ° 8,486,389 8,453 ,297 

Exports: 7 
Crude._.__-___-___.-..-...... 1,603,438 1,920,392 2,624,052 2,326 ,000 2,043 , 000 Refined___.-___-- 2 9,199 7,700 ™ 10,861 47,000 150 ,000 

_ Total. ---2-- eee. = 1,612,637 1,928,092 *2,634,913 2,373,000 2,193,000 

Apparent consumption_......-... 4,301,671 4,737,911 *5,134,234 6,113,389 6,260,297 
eee EEE 

Revised. 
1 Production adjusted for net change in stocks during year. 

Table 9.—Apparent consumption of sulfur in all forms in the United States ! : 

(Long tons) a 

1963 1964 1965 1966 1967 
eee 

Native sulfur_.___......._...... 4,301,700 4,737,911 «5,184,234 6,113,389 6,260 , 297 Recovered sulfur: 
Sales__--_. 22 ee 929 , 400 987 ,600 1,166,716 *1,258,201 1,286,871 Imports_______..- 2. 487 ,800 571,200 655 , 556 715,077 750,194 

P yr ites: , 2 ————————— 
Domestic production_________ 343 , 600 353 , 800 353 ,645 855 , 592 355 , 033 - Imports ¢__..222 2 93 , 000 120,000 160 , 000 160 ,000 165 , 090 

Total pyrites______________ 436,600 473 ,800 513 , 645 515 , 592 520 ,033 Smelter-acid production__________ 335,700 t 366,143 ¥ 388 , 484 t 424,075 364,477 Other production ?_..-___________ 115,800 123 , 500 138 , 660 133 ,859 © 184,198 

_ Grand total_..._._........ 6,607,000 * 7,260,154 7,997,295 *9,160,198 . 9,816,070 | 
eee 

e Estimated. r Revised. CO 
~ 1 Crude sulfur or sulfur content. 

2 Hydrogen sulfide and liquid sulfur dioxide. Does not include acid sludge converted to H2SO,. 

STOCKS 

Withdrawals from producers’ stocks have _ necessary during 1967, and by yearend the 
been necessary since demand first exceeded total Frasch and recovered sulfur in stock 
production in mid-1963. At the start of dropped to 1,953,877 tons, less than a 3- 
1967, only 2,616,310 long tons of Frasch month supply for domestic requirements. 
and 88,039 tons of recovered sulfur re- Data on liquid sulfur storage capacity are 
mained in stocks. Further withdrawals were not available. 

| PRICES 

Sales incentives, such as absorption of prices $2.50 per ton to $28.50 for dark and 
some freight or terminal charges dating $29.50 for bright, f.o.b. Port Sulphur, La., 
back to 1959, were all eliminated by the effective December 1, 1966. Texas Gulf 
end of 1966. Jefferson Lake Sulphur Co. Sulphur Co. also increased its prices $2.50 
established a price of $27.50 per long ton per ton to $29.50 f.o.b. Beaumont, Texas 
for bright sulfur in September 1965 which for bright sulfur. Most Frasch sulfur at 
remained firm through 1966. Effective yearend 1966 was selling at $28.50 for dark 
July 1, 1966, Duval Corp. set the price for and $1 more for bright, f.o.b. Gulf Ports. 
dark sulfur at $27.50 and for bright sulfur The continued heavy demand in 1967 
$1 higher. Freeport Sulphur Co. increased prompted further price increases. Domestic
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prices were increased $4 per ton about the ranged from $40 to $50 depending upon 

end of March 1967 and $5.50 per ton effec- the quality, market, and seller. The out- . 

tive October 1, 1967. At yearend the look for 1968 was a continuing tight 

domestic price for dark sulfur was $38 per domestic supply with further price ad- 

long ton and $1 to $2 higher for bright vances on domestic sales. Little if any 

f.o.b. Gulf Ports. Export prices at yearend change was expected in export prices. 

FOREIGN TRADE 

The quantity of sulfur exported was Imports showed a steady growth reach- 

reduced by about 300,000 tons in order to ing a record high in 1966 but declined 

make more available for domestic use. Ex- somewhat in 1967. Complete data on im- | 

port sales reached a record high of 2.6 ports of pyrites are not available, but it 1s 

million tons in 1965. Continued strong estimated that about 350,000 tons contain- 

worldwide demand coupled with a short ing 165,000 tons of sulfur was imported in 

supply made it necessary for U.S. pro- 1967, slightly more than the previous year. 

ducers to limit their export sales. 

Table 10.—U.S. exports and imports for consumption of sulfur 

| (Thousand long tons and thousand dollars) 
a 

. Exports Imports 

Crushed, ground, . 
Year refined, sublimed, 

Crude . and flowers Quan- Value 
itty 

Quantity Value Quan- Value 
tity 

re 

1965___..__________-_.- ee eee ------- 2,624 $64,278 110s $1,271 1,486 $27,298 

1966____________--__-_-____--_------------ 2,326 78,759 AT 3,404 1,514 33 ,525 

1967___.___._______--._-------------------- . 2,048 81,492 150 9,522 1,474 47,612 

a
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Table 11.—U.S. exports of sulfur, by countries 

. Crude Crushed, ground, refined, 
sublimed and flowers 

Destination 1966 1967 1966 1967 
eee 

Long Value Long Value Long Value Long Value tons (thousands) tons (thousands) tons (thou- tons (thou- (thou- (thou- : sands) sands) sands) sands) 

Argentina_________. 34 $1,151 25 $1,056 272 $37 56 $25 Australia__________. 164 5,609 223 8,464 6,448 353 297 92 Austria__._. 2 _____ 42 1,492 31 1,254 -a---- ane week eee Meee oe Belgium- , 
Luxembourg______ | 8 270 30 1,191 17 7 14 5 Brazil___..___._____ 172 6,040 192 7,652 1,083 - 161 411 106 Canada___.________ 136 3,900 123 4,554 *3,3866 337 . 813 236 Chile___..___-____. 8 283 4 185 984 57 2 ‘1 Colombia.._.._..__.  _____ ~ eee ne 1 55 423 : 33 119 29 Costa Rica____..... LLL. woo nee (4) 1 9 1 17 . 5 Czechoslovakia _____ 17 539 5 202 _ eee eee ween nne, _---- El Salvador__._____. 4 147 8 368 14 2 63 11 France__._________. 49 1,671 5 195 291 26 63 28 Germany, West_____ 153 5, 564 66 2,647 221 76 17 3 Guatemala_________ (1) 2 ae wee 227 26 49 9 India____.._.______- 180 6,178 ‘131 6,195 25,503 1,568 90,252 5,695 Indonesia___.....__- 4 158 ----- ------ 500 18 anon eee ~---- Iraq___------_.-_--. Lee ~-- ee (4) 12 300 16 wane eee eee Treland___..__._____ 46 1,615 77 3,031 on ee ----e wenn ene ~---- Israel___...- 2 22 48 1,669 . 84 1,444 97 11 ae (1) Italy___..--..___-___ 21 857 5 238 1,075 61 5, 883 261 Jamaica__._________ 1 35 2 96 26 3 1,134 64 Korea, South. ______ 1 78 3 213 69 6 1,070 76 Mexico___.__._______ () (2) an ane eee 793 86 233 82 Netherlands_-______. 641 22,053 564 21,978 3 1 ween nee ----- New Zealand________ 129 4,322 64 2,452 323 37 86 18 Nicaragua_.__-.-__.._  _____ woe ee Q) 1 79 6 ween ee ---2- Norway..._________ 1 33 6 224 54 4 36 3 ‘Peru_._-.22 22 13 417 17 665 380 49 102 31 Philippines. ________ (4) 8 3) 7 308 32 3,567 236 Saudi Arabia________ 2 97 1 66 309 17 318 24 South Africa, 
Republie of_______ 68 1,976 67 ' 2,123 652 82 15,521 743 Spain__...-- 1 __ 10 326 8 307 30 14 25 10 Sweden____________ 1 49 9 343 17 1 ene Monee Switzerland_________ 31 1,131 3 106 ae ~---e 30 4 Taiwan____________ 22 779 73 3,675 2,004 121 11, 752 743 Tunisia____________ 46 1,630 51 1,974 ~----- anne wan nene ~---- United Kingdom____ 211 6,445 150 5,745 185 17 85 17 Uruguay___________ 11 370 10 432 45 12 ween nee ----- Venezuela__________ 2 60 2 108 455 52 17,139 841 Other.__.-_._______ 50 1,805 53 2,233 777 74 670 124 

Total__.__.._. 2,826 78,759 2,043 81,492 47,339 3,404 149, 825 9,522 
eee 

tT Revised. 
1 Less than 14 unit. 

Table 12.—U.S. imports for consumption of sulfur, by countries 

(Thousand long tons and thousand dollars) 
eee 

1966 1967 
Country EF 

Quantity Value Quantity Value 
SSE 

Bahamas-________.___._.- 2-8. 11 $293 a ~ eee ee Canada____-_-____._-.-__ 703 12,084 750 $18,371 Canal Zone_______._.___-_.__-._________._______...._......_. 1 10 - eee ----ee Germany, West___._.______._____________._.._._._...._..... (1) 20 (1) 12 Japan___--- 2-8 ao oee - eee ee f) 8 Mexico_._...-.-_-- 22 799 21,117 724 29,221 United Kingdom_______._____._-_ 8 (1) 1 (1) (1) 

Total_.._.--- 222 eee. 1,514 33,525 1,474 47,612 
eee 

1 Less than 14 unit.
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WORLD REVIEW | 

Australia.—The world shortage of brim- Petroleum Corp. will operate another 

stone caused fertilizer companies to in- — facility under construction at East Cross- 

crease their consumption of pyrites. In _ field, Alberta. The plant was scheduled to 

February, Australian Fertilizers Ltd., and be on stream early in 1968. Canadian 

A.C.F. and Shirleys Fertilizers Ltd. formed Superior Oil Ltd. and Pan American 

Central Queensland Acid Pty. to construct Petroleum Corp., each hold a 40 percent 

a $10 million plant at Gladstone, Queens- interest while the remaining 20 percent 1s 

land, to produce sulfuric acid from pynites divided among 18 other owners. The esti- 

mined at Mount Morgan. The plant re- mated daily output of this plant was 1,400 

portedly will produce 1,000 tons of acid tons. | 

per day processing about 250,000 tons of Petrogas Processing Ltd., owned by | 

pyrites annually. Pyrites have been pro- Jefferson Lake Petrochemicals of Canada 

duced by Mount Morgan Ltd. as a low cost Ltd., Mobil Oil Co., and 26 other com- 

byproduct for many years, but very little panies but operated by Jefferson Lake, 

was ever used to produce acid. The cost of doubled the output of sulfur at its plant 

freight from mine to Australia’s acid plants at East Calgary, Alberta. The company 

was relatively high, $14.08 per ton sulfur estimated its production increased from 

content to Brisbane, Queensland, and 229,000 tons in 1966 to 500,000 tons in 

$23.10 per ton to Newcastle, New South 1967. A further increase to 600,000 tons was 

Wales. The Government has been paying planned for 1968."° 

a bounty to both producers of pyrite and In October, Great Canadian Oil Sands 

producers of acid from pyrite, but the in- Ltd. (GCOS) (82 percent owned by Sun 

centive was not enough.‘* Australia has no Oil Co.) began commercial-scale sulfur 

native sulfur deposits and has been obliged recovery from the fabulous Athabasca tar 

to import all of its elemental sulfur re- sands. These huge tar sand deposits, which © 

quirements. In view of this situation, the cover some 30,000 square miles of North- 

Government was considering an intensive €¢rn Alberta, reportedly contain the world’s 

search for sulfur and possibly calling in an largest known oil reserves and vast ton- 

internationally recognized expert to ad- ages of sulfur. The GCOS leases cover 

vise on the most likely areas to prospect.” only 4,000 acres or about 1/20 of 1 percent 

Canada.—Shell Canada Ltd. announced of the total. The Alberta Government 

plans for erecting a sulfur recovery plant maintains control of production from the 

at its Shellburn refinery, Burnaby, British area. The sulfur recovery plant is part of 

Columbia. The plant costing in excess of 4 $235. million complex which will produce 

$600,000 would have a designed capacity of 45,000 barrels of oil, 300 tons of sulfur, 

15 tons per day of liquid sulfur. Shell ex- and 2,800 tons of coke daily. There were 

panded the production capabilities of its three more tar sand projects, all larger 

Waterton, Alberta, plant from 1,200 to than the GCOS venture, awaiting govern- 

1,650 tons per day and expected to increase ment approval to proceed.” 

the output capacity of its Jumping Pound, ——_—_—__— 

Alberta, plant from 100 to 240 tons per 140.8. Embassy, Cranberra, Australia. State 

day by January 1968. Department Airgram A-416, Mar. 18, 1967, p. 

Pan American Petroleum Corp., a subsi- is Baropean Chemical News. Australia Con- 

diary of Standard Oil Co. (Indiana), was siders Search For Sulfur. v. 11, No. 281, June 

building a new gas processing and sulfur 16 Chemical” Week. Sulfur From Canada: 

recovery facility at Bigstone Field, Alberta. Twice As Much By ‘70. v. 100, No. 24, June 

The daily output from this facility was eX- ‘i7 Nerthiw, Miner toronto). Mining Project 

pected to be 320 tons when production Taps New Northern Resource With Production 

begins in February 1968. Pan American a pe Tar Sands. No. 28, Oct. 5,
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Table 13.—World production of elemental sulfur, by countries ! 
(Long tons) 

- Country 1963 1964 1965 1966 1967 P 
Native sulfur: _ . 

. Frasch: 
Mexico___.________ 1,456, 656 1,635,773 1,481,241 _ 1,611, 446 1,793,085 United States______ 4,881,927 5,228,365 6,116,406 t 7,001,503 7,014,448 oe EE i Total___________ 6,338, 583 6,864,138 7,597,647. 8,612,949 8,807,533 

From sulfur ores: | 
Argentina_________ . 22,338 21,955 23,391 r 29,942 NA Bolivia (exports) _ __ 9, 793 10,635 9,306 56,554 49,513 Canary Islands_____ ' 6,889 9,842 e 7,000 e 7,000 e 7,000 Chile___________._ ' 42,751 43,185 - § 34,418 r 39,671 NA China, mainland e__ 120,000 120,000 120,000 120, 000 120,000 Colombia__________ 12,795 11,942 18,114 20, 649 NA Ecuador___________ 163 232 150 123 NA Indonesia__________ 1,033 1, 668 r 1,268 er1,200 e 1,800 Italy__.2. 222 T 134,640 594,484 93,992 92,122 e 85,000 Japan?.___. 219,095 237,413 209,881 226, 087 250,375 Mexico____________ 28,968 25,989 33, 800 29,322 23,542 Philippines._______ 47 68 AT 14 NA Poland_____._____ 231, 486 289 , 948 424,195 468 , 976 NA Taiwan___________ 7,144 6,389 . 4,424 4,522 NA Turkey____________ 19,123 21,849 21,947 22,292 24,983 U.S.S.R. ee. 950,000 950,000 1,000,000 . 1,000,000 1,050, 000 - United Arab 

Republic (Egypt) _ e 490 wee e ee eee ante eee wae eee NA United States______ 415 158 133 143 ‘ 284 TT 
Total 3____._..__ *1,807,170 1,845,757 ™2,002,061 ™2,118,617 e 2,203,137: . 

SS 
Total native 

sulfur__.___.__ * 8,145,753 8,709, 895 *9,599,708 *10,731,566 e 11,010, 670 
. Other elemental: 

Recovered: _ 
. Belgium_______________ 4,921 4,921 3,445 4,921 NA Brazil 4.2222 5, 659 NA 4,943 5,825 6,112 Bulgaria 5______. 6,291 6,720 6,720 €11,000 NA Canada (sales) 6... 1,115,968 1,596,574 1,846,778  *1,822,800 2,073,413 China, mainland e 4 5____ 130, 000 130,000 130, 000 130,000 130,000 Finland_______________ 37,611 67, 063 72,606 72,478 e 75,000 France 7__..2_-_ 2 1,386,285 1,486, 846 1,497,180 ™1,515, 683 1,719,019 Germany: 

East______..______ 117,981 123,081 122 , 836 tT 125, 682 e€ 130,000 West_...- 84,949 76,602 75,412 78,540 ¢ 100,000 Hungary____._________ 2,938 3,050 3,396 e 3,500 NA Trane 4..00 20,000 r 20,000 tT 20,000 r 20,000 NA Italy... 1,279 787 2,461 e 2,500 NA Japan 4___--- 11,429 18, 499 35,988 52,187 61,201 Mexico 7____--__ 43,308 36,284 45,984 38,111 47,577 Netherlands 5__________ 34,447 28 , 444 26,475 tT 38,876 NA Netherlands Antilles : 
Aruba and Curacao e_ 34,400 28, 500 30,000 30,000 NA Portugal______________ r 15,358 6,033 9,583 6,228 NA South Africa, Republic 
0) 1,981 5,701 7,102 ™ 8,904 e 9,000 Spain______-_- 68 , 036 75,452 =F 43,258 r 27,819 42,120 Sweden §_______._ 25, 885 27,009 r 21,082 r9,842 ~ eee eee. Taiwan 4_________ 2,310 2,780 2,348 2,337 NA Trinidad 4_____________ 6,629 5,322 3,723 ™ 4,010 NA U.S.S.R. e. 400, 000 400,000 tT 430,000 r 430,000 450,000 United Arab Republic 
(Egypt)_____________ 2,355 2,427 3,648 11,490 NA United Kingdom 9______ 46,529 53,701 47,992 r 39,898 NA United States__________ 946, 7538 1,021,358 1,215,168 71,240,386 1,267,955 Uruguay 4___-_-- ee ~-- 22 ee wee eee 49 NA TT 
Total other elemental. * 4,553,302 75,227,154 r 5,708,123 ™ 5,733,066 © 6,236,497 
World total___._____~ 12,699,055 13,937,049 715,307,831 +*16,464,632 e 17,247,167 

e Estimate. P Preliminary. r Revised. NA Not available, estimates are included in totals. 1 Compiled mostly from data available May 1968. 
? Includes sulfur from mined sulfur-sulfide ore. 
$ In some years Iran produces mine sulfur equivalent to 250—-1,500 tons of sulfur. No estimates in total. ‘ From refinery gases. 
5 From sulfide ore. 
6 Produced from natural gas, includes a small quantity derived from treatment of nickel-sulfide matte at Fort Colborne, Ontario. 
7 From natural gas. 
8 From shale oil. 
* Including sulfur recovered from petroleum refineries.
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_ Table 14.—World production of pyrites (including cupreous pyrites)! 
(Thousand long tons) 

1965 1966 1967 P 
Country ee 

Gross Sulfur Gross Sulfur Gross Sulfur 
weight content weight content weight combent 

North America: . 
Canada (shipments)________.-_-_---- 315 ¥ 167 t 324 er 143 335 164 
Cuba ¢______-__ eee 30 13 30 13 NA NA 
United States_________.-__..---_-___- 875 354 ¥ 872 r 356 861 355 

Europe: 
Bulgaria_..--_____ ee 151 63 e157 © 66 NA NA 
Czechoslovakia______.....__.__--__-- r 369 er144 t 346 er 135 NA NA 
Finland___._-_____--__-_--.-_-___--- 573 278 508 er 261 NA NA 
France____..____._-_-----------_-- ee 132 56 87 r 36 e $4 ©34 
Germany, West.__._______--____---- 432 194 443 203 541 232 
Greece_____________.-.---+---------- r 102 er 46 133 e 60 NA NA 
Italy_.______.______---------------- 1,379 © 607 1,284 578 e 1,407 ¢ 633 
Norway _____...-_._---------------- 698 312 ¥ 667 t 297 e 632 e281 
Poland ¢______________--_----------- 235 90 235 90. NA NA 
Portugal__.-..___------------------ 604 279 549 253 e512 e 23D 
Rumania @__.________-_------------- 405 160 r 354 r138 354 138 
Spain___.._._____------------------ 2,386 11,131 r2,3880 1,115 2,255 1,069 
Sweden______.___------------------ 434 217 tA27 1218 e433 e217 
U.S.S.R. ¢.- ee --------- = 8, 250 1,720 3,250 1,720 - 3,450 1,820 
Yugoslavia.____.____--------------- 400 160 372 156 e418 e175 

Africa: 
Algeria...__________-_-------------- 56 26 © 50 25 NA NA 
Morocco___..-.--------------------- 18 5 15 4 ------ ----- 
Rhodesia, Southern__..___.--._------ e 81 e 30 NA NA NA NA 

Aci South Africa, Republic of___-.___----- 422 © 170 474 e189 e541 e217 
sla: 

China (mainland) ¢________-----.---. 1,480 665 - 1,480 665 1,480 665 
Cyprus_..._____-.-_--_------------- | 978 e475 972 r 380 e1,181 e472 
Japan ?_______ eee 4, 255 1,808 14,659 11,958 e4,480 ¢1,900 
Korea: 

North ¢__._.._-_- a --- 445 177 r 490 r195 490: 195 
South._...__.--.---.----------- . @) (3) 4 1 4 1 

Philippines__.___.._..-..----------- 104 48 113 51 144 67 
Taiwan. -__ eee 39 16 41 17 38 15 
Turkey....._----.------------------- 130 60 171 81 . 123 59 

Oceania: Australia__.___..______-.___-_--- 204 89 r 246 ¥107 NA NA | 

Total____________________-____-__.. ™20,982 9,560 121,133 °'9,511 e21,618 ¢9,764 

e Estimate. P Preliminary. t Revised. NA Not available, estimates are included in total. 
1 Compiled mostly from data available May 1968. . . 
? Pyrite data covering pyrites, cupreous pyrites, and pyrrhotite only are as follows: (in thousand long tons} 

1965, 3,330 tons; 1966, 3,507 tons; and 1967, NA. 
8’ Less than 1% unit. | 

Extensive exploration in Northern effort was assigned to the Committee for 
Alberta indicated the possibility of signifi- Sulfur Production (Comité para la Pro- 
cant native sulfur deposits. Over 20 pros- ducciédn del Azufre) within the Chilean 
pecting permits were issued covering 375,- Development Corporation (Corporacion 
301 acres of which 276,480 acres were de Fomento de la Produccién). According 
about 265 miles north-northwest of to a fact sheet on Chilean sulfur prepared 
Edmonton bordering the southwest corner by the Committee, known reserves in Chile 
of Wood Buffalo National Park. Samples amount to 50 million tons, are of volcanic 

from this area reportedly indicated the origin, and the sulfur content vanes from 
presence of large native sulfur ore bodies ‘40 to 75 percent. The most promising de- 
with sulfur content up to 90 percent. The posits are located in the northern most 
remaining acreages were located in the provinces, Tarapaca, Antofagasta, and 
Hay River area about 25 miles northwest Atacama." 
of the Rainbow Lake oil field, the Wini- Costa Rica.—Consolidated Negus Mines 

fred Lake region about 185 miles north- Ltd. was engaged in exploration by drill- 
east of Edmonton, and the Daysland area ing, trenching, and tunneling of its prop- 

about 80 miles southeast of Edmonton.” US) Enb, Cal Canada. State D 
e . -». mpassy, gary, anacda. LL e- 

Chile.—The Gover nment was making a partment Airgram A-52, Nov. 28, 1967, p._1. 
concerted effort to increase domestic sulfur fhe Embassy, Santiago, Chile. State De- 

production. Prime responsibility for this ine, nt irgram A-257, Nov. 24, 186%, p. 1;
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erty in Guanacaste Province. Trench sam- ican, Canadian, and Italian business in- 

ples near the No. 1 drill hole showed up  terests was developing a volcanic sulfur 
to 47 percent sulfur. Much more explora- deposit at Lake of Ixpaco. Reserves of 2.3 

ion is required but plans were being million tons were reportedly proved. The 
formulated to mine the ore and truck it company, Azufres de Guatemala, expected 
to port, 75 miles away.”° to be producing 300 tons of sulfur daily 

Pascar Oils Ltd. was drilling its optioned by yearend. Several obstacles had to be 

concessions in Guanacaste Province, 18 overcome before large-scale operations 
miles from the town of Liberia. Assays of | could begin. Among these were the lack of | 
a drill core taken from a 273-foot hole electric power at the mine site and lack of 
showed 47 feet of 25.2 percent sulfur transportation facilities from mine to the 
from 33 to 80 feet deep. Some channel Pacific coast highway.” _ 
samples taken in another area averaged . 
34.2 percent sulfur. Additional exploration . India.— The Government-owned Py- was underway.! rites & Chemical Development Corp. will 

¥. | build and operate India’s first sulfuric 
Ecuador.—Sulfur deposits amounting to acid plant at Sindri, Bihar. Construction 

about 30 million tons were reportedly dis- Was star ted in February and the plant was 
covered near Tufino in the Province of Scheduled for a daily output of 400 tons 
Carchi. Cia. Azufrera Ecuatoriana was of acid by June 1968. The plant will use 
planning to erect a $2.5 million refinery Pyrite ore from the Amjhore deposits near 
to produce 2,000 tons of sulfur per day. Sindri which contain an estimated 384 

million tons of pyrite ore averaging 40 
Guatemala.—A consortium of Amer- percent sulfur.?3 

Table 15.——-Mexico: Exports of sulfur, by countries 
; (Long tons) 

i 

Destination a 1966 1967 
eee 

North America: United States_____________.________1_... 28. 818 , 329 711,781 
South America: , 

Brazil__._-__---2- eee ee 4,000 woe enn eee Chile... 22-2 10,169 ------ ee 
Europe: 

Belgium____.__.__-___ 222 eee. 4,400 week 
France____.__-.._------- 22-2 95,055 145,700 
Netherlands._-...__._____.--2-_-____ et! 46,409 71,892 
United Kingdom___________.________ 238 ,143 297 , 805 

Africa: . 
South Africa, Republic of._._.....__.__.___.__._ 8. 10,002 20,161 
Tunisia__________ 2 eet 51,891 Al ,448 
United Arab Republic__.-...-______.___________._._._..__....... 14,994 aoe ee eee Asia: 
India_______-_- 2 20,549 86 ,624 
Israel... ee eee ee eee 5,998 
Taiwan__ 2-2 eee 9,842 45 ,228 

Oceania: 
Australia__.__--_ 22 eee. 101, 554 127,839 
New Zealand__._____.___.._--________ tt 60,465 47,607 

Total____-2- 2-8. 1,485, 802 1,602 , 083 

Source: Compiled from U.S. Embassy, Mexico, D.F., Mexico, State Department Airgram A-1077 Apr. 
27, 1967, p. 2; Airgram A-682, Tan. 31, 1968, Enc. 2. A-1121, Tune 19, 1968, Ene. 2. 

Mexico.—Pan American Sulphur Co. cent of the earnings after March 30. 

stockholders approved the . offer . of the 20 Northern Miner (Toronto). Consider Mining Mexican Government and private investors Sulphur Property of Cons. Negus, No. 26, Sept. 
to purchase 66 percent the common 21, 1967, p. 16. P . . P © of ° 21 Northern Miner (Toronto). More Sulphur stock of its subsidiary, Azufrera Panameri- Values In Pasecar Drilling. No. 33, Nov. 9, 
cana, S.A. de C. V., the largest Frasch » p. 10. Ife J ie fans 22 Bureau of Mines. Mineral Trade Notes. sulfur producer in Mexico. Under the vy. 64 No, 8, August 1967, pp. 10-11. 
agreement royalities were reduced from 20 U.S. Embassy, Guatemala City, Guatemala. 

State Department Airgram: A-110, Aug. 8381, percent to 12 percent of value, and Pan 1967, pp. 1-2. 
. . 23 Bure: i iner: . American Sulphur Co. received 34 per- gq Nos Mey 1967 "3. agncrel Trade Notes. v
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An agreement between Texas Gulf can Government and Mexican investors 

Sulphur Co. (TGS) and the Mexican held 66 percent of the shares in this new 

Government was reached which allowed venture. 

Compafiia Exploradora del Istmo, a TGS . 

subsidiary, to resume operations as an . New Zealand.—Large deposits of PY" 

affiliate. Under the terms of the agreement, rites were reportedly found in the Waihi 

the Mexican Government acquired a 33- 77°: The Zeacon M ining Company Ltd. 

percent interest in the subsidiary and a was further exploring the area to deter- 
group of private Mexican investors, 33 mine the feasibility of sulfur production. 

percent, leaving 34 percent retained by Philippines.—The presence of 18.8 mil- 

TGS. On October 23, Exploradora del jion tons of sulfur bearing material of 

Istmo resumed sulfur production at volcanic origin assaying 28 percent sulfur 
Nopalapa. Operations had been suspended was reported by Benguet Consolidated 

more than 5 years ago at the property on [nc. Additional drilling, testing, and feasi- 

the Isthmus of Tehuantepec. A 1,000 bility studies were scheduled on the de- 
ton-per-day melting facility was completed posits which were in Negros Oriental 

which will be used to liquify the 300,- Province about 400 miles south of 

000 ton stockpile at Nopalapa belonging Manila.*4 
to TGS. Additional drilling by the affiliate 
at Texistepec increased the indicated sul- Poland.—Current projects for imcreas- 

fur reserves, and the construction of ing the output of native sulfur were ex- 

another Frasch mining facility there was pected to boost capacity to 1 million tons 

being considered. : by 1970. Polish chemical executives quali- 

Several large U.S. phosphatic fertilizer fied this by adding a provision that capac- 
producing firms concerned over the cur- ity would be increased if the world market 

rent sulfur shortage and the attendant is able to absorb the additional export 

price increases joined a rush for Mexican tonnage of 500,000 tons.” | 

sulfur. As required by law, each formed a Saudi Arabia.—The first sulfur recovery 
joint company with the Mexican Govern- plant in the middle East was being plan- 
ment and Nationals holding at least a 66- ned for Damman by Occidental Petroleum 

percent interest. The following new com- Corp. The initial annual capacity of the 

panies were actively seeking sulfur de- plant would be about 250,000 tons with 
posits to exploit: production expected in 1968. The King- 

Union Minera del Sur S.A. (Cities Serv- dom of Saudi Arabia’s General Petroleum 

ice Co., 34-percent interest), Azufrera In- and Mineral Organization reached an 

tercontinental S.A. de C.V. (International agreement early in the year with Occiden- 
-Minerals & Chemicals Corp., 34-percent tal Petroleum Corp. and Allied Chemical 

interest), Minera de Sotavento S.A. de Corp. for the development of the $19 mil- 

C.V. (Hooker Chemical Corp., 34-percent — lion venture.”° 
interest), Azufrera Industrial S.A. de C.V. Yugoslavia——A new electrolytic zinc 
(Continental Oil Co., 34-percent owner), plant was established in Kosovska, Mitro- 

and Azufrera Nacional S.A. de C.V. (24.5- vica, which will supply 85,000 tons of 
percent owned by Sulphur Exploration Co. sulfuric acid annually as a byproduct.” 

of Houston, Tex.). — 
_In addition to the U.S. firms, two Cana- 24-World Mining. Benguet Proves Large 

dian firms, one large French oil company, Sulphur Deposit on Negros Oriental. v. 3, No. 
and several private investors reportedly 25 Oil, Paint and. Drug Reporter. Sulfur’s 
had jointed the rush. International Production in Poland Is Seen Up to Million 
Helium Co. Ltd. (Toronto) took a 34- Nor le'Nov.6 1967, pps S48 
percent interest in a newly formed cm- 4, wie ee he eezine: Agreement Reached to 

pany, Azufres Nacionales Mexicanos S.A. Saudi “Arabia. v. 57, No. 1, January 1967. 
de C.V., to explore and mine sulfur domes __P- os ; 

in the Istmus of Tehudntepec. The Mexi- Jan. 1 1967, po 36. (Ottawa). vy. 126, No. 2,
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| TECHNOLOGY 
The petroleum industry has become an the principal benefit of the process used at important source of sulfur and data on the Waterton, Alberta, since 1962.%2 

sulfur content of most of the important oil An optimized sulfur production system fields of the free world were assembled and at Lacq, France, promised increased re- reported in a single source. The sulfur covery and cleaner tail gas from desul- centent of 1,060 United States crude oils  furization units using the Claus process. and 201 foreign crude oils were given.” Automatic equipment consists of a monitor Sulfur dioxide (SOz) that could be con- for continuous Measurement of sulfur verted to elemental sulfur or sulfuric acid losses, an automatic network for controll- was recovered from stack gases at Tampa ing input to catalytic converters, an antici- 
Electric Co’s., Gannon Plant. Flyash and __ patory analog computer for correcting all sulfur trioxide (SOs) were removed in a measurable changes, and a minimum loss reactor, and SOs was removed by solutions _ search system to correct for and keep in special receiving and treatment tanks. nonmeasurable changes at a minimum.”3 Part of the solution was returned to the Liquid sulfur containing carbonaceous reactor, and clean gas was discharged to material was cleaned by heating to 600° the stack. The remainder of the solution _to 825° F to vaporize the part of the sul- was pumped to a cooler and stripping fur containing the combustion products. column from which SO. was sent to a The vaporized material was passed across compressor. The stripped solution was re- a packing bed, countercurrent, to makeup turned to the absorption cycle. The SO; liquid sulfur which cooled the sulfur produced was 99.9 percent pure. The cal- vapor to liquid sulfur and permitted the culated costs reported were such that an combustion products to remain in a operation producing 81,000 tons of sulfur gaseous state.*4 | 
equivalent from the 1,300-Mw plant, us- _— Steel producers claimed that hydro- 
ing 2,730,000 tons of coal containing 3.5 chloric acid (HC1) pickling produced a 
percent sulfur, would break even if sulfur whiter, brighter sheet than sulfuric acid ~ 
were $25 per ton at the power plant.” (H2SO,) pickling, and a prediction was 

A process was developed at the Bureau made that half the pickling lines would 
of Mines Salt Lake City, Utah, Metallur- use HC] by 1970. It was stated that better 
gical Research Center for recovering sulfur sheet with more consistent quality from 
as a coproduct from brines containing one end of the coil to the other was poOssi- sodium sulfate. Featured in the process ble, as well as an increase of 66.7 percent was the use of a barium resin which could jn line speed using HCl. Regeneration of 
be regenerated and reused. In the proc- HCl would decrease the problem of pollu- essing, the sulfur contained in the brine tion of streams and rivers. Plant cost was as a sulfate was reduced to the sulfide and —_Jower with HCl, but acid costs were com- 
combined with hydrogen. Sulfur was then 
recovered from the hydrogen sulfide by = ——77———— 
one of the well known processes. Approxi- suit Kinney, t CMe and One Oe ton: 
mately 145 pounds of sodium carbonate World, BuMines Rept. of Inv. 7059, 1967, 
and 45 pounds of sulfur could be Pe- 23 Blectrical World. Pilot Plant Absorbs covered from 1,000 gallons of lake brine  guifur In Station Stack Gaets. 5 168, No. 15, containing 16 grams of sulfate (SOx) per Oct. ooren’ PP, ae oR. J. M. Riley, and 
liter. °° Laird Crocker. Preliminary Process Develop- The use of alkalized alumina for remov- ment Studies for Desulfating Great Salt Lake . . ° Brines and Sea Water. BuMines Rept. of ing sulfur dioxide from flue gases at 625 Inv. 6928, 1967. 34 pp. 
F was tested on a small pilot plant scale. *! Bienstock, D., J. H. Field, and J. G. . Myers. Process Development in Removing Sul- The absorbent was regenerated with the fur Dioxide from Hot Flue Gases. BuMines hydrogen. Tisenty eels watural 2s and vie Bpgineesing and.’ Minin Journal, Shel y . La ay January Loe aoe rocess. v. 167, o. Ii, 
without loss of acnvitys _ _ 58Chemical’ Age (London). S.N.P.A. Opti- A method for recovering hydrogen sul mise Sulphur Production at Lacg. v. 96, No. 

Canada, may be avaiable other ae gglitiy Daler "A agigned so Freao pany, New York). Process for processors under license from the devel-  Heat-Treating Liquid Sulfur Containing Car- . bonaceous Impurities. U.S. Pat. 3,316,063, Apr. oper. Lower plant construction costs was 25, 1967,
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parable for the two acids. The three major _ be developed that could maintain an 

automobile manufacturers, each a large operating temperature for 2 weeks’ mactiv- 

buyer of pickled sheet, indicated that they ity with proper insulation. An energy- 

could use sheet pickled by either process.** density goal of 150 watt-hours per pound 

The Ford Motor Company is developing is hoped for. This would be 12 to 15 times 

a battery for trial in electric driven auto- greater than for conventional lead-acid 

mobiles. In the new battery a ceramic elec- _ batteries. A 2 kilowatt model of the sulfur- 

trolyte of about 90 percent aluminum sodium battery was expected by the end 

oxide separates liquid sulfur and liquid of 1967 but at least an additional year 

sodium electrodes. Battery operating tem- would be needed to produce a 40 kilowatt 

peratures of 250° to 300° C are required prototype for automotive use.** 

to keep the electrodes molten. Heat gen- 35 Steel. Pickler’s Pickle—Sulfurie or Hydro- 
erated during use is sufficient, and the bat- chlonic? v. 158, No. 25, June 20, 1966, pp. 

tery may require cooling during peak 36 The Sulphur Institute Journal. Electric 

loads. It was believed that a model could eaten en roe ne ie Sodium-Sulphur
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Talc, Soapstone, and Pyrophyllite 

By J. Robert Wells * | 

The United States mined more crude ‘Talc and Asbestos at Dadeville, Ala.” in 
talc, soapstone, and pyrophyllite in 1967 completion of a study made in collabora- 
than in any previous year, establishing tion with the Alabama Geological Survey. 
alltime records for both tonnage and total a. 
value. Marked declines in two of the pro- resisiation and Government Programs. 
ducing States were more than offset by ~~ 7% ~enera Services Administration 
substantially increased outputs jn five announced on September 18, 1967, the 
the y ure v© sale from stockpile surplus of 20,000 

others. — | pounds of Indian lump steatite talc. The 
The literature on domestic talc resources successful bid of $1,600 for this material 

was increased by the publication of Bureau was placed by the Superior Steatite and 

of Mines Report of Investigations 7045, Ceramic Corp., Englewood, New Jersey. 

| Table 1.—Salient talc, soapstone, and pyrophyllite statistics 

(Thousand short tons and thousand dollars) 

1963 1964 1965 1966 1967 

United States: 
Mine production.___________._________- 804 890 863 895 903 

Value______--__-----.------___.-. $5,505 $6,218 $6,343 $6,479 $6,871 
Sold by producers____._____________.__- 794 875 838 r 850 824 

Value______..--____---.___..____. $18,420 $19 ,233 $19,794 * $19,269 $20 , 488 
Exports 1.___-_ eee 57 74 70 70 66 

Value 1__-.. 22 eee. = $2, 778 $3 ,391 $3 ,486 $3 ,917 $3 ,450 
Imports for consumption_____.______._- 26 23 21 22 15 

Value_____________._______..___-. $1,088 $917 $833 t $827 $653 
World: Production_______._________-_-_--___- 3,411 3,878 3 , 932 4,031 4,016 

r Revised. 
1 Excludes powders—talcum (in package), face, and compact. 

DOMESTIC PRODUCTION 

In 1967 talc was mined in ten States, the six largest producing firms. The re- 
soapstone in seven States, and pyrophyl- mainder consisted of the combined con- 
lite in three States. Six States produced tributions of about 35 other companies. 
talc only, four soapstone only, two talc California’s talc grinding capacity was 
and soapstone, one pyrophyllite only, and materially expanded by the completion of 
one talc and phyrophyllite. Only one State two new processing plants in that State. 
reported production of all three. The lead- Discovery was announced of an extensive 
ing producers of these crude talc-group deposit in St. Lawrence County, N.Y., 
minerals were New York, California, and that contains a micaceous talc ore com- 
Vermont, in that order, besides which parable to laminar western talc and not 
there were two other States that also had hitherto known to occur in the east. 
outputs for the year of more than 100,000 Proximity to major markets may give this 
tons each. Approximately 65 percent of | New York mineral an important shipping- 

the entire 1967 domestic supply © f talc, 1 Commodity specialist, Division of Mineral 
soapstone, and pyrophyllite was mined by _ gtudies. 

1105
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Table 2.—Crude talc, soapstone, and pyrophyllite produced in the United States, by States | 

so 7 1966 1967 eee 
State Short tons Value Short tons Value 

(thousands) (thousands) 
eee 

California_______.__._._-_ 138 , 340 $1,847 143 , 466 $1,945 Georgia_._____________._ 41,000 255 46,150 292 Nevada_________.___-_________. 4,715 24 2,096 17 ' North Carolina___-. 22 113 ,366 576 109 , 393 513 Texas. __-.__--_ ee 102 ,399 367 90 , 836 356 Virginia__._.______--_-_ 2 3,989 10 WwW W Washington___________________..... | 3,880 22 4,916 26 . Other States}__--___--. 8d 487,356 3,378 505,655 3,722 

Total__._-22 ee ee 895,045 6,479 902,512 6,871 
ere 

W Withheld to avoid disclosing individual company confidential data. 1 Includes Alabama, Arkansas, Maryland, Montana, New York, Oregon, Pennsylvania, Vermont, and data _ indicated by symbol W. os 

Table 3.—Talc, soapstone, and pyrophyllite sold by producers in the 
United States, by classes 

eee 

Crude Ground ! Total 
. Year Value at Value at Value at Short tons shipping Short tons shipping . Short tons shipping 

point point point | | 

1968____..2 2 63 ,924 $310 , 752 730 ,087 $18,109,581 794,011 $18 , 420,333 1964____..__- 73 ,438 370,851 801,587 18 , 862 , 560 875,025 19 ,233 ,411 1965___ 2 63 ,345 254,681 775,079 19 539,300 838 , 424 19 , 793 ,981 1966____..______._ 2° 110,856 T 492 , 723 738 , 736 18,775,841 T 849 ,592 19,268,564 1967_____________. 2 42,758 279 , 542 780 ,998 20,207 , 990 823 , 756 20 ,487 , 532 TT 

T Revised. 
q 1 Includes crushed and sawed and manufactured material to avoid disclosing individual company confidential ata. 

2 Includes exports to grinders in Belgium and Mexico. 

| cost advantage. In Vermont, Engelhard Talc Co., Inc. The latter firm will con- 
Minerals & Chemicals Corp. purchased tinue its producing and processing activi- 
talc mining and milling operations in ties at talc properties in Windsor County 
Lamoille County from Eastern Magnesia as Windsor Minerals, Inc. 

CONSUMPTION AND USES 

According to information supplied to 1964 and 1 965, for around 28 percent in 
the Bureau of Mines by producers and 1 966, and for less than 27 percent in 
grinders of talc, soapstone, and pyrophyl- 1967. In absolute figures, this dip has 
lite, the 1967 end-use pattern for these been sharper than is apparent, because 
materials displayed no outstanding there has been a coinciding 4-percent 
changes. Continuing the trend of recent growth in the total-output base to which 
years, however, there was a further, al- these percentages apply. Large-volume 
though moderate, decline in the relative importing of wall tile has been mentioned 
share of the talc-group output going into as one of the influences contributing to 
ceramics. This use accounted in 1963 for this downward drift in domestic ceramics 
34 percent of the total, for 32 percent in consumption of the talc-group minerals.
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Table 4.—Pyrophyllite | produced and sold by producers in the United States 
eee 

. . Production Total sales 
. Year short tons © —————————— —_———___—__ 

Short tons Value 
ees 

1963___.___-___- ee eee eee 129 ,018 132,719 $1, 664,329 
1964_________o eee 136,108 142 , 532 1 , 843,283 
1965____ eee eee 126 ,266 186 ,308 1,823,946 
1966________. eee 125 , 202 126 ,874 1,627,160 
1967______.___.-------_--_---------------------- 117,457 118 ,337 1,578, 736 

eee 
1 Includes sericite schist. 

Table 5.—Talc, soapstone, and pyrophyllite sold or used by producers in the 
United States, by uses 

(Short tons) 

Tale and soapstone Pyrophyllite 
Uses ; cS 

1966 1967 | 1966 1967 
eee 

Ceramics_____.-_.-. eee 210,376 203 , 438 22,205 15,623 
Foundry facings..__.____._-_______-_--____-_____ Le 4,596 56,818 __------- LLL 
Insecticides.______-.._-___._-2 22 36 , 449 40,759 25,449 27,598 
Paint_____-------.-_- 2. - eee eee 147 ,299 151, 752 WwW WwW 
Paper____._.- 2-22 eee 42,331 45,046 _.--2 22-2 LL LLL _ee 
Roofing. ._._._...---._____------_- eee 59 ,346 71,484 ___----_ __LLLL ee 
Rubber. -___._.-.--- 2 eee 22,108 27,937 WwW WwW 
Textile.._____..--__-_.-_-- eee 8,403 8,384 ____.____ W 
Toilet preparations.______._____._-___________-_____ 25,522 © 26,996 _________ WwW 
Other_.______-_._-- ~~ eee 17 166,288 © 1123,855 279 ,220 275,116 

Total____.-_-.----- eee 722,718 705,419 126,874 118,337 

Ee 

r Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes asphalt filler, composition floor and wall tile, crayons, exports, grease manufacture, insulated wire 

and cable, joint cement, plastics, rice polishing, vault manufacturing, and miscellaneous products and items 
indicated by symbol W. oo 

2 Includes uses indicated by symbol W and asphalt filler, joint cement, plaster products, refractories, and 
related products. 

PRICES | 

Total values for 1967 production and ments not publicly recorded. Talc-group 
sales of. talc, soapstone, and pyrophyllite quotations in 1967 trade journals were 
as reported to the Bureau of Mines are _ essentially the same as those cited in the 
listed in table 1. The per-ton averages 1963 Minerals Yearbook, although early 
derived from these data are indicative of in the year two large eastern producers 
current general price ranges, but in 1967 announced price increases of $2 to $3 
as usual actual sales were arranged at per ton for some of their products. 
prices established in buyer-seller agree- 

FOREIGN TRADE 

In 1967 the United States exported Table 6.—U.S. exports of talc, steatite, 

talc-group minerals to 57 countries, fore- soapstone, and pyrophyllite, crude and 
most of which in terms of quantity were ground 
Canada, 46 percent; Belgium-Luxem- (Thousand short tons and thousand dollars) 
bourg, 18 percent; and Mexico, 10 per-<_ £9———-————____——- 
cent. Canada was first also in total value Year Quantity Value 
with 42 percent, followed by Mexico with 196... sss ssssiwtwt*é«Q’ $3, 486 | 
11 percent and Belgium-Luxembourg with  1966.--------------------- 70 =~ 8,917 

. 1967____-_-__.-._-----_  _- 66 3,450 
slightly less than that figure. 

Italy, as a source of talc imported by its long-held first place in tonnage, 
the United States for consumption, even yielding in that respect to both Canada 
though still in the lead in total value, lost and France.



1108 MINERALS YEARBOOK, 1967 

Table 7.—U.S. imports for consumption of talc, steatite or soapstone, and | 
French chalk, by classes and countries 

. Ground, washed, 
Crude and powdered, or Cut and Total 

. unground pulverized, except sawed unmanufactured . 
. Year : toilet preparations 

oo Short Value Short Value Short Value Short Value! 
tons (thou- tons (thou- tons (thou- tons (thou- - 

sands) sands) sands) sands) 

1965__.._.__---_-------------- 33 $4 20,835 $739 154 $90 21,022 $833 

1966: CN 
Canada_______-..----.---- 254 2 3,038 64 9 5 8,301 71 
France________-_-______---_- 4 (2) 5,046 116 1 (2) 5,051 116 
India_____.___------__----- 28 3 84 3 ee 112 6 
Italy_...__._-___.----- eee eee ee 9,835 451 8 4 9,843 455 

' Japan__.______ le eee eee eee -- ee eee --- = ---- 239 130 239 — 130 
Korea, South.___._-------- 55 3 3,307 46 _.___ ----- 3,362 49 

Total_.___________.----- 341 8 21,310 680 257 139 21,908 827 

1967: EE 
Australia__.__..__--_------- 11 1 10 1 i.e LLLe- 21 2. 
Belgium-Luxembourg_..--_-  ----- ----- 28 6 __-._ Luuee 28 6 
Canada_____.____._-_-__-.. 2,850 29 2,147 — 47 6 1 5,003 TT 
France___.___-.-----------  ------------ 4,985 122 1 (2) 4,986 122 
India__....._._.---------- 20 ee 20 2 
Israel._______.------------  ----- ----- 10 2 .---- ----- 10 2 
Italy__..._.___-.---------- 32 (2) 4,379 281 7 4 4,418 285 
Japan__________----------. 1 (2) .LLuie---) L----- 200 124 201 124 
Korea, South..__...-.-.----  -----  --+-- 670 28 1 (2) 671 28 
Switzerland_..__-_.-._-.----  ----- 0 ----- 0 -------- ) ------ 3 5 3 5 

Total.__.....-.--------- 2,914 32 12,229 487 218 184 15,361 653 

1 Does not include other clay, n.s.p.f.: 1965, $33,764; 1966, $7,131; and 1967, $4,988. | 

2 Less than }%4 unit. . a 

WORLD REVIEW | | 

Australia——An open pit mine in West- a projected talc preparation plant in 

ern Australia supplied talc for domestic . Sotkamo. 

and . foreign markets. In tre © years. ‘ded Mexico.—Sierra Talc de Mexico, S.A., 

us ve P 5 vet li 1s Opera nee as Yenc’ : opened a new plant at Xalastoc to turn 

ea or “h ra 9 0 000 t are f nt art t out a wide range of talc and clay prod- 

F. more a A ‘ i tons tor export '0 ucts, partly for export and partly for use 
uropean an ustralasian consumers. by domestic industries. 

Belgium.—A new § rinding plant in Norway.—In the Norwegian nonmetal- 
Ghent received its initial shipments of lic mineral industry, talc, with an annual 
crude talc from the United States. This production of about 85,000 tons, is ex- 

material, mined In Montana and con- ceeded in commercial importance only 
veyed to the Belgian mill by rail, ocean by graphite. 
steamer, and river barge successively, will . 
be processed to meet the needs of Euro- Pakistan.—Scientists of the Geological 

pean paper and ceramics manufacturers. Survey of Pakistan began an exploration 
to assess the potential industrial signifi- 

Colombia.—Discovery of talc deposits cance of soapstone deposits recently dis- 

of potentially commercial importance was covered in the Kurram Agency. 

reported as one of the results of the first . ; 

part of a recently undertaken geological Rumania.—The Technical ; Direchorate 

reconnaissance of national resources. of the Ministry of Mines estimated that 
the Rumanian talc production in 1970 

Finland.—Lohjan Kalkkitehdas, a ma- would be 140,000 tons or 22 percent 

jor producer of industrial minerals, was greater than in 1965. The intention of 

weighing the export potential before de- expanding surveyed talc reserves more 

ciding for or against the construction of | than fivefold was announced.



TALC, SOAPSTONE, AND PYROPHYLLITE 1109 

Table 8:—World production of talc, soapstone, and pyrophyllite, by countries ! 

(Short tons) . 

Country 1963 1964 1965 1966 1967 Pp 

North America: 
Canada (shipments)-__.____._------ 54,250 58,132 52,837 r 70,144 59 ,389 
Mexico ¢_.________.__------------.- 4,400 4,400 4,400 4,400 NA 
United States_______.__.._--_.---- 804,358 889 ,949 862 ,875 895 ,045 902 ,512 

South America: 
Argentina____.__..--_------------ 30 , 932 t 27,335 r 28,969 29 , 873 NA 
Brazil_._....-_---.---_----------- 38 ,487 53 , 038 ' 63 , 546 e 64,000 NA 
Chile. ____________.____-_---- ee 2,846 3,042 t 4,822 r2,813 NA 
Colombia_.__.____-_-------------- r 717 805 440 1,317 NA 
Paraguay......._----------------- NA 52 154 66 NA 
Peru_.--------------------------- 2,870 ¥ 4,147 4,935 4,227 NA 
Uruguay___.-..----------.------- 1,890 2,341 2,618 2,346 NA 

Europe: 
' Austria__........----------------- 72 ,360 79 225 r 83,668 84,110 87,000 

: Finland. __...-------------------- 7,449 9,062 | 7,716 r5,516 NA 
France__.__.--------------------- 174,298 7 226,414 264,872 r 213,848 215,000 
Germany, West (marketable) - - ____- 26,957 33 ,604 33 , 878 r 36,280 35,300 
Greece_______..---.-------------- 8,025 3,086 3,858 3,858 NA 
Italy_.._.-__--------------------- 153 , 590 147,522 131,256 124,207 134,482 
Norway ___.---------------------- 80 , 537 ¥ 87,536 * 88,185 86 , 366 e 88,000 
Portugal____.___.---.------------ 595 880 183 794 NA 

~ Rumania_________.--..__..---.__-. ¢110,000 e 110,000 126,765 e 127,000 ¢143,000 
Spain_______..-.------__----- ee 30,317 29 ,550 r 31,656 NA NA 
Sweden___...____-----_---------- 20 , 696 18 , 360 r 20,639 e 21,000 e 21,000 
U.S.S.R.e_-_ eee 385 ,000 385 , 000 395,000 395,000 408 , 000 
United Kingdom_________._--__.-- 8,933 11,374 11,174 e 11,000 NA 

Africa: : 
Botswana___-_....--------------- --------  ---------- ‘53 ___-------- 0 --------- 
Rhodesia, Southern_-__-___--_-__.---- 21 15 e 90 NA NA 
South Africa, Republic of.__.-______ 7,566 7,294 10,187 — 9,530 e 11,200 
Swaziland_.___._._......_-------- 3,052 2,199 1,014 480 NA 
United Arab Republic_.______.___-_- ™ 5,280 18 , 542 43 ,682 e 44,000 NA 

Asia: 
China, mainland ¢__________-_____- 165 , 000 165,000 165,000 165 ,000 165,000 
India_.______._--- eee eee 133 , 357 154,203 r 184,998 172 ,284 NA 
JAPAN w= = 2 eee enn nnn 944,551 1,162,646 1,110,908 1,222,435 1,509,663 

orea: 

North ¢______.._------------- 33 ,000 44,000 55,000 55,000 55,000 
South_____.___..--._-_---_--- 10,772 99 ,272 93 ,306 119 ,379 135,443 © 

. Pakistan..._..2.22-2.2-_ 2 Leek 2,061 2,821 3,135 3,618 NA 
Philippines. _~.___.__--...-____---- 105 108 654 702 NA 
Taiwan____________- eee 16 ,300 18,718 16,787 31,694 45,542 

Oceania: Australia.___....------------- 15,616 r18,777 121,710 23,931 NA 

Total 2_._-______________.._.___. "8,411,186 3,878,449 *3,931,570 *'4,031,263 4,015,531 

¢ Estimate. P Preliminary. r Revised. NA Not available. 
1 Compiled mostly from data available May 1968. 
2 Totals are of listed figures only; no undisclosed data included. 

South Africa, Republic of.—Production parable data for subsequent years are not 
of wonderstone (block pyrophyllite) was available. 

6,193 short tons in 1966 and about 4,500 Sweden.—The Swedish Geodetic Sur- 

tons in 1967. Total exports of this mate- vey mentioned the discovery of a large 
rial amounted in 1966 to 6,154 tons, deposit of talcose minerals near the Fin- 
valued at $648,668 nish border and north of the Arctic 

oo Circle. Preliminary exploration showed 
In 1964 the United States received, in that the ore body may contain over 2 

terms of both quantity and value, nearly million cubic meters of commercial quality 
98 percent of the total exports, but com- mineral.
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Table 9.—Austria, France, and Italy: Exports of tale and soapstone by countries 

(Short tons) 
| 

Exporting Countries 

Destination Austria France Italy . 

1966 1967 1966 1967 1966 1967 
eee 

Algeria..__..- eee eee lee. 1,997 1,717 1382 NA 
Austria_____-- 2 eee eee eee 1,185 NA 
Belgium-Luxembourg_.____________._. 6,081 6,034 4,352 3 , 866 644 NA 
Canada___________---- eee eee Lee 1,058 NA 
Cuba_____-.--- eee eee eee 1,528 NA 
Denmark________.____--- 1 2 ee 362 525 226 205 27 NA Finland.__-----2-2-2 222-222 eg "3738278 
France_____.._-..--------------_---. =. 1, 575 2,020 __.----. LLL lee 3,681 4,516 
Germany: 

East_....._....-.---.----------. 5,089 4,804 6 ee West_---- 2922 lll 7) 32745781550 9,932 9,395 7,099 6,633 
Hungary._______-.-----------------. 3,197 2,198 _______. _L_LLlue 680 NA 
Israel_________-2 2 418 323 679 663 208 NA Italy......-_.-------2--------------- 8,904 910,466 = 1,578 2,771 ...--.-. 
Ivory Coast__._--.-.------------ee ee Lee. 5388 326 __.----. LLL ee 
Japan_._____-_-_-- eee eee eee ee 710 NA 
Mexico___.____----_-_-----------e eee eee Lee eet 905 1,764 
Morocco_____..-___-----------------  -2eeee ------- «1,299 634 66 NA | Netherlands____.___.____..___-_--__. 8.450 3,878 1,519 1,177 r 460 NA > 
Poland_.._____-..-.- 2-2 ee 967 1,195 ‘808 606 ___-__.__ ____---- 
Portugal____________-_______L Le 7 26 r 569 777 274 NA 
Rumania_____.-_-.-----__--.--- _ 44 Wd eee ele eee eee 
Spain_____--__-_- ee 27 58 596 743 r 300 NA 
Sweden______._--_ 22 57 392 845 860 82 NA 
Switzerland_..________________ 4,205 4,586 6,461 5,917 ™1,458 NA 
Tunisia_-_____ 2-2. 360 465 _.-_--__ ----..-- 
United Kingdom________.____________ 184 295 9,535 11,025 7,585 6,685 
United States____________-__-_-ee eee LLL. 5,028 4,933 +*10,059 4,458 
Venezuela________----- eee ee eee eee 1,366 NA 
Yugoslavia___________2._ 2 ee 11 154) _--__- Lee 158 NA 
Other countries_____________________. 68 55 r1,929 3,236 13,744 11,618 

Total______.. 22-222 ee. «©6666, 753 68 , 065 48 ,624 49,594 * 438,409 35,674 
meee 

r Revised. NA Not available. 

TECHNOLOGY 

Talc and pyrophyllite were found to ficial diamond.? A preparation of talc, 
be especially amenable to processing in chalk, and barite was recommended 
an attrition microgrinding apparatus de- for removing patches of floating oil from 
veloped by Bureau of Mines engineers and water surfaces, as in harbors. The mix- 
described in Bureau publications. At the ture preferentially absorbs the oil and 
Calgary meeting of the Canadian Insti- causes it to sink.4 
tute of Mining and Metallurgy, it was Talc with ball clay and talcose rock 
announced that an equipment manufactur- _—_—with ball clay plus wollastonite are two 
ing firm has devised a high-intensity wet of the premix ceramic tile bodies most 
magnetic separation process for the elim- frequently furnished to tile manufacturers 
ination of impurities in talc. It has so by a supplier of clays and other ceramic 
improved the quality of the talc produced raw materials. This new service involves 
by an associate company that it commands the grinding, weighing, and blending of 
a fourfold higher price. ee 

Compression tests with different pres- 2Graf, R. B., and C. 0. Halse. Effect of 
. att Temperature on the echanica roperties 

sure-transm itting agents — showed that of Solid Pressure-Transmitting Media. J. 
pyrophyllite performs better than talc in Appl. Phys., v. 35, No. 12, 1964, PP. 3466- 

: * : 3468, and v. 36, o. 5, » pp. — . high-temperature applications and sup- Abs. in J. Am. Ceram Soc. v. 49, No. 6, 

porting studies pointed out reasons for June 1966, p. 167. l3E twa ( 
: tee 2 : : Giardini, A. A., an . . Tydings (as- this superiority. In a different but allied signed to U.S. Secretary cf the Acmm) Syn. 

application, powdered pyrophyllite was thesis of Diamond. U.S. Pat. 3,325, 254, June 
: ; 1 13, 1967. 

specified as an ingredient of a charge 4 Anderson, H. C. British Pat. 1,023,252, 
mixture used for the production of arti- Mar. 23, 1966.
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ingredients according to customer speci- from a mine in Montana was found to 
fications.® meet the requirements for human internal 

The specific characteristics of articles toleration and was selected to serve as the 
fabricated from steatite talc for electronic carrier for a newly developed oral drug 
uses as compared with those with different that may someday release diabetes suf- 
ceramic derivations were tabulated and ferers from the recurring discomforts of 
briefly discussed as criteria for deciding syringe-administered insulin. 
upon optimum materials for individual 
applications. A description was published 5 Burkley, Richard L. Preblended Tile 
of the equipment and technology in- Bodies. Ceram. Age., v. 82, No. 11, Nowember 

volved ; in a highly automated operation 6 Schmidhammer, G. I. Basic Properties In- 
maintaining close size and composition fluence mation 3 0 Noe de Apel ben 
tolerances in the mass production of 444-116. 
steatite ceramic electrical components.’ 7 Allen, Alfred C. Centralab Invests in 

An exceptionally pure grade of talc a “Nes. yee) eae rt elo ind... 

Mf
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Thort ‘horium 

| _ By Charles T. Baroch ' - 

Domestic thorium continued to be pro- from licensing requirements the possession 
duced wholly as a byproduct of the proc- and use of finished aircraft parts contain- 
essing of rare-earth elements from mona-_ ing nickel-thoria alloy and provided a 
zite. Monazite production in Georgia and general export license in such parts to 
Florida increased 50 percent over that of countries other than Soviet bloc designa- 
1966. Imports of monazite were 14 percent tions and Southern Rhodesia.? 
less than in 1966. The use of thorium, for The Government stockpile objective of 
both industrial and nuclear purposes, re- 500,000 pounds of equivalent ThOz was 
mained fairly steady, but thorium supply covered some seven times over by nearly 8 
was still in excess of demand. million pounds of thorium nitrate held in 

" the supplemental stockpile, which con- 
Legislation and Government Programs.— tained over 3.6 million pounds of ThOsz. 

An amendment to the Atomic Energy The surplus has been authorized for dis- 
Commission (AEC) regulations, Part 40, posal by Congress, but no plans were 
Licensing of Source Material, exempted announced in 1967. 

, DOMESTIC PRODUCTION 

Mine Production.—Domestic monazite & Co. were the only firms to report the 
production in 1967 increased about 50 per- _ reduction of monazite concentrates in 1967, 
cent over that of 1966 which, in turn, was and they supplied both crude and refined 
about three times that of 1965. Most came products to other processors. Thorium 
from operations of Humphreys Mining Co. hardener, a master alloy of magnesium 
on property of E. I. du Pont de Nemours with about 40 percent thorium, was im- 
& Co., Inc.,-at Folkston, Ga., and from the ported from England through Magnesium 
Skinner mine of National Lead Co., Jack- Elektron, Inc., New York. 
sonville, Fla. The monazite was a lesser 
coproduct, tonnagewise, of titanium and Table 1.—Principal processors of thorium 
zirconium heavy minerals. A small quan- §£———H—————"____ es 
tity of monazite was. recovered as a by- | Company _ Plant location 
product of the Climax Molybdenum Co, § ————__ 
operation at Climax, Colo. No thorium American Potash & Chemical ; 

production was reported from Idaho or  qye Babcosk & Wilcox Go... Tynchbug van 
Montana. The Union Pacific Railroad Co. The Dow Chemical Co______ Midland, Mich. 
continued to investigate deposits of thorite Gult General atomic, Tne... Chatter ees ean. 
on claims owned by Sawyer Petroleum Co. Kerr-McGee Corp. ____._... Oklahoma City, Okla. 
in the Lemhi Pass district of Beaverhead Metal Hydrides, Inc. - - TTtTt Aiken a 
County, Mont.’ The thorite deposits in the Nuclear Fuel Services, Inc__. Erwin, Tenn. 
Montana portion of the district were de- Acne Conperials & Equip- Apollo, Pa. 
scribed in a report issued by the Montana __ United Nuclear Corp____.--- Hematite, Mo. 
Bureau of Mines and Geology, Butte,§§£ —————————_______ 
Mont. Quartz veins are said to contain 1 Commodity specialist, Division of Mineral 
significant quantities of thorium, rare- Studies. — _ . . 

: 4 2 Atomic Energy Commission. Licensing of 
earth elements, and yttrium. Source Material. 32 F.R. 15872, Nov. 18, 1967. 

3 Marsh, James A. Union Pacific’s Raw Ma- 
Refinery Production.—Thorium was re- terial Program. Min. Congress J., v. 53, No. 6, 

: June 1967, pp. 20-24. covered as a byproduct of monazite proc- 4Geach, Robert D. Thorium Deposits of the 
essed for its rare-earth elements. American Lemhi Pass District, Beaverhead County, Mont. 
Potash & Chemical Corp. and W. R. Grace Pan win Noventbes 1966. ‘22 ne Geol, Special 

11138
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| CONSUMPTION AND USES 

Nonenergy Uses.—In 1967 apparent strength properties to magnesium at ele- 

consumption of thorium in nonenergy uses vated temperatures. Electronic uses con- 

continued the slightly rising trend which sumed only small quantities of thorium as 

started with 1966 and aggregated about 120 ‘thorium oxide, but such uses are of g eat 

tons of equivalent ThOz. Processors’ stocks. importance. From 0.8 to 1.2 percent ThOz 

however, continued to increase, according compounded with tungsten makes 1|..mp 

to reports received by the Bureau of Mines. filaments more ductile and lone Ixs‘'ng. 

Demand for thorium as thorium nitrate, Thoriated tungsten filaments al‘o have 

in its principal use, the manufacture of superior thermionic emission, a desirable 

Welsbach-type incandescent mantles for property in electronic and X-ray tubes. 

outdoor gas lights, continued to increase. Thoria was also used in ref actories and as 
Magnesium containing about 3 percent a catalyst in the. petroleum and chem‘cal 

thorium was produced and fabricated by industries; however, the latter is not a dis- 

the following: - | sipative use and once a plant is stocked 

| | with thoria little replacement is necessary. 

“American Light The use of thoria-dispersed nickel (TD 

} S . es Nickel), cobalt, and chromium. alloys re- 
Alloys, Inc .... Little Falls, N-J. mained largely experimental | 

~ Bendix Foundries . Teterboro, N.J. gery &*P 
Brooks and | Energy Uses.—Thorium demand for 

Perkins, Inc ... Detroit, Mich. ~ nuclear-energy uses was very small and was 
Controlled Cast- . supplied from a stockpile accumulated by 

ings Corp ..... Plainview, N.Y. | AEC mostly prior to 1962. The five types 
The Dow of nuclear reactors adaptable to the tho- 

__ Chemical Co .. Madison, Ill. ~ yium fuel cycle are discussed under Tech- 
Hills-McCanna ; nology. The high-temperature gas-cooled 

Co . veces tees Carpentersville, Ill. yeactor (HTGR) and the _light-water 

~R.C. Hitchcock oo breeder reactor (LWBR) are farthest 
__-and Sons, Inc .. Minneapolis, Minn. — along in development and both have a po- 
Howard Foundry ; tential for higher conversion ratios and 

Co ...........Chicago, Ill. thermal efficiencies than the present light- 
The Wellman water uranium-fueled reactors that are 

Bronze & being built and planned. The complete 
_ Aluminum Co . Bay City, Mich. development of thorium breeder reactors 

is expected to require another 20 years, 
Small quantities of thorium were used although an unexpected development 

in structural alloys for aerospace and mili- could change this. Thorium requirements 
tary projects, which were of sufficient im- for nuclear purposes over the next 15 years 
portance to assure that thorium remains will probably total no more than a few 
on the list of strategic and critical mater- hundred tons and will at no time reach 
ials. From 1.8 to 3.25 percent thorium con- 100 tons per year, according to an estimate 
tributes higher creep resistance and madebyAEC. © 

_ PRICES 

Monazite prices quoted periodically in for use in television tubes. 
Metals Week remained unchanged from Thorium metal, pellets and powder, 
1966 at 8 cents per pound for sands con- remained steady at $15 per pound, thorium 
taining 55 percent rare-earth oxides nitrate was quoted at $3.50 per pound, and 
(REO) and up to 12 cents for 66 percent thorium oxide ranged from $6.00 to $12.30 
REO. The declared value of imports per pound, depending on quality. Mag- 
averaged $129.11 per short ton in 1967 nesium-thorium hardener containing about 
against $113.55 in 1966 and $93.11 in 40 percent thorium closed the year at 
1965. The rising trend was probably caused $11.50 to $12.00 per pound for the con- 
by increased demand for certain rare-earth tained thorium plus the value of the mag- 
elements, such as europium and yttrium nesium (35.25 cents per pound). Thus 40
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percent thorium hardener cost about $4.82 ranged from $9.18 to $10 per pound of 
per pound. The price of hardener showed contained thorium. 
a rising trend as the’ 1966 quotations | | 

FOREIGN TRADE | 

No exports of thorium ores and concen- Only 50 pounds of metal valued at $786 

trates were reported in 1967 and 1966 ex- was imported in 1967, compared with 75 

ports contained only 54 pounds of thorium pounds valued at $1,000 in 1966. Other 
valued at $2,750, most of which went to imports included 1,381 pounds of thorium 
Ital 7 oxide from France valued at $6,833 

¥ - | | and 131 pounds of other thorium com- 
Monazite was the only ore of thorium pounds from West Germany valued at 

imported in 1967. | | $14,410. | : 

Table 2.—U.S. imports for consumption of monazite by country 

| | | (Short tons and thousand dollars) _ oe | . 

| 1968 1964 1965 1966 1967 

Australia. ....-------- eee eee ee eee ee eee 1,450 1,278 1,542 1,540 
Brazil___..........._-..----2- 2-2-2 eee eeeeeeeee eee eee eee 640 
Ceylon__._ 0 eee ee ee eee eee eee eee 3385 i141 a _u--- 
Germany, West._.....-..---------------------- eee ee ree ~---- ----- ----- 24 
Indonesia._.__._....--..---.---------------- eee ee a Leeee wnee- 72 
Korea, South____-...----_-------- eee eee eee eee eee ee 22. Lee 49 
Malaysia_.....-.-----...------.--------------------- 855 320 447 185 273 
Nigeria___._._..---_--_.-----.----- eee eee | eee a 76 -anee 133 
South Africa, Republic of._......-..-..-..-.--.------. 4,791 aenee -----.. 115 ----- 
Unidentified country._........_..-------------------- 788 wane eee ----- ----- 

Total: Quantity_....-......---.---------.----- 6,484 2,105 2,028 2,442 - 2,091 
Value__....---------------------------- 2 B71 $186 $189 $277 $270 

ThO: content ¢___.----------------------+------------ 385 - '130 120 145 125 

e Estimate. | | : 

| —— WORLD REVIEW | 

World production of monazite is de- centrates were recovered from waste leach 
tailed in the “Rare-Earth Minerals and solutions from its Nordic mill at Elliot 
Metals” chapter in this volume. Lake, Ontario. Essentially all thorium con- 

Brazil.—Comissio Nacional de Energia “© ntrate p roduction was ship ped to Tho- 
Nuclear (CNEN) continued to operate its bain Me in the United nine om i “The. 
two beach-sand processing plants at Barra ining and processing. Doth A/A an 10- 
de Itabapoana and Cumuruxatiba. All "UM L td. are | subsidiaries of the large jn- 
nuclear materials are under strict control femnation® im, L whe Me Tinto-Zine 
of CNEN and none can be exported. The fein d h oF “oncon. f odin . . 
law regarding export was eased somewhat claimed to de a aa or pro hoi a 
in 1967 by exempting miners from return- han dene & 4 ce ° doo estum-t “lacer 
ing equivalent quantities of nuclear mater- f thie a te ri was a Cominant producer 
ial contained as minor associated minerals on Mas master alloy: 
. es if j : . 

in res if us separation was not echnical’ Malagany Republe—The French Atom 
. ic Energy Commission has mined mona- 

Canada.—Rio Tinto Nuclear Products ite and uranothorianite from Madagascar 
Ltd. (RTNP), (formerly Rio Tinto Dow deposits for many years through its own 
Ltd.) became a wholly owned subsidiary operations and that of affiliated and co- 
of Rio Algom Mines Ltd. (RA) in 1966 operative companies. Monazite mining 
and was the sole producer of thorium in’ became uneconomic in 1966, largely be- 
Canada in 1967. Thorium and yttrium con- cause of increasing Australian production
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and none was mined in 1967. Uranothor- ported by the Spanish privately owned 
ianite mining was continued, but the de- mining company, Cia. Minera S.A. The | 

| posits were being depleted rapidly. thorium is mixed with uranium, and the 
Spain.—A thorium discovery of major discovery may be the largest thorium de- 

proportions in Cordoba Province was re- posit in Europe. 

re TECHNOLOGY | : 

The geologic and geographic distribu-  ten-salt converter reactor experiment 

tion of monazite in Africa, Asia (except (MSRE), a prototype of which is in opera- 
U.S.S.R.), Australia, Antarctica, North tion at Oak Ridge; (3) the seed blanket or 
America, and South America was reviewed. __I'sht-water breeder reactor (LWBR), built 

On the basis of 731 analyses, monazite con- by AEC’s Bettis Atomic Power Laboratory 
tains from 0 to 31.50 percent ThOz and at Shippingport, Pa.; (4) the spectral shift 
averages 6 percent. The report presents control reactor (SSCR) designed by The | 

chemical analyses, resource data, and pro- Babcock & Wilcox Co.; and (5) the heavy- _ 
duction figures, where available and dis- water reactor (HWR) based on Du Pont’s 
cusses how the thorium. content of the design. The HTGR is the farthest ad- 
monazite varies according to geologic vanced and is represented by a prototype 
origin. For each of the areas discussed, the at Peach Bottom, Pa. This 40-megawatt 
date of the local discovery of monazite is plant started producing power in January . 
given and all reports between the discovery 1967. For the first time, a nuclear reactor 
date and 1958 (in some cases 1963) are produced steam at temperature and _pres- 
cited and abstracted.® A widely used glos- sure levels comparable to a modern coal- 
sary, which is part of a continuing survey fired system. The reactor achieved a steam 
of data on uranium and thorium minerals, temperature of 1,000° F and a steam pres- 
was updated and republished. This survey sure of 1,450 pounds per square inch. This : 
consists of collecting authoritative chem- is nearly double the temperatures and 
ical, optical, and X-ray diffraction data pressures at which present commercial 
from the literature and adding further reactors operate and enables the reactor 
laboratory research where necessary.® to use the most advanced and economical 

Thorium has great potential as a source turbine generators.*® a 

of nuclear fuel, because it is a fertile The Peach Bottom plant operated well 
element - transmutable into  fissionable throughout the year and attained a test 
uranium-233 when exposed to irradiation objective of 1,000 operating hours at full 

- by neutrons in a reactor. It is possible to power. Operational experience from this 
design a reactor which can produce energy reactor will provide design data for the 
and simultaneously change fertile material 330-megawatt Fort St. Vrain nuclear gen- 
into fissionable fuel. Such reactors are erating station planned at Platteville, 

known as breeder reactors when they pro- Colo., by Public Service Company of Col- 
duce more new fissionable fuel than they orado for operation in 1972. Public Service 
consume. Some breeder and converter Company of Colorado is one of 53 utilities 

reactors using thorium are technically comprising High Temperature Reactor 
feasible, but much development work must Development Associates, Inc., which has 
be accomplished before they can be com- Participated in the Peach Bottom project. 
petitive with present uranium reactors. The Peach Bottom fuel core contained 
The most promising designs are being 4,400 pounds of thorium and 380 pounds 

developed by both AEC and by private — | 

industry groups.” Pree Oe ae 
headuesten Heese onal suaporatory, wae rrondel Judith W., Michael Fleischer, and 

Of ? er - Jones. Glossary of Uranium- and 
analyzed five thorium-cycle converter re- tao. 98h ath ed. oe Geol. Survey Bu.l. 

actor systems that have been proposed: (1) 7 Atomic Energy Commission. Annual Report 

The high-temperature gas-cooled reactor £0, Sour Ch 95 ‘Reactor Developiment and ‘Tech- 
(HTGR) as conceived by Gulf General nology, pp. 71-110. 
Atomic, Inc. (formerly General Atomic D1- 8 Chemical & Engineering News. Atomic Pow- 

. . er’s Future May Hinge on Breeders. V. 45, No. 
vision of General Dynamics) ; (2) the mol- 94, June 5, 1967, pp. 54-57.
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of enriched uranium. The Fort St. Vrain is thoria, which forms an alloy superior to 
reactor will likely require about 33,000 most superalloys and which is competitive 
pounds of thorium and 1,650 pounds of with molybdeneum-base alloys up to 2,500° 
enriched uranium. Success of this type of F. Because of their greater stability at 
reactor could lead to a large demand for elevated temperature, the thoria alloys are 
thorium.® favorable for applications requiring ex- 

Research on further development of the tended periods of loading. Comparisons of 
use of thoria in various alloys continued strength and tensile properties for TD 
vigorously, most of it under the sponsor- Nickel are so good that other thoria 
ship of the Department of Defense. dispersion-strengthened alloys are being 
Sherritt Gordon Mines Ltd., which pro- developed using matrices of iron, cobalt, 
duces a thoria-strengthened alloy under zinc, lead, titanium, zirconium, steel, and 

the trade name DS Nickel, sought to in- _ others.’® 
crease the strength of this material, while 
E. I. du Pont de Nemours & Co., Inc., was 9 —————______ 

developing a manufacturing process for 9 Habush, A. L., and A. M. Harris. 330-Mw/(e) 
tubing and bar from their alloy, TD Fort Saint Vrain High-Temperature Gas-Cooled 
Nickel d also developij 7), Reactor. Gulf General Atomic, Inc., San Diego, 

1cke!l, and were also developing protective = Calif., GA-8002, June 9, 1967, 18 pp. 
coatings for it. Although several dispersoids 10 Welf, S. M. Properties and Applications of 
h b dj ‘ckel. th fect; D.ispersion-Strengthened Metals. J. Metals, v. 19, 
ave been used 1n nickel, the most efiective No. S, June 1967, pp. 22-28.
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By John G. Parker’ : 

U.S. consumption of primary and sec- act as a steadying influence by maintain- 
ondary tin was 6 percent lower than in ing surplus stock sale prices virtually the 
1966. same throughout the year. Meanwhile the 

Increased output in Bolivia, Indonesia, International Tin Council (ITC) acquired 
and Malaysia, the largest producer, re- tin for the buffer stock in an attempt to 
duced the world deficit between produc- halt the price drop. The buffer stock at 

| tion and consumption to the lowest level yearend was the highest since March 31, 
since the mid-1950’s. Exploration for tin 1961. Four meetings of the ITC, three in 
continued in Australia, Indonesia, and the London and one in Tokyo, were held 
United Kingdom. during the year; the third London meet- 

Tin prices declined ccnsiderably to ing established a new provisional price 
their lowest point since 1963. General range owing to devaluation of the pound 
Services Administration (GSA) tried to _ sterling. 

Table 1.—Salient tin statistics 

| | (Long tons) 

1963 1964 1965 1966 1967 

United States: | 
Production: 

Mine____-..___--- 2 ee WwW 65 47 97 WwW 
Smelter__..-.-...2-.----------__- WwW WwW 3,098 3 , 825 3,048 
Secondary__.__....-_._.__........ 22,382 23,508 25,076 25,349 22,667 

Exports (exports and reexports).________ 1,625 4,041 2,829 2,847 2,479 
Imports for consumption: 

Metal___....-.--2 2-2 ee ee ---- = 48, 288 32 ,132 40,816 41,699 50,223 
Ore (tin content)_________._______- 1,650 5,190 4,326 4,372 3,255 

Consumption: 
Primary..........---..-------.--. 55,209 58 , 586 58,550 60 ,209 57,856 
Secondary_.___.___-______-____.... 238,094 24,304 25,461 25,277 22, 730 

Price: Straits tin, in New York, average 
cents per pound... 116.64 157.72 178.17 164.02 153.405 

World: 
Production: . 

Mine... .___...2 2-2-2 eee. 191,051 193 , 729 201,413 208 , 577 211,664 
Smelter__....-.-----...---------- 193,202 191 ,479 197 , 766 202 ,537 221,612 

W Withheld to avoid disclosing individual company confidential data. 

Legislation and Government Programs.— tons, of which over 81,000 tons went to 
GSA continued disposing of excess pig tin. commercial users and the rest to the 
.from the national stockpile. In 1966 the Agency for International Development 
objectives of the stockpile program had (AID) programs and governmental agen- 
been changed to 200,000 long tons in the’ cies. At the end of 1967 an excess of 
national stockpile and 26,200 long tons in 60,636 long tons of tin was left for dis- 
the nuclear stockpile. Tin disposals in posal by GSA. 
1967 by GSA of all grades of tin totaled At the end of June 1967, after consulta- 
6,140 long tons. Since the present program tions with ITC and various governmental 
was authorized in June 1962, disposals of “1 Commodity ‘alist, Divisi t Mineral 
all grades of tin have totaled 87,378 long studies, OP ere 
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agencies, GSA announced that disposals of Cuba, North Korea, North Viet-Nam, the 
tin would be continued until further Pacific region of the U.S.S.R., and South- 
notice under the terms and conditions set ern Rhodesia. Exports of detinned tin- 
forth in the solicitation of offers, DMS- plate and terneplate scrap and detinned 
MET-92 (Revised), dated July 28, 1966. cans required licensing, but exports of 
The Department of State, on October 28, _terneplate and tinplate scrap and old tin 
1966, had announced that the United cans were exempt from licensing. 
States would, in principle, moderate its tin The Office. of Foreign Assets Control, 
sales program if it should be inconsistent Treasury Department, administered regula- 
with the contingent operations authorized tions prohibiting the unlicensed importa- 
under the International Tin Agreement tion from any country of tin of Communist 
(ITA). - Be : Chinese, North Korean, North Viet- 
During 1967, under the Export Control Namese, or Cuban origin. In addition, to 

Act of 1949, a general license was required prevent the importation of Chinese ‘tin 
to ship tin and manufactured items such misdescribed as to origin, unlicensed im- 
as tinplate to any destination in the free portation was prohibited’ if: the tin had 
world, except for Canada. An individual been located in or transported from or 
export license was needed to ship to'em- through Hong. Kong, Macao, ‘Eastern 
bargoed areas such as mainland China, Europe,orthe U.S.S.R. 9 = 

: | DOMESTIC PRODUCTION. | ke 

MINE PRODUCTION - - SECONDARY TIN 

Mine production of tin in the United Much secondary tin is recovered in the 
States continued to be an insignificant mar- form of chemicals and tin alloys, bronze, 
ket factor. Small quantities of tin concen- white metals, solder, and in other mate- 
trate were produced in Alaska and Califor- rials, rather than as tin metal. 
nia and in Colorado as a byproduct of Few countries other than the United 
molybdenum mining. States keep secondary tin statistics, and no 

| others have gathered data over a period of 
SMELTER PRODUCTION _ -years. | — . 

| The quantity of tin smelted in the | Secondary tin in 1967 was recovered 

United States at the Texas City smelter, from copper-base scrap at secondary smelt- 
which Teledyne, Inc., acquired by absorb- ers, brass mills, foundries, and some other 
ing Wah Chang Corp. in June, decreased 1 ; df lead-b d tin-b 

to 3,048 long tons in 1967. This was 80 Pts; and trom lead-base and tin-base 
percent of that smelted in 1966 and about ‘CTP at smelters, refi ETS; and a few THs- 
5 percent of the U.S. requirements for pri- cellaneous sources. Tinplate scrap is an 

mary tin in 1967. Practically all of the important source of secondary tin and is 
domestically smelted tin concentrates came treated at detinning plants by special 
from Bolivia. processes. 

Table 2.—Secondary tin recovered from scrap processed at detinning 
plants in the United States ee | | 

eee 

1966 1967 

Tinplate scrap treated }________-______..._.___._....._______long tons__ 783 , 433 773,605 

Tin recovered in the form of— a | | 
Metal_._.---_ 2 eee dol. 2,614 ' 2,667 | 
Compounds (tin content)..____._...___.-_-___-___._.__________do__.. 680 ' 486 

Total ?__. 2 eee dol: 3,294 ~ . 3,153 ~ 
Weight of tin compounds produced____________. .._..___.___..._._do.__. 1,288 940 
Average quantity of tin recovered per long ton of tinplate scrap used_pounds_ 9.42 9.13 
Average delivered cost of tinplate scrap__..._._.._._._._.._--per long ton__ $28.75 $24.18 en 

1 Tinpiate clippings and old tin-coated containers have been combined to avoid disclosing individual com- 
pany confidential data. 

* Recovery from tinplate scrap treated only. In addition, detinners recovered 293 long tons (469 tons in 1966) 
of tin as metal and in compounds from tin-base scrap and residues in 1967.
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co | Table 3.—Tin recovered from scrap a, 
processed in the United States, by 

| form of recovery 

, | (Long tons) 

. | | Form of recovery 1966 1967 

| Tin metal: 
At detinning plants_____. 2,939 2,939 
At other plants_____.___- 299 237 

| ) Total..........------- 3,238 3,176 

| Bronze and brass: i 
: From copper-base scrap_. 11,836 10,952 - 

From lead- and tin-base . 
. secrap._.__..-.-.__-- 461 316 . — 

| - | Total._...------.---. 12,297 11,268 a 

| Solder_._....2.------------- 5, 777s«4, TT 
Type metal. _______-2 Le 1,714 1,604 : 

: Babbitt__.__-____-_--22 1-22 Le 1,121 912 
Antimonial lead____._______- 318 386 
Chemical compounds__-__-__._- 826 506 

_ Miscellaneous }_---__---~-.-- 58 40 

7 : Total... 222. ee 9,814 8,223 oe 

| Grand total......_.... 25,349 22,667 | 
Value (thousands). $93,134 $77, 893 

| 1 Includes foil, cable lead, and terne metal. . 

| | CONSUMPTION a 

Domestic consumption in 1967 was 80,- Table 4.—Shipments of metal cans 
_ 646 long tons of primary and secondary (Thousand base boxes) __ 

tin, a drop of nearly 6 percent from 1966..._§Q —————-—_ 
Most of the decrease was in secondary tin, Product =» 1966 ~—:1967 Caenee 
which totaled 22,790 tons in 1967 com- | : 
pared with 25,277 tons in 1966. Over half poo sss 25,965 27,5387 +6.1 

of this decrease was in solder, and an- Vegetables and vege- 
1 d : bi d table juices..___.. 20,164 21,972 +9.0 

other arge perease was in ronze an Fruit and fruit juices. 15,923 14,301 — 10.2 
brass, large ecause of company closures oft drinks...-.....-. 11,25 14,5 +29. due to . y k Th ye Pet foods........... 5.479 8,796 +5.8 
tue to the copper strike. ihe consump- — Coffee.._---__--_..- 4,290» 4,168 = — 3.0 

tion of primary tin in tinplate, the princi- Meat and poultry... 3,803 = 3,801. ____-- 
. Evaporated and con- pal use, rose over 3 percent. Of total tin densed milk....... 3,789 3,336 —12.0 

consumption, about 37 percent was in Fishandseafood_.... 3,030 2,921 —3.6 
. : Lard and shortening - 1,842 1,984 +7.7 
tinplate, 25 percent in solder, and 20 per- —4'}j other foods...... 15,272 .14.810 —3.0 

cent in bronze and brass. Shipments of Total q40,810 415.201. 44.0. 

steel cans rose from 123.5 to 126.2 mil- | POtal.---.-.-- , oe 
lion base boxes in 1967; most of the Revised 
steel cans had a coating of tin. Source: U.S. Department of Commerce.
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Table 5.—Stocks, receipts and consumption of new and old scrap and tin recovered in 
the United States in 1967 

(Long tons). 

Gross weight of scrap 

Type of scrap and Stocks Receipts Consumption Stocks Tin recovered 
class of consumer Jan. 1 ———_———_———— Dec. 31———-———--—_ —— 

. New Old Total New Old Total 

Copper-base scrap: . 
Secondary smelters: 

Auto radiators (un- 
sweated)__._..... 3,061 48,280 ___._ 48,412 48,412 2,879 ___. 2,082 2,082 

Brass, composition 
or red.._.____----- 3,932 78,410 16,016 61,547 77,563 4,779 605 2,289 2,894 

Brass, low (silicon 
bronze)_________- 247 3,943 2,880 832 3,712 478 __.. 4 4 

Brass, yellow__._-... 6,665 57,579 8,068 49,724 57,792 6.452 29 469 498 
Bronze____._._.__.___ 2,012 30,862 5,157 24,679 29,846 3,038 404 1,966 2,870 
Low-grade scrap and 

residues___..___.___ 5,570 48,799 35,369 7,917 43,286 6,083 18 ___. 18 
Nickel silver______ _- 797 4,979 549 4,364 4,913 863 4 30 34 
Railroad-ear boxes___ 142 822 _____. 7178 778 186 __.. 38 38 

Total__._..._.._. 22,426 268,624 68,039 198,253 266,292 24,758 1,060 6,878 7,938 

Brass mills: ! 
Brass, low (silicon 

bronze)_._...._... 2,666 28,114 28,114 ___.._ 28,114 5,239 1 __Le 1 
Brass, yellow____._. '16,877 191,714 191,714 _____ 191,714 24,119 194. __. 194 
Bronze______._.___- 706 3,457 3,457 _____ 3,457 929 168 Ls. 168 
Mixed alloy scrap___ 10,504 5,777 5,777 ____- 5,777 6,321 52. 52 
Nickel silver_.___.__.. 6,706 19,959 19,959 ____. 19,959 8,498 ___. a ae 

Total___..__.__._. '37,459 249,021 249,021 _____ 249,021 45,106 415 __... 415 

Foundries and other 
plants: 2 

Auto radiators (un- 
sweated)_.._..... 2,360 6,288 __.... 17,295 7,295 1,353 _____ 328 328 

Brass, composition or 
red___._________- 704. 4,270 1,024 3,379 4,403 571 49 160 209 

Brass, low (silicon . 
bronze)___-_.___- 113 724 155 571 726 Wl _._ee 1 1 

Brass, yellow_______ 1,127 5,143 2,399 2,982 5,381 889 2 27 29 
Bronze______._____- | 384 1,893 877 958 1,835 442 80 76 156 
Low-grade scrap and 

residues__...._._.. 3,343 7,829 3,462 5,222 8,684 2,488 __... ____.  LLLLe 
Nickel silver. ______- 4 119 ______ 119 119 ee 
Railroad-car boxes__- 943 28,015 ___-__ 22,821 22,321 1,637 __.__ 1,060 1,060 

Total_____....--. 8,978 49,281 7,917 42,847 50,764 7,495 131 1,652 1,783 

Total tin from 
copper-base 
scrap. _--_-_-- LLL ee eee - peewee peewee eee) ee) =, 606) =—8, 580 10,186 

Lead-base scrap: 
Smelters, refiners, and 

others: 
Babbitt_.__________- 311 11,691 ___... 11,680 11,630 372 ____- 565 565 

. Battery lead plates__ 24,641 406,093 ____.. 405,086 405,036 25,698 _____ 425 425 
Drosses and residues. 15,1383 92,988 90,296 ___... 90,296 17,775 1,884 ..__. 1,884 
Solder and tinny 

lead_.__-_-_______- 278 11,402 __.... 11,480 11,4380 250 _.... 1,975 1,975 
Type metals-.___.__.__ 2,546 31,829 __.__. 31,159 31,159 3,216 __.__ 1,480 1,480 

Total_.___.....--. 42,909 553,953 90,296 459,255 549,551 47,311 1,884 4,445 6,329 

Tin-base scrap: 
Smelters, refiners, and 

others: 
Babbitt___..______- 31 333 _____- 333 333 31 16 279 295 
Block-tin pipe______- 9 191 ______ 196 196 4 _.. . 193 193 
Drosses and residues- 746 4,179 4,060 —_____- 4,060 865 2,255 _.-. 2,255 
Pewter___._____.__- 4 12 _____e 15 15 1 LL... 13 13 

Total... 2 ___- 790 4,715 4,060 544 4,604 901 2,271 485 2,756 
Tinplate scrap: Detinning 

plants_.-.____...---__-....  _-----. __.__. 778,605 ______ 778,605 _____ 3,446 ___._. 3,446 

Grand total_.--._____.  -______ ____. Soe ee eee tee ee tee. «69, 207 13, 460 22,667 

r Revised. 
1 Lines in brass mills and total sections do not balance as stocks include home scrap—purchased scrap as- 

sumed to equal receipts. 
2 Omits ‘‘machine shop scrap.”
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. Table 6.—Consumption of primary and secondary tin in the United States 

‘(Long tons) 

oe 1963 1964 1965 1966 1967 
ee 

Stocks Jan. 1}. ----. ©=©30,876 29,548 32,591 37,277 32,718 

Net receipts during year: - —_ : 
Primary ___.---..------------------------------- 54,411 62,939 64,302 56,869 56,315 

' Seeondary_____--_-_-_-- ee 2,290 2,524 2,530 2,713 2, 884 
Serap._.-_-..---------------------------------- 22,041 22,985 24,676 ' 23,654 21,492 

Total_._--.-.-_----.--------------------.-.-. 78,742 88,448 91,508 *83,23€ 80,691 

Available_..___.-----_-..../-.-....-.-----.--------. 109,618 117,996 124,099 * 120,518 113,409 
Stocks Dee. 31)_.. 2 eee 29,548 32,591 37,277 * 32, 718 30, 078 

Total processed during year___.._.._.....---.---- 80,070 85,405 86,822 87,795 83,331 
Intercompany transactions in serap._________.___.___... 1, 767 2,515 2,811 2,309 2,685 
Tin consumed in manufactured produects_....__.__.._...- 78,303 82 ,890 84,011 85,486 80,646 

Primary........----.--------..---------.---...-- 55,209 58,586 58,550 60,269 57, 856 . 
Secondary_...-..------------2..---------------- 28,094 24,304 25,461 25,277 22,799 | 

SS | 
T Revised. . | 
1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1963, 115 tons; 1964, 175 | 

tons; 1965, 220 tons; 1966, 135 tons; 1967, 90 tons, and 1968, 20 tons, | 

| 
| 

-... Tabe 7.—Tin content of tinplate produced in the United States 

Tinplate (hot dipped) Tinplate (electrolytic) Tinplate Total tinplate (all forms) 
——--—  —— _ waste- —_ 
Gross Tin Tin per Gross Tin Tin per waste, Gross Tin Tin per 
weight content short weight content’ short strips, weizht content short | 

Year (short long ton of (short (long ton of cobbles, (short (long ton of 
tons) tons) plate tons) tons) plate etec., gross tons) tons)! plate 

(pounds) (pounds) weight (pounds) 
a, (short 

tons) 
eee 

1963___.. 174,618 2,188 28.1 4,671,358 26,168 12.6 515,042 5,361,018 28,351 11.9 
1964_____ 188,178 1,347 21.8 5,204,541 29,872 12.9 637,481 5,980,200 31,219 11.7 
1965___.. 80,645 914 25.4 5,245,642 29,150 12.5 599,400 5,925,687 30,064 11.4 
1966___.__ 44,290 366 18.5 *5,154,550 28,218 12.3 675,558 '5,874,398 28,584 11.0 
1967__... 28,812 230 21.6 5,544,987 29,330 11.9 742,989 6,311,788 29,560 10.5 

T Revised. . 
1 Includes small tonnage of secondary tin and tin acquired in chemicals. 

Table 8.—Consumers receipts of primary tin, by brands 

(Long tons) 

Year Banka English Katanga Straits Thaisarco Others! Total 
ESS 

1963__._._.__._.. 3,393 2,708 1,027 36,413 ae 10,870 54,411 
1964__...___... 1,271 1,441 1,839 38,972 Lene eee 19,416 62 ,939 
1965__...-_..-. 3,112 425 850 38, 434 1,950 19,531 64,302 
1966__.__._-__- 709 433 95 30.560 9,215 15,257 56, 869 
1967_._____._.- 404 704 91 31,980 13, 400 9,736 56,315 

eee 

1 Includes GSA not reported under specific brands.
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Table 9.—Consumption of tin in the United States, by finished products 

. (Long tons of contained tin) 

- 1966 1967 
Product ee 

. Primary Secondary Total Primary Secondary Total 

Alloys (miscellaneous) ___.___._____._-- 405 179 584 310 142 452 
Babbitt__.__-_..-. 222-2 2 eee. 2, 145 1,625 3,770 1, 662 1,159 2,821 
Bar tin and tin powder___._____..-_... 2,035. 141 2,176 1,778 40 1,818 
Bronze and brass____._._._--._.-..... 5,389 12,575 17,914 4,350 12,110 16, 460 
Chemicals including tin oxide__.___.___ 1,213 1,617 2,830 937 1,837 2,774 
Collapsible tubes and foil.....---....... 1,215 66 1,281 1,071 38 1,109 
Pipe and tubing..._..___..._...__---- 42 14 56 53 14 67 
Solder___.-_..----------.-------.---- 15,245 7,497 22,742 14,052 6,070 20,122- 
Terne metal... eee 357 188 545 264 179 443 
Tinning_._.._.._.________--..-..-_._-. = 2, 589 67 2,656 2,551 58 2,609 
Tinplate!._.._._____... 2222 u eee.) «628,584 LL 28,584 29,560 __-__-- 29,560 
Type metal__.___-.-_. 2 93 1,205 1,298 100. 1,019 1,119 
White metal ?_..._-. eee. is 8378 51 929 1,094 70 1,164 
Other. .....2-2.2.---------- eee ee 69 52 121 74 54 128 

Total_..--_---2_2.__.-__-.-___. 60,209 25,277 85,486 57 , 856 22,790 80, 646 

1 Includes secondary pig tin and tin acquired in chemicals. . 
2 Includes britannia metal, jewelers’ metal, and pewter. 

|  - §TOCKS | 

Total U.S. industry tin stocks at the end stocks of primary pig tin held by tinplate 
of 1967 were 4 percent under those of makers. Tin afloat at yearend was 43 per- 
1966 and 12 percent less than those of cent greater than tin afloat at the end of 
1965. The differences lay mostly in the 1966. oe : 

Table 10.—U.S. industry tin stocks 

(Long tons) 

| 1963 1964 1965 1966 1967 

Plant raw materials: 
Pig tin: 

Virgin__..._...-_--._--..___._-______.. 17,834 20,926 25,319 20,531 17,044 
Secondary. ....-_.-.-------___.-----_-- 220 247 202 276 283 

In process !__._._-.-_--.---.------.--_-..___-. 11,494 11,418 11,756 +*11,911 12,751 

Total...___-_____- ~~ eee. «6-29, 548 32,591 87,277 * 32,718 30,078 

Additional pig tin: OO a 
In transit in United States_...._.____________ 175 220 135 90 20 
Jobbers-importers____._..._......-_.---___. 211,185 32,950 42,000 51,790 61,315 
Afloat to United States_....._.._...._._.._._.. 5,060 1,740 1,875 3,415 4,890 

Total. __._....-_--_--------------------. 16,370 4,910 4,010 5,295 6,225 

Grand total........-..--.----------..---. 45,918 37,501. 41,287 *38,013 36,303 

t Revised. 
1 Tin content, including scrap. 
2 Includes GSA as follows: 10,780 tons end of December (bids rejected plus tonnage to be offered through 

March 27, 1964). 
8’ Includes GSA as follows: 1,590 tons end of December 1964, sold but not delivered. 
4 Includes GSA as follows: 975 tons end of December 1965, sold but not delivered. 
5 Includes GSA as follows: 1,539 tons end of December 1966, sold but not delivered. 
6 Includes GSA as follows: 428 tons end of December 1967, sold but not delivered.
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| | PRICES _ 

In general, monthly prompt prices of — per long ton (about US$1.50 per pound) ; 
Straits tin for delivery in New York de- and Penang ex-smelter, £1,199 5s. 2d. per 
clined in 1967 except for a resurgence at long to: (about US$1.47 per pound). 
midyear and another relatively large rise GSA prices for grade A tin, which aver- 
in November. The average of 153.405 cents aged 154.250 cents per pound for the first 
per pound for the year contrasted sharply half of the year, decreased in July and 
with the average of 164.021 cents per remained at 154.000 cents for the last 
pound for 1966. Other average prices fol- half. GSA tin sales of all grades, including 
low: London spot settlement (standard tin low-grade material, brought an average 
of 99.78 percent purity), £1,223 8s. 5d. price of 123.357 cents per pound. 

Table 11.—Monthly prices of Straits tin for prompt delivery in New York 

(Cents per pound) 
A A rh 

1966 1967 
Month a 

High Low Average High Low Average 
Sener emmemenneeerrncnmnenmmenenn nen en ee 

January.____..____-...-..-__-. 183.000 176.625 178.750 154.125 153.125 153.881 
February............_--_-__.-. 180.500 174.500 178.105 155.000 153.875 154.382 
March.__.__.__.______.___-..... 175.750 171.000 173.984 154.250 153.000 153.710 
April.-_.-. 2222-22 -_. ) =©179.750 171.500 174.238 154.250 152.750 153.331 
May-_--_.._----..-.-----_.-.-. 173.000 162.500 169.280 154.500 152.250 153.114 
June_____-_-- 2 eee. = 162.625 158.750 160. 767 157.000 152.750 154.943 
July... 2-22 eee =: 161.750 158 .250 159.869 155.000 153.375 154.394 
August_.---_.--. 2. 2-2-2 --.-- =©158.750 153.500 156.418 153.375 151.875 152.500 
September..__..__._.._..___... 155.500 153.500 154.125 151.875 150.750 151.0138 

' October_.__..--_---- 2... 155.250 154.000 154.506 153.500 150.625 151.994 
November____.._._....._._.__. 154.875 153.750 154.224 156.000 154.000 155.013 
December.__......_..-.--_-... 154.750 153 .500 153.989 154.000 151.250 152.588 

Total____.-....._...-... 183.000 153.500 164.021 157.000 150.625 158.405 
eee 

Source: American Metal Market. | . 

FOREIGN TRADE | 

| Imports of metallic tin and tin concen- tin manufactures were exported. Tin con- 
trates were the most important items in tained in imports and exports of babbitt, 
the U.S. foreign trade in the commodity. solder, type metal, and bronze is shown in 
Those of the former were the highest the “Lead” and “Copper” chapters of the 
since 1957 and those of the latter were the Minerals Yearbook. Ferrous scrap exports 
lowest since 1963. Significant quantities of | including tinplate and terneplate scrap are 
tin ingot, compounds, and miscellaneous not classified separately. 

Table 12.—U.S. exports of tin; imports for consumption and exports of tinplate and 
terneplate in various forms 

eee 

Tinplate 
Ingots, pigs, and bars Tinplate and circles, Tinplate 

terneplate strips, and  serap 
cobbles 

y Exports Reexports Imports Exports Exports Imports 
. ear A A A A 

Long Value Long Value Long Long Long Long 
tons (thousands) tons (thou- tons tons tons tons 

sands) 
eee 

1965__.-.....__..... 2,605 $10,078 224 $880 108,876 239,034 12,362 16 ,954 
1966_..__._...._..... 1,866 6,985 981 3,849 111,678 257,140 11,031 14,687 
1967___._........... 2,050 6 , 962 429 1,412 139,598 241,873 13, 732 12 ,O78 

eee



1126 MINERALS YEARBOOK, 1967 

Table 13.—U.S. imports for consumption and exports of miscellaneous tin, 
tin manufactures, and tin compounds 

pce 

Miscellaneous tin manuiactures . Tin 
compounds 

| Imports : Exports Imports 

 Tinfoil, Dross, skimmings, Tin scrap and 
. tin powder, _ scrap, residues, other tin-bearing 

Year flitters, and tin alloys material except 
. metallics, tin, n.s.p.f. tinplate scrap 

. and OO 
. manufactures Long - Value - Value Long 

n.s.p.f., value tons (thousands) (thousands) tons 
(thousands) 
a 

1965____________-- eee $261 502 $883 $1,220 163 
1966_____________._ eee eee 251 108 124 1,957 295 
1967_______________ eee 355 449 462 1,490 81 

. IO 

| Table 14.—U.S. imports for consumption of tin,! by countries 
a 

. 1966 1967 
- Country OOO 

Long Value Long Value 
° tons (thousands) tons (thousands) 

Belgium-Luxembourg.______.__------------------------- 163 $619 228 $777 
Bolivia_...___________-________--- eee eee 118 427 . 571 1,961 © 
Canada______________--------------------------------- 4 31 1 Al 
Chile__________________________ ee eee eee eee eee eee eee eee 73 238 
Germany, West__._______------------------------------ (2) 1 80 263 
India________________-________ eee eee eee eee eee ~ lee 10 33 
Indonesia________._____________--_-__---_-------------- 4 12 129 420 
Japan.__..__..-__.---_--__------------------------------ 50 166 ~ one ~ oe ee 
Malaysia_.__________..-______._------------------------ 26,008 95,329 30,691 101 ,802 
Netherlands____________________----_-----_------------ 50 191 25 83 
Nigeria__..____________-._____------------------------- 770 2,874 weal ~ oe ee ee 
Peru____________________uu eee eee eee eee q 23 159 529 
Portugal_..____.._.___.__.-___._---------+-------------- 15 59 275 920 
Singapore.___._____.___..___-------------------------- 55 207 62 217 
Thailand_____________________-_____-- eee ----------- 18,416 49 ,030 16,586 54,786 
United Kingdom___.____..____.___------------------.--- 1,039 3,792 1,333 4,459 

Total. ......___ ee eee eee ee------ 41,699 152,761 50 ,223 166,529 © 

re ta 

1 Bars, blocks, pigs, grain, or granulated. 
2 Less than 14 unit. 

Table 15.—U.S. imports for consumption of tin concentrate, by countries 
a 

1966 1967 
Country $e 

Long tons Value Long tons’ Value 
(tin (thousands) (tin (thou- 

content) content) sands) 

a 

Bolivia..._______.______________- Le eee ----- «44,347 $12 ,423 3,247 $7. 608 
Mexico__._.____________-_--____----_------- +--+ ---- 13 8 a ela ee 
Peru !}_______...______----+----- ee eee ee ee 12 36 7 24 
United Kingdom________-_--------------------------------  ----- eens 1 3 

Total__._.____________--____-_- eee eee ee «64,872 12 ,467 3,255 7,635 

ee 

1 Reported by the Bureau of the Census as coming from Peru, but believed by the Bureau of Mines to be 

from Bolivia.
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| WORLD REVIEW 

INTERNATIONAL TIN AGREEMENT Consuming countries: y | 
‘otes 

Meetings of the ITC under the Third Australia. .............4.- 55 
International Tin Agreement (ITA), Austria. Lecce eee eee eee 12 

which was accepted provisionally on July Belgium-Luxembourg...... i 
1, 1966, and ratified on March 21, 1967, canada: re . zechoslovakia............ 38 

| were held in London on January 10-11, Denmark................. 1 

1967, Tokyo on May 29 to June 2, and France..............-000- 124 
again in London on October 31 to Novem- India. .............0000ee 48 
ber 2 and on November 21-22. At the Israel! ...............00.. 6 
Tokyo meeting, votes of the members were Italy...............-.000-- 71 
reallocated and a new Committee on Japan.................--- 208 
Development was created to investigate Korea, South. ..........-. 19 

factors affecting investment and produc- = Netherlands.........----- 42 
tion. Production technology, consumption Spain. . 0.0.0.2... 0. ee eee 25 
(including new uses and _ substitutes), Turkey................00- 14 

trade in tin (including tariffs and shipping United Kingdom.......... 220 

procedures), and the position of tin as a > 
whole were reviewed, including releases of Total votes............. 1,000 

surplus stockpiled tin by GSA. At the sec- rs 
ond London meeting during the year, the ; ; 
approval of plans to publish a study of | Producing countries: 
factors affecting tin consumption was dis- Bolivia. Mg ttt 175 

cussed; at the third London meeting a new_ Forse (Kinshasa)........- , >I . .; ; ndonesia...............-- 101 
provisional price range was fixed which Malaysia..............0-. 450 
would have to be reviewed within 90 days. Nigeria............0.0000- i) 

The Third ITA is supported by 17 con- Thailand................. 151 
suming nations which account for about 50 _ 
percent of all tin consumed in the non- Total votes............. 1,000 
Communist countries, and by six nations 
which produce roughly 93 percent of the ! Member since October 27, 1967. 
free world’s tin concentrates. The United 
States, West Germany, and the U.S.S.R., 
all large tin consumers, are not members.In controlled by imposing export quotas on 
the ITC 1,000 votes are held by producers _ producing nations. The tin buffer stock, an 
and 1,000 by consumers, distributed among — equivalent of 20,000 long tons of tin metal 
the members in proportion to their pro- which is usually tin-in-concentrate, is con- 
duction or consumption. At the Tokyo tributed by the producing nations. For the 
meeting the votes for consumers and pro- purpose of the buffer stock, the market 
ducers were reallocated as shown above: price is the price of cash tm on the 

Decisions of the Council, except where London Metal Exchange, although other 
otherwise provided, are taken by a simple, prices such as New York or Penang may be 

distributed majority of separately counted used at the discretion of the ITC. The 
producer-consumer votes. Excessive price buffer stock manager was directed to buy 
fluctuations are theoretically to be pre- or sell fom the stock according to the fol- 
vented through the purchase or sale of tin lowing schedules, expressed as U.S. dollar 
buffer stocks. Excess production may be equivalent per pound: 

Second ITA ! Third ITA 

Must buy... .....0 0.0.0... ccc ee eee eee eee 1.25 1.375 
May buy........... cece cc cee cee eee eee eeees 1.25 -1.3125 1.375-1.50 
Neutral... 0... cee eee ee eee eees = 1.3125-1.4375 1.50 -1.625 
May sell..... 0.0... 0. ccc eee eee eee eee ees = 1.4375-1.50 1.625-1.75 
Must sell... 0... cc ccc ee eee eens 1.50 1.75 

1 Previous schedule. 
At year end, the buffer pool stock of tin metal was said to be 4,755 long tons.
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Table 16.—World mine production of tin (content of ore), by countries 1 2 

(Long tons) . 

Country 1963 1964 1965 1966 1967P 

North America: 
Canada______.2-2 2222 414 157 168 317 237 Mexico___.______.____._.___. 1,055 1,207 503 821 e€ 662 United States_________________... W 65 AT 97 WwW South America: 
Argentina_.__..-.__---_.__ ee. 225 (343 497 r 458 NA . Bolivia 3_2 22. r 22,209 r24,319 t 23,036 ¥ 25,626 26,890 Brazil ¢______---2 28 1,150 790 1,810 1,855 €1,200 Peru (recoverable)..____._____.___-____. 21 36 49 37 68 Europe: 
Czechoslovakia______..___._____.______ 4200 4200 4220 4148 150 France_____.______-_____.___ 272 - — 486 447 e418 452 Germany, East 4__.-____-.. 8 1,000 _ . 1,000 1,000 1,000 NA Portugal §__--._- eee 718 676 © 557 ™ 600 617 Spain____--_- ee. 158 91 T11i 129 113 U.S.S.R.67_200 0 ee r 21,000 r 22,000 r 23,000 r 24,000 25,000 - United Kingdom_________.______._.___ 1,226 1,226 1,313 1,272 1,475 Africa: 
Burundi_-______.2 =e 16 85 100 . 100 e100 Cameroon, Republic of..______________._ 25 40 40 r45 e 36 Congo (Brazzaville)_.-.________________ 43 34 44 48 e 48 Congo (Kinshasa)_____________________ 6,883 5,108 6,324 5,036 4,664 Moroceo_________- ee. 9 14 . 12 q 6 Niger, Republic of_.._-__.__._________. 54 48 53 60 e 60 Nigeria___._______-- ee. 8, 723 8,721 | 9,547 9,354 9,340 Rhodesia, Southern.________.__________ 498 512 510 600 e 600 Rwanda______________.________. 1,271 -1,360 °1,424 ‘1,317 1,370 South Africa, Republic of_______________ 1,530 1,586 1,671 1,555 e1,769° South-West Africa, Territory of________. 443 A474 416 "664 e 720 Swaziland.__________________._____ 3 3 2 1 ej Tanzania______________________._.___. 234 287 255 353 353 Uganda____._________o 8. 165 217 178 122 104 Zambia______ 2, 1 8 16 3 ---n ee Asia: 
Burma}... 1,003 916 677 376 € 300 China, mainland 6&.______..__.___..._... 28,000 25,000 25 , 000 22,000 20,000 Indonesia___-_.____._.--_22 eee ___ 12,927 16,345 14,699 12,526 13,597 Japan_______._ 857 796 837 971 1,170 Korea, South... __.__________..__..... Le. ene eee ween ee — 32 e 40 Laos____._.- 2-88 326 336 284 e 340 533 Malaysia_..___.__-__-_-222 tite... = 59,947 60 ,004 63 ,670 68 , 886 72,121 Thailand .___---._-_2--- eee eeee. 15,585 15,597 19,047 22,565 22,489 Oceania: Australia__._...._____....__..____. 2,860 3,642 73,849 r 4,838 5,379 

Total §._-___2 ee * 191,051 r 193,664 201,413 ¢'*208,577 211,664 
eee 

© Estimate, > Preliminary. ‘ Revised. NA Not. available. W Withheld to avoid disclosing individual company confidential data. 
‘ Data derived in part from the Statistical Bulletin of the International Tin Council, London, England. Negligible amounts of tin were also produced in Mozambique and Surinam during 1963-67. 
2 Compiled mostly from data available May 1968. ; ; 
3 Comibol production plus exports by small and medium mines and smelters. 
4 Estimate, according to the 53d annual issue of Metal Statistics (Metallgesellschaft) through 1966. 
» Includes tin content of mixed concentrates. 
6 Estimated from smelter production. ; ; 
7 Output from U.S.S.R. in Asia included with U.S.S.R. in Europe. 
8 Total is of listed figures only; no undisclosed data included.
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Table 17.—World smelter production of tin, by countries!2 | | | 

| (Long tons) 

| Country | 1963 1964 1965 1966 1967 

North America: | | 
Mexico_____._----------- eee eee 1,055 1,145 459 - TSS e 960 
United States 3 ___--.----.-.----..---- 41,650 45,190 3,098 3,825 3,048 

South America: . 
Bolivia_._.......--.---.----..-------- 2,462 3,610 3,415 1,062: 1,018 
Brazil_..-..--.._.---...------ eee 2,051 - 1,731 1,753 ¥1,545 ¢ 2,100 

Europe: 
Belgium_.....-.-.--..---------------- 7,044 5,458 4,232 4,978 6, 068 
Germany: 

East 5. eee 1,200 1,200 1,200 1,200 1,200 
West__._.___.__-_---._.---------- 1,052 1,178: 1,427 1,362 1,622 

Netherlands. _.__-__.__----..---------- 5, 762 15,858 ‘18,114 12,552 13, 739 
_ Portugal. ....------------------------ 663 589 603 7556 619 

Spain_____-_ e+e 1,286 1,774 © r1,787 2,957 e 1,534 
U.S.S.R. ¢ §_.o eee ----- «= 21,000 r 22,000 r 23,000 *24,000 25,000 

At _ United Kingdom____....----..-------- 17,411 16,849 16,494 17,499 23,317 
rica: 

. a . 

_ Congo (Kinshasa)_.....-.----.-------- 1,441 1,485 1,815 2,002 1,815 
Morocco ¢_______.-.----..------------ 10 10 12 12 12 
“Nigeria 7_._.___.._..--..-.------------ 9,051 8,749 9,321 °9,869 .. 9,131 
Rhodesia, Southern___.__-...-.-------- 499 -511 494 e 480 .. € 600 

Asi South Africa, Republic of___..-.--..---- 962 . 1,016 962 822 659 
$1la° . : , : 

China (mainland) ¢._-__---..---------- 28,000 25,000 25,000 22,000 20,000 
Indonesia @__.___.__2--._-.------------ 2,000 1,800 1,800 1,510 1,000 

. Japan__________--..--------.--------- 1,976. 1,954 1,610 1,836 1, 666 
Malaysia 8._._.____-_--..-.-.---------- 84,001 71,351 72,469 r 71,045 16,328 
Thailand___._.-_---.-.----..-----------. ------- wal eeee 5,522 r 16,990 26, 582 

Oceania: Australia_____-..---._---.---.---.- 2,626 3,021 ™3,179 # £*3,640 3,594 

Total 9 ee eee eee ee r193,202 +*191,479 *197,766 * 202,537 221,612 

e Estimate. Pp Preliminary. t Revised. | . | | . 
1 Data derived in part from the Statistical Bulletin of the International Tin Council, London, Engiand. 
2 Compiled mostly from data available May 1968. . 
3 Includes tin content of alloys made directly from ores. . . 
4Imports into the United States of tin concentrates (tin content). _ 
5 Estimate, according to the 53d annual issue of Metal Statistics (Metallgesellschaft) through 1966. 
6 Output from U.S.S.R. in Asia included with U.S.S.R. in Europe. 
7 Including a small amount smelted from imported concentrates. 
8Smelter production of tin metal for West Malaysia and Singapore as reported by Dept. of Statis- 

tics, Malaysia. 
9 Total is of listed figures only; no undisclosed data included. — 

REVIEW BY COUNTRIES 

Australia.—An intensive exploration ing a new concentrator at Renison Bell 

program was responsible for an upsurgein which had a planned initial throughput of 

Australian tin production. New resources 1,000 tons of ore per day. Renison, the 

were discovered and new deposits opened holder of Australia’s largest proven tin ore 
in the principal tin areas of Tasmania, body, also discovered a large reserve con- 

New South Wales, Western Australia, and taining 1.88 percent tin near the Bassett 

Queensland. In 1966 about 30 companies lode. Estimated tin reserves in the Bassett 
had actively explored for tin in Australia. and Federal lodes are 12 million tons of 

Increase in tin production from Tas- ore averaging 0.75 percent tin. Near 
mania could make Australia self-sufficient Waratah, Cleveland Tin N.L. continued 
in tin and save A$4 million in Australian building a town and concentrator sites at 

imports. In northwest Tasmania, particular Luina on the west coast and access roads 
emphasis was on developing cassiterite- to its old Cleveland mine where new re- 
pyrite-pyrrhotite deposits; some explora- serves have been indicated. 
tion was conducted off the coast of Cape In January 1967 Oil and Minerals Quest 

Barren in Bass Strait and off King Island, N.L. commenced mining alluvial tin at 
farther to the west. Late in December 1966 Walwa, northeast Victoria. It was planned 
Renison Ltd. N.L. commenced commission- to expand capacity to 50 tons of ore per
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hour, with resultant concentrates contain- tons probably will be increased eventually 
ing 60 to 70 percent tin. Near Irvinebank, to 20,000 tons per year. 
North Queensland, an underground devel- Indonesia.—This country was once the 
opment and drilling program was com-_ world’s third largest tin producer, after 

pleted in May, with plans for a treatment Malaysia and Bolivia, producing one-sixth 
plant at mine site during 1968. of the world’s tin. In the last 10 to 15 

In early 1967 a new smelter, which now years, however, its production ‘has fallen 
produces the total domestic output of from an average of 32,000 tons to about 
primary refined tin, was commissioned at 13,600 tons in 1967. 
Alexandria, New South Wales. The smelter The Government made efforts to encour- 
is owned by Associated Smelters Pty. Ltd., age foreign investments in tin mining. For 
a joint venture of Australian Iron and _ the first time since the Netherlands mining 
Steel Pty. Ltd., O. T. Lempriere and Co., companies were nationalized, some tin 
‘Ltd., and Consolidated Tin Smelters (Aus- prospects, including areas on the shores of 
tralia) Pty. Ltd. with its subsidiary Sydney Bangka and Belitung (Billiton), were 
Smelting Company Pty. Ltd. | thrown open to foreign investment capital. 

Bolivia.—The Estalso consortium, a joint | Offshore tin areas are of great interest, and 
venture of four U.S. firms headed by W. R. @ number of foreign firms were expected 
Grace & Co., undertook bucket-line dredg- to receive concessions for offshore prospect- 
ing of tin-bearing gravels on the Antequera ng and mining. Also, to improve the econ- 
River, east of Lake Poopo and about 150 omy and expand exports, the Indonesian 
miles south of La Paz. It was expected Government allowed tin-mining companies 
that 3.5 million cubic yards of gravel tc keep 75 percent of their foreign cur- 
would be mined and processed annually rency instead of the previous 50 percent. 
in producing 1,300 metric tons of tin. Production rose, largely due to improved 

After an early summer strike, Cor- operation of the large new dredge, Bangka 
poracion Minera de Bolivia (COMIBOL) /. Trial operations at the new Muntok 
had no additional labor troubles. Later in Smelter, with an annual capacity of 25,000 
the year, production from Catavi, its larg- tons, on Bangka Island were started early 
est mine, was considerably higher than the 1 the year. This smelter was expected 
average output for this time period. End- eventually to replace the old Puput smelter 
of-year bonuses no doubt led to this in- Which shipped tin slag to Singapore. | 
creased output in the last quarter. COMI- Malaysia.—Despite serious floods which 
BOL claimed that tin would have to be affected 11 States, especially in the Kelan- 
priced above $1.47 per pound for the com- tan area, production was greater than in 
pany not to lose money. Meanwhile the 1966. Malaysia has rapidly increased its tin 
company continued to ship large tonnages Output since strict international tin export 
of low-grade concentrate to the Texas City, control ended in the late 1950’s. Its in- 
Tex., tin smelter. Tin recovery because of creased output has been a major factor in 
the complexity of the ores, is generally the decline of the international tin trade 
only about 50 percent by gravity and flota- deficit. 
tion, and COMIBOL hoped to improve Because of interest shown by a number 
this considerably by using a combination of local and foreign companies in the tin- 
of flotation and volatilization. Tihua Mines mining potential of Malaysia’s west coast, 
has used the process on its low-grade con- the Malaysian Government had a United 
centrates since July 1967. With this in Nations expert prepare a report on pos- 
mind, COMIBOL acquired the use of a sible terms and conditions interested firms 
small smelter from Empresa Nacional de would be granted. Near yearend, approval 
Fundiciones (ENAF) in December to carry was expected for a major project on tin 
out a 2-year series of trials on industrial- ©XPloration in a 50-mile length of Malay- 
scale volatilization. sian coastal water off Malacca. 

Plans were finalized for a tin smelter to Efforts to discover and outline offshore 
be built at Vinto, 5 miles east of Oruro. @°POSits off the west coast were expected The West German firm. Kléckner Indus to be facilitated by completion of the 320- 

) ton diesel-electric surve ] Bison. This y vessel Bison trie-Anlagen G.m.b.H. will construct the ship uses an acoustic reflection technique 
plant, which will begin smelting tin ore for continuous profiling of seabed and early in 1969. First-year capacity of 7,500 underlying strata (the SONIA method).
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South Africa, Republic of—Large in- sections have been indicated during drill- | 

creases in mine output and enlarged smelt- _ing. : : , 

ing facilities were expected to place the One of the most interesting mining | 

country on the road to self-sufficiency. The _ activities is the progress made by the South 

Rooiberg mine near Warmbaths, Trans- Croft Tin Mines Ltd. in dewatering the 

vaal, is the main source of tin in South old East Pool mine. After dewatering 1s 

Africa. A new smelting plant, owned by completed the company was expected to 

Iscor, near Vanderbijlpark, has a monthly __ start eastward exploration on a number of 
capacity of 120 tons of concentrate and, odes. A decision was made to sink a new 
with that owned by the Zaaiplaats mine exploratory shaft in the Pendarves prop- 
near Potgietersrus, can supply the nation’s erty 1 mile south of Camborne. Thyssen : 
requirements. (Great Britain) is doing the drilling; the 

Thailand.—A backlog excess stock of present project was undertaken by five 
4,500 to 5,000 long tons of tin-in-concen- other firms. Other exploratory diamond 
trates, collected as a result of production drilling was underway near Callington in 

difficulties at the Thailand Smelting & Re- eastern Cornwall, in the Camborne- . 
fining Co., Ltd. (Thaisarco) smelter on Redruth area, at Gwennap, southwest of . 
Phuket Island in 1966, was smelted in 1967, Truro, and in the area of two old tin 
adding to an expected increase of 1,500 mines west of Truro. Lastly, waters by the 
tons over 1966. In April the smelter, owned. famous old town of St. Ives were the site © oe 

by Eastern Mining Development Co. Ltd. of alluvial tin dredging. | 

and Union Carbide Corp., installed a Other Producing Countries.—Mine pro- 
fourth reverberatory furnace. This and a duction elsewhere in the free world de- 
third furnace, operational since November creased about 3 percent in 1967 to about 
1966, gave the Phuket plant a top smelting 22,800 long tons. : 
capacity of 40,000 tons of concentrate per Production from other than major tin | 
year. However, part of the year production mines comes from such sources as bypro- 
was halved when two furnaces were closed duct recovery from lead-zinc smelters, tri- 
for relining and there was a shortage of | buters in various countries, streamers in | 
concentrate for smelting. About 70 percent Cornwall, and small deposits in Argentina, 
of concentrate production was said to be Mexico, Spain, Portugal, some of the devel- 
obtained from locally based small-scale oping African nations, and some Latin © | 
operators. In the past, foreign-based com- American countries 
panies had been restricted to peninsular Despite difficulties in shipping tin, some | 
Thailand, but the “closed” area north of | Chinese tin found its way into East Europe 
the 11th parallel was opened for prospect- Countries via exporters in Western Europe. 
ing late in 1966. Most Thai production is Because of the location of Chinese tin de- | 

derived from soft-rock mining operations posites, rail shipments must be made | 
in the Renong, Phuket, and Songkhla through North Viet-Nam over the Kun- 

areas, an exception being the Pin Yok ming-Hanoi-Nanning railway network, 

hard-rock mine near the Malaysian border. which has been subject to military dis- | 
Owing to lower tin exports, following ruption. | 

increased production in Malaysia and In- Tin production in the U.S.S.R. can 
donesia, Thai Government tin royalties only be estimated, but the country is pur- 
dropped nearly 4 percent below those of chasing increasingly greater quantities of 

1966. tin in Western markets, indicating insuf- 
United Kingdom.—Fifteen firms were ficient production to satisfy domestic needs 

said to have started underground develop- Until the Sino-Soviet dispute in 1966, 
ment in Cornwall, although critics claimed mainland China was the main supplier of 
that there was official indifference regard- tin to the U.S.S.R. It was said that cur- 
ing tin mining there, in contrast to the re- rent Soviet reserves probably exceed 500,- 
cently announced policy of Eire, which is 000 tons, but of these only 9 percent are 
exempting new mines from income tax for in placer deposits which are easier to 

20 years. Exploration has been difficult work than lode ore. The U.S.S.R. was 
because diamond drills must probe be- said to have three principal reduction and 
tween the abandoned mines. In addition, — refining plants, one in Siberia and two 
old flooded workings can prevent develop- near Moscow. Reverberatory furnaces 
ing and working an area where lode inter- were used to produce crude tin of 97-per-
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cent purity. from low-tin concentrates; In Africa, tribal feuding and _ political 
| electric-arc furnaces were used to pro- difficulties slowed production in the Congo 

duce'-tin of 99-percent purity from high- (Kinshasa) and in Nigeria. : a 
tin concentrates.” . - ne 

te , _ TECHNOLOGY : | 
A discussion of the coincidence between flotation as a supplement to gravity proc- 

the distribution of tin and the evidence for essing. In vacuum and batch flotation test 
continental drift contributed to the under- _—_ work on complex ores, mostly from Corn-. 
standing of tin occurrences. Considering wall and Canada, alkyl phosphonic. acids 
ages of tin deposits in the South-West provided the most satisfactory collector sys- 
Africa-Nigeria tin belt, it was believed the tem for cassiterite.’ co oo | 
source of the tin was the crust or the part Tinplate, the largest use for tin,. has 
of the upper mantle adhering to the crust been receiving increased competition. in 
during drifting.® | . | recent years. Numerous technical develop- 

Guidelines to the discovery of tin placer ments have been achieved in other can- 
deposits were discussed. Even with a | making materials and techniques, but there 
knowledge of onshore geology it was diffi- have been innovations in tinplate tech- 
cult to predict near-shore placers with nology as well. A review article described 
reasonable certainty.* a | hot-dip and electrolytic tinning methods 

A number of papers were presented at and the structure and corrosion of tin- 
an International Tin Council meeting in _ plate.® Elsewhere, it was stated that the 

_ London; subjects included geology and only basic reason for the development of 
mineralogy of tin deposits, problems con- double-reduced plate (lightweight tinplate 
cerning their mining and the processing of produced by additional cold - reduction 
concentrates, recent dredging innovations, before tinning) was the simple. economic 
potential new uses, and dissemination of one of making tinplate cheaper. In the 
technical information by mines depart- United States tinplate foil is being devel- 
ments and geological surveys in the major oped commercially. The first commercial tin-producing countries. | product was said to be material 0.05 mil- 
In one presentation, the high costs of the _limeter thick with a tin coating of about 

Bolivian tin industry were discussed. They 3 grams per square meter, but some sam- 
were said to be due to declining grade of ples of tin-coated steel foil only 5 microns 
ore in known bodies, failure to discover thick have been produced. When the foil new ones (only one small mine has been iS rolled, the tin coating acts as a built-in 
developed into an important producer  ‘olling lubricant.® 
since. 1931), wastage because of loss in con- 2 Tesmen, Arthur B. Nonferrous Metals and 
centration (almost 50 percent in COMI- Ghrom ngmical | Tee Part 30; 1sGP ee 
BOL mills in a recent year), and high 139-146, 
transport and smelting costs due to dis- 4, Sch0lling, B.D. Tin Belts on the Con tance from sea and world markets and Geol., v. 62, No. 4, June-July 1967, pp. 540- 
complexity of ore | concentrates. Chloride ot Osherger, R. Prospecting Tin. Placers in roasting, recently introduced for treating Indonesia. Min. Mag. (London), v. 117, No. 2, tin concentrates also was discussed*  Aumgve {86 p, Wiggs” BU NO. _ Details. of ore concentration, smelting, re- Tin Metallurgy, Outlined and’ Discussed at fining, secondary recovery, and attempts at pondon Meeting. V. 3, No. 5, May 1967, pp. 
developing chemical-metallurgical processes oan International (London). V. 40, April 
to recover tin from very low grade concen- 6 Wright, P. A. Extractive Metallurgy of 
trates were given.® Regarding the latter qin. Elsevier, Pub. Co., Amsterdam, Nether- 
techniques, tin concentration by flotation a} Collins, D. od Investigation of Collector 
has been of continuous interest because Systems for the Flotation of Cassiterite. Trans. 
gravity concentration of lode tin ores, the TOT gene: sand 1967 pr eee. v. 16, No. 
other alternate and most commonly used *Discombe, John. Tinplate. Steel Times method, leads to high losses in slimes 440Rdon). v. 195, No. 5165, July 14, 1967, pp. 
created by overgrinding. Accordingly, re- * Hoare, W. E. Tinplate Today. Metal Bull. 
cent attempts have been made to establish {¥0pden), Spring Tinplate Issue, Spring 1967,



| | : By John W. Stamper* 

Rising demand for titanium metal in The planned closing in 1968 of a domes- 

commerical and military airframes and jet- tic plant utilizing the sulfate process for 

engines resulted in record shipments of making titanuim pigment foreshadowed a 

titanium mill products during 1966 and continuation of the trend of recent years 

1967. A new producer of titanium sponge toward greater utilization of the chloride 
metal. began operations in 1966, and the process for pigment. — | , 
industry announced plans. to expand Legislation and Government Programs.— 
annual production capacity to 31,000 tons On February 14, 1966, the General Services 

by the early 1970’s. Imports of titanium Administration (GSA) announced a plan 
sponge metal from Japan, the United for the long range disposal of titanium 

Kingdom, and the U.S.S.R. increased sponge metal from Defense Production 
markedly and accounted. for one-third of | Act inventories. A total of 969 short tons 
consumption in 1967, compared with one- was sold during 1966 at average prices. per 
fourth of consumption in 1966. | pound ranging from $1.00 to $1.08. How- 

Domestic rutile production continued to ¢véer; on November 17, 1966, the Office of 
decline drastically and the Government Emergency P lanning (OEP) increased the 
initiated a series of programs under pro- stockpile objective for rutile and titanium 

visions of the Defense Production Act to sponge metal to 200,000 tons and 37,500 
increase output and to encourage the com- tons, respectively. With the establishment 
mercial production and u:ze of substitutes of the new objective for titanium . sponge 
for natural rutile in strategic application. metal 10,024 tons of the 30,524 tons on. 
Ilmenite production in the United States hand at the end of 1966 was determined to 
dropped slightly in 1967 but world output be of nonstockpile quality. During 1967, | 
of both ilmenite and rutile increased ~~. . io. Co 

. 1 Commodity specialist, Division of Mineral 
significantly. Studies. 

. Table 1.—Salient titanium statistics : 7 

oO 1963 1964 1965 1966 — 1967 

United States: . oe 
Ilmenite concentrate: 

Mine shipments-_-___...short tons-_- 890,071 1,003,997 948 , 832 868 , 436 882,414 
Value_______._._._...thousands_. $16 , 529 $19 ,178 $18 | 058 $17 , 608 $18,519 
Imports._.._........--short tons_. 200, 880 173,219 166,315 186,539 207 , 906 
Consumption_____._.-...-.do___- 874,986 980 , 426 923 , 304 962 , 706 919 ,206 

Titanium slag: 
Consumption. __.__....-...do____ 152 , 416 128 ,203 148 ,184 132 , 233 122 , 926 

Rutile concentrate: 
Mine shipments._....__-_--do._-__ 11,311 10 , 547 WwW W WwW 
Value_____...........thousands--_ $1 , 262 $1,016 WwW WwW WwW 
Imports. __.__......-.short tons_-_ 71,990 110,981 151, 748 151,482 167,100 
Consumption.__.......-...do___. 35,189 79 , 446 117,376 135, 883 153 , 457 

Sponge metal: 
Production.__....._._.._..-do__-_- 7,879 WwW WwW WwW WwW 
Imports for consumption____do___- 1,468 2,056 3,134 5,675 7,176 
Consumption._____._._..-_do___. 8, 865 11,131 12,105 19,677 20 , 062 
Price: Dec. 31 per pound..____._.- $1.60 $1.32 $1.32 $1.32 ~~ $1.32 

World production: 
Ilmenite concentrate._.....short tons.. 2,190,742 2,589,163 2,718,290 2,883,936 ¢ 2,959,965 
Rutile concentrate.__...___....do_._-_- 221,826 214,755 245 , 259 279,325 ¢ 317,978 

e Estimate. 
‘W Withheld to avoid disclosing individual company confidential data. 

oe 1133
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794 tons of nonstockpile-grade titanium Mines will investigate the technical and 
- metal was sold at an average price of economic factors involved in the produc- 

: about $1.05 per pound. The Government tion and use of alternate titaniferous mate- 
inventory of rutile at the end of 1967 was rials in place of rutile in strategic applica- 

- 47,617 tons. tions. 
' On January 17, 1967, OEP established a Financial assistance for exploration of 
domestic production expansion goal for rutile deposits, available through the U. S. 

| rutile of 70,000 tons per year. Under pro- Geological Survey, Office of Minerals Ex- _ 
| visions of the Defense Production Act the ploration, was increased in September, 

: OEP, on June 13, 1967, authorized the De- 1967, from 50 percent Government partici- 
oe partment of the Interior to investigate pation to 75 percent. 

potential sources of rutile in the United As part of the overall program for im- 
States and to encourage and expedite the proving the mobilization bace for rutile 

-. production and use of subsitute domestic the OEP also authorized GSA to develop 
: and other North American titaniferous a domestic rutile purchase program. The 

ores. As part of the program the Geological Department of Agriculture was authorized 
Survey will test and evaluate ore samples to acquire 53,000 tons of rutile by cash or 

: obtained under several exploration pro- in exchange for agricultural products. A 
| grams, to determine if rutile is present in contract was negotiated with Engelhard 

_ the ores in significant quantities. In addi- Minerals & Chemicals Corp. for delivery to 
| tion, a deposit of columbium-bearing rutile the Government of 3,400 tons of Australian 

in Hot Spring County, Arkansas, will be rutile by June 30, 1968. However, author- 
investigated for the Department’s Office of ization to acquire additional quantities 
Minerals and Solid Fuels. The Bureau of expired on June 30, 1967. 

. DOMESTIC PRODUCTION 

Concentrates.—Ilmenite concentrate was ducer of rutile in 1966 and 1967. Rutile 
produced in 1966 and 1967 by E. I. du output at the M&T Chemical mine in 

: Pont de Nemours & Co., Inc., Starke and Hanover County, Va., decreased markedly 
| Highland, Fla.; Humphreys Mining Co., in 1967. : | | 

Folkston, Ga.; The Glidden Company, Metal.—Output of titanium sponge 
: Lakehurst, N.J.; National Lead Co. metal by 3 producers increased for the 

a Tahawus, N.Y.; American Cyanamid Co., eighth successive year. 
| Piney River, Va.; and M&T Chemicals, Early in 1967 Armco Steel Corp. ac- 

Inc., Hanover County, Va. Porter Brothers quired a 30-percent interest in Oregon 
Corp. shipped a small quantity of ilmenite Metallurgical Corp. which had begun pro- 
from stocks at Boise, Idaho, in 1966. duction of titanium sponge metal at a new 
M&T Chemicals, Inc., was the sole pro- _ facility in Albany, Oregon, in June 1966. 

| Table 2.—Production and mine shipments of titanium concentrates from 
domestic ores in the United States 

eee 

Shipments 
Production —————_-—_—____________ 

Year short tons Short tons Short tons Value 
(gross weight) (gross TiOe (thou- 

weight) content sands) 
eee 

Ilmenite: 1 
1963____.-.--.-.-- 2 --- eee 888 , 400 890 ,071 470 , 983 $16,529 
1964.____- 2 =, 001,132 1,003 , 997 526,642 19,178 
1965__.._-.---- 2 969 ,459 948 , 832 494,353 18 ,058 
1966___.___.- 22 - ee eeeeeee 965,378 868 , 436 451,132 17,608 
1967__._-_-..-2.-- eee eee 935,091 882,414 463 ,286 18,519 

Rutile: 
1963____.-.--.. 2-2 eee 11,915 11,311 10,839 1,262 : 

; 1964___2 eee 8 , 062 10,547 10,112 1,016 
1965-67____.- 22-2 ee W WwW Ww WwW 

eee 

W Withheld to avoid disclosing individual company confidential data. 
1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite.
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Table 3.—Titanium-metal data , , 

| (Short tons) 

1963 1964 1965 1966 1967 

Sponge metal: | 
Production._._..._._.....-.--------------- 7,879 Ww WwW WwW WwW 
Imports for consumption._........._.-.-....: 1,468 2,056 3,134 5,675 7,176. 
Industry stocks. ...__....._.....-...------. 1,100 800 900 800 2,900 
Government stocks (DPA inventories)_.__.... 22,371 22,254 22 , 339 21,416 20,711 
Consumption______.........--..--------.-. 8,865 11,131 12,105 19 ,677 20,062 

Scrap-metal consumption.........-.-.-.-.-.-.-.. 2,885 2,877 3,303 4,857 5 , 822 
ngot:! 

Production. -__.___._____.---.----_-------- 11,188 13 , 964 15,294 24,253 25 , 960 . 
Consumption-_.___.......---.-.--_..---.-- 10,506 13,501 14,694 22,317 25,386 

Mill shape production ?_____..._.-...--.-------- 6,112 7,708 9,358 *13,996 18 , 636 

r Revised. W Withheld to avoid disclosing individual company confidential data. 
1 Includes alloy constituents. . 
2 Bureau of the Census and Business and Defense Services Administration, Current Industrial Reports 

Series BDSAF-263 (67). Net shipments derived by subtracting the sum of producers’ receipts of each mill 
shape from the industry’s gross shipments of that shape. Data not comparable with years before 1962, 

Ormet planned to expand its sponge metal constructed at Monroe, N.C. Howmet 
capacity of about 700 tons per year at the Corp., was constructing a 2,000-ton-per- 
end of 1967 to 6,500 tons by the 1970's. year titanium melting facility at Whitehall, 

Titanium Metals Corporation of Amer- Mich. © 

tea. cme) ane a sect es ne: Pigment.—On a gross weight basis | 
were expancing t T TMC CA - ned toi titanium dioxide pigment production in 
mum sponge le a J a “e Hen 1966 was 11 percent lower than that of 
de Case oNew, eae fev “tT 600 0 } . t 1965. However, the average TiOe content | 
i 6 O00 wen P nid 196 9. R ? ti ML. *t ie of pigments produced increased and on a | 
I ? tons by ote d t - Neactive Meta } TiOe-content basis output increased by 3 — 
ne. was expec : A ht 6 iL Ohi - ua percent. In 1967, the gross weight of pro- 
0G © ne 00 t s b 1 97 0 fo, trom duction was. 2 percent lower than that of 

, Ti tons to ©, t ons bY d " df 1966 and the TiOz content of output 
ea i and Howe, b P H uce Al rom —_ dropped 1 percent. In 1967, the first year 
eT me r anc a Cali C oie Steel ' that the industry reported data on rutile, | 

Com Ness e Age. vam ’Midla, 3 Ps _ anatase, and composite types of pigment, 
TMCA. H ° d n New R yuan M ' 7 > the rutile-type pigment was produced by 
I Ni i “Ohio: - 10, neva ih 4°; all seven pigment companies and com- 
1c 1 aN ib 10; O: regon Metallurgi- prised approximately 49 percent of the 

cal MOTp., Albany, re. . total on a TiO content basis. The remain- 
: Teledyne Titanium, a subsidiary of ing 51 percent was anatase type, produced 

Teledyne, Inc., announced plans to pro- by five companies, and composite type, 
duce titanium ingot at a new plant to be produced by one company. 

Table 4.—Titanium pigment data (TiO:2 content) 

Shipments ! 
Year Production a 

(short tons) Quantity Value, f.o.b. 
(short tons) (thousands) 

1968__._._.....--------- eee 519, 458 528 ,416 $278 ,477 
1964___.._ 2 ee - 558 , 536 549 ,329 288 , 031 
1965___-.. eee eee ee * 576,700 ¥ 573,091 F 298 , 842 
1966__.....-_-..----_---..------------------- r §94, 486 593 , 933 303 , 902 
1967__.- eee P 587,995 NA NA 

P Preliminary. r Revised. NA Not available. 
1 Includes interplant transfers. 

Source: Bureau of the Census.
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Titanium pigments were produced. by In. 1966 the New Jersey Zinc Co., a sub- 
the following companies: American  sidiary of Gulf & Western Industries, Inc., 

| Cyanamid Co., Piney River, Va. and and longtime producer of titanium pig- 
| Savannah, Ga.; American Potash & Chemi- ments by the sulfate process, announced 

cal Corp., Hamilton, Miss.; Cabot Titania the signing of a joint research and patent 
Corp., Ashtabula, Ohio; E. I. du Pont de licensing agreement with Montecatini 

| Nemours & Co., Inc., Edgemoor, Del., Edison S.P.A. of Milan, Italy, relating to 
Baltimore, Md., Antioch, Calif., and New development of a new chloride process for 

| Johnsonville, Tenn.; SCM Corp., Glidden- production of titanium pigment. The re- 
Durkee Division, Baltimore, Md.; National search and development programs under | 
Lead Co., St. Louis, Mo., and Sayreville, the agreement will be conducted at The _ 
N.J.; The New Jersey Zinc Co., Gloucester New Jersey Zinc laboratories in Palmer- 
City, N.J.; and American Potash & Chem- ton, Pa., and at Montecatini’s Donegani - ical Corp., Hamilton, Miss. Research Institute at Novara, Italy, where 

During 1967, an agreement was signed a pilot plant reportedly was in operation 
between The Sherwin-Williams Co. and E. in 1967. | a 

1. du Pont de Nemours & Co., Inc. whereby Du Pont announced that its 40,000-ton- 
Du Pont will build a $20 million plant per-year titanium pigment plant at Balti- 
at Ashtabula, O hio to make 25,000 tons of more, Md. which utilizes the sulfate pro- 
ftanium | dioxide pigment per year. The cess, would be phased out by mid-1969. Ss plant will be owned and operated. by : mS 
Sherwin-Williams, and will utilize a chlo- Welding Rod Coating.—A total of 
ride process, licensed from Du Pont. _ 260,000 tons of welding rods, containing 

Late in 1966, PPG Industries, Inc.,  titaniferous materials in their coatings, -was 
started construction of an 18,000-ton-per- produced. Of the total output 51 percent 
year titanium pigment plant at Natrium, contained rutile; 15 percent, ilmenite ; 21 
W. Va. The plant, which will utilize a percent, a mixture of rutile and manufac- 

| chloride process developed by PPG, was tured titanium. dioxide; 9 percent, manu- 
| expected to begin commercial operation factured titanium dioxide; and 4 percent, 

early in 1968. - _ miscellaneous mixtures and titanium slag. 

| | CONSUMPTION AND USES . 7 

Concentrates.—Reflecting the increase justment to excess inventories in the hands 
in titanium dioxide content of pigment of fabricators. — | 
production in 1966. consumption of A large producer of titanium metal 
ilmenite, the principal source of pigment, estimated the end-use distribution of tita- 
increased 2 percent over that of 1965. Ru- nium mill products as follows: . 
tile consumption in 1966 increased 16 per- a 
cent over that of 1965, mainly because of Consumption, percent 
the increase in making titanium pigment —_ 
by the chloride process. In 1967, the use of 1965 1966 «1967 | 
ilmenite and titanium slag decreased ] 
slightly reflecting the drop in pigment pro- 4irgma@i@Sv-----vv-vvvv7> $A duction; however, rutile consumption, Space and missiles..._..._. 15 15 6 
which was mainly for pigment, continued Noerospace.--...--.---. 15 10 cl 
to increase and was 13 percent higher than Total_.__...--.---. 100 100 100 
that in 1966. TT aass>9$959 9 

1 26 percent military, 8 percent civilian. Metal.—Sharply increased titanium re- 
quirements for commercial and military Commercial shipments of titanium mill 
airframes and jet engines in 1966 led to a products for use in producing the giant 
90-percent increase in consumption of military transport plane (the C-5A) and 
titanium metal over that of 1965, as gaged the Boeing 747 commercial airliner were 
by shipments of mill products. Shipments initiated in 1967. Although _ essentially 
of titanum mill products in 1967 were aluminum aircraft, each of these planes 
slightly lower than that in 1966, reflecting will require the purchase of some 45 tons 
a slowing of demand and a substantial ad- of titanium mill products for engine com-
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Table 5.—Consumption of titanium concentrates in the United States, by products — 

. . (Short tons) ce a 

oes Iimenite } Titanium slag a Rutile 

‘ Year and product = Gross - Estimated Gross Estimated Gross _ Estimated 
weight TiOe weight TiOz weight. TiOe - 

content content content 

1968_...._......_.-z-.-----.-- 874,986 459,506 152,416 108,645 35,189 33,326 
1964___. 2... .----.----.--- 980,426 511,053 - 128,203 91 , 868 79,446 76,328 
1965___-.--------------------- 928,304 483 ,002 148,184 105, 483 117,376... 113,017 

. Pigments______...-.-----.. 959,343 505 , 593 132 ,233 93 ,683 (2), (2) 
Titanium metal..__-__---_.--.  -_----. 0 eee eee eee eee ee - (2) (2) 
Welding-rod coatings. ~~ - _-- (?) (2) (3). _ 23 , 904 22 ,656 
Alloys and carbide_____._--- 2,876 1,500 (3) (3) 935 869 
Ceramics__....._.-.------- (2) (2) peewee eee eee eee- (4) (4) 
Glass fibers____.....-.---.- -------  --------- Hee eee ee - 909 884 
Miscellaneous. ___.--------- 487 - 287 __.-.---- --------- 110,135 105,782 . 

_ Total_._-.--------------. 962,706 507,379 132,233 $93,683 135,883. 130,191 

1967: - vo - oo 
Pigments.___..------------ 916,398 486 , 739 122 ,926 86,945 | 96,401 . 92,795 : 
Titanium metal__.._______-  ___---_) --------- eee eee-- eee eee OG | 
Welding-rod coatings- --_--- (2) (2) (3) | (3) 21,190 20,139 
Alloys and. carbide_-..___--- 2,414 1,265 (8) (3) 37 697 

_ Ceramics____...--.-------- (2) (*) penne ee eee eee ane (4) (4). 
Glass fibers__.._--__------_-. 0 -------) o-oo eee eee ee eee -- -@)- — 2). 

' Miscellaneous..__.....----- 394 | 2382 _--------  --------- 35,129 . 33,527. 

Total_.________-------=- 919,206 488 ,236 122,926. 86,945 153,457 147,158 

1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 
2 Included with ‘“‘Miscellaneous” to avoid disclosing individual company confidential data. 
3 Included with “Pigments” to avoid disclosing individual company confidential data. 
‘ Included with “Alloys and carbide” to avoid disclosing individual company confidential data. 

Table 6.—Distribution of titanium-pigment shipments, by industries | 

a: - (Percent) 

a | Industry | 1963 1964 1965 1966 1967. 
i 

Distribution by gross weight: 
- Paints, varnishes, and lacquers._..-.-...---------- 63.3 62.6 62.9 61.6 61.9 

Paper..__.__.-..---------------4--------------- 12.5 12.4 (12.6 13.9 14.6 
Floor coverings__-_..._.---.-.------------------ 4.3 3.9 3.6 3.4 2.7 
Rubber________.__.--.----------.-------------- 4.0 3.1 4.2 4.2 2.8 
Coated fabrics and textiles (oil cloth, shade cloth, 

artificial leather, etc.)_......._-..-.------------ 2.0 1.2 1.4 1.4 1.4. 
Printing ink.______.....---.-.-----------~------ 1.6 1.7 1.8 1.9 - 2.0 
Roofing granules. _..........-.------------------ 2.1 1.6 1.3 1.2 | 1.1 
Ceramics___.......-_..------------------------- 1.2 1.5 1.5 1.7 1.9 
Plastics (except Soor covering and vinyl-coated fabrics 

and textiles)___._.._....._.....---.-.-.-------- 2.9 4.4 3.6 3.8 5.1 
Other (including export)._..._.-.....-.---------- 6.1 7.6 T1 6.9 6.5 

Total___________._-__.-.---------------------- 100.0 100.0 100.0 100.0 100.0 

Distribution by titanium dioxide content: . 7 . 
Paints, varnishes, and lacquers....._.....-.---.---- 57.0 56.8 57.4 56.4 57.5 
Paper___.___..._---------_-~-------------------- 15.5 15.2 15.2 16.7 17.2 
Floor coverings_._._..__......------------------- 5.2 4.7 4.3 3.9 3.1 
Rubber___________-_-_..-_----------.~---------- 4.9 3.7 5.0 4.9 3.2 
Coated fabrics and textiles (oil cloth, shade cloth, 

artificial leather, etc.)_._._._..-..----..--------- 2.0 1.4 1.6 1.6 1.6 
Printing ink_._____.___._-_------.-------------- 2.0 2.1 2.1 2.2 2.3 
Roofing granules...__...-..-..------------------ 2.6 1.9 1.7 “1.5 © 1.4 
Ceramics___.______.--_------------------------- 1.5 1.9 1.8 2.1 2.2 
Plastics (except floor covering and vinyl-coated fabrics 

and textiles). .___._.___.__._..---_.------------ 3.7 5.4 4.3 4.6 6.0 
Other (including export).._.._.__-_-.---.--------- 5.6 6.9 ~—6«66..6 6.1 . 6.5 

Total_____.___---_-__------------------------ 100.0 100.0 100.0 100.0 100.0 
i
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ponents, fasteners, and critical airframe view. Each of the four-bladed propellers is | 
_. parts. The powerplant for the C-5A is the 5 feet in diameter and weigh 740 pounds. 

General Electric TF-39 engine, while the New uses for titanium reported in 1966 
Pratt & Whitney JT9 will be utilized in and 1967 included a sheath for an immer- 
the 747, Both of these engines reportedly sion type heater”; an aortic heart valve®; 
use more titanium than any jet engine pro- a new type prosthetic device,t and the 
duced previously. | | boom and upper portion of the mast for 

| According to Oregon Metallurgical Corp. __ the racing sail boat, the Intrepid. 
| titanium propellers were cast for use on a Pigments.—Consumption of titanium 
high-speed hydrofoil gunboat. The blades pigment in 1967 on a gross weight basis - 
were 22 inches from hub to tip. _ | and using shipments as a gage was 4 per- 
Wyman Gordon, Inc. reportedly forged cent less than that in 1966. Consumption 

titanium blades to drive the Navy’s 300- in 1966 on the same basis was 3 percent 
ton hydrofoil experiemental craft, Plain- higher than that in 1965. | 

| gt EK | 
| Industry stocks of rutile increased 7 per- melters and semifabricators at yearend was 

cent to 185,000 tons, equivalent to more 4,894 tons, 645 tons more than that at the 
than a year’s supply at the 1967 consump- end of 1965. | | 
tion rate. Himenite inventories also in- 9 ————__—— 

2 igni t itanium | 2 Chemical Age (London). Immersion Heater creased significantly, but stocks of titanium Chemical Age. (London). Immersio 96, No. slag declined. Yearend stocks of titanium | 2452, July 9, 1966, p. 70. 
3 American Metal Market. Aortic Heart sponge metal held by producers, melters, |) American | Metal |. Marke 74, No. 8, dan. and semifabricators totaled 2,810 tons com- 12, 1967, p. 15. 

; 4 American Metal Market. Titanium Gets In- 
P ared with 826 tons on hand at the end of to the Canine Whirl. v. 74, No. 20. Jan. 30, | 1965. Titanium metal scrap’ held by 1967, p. 2. : : 

" | Table ¢.—Stocks of titanium concentrates in the United States, Dec. 31 

' (Short tons) 

- Yimenite Titanium slag Rutile 

Year and stock Gross TiOz Gross TiOs Gross TiOz 
on weight content, weight content weight content. 

estimated estimated . estimated 

1966: 
— Mine. l. 222-2 () (2) eeee eens ence ee ee 3) () 

Distributor. -.......-...-. * 142,440 t 87,562 (*) (2) T 16 ,336 ¥ 15,628 
. Consumer. _...2--.2-...-. + 654,680 + 362,245 137, 269 97,022 *157,107 © 151,111 cana a 

Total. .-..2.--------.-. * 797,120 + 449,807 137,269 97,022 +°173,443 © 166,739 a an eer re rtereeennen nee tee ees 
1967: 

Mine._.._.-.-.--..------ (1) (2) eenee meee cent ene () (2) 
Distributor.........-...-. 194,994 119,219 (?) (?) 11,373 16, 883 
Consumer_.............-. 660,712 363 , 443 130, 389 $2,310 174,099 167,516 a ee 

Total._..-2-2-.-2--..-. 855,706 482, 662 130, 389° 92,310 185,472 178,399 

. 

® Revised, 
1 Included with ‘‘Distributor” to avoid disclosing individual company confidential data. 
? Included with ‘‘Consumer” to avoid disclosing individual company confidential data. 

PRICES 

Concentrates—The yearend prices, per short ton, respectively. The quoted 
f.o.b. Atlantic ports, quoted in Metals price for domestic ilmenite (60 percent 
Week for imported ilmenite (54 percent TiOz) and titanium slag (70 percent 
TiOz) and rutile (96 percent TiOz), re- TiOz) from Canada, remained at $35 per 
mained unchanged in 1966 and 1967 at short ton, and $43 per long ton, respec- 
$21 to $24 per long ton and $119 to $121 _ tively.
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Manufactured Titanium Dioxide.—The Metal.—Yearend prices for various 

base prices of rutile and anatase grades of grades of titanium sponge metal of domes- 
manufactured titanium dioxide pigment tic and Japanese origin were virtually un- ! 
and calcium-rutile base titanium pigments changed in 1966 and 1967, and were | 
were unchanged in 1966 and 1967. A 2.5- quoted in Metals Week at the end of 1967 ! 
cent-per-pound reduction was quoted for as follows: — | 
paper grades of anatase titanium dioxide. 4 ! 
The following prices were quoted in Oil, !itanium sponge metals: | 
Paint and Drug Reporter at the end of titanium, 99-5 percent i 

maximum; Brinell 
1967. hardness number, | 

| 115 maximum......... $1.32 
Price per Japanese titanium sponge... $1.23-$1.25 

Anastase, chalk-resistant, pound Russian titanium sponge metal contain- 
regular and ceramic: . ing a minimum of 99.6 percent titanium 

Carlots, delivered......... $0.255 was quoted at $0.97 to $1.10 per pound at 
Less than carlots, delivered. .265 the end of 1967. 

Rutile, nonchalking, bags: 
Carlots delivered East..... 275 Ferrotitantum.—Nominal prices at year- 
Less than carlots, delivered end for various grades of ferrotitanitum 

East. ............0.000, .285 were quoted in Metals Week as follows: 
Titanium pigment, calcium- | | : , | 

rutile base, 30 percent TiOsz, Price 
bags: Low-carbon, per pound........... $1.35 

Carlots, delivered......... .09375 | Medium-carbon, per short ton..... 375 
Less than carlots, delivered. .09875 | High-carbon, per short ton........ 310 

| FOREIGN TRADE 

Titanium dioxide exports in 1966 and mill products, and total exports of tita- 
1967 continued the downward trend of nium was 5 percent higher than that of 
recent years. As in past years almost half 1966. | 
of the pigment exports went to Canada. Imports of Australian ilmenite to the 
The quantity of titanium ores and concen- United States in 1967 increased substan- 
trates exported in 1967 was more than tially, however, imports of rutile from Aus- 
double that exported in 1966. The value tralia were about the same as in the two 
of exports in 1967, however, was signifi- previous years. In 1967, a substantial quan- 
cantly lower, indicating that most of the tity of rutile was imported for the first 
material exported under the classification time from Sierra Leone, bringing total im- 
in 1967 was ilmenite. Canada, was the ports of this material, for use chiefly im 
principal recipient of the titanium ores making titanium metal and pigment, to a 
and concentrates. record high. 

A decline in exports of titanium metal Imports for consumption of unwrought 
and alloys, sponge and scrap in 1967 was titanium and waste and scrap in 1966 and 
more than offset by an increase in exports 1967 totaled 5,675 tons and 7,676 tons, re- 
of intermediate titanium mill shapes and spectively. Material from Japan was vir- 

Table 8—U.S. exports of titanium products, by classes 

Ores and Metal and alloy Intermediate mill Dioxide and 
concentrates sponge and scrap shapes and mill pigments 

products, n.e.c.! 
Year OO 9h > 

Short Value Short Value Short Value Short Value 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) 

1965_.-.------.-. 1,201 $203 2,132 $2,070 605 $5,144 26,896 $7,249 
1966__._.---..-. 1,300 213 1, 733 1,988 1,371 9,585 26,872 7,501 
1967___...-_..-. 3,027 167 1,429 1,703 1,811 13,344 25, 852 7,165 

1 Not elsewhere classified.
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tually all sponge metal and totaled 4,183 Imports of titanium dioxide in 1966 | 

and 4,585 tons, respectively, in 1966 and and 1967 were 47,988 tons and 46,774 

| 1967. Most material from the United tons, respectively, compared with 49,603 

Kingdom also was sponge metal and in tons imported in 1 965. As in past years 

1966 and 1967 totaled 1,349 tons and Japan, Finland, France, and West Ger- 

1,022 tons respectively. In 1966 and 1967, many were the principal suppliers. 

65 tons and 1,313 tons of titanium sponge ~The tariff on titanium sponge metal, 

metal was imported for consumption from _ waste, and scrap remained at 20 percent ad 

the U.S.S.R. The remainder of the imports Vv alorem. The duty on wrought titanium 

under this category was titanium scrap and was 18 percent ad valorem. Duty on tita- 

came chiefly from Canada. | nium waste and scrap was tentatively sus- 

Imports of wrought titanium metal. in pended through June 30, 1969. Pr esidential 

1966 and 1967 were substantially higher Pr oclamation 3822 authorizing reductions 
| a . OAA 4 in tariffs in accordance with the Kennedy 

than that of 1965. The 304 tons imported . . 
“n 1966 double th 1 in 1965. I Round trade agreements was signed in 

in 1906 was double the total in 1V0v. in December 1967. The first stage of duty re- 
1967 imports of wrought titanium leveled ductions applying to calendar year 1968 

off at 299 tons. Japan was the principal and becoming effective June 1t, 1968 in- 

supplier. | | - cluded titanium sponge metal. | 

Table 9.—U.S. imports for consumption of titanium concentrates, by countries 

(Short tons and thousand dollars) | 

Eo 
- Country - 1965 1966. 1967 

a 

Ilmenite: a . . 

Australia____..__._--.---------.---------------- 49,312 46,245 60, 689 

Canada 1__________-.----------.---------------- 117 , 003 140, 237 147,216 

Other countries. ....--.-------------------------°. --------- 5T -. J | 

Total: oe 7 
Short tons....--_--------------.~---------- 166,315 186,539 207 , 906 

‘Value (thousands) -._.._------------------- $4,771 ' $6, 698 $5,145 

Rutile: . 
Australia_.......-_.-------.-------------------- 151,748 © 151,463 153 , 768 

Sierra Leone____..___-_-_.__-_-----.-------------  -------=-- 19 13,129 

Other countries......__---.--------------------- 0 --------- (2) 203 

Total: . . 
Short tons____._-__._.----.---------------- 151,748 151, 482 167,100 

Value (thousands) - --.--------------------- $10,114 $8,494 $11,943 

1 Chiefly titanium slag averaging about 70 percent TiQz. 
2 Less than ¥% unit. sO 

WORLD REVIEW 

Sherbro Minterals Ltd., made its first Canada and one was completed in the Re- 

commercial shipment of rutile from its public of West Germany. New and ex- 

new mine in Sierra Leone. However, its panded sulfate plants also were planned or 

dredge sank late in 1967 and production completed in Australia, Brazil, France, 

was expected to be resumed in June 1968. Mexico, Norway, West Germany, and 

A new titanium pigment plant utilizing Yugoslavia. 
the chloride process was planned in
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Table 10.—World production of titanium concentrates (ilmenite and rutile by countries) 1 

(Short tons) 
: 

Country 1968 1964 1965 1966 1967 © 
I 

Ilmenite: . 
Australia (shipments) -__---- r 225,715 340, 064 r 493,959 r 574,578 e 600,000 

Brazil ?.__.__.__.--------- 6,484 9,117 10, 796 14,920 e 15,000 

Canada (titanium slag)3___ -- 379 , 320 544,721 545,916 524,773 602 ,455 

Ceylon._._.__-.----------- 21,041 50,880 54,222 445,415 58, 573 

Finland...._.--..----.---- 103,461 127 , 937 117,947 129, 588 137,789 

India. .__.._-------------- 28,619 13,273 33, 132 33 , 253 e 30,000 

Japan (titanium slag). ------ 963 2,161 3,190 r 3,867 6,293 

Malagasy Republic- --_------ 4,027 5,291 6,957 6,821 e 6,600 

Malaysia 4_.......--------- 164, 656 144,774 186,154 130, 364 e 140,000 

Mexico._____.--------.---- 155 ___._-_-____-_ --- eee eee wee eee ee ee == -- 

Norway _._---------------- 267,040 299, 854 311,017 407, 546 e 407,855 

Portugal__..-.------------ 45 63 83 278 e 419 

Senegal___.__--------.---- 13 , 436 1,455 ..--.------  -----------  ----+-+------ 

South Africa, Republic of-___- 31,089 ___._-..--_ ------.-----------------  -------+---- 

Spain. __......---_-------- 55,745 48,418 35,458 46,548 20,490 

United Arab Republic__.---- . 696. 23 __.-_------ 607 _____------ 

United States §......_------ 888, 400 1,001,132 969 , 459 965,378 935,091 
Rn 

Total ilmenite 6&._______-- ' 2,190,742 *2,589,162 +*' 2,718,290 r 2,883,986 ¢ 2,959,965 

Rutile: 7 - . -_ 

Australia._......---------- 205,251 204,256 r 243,410 r 277,200 © 300,578 

Brazil_..._....-.--.-------- 429 315 397 © 37 e 400 

India______.-------------- | 2,062 2,062 1,452 2,002 # 2,000 

Senegal___...------------- 780 60 _____-----_) ----e eee ee = += 

South Africa, Republic of___- 1,885 __--_-_----) ----------- 0 -------- ee - 22-2 ------ 

United Arab Republic..----. 4A Louw) ---------=- 37) ~__-------- 

United States....._.-.----- 11,915 8 , 062 WwW WwW Ww 

Sierra Leone____-_.-_-----.  ----------) -------=--- 0 ----------- e 50 15,000 
i 

- Total rutile 6.......-..--- r 221,826 t 214,755 t 245,259 r 279 , 325 e 317,978 

NN TTS 

e Estimate. Pp Preliminary. * Revised. 
W Withheld to avoid disclosing individual company confidential data. . 

1 Titanium concentrates are produced in U.S.S.R., but no reliable figures are available. 

2 Production—Comissao Nacional de Energia Nuclear only. 
3 Containing approximately 70 to 72 percent TiO. 
4 Exports. 
3 Includes a mixed product containing ilmenite, leucoxene, and rutile. 

6 Total is of listed figures only; no undisclosed data included. 

Australia.—A new dry separation plant pigment plant at Bunbury, western Aus- 

at Hexham, New South Wales, was started tralia, was expanded 20 percent in 1966 to 

up in 1966 by Associated Minerals Con- 1 2,000 tons. 

solidated Ltd., the largest rutile producer. Western Titanium N.L., a major pro- 

The plant is expected to eventually have ducer of ilmenite at Capel in Western Aus- 

an annual capacity of 60,000 tons. tralia, planned to begin early in 1968, 

Annual capacity of the Laporte Tita- | semicommercial production of a product 

nium (Australia) Ltd. titanium dioxide containing about 93 percent titanium 

Table 11.—Australia: Exports of ilmenite concentrates, by countries 

(Short tons) 
ns ———— 

Destination 1963 1964 1965 1966 1967 © 

ns 

France__....._--------------------------- 1 45,406 28,947 53,215 90,500 

Japan__.__--.---------------------------- 25,337 55, 876 50, 884 49 , 362 69,200 

Netherlands. __..._-.----------.---------- 1,127 411 333 7,417 @) 

South Africa, Republic of_...-.-.----------- ------- 20,017 24,640 ‘11,314 @) 

United Kingdom____._..-_---------------- 80,0382 136, 516 225,912 216, 668 186,100 

United States._...._.......------.-------- 40,430 17,130 72,913 53,923 54,500 

Other countries__.__.--------------------- 28,358 227 376 7,338 49,7006 
a 

Total_._.__.----------------------- 170,285 275, 583 404,005 399 , 237 450,000 

nn 

P Preliminary. 
1 Included with other.
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Table 12.—Australia: Exports of rutile concentrates, by countries — 

(Short tons) 

Destination 1963 =: 1964 1965 1966 1967 P 

Belgium_.._._..._.-.--..--..-------------- 3,212 4,287 4,084 2,465 - (4) 
France___.__ 2 eee eee eee 6,938 9,803 12,758 13, 642 8,750 
Germany, West__-_._..__._-.-_.-.-------- 4,972 10,625 9,051 10,750 11,300 
Italy2...2 2 eee eee eee 7,158 6,851 5,915 6,287 ) 
Japan.____-__ eee eee e------ «= 12, 460 17, 832 22,715 24,431 32,900 
Netherlands... ....-.-..--_-.----.-.---.-. 10,626 15,206 12,601 9,859 21,000 
Poland. __-_-_----------------------------  ------- 0 --------- 4 638 N4 (2 
Spain.__- 2.22 ee eee ee eee eee ee ee ene ' 
Sweden. oa occcatrrtrcrcrerte 4,392 4,454 +e 3,857 ty 
witzerland_____..._.-.--- e+ -i-eeeeeeee eeee-e r++ +e , 064 

United Kingdom__________-_-_--__.-__-_-_-_. 16,386 17,187 18,923 17,343 17,900 
United States.___-.-. 0-2-2 eee ee. «= 88, 234 107, 539 152,479 136, 556 146 ,000 
Other countries._.22.-2 2-2-2 «18, 671 23,376 15,574 33, 854 52,150 . 

Total... -_-.---------_..-------. 173,049 217,160 268,188 259,044 290,000 

> Preliminary. 
1 Included with other. 

dioxide for use as a substitute for natural from 30,000 tons per year to 40,000 tons. 
rutile. Capacity of the plant, which re- ‘The chloride process was expected to be 
portedly cost $500,000, will be about used for the additional 10,000-ton capacity. 
10,000 tons of the upgraded product per | . | 
year PS P P Ceylon.—The state-owned Ceylon Min- 

Brazil.—Titanio do Brasil S.A. (TIB- ¢F2! Sands Corp. planned to move its 
RAS began construction of a $25 million ilmenite concentrating p lant from the 
sulfate process titanium dioxide plant near "UNS hone at Pumoudas on ne northeas t- 
Salvador, Bahia, with an annual capacity ‘°™ , TT, to ir nt Trin ce, "1 out mi il 
of 20,000 tons per year. Laporte Industries sout Th € port at roduces sb 1S 60.00 0 
Ltd., reportedly will provide technical as- Y°™" f ql company produces Lich .? 
sistance in planning the plant, which is tons of umenite per year, whic xs ex 
scheduled for completion in mid-1969. P° ted to Japan, and about 10,000 tons of 
SUDENE, the Inter-American Develop- 2 mixed product containing equal portions 

| ment Bank, and a group of industries from of r utile and Zircon. E quipment for sepa- 
southern Brazil will finance the project. rating the rutile and zircon was received 

The Government announced plans to — yom me United States ane produc tion of 
spend several hundred thousand dollars to as din 1968. sa mncomatee was 

explore the northeastern and central P@rned i ’ 
regions of the country for ilmenite and Chile.—A high-grade deposit of rutile 

rutile. was reportedly discovered near La Serena 

Canada.—Construction of a ninth ™ Northern Chile. 

amenite smelting furnace at the Quebec France.—Construction of a new 25,000- 
ron and Titanium Corp. (QIT) plant at ton-per-year titanium dioxide plant at 

Sorel, Quebec was completed early in Calais was completed early in the year. 
1967. The new furnace reportedly has he plant, which was built by British 
50 percent greater capacity for pr oducing Titan Products Co., Ltd., will utilize the 
facnners as can ity of oo the he sae sulfate process instead of the chloride proc- 

. , - _ ess, as originally announced. 
furnaces also was increased, raising total , s y 
titanium slag capacity to about 650,000 Germany, West.—Pigment Chemie 
tons per year. QIT continued research to G.m.b.H., completed a 6,000-ton expan- 
develop a competitive substitute for sion of its titanium dioxide plant at Hom- 
natural rutile. berg, bringing total annual capacity of 

Canadian Titanium Pigments Ltd., a 26,000 tons at the end of 1966. A 17,000- 
wholly owned subsidiary of the National  ton-per-year unit for producing titanium 
Lead Co. was increasing capacity of its ti- pigment by the chloride process was re- 
tanium pigment plant at Varennes, Quebec _portedly completed at the Titangesellshaft
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m.b.H. pigment plant at Leverkusen. An Japan.—Toho Titanium Co.  Lid., 
equivalent capacity of sulfate pigment raised annual capacity of its titanium 
plant was expected to be phased out, leav- sponge metal plant at Chigasaki, Kanagawa 
ing a total capacity of about 95,000 tons Prefecture, to 4,000 tons early in 1967 and 
per year. planned an additional capacity increase. 

| Capacity at the Osaka Titanium Co. Ltd. 
India.—The Dharahgadrha Chemicals plant in Hyogo Prefecture at the end of 

| Co. Ltd., reportedly planned to produce a the year was believed to be in excess of 
rutile substitute from Travancore ilmenite 4,000 tons annually. 
with technical help from the Wah Chang Toho and Osaka produced 8,642 short 
Corp. of the United States. : tons of titanium metal in 1967 compared 
Demand for titanium dioxide pigment with 7,090 tons produced in 1966. 

was said to exceed domestic production Hokuetsu Electric Chemical Co. produced 
and the Birla (private) interest planned 4,961 tons of titanium slag in 1966 and 
to build a titanium pigment plant at 4:9/7 tons in 1967. ) Fda Alwaye. The only producer of Toyo-Stauffer Chemical Co. Ltd. planned yar near Alway | yp . . 
titanium pigment, Travancore Titanium to build a 400-ton-per-year titanium. tri- Pg “3? : chloride plant near Tohyuama. Process Product, Ltd., with a plant at Kochuveli, and plant design was to be supplied by 
Trivandrum, in Kerala, had a capacity of Stauffer Chemical Co. of the United States. 
6,700 tons per year, however, output was Malaysia.—Japan continued to be 
reportedy only about 3,000 tons annually. the principal market for ilmenite. 

| Table 13.—Malaysia: Exports of ilmenite by countries __ 

(Short tons) 
eee 

| Destination 1962 1963 1964 1965 1966 
A 

Belgium. __.____-.-.-2- eee. 19,470 14,663 22,184 @) France______-.-_.-- 2-2 e ee. 34, 658 63,194 58, 805 27,351 (7) | Japan_-__-_.-- 2-22 ----eeee-_ = 77,502 81,537 71,037 86,300 106,332 
Other countries. _._____-._____________ 1,696 — 455 269 319 23,532 | 

Total. ____.--2 +2. «118, 856 164, 656 144,774 136,154 130,364 | 
SSS 

; 1 Belgium and France are included under other countries. . 

Mexico.—Pigmentos y Productos Qui- Sierra Leone.—Sherbro Minerals Ltd., 
micos §. A. de C.V. planned to increase the made its first commercial shipments of 
annual capacity of its titanium dioxide rutile from its new mine in the Gbang- 
pigment plant at Tampico from about bama area in the southwest in June 1967. 
8,000 tons to 15,000 tons. The company’s dredge sank in December 

: | and production was not expected to be re- 
New Zealand.—The Department of sumed until June 1968. 

Scientific and Industrial Research was in- . . 
vestigating ilmenite resources said to total South Africa, Republic of.—P Togress 
45 million tons, near Cape Foulwind in the Minerals (P ty) Ltd., owned by banking 
Buller District of South Island. firms in Switzerland, planned to begin | mining ilmenite and possibly rutile from 
Norway.—Titan Co. A/S, a subsidiary 2 deposit at Cape Morgan, 56 miles east of 

of National Lead Co. completed expansion East London near the border of ‘Transkei, of its titanium dioxide plant at Frederik. ¢@tly in 1968. The company purchased the 
stad in 1966, raising annual capacity to entire dry separation plant of Umbgababa 
15,000 tons. Titania A/S, another National Minerals, Ltd., which formerly mined Fu- Lead subsidiary which produces ilmenite tile and ilmenite near Durban. Output of 
at Tellnes planned to build a $21 million 160,000 tons of ilmenite and 20,000 tons of 
ilmenite smelter to produce about 200,000 rutile and zircon per year was scheduled. 
tons of titanium slag per year containing Spain.—Several small firms reportedly 
75 percent TiOs. planned to form a jointly owned company
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to mine ilmenite near Lugo in the north- Yugoslavia.—A 20,000-ton-per-year ti- 
west. The deposit was believed to be small tanium pigment plant to be built by 
but virtually chrome-free. CINKARNA at Celje was scheduled for 

United Kingdom.—A_ report indicated ncid letion in . 1972. Byp rowue t eae 
that the aircraft industry accounted for 94 acid from the Zane smelter of NKA NA 
percent of the market for titanium metal and Egyptain ilmenite reportedly will be 
in 1960 compared with 75 percent in utilized. | | 
1966.° | | 

TECHNOLOGY oo 

Increased demand for rutile to make dustrial Research Organization (CSIRO) 
titanium tetrachloride used in titanium and involved the reduction of the iron in 
pigment and metal production, coupled ilmenite at less than slagging temperatures 
with growing concern for the long range and subsequent reoxidation of the iron in 
availability of an adequate rutile supply, aerated water and separation of the iron 
has led to considerable research in recent and titanium oxides by decantation. Early 
years on developing methods for utilizing | development work on the process was de- 
ilmenite in place of rutile in these appli- scribed in a report.® 
cations. Processes to produce a high titania The development and operation of a 
content product from ilmenite’ which  cone-type concntrator for separating the 
would be soluble in sulfuric acid and, thus heavy mineral fraction containing ilmenite 
suitable for use in the sulfate process for and rutile from sand deposits was de- 
making titanium pigment also have been - scribed. One of the principal advantages 
studied. A comprehensive review of the of the cone concentrator is the relative 

research on chemical beneficiation of constancy of recovery regardless of the 
ilmenite was reported by Hartley.® fairly large changes in grade which are 

The Summit Industrial Corporation. normally encountered in beach sands con- 
through its subsidiary, Oceanic Process taining titanium minerals. 
Corporation was developing a _ patented Development history, uses, properties, 

: process for making a titanium dioxide con- and methods of preparing titanate cera- 
centrate and a high-purity iron oxide mics, with specific reference to electrical 
or powder from ilmenite.’ In this process, properties were discussed in a report.’® The 
which was being investigated in 1967 on a_i piezoelectric property (ability to trans- 
pilot plant scale, ilmenite is oxidized by form electrical and mechanical energy) of 
roasting in air or other oxygen-containing titanate ceramic bodies has led to extensive 
gas at 750° to 1,200° C for 20 to 150 use of the material to generate ultrasonic 
minutes, converting the iron in the ilmen- vibrations or transform them into electric 

ite to the ferric state. The iron is then energy in a number of applications, in- 
reduced to the metallic state with carbon cluding underwater communications, gages, 
or other solid reducing agent at 750° to —THodulincon. Peter. Titani Light Metals 

1,250° C. The metallic iron is then g Metals Industry, v. 29, No. 332, January 
leached from the reduced ilmenite with a 1966, p. a4. R. F. Methods of Producing Tit 

ferric chloride solution, leaving a product  jiym “Oxide Concentrate. From Tlmenite. Hight 
containing more than 90 percent TiOe. A Commonwealth Min. and Met. Cong., Australia 

portion of the iron contained in the leach Been Session, ‘Reach Sands 399. ANttie Collins 
solution is oxidized to recover iron oxide Street, Melbourne, Victoria, Australia, pp. 36- 
and the solution is recycled. The particle 28, Shiah, Chyn Duog (assigned to Oceanic 
size of the TiOz product was essentially Process Corporation). Process for Producing 

. . : Titanium Dioxide Concentrate and Other Use- 
the same as that of the original ilmenite. ful Products, From _lmenite and Similar Ores. 

ducer of ilmenite, planned vo build a semi, yg Be*keh; BHR H. Canning, B. A, Good. 
commercial lant in 1968 capable of pro- grading Ilmenitie Mineral Sands, Mining 

ducing 10 000 tons of material containing Paper °° Pres. eas an nual Conf, Australia. 5 -M.M., Apr. 23, , pp. 
about 93 percent titanium dioxide an- ® Carpenter, J. H. The Reichert Cone Sepa- 

. . rator. Can. Min. and Met. J., v. 59, No. 656, 
nua from tmenite. tre process to. be December 1966 pp. LAIST. ste. Covamies 
used was develope estern Titanium len, red C. The Titan , 
and the Commonwealth Scientific and In- seram ic Industry. V. 87, No. 1, July 1966, pp.
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and ultrasonic machining. The composi-  trolytic cells for reducing titantum tetra- 

tion and manufacturing process affects the chloride to titanium metal were assigned 

dielectric property (ability to store elec- to TMCA.*” The bulk of titanium metal 

trical charge) which makes titanates good produced by TMCA was made by the re- 
° § ° . = . y e ° »y : . 

materials for minature capacitance com- duction of titanium tetrachloride with 

ponents. Methods for controlling and magnesium. oe 

maintaining raw material purity and par- Oregon Metallurgical Corporation con- 

ticle size and improving the processing of tinued expansion of its new titanium 

titanate capacitors were discussed in sponge metal plant at Albany, Ore., which 

another report.” reportedly utilized a new patented process 

The properties and growing use of tita- for removing impurities from the sponge.** 

nium carbide metal cutting tools were de- ‘In this process the titanium sponge metal 
scribed in a number of reports. The ad- resulting from the reduction of titanium 

vantage of titanium carbide cutting tools tetrachloride with magnesium metal is 
was attributed to their resistance to high heated in the presence of a stream of inert 
temperature, which makes them suitable 845: The contaminants, consisting princi- 
for use at higher cutting speeds. Titanium Pally of magnesium chlorides, are evapo- 
carbide is susceptible to breaking under rated, carried in the stream of inert gas, 
impact during discontinuous cutting, and separated from the gas by condensa- 

hence, under current technology titanium ON. oo, 
carbide cutting tools are limited to fairly The process to make titanium metal 
light cutting conditions such as encoun- used by Reactive Metals Inc. at Ashtabula, 
tered in finishing or semifinishing. The Ohio, was described in a report. Reactive 
Ford Motor Co. was developing two grades used sodium metal to reduce titanium 
of titanium carbide for roughing cuts.” tetrachloride in a two-step process, the first 

According to tests made by Adamas Car- of which involves continuous reaction be- 

bide Corp., titanium-carbide-faced dies for tween sodium and itanium tetrachoride 
stamping electronic-switch vibrating reeds to yield fitantum dichloride. The dichlo- 
out of 52 alloy nickel were almost twice as * de is subsequently reduced with addi- 
efficient as one grade of tungsten carbide." tional sodium to titanium metal in a batch 

Titanium carbide made by a new vapor P ae h d titan 
deposition process also was formed into arse Ned. fen f titanium alloy plates 

tubing, cylinders, and rectilinear shapes for to d ‘elopmne or fabrication tests related 
use as high-temperature bearings, guides to development of the supersonic transport 

3 . . 

for textiles and synthetics, pitot tubes, 11 Hyatt, E. P. and H. R. Laird, Dielectric 
abrasive fluid transport, sand blast and Titanate Body Improvement, am Ceram. pc 
ce as . 14 ull., v. » No. 5, May , pp. 541-544. injection nozzles, and valve seats. 12 Iron Age. TiC: A New Era in Cutting 

The decrease in toughness of pure tita- Tools, v. 198, No. 24, Dec. 15, 1966, pp. 57-60. 
nium carbide at hich t Product Engineering. Brazed-on Facings 

4 o bw th ddite fee tenn he of improve Tool Life. v. 37, No. 26, Dec. 19, 

reduce the addition of a few tenths o » BD. 220. 
a percent "tf boron? Mixt of e s 14 American Metal Market. Teeg Makes Ti- 

: . ures oi titanium tanium Carbide Tubes by a New Vapor De- 

carbide and aluminum powder compacted eee on iL rocess. v. 73, No. 210, Oct. 28, 
. ° e » D. e 

by explosive ae Dan anical compaction Th. William, wi G. Dispersion Hardening of 
were compared.’® Differences in room tem- itanium Carbide by Boron Doping. Trans. 

. . AIME, v. 236, . 2, . - 
perature properties were largely eliminated 216. Y No, 2, February 1966, pp. 211 
by immersing the compacts in molten 16 Bergmann, O. R. Aluminum-Bonded Tita- 

. . nium Carbide Cermets. Am. Ceram. . Bull, 
aluminum. However, the explosive bonded v. 45, No. 7, July 1966, pp. “Fs0 O48. " 
compacts retained higher strength at ele- Met P riscu, vonn C. £ (assigned | to aitane 

etals Corporation o merica). ectrolytic 
vated temperatures than the pressed com- Cell for the Production of Titanium Metal, 
pacts. U.S. Pat. 3,282,822, Nov. 1, 1966. 

Monyder, Linden E. (assigned to Titanium 
__ : . etals Corporation o merica). Electrolytic 

Metal.—Detail of the new electrolytic Production of Titanium. U.S. Pat 3,274,083, 
process to produce titanium metal, which Sept. 20, 1966. h 

: elton, Stephen M., Henry G. Poole, and will account for part of the 6,000-ton-per- aAilen Dp.’ Abraham (assigned to Oregon 
year expansion of TMCA’s Henderson, Metallurgical, Corporation). Purification |. of 

. . ontamina eactive etal oducts. U.S. 
Nev., _utanium sponge metal plant were Pat. 3,356,491, Dec. 5, 1967. al Proaue 
not disclosed. However, two patents con- Che Chemical | Engineering. Sodium Proves 

: : . eap Key To Unloc itanium. v. 74, oO. 
cerning the design and operation of elec- 21, Oct. 9, 1967, pp. 126-128.



1146 MINERALS YEARBOOK, 1967 | 

(SST) and other advanced aircraft. United Essen, West Germany, reported that it had 
States Steel Corp. produced a 1-inch-thick begun melting titanium ingots 1 meter in 
plate, 512 inches long and 64 inches wide, diameter, 3.5 meters long, and weighing up 
and a 0.75-inch-thick plate 521 inches long to 10 tons. The ingot size was believed to 
and 67 inches wide. Bethlehem Steel Corp. be the largest cast in titanium and was 
produced five, 0.25-inch-thick plates, 520 produced in a fully automated high-vac- 
inches long and 74 inches wide. uum electric arc furnace drawing 36,000 

Fried Krupp Schmiede and Giesserei, amperes.



By Richard F. Stevens, Jr. * 

The tungsten industry during 1967 gram administered by the General Serv- 
was marked by higher and relatively ices Administration (GSA) was revised 
stable prices which encouraged the open- in March 1966. The tungsten concentrate 
ing or reopening of several idle mines in the DPA inventory, all of which was 
in the free world. declared to be excess, was offered for 

Although domestic demand for tungsten sale at $43 per short-ton unit adjusted 
fell approximately 23 percent from the for premiums and penalties, as a “shelf” 
record high reached in 1966, the result- item on a “first-come, first-serve” basis. 
ing level was high compared with other During 1967 some 5.9 million pounds, 

years. The major _ reasons for this tungsten content, of this material was 
rate of consumption, primarily in the sold by GSA at an average adjusted price 
form of tungsten carbide, were the de- of $39.46 per short ton unit. In addition, 
mands of the war in Viet-Nam and the GSA _ sold almost 500,000 pounds, 

increased market for snow-tire studs. tungsten content, to the U.S. Army Mate- 
Three major factors influenced the  riel Command at an adjusted average 
improved world tungsten market in 1967: price of $32.44 per short ton unit during 

The relative price stability that occurred the year. Because this material was to be 

as a result of the U.S. Government’s used by a Government subcontractor, 

stockpile sales policy; the absence of GSA sold the tungsten concentrate at a 

significant quantities of tungsten exports base price of $35.07 per short ton unit 

from mainland China; and the continued rather than the normal $43 per short 

- yelatively high level of industrial activity ton unit ($43 less duty of $7.93 per 

in Japan, Western Europe, and the United short ton unit). Because no restrictions 

States. . | on the exportation of this material were 

Legislation and Gove ent Programs. 1 Commodity specialist, Division of Mineral 

—The long-range tungsten disposal pro- Studies. | 

Table 1.—Salient tungsten statistics 

(Thousand pounds of contained tungsten) 
eS 

1963 1964 1965 1966 1967 

a 

United States: 
Mine production. _..._...------------------ WwW WwW W WwW 9,250 

Mine shipments_-_-__-.----------------------- 5,384 8,798 7,566 8,842 8,649 

Releases from Government stocks. ._..---.---- 418 758 926 8,273 6,393 

Exports !}_______.-------------------------- 51 719 11 101 974. 

Imports, general__._.___..-_---------------- 3,882 2,737 3,495 4,208 2,004 

Imports for consumption_.-__.-------------- _3,060 3,148 3,618 4,298 1,699 

Consumption of concentrate___.___._....---- 11,061 12,311 13.868 18,058 13,860 

tocks: 
Producer_____.__.___---_-------------- 3,313 580 411 358 975 

Consumer and dealer_______..---------- 2,934 2,090 1,434 1,582 1,134 

World: Production_.___.__._...------------------ 59,676 61,924 60,146 64,040 61 , 862 

Consumption P ?___._._....----..----------- 88,191 41,870 44,219 48 ,970 38 , 690 

nO 

© Preliminary. t Revised. . 

W Withheld to avoid disclosing individual company confidential data. 

1 Estimated tungsten content. 
2 Excludes some major consuming countries which do not report consumption. 
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imposed by GSA, approximately 15 per- the national (strategic) stockpile to 148,- 
cent of the surplus tungsten purchased 300 pounds, tungsten content, of ferro- 
during the year was shipped by traders tungsten. | 

to foreign consumers. A revised national stockpile special 
, Under the amended terms of the instructions for tungsten metal powder 
shelf” sale pur chase program the ‘pur- —_ (hydrogen—reduced), SI-89-R-2, was pre- 

| chaser is now allowed 365 days in which pared during 1966 which provided new 
to pick up and transfer this material instructions to GSA regarding acquisition, 
from Government storage sites to his storage, and disposal criteria for this 

own warehouse. Because of this, some material. 
of the material reported as being released Early in 1967 GSA issued bid solicita- 
from Government inventory has not been . . 

. } . tions on two contracts for converting 
physically moved, and, therefore, is not — ; 

a ee tungsten concentrates in the Government’s 
completely reflected in the statistics of . ys . . strategic stockpile into 250,000 pounds, industry stocks reported in table 1. 

} tungsten content, of hydrogen-reducéd 
GSA released 72,595 pounds of tungsten . 

. : . metal powder and into 350,000 pounds, 
in concentrate from the DPA inventory . 

. tungsten content, of crystalline tungsten 
to the Molybdenum Corporation of . . 

. a carbide powder. The conversion contract 
America (Molycorp) in 1966 as payment- 
. ae . . for hydrogen-reduced tungsten metal 
in-kind for the conversion and upgrading 

: . . powder was awarded to the General 
of Government-furnished columbium con- Electric C hich will . io tj 
centrates to ferrocolumbium. During 1966 sectnie MO. which will Tecelve pig an 

excess pig tin from the DPA inventory fr om the D PA inventory as payment-in- 
was released as payment-in-kind to kind. The bid solicitation for the con- 

Molycorp for the conversion of Govern- version to crystalline tungsten carbide 
ment—furnished tungsten concentrates in was canceled. 

Table 2.—U.S. Government tungsten materials inventories and objectives 

(Thousand pounds, tungsten content) | 

Inventory by program, 
Dec. 31, 1967 

Material Objective ——-——-_---_____-_---__--_—_ Total 
National Supple- 
(strategic) DPA mental 
stockpile stockpile 

ae 
Tungsten ore and concentrate: 

Stockpile grade____._....._.-_-._.-...-.-... 35,785 $167,823 47,776 3,352 118,951 
Nonstockpile grade________________________. _____. 46,723 15,328 1,153 63 ,204 

Ferrotungsten: 
Stockpile grade__._.___.._._-__-_-_- 22 Lee 1,800 1,503 ane ee -ooae 1,503 
Nonstockpile grade_.___.___.__-__________.__ _._L_. 638 wanes _.eee 638 

Tungsten metal powder, hydrogen reduced: 
Stockpile grade___._________________._._____ 1,600 1,077 week ~---- 1,077 
Nonstockpile grade_________________________  _____. 14 -oee ee ----- 14 

Tungsten metal powder, carbon reduced: 
Stockpile grade_.-____________________.____. 500 499 ~o eee ~ one 499 
Nonstockpile grade__________________.______ __.__. 171 ~o ee ee ----- 171 

Tungsten carbide powder: 
Stockpile grade_____._._._____.______.._.___ 2,000 869 1,080 ~ooee 1,949 
Nonstockpile grade_________________________ _____. 63 en ue 63 

Tungsten carbide, crystalline: 
Stockpile grade______.__.__.___. 2 eee. 1,100 ~---ee ~eoeee -.o-- ~-----e 

1 Includes 277,169 pounds, tungsten content, reserved for upgrading. 

DOMESTIC PRODUCTION 

Ore and Concentrate——As a result of | percent. The stabilized tungsten market 
the Government’s continuing disposal pro- and the absence of significant amounts of 
gram, tungsten prices remained high and tungsten concentrates from mainland 
stabilized during 1967 and stimulated China prompted the reactivation of 
domestic mine production. Production as several mines and the opening of at least 
measured by mine shipments increased 2 one new mine. Of the 49 domestic mines
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which reported production and/or ship- not expected to go onstream until late 

ments of tungsten concentrates during 1968. 
1967, only the Pine Creek mine of the Minerals Engineering Co. announced 
Mining and Metals Division of Union that, with assistance from the General 
Carbide Corp., near Bishop, Calif., and Electric Co., it would reopen its Calvert 

the Climax mine of Climax Molybdenum Creek tungsten mine in Montana. In 
Co., a division of American Metal Climax, ccnnection with this operation, the capac- 
Inc. near Leadville, Colo., were operated ity of the mill will be increased to 250 
continuously. Both of these mines ob- tons per day (tpd) and a chemical plant 
tained tungsten as a coproduct or by- will be constructed to process the con- 
product. At Pine Creek, tungsten was the centrate to ammonium _paratungstate. 
main metal value recovered along with This operation is scheduled to go on- 
Minor amounts of molybdenum, copper, stream in 1968 and most of the output 

and gold. At Climax, molybdenum was _ will be shipped to General Electric. 
the main metal value recovered while Production at the Strawberry tungsten 
tungsten, tin, and pyrite were recovered mine of the New Idria Mining & Chemical | 
as byproducts. Co. near Bass Lake, Calif., which had 

Intermittent tungsten production and been reopened in mid-1966 after increas- 
shipments were also reported from Pima ing its mill capacity from 100 to 250 tpd, 
County, Ariz.; Fresno, Inyo, Kern, Madera, continued to be limited by heavy snows 
Riverside, San Bernardino, Tulare, and to only 5 to 6 months’ operation during 
Tuolomne Counties, Calif.; Boulder and the year. A highway under construction 
Lake Counties, Coio.; Custer and Valley in the area will extend to within 3 miles 

Counties, Idaho; Beaverhead, Deer Lodge, of the mine and permit expansion of the 
and Silver Bow Counties, Montana; present limited operating season. 
Churchill, Nye, and Pershing Counties, A 100-tpd concentrator was constructed 
Nevada; Emery County, Utah; and hy the Barrett Investment Co.,. which 
Okanogan County, Wash. Because of the holds a sublease on the Salmon River 
high elevation at some of these operations, Scheelite Corp. mine at Thompson Creek 
production was limited to about 6 months Canyon, Clayton, Idaho. Full production 
per year when the mining areas were from this reopened mine was_ scheduled 
clear of snow. to begin early in 1967. Late in 1966, the 

Ranchers Exploration and Development mill, operating at 60 percent efficiency, 
Corp., Albuquerque, N. Mex., obtained an concentrated some tungsten ores which 
option from the Howmet Corp. to purchase were shipped to Union Carbide’s Pine 

the. former Hamme tungsten mine near Creek mine for further processing. 
Henderson, N. C. This mine which con- W. R. Grace & Co. obtained an option 
tains proven and probable reserves of to purchase the Silver Hill tin-tungsten 
about 1 million tons of WOs ore, was prospect 4 miles south of Spokane, Wash., 
closed February 14, 1963, and allowed to and conducted exploratory drilling of the 
fill with water. Since the mill facilities property. A 150-tpd gravity concentrator 
were sold at auction, new milling equip- that was built on the site in 1960 has 
ment must be acquired and the mine is been idle since 1962 but, it is believed 

Table 3.—Tungsten concentrate shipped from mines in the United States 

Quantity Reported value f.o.b. mines } 

Year Short Tungsten Average Average 
tons, 60 Short-ton content Total per unit per 
percent. units (thou- (thousands) of WO; pound of 
WOs WO; 2 sand tungsten 
basis pounds) ; 

1963______._-_----..-------_-.-_--.----- 5,657 339 , 402 5,384 $7,202 $21.22 $1.34 
1964______.__. 1. -_-. _- ele i _-----. 9,244 554,676 8,798 11,251 20.28 1.28 
1965____._-__-._-_-- 2 - ee + -------- 7,949 476,979 7,566 13 ,028 27.32 - 1.72 
1966_____.-_._._.-_--- 2 -- ------ «8,912 534,727 8,482 17,620 32.95 2.08 
1967__.______.-.--- --.- 2 ee __-_-----. 9,088 545 ,269 8,649 20,895 38.32 2.42 

1 Values apply to finished concentrate and are in some instances f.o.b. custom mill. 
2 A short-ton unit equals 20 pounds of tungsten trioxide (WOs3) and contains 15.862 pounds of tungsten.
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that with a minor amount of repair, the doubled its reduction facilities for the 
milling equipment can be used. production of tungsten and molybdenum 

Buckeye Mining Co., Tulare County, powder and pellets. 
Calif., announced plans to reactivate the During 1967, Firth Sterling, Inc., began 
company’s Buckeye tungsten mine and to construction of a new chemical plant at 
construct a plant to concentrate and West Elizabeth, N.J., to process ore to 
process tungsten ore. During the year, ammonium paratungstate and subsequently 
Mines Exploration, Inc. reported produc- to hydrogen-reduced tungsten metal 
tion of tungsten concentrates from the powder. | 

: company’s Atolia tungsten mine, Atolia, VR/Wesson Division, Fansteel Metal- 
Calif. lurgical Corp., announced plans to double 

A new producer, Canyon Mining Co., capacity at its factory in Ferndale, Mich. 

Boulder, Colo., began mining tungsten in A sintering facility will be installed for 
1966 and operated at a capacity of about the manufacture of tungsten carbide in- 

1,500 short-ton units (approximately serts, blanks, rods and wear parts. 
24,000 pounds contained tungsten) per The ferroalloy producer, Mercer Alloys 
month. 7 Corp., expanded its production facilities 

| a at Greenville, Pa., to include additional 
Metal, Alloys, and Compounds.—Sy]- crushing and screening equipment, reac- 

vania Electric Products, Inc., formally tion vessels, and induction melting furnaces 
opened a new plant in Towanda, Pa., used in the preparation of ferrotungsten 
which is one of the largest facilities in and nickel-base alloys. 
the world devoted to manufacturing To provide improved tungsten carbide 
tungsten and molybdenum wire and which products, Adamas Carbide Corp. com- 

has a capacity to produce fine wire of pleted a new quality control laboratory at 
0.00015 inch diameter. its Kenilworth, N.J., plant. 

During the year, the Wah Chang Corp. The scrap tungsten carbide recovery 
was purchased by Teledyne, Inc., and plant of Shwayder Chemical Metallurgy 
became an operating subsidiary of that Corp., Detroit, Mich., was enlarged to a 
company. capacity of 1 million pounds annually. 
M&R Refractory Metals, Inc. completed A new $4 million plant, laboratory, and 

a‘new $1 million facility in Winslow, N.J., office facility was being constructed by 
for the pyrometallurgical and chemical Metallurgical International, Inc, New 
treatment of tungsten, molybdenum, and Shrewsbury, N.J., to provide additional 
vanadium concentrates. This new facility capacity to process tungsten and tungsten 
will feed M&R’s main plant in Spring- carbide powder by the company’s “cold- 
field, N.J., which recently more than stream impact process.” 

CONSUMPTION AND USES 

Tungsten carbide (WC) continued to volves no temperature curing it can be 
represent the major individual end use of used on _ heat-treated components and 
tungsten and accounted for 43 percent of fusion is achieved without the necessity 
the total consumption. Much of this was of a carrier or adhesive. 
due to the increasing use of tungsten Metco, Inc., Westbury, N.Y., developed 
carbide as studs in snow tires, as balls in a commercial plasma flame spraying tech- 
ballpoint pens, and in other wear resistant nique with which a_ self-fusing,  self- 
applications. Consumption of ferrotungsten, bonding, thin tungsten carbide coating 
primarily in steels, represented 12 percent could be applied to a variety of substrate 
of the total consumption. surfaces. 

A unique lubricant commercially avail- Thin-wall, small-diameter tungsten tub- 
able from Miniature Precision Bearings, ing produced by vapor deposition of tung- 
Inc., Keene, N.H., utilizes a modified  sten hexafluoride (WF.s) and designated 
0.005-inch-thick, tungsten disulfide (WSz2) GE-10, became available on a develop- 
coating which is fusion bonded to solid mental basis from the General Electric 
metal surfaces. This increases the service Co., Euclid, Ohio. This tubing, which is 

life of the coated surfaces by a factor of _ virtually impossible to form by conven- 
at least three. Because the process in- tional fabrication techniques, can be made
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by vapor deposition in sizes from 0.060 to assigned to Kovametalli, Helsinki, Finland, 
0.750 inch outside diameter and in wall and licensed to Studebaker. Studebaker 
thickness from 0.004 to 0.040 inch. - also announced that it was dismissing 

Union Carbide Corp. developed an in- its patent infringement action against 
expensive continuous chemical process for Kennametal. | 

producing fine tungsten wire which, while Several special reviews of tungsten were 
having the strength of drawri wire, pos- published that discussed and evaluated 
sesses sufficient flexibility to allow the wire the supply-demand (consumption)  pat- 

fiber to be woven. This yarn” material terns, and the high-temperature aerospace 
is now commercially available. applications for this refractory metal.* Two 

Studebaker Corp. and Kennametal, Inc., | 
both producers of tungsten carbide studs =~ | 
for use in SsSnOoW tires announced that 2 Ruth, John P. Tungsten Section. American 

. : . Metal Market, sec. 2, Jan. 29, 1968, 12 pp. ; 
Kennametal had signed a sublicensing ——. Tungsten Section. American Metal 
agreement with Studebaker to manufac-. Market, sec, 2, Mar. 20. 1967, 12 pp. 

. . ———. Space Age Metals Section. American 
ture tire studs under the original patent Metal Market, sec. 2, June 26, 1967, 24 pp. 
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tungsten ore and concentrate.
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detailed reports on ferroalloys were directory of free world companies in the 
published that discussed the use _ of ferroalloy industry, their products, pro- 

tungsten in alloy steels, and included a grams, and capacities. , 

, PRICE AND SPECIFICATIONS Oe 
Throughout most of 1967 the world essed from GSA material reportedly sold 

price of tungsten ore and concentrate as for about $48.75 per short-ton unit. 

quoted in the Metal Bulletin (London) The quoted prices of tungsten products 
and in Metals Week remained near the increased only slightly during the year, 
GSA sales price of $43 per short—-ton unit. reflecting the stable price of the concen- 

This sales policy had the effect of stabiliz- trate starting material. Carbon-reduced 
ing the tungsten price which previously tungsten metal powder (99.8 percent in 
had been subject to extremely wide  1,000-pound lots) continued to be quoted 

fluctuations. at the 1962-66 price of $2.75 per pound 
In the United States the price of by Metals Week. The quoted price of 

tungsten ores and concentrate, 65 percent hydrogen-reduced tungsten metal powder 
tungsten trioxide (WOs), as quoted in (99.99 percent) increased from $4.38 
Metals Week continued to remain at $43 to $5.22 at the beginning of the year to 
(nominal) per short-ton unit, duty in- $4.60 to $5.44 per pound at yearend. The 

cluded, throughout the year. This price domestic price of ferrotungsten sold by 
reflected the GSA “shelf” sales price an- merchants was essentially unchanged dur- 
nounced March 9, 1966. There continued ing the year and ranged from $3.30 to 
to be no quotations on tungsten concen- $3.50 per pound of contained tungsten (in 
trate produced domestically during the lots of 5,000 pounds or more, '%-inch 
year. Quotations of the price of foreign lump, packed, f.o.b. destination, con- 

concentrates, c.i.f. U.S. ports, 65 percent  tinental United States, 70 to 80 percent 

WOs basis, duty ($7.93 per s.t.u.) extra, tungsten). UCAR, Union Carbide’s high- 
which were discontinued in mid-March _ grade ferrotungsten, continued to be $2.03 
1966 were also not reported in 1967. per pound throughout the year. 

| The price of ammonium paratungstate 3 

delivered to contract customers ranged 3 Metal Bulletin.’ Ferro-Alloys, A Metal Bul- 
rom $38 to $46 per short-ton unit durin letin Special Issue. London, July 1966, 158 pp. 

f $ . $ P . s Metals Week. Ferro-Alloys—Review and Out- 
1967 while ammonium paratungstate proc- —_jgok. V. 38, No. 7, Feb. 13, 1967, pp. 18-36. 

Table 4.—Production, shipments, and stocks of tungsten products in the United States 

(Thousand pounds of contained tungsten) 

. Hydrogen- Tungsten 
and carbide powder 

carbon- Made Chemicals Other ! Total 2 
reduced from Crushed 
metal metal cast 
powder powder 

1966: 
Received from other producers. ___--__- 5,304 100 16 4,975 1,798 12,193 
Gross production during year_._.__.._ '10,669 =*'5,740 1,485 13,164 8,867 *34,925 
Used to make other products listed here. * 7,140 ~oo le _- eee 11,139 1,585 +*19,814 
Net production_..______.______.-__.- 3,529 +*5,740 1,485 2,025 2,882 +©'15,111 
Shipments 3_____.._._._._-____-____-- 8,883 *5,780 1,718 6,971 4,308 '27,655 

96 Producer stocks, December 31_____-__- 2,160 294 23 1,415 768 © 4,660 
1967: ” 

Received from other producers___..... 4,958 48 _ oe 5,439 1,624 12,063 
Gross production during year_.._.___- 9,256 5,549 1,256 11,606 3,248 30,910 
Used to make other products listed here_ 6,725 Lo eee ae 10,246 1,334 18,306 
Net production___..._._...__._..--_- 2,531 5,549 1,256 1,360 1,908 12,604 
Shipments 3___.___.___.-__._-__ -____- 7,487 5,690 1,259 6,436 3,252 24,124 
Producer stocks, December 31___.-__-. 2,125 201 18 1,777 1,047 5,168 

T Revised. 
1 Includes ferrotungsten, tungsten carbide powder (crystalline), scheelite (produced from scrap), nickel- 

tungsten, self-reducing oxide, pellets, and scrap. 
2 Data may not add to totals shown because of independent rounding. 
3 Includes quantities consumed by producing firms for manufacture of products not listed here.
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A report, submitted as a doctoral thesis, mended the elimination of the U.S. import 

was published that discussed the economic duty as a method of stabilizing the price 

implications behind the price fluctuations of tungsten.® 

of tungsten.t A second report recom- . 

4 Barbier, Claude. La Formation Du Prix Du 1966, 294 pp. 
Tungstene Sur Le Marche Mondial (The Forma- 5 Belous, Walter T. The Tungsten Price 

tion of the Price of Tungsten on the World Problem. M.B.A. Thesis, New York Univ., 1967, 

Market). University of Paris, Paris, France, 121 pp. 

Table 5.—Consumption of tungsten products, by end uses, in the United States in 1967 

(Thousand pounds, contained tungsten) 
- Ferro- 

tungsten 
melting- 
base- Carbon Hydro- Tungsten Scheelite Scrap 

self- reduced gen carbide Chem- (natural and Total 4 

. reducing tung- reduced powder* icals or: syn- other 

tungsten, sten tungsten thetic) 

- tungsten- powder } powder 2 
sponge 

. mix, etc. 

Steel: . 

High-speed steel___..------ 793 WwW wooee -aaee woe 659 189 1,641 

Hot-work-tool steel-_------- 168 — waeee ----- --- A417 18 603 

Other______-..----------- q _oe nae ee w---- --- 321 WwW 328 

Alloy (other than _ tool 
steel) §5.______-_-------- 455 (8) (§) 57 --- 27 116 655 

Gray and malleable castings. 10 _-- -ouee nanue _-- wanee - 40 50 

High-temperature _nonfer- 
rous alloys 7-..-------- 104 434 30 (3) — 118 225 - 913 

Other nonferrous alloys 3_ _- 22 9 101 207 10 WwW 51 400 

Tungsten metal: Wire, rod, 
sheet, other Carbides: - (8) 3 1,681 29 4 _---- (6) 1,718 

Cemented and sintered. ----- _-- 521 4,009 --- ~ooee 91 4,621 

Other 9__.__-___------  ----- 250 284 471 _-- a---- 211 1,217 

Chemicals 19__._._.._.----- +---- --- WwW _uoue 164 wou ee --- 164 

Unspecified. ..__.--.------ 71 51 548 560 63 5 57 1,355 

Total 4................. 1,681 748 8,166 5,384 240 1,546 998 138,663 
Stocks Dec. 31__..-------- 338 99 486 808 106 206 475 2,518 
een eens er 

W, Data withheld to avoid disclosing individual company confidential data; withheld data included in un- 

specified. . 
1 Includes tungsten metal pellets that may be hydrogen or earbon reduced or scrap. 

2 Does not include quantities consumed in making tungsten carbide powder. 

3 Includes tungsten carbide made from metal powder and crystalline and crushed cast. 

4 Data may not add to totals due to rounding. 
5 Includes stainless steel and other alloy steel. 
6 Less than 14 unit. 
7 Includes cutting and wear resistance materials. 
8 Includes welding rods, alloy hard facing rods and materials, copper and nickel-base alloys, metal to glass 

seal materials, electrical contact materials, electrical resistance alloys, and anodes. 

9 Includes diamond bit matrices or abrasives, hard facing rods and materials and cast carbide dies or parts. 

10 Includes inorganic and organic pigments fluorescent powder, catalysts, and other (specify). 

| Table 6.—Monthly price quotations of tungsten concentrate in 1967 
ee 

London market, shillings 
per long-ton unit of WO; Equivalent quotation, dollars per 

Month 60 percent basis short-ton unit of WOs 

Wolfram and Scheelite 
Jnr RE 

Low High Low High Average } 
anne 
January .._..---.------------------------ 330s 362 Ys $41.25 $45.31 $43 .28 

February__._.--------------------------- 352144 362% 44.06 45.31 44.68 

March___._..____-__-------------------- 342% 36214 42.81 45.31 44.06 

April__...------------------------------- 325 350 40.63 43.75 42.19 

May._.--------------------------------- 325 3621 40.63 45.31 42.97 

June__._.____.--------------------------- 355 377% 44.38 47.19 45.78 

July_....__-...-------------------------- 365 377% 45.63 47.19 46.41 

August__.._.....------------------------ 315 375 39.38 46.88 43.13 

September-_._._..------------------------ 315 347% 39.38 43.44 41.41 

October_______-------------------------- 325 352% 40.63 44.06 42.34 

November__.____._----------------------- _ 348 2405 43.13 43.41 43.27 

December______.__---------------------- 7402% 24221 43.14 45.28 44.21 
ae 

1 Arithmetic average of weekly quotations. Average price $43.64; duty $7.98; average price, duty paid, 

$51.57. 
2 Result of devaluation of the pound (£) from equivalent of $2.80 to $2.40 by United Kingdom.
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| _ FOREIGN TRADE | 

Exports of tungsten concentrate during Imports of tungsten carbide during the 
1967, primarily to the Republic of South year primarily from West Germany (32 

. Africa (25 pecent), the Netherlands (24 percent), Sweden (31 percent), and 
percent), Japan (16 percent), and the Canada (25 percent), decreased to 1,766 
United Kingdom (13 percent), increased pounds, tungsten content, valued at $9,368 
substantially and represented material from the 1966 imports of 3,768 pounds, 

_ purchased from the GSA stockpile. Be- tungsten content, valued at $16,970. 
cause official tungsten concentrate export While there were no imports of semi- 

_ Statistics are reported only in gross weight, fabricated tungsten in ingots and shot in 
the tungsten content was estimated by 1967, 20,100 pounds valued at $69,158, 
multiplying the gross weight by a factor of all from. West Germany, was imported 
0.516 equal to 0.65 (to convert from 65 under this category in 1966. 
percent WOs basis) times 0.7931 . (to Imports of tungsten waste and scrap 
convert from WOs to W basis). Reexports _ containing over 50 percent tungsten de- 
of tungsten ore and concentrate totaled creased during the year and _ totaled 
538,917 gross weight valued at $576,016 123,853 pounds, tungsten content, valued 
and were destined primarily for the United at $246,329, compared w'th the 244,085 
Kingdom (46 percent), Belgium and pounds, tungsten content, valued at 
Luxembourg (31 percent), and Japan (23 $363,077, imported in 1966. In 1967 this 
percent). Ferrotungsten exports are no material came primarily from the Nether- 
longer separately classified and data on  Jands (23 percent), the United Kingdom 
these exports are not available. (18 percent), France (14 percent), West 

Exports of unwrought tungsten metal Germany (12 percent), Brazil (9 percent), 
and alloys in crude form, waste, and scrap, and Sweden (8 percent). os 
primarily to West Germany increased sub- In 1967, imports of unwrought tungsten 
stantially in 1967 to 671,129 po-nds in lump, grains, and powder fell sub- 
gross weight, valued at $8°0,482 from stantially to 8,932 pounds of contained 
the 196,005 pounds (gross weight) tungsten valued at $54,169 from the 1966 
valued at $222,643 reported in 1966. figures of 47,255 pounds, tungsten content, 
Tungsten and tungsten alloy powder total- valued at $153,355. These imports came 
ing 51,178 pounds gross weight valued at primarily from Sweden (83 percent) and 
$236,515 was exported primarily to West France (11 percent). 
Germany (45 percent) and Canada (20 - Imports of wrought tungsten during the 
percent) in 1967 compared with 40,021 year totaled 5,222 pounds valued at 
pounds gross weight valued at $178,466 $275,947 primarily from Austria (50 per- 
exported in 1966. cent), Japan (31 percent), and the 

- Tungsten and tungsten alloy wire ex- Netherlands (14 percent). While the 
ports, primarily to Canada (30 percent), amount of these imports decreased sub- 
Italy (29 percent), and Mexico (13 per- stantially from the 39,790 pounds reported 
cent), increased to 36,450 pounds, gross in 1966, the value was approximately 1.5 
weight, valued at $1,207,681, compared times greater than the $182,302 reported 
with the 30,264 pounds valued at in 1966. This discrepancy was caused 
$1,049,338 reported in 1966. Exports of primarily by imports from the Netherlands 
wrought tungsten in 1967, primarily to which reportedly had an extremely high 
Canada (39 percent), West Germany (22 average value of almost $300 per pound. 
percent), and France (11 percent), de- During 1967, 10,731 pounds, tungsten 
creased to 44,310 pounds, gross weight, content, of calcium tungstete valued at 
valued at $645,094 from the 55,237 $77,884 was impcrted from the United 
pounds valued at $649,087 exported in Kingdom and West Germany. This rep- 
1966. resented a decrease from the 16,199 

During the year general imports of pounds, tungsten content, valued at 
tungsten concentrate decreased 48 percent $104,160 from the same sources reported 
and imports for consumption decreased in 1966. 
60 percent. As in the previous 3 years, Imports of material classified as “Other 
there were no duty-free imports of tungsten Metal-Bearing Materials in Chief Value 
ore and concentrate for the U.S. Govern- Tungsten,” during the year totaled 73,998 
ment in 1967. pounds, tungsten content, valued at
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$59,448 and believed to represent from the Virgin Islands to the continental 

primarily synthetic scheelite, were obtained United States in 1967. 

from South Korea (85 percent), and In accordance with the Kennedy Round 

Japan (15 percent). Imports under this Tariff Negotiations which were completed 

classification in 1966 totaled 168,609 during the year, the import duties on all 

pounds, tungsten content, valued at forms of tungsten were to be reduced in 

$189,993 from South Korea (94 per- stages by 50 percent over the 5-year period 

cent) and Portugal (6 percent). 1968-72. The reduced duties which be- 

There were no imports of foreign tung- came effective January 1, 1968, in the 

sten concentrate into the Virgin Islands or first stage of these tariff reductions are 

shipments of processed tungsten products reported in table 12. : 

Table 7.—U.S. exports of tungsten ore and concentrates, by countries 

(Thousand pounds and thousand dollars) 
i 

| 1966 1967 
i 

Country Gross Estimated Gross Estimated 
weight tungsten Value weight tungsten Value 

content content 

Austria__._____-.---------------------- (1) (4) $1 aoe _-- ~ oe 

Belgium-Luxembourg.- ------------------ _.- —_— — 107 | 55 $161 

Canada_______------------------------ --- _-- _-- 16 8 13 

France___.___------------------------- 19 61 98 153 © 79 247 

_Germany, West. ---------------------- 48 - -—_- 25 62 127 | 66 262 

Japan______------.-------------------- 2 1 9  ~=—- 804 157 393 

Netherlands___..._-------------------- ~-- --- --- 458 236 749 

South Africa, Republic of_....----------- --- _-- _-- 477 246 744 

Spain______.-------------------------- _ 4 (1) 2 ~oouee oe a 

United Kingdom... -__.----------------- 26 14 51 246 127 363 

Total. ..._--.-_------------------ 196 101 223 1,888 974 2,932 

I 

1 Less than }4 unit. 

Table 8.—U.S. imports | of tungsten ore and concentrates, by countries 

(Thousand pounds and thousand dollars) 

a 
a 

1966 1967 

Country TT 
Gross Tungsten Value Gross Tungsten Walue 

weight content ‘weight content 
a 

Australia___._.._.____---------------------- 7184 455 $1,069 336 195 $508 

Bolivia..._.._...__-_----------------------- 1,211 680 937 156 90 206 

Brazil_.____.__-_-_-_---------------------- 55 32 AT anne ----- ----- 

Burundi and Rwanda--_-_-_-.----------------- 66 35 57 wa -- _a--- ~---- 

Canada__________.------------------------ 1,772 996 1,076 739 463 $71 

Congo (Kinshasa) _.------------------------ 167 90 145 182 68 138 

Hong Kong_-_-_------------------+----------- 11 6 10 -oa-e a _---- 

Korea, South_____.------------------------ 756 430 686 560 316 639 

Mexico____.__.__-------------------------- 124 71 96 23 12 16 

Netherlands 2_____._.-_-------------------- 99 58 85 ----- ~au-- _---- 

New Zealand______.__--------------------- ----- aa--- ----- 20 11 35 

Peru______.____-_-_------------------------ «1,059 606 1,207 635 369 8438 

Portugal_____.---------------------------- 851 500. 1,022 806 480 1,175 

Sweden_______.--------------------------- 4 2 3 wo--- w---- _---- 

United Kingdom 2?___.__-_------------------ 415 239 346 ae ----- _---- 
OE 

Total______..----------------------- 7,374 4,200 6, 786 3,407 2,004 4,436 

a 
IIa 

1 Data are “‘general imports” that is, they include tungsten imported for immediate consumption plus ma- 

terial entering the country under bond. 
2 Represents transshipment, rather than couniry of origin.
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Table 9.—U.S. imports for consumption of tungsten ore and concentrates, by countries 

(Thousand pounds and thousand dollars) 

7 1966 1967 
Country H.-S 

‘Gross Tungsten Value Gross Tungsten Value 
weight content weight content 

Argentina_________- eee 33 17 $34 ~ oe ee _- ue ~ anne 
Australia_____-___-_-.---.-_-- 2 -  e------ 1,089 632 1,256 296 172 $445 
Bolivia__._-_-.---.---------.-----.---_---- 1,038 623 871 156 90 206 
Brazil... .__.-_- 22 55 32 47 ~---- a ~---- 
Burma.__._.2 2-2 eee 26 14 42 _---- woe ---- 
Burundi and Rwanda______________________. 66 35 57 ~ouee ae ee 
Canada_____-___-.-_-_-.-._-------_--_--_-___ 2,040 1,087 1,209 739 463 871 
Congo (Kinshasa)__.._____-___--___._______. 178 96 152 132 68 138 
Hong Kong_______-__ 22 eee 11 6 10 ----e ----- ~ou-e 
Korea, South___________ 2-2. 534 3807 405 60 34 50 
Mexico_______-___._-__- 2 144 73 149 23 12 16 
Netherlands }____22- 2 48 29 49 ~---- awooee ae 
New Zealand_____________.__-----_--_- eee Lee -- +. ----- 20 11 35 
Peru___._.-.---.----__---_---_-_----___-._. 1,059 606 1,207 635 369 848 
Portugal... 2 eee 851 500 1,022 806 480 1,175 
Sweden____________-___ eee 4 2 3 ~oaee ~---- --ee 
United Kingdom !_____________ = ee 415 239 346 ae ~o eee _enee 

Total. ______-_.._.__-_..._.--.-.---. 7,591 4,298 6,859 2,867 1,699 3,784 
ee 

1 Represents transshipments, rather than country of origin. 

Table 10.—U.S. imports for consumption of ferrotungsten, by countries ! 

(Thousand pounds and thousand dollars) 

eee 

1966 
Country ee 

Gross Tungsten Value 
7 weight content 

eee 

Austria__..___.-.-----.- 2 eee 291 233 $362 
France__________-___.--.-_-_ = _- eee eee 79 64 148 - 
United Kingdom. ___._.________ 2  ee 102 82 186 

Total________--__2 eee. 472 379 696 
eee 

1 No transactions in 1967. 

Table 11.—U.S. imports for consumption of tungsten or tungsten carbide forms 

(Thousand pounds and thousand dollars) 
Os 

. Ingots, shot, Wire, sheets, 
bars, and scrap or other Total 

Year forms, n.s.p.f. 

Quan- Value Quan- Value Quan- Value 
tity tity tity 

eee 

1965___.__--__-_-----2 eee _--.) 61 $83 26 $176 87 $259 
1966___.-____-___-- eee ____ 292 432 r49 +1208 +841 * 640 
1967__.__---_- eee -_____) «188 246 5 277 143 523 

eee 

® Revised.
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. Table 12.—U.S. import duties 

(Per pound contained tungsten) 

nnn
 

Rate of duty ! 

Tariff Articles ———— 

. classifica- Through Effective 

tion Dee. 31, 1967 Jan. 1, 1968 

nnn
 ooo 

601.54 Tungsten ore (tungsten content). --..---------- $0.50 per pound $0.45. - 
tungsten (W). 

603.45 Other metal bearing materials in chief value tung- $0.42 plus 20 percent $0.375 plus 18 per- 

sten (tungsten content). ad valorem. cent ad valorem. 

607.65 Ferrotungsten (tungsten content) ~....---------- $0.42 plus 12.5 per- $0.378 pus 11 per- 
cent ad valorem. cent ad valorem. 

629.25 Waste and scrap containing by weight not over 50 do________-_--- Do. 

percent tungsten (tungsten content). 

629.26 Waste and scrap containing by weight over 50 per- 21 percent ad 18.5 percent ad 

cent of tungsten (tungsten content). valorem. valorem. 

629.28 Unwrought tungsten, except alloys, inlump, grain, $0.42 plus 25 percent $0.37 plus 22.5 per- 

and powder (tungsten content). ad valorem. cent ad valorem. 

629.29 Unwrought tungsten ingots and shot (tungsten 21 percent ad 18.5 percent ad 

content). . valorem. valorem. 

629.30 Unwrought tungsten, n.e.c. (tungsten content)-__ 25.5 percent ad 22.5 percent ad 
valorem. . valorem. 

629.32 Tungsten alloys, unwrought, containing by weight $0.42 plus 12.5 per- $0.378 plus 11 per- 

not over 50 percent tungsten (tungsten content). cent ad valorem. cent ad valorem. 

629.33 Tungsten alloys, unwrought, containing by weight 25.5 percent ad 22.5 percent ad 

over 50 percent tungsten (tungsten content). valorem. . valorem. 

629.35 Wrought tungsten (tungsten content) ..--------- do_____.------- Do. 

416.40 Tungstic acid (tungsten content) -..------------ $0.42 plus 20 per- $0.37 plus 18 per- 
cent ad valorem. cent ad valorem. 

417.40 Ammonium tungstate (tungsten content) -------- do______------- Do. 

418.30 Calcium tungstate (tungsten content)...-.------ do_____.------- Do. 

420.32 Potassium tungstate (tungsten content) --------- do__._..------- Do. 

421.56 Sodium tungstate (tungsten content) _--...------ do__.__..------. Do. 

422.40 Tungsten carbide (tungsten content)... -----.--- $0.42 plus 25 per- $0.378 plus 22 per- 

cent ad valorem. cent ad valorem. 

422.42 Other tungsten compounds, n.e.e. (tungsten con- $0.42 plus 20 per- $0.37 plus 18 per- 

tent). cent ad valorem. cent ad valorem. 

423.92 Mixtures of two or more inorganic compounds in do____...------ Do. 

chief value tungsten (tungsten content). 

1 Not applicable to Communist countries. 

WORLD REVIEW 

The eight-member Working Group of associated primarily with tungsten con- 

the United Nations (U.N.) Committee on sumption statistics. This meeting was at- 

Tungsten met in New York City early in tended by representatives and technical 

1967 to prepare a report on the prevailing advisors from Australia, Austria, Canada, 

tungsten situation. The Working Group, France, Italy, the Netherlands, Peru, 

consisting of representatives of Australia, Poland, Portugal, South Korea, Sweden, 

Austria, Bolivia, Portugal, South Korea, the United States, and West Germany. 

ow eden, the United d rat nee fi vest Australia.—King Island Scheelite 

balletin. Ta, mten § Ne hi h ho (1947) Ltd. on King Island approxi- 

ulletin, 4 bee ton | ee . S, © mately 50 miles northwest of Tasmania, 

came ot a be SOF oc he f N of th 10n ON ~— Gontinued an economic study on deepening 

a ocd ass ‘4 the fall or me Y hie its open pit operation compared with 

Intereste parties desiring to receive this nderground mining of the scheelite de- 

publication should request it from the posits which extend to a depth of 110 

United Nations Committee on . Trade feet or more below sea level. Continued 

and Development (UNCTAD), Distribu- exploration confirmed the existence of 

tion Section, Palais des Nations, Geneva, some 1 million tons of additional scheelite 

Switzerland. During September a meeting ore containing approximately 1 percent 

was held in Geneva to resolve problems WOs.
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Table 13.—World production of tungsten ore and concentrate, by countries ! 

(Thousand pounds of. contained tungsten) 2 

a 

Country 1963 1964 1965 1966 1967 P 
A 

North America: 
Canada 3__________- eee 840 2,964 3,318 NA Guatemala___-________..-2- ee eee ------ aa---- -9 88 Mexico________-_-_.-__-.-____-_ ee. 36 8 192 150 214 United States (shipments)____________.__.___ 5,884 8,798 7,566 8,482 8,649 

South America: 
Argentina_________---2_- ee 174 64 152 . 174 236 
Bolivia__..._ 222-2 2,300 2,106 1,912 3,760 3,494 
Brazil_.___.___-_-.-. 2-222. 582 402 462 e 420 628 
Peru__________ 22-2 ee. 542 676 836 762 564 Europe: 
Austria__--- 2 eee 234 110 206 144 252 
Portugal________-__.___ eee 1,698 1,854 1,724 2,096 2,428 
Spain_______ 2 ee. 154 40 46 - 102 166 
U.S.S.R.¢__ ee 11,000 11,400 12,600 13,000 13 ,600 Africa: 
Congo (Kinshasa)_________________________. 212 244 224 198 116 
Rwanda_______-_-___-___-___.-- ee. 14 156 - 288 432 340 
South-West Africa, Territory of__.__________. 228 198 178 186 NA . Tanzania_.________.___-_ 2 eon ee ween wee eee q 50 
Uganda._._________.. 2 2 wan ane 50 74 84 Asia: . . 
Burma ¢___._- ee 780 600 360 240 200 
China_________2 2. 23,600 21,400 17,600 17,600 17,600 
Japan_..-_ ee. 816 910 758 724 862 
Korea: . 

North ¢____2 ee 4,200 4,200 4,720 4,720 4,720 
South_____.. eee 5, 798 5,698 4,698 4,530 4,464 

Malaysia__________________________ 8. eee ee ~ouuHe 4 25 
Thailand_______..._..__-_.__________ 216 452 580 586 974 

Oceania: 
Australia_____._. 2-2 1,706 1,768 2,090 2,322 2,108 

Total 4.____-_- eee 59,676 61,924 | 60,146 64,040 61 , 862 

e Estimate. P Preliminary. NA Not available. 
1 France, Sweden, and Yugoslavia are no longer tungsten producers. In addition the following countries also 

produce tungsten (only 1 to 15 short tons of contained tungsten yearly each): India, Hong Kong, Italy, Nigeria, 
Republic of South Africa, Southern Rhodesia, and New Zealand. 

2 Conversion factors: W to WOs; equals 0.7931; in converting 60 percent WO3 concentrate to W, multiply by 0.4758. : a 
3 Only producer was shut down in December 1966 and was reopened in December 1967. 
4 Total is of listed figures only; no undisclosed data included. 

Storeys Creek Tin Mining Co. continued Borborema area scheelite mines. The 
to recover wolframite and coproduct cas- Brejui mine at Currais Novos produced 
siterite at its mine in northeastern 25 to 30 tons of tungsten concentrate con- 
Tasmania. Approximately 0.5 ton of tin taining 70 percent WO; per month and an 
concentrate was obtained per ton of tung- extension of the Brejui mine at Barre 
sten oxide in concentrate recovered. Verde produced between 10 and 12 tons 

_ The third and smallest producer, Aber- per month. 
foyle Tin, N.L., also of Tasmania, re- 
covered tungsten concentrate as a _ by- Canada.—Late in December 1966 an 
product of tin mining. extensive fire destroyed the Flat River, 

. ple vse . Northwest Territories mill and _ other Belgium.—Société Général de Belgique . eyes - . processing facilities of Canada Tungsten of Brussels was licensed by Metallurgical . 
. Mining Corp. Ltd. (CTMC), the sole International, Inc., New Shrewsbury, N.J., ° . Se . Canadian tungsten producer. While re- to use Metallurgical’s “coldstream impact . eyes » a vilot-plant basis and to  Comstruction of the damaged facilities 

process on prorP . began promptly, GCIMC was not expected represent Metallurgical International for . 9 t : bid der conversion sales  '©. resume production before early 1968. 
Ee. en Carbide pow All material shipped by CTMC during 

mn EUTOPE. 1967 came from accumulated stocks. 
Brazil——The demand for tungsten both 

overseas and to meet domestic require- France.—A new tungsten ore mining 

ments resulted in increased activities at the firm, La Société Miniére d’Anglade was



| TUNGSTEN 1159 

Table 14.—World consumption of tungsten ore and concentrate, by countries | 

(Thousand pounds, tungsten content) 
I I 

Country _— 1963 1964 1965 1966 1967P 

a 

Actual consumption: 
Australia ¢.__._.__..------------------------ 110 110 110 110 110 

Austria__...._.___-_----------------------- 773,454 2r 3,909 3,982 4,189 3,140 

Canada_..____---------------------------- 563 286 447 449 450 

Japan__.___.------------------------------ 4,112 4,910 3,236 4,002 4,070 

Portugal__-------------------------------- 246 651 433 341 370 

United Kingdom________------------------- 76,803 27,447 7,515 6,633 4,880 

United States___.__.--_-------------------- 11,061 12,311 18,868 *'18,058 13 , 860 

Apparent consumption, including stock variations: 

France_____________-__-------------------- 2,517 1,846 2,636 3,038 2,320 

Sweden______-_--_------------------------ 1,450 1,549 2,162 2,072 1,350 

Apparent consumption, excluding stock variations: 

Argentina______.-------------------------- 313 r 59 ‘117 147 180 

Belgium-Luxembourg- - --------------------- 13 . 2 44 90 55 

Germany, West._.-_----------------------- 4,024 4,992 6,266 5,467 4,410 

Italy_....___------------------------------ 141 106 15 42 45 

Netherlands__-__.-_..---------------------- 26 79 319 574 290 

Poland______.-_--------------------------- 3,623 3,124 2,721 r 3,430 2,900 

Spain___.._.------------------------------ 502 139 150 r194 125 

Yugoslavia___.._-------------------------- 33 350 198 134 135 

Total... 2 eee eee eee eee eee --- 788,191 741,870 44,219 748,970 = 38, 690 
I 

P Preliminary. e Estimate. r Revised. 

1 In addition, the following countries are known or believed to consume tungsten but specifte data are not 

available: Brazil, Bulgaria, Chile, China (mainland), Czechoslovakia, Denmark, Finland, Germany (East), 

Hungary, India, Israel, Korea (North), Norway, Republe of South Africa, Rumania, Switzerland, and U.S.S.R. 

pparent consumption. 
3 Actural consumption. 
Primary source: United Nations Committee on Tungsten. . 

recently established in Toulouse for ex- decreased as KTMC encountered lower 

ploitation of a scheelite deposit at Salau, grade ore. 

Ariége, in southern France. The deposit, Mae 

which contains an estimated 500,000 tons A Netherlands eae facilities, ot a 

of ore averaging about 1.81 percent WOs, rhem tin smelter, operate y 

was first discovered in 1962 : Hollandse Metallurgische Industrie Bil- 

Sté des Poudres Metalliques et des liton, q were expanded f appreciably _to 

Alliages Spéciaux Ugine-Carbone, the provide more capacity for the processing 

French producer of tungsten carbide and aD, of Tony the metal tt dine 

powder, entered an agreement with Nuove materials. During 4 1967, the metal tra "4 ins 

Utensileria Italiania (UA) to supply WC COMPANY, Grondmet NV, Rotterdam, 

powder to the Italian company. began construction of a smelting plant in 

the port areas of Bergen-op-Zoom to re- . 

India.—A study of the tungsten occur- fine imported tungsten residues and scrap. 

rences in India indicated that while de- ; h only ab 15 

posits were scattered throughout the New Zealand.—Although only about 
country, the major productive deposits tons of scheelite concentrate was mined 

> 
. . . e 

were located at Rewat Hill northeast of from deposits im ne Glenorehy. “istict of 

Jodhpur, at Agargaon south of Nagpur, yas ° proven the 1 evate Mth, hich, 

and at the Chhendapathar Group north- 196 4 stimulate den. anon ° hi the - es f 

west of Calcutta. The Rewat Hill tungsten 814 “Maces sten arial Gel a this aS h 

mine which was recently reopened is ex- me a acreas scheelite fields on sout 

pected to yield approximately 50 tons of Island. 

66 percent WOs concentrate annually. Peru.—Cerro de Pasco Corp. became 

Korea, South.—Production of tungsten the major Peruvian tungsten producer 

concentrate by the countrys major Oe, when its new concentrator and recovery 

ducer, the Korea ‘Tungsten Mining Co. unit began operation early in 1967. Built 

Ltd. (KTMC ), primarily from the Sang- at Cerro’s Mahr Tunnel plant, the new 

dong mine (81 percent), the Okbang mine =—HHH— 

(9 percent), the Talsong mine (3 per- ;,4PeKate oi, Ge tne lon Geals Ve 6 
cent), and the Wollak mine (2 percent), No. 4, June-July 1967, pp. 556-561. ee
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facilities process about 5,500 tons of silver- South-West  Africa.—Production of containing scheelite ore and _ recovered tungsten from the Brandberg West. tin- between 600 and 700 tons of tungsten con- tungsten mine of the South-West Africa centrate per month. Ore is shipped to the Co., Ltd., continued during the year and plant over a 10-mile aerial tramway from the milled concentrates from this mine the San Cristobal mine. Cerro also re- averaged about 34.20 percent tin and covers about 250 tons of wolframite con- 18.31 percent WOs. | centrate annually from its Morococha ee mine. | Sweden.—A large high-grade scheelite Portugal.—Beralt Tin and Wolfram deposit was discovered at ‘Elgfalt- near 
Limited, the country’s major tungsten Kopparberg in Bergslagen Province. A producer, announced that it was stepping Consortium comprised of Sweden's SIX up underground mechanization in an ag- largest steel producers was formed to gressive development p~cgram to ease the Conduct further exploration. It was ex- continual labor problem. _ pected oo mining activities would begin 

Rhodesia, Southern—The Tact schee- ate 1967. 
lite mine operated by Rhodesian Selective Turkey.—Although tungsten has been 
Development Co. 10 miles north of found in significant amounts in seven areas Filabusi produced tungsten at a rate of 6 of Turkey, the only tungsten ore body of 
tons of scheelite concentrate per month commercial significance was the deposit on when _a second five-stamp mill began the southern slopes of Mount Uladag, 60 operation in 1967. A second scheelite miles from Istanbul, which reportedly operation, the Killarney mine in Filabusi, contains approximately 10 million tons of was reopened early in 1967 and produced .cheelite ore averaging 0.42 percent WO3.’ between 3 and 4 tons of scheelite per Oo 
month. | United Kingdom.—The Hard Metals South Africa, Republic of.—Carbide Division, Wickman Wimet Ltd., Coventry, Diamond Industries, Pty., became the a fully integrated producer of tungsten country’s fourth producer of tungsten carbide powder made from. ammonium 
carbide. Carbide entered into a 10-year paratungstate, began construction of a new licensing agreement with Adamas Carbide metal powder plant in 1967 which will. 
Corp., Kenilworth, N.J., in which Adamas allow the company to increase production will supply building plans, specialized of hydrogen reduced tungsten metal equipment, technical aid, and ready-to- powder by 80 percent. Wickman used press tungsten carbide. powders. The new tungsten ores, residues, and reprocessed tungsten carbide plant will be located in carbide scrap as starting material for the 
Cape Town. | production of tungsten metal. | 

TECHNOLOGY 

An English language translation of a vestigation the W-Co phase diagram was 
Soviet book on the metallurgy associated refined, the solid solubility of cobalt in 
with rare metals became available which tungsten was found to be extremely low 
described the mineralogy of tungsten, its (maximum 0.9 atomic percent (a/o) 
properties and uses, methods of processing cobalt), and the only intermediate phases 
tungsten concentrates, methods of recover- determined were WesCo; and WCo3.2 A 
ing and producing metallic tungsten, and second study of this system was conducted 
methods of producing solid tungsten bars to determine the oxidation behevior of 
and sheet materials.® —— 

Because tungsten and cobalt are major 64. fureau one 196) DN Trade Notes. V. 
components in several superalloys that 8 Zelikman, A. N., O. E. Krein, and G. V. 

have been developed for uses requiring Samsonov. Metallursy, of Rare Metals. -NASA high-temperature hardness, strength, and merce, Clearinghouse for Federal Scientific and resistance to oxidation and corrosion, con- ‘Technical Information, Springfield, Va., 1966, 
tinued studies of the tungsten-cobalt Ps Neoneler, L. A., and J. L. Holman. The (W-Go) system were conducted by Bureau Tungien-Cobalt| hii cor, Gemosiuons metallurgists. In one comprehensive in- Inv. 6956, 1967, 73 pp.
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selected W-Co alloys.*® Specimens of W-Co Using high  energy-rate _(Dynapak) 

alloys containing 0.7, 1.7, 3.4, and 9.7 techniques, compacted tungsten billets 

weight-percent Co developed WOs and were successfully extruded into sound, 

CoWO, oxide coatings at a constant rate, high-dens‘ty rods and sheet bars at reduc- 

indicating the formation of scales of con- tion ratios of 6.25:1 and 9:1 at 1,800° C.*® 

stant porosity that were essentially inde- Yield strength obtained were higher than 

pendent of the cobalt concentration. A those of tungsten produced by conventional 

cobalt-rich outer scale of CosO4 protected powder-metallurgy techniques, and con- 

the tungsten, from further oxidation. siderable grain refinement was achieved by 

Bureau engineers continued studies of a careful temperature control. 

significant method of preparing ultrafine, Tungsten-rhenium ingots and uranium 

extremely homogeneous, and finely mixed dioxide-tungsten dispersions were also suc- 

tungsten-rhenium powders with closely cessfully compacted and formed by the 

controllable compositions by the hydrogen Dynapak high-energy, high-velocity form- 

coreduction of the freeze-dried ammonium ing process. 
compounds obtained from an aqueous Because of their excellent high-temper- 

solution. ature, high-strength properties, tungsten 

Investigations of vapor-deposited tung- and tungsten-base alloys were studied for 

sten were continued as the significant use as structural materials and tungsten- 

effects of process variables on grain size, uranium oxide alloys were studied for use 

grain type, and microhardness were as cladding materials in nuclear reactors 

etsablished, and the optimum parameters by evaluating the effects of reactor en- 

and the efficacy for the vapor deposition vironments such as nuclear radiation, cor- 

process were determined."* Continuous de- — yosion, resistance, and compatibility with 

position was successfully conducted at alkali liquid metal coolants on these 
atmospheric pressure, a deposition rate of - 4 46 

. . . materials. 
2 mils thickness per square inch of sub- A fully developed 

strate area per hour, a temperature of process was successtully Cevelope 
550°C, and a hydrogen-to-WFs gas ratio for recovering tungsten in the form of 

of 4 to 1. During the vapor deposition of | ammonium paratungstate (APT) from 

molybdenum-tungsten alloys dense, homo- 
geneous Mo-W alloys were successfully §—— + —— 

codeposited from a gaseous mixture 10 Doerr, Robert M., L. A. Neumeier, and J. 
: W. Jensen. Reaction of Tungsten-Cobalt oys 

of hydrogen, molybdenum hexafluoride With Oxygen at 1,000° and 1,100° K. BuMines 

(MoF’s), and tungsten hexafluoride (WFs) Rept, of Inv. 6998, 1967, 22 BP B 3 
° 11 Berkeley, Jean a bner renner, an 

at _empe ratures between 650 and Walter E. Reid, Jr. Vapor Deposition of 

750° C Tungsten-rhen‘um alloys pro- Tungsten by Hydrogen Reduction of eesti 

_ +44 ’ Hexafluoride: Process Variables and Properties 

duced by vapor deposition of mix ed of the Deposit. J. Electrochem. Soc., vol. 114, 

rhenium and tungsten  hexafluorides No. 6, June 1967, pp. 561-568. 

ioni i Hoertel, F. W. Effect of Certain Process 

showed significant nonhomogeneity due to Variables on Vapor Deposited Tungsten. BuMines 

the wide variation in optimum hydrogen- Rept. of Inv. 6731, 1966, 15 pp. 

; - 12 Donaldson, J. G., and H. Kenworthy. Vapor 

reduction temp eratures of the two hexa Deposition of Molybdenum-Tungsten Alloys. 

fluorides (250° C for ReFs and 550° C for  BuMines Rept. of Inv. 6853, 1966, 12 pp. 
WFE6) 13 13 Harin, Jr., C. E. (assigned to the U.S. 

° Atomic Energy Commission). Method for 

In other vapor-deposition studies Depositing a Tungsten-Rhenium Metal Alloy on 

hods of ‘fyi h a Substrate. U.S. Pat. 3,343,979, Sept. 26, 1967. 

methods of purifying the Saseous tungsten Hoertel, F. W., and J. G. Donaldson. Rhenium 

hexachloride (WCls) starting material to and Rhenium Tungsten, Deposition by Thermo- 
. ous chemical Reduction of the MHexafluorides—A 

remove low-level metallic impurities were Preliminary Study. BuMines Rept. of Inv. 6915, 

14 : : : 1967, 14 pp. ; 

evaluated. The purification techniques 14 Skirvin, F. A., T. T. Campbell, and F. E. 
studied included distillation, fused-salt Block. Purification of Tungsten Hexachloride. 

. . : BuMines Rept. of Inv. 6984, 1967, 17 pp. 

scrubbing, zone refining, and adsorption. 15 Croeni, Jack G., John S. Howe, Jr., and H. 

: +e : . Kato. High-Energy-Rate Extrusion of Low- 
Of these, fractional distillation and fused Density Tungsten Powder Billets. BuMines 

salt scrubbing were found to be the best, Rept. of Inv. 6817, 1966, 12 pp. 
. . . Croeni, Jack G., John S. Howe, Jr., and H. 

resulting in a tungsten halide sample con- Kato. High Energy-Rate Forging and Extrusion 

‘nt and the Effect on Structure and Properties. 

taining a total of less than 10 parts  Bumines Rept. of Inv. 6757, 1966, 31 pp. 
per million (ppm) detectable metallic 16 U.S. Atomic Energy Commission. Funda- 
. woe mental Nuclear Energy Research—1967. Janu- 

impurities. ary 1968. 368 vv.
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low-grade tungsten concentrates by solvent for recovering extremely pure tungsten 
extraction and methods were developed metal by electrowinning.” , 

17 Churchwood, P. E., and D. W. Bridges. and Phosphate Electrolytes. BuMines Rept. of 
Tungsten Recovery From Low-Grade Concen- Inv. 6742, 1966, 9 pp. 
trates bv Amine Solvent Extraction. BuMines Gomes, John M., Kenii Uchida, and Don H. 
Rent. of Inv. 6845, 17 pp. Baker, Jr. Electrolyte Life in Winning Tungsten 

. Gomes. John M., Kenji Uchida, and Don H. From Scheelite. BuMines Rept. of Inv. 6805, 
Baker, Jr. Electrowinning Tungsten in Halide 1966, 9 pp.



Urani . anium 

| By Charles T. Baroch * | 

Uranium ore production showed the first the Atomic Energy Commission (AEC) to 
increase since 1961; however, the ore grade revise upwards by about 50 percent their 
was lower and an increase in ore stockpiles 1966 estimates of 1980 uranium require- 
and uranium in process more than ab- ments. Their 1967 estimate was for a range 
sorbed the increase, leaving the mill out- of 120,000 to 170,000 Mw of installed 
put of concentrates at its lowest since 1960. nuclear power by 1980, leading to an an- 
Public utility companies continued a trend nual requirement which might be in the 
started in 1965 and ordered or planned 30 range of 35,000 to 40,000 tons of UsOs 
nuclear powerplants with a capacity of | and a cumulative requirement through 

24,424 megawatts (Mw) compared with 21 1980 of about 250,000 tons of UsOs. 

plants with a capacity of 16,709 Mw in ‘The prospect of steeply rising demand, 

1966. When completed, 89 plants will have inspired an increase in prospecting. Surface 

a capacity of almost 60,000 Mw, compared exploration and development drilling rose 

with 2,810 Mw operable on December 31, to a new high for the industry in 1967, 
1967. These reactors will not be completed _ reaching a total of 10.8 million feet, com- 

until the period 1970-75, hence increased _ pared with the previous high of 9.2 million 

demand for uranium will not be felt ap- feet in 1957. The price trend also stiffened 

preciably before 1970, although contracts appreciably during the year. UsOs concen- 

for substantial quantities of uranium con- trates, which sold as low as $4 per pound 

centrate (UsOs) were made for future in 1965, rose to a range of $6 to $7 per 

delivery. pound. Unless economic breeder reactors 

The rising need for electric power, or more efficient converter reactors are 

which appears to be doubling about every developed by the early 1980’s, many ex- 

llyears (nearly twice the rate of the en- perts believed that a shortage of low-cost 

tire energy market), and the sudden uranium may develop around the turn of 

acceptance of nuclear powerplants, caused the century. 

Table 1.—Salient uranium statistics 

(Short tons) 
a 

1963 1964 1965 1966 1967 

a 

United States: 
Mine ore shipments_._____....--------- 5,618,570 5,359,653 4,385,995 4,352,651 5,276,038 

Concentrate (U30s content): 
AEC procurement--_-_-___----------- 14,218 11,847 10, 442 9,487 8,425 

Private industry sales ¢__...____..-- --------- --------- --------- F100 700 

Imports: Concentrate (U30s)------------ 8 , 802 5,297 2,650 2,049 1,309 
Free world: OOOO OoT Tr om OOo 

Production (U30s content) .....--------- 31,025 26,782 21,115 18 ,993 P 17,458 

a 
e Estimate. *' Revised. P Preliminary. 

Legislation and Government Regulations. properties which were not served by mills 

AEC contracted with milling companies having a stretchout contract through 1970. 

serving isolated areas for the purchase in This provided a market for small operators 

1967 and 1968 of concentrate derived from  ———__~ —_ _.. . 
os a 1Commodity specialist, Division of Mineral 

ores produced at eligible small mining _ gtudies. 

11638
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whose annual allocations were less than _ terminating the distribution of such mate- 20,000 pounds of UsOsg and that had pro- rial on December 31, 1970, and terminat- duced and delivered ore to a mill during ing outstanding leases for such materia] , the 1962-66 period. Many small mines and on June 30, 1973. AEC also established a a few mills thus were enabled to stay in policy of toll enriching only domestic ore business, pending the development of for domestic users, but stated that it would private sales of uranium. remove the restriction on foreign uranium In 1967 the Congressional Joint Com- for domestic use as soon as they had rea- mittee on Atomic Energy held public hear- sonable assurance of the viability of the ings on radiation exposure of uranium domestic uranium industry as a whole, miners. High concentrations of daughte: possibly some time after 1970. | | decay products of radon, itself a decay Toll enrichment is a service by which a product of the ever-present radium, can customer delivers privately owned uranium often be found in underground mines to AEC, pays for the enrichment services having poor ventilation. Miners who have desired, and receives an appropriate quan- _worked in such areas reportedly have a __ tity of uranium containing the higher con- higher incidence of lung cancer than that centration (enrichment) of the fissionable of the general population. AEG, the isotope, U2. AEC established criteria for ‘Bureau of Mines, and the Public Health toll enrichment services and use charges in Service joined in a cooperative research 1966 and 1967. Among other things, AEC and development effort each, respectively, agreed to ‘sign contracts for specified to improve surveillance-monitoring equip- _ periods of time up to 30 years and estab- ment; improve mine air and personal pro- lished a toll enrichment charge for pri- tection; and conduct epidemiological _vately owned uranium of $26 per kilogram studies and study the bioeffects of alpha unit of separative work, which is a meas- radiation. The Federal Radiation Council urement of the work done, not a quantity (FRC), an advisory body to the President of material. At the same time, the AEC on radiation matters, recommended guides lowered the tails assay of U** in the de- for radiation protection in underground _ pleted uranium to 0.2 percent, from the mines which the President approved.” former figure of 0.2531 percent. This These guides established exposure levels means that lesser quantities of feed mate- that shall not exceed those which a worker rial (natural uranium) will be used as the would receive at the working level if, in 0.2 percent tails assay will require about any 12 consecutive months of employment, 5.5 pounds of fresh feed material to pro- he were exposed to 3.6 months of 40-hour duce 1 pound of 3 percent enriched ura- workweeks at such level. The working level nium, whereas the tails assay of 0.2531 per- was defined as an environment which ex- cent would have required about 6 pounds poses the worker to the equivalent of 100 of feed.4 
Picocuries of radon per liter of air (100 AEC signed its first contract to provide pe/1)3 toll enrichment services for a reactor in a AEC established a set of policies that foreign country. The 30-year contract with will be followed after 1968: (1) on the Oskarshamnsverkets Kraft Grupp Aktiebo- schedule of charges for lease and sale of lag is for a 400-Mw boiling-water reactor enriched uranium, the natural uranium being built in Sweden. During the contract component will continue to be based upon period approximately 10,000 kilograms of a price of $8 per pound of U3Os in con- U?**, contained in slightly enriched ura- centrate, at least through June 30, 1973; nium, will be required. 
(2) toll enrichment will be the preferred _ 

method of distributing enriched uranium ; > Federal Radiation Council. Guidance for the Groniea ing Januaty 1, 1971, enriched Control of Radiation Hazards in. Uranium Min uranium on lease may be converted to pp. PIhiGh the hace gall entiching, under 5 a vaghadiation, Protection Guidance, fo which the lessee would furnish to AEC the * Dworshak, Henry. Radiation Standards Set specified quantities of uranium feed and for Uranium Mining. Min. Cong. J., v. 53, No. . . 6, June 1967, pp. 88-89. pay certain charges, thereby acquiring Mining Congress Journal. Radiation Protec- ownership of the leased material; and (4) tion Guides Approved by President. V. 53, No. vos . . 8, August 1967, p. 111. the transition to private ownership of all 4 Atomic Energy Commission. Uranium En- material held by licensees for power re- richment Services. F.R. 16478, Dec. 23, 1966. . . ~~: Plutonium and Uranium Enriched in actor use will be accomplished by AEC U235, F.R. 16289, Nov. 29, 1967.
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AEC approved agreements in 1967 with Arkansas, California, Florida, Kansas, Ken- 
Louisiana and Arizona under which these tucky, Mississippi, Nebraska, New Hamp- 
States assume part of the regulatory au- -shire, New York, North Carolina, Oregon, 

thority over the uses of radioactive mate- Tennessee, Texas, and Washington. Other 
rials within their borders. This brings to States were moving toward similar agree- 
17 the total of States with which similar ments. 

agreements exist. Others are Alabama, 

DOMESTIC PRODUCTION 

Mine and Mill Production.—Approxi- | Wyoming, 23 percent; Colorado, 12 per- 
mately 500 mining operations in 8 States cent; and Utah, 6 percent. The average ore 

produced nearly 5.3 million tons of ore, 21. grade dropped to 0.20 percent UsOg from 
percent more than was produced by 600 0.23 percent in 1966. 

operations in 12 States in 1966. New Uranium ore was processed at 16 mills 

Mexico led by producing 54 percent of the which shipped to AEC concentrates con- 
total recoverable uranium; followed by taining 8,450 tons of UsOs, compared with 

Table 2.—Uranium mine and mill production in 1967, by States 

Ore shipped . 
at Concentrate 

Recoverable U3Qs, purchased by AEC 
Value content 

State : Short tons ss (thou-_ |, —————_—— $s — 
sands) Thousand Num- U308, 

Percent pounds ber of thousand 
mills pounds 

Arizona____________-_._....-. - 15,723 $350 0.28 83 _. _ ole 
Colorado_______..__._.-_.-- 615,585 10,803 22 2,537 4 1,680 
New Mexico________..._---- 2,754,225 43 ,298 .21 11,202 4 9,395 
Utah.__..._ 2 ee 254,538 5,505 .26 1,287 _ - eee ee 
Wyoming._.____._____-___.-.- 1,345,919 16,829 .18 4,655 5 3,410 

| Other States !__-____..____._- 290.048 3,665 15 889 3 2,365 

Total_______..____.-- 5,276,038 80,450 .20 20 , 653 16 16 , 850 

! Ore shipments: North Dakota, South Dakota, and Texas. Concentrates: South Dakota, Texas, and Utah. 

| | Table 3.—Uranium ore-processing plants, December 31, 1967 

Tons U30s 
deliverable to 

State and company Plant location AEC under 
contracts, 
1968-70 

Colorado: 
American Metal Climax, Ine_____......._.....-.... Grand Junction__.__._.._.__- ~eeeee 
Cotter Corp_____...._.--..----.-----------....-. Canon City... --.--.----_- --oeee 
Union Carbide Corp__..__-.----------------------  Rifle--....-.-..-------------| 2 660 
Do_____.._---- eee «0 U ravan__ J “ 

New Mexico 
The Anaconda Company..___.._..-..-.-.----.-..-. Bluewater____.._._-_.__..__._- 2,220 
Homestake-Sapin Partners._......_.-..-.-.-----..-. Grants._____...--- 2-2 ------ 16,200 
Kerr-McGee Corp___.___.._----_-_----------------  ----dO_____-_. +--+ +e. 4,470 
Foote Mineral Co______.....--_.---_--.-------.-- Shiprock___._._ ._._. 2 .2-__- 990 

South Dakota: Mines Development, Inc___..._...._..... Mdgemont.._._.....__.... 2-2 .. JL... 
Texas: Suscuehanna-Western, Inc_.__...._._.-..-._--.-- Falls City.__.___... 2-2 _L. an 
Utah: Atlas Corp_.._..._._.....-.----.---------.---..- Moab___._....---..-------..- 2,590 
Wyoming: . 

Federal-Radorock-Gas Hills Partners............... Gas Hills._......._-..2 2. 2 _- 1,040 
Petrotomics Co_______.......-.--------.--------.- Shirley Basin___....-._-_.-_. eee eee 
Union Carbide Corp_.__._.-.--------------------- Gas Hills._.-.-..-_..----_---- 560 © 
Utah Construction & Mining Co___....__-..-_-...--. 0 -.--dO-. 22222 ee. 1,580 
Western Nuclear, Inc__.._ ._.....__._---..--...... Jeffrey City... . _-.._..._...- -1,570 

i Includes 2,930 tons under contract to United Nuclear Corp., which is treated in the Homestake-Sapin 
Partners mill under a tolling agreement.
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9,487 tons in 1966. For the second year, 1966. Surface exploration and development 
uranium in significant quantities was sold drilling totaled 10.8 million feet in 1967, 
to private industry. It was estimated that up from 4.2 million in 1966, and set a new 
700 tons was sold in 1967 compared with _ record since 1957 when the industry drilled 
100 tons in 1966. Contracts for future 9.2 million feet. After 1957 drilling de- . deliveries of 46,500 tons of UsOs were an- clined steadily to slightly over 2.0 million nounced by domestic producers, some to be feet in 1965. The 1967 total was about 
implemented as far into the future as 1977. equally divided between exploration for Contracts for delivery of concentrates to new deposits and development drilling. AEC were in effect with 10 companies Almost 55 percent was conducted in Wyo- 
operating 11 mills which, under the ming, 23 percent in New Mexico, 7 percent stretchout program, permitted deliveries in Colorado, and the balance in Texas, 
aggregating 23,880 tons of UsOs through Utah, Arizona, California, Nevada, Oregon 
1970. The other five mills operated largely South Dakota, and Washington. Prospect- 
to fill private orders, although some pro- ing was also vigorous and thousands of duced concentrate for AEC from ore mined claims were filed, particularly in Wyoming by eligible small mining companies, Most and Utah. , 
of the milling companies negotiated con- Several Canadian mining companies 
tracts during 1966 and 1967 to supply ura- _ became active in the Western United nium concentrates to reactor manufacturers States. Rio Algom Mines Ltd. was explor- and public utilities. Delivery on these con- ing in Utah and Wyoming with Mitsubishi ' tracts will start between 1968 and 1970 and Metal Mining Co. Ltd., and both Faraday 
some will extend through 1975. and Denison examined properties in Colo- 

Kerr-McGee Corp., the largest uranium __ rado. 
producer, began developing its sixth un- Refining and Enrichment.__AEC pro- derground uranium mine in the Ambrosia duction of enriched uranium continued at 
Lake area near Grants, N. Mex., and it was. a reduced rate. The level of electric scheduled for production in 1969. Petroto- power usage at the Portsmouth, Ohio, mics Co. awarded a $1.5 million contract gaseous diffusion plant was reduced by to double the size of its Shirley Basin mill 320,000 electrical kilowatts (ekw), as: part 
to 1,000 tons per day. Western Nuclear, of the plan to reduce total power usage at 
Inc., began engineering studies to develop the three gaseous diffusion plants (Oak a mining and milling system for uranium Ridge, Tenn., Paducah, Ky., and Ports- ore deposits on the Spokane Indian Reser- mouth, Ohio) to 2 million ekw by January vation where 10 million pounds of U3Os; 1, 1969. The “D” plutonium production 
were outlined by drilling. A 3,000 to 4,000- _— reactor at Hanford, Wash., was shut down ton-per-day operation was the ultimate - in June 1967 after 22 years of operation, goal. Mining of uraniferous lignite in the fifth to be shut down since 1964. ‘I'he 
Harding County, S. Dak., ceased as the remaining reactors, four each at Hanford 
operation was no longer profitable. Mining and Savannah River, set new records for of sandstone ores also declined, and Mines operating efficiency. In addition to weapon- 
Development, Inc., a subsidiary of Susque- _ grade plutonium, these reactors produced 
hanna Corp., conducted extensive explora- significant quantities of nondefense plu- tion in the Dakotas and Wyoming in an tonium, U**, and many special isotopes. 
effort to find additional ore for their mill. AEC announced that two more reactors, 
The plan of Continental Mining & Milling one each at Hanford and Savannah River, 
Co. to reactivate the Lakeview, Oreg., mill will be shut down in 1968. 
of Lakeview Mining Co., reported in 1966, Allied Chemical Corp., Metropolis, Ill., 
failed to materialize. Cotter Corp. pur- owned the only commerical plant for con- 
chased the Schwartzwalder uranium mine verting UsOsg into gaseous uranium hexa- 
near Golden, Colo., and reopened its mill fluoride, UFs, the compound required in 
in 1966 to fulfill contracts with several gaseous diffusion plants for producing domestic and one foreign user. Foote Min- uranium enriched in U***. The plant, closed eral Co. acquired the Vanadium Corpora- in 1964 was maintained in a state of readi- 
tion of America including the uranium ness and in 1967 Allied began construction 
operations near Shiprock, N. Mex. to double its size to an ultimate capacity 

The upsurge in commercial sales of ura- in 1969 of 10,000 tons of UsOg per year. nium and higher prices caused a great in- Kerr-McGee Corp. also initiated plans for crease in exploration activity beginning in a UFs conversion plant to be ready in 1970
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with a capacity of 5,000 to 10,000 tons of fuel elements at its plant at Cheswick, Pa., 

UsOg annually. Both General Electric Co. and was doubling capacity there. In addi- 

and Westinghouse Electric Corp. had tion, the company broke ground for a new 

plants for fabricating nuclear fuel elements $20 million facility at Columbia, S.C., plan- 

but announced plans for new ones. Gen- ned for operation in 1969. Both companies 

eral Electric operated its facility at San stated that the large volume of new orders 

Jose, Calif., and started construction on a for nuclear plants had strained the capac- 

new plant on a 1,600-acre site near Wil- ities of their fabrication facilities. 

mington, N.C.5> Westinghouse fabricated 

CONSUMPTION AND USES 

Practically all uranium production went revise upward its forecast. The new proj- 

to the AEC stockpile and unspecified quan- _ ection was for a range of 120,000 to 170,- 

tities were used for producing special 000 Mw in 1980, with the most likely figure 

nuclear materials for military and civilian near the middle of the range. During 1967, 

programs. electric utilities made known plans for 32 

Weapon and Explosives Applications.— nuclear power plants, compared with 28 in : 

Plutonium production continued at both 1966. Actually ordered in 1967 were 30 

the Hanford Works, Richland, Wash., and _ plants with a total capacity of 24,424 Mw, 

the Savannah River plant, near Aiken, S.C., compared with 21 plants with a total 

at a slightly lower rate. The “N” reactor capacity of 16,709 Mw in 1966. 

at Hanford performed satisfactorily as the Table 4 is a summary of all domestic 

first dual-purpose—plutonium production nuclear powerplants announced to the end 

and electricity generation—reactor. It pro- of 1967, arranged by groups according to 

duced ‘over 2 million megawatt (Mw) the anticipated startup year. From this 

hours of electricity in spite of being shut arrangement, the future annual demand 

down from September 1 through December for uranium can be estimated, as present 

15 as a result of a strike. reactor types require for the initial charge 

A total of 25 underground nuclear-ex- from 0.6 to 0.9 ton of UsOs (as concen- 

plosion tests were announced in 1967,.com- trate) per Mw of electrical capacity. Ura- 

pared with 40 in 1966. In addition a nu- nium concentrates need not be purchased 

clear explosive was detonated 4,240 feet until approximately 1 year before planned 

deep in the San Juan basin of New Mexico startup time. Thus, since it requires from 

as part of Project Gasbuggy. A segment of 3 to 6 years to complete a reactor after a 

the Plowshare Program, designed to test contract is awarded, uranium producers 

the application of nuclear explosives to Can quite accurately predict future demand 

peaceful uses, Gasbuggy was expected to for several years ahead. After a few years, 

stimulate gas flow in a tight rock forma- makeup requirements, ranging from 0.11 

tion. to 0.20 ton of UsOs per Mw-year of opera- 

Civilian Reactors.——The trend by elec- tion, also will have to be considered. 

tric utilities toward nuclear powerplant Many contracts for future delivery of 

installations, which started late in 1965, U:Os were made in 1966 and 1967. Ap- 

continued in 1967 at an accelerated rate. proximate total tonnage of such contracts 

As the result of technical improvements with the years of delivery were as follows: 

which made nuclear power generation Year Tons U308 Year Tons U30s 

competitive with other power sources, com-  J883--------- $1009. erg... 2-1. B:B0n 
mitments for the construction of nuclear 1970.__....-. 5,900 1974_.--.--.- 4,400 

plants increased beyond expectations and 1971-------.- 7,200 Later_.....-. 4,200 

were much greater than was foreseen when | Total__ 45,700 

AEC made its 1962 report to the President. In addition to the above, 2,400 tons 

This report predicted that 40,000 Mw of was contracted for delivery to foreign 

nuclear power would be installed by 1980, buyers. 

The estimate was revised in 1964 to a The 16 operable plants, most of which 

range of between 60,000 and 90,000 Mw are relatively small powerplant prototypes, 

and again in 1966 to a range of 80,000 to = —HH 

110,000 Mw. ‘The continuing high rate of ,.sAmeriegn, Metal, Metin Sm Wiminion, 
commitments caused AEC in 1967 again to. N.C. V. 74, No. 120, June 23, 1967, p. 12.
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Table 4.—Status of central-station nuclear powerplants, December 31, 1967 

Plant status Number Electrical Startup year. 
of plants capacity, Mw 

Operable____..___.-_------------------------------_------ 16 2,810 1957-67 
Under construction. ___...___..-_-.--22-- 22a eee 3 1,824 1968 

Do______.___________________----__----- 4 2'651 1969 
Do____.--_ eee eee 8 5,234 1970 

Under construction and planned____._______-_____---_ 2-2 - 16 12,119 1971 
Planned and ordered_____.____.----.----_-.----------__---- 11 9,086 1972 

Do______________._--_---_------------------e-eeeeeet:t“‘<i‘éid@ 10,393 1973 
Do____--- 2 ee eee eee 7 5,561 1974-77 

Planned but not ordered__________.-------_---- 2-2 eee 12 10,100 1974-? 

Total.__.____- ee eee eee 89 59,778 

produced 7.2 billions of kilowatt-hours of and it is the first nuclear power system to 
electricity during 1967, compared with 5.5 achieve the high-efficiency steam conditions 
billions of kilowatt-hours produced by 14 of 1,000° F and pressures up to 1,450 
plants in 1966. Seven plants started pro- pounds per square inch. By yearend, the 
ducing electricity in 1966 or 1967. All, ex- plant had operated for more than 158 days 
cept the “N” Reactor, were built under the at _ full-power equivalent. Data from this 

: AEC Power Reactor Demonstration Pro- plant will be used to design a 330-Mw re- 
gram in which AEC and industry share the actor at Fort St. Vrain, Colo., to be built 
costs. Brief descriptions and highlights of for the Public Service Company of Colo- 

the newest reactors follow:*® rado. 
1. AEC’s “‘N” Reactor, Richland, Wash., 5. San Onofre Nuclear Generating Sta- 

produced its first electricity in April 1966 tion, Southern California Edison and San 
and reached full power (800 Mw) in _ Diego Gas & Electric Co., San Clemente, 
December. The byproduct steam of this Calif., a 430-Mw pressurized-water reactor, 
production reactor is provided to a gen- started producing electricity in July 1967 
erating station operated by Washington and reached an output of 405 Mw by 

Public Power Supply System. The failure December 26. 

of a high-voltage transformer the day 6. Connecticut Yankee Atomic Power 

after reaching full-power level, made it Plant, Connecticut Yankee Atomic Power 
necessary to reduce power output to 400 (Co., Haddam Neck, Conn., a 462~Mw 
Mw. : pressurized-water reactor, first produced 

2. Pathfinder Atomic Power Plant, electricity in August 1967 and reached 
Northern States Power Co., Sioux Falls, S. full power in December. 

Dak., a 59Mw boiling-water reactor, pro- 7. La Crosse Boiling-Water Reactor, 

duced its first electricity July 1966 and Dairyland Power Cooperative, Genoa, Wis., 

reached design power in September 1967. 50 Mw, started producing electricity in 

The plant shut down in October because December 1967, and at yearend it had been 

of broken vanes in a steam separator. operated at power levels up to 12.5 Mw. 

3. Enrico Fermi Atomic Plant, Power Startup tests should be completed by 
Reactor Development Co., Lagoona, Mich., March 1968. 

a 61-Mw fast-breeder reactor, started pro- The Carolinas-Virginia Tube Reactor at 

ducing electricity in August 1966 but Parr, §.C., was closed down in June 1967. 
closed down in October 1966, because of a This 17-Mw heavy-water prototype power- 

fuel failure. A piece of zirconium sheath- plant had operated as a training and re- 

ing, part of a conical flow guide, fell from search facility since 1963. The Hallam Nu- 

place and plugged a coolant channel, clear Power Facility, Hallam, Nebr., which 

causing overheating and meltdown ot was shut down in 1964, was ordered to be 
several fuel subassemblies. decontaminated and dismantled. This was 

4. Peach Bottom Atomic Power Station, a4 sodium-cooled, graphite-moderated re- 

Unit 1, Philadelphia Electric Co., Peach actor prototype of 75-Mw capacity. Tech- 
Bottom, Pa., a 40-Mw high-temperature 

gas-cooled reactor, produced electricity 6 U.S. Atomic Energy Commission. Annual 

January 1967 and reached full power in Rengrt to, Congress for 1961 Major ‘Actiities 
May 1967. The fuel core contains thorium, pp, 71-97; 325-339.



URANIUM : 1169 

nical problems proved to be excessive and plete nuclear reactor plants. These and 
AEC discontinued pursuing this reactor other principal firms engaged in major seg- 
concept. Much was learned from this re- ments of the nuclear-fuel business are 
actor, and the information gained has been listed in table 5. The General Atomic 
applied to improving the reliability and Division of General Dynamics Corp. be- . 
performance of other sodium-cooled re- came a wholly owned subsidiary of the 
actors. The Southwest Experimental Fast Gulf Oil Corp. in 1967, and its name was 
Oxide Reactor at Cove Creek, Ark., to be changed to Gulf General Atomic, Inc. 

used for research on fast-breeder reactors North American Aviation, Inc., and Rock- 
and planned for operation in 1968, is a well-Standard Corp. merged in 1967 to 
good example. | form the North American Rockwell Corp., 

The Piqua (Ohio) Nuclear Power Facil- and Atomics International is now an 
ity, an 11-Mw heavy-water, organic-cooled _ operating division of the new company. 
reactor, (HWOCR) was inoperative during Military Reactors——Of 107  nuclear- 
1967 because of technical problems. AEC powered submarines authorized by Con- 

terminated its contract for the operation gress, 74, including all 41 Polaris missile- 
of Piqua in December 1967, and it was un- launching types, were in operation. The 
certain whether or not the cooperating aircraft carrier Enterprise, the guided-mis- 

agency, the City of Piqua, would resume _ sile cruiser Long Beach, and the guided- 
operation on its own. | | missile frigates Bainbridge and Truxton 

The Tennessee Valley Authority (TVA) (commissioned May 1967), were in opera- 
completed a detailed study of costs of coal- tion and aggregated over 10 million miles 
fired and nuclear powerplants, based on of travel without a failure in the reactor 

twin units totaling around 2,000 Mw.’ The plant. The Navy’s next attack aircraft 

estimated costs of power were 2.39 mills carrier, the Nimitz, will have the highest 
per kilowatt-hour for a boiling-water re- powered reactors developed so far in the 
actor plant, 2.56 mills for a pressurized- naval reactors program, and will be able 
water reactor plant, and 2.90 mills for a to steam for 13 years without refueling. 
coal-fired plant. As a result TVA ordered Reactors for Export.—U.S. firms had 

twin units of the boiling-water reactor contracts for eight other reactors being 
plant, each with a capacity of 1,064 Mw, to built throughout the world. Locations are 
be ready for operation in 1971 and 1972. at Tarapur, India (380 Mw); Tsuruga, 

Allis-Chalmers Manufacturing Co. with- Japan (310 Mw); Niu, Japan (340 Mw); 
drew from the nuclear-reactor field in 1966, Fatuba, Japan (440 Mw); Zorita, Spain 
leaving The Babcock & Wilcox Co., Com- (153 Mw); Santa Maria de Garona, Spain 

bustion Engineering Co., and Westing- (440 Mw) ;Beznau, Switzerland (350 Mw) ; 
house Electric Corp. (pressurized-water re- and Bern, Switzerland (306 Mw). Most o. 

> actors); General Electric Co. (boiling- these were planned for operation by 1970. 
water reactors) ; and Gulf General Atomic, = —__________ 

. Chigh- - eact 7 Tennessee Valley Authority. Comparison of 
Inc (high temp erature gas-coo led reactors) Cval-Fired and Nuclear Power Plants for the 
as the principal domestic builders of com- TVA System. June 1966, 36 pp. 

Table 5.—Principal producers and fabricators of nuclear fuels 

Producers Fabricators Plutonium 
Company and principal location of uranium of uranium capability 

fuels fuels 

Aerojet General Nucleonics, San Ramon, Calif....-...-...---.-  ---------- x ~ eee eee eee 
Atomics International, Canoga Park, Calif...._......_-._.-_...  ------ -_. x x 
The Babcock & Wilcox Co., Lynchburg, Va___._._.____.---_.-_.-  ---------- x x 
Combustion Engineering, Inc., Windsor, Conn...___...-_..-....  ---------- x ~e eee ee eee 
Gulf General Atomic, Inc., San Diego, Calif.__.._...__.-___--- x x ~ eee e ee ee 
General Electric Co., San Jose, Calif.._..___...._._---_-__-__-- x x x 
Kerr-McGee Corp., Oklahoma City, Okla____..._._._.__--_-_- x eee eee eee Cee eee enue 
National Carbon Co., Lawrenceburg, Tenn_-_._..____.-.__-_--- x eee ee eee eee ee eee ee 
National Lead Co., Albany, N.Y______._-.-----_------------- xX xX eee eee ee 
Nuclear Fuel Services, Inc., Erwin, Tenn.______._-____.------- xX x x 
Nuclear Materials & Equipment Corp., Apollo, Pa_....__._.___-_- xX xX xX 
United Nuclear Corp., New Haven, Conn. ____.___----.------- xX xX x 
Westinghouse Electric Corp., Pittsburgh, Pa.__.._.__.-__.__-._ ---------- x eee eee eee 

Source: AEC, The Nuclear Industry 1967, Nov. 6, 1967, pp. 45-47.
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Two other reactors were in the planning million. About 20 firms are engaged in 
stage for 1972 operation: Unit 2 at Niu, processing radiochemicals and _ radiophar- 
Japan (500 Mw), and Unit 2 at Beznau, maceuticals.® 
Switzerland (350 Mw). The uses for radioisotopes continued to 

A total of 52 test, research, and teaching expand at such a rate that a current listing 
reactors, built by U.S. firms; were operable could not be obtained. The business is esti- 
throughout the free world, and 4 others mated to be growing about 10 percent per 

. were being built. year in dollar value. One of the most wide- 

Radioisotopes.—Although AEC was still spread uses is in measurement. Automated 
a principal domestic producer and distri- systems can weigh a product or gage its 

butor of radioisotopes, it withdrew from thickness, level, or density without touch- 
the routine production and sale of 20 ing it, then actuate necessary changes in 
radioisotopes in 1966 and 1967 and a total the manufacturing process. 
of 37 since 1961. AEC ceases production Tritium, the mass-3 isotope of hydrogen, 

when radioisotopes became available from sometimes called radioactive hydrogen, is 
private industry. Late in 1967 AEC pro- one of the least expensive radioisotopes, 

posed to withdraw from the production and this makes large-scale tracer experi- 
and distribution of cobalt-60 of 45 curies ments possible. It has been available from 

per gram specific activity or less. General AEC for peaceful purposes since 1959. The 

Electric Co. was said to have production physical properties of tritium and full 
capacity of at least 1 million curies annu- direction for its use in all phases of re- 

ally and Neutron Products, Inc., a capac- search in biochemistry, agricultural chemis- 

ity of about 2 million curies of cobalt-60 try, and physics were described in a book 

annually. AEC sold 2.3 million curies of | containing many references in each 

cobalt-60 in 1967, valued at $422,000,“and _chapter.° 
will continue to meet requirements on a Depleted Uranium.—The use of U3Os 
custom order basis in minimum quantities as a catalyst in making acrylonitrile and 

of 100,000 curies, when the purchaser cer- methacrylonitrile may prove to be the first 

tifies need for material that is not com- major commercial use for depleted ura- 

mercially available. A total of over 3.1 mil- nium. Standard Oil Co. of Ohio has built 

lion curies of radioisotopes was distributed a plant to produce 3.5 million pounds of 

by Oak Ridge National Laboratory during _ the organics, which are classed as improved 

the first 11 months of 1967, an increase of monomer intermediates for polymers. 

about 27 percent over the same 1966 Nuclear Materials & Equipment Corp. of 

period. The final packaging and distribu- Apollo, Pa., received a 2-year contract for 

tion was performed almost entirely by in- producing U:Os from depleted uranium 

dustry, and the total domestic market in hexafluoride, byproduct of the AEC enrich- 

1967 was estimated at $18 million to $22 ment plants.’® 

PRICES AND SPECIFICATIONS 

Ore and Concentrate—Uranium ore- and 1970, AEC will pay $1.60 per pound 

processing mills owned or controlled an of UsOs, plus 85 percent of the allowable 

estimated 90 percent of ore reserves and production costs during the prior 6 years, 

production, and any ore purchased from subject to a maximum of $6.70 per pound. 

independently owned mines was under ‘The average AEC contract price for all 

individually negotiated contracts. Ore UsOs delivered in 1969 and 1970 is ex- 

prices were not “disclosed, but most mills pected to be between $5.50 and $6.00 per 

claimed to adhere to prices similar to those pound. Canadian uranium concentrate was 

of AEC Circular 5, which expired in 1962. contracted to the Canadian Government 

These prices ranged from $1.50 per pound _ stockpile at $4.90 per pound of contained 

of contained U;Os on ore grade of 0.10 UsOsg and to the United Kingdom Atomic 

percent to $3.50 per pound on ore contain- 8 U.S. Atomic Energy Commission. The Nu- 
ing 0.20 percent UsOs or more. clear Industry. 1967, 184 pp. 

The AEC contract price for specification- 9 Evans, E. Anthony. Tritium and Its Com- 
. pounds. D. Van Nostrand Co., Inc., Princeton, 

grade concentrates continued to be $8 per wNJ., 1966, 441 pp. 
pound of contained U3Os, and this price 10 Chemical & Engineering News. Industry 

will continue through 1968. During 1969 oe. neentrates, V. 44, No. 46, Nov. 7, 1966, p.
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Energy Authority (UKAEA) at $5.03. at $18 to $24 per pound in American 
These contracts are for limited quantities Metal Market. Depleted uranium, in the 
aggregating about 4,000 tons rer year form of uranium hexafluoride (67.6 per- 
through 1969. . cent uranium), was quoted at $2.50 per 

Prices of UsOg sales under private con- kilogram ($1.14 per pound) of contained 

tracts were seldom made public by either uranium. 

seller or purchaser. Such contracts call for Special Nuclear Materials.— Base charges 
deliveries after 1970 and as far in advance by AEC for enriched uranium remained 

as 1977. A few disclosures. made in finan- unchanged since 1962 and varied with the 
cial prospectuses and annual reports indi- degree of enrichment from $4.77, $8.48, 
cate that future delivery prices ranged from and $9.59 per gram of U?® content for 
about $5.40 per pound of U3Os for delivery 1.0, 2.0 and 5 percent U?*, respectively. 
prior to 1970 to an average of about $6.40 The new lowered charge by AEC of $26 
per pound for delivery after 1970. Cana- (formerly $30) per kilogram unit of sepa- 
dian sales contracts were reported at prices rative work and the lowering of “tails” 
as high as Can $7.14 (US $6.57). Many of assay in deriving the feed and separative 
these contracts contain escalation clauses components to 0.2 percent U?® (formerly 
to cover rising labor and supply costs. 2.531 percent) will reduce the cost of en- 

Refined Uranium.—Normal uranium _riched uranium after January {, 1968, by 
metal continued to be quoted periodically 5 to 7 percent. | 

FOREIGN TRADE | 

No uranium ores and concentrates were abroad into the first cores for the five 
exported in 1967 compared with 45,921 projects. In late 1967, 30 kilograms (66 
pound of UsOs content valued at $160,984 pounds) of plutonium were sold to Eura- 
exported to West Germany in 1966. Ex- tom for use in the Rhapsodie reactor at . 

ports of uranium and thorium and their Cadarache, France. | 
alloys, wrought or unwrought, totaled 543 Radioactive isotopes, compounds, and 
pounds valued at $21,963 in 1967 and 3,505 mixtures, radium included, enjoyed an 
pounds valued at $135,514 in 1966, over extensive world trade and were exported 
half in each year going to Canada and the _ to 85 countries in 1967 and were valued at 
rest mainly to France, West Germany, and $3.1 million, compared with shipments in 
Italy. Exports of uranium and thorium 1966 to 79 countries, valued at $15.6 mil- 
compounds totaled 50,353 pounds valued lion. 
at $140,615 in 1967 and 153,494 pounds No uranium concentrates were imported 
valued at $295,757 in 1966, with United for the AEC stockpile in 1967, but imports 
Kingdom, Japan, West Germany, and _ for private industry contained 1,045 tons 
Hong Kong being the principal recipients. of UsOs from the Republic of South Afri- 

Special nuclear materials (enriched ca, 158 tons from Spain, and 106 tons from 
uranium, plutonium, and U**%, princi- Canada, a total of 1,309 tons valued at 
pally) totaling $44.0 million in value were $12,592,769. Imports of concentrates in 
shipped to 13 countries in 1967; 55.7 per- 1966 were all for AEC procurement and 

cent going to West Germany, 16.5 percent consisted of 1,329 tons of UsOs from the 
to India, 16.1 percent to France, and 6.7. Republic of South Africa and 720 tons 

| percent to Spain. This compared with from Canada. 
shipments valued at $41.9 million to 19 Radioactive isotopes, elements, and com- 
countries in 1966, with 56.1, 13.7, 6.5, 6.4, | pounds imported in 1967 from 16 countries 

and 4.4 percent, respectively, going to West were valued at nearly $2 million, compared 
Germany, Italy, Belgium-Luxembourg, with $1.3 million in 1966. In addition, 
United Kingdom, and Canada. The large imports of Co, which is classified separ- 
shipments to West Germany were enriched ately by the Bureau of the Census, were 
uranium for four projects in West Ger- 379,575 curies valued at $1.0 million, com- 
many and one in the Netherlands, and pared with 197,543 curies valued at $0.8 

were in the form of UF. for fabrication million in 1966.
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| ~ WORLD REVIEW 

Australia.—Known uranium resources pound. Permissible exports will vary with 
were not. deemed to be adequate to sup- the size of the uranium ore deposits but, 
port even a modest nuclear power program, in general, not more than 50 percent of the 
and the Minister for National Develop- predicted reserves from a property may be 
ment announced a policy to limit uranium exported.1'_ Despite this ban, Conzinc 
exportation to safeguard the national  Riotinto of Australia Ltd. received permis- 
interest. Uranium reserves recoverable up sion to export during the 1970’s the 2,000 
to $10 per pound consist of 8,080 short tons tons of developed uranium in the Mary 
of reasonably assured UsOs and another Kathleen open-pit mine. Before the mine 
2,980 tons possible but not proved. An- was closed in 1963, it produced $100 mil- 
other 3,540 tons are reasonably assured as lion worth of uranium, which was all sold 
economically recoverable’ up to $30 per to UKAEA.” 

| Table 6.—Free world production of uranium oxide (U;0;), by countries ! 2 

(Short tons) 
eee 

Country ! 1963 1964 1965 1966 1967? 

Argentina____-_______2.._-2 2222 eee 710. 37 F 50 erg NA Australia *._- 22 ee 1,200. © F370 370 330 330 Canada___________ ee. 8,352 7,285 4,443 *3,761 3, 753 France_______-2-- 22 ee. 1,987 1,911 1,887 r 1,260 NA Gabon___._-.- 2. 582 586 724 © 600 e 500 Malagasy Republic ¢3_______.____._..-... - 123 169 65 65 NA Portugal. -__________2_- ee. 11 22 r 42 t 46 NA | South Africa, Republic of.__..___________._. 4,532 4,445 2,942 3,286 ¢ 3,300 — Spain ¢___-.-- ee ee. () : r 100 © 130 NA NA Sweden ¢________ oe. 10 10 r 20 r 50 50 United States_.._____.__ 2. 14,218 11,847 — 10,442 9,587 9,125 

Total t.-----2.-------2----2222---. "81,025 26,782 = 21,115 18,998 —«-17,058 
. ‘ : et 

¢ Estimate. p Preliminary. * Revised. NA Not available. | 1 Uranium is also believed to be produced in Czechoslovakia, East Germany, West Germany, Hungary, . India, Italy, Japan, and U.S.S.R., but production data are not available. 
2 Compiled from data available March 1968. 
3 Contained in uranium ore. 
4 Totals are of listed figures only; no undisclosed data included. 

Belgium.—Belgonucléaire, founded by Canada.—Uranium production in 1967 
Belgian firms interested in nuclear energy, was little changed from 1966, but was only 
announced an international consortium for 24 percent of the 1959 peak. Only the Nor- 
developing fast-breeder reactors. Other dic mine of Rio Algom Mines Ltd., Elliot 
members are Siemens-Interatom (German) Lake, operated at full capacity. Denison 
and Neratoom (Dutch) .¥ Mines Ltd., also at Elliot Lake, operated 

Brazil.—Brazil has kept uranium and at about 50 percent capacity, and Eldorado 
thorium under strict export control since Mining & Refining Ltd., at Beaverlodge, 
1951, because of their nuclear properties. operated at about 80 percent capacity. 
Exporters of minerals, such as zircon and  Stanrock Uranium Mines Ltd., Elliot Lake, 
pyrochlore, containing small quantities of | continued to produce about 13,000 pounds 
associated nuclear material had to return of U3Os per month solely by underground 
equivalent quantities of such nuclear ma- bacterial leaching.“* Rio Algom started 
terial to Comissio Nacional de Energia developing a new mine, the Quirke No. 
Nuclear. This law wa i d nn . aw was eased in 1967 an 11 Bureau of Mines. Mineral Trade Notes. V. exempted miners from the obligation of 64, No. 8, August 1967, pp. 11-14. 
returning equivalent nuclear material if its 12 Mining Journal (London). Re-Opening in 38 €q pecan mate Sight. V. 268, No. 6,880, June 30, 1967, p. 533. separation was not technically or econom- 13 Bureau of Mines. Mineral Trade Notes. V. 
ically feasible. In processin rochlore, for 65, No. 2, February 1968, pp. 31-32. . y h i 5 Py f . 14 Williams, R. M. Uranium. Mineral Re- instance, the small quantities of uranium sources Division, Department of Energy, Mines and thorium present go into a slag and and Resources, Ottawa, Canada, 16 pp.; Ca- . . nadian Min. J., v. 89, No. 2, February 1968, are not economically recoverable. pp. 129-133.
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9, about 10 miles north of the Nordic mine and 1,500-ton mill of Canadian Fara- 

mine, which it will gradually replace. The day Corp. Ltd. which produced from 1957 

mine and the rehabilitated Quirke mill to 1964.%° | 

will increase the company’s capacity from A. French firm, Mokta Explorations 

3,300 to 3,700 tons per day. oO (Quebec) Ltd. had concessions on 700 

Although the bulk of Canadian uranium square miles and reportedly found enough 

has been marketed in the past through the ore to consider opening a mine. British 

Government-owned Eldorado Mining & Newfoundland Exploration Ltd. and four 

Refining Ltd., pr oducers since 1965 were West German firms entered into a uranium 

at liberty to negotiate their own sales con- exploration program in Labrador. Mitsui 

tracts. All four producers had contracts to Mining and Smelting Co. Ltd., a Japanese 

deliver maximum quantities to the Canadi- firm, is cooperating with Tobe Mines Ltd. 

an Government stockpile at a basic price of Edmonton in exploration near Uranium 

of $4.90 per pound of UsOs until 1970. City, Saskatchewan.?” : 

Deliveries to this stockpile did not ap- The 200-Mw Douglas Point Nuclear 

proach maximum permissible quantities In = Power Station, in the east shore of Lake 
1967, largely because producers anticipated Huron, went into operation in January 

early deliveries under commercial contracts 1967, but pump difficulties prevented 

at higher prices. | . reaching full capacity. This is Canada’s 

Commercial contracts grew markedly nN first full-scale reactor to be fueled with 

1967 and uranium sales commitments yatural uranium and cooled and moderated 

through 1980 aggregated over 42,000 tons, with heavy water, the so-called CANDU 
an average of 3,300 tons per year. Among type. 
the major contracts consummated were the France.—-Comn.issariat a l Energie 

fons me ween ee ner ne to Atomique (CEA) prospecting teams found 

d ) a tons - 3 o hho nite ee a reportedly large uranium deposit in 

Com tomic nergy Aut ority over an o- Niger and expected to exploit the deposit 

year period beginning in 1973; the Hydio- ith initial output scheduled for 1970. | 
= eotrie geo Commssvon of aie CEA also entered into a contract with the 

orcered ©) tons of Ws trom orado Mexican Government for the construction 
and Rio Algom for delivery between 1970 £ . “Wy: . of a uranium milling plant at Nasas, State 
and 1980; The Tokyo Electric Power Co., os Coahuila 
Inc., The Kansai Electric Power Co., Inc., . 

. . segs The French mining company, Dong 
and six other Japanese electrical utilities : a ? 

. re Trieu, found promising new uranium de- 
ordered, over a 10-year period beginning “is at St. Suplice-les-Feuilles 3 th 

in 1969, 10,500 tons from Denison and vente IE he es-r eu - mn oe : 

5,000 tons from Rio Algom; Eldorado will central france. € uranium Ceposit 2 
. Mounana, Gabon, was an important French 

supply 500 tons to Tokyo Electric over a : ; . 
5 . . Oe . source of uranium. Compagnie des Mines 
-year period beginning in 1969; and El- ; . . 

. d’Uranium de Franceville operated the 
dorado will supply about 1,000 tons of , d trati lant 

U;Os3 to Kernkraftwerk Obrigheim, West mine and a concentration Pp ant. ; 
Germany, beginning in 1969. The French national power corporation, 

These substantial assurances of contin- Electricité de France (EDF) contracted to 

uing demand caused a resurgence of uran- build a 500-Mw nuclear powerplant at 

ium prospecting and exploration reaching Vandellos on the Mediterranean coast in 

boom proportions in some areas. Large northeast Spain. This, Spain’s third reac- 

areas of land were being explored, mostly tor, will be fueled with natural uranium, 

by large companies in three areas: Beaver- graphite moderated, and gas cooled. France 

lodge, northern Saskatchewan; Elliot Lake, provided a 15-year loan of about $70 mil- 

Ontario, and eastern Quebec and Labra- --- ---—~--- 

dor.!® In addition to the Canadian firms, 15 Beck, L. S. Uranium Developments in Sas- 

several foreign organizations were actively Katehewar- Nir par BCT eae Tee” Que- 

exploring. American firms participating Robertson, James A. Recent Geological In- 
included American Metal Climax, Inc., vestigations in the Elliot Lake-Blind _ River 

. Uranium Area, Ontario. Canadian Min. J. 
Federal Resources Corp., Homestake Min- —_ (Gardenvale, Quebec), v. 88, No. 4, April 1967, 
ing Co., Kerr-McGee Corp., Newmont PP; 120-126. ¢ and Mining J 1 Federal 

an n an m ournal. era 

Mining Corp., Phelps Dodge Corp., and Resources to Develop Uranium Facility in On- 

Western Nuclear, Inc. Federal Resources tarde. Ve tbe. NO a March 1967, b. 110. vy 
. . S. Inera rade otes. * 

of Salt Lake City, Utah, optioned the 64, No. 11, November 1967, pp. 39-41.
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lion at 4.5 percent interest. EDF will buy Japan is deficient in economic uranium 
from 25 to 50 percent of the power and deposits and, well aware that uranium 
will own 25 percent of a company to be requirements over the next 20 years may 
known as Hispano-Francesa de Energia reach over 100,000 tons of UsOs, an ag- Nuclear, and four Spanish concerns will gressive worldwide search for uranium was 
own the balance.** France had two nucle- initiated. Part of their needs has been 
ar-power complexes in operation at the end _ assured by orders placed with Canadian 
of the year: Three reactors at Marcoule firms for 16,000 tons of UsOs deliverable 
totaling 85 Mw and EDF-1, EDF-2, _ over the next 10 years, and negotiations 
EDF-3 at Chinon totaling 750 Mw. for purchasing uranium were also con- 
Gabon.—The uranium deposit at ducted with South African mines. A num- 

Mounana continued as an important ber of Japanese firms also sent technical 
source of uranium for France. Originally missions to Australia, Canada, and the 
operated as an open-pit, underground United States which were authorized to operations began in 1965, and since then engage in exploration activities.”° 
the deposit was found to be considerably Mexico.—The French Atomic Energy larger than originally believed. The life of | Commission (CEA) entered into a con- 
the operation may extend to 1980, 10 years tract with the Government of Mexico for longer than first estimated. The under- the construction of a uranium mill at ground ore reportedly contains 0.3 to 0.4. Nasas, Coahuila. An initial investment 
percent uranium, compared with an aver- equivalent to about $2 million was men- 
age of 0.5 percent in the open pit. The ore tioned, and the plant was planned for com- 
is leached with sulfuric acid at Mounana, pletion in 1968. 
and a 20 to 30 percent uranium concen- Mexico’s Nuclear Energy Commission 
trate is shipped to France. Production (CNEN ) claims to have found about 3 reportedly equals around 400 tons of ele- million tons of ore containing 2,300 tons 
mental uranium annually. of UsOs in the States of Chihuahua, 

India——In January 91,500 -pounds of Sonora, Durango, and Oaxaca. A pilot , enriched uranium was shipped by boat plant was planned for Villa Aldama, near 
from Alameda, Calif. to India for the first Chihuahua, to treat about 25 tons of ore 
core loading of the No. 1 reactor of the per day.”! 
380-Mw twin boiling-water reactor station Niger.—The French Atomic Energy 
being built at Tarapur. A similar ship- Commission (CEA) has held prospecting 
ment for the No. 2 reactor followed in rights on over 350,000 square kilometers in 
September. The total value of the two three areas of this former French colony. 
cores was $14.4 million. Reactor startup Approximately 20,000 tons of UsOg have 
was expected by mid-1968. been developed in a few square kilometers 

Japan.—The cabinet formally approved of desert near Arlit. By agreement with the 
private ownership of enriched fuel as pro- Niger Government, CEA planned to de- 
posed by the Japanese AEC. Previously velop these deposits, and expected. to pro- 
only natural uranium could be owned pri- duce about 200 tons of Us3Os in 1970 and vately. The ruling permits the negotiation 1,000 tons annually by 1973. An investment 
of a new agreement with the United States equivalent to about $45 million will be 
to provide toll enrichment to supply required, about one-half contributed by Japan’s future needs.!® the French Government. CEA will take the 

Japan has two reactors in operation. One entire uranium output at an agreed price 
is a 12.5-Mw power-demonstration reactor stated to be equivalent to $8 per pound of 
of the boiling-water type and the other is U3sOsx.2? 
a 154-Mw British Magnox type, using nat- 
ural uranium. Nuclear power is particu- 18 Mining Journal (London). Franco-Spanish 
larly attractive to Japan because of her Nuclear Power Project. V. 267, No. 6848, Nov. 
dependence on imported fuels. Hence, she ie’ Nuclear Engineering. Private Ownership of 
expects to build nearly 10,000 Mw by 1980. conten 6h op apa V. 11, No. 127, De- 
Three reactors totaling 1,091 Mw ordered *0 Mining Journal (London). Japan—Pre- . Empting Future Uranium Supplies. V. 268, No. from the United States are under construc- 6855, Jan. 6, 1967, p. 2. 
tion for 1969 and 1970 operation, and ,°' Engineering and Mining Journal. V. 168, 
a fourth of 500-Mw capacity was planned 2 Engineering and Mining Journal. France, . Niger, to Develop 20,000-Ton Arlit Uranium | for 1972 operation. Deposit. V. 168, No. 8, August 1967, p. 106.
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South Africa, Republic of.—Thirteen enrichment services for a nuclear power- 
mines produced uranium in 1967, but only plant. The contract will provide the initial 
one——West Rand Consolidated—was a pri- inventory and replacement fuel necessary 
mary producer, gold being the bypro- for the 400-Mw boiling-water reactor over 
duct.* A new process using solvent extrac- the term of the contract. This will require 
tion was started by Harmony Gold Mining approximately 22,000 pounds of U2® in 
in 1966, which improves recovery and pro- enriched uranium and will cost more than 
duces high-purity uranium concentrates $40 million in total. 
which find a readier market. Sale of full _ Switzerland.—The Nordostschweizerische production was assured Harmony through Kraftwerke A.G. Baden (NOK) 350-Mw 
1972 by the 5-year renewal of a French reactor was on schedule for 1969 startup. 
contract. _ | Located at Beznau, it will supply about 25 

The Minister of Mines announced that percent of total Swiss energy needs at a 
a reassessment of South African uranium cost of 6 to 7 mills per kilowatt-hour, 
reserves indicate that 205,000 tons of about half the cost of hydraulic power. 
UsOg are available at under $10 per AEC approved a barter request for 370 | 
pound. Estimates madé by the Organization tons of enriched uranium for the plant, 
for Economic Co-Operation and Develop- and Anaconda Sales Co. received a con- 
ment in 1965 gave a figure of 140,000 tract in 1966 to supply uranium concen- 
tons.” Another 15,000 tons was possible trate as part of a barter contract. A 306- 
at the same price. At a cost of $10 to $15 Mw reactor was announced by Bernische 

| per pound another 65,000 tons would be Kraftwerk A.G. (BKW) to be built near 
available with a further 35,000 tons pos- Muehleberg, 8 miles west of Berne, prob- 
sibly available. In the price range of $15 ably for 1972 startup. 

| to $30, another 55,000 tons can be added ‘U.S.S.R.—A dual purpose nuclear reac- 
to accumulated reserves. The established tor for both heat and power was being 
total was estimated at 325,000 tons, with erected at Biblibino in the Chukotsk 

~ another 70,000 tons possible.?® region and is the first Soviet reactor north 
Spain.—Construction on Spain’s first of the Arctic Circle. Its power will be 48 , 

nuclear powerplant, the 153-Mw station at Mw and is expected to be completed dur- 
Zorita, east of Madrid, neared completion ing 1970.?° 
at the end of 1967 with operation planned United Kingdom.—Britain, with 11 
for mid-1968. The first core loading of operating nuclear-power stations using 24 
about 41,000 pounds of uranium enriched nuclear reactors totaling slightly over 
to an average of about 3.0 percent U**, 4,000 Mw, far outranked any other country 
valued at $4.6 million, was shipped in Oc- in nuclear capacity. Nuclear electricity gen- 
tober. Construction was also about 20 per- erated totaled nearly 30 million Mw-hours, 
cent complete on the 440-Mw Santa Maria compared with 21 million in 1966. To pro- 
de Garona plant, which was in the market vide a future supply of uranium, a con- 
for 388 tons of UsOg and was scheduled tract was made with Rio Algom Mines of 
for operation in 1970.27 Work continued Canada, for 8,000 to 11,500 tons of UsOs on the Vandellos 500-Mw plant, a joint to be delivered through 1980. To meet its 
venture between France and Spain for requirements for enriched uranium with- 
operation in 1971. Three other nuclear out dependence on the United States, 
powerplants were being planned for opera- “8 Canadian” Mini j | (Gardenval tion around 1975. queue), MERE IaH, Spasenrate Sweden.—The Ranstad uranium mill pp. 31, 33. . 
near Skovde operated throughout 1966 and Uren nope now Be 1967 oe 2. African . os D . . 1967 with many stoppages and was operat Barpsh, Chavet Ti _Uraniuh in Minerale ing at about 40 percent capacity at the end cept Fuels), 1966, p. 987. 
of 1967. Production cost was estimated at 65. Bureau of Mines. Mineral Trade Notes. V. 
$10 to $15 per pound of UsOs, consider- si Engineering and Mining Journal. Spain Set ably in excess of world prices. Yield from to Buy 388 Tons of U308 in the Foreign Market. 
the ore is less than three-fourths pound “ss Bareau of Mines. Maicnal "rade Notes. V. per ton of slate.”8 64, No. 4, April 1967, p. 26. le Urani n 

Oskarshamnsverkets Kraftgrupp Aktie- will Continue te Opcate o "U4, No. 3. Jan, 
bolag, a group of Swedish utilities, Signed * 50 Buren “of Mines. Mineral Trade Notes. V. a 30-year contract with AEC to provide toll 64, No. 1 January 1967, p. 41.
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UKAEA initiated a $38-million modern- by 1970 with larger demand. i 
| ization of its inactive Capenhurst gaseous- Venezuela.—A new uranium deposit 

diffusion plant. Enriched uranium from was discovered in eastern Venezuela, near 

this plant is expected to be more expensive the Brazilian border in Bolivar State. Pre- 

initially than that from the United States, liminary assay reports show 0.3 to 0.5 per- 

but the discrepancy is expected to narrow cent UsOs.”° 

oo WORLD RESERVES | | 

Domestic. uranium ore reserves estimated 3,150, at the end of 1966. In general 

by AEC at the end of 1967, recoverable at domestic reserves were considered to be 

$8 per pound of U3Os in concentrates, adequate for the lifetime needs: of all 

aggregated 64 million tons of ore contain- reactors operating or ordered to the end 

ing 0.2 percent UsOsg or 148,000 tons of 1967, and uranium needed to fuel 

| of UsOs, compared with 61 million tons reactors ordered in the future will have to 

of ore and 141,000 tons of. UsOg at the come largely from deposits yet to be dis- 

end of 1966. For the first. time since 1959, covered.*” ae : . | 

development of new ore reserves exceeded The estimated total of reasonably as- 

the quantity mined. Reserves available at sured free world uranium resources avail- 

ae per pou of eo estimated able at under $10 per pound of U30Os 

to be 190,00 tons 0 sOs pilus another as estimated at 821,000 tons of Us3Os 
120,000 tons available as a byproduct of . 

compared with 642,000 tons at the end of 
copper and phosphate operations through 1965. The i d “al . | 

the year 2000. In addition, approximately bY. Ane increase was Cue main y to in- 

3,550 tons of UsOs were in ore stockpiles creases in the estimate of reserves in the 

and 4,580 tons in process and finished United States and the Republic of South 

product stocks, both up from 1,850 and Africa. : | 

TECHNOLOGY ° 

As usual, all phases of nuclear science Another report reviewed the geology of 

and technology were covered by Nuclear uranium deposits in sandstone, based on 

Science Abstracts,*? which listed 47,055 geologic studies and. explorations from 

items in 1967, compared with 47,096 1943 to 1959 by industry, educational, 

items in 1966 and 48,118 in 1965. AEG = ————.—— 
also reported the scope of its fundamental 30 Bureau of Mines. Mineral Trade Notes. V. 

d basi h 33 OC . 64, No. 11, November 1967, p. 41. 

an asic research = prograris. Oncise 31 Butler, Arthur P., Jr. Uranium Reserves 

summaries of current nuclear-energy devel- and Frogress in Exploration, and Development. 
. ° : eol. Survey UIC. ’ ’ pp. 

opments continued to be published in a 32'U.S. Atomic Energy Commission, Division 
series of Technical Progress Reviews which of Technical Information. Nuclear Science Ab- 

evaluated the latest findings in four specific ioe) 4880 aM Nos. 1-24, issued semimonthly, 

areas of nuclear technology and science.* 8 US Atomic Energy Commission. Funda- 

The Geological Survey completed anuM- 1968 368 pp. Energy Research—1967. January 

ber of reports on uranium geology pre- : 34 Argonne National Laboratory. Power Reac- 
, . or Technology. V. 10, Nos. 1-4, 1967, 190 pp. 

pared on behalf of AEC. One report is a Baker, P. S., A. F. Rupp, and Associates (Oak 
comprehensive geological study of a 535- Ridge _ National Laboratory). Isotopes and 
square-mile area mostly in Valencia Ratiation Technology. V. 4, Nos, 1-4, 1967, 
County, N. Mex., which includes the very Bist hk B-, awe H. Jordan, and J. P. 

. : . akely a idge atio Laboratory). 
productive Jackpile mine owned and oper- Nuclear Safety. V. 8, Nos. 6, 1967, 683 pp. ry) 
ated by The Anaconda Company.* The L Simons, & M.. mul Porembka, Jr., and D. 

. . . Keller attelle Memorial Institute). Reactor 
uranium deposits of the Ralston Buttes Materials. V. 10, Nos. 1-4, 1967, 288 eg eactor 

district, 12 miles west of Denver, and the a eench, R. H., and | J. S. Schlee. Geology 
. . . . an ranium Deposits of the Laguna District, 

most productive vein deposits in the New Mexico. Geol. Survey Prof. Paper 519, 
United States, exemplified by the Schwartz- 1967 ‘ BP. ow 

. . eridan, D. M., C. H. Maxwell, and A. L. 
walder mine, were mapped and described Albee. Geology and Uranium Deposits of the 
in detail, with emphasis on the economic Ralston Buttes District, Jefferson County, 
geology of the 57-square-mile area.3® Tornado Geol. Survey Prof. Paper 520, 1967,
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and government scientists, and contains India, Portugal, South Africa, Spain, 
an extensive bibliography.*’ Sweden, U.S.S.R., United Kingdom, 

A publication on the uranium deposits United States, and Yugoslavia. These re- 
around Moab and adjacent districts of | ported on the scientific research, experi- 
Utah. described the primary sedimentary mental work, and industrial practice in the 
features of pinchouts, facies changes, chan- _ processing of low-grade uranium ores. Also 
nel systems and scours, and thick sandstone included were 13 technical reports by ex- 
lenses.*®° The geology and uranium de- _ perts from most of the countries.* 
posits of South Dakota were amplified by Bureau of Mines metallurgists presented 
two reports, one of which covered the Hot a paper at the above-mentioned IAEA 
Springs quadrangle on the southeast flank symposium, which disclosed that about 
of the Black Hills,*®° and the other de- 200 pounds of UsOg per day was recov- 
scribed the Cascade Springs quadrangle on ered by ion exchange from New Mexico 
the southern tip of the Black Hills.“° The mine waters containing from 5 to 15 parts 
geology was mapped and described of the per million of UsOs. Uranium had also 
rugged and picturesque 660-square-mile been found in solutions resulting. from 
area east of Bryce Canyon and the High the leaching of copper-mine waste rock at 
Plateaus of southeastern Utah, where most of the. major copper mines in the 
8,500 feet of sedimentary rocks ranging Western United States. While uranium was 

from Permian to Late Cretaceous age are not being recovered from these solutions 
exposed. Uranium minerals are con- currently, a potential production of up to 
centrated principally in the Chinle and 6,000 pounds per day appeared to be pos- 
Morrison Formations.** sible.*” a | 

A widely used glossary of uranium min- Solution mining of underground ura- 
erals was republished. A mineral. in- nium ore in formations below the water 
ventory briefly described: 124 deposits of table was tested in the Shirley basin in 
uranium and thorium in the Blind River Wyoming. Average production was 500 

and Bancroft areas of southern Ontario. pounds of UsOsg per day. The method 
A much more detailed and comprehensive involves the introduction of nitric acid 
report gave complete data on the history, We wre. | ; 

geology, mining and milling technology, y.7iteh,, Warren, 1, Geology of Bpigencti 
and production of each past and present States. Geol. Survey Prof. Paper 538, 1967, 121 

. Canadian uranium producer ; altogether PP 58 Johnson, H. S., Jr. Uranium Deposits of 
28 mining operations were described. the Moab, Monticello, White Canyon, and 

The Chattanooga Shale formation, which Bool Baerey alley igen 1967 os and Arizona. 
is found in large areas from Kentucky 39 Wolcott, D. E. Geology of the Hot Springs 

through ‘Tennessee and into Alabama, is uadvanelp Fail River and Guster Cound, 
a potential low-grade source of uranium. 442. Post. E. V. Geol f the Cascade Sorin: 

In 1952, the Bureau of Mines and Geo- quadrangle, Fall River County, 8. Dak. Geol, 
logical Survey entered into a cooperative Survey Bull. 1063-L, 1967, pp. 443-504. _ 

agreement with ABC to explore by core ,batldsons BS Geology” of the Cirle Chit 
drilling some of the most favorable areas. Survey Bull. 1229, 1967, 140 PP. isch aR 
A total of approximately 12,000 feet of test 5° yones. Glossary of Uranium. and Thorium. 
drilling in 72 holes was done by the Bearing Minerals. Geol. Survey Bull. 1250, 1967, 
Bureau and large samples were mined for te Bewt . F. Uranium and Thorium De 
extractive and metallurgical testing. Min- posits of Southern Ontario. Ontario Dept. of 
eral reserves in five blocks, covering Mines, Mineral Resources Circ. No. 4, 1967, 76 

nearly 3,000 square miles underlain by Hint J . Ww. The Uranium Industry— Its 
Chattanooga Shale, gave measured reserves Resources Division’ Devt. of Enerey Mines ond 
of 928 million tons and inferred reserves Resources, Ottawa, Canada, Min. Rept. 12, 
of nearly 85,000 million tons of material "*S'Hitkahon, R. C., and V. J. Lynch. Chat 
containing 0.006 percent uranium or tanooga Shale Investigations. BuMines Rept. of 

. 45 Inv. 6932, 1967, 55 pp. 
slightly more. 46 International Atomic Energy Agency. Pro- 

The proceedings of an international ceedings of a Panel on Processing of Low-Grade 

panel on processing of low-grade uranium Uranium, Ores. Vienna, Austria. 1867. 247’ pp. 
ores, held in Vienna June 27 to July 1, tional Publications, Inc., New York.) 
1966, were published in 1967. The series on Processing of Low-Grade Uvanine Fane! 
of papers included status reports from Aus- Vienna. June 27-July 1, 1966. International 

tralia, Canada, Czechoslovakia, France, 9,°"° “enc Vienna, Austria, 1967, pp. 227-
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solution through a cluster of injection to stimulate gas flow in a tight rock for- wells drilled into the ore zone and pump- mation, was detonated on December 10; ing water and solution from a centrall (2) two similar proposals were in the plan- 
ng y prop the pl located recovery well. A controlled pressure ning sta e—Project Dragon Trial, pro- ed recovery press g stage—Project Dragon Trial, p | gradient is maintained between the injec- posed by Continental Oil Co., and Project tion wells and the recovery well. Uramium Rulison, proposed by Austral Oil Co. ; (3) | was recovered from pumped solution by Project Bronco, proposed by CER Geo- solvent extraction.* , : nuclear Corp., Las Vegas, Nev., acting for In France, at the Ecarpiére deposit, De- 18 oil companies, to conduct a nuclear test 
partment of the Vendée, uranium recovery in oil shale aimed at developing an €Cco- from mine waters was accelerated “by 1€- nomical in situ oil recovery process; (4) circulation and artificial watering of trac- Project Sloop, a scheme proposed by Ken- tured country rock and caved and iilied | necott Copper Corp. to fracture a low- stopes. About 35 metric tons of uranium grade ore body and permit copper recovery is recovered annually. by inplace leaching; and (5) Project 

‘The rapid acceptance of nuclear power- Ketch, a proposal by Columbia Gas System plants has accelerated interest in tne de- Service Corp. of New York City, to use velopment of fast-breeder reactors. Current uclear explosives to create underground reactors utilize only about 1 percent of the Storage for natural gas. first joint Gover uranium, and greater efficiency of utiliza- Gasbuggy was the first joint Govern- tion will be necessary to meet the world’s ment-industry experiment in the Plows hare future power requirements Breeder Program. Final results will not be available 
reactors would extend our energy resource: for about 2 years, but: the initia results almost indefinitely. AEC has given top Were encouraging. The objective is to priority to developing the liquid-metal obtain data to determine whether nuclear 
fast-breeder reactor, which it considers to explosives can be used to stimulate Te be the prime contender for producing very of gas from formations where the 
power at competitive costs. Problem areas 845 15 not presently recoverable econom- are many, of which fuels and materials i¢@lly. The explosive charge was placed at 
constitute major ones. Work in this field 2 depth of 4,240 feet and released energy was conducted at the Argonne and Oak Cduivalent to 26 kilotons of TNT (1 kilo- 
Ridge National Laboratories and at the ton approximates 1 x 10” calories ) A Experimental Breeder Reactor-II (EBR- chimney of broken rock 333 feet high was II) at the National Reactor Testin g Sta- formed, almost exactly as expected. Instru- tion in Idaho, which was operated at 45 ™ments indicated that fractures in the rock thermal megawatts While much data had 270und the chimney extended out about 
been accumulated, in-pile performance 440 feet. The Bureau of Mines has esti- data were inadequate as yet. Culmination ™ated that successful nuclear stimulation 
of all the studies, developments, experi- could more than double the known re ments, and testing is expected to permit  SeTves of nearly 300 trillion cubic feet of > 

the design of a prototype plant sometime natural gas. | 
in the 1970’s.°° . ————_—_— 

The historic Experimental Boiling Methenzineering and Mining Journal. New 
et ugges or Leaching Uranium Ore Water Reactor (EBWR) at Argonne Na-  in® Place WV 168, No. 5, May 1967, pp. 106— tional Laboratory, near Chicago, ll., was 107. Mining Magazine (London). R ' ; . ining agazine ondon). ecovery oO 

retired after 11 years of service. 1t was the Uranium From Ore by Solution at Sites. V. first boiling water reactor to operate with 116, Xo. 5, May 1967, Pp. gis, 37. Breeder P * : : rauss, eidadon . ur as r er Tro- a plutonium core which contained 31 gram—Where it Stands and Where it is Going. pounds of plutonium. If future power Nucleonies, v. 24, No. 12, December 1966, pp. : 41-47. 
reactors can use plutonium, world Te- 51 Chemical & Engineering News. Pu Fuels serves of fissionable fuel will increase Boiling Water Reactor. V. 44, No. 50, Dec. 5, vastly.®! 1966, pp. 21-22. y- . . °2 Chemical & Engineering News. Oil, Gas Technologic advances in peaceful uses Projects Perk Up ARC's Plowshare. V. 45, No. . 6, Feb. 6, 1967, pp. 44-46. for nuclear energy, besides those for 53 Chemical & Engineering News. Initial Re- nuclear power, continued throughout 1967. sults Encouraging for Project Gasbuggy. V. 45, Five groups of projects came closer to N% 5% P- 26. 
fruition during the year: (1) A nuclear 
explosion for Project Gasbuggy, designed |



Vanadiur 

| | By Gilbert L. DeHuff ’ 

The strong demand and high produc- plus Government stocks in 1967. In late 
tion that characterized the vanadium in- February 1966, the last of the Atomic 
dustry through 1966 eased somewhat in Energy Commission (AEC) stocks (1,971 
1967. The overall supply situation was tons of vanadium pentoxide containing 
greatly improved relative to demand by 1,104 tons of vanadium) was sold by Gen- 
yearend, both at home and abroad. Prices eral Services Administration (GSA) on 
for the pentoxide dropped back to the a competitive bid basis. In May, President 
levels of the latter half of 1965, after hav- Johnson authorized disposal of the surplus 
ing increased in 1966. vanadium in the national stockpile—ap- 

Legislation and Government Programs. proximately 6,450 tons contained in 

—Early in January the Office of Emer- vanadium pentoxide. Of this quantity, 

gency Planning (OEP) increased the con- 2,242 tons (4,003 tons of pentoxide) was 

ventional war stockpile objective for sold before the end of 1966. A condition 

vanadium, from 1,400 to 1,500 short tons of all sales was that the purchased oxide 

of contained vanadium. The portion con- would be consumed domestically within a 

tained in ferrovanadium remained at 1,200 specified time. 

tons so that the entire increase was in As of December 31, 1967, the national 

pentoxide. At approximately the same time, stockpile inventory totaled 5,609 tons of 

OEP announced a nuclear war objective vanadium, of which 1,200 tons was con- 

for vanadium of 60 tons. However, all tained in ferrovanadium and the remain- 

vanadium stockpiling actions are controlled der in vanadium pentoxide. 

by the higher objective. 1 Commodity specialist, Division of Mineral 
There were no sales or offerings of sur- _ Studies. 

Table 1.—Salient vanadium statistics 

, (Short tons of contained vanadium) | 

a 
1963 1964 1965 1966 1967 

STDOUT 

United States: 
Production: 

Ore and concentrate: 
Recoverable vanadium !____--.-.---------- 3, 862 4,362 5 , 226 5,166 4,963 

Value_..._............-------thousands.. $13,788 $13,061 $18,284 $22,210 $21,331 

Vanadium pentoxide recovered __-------------- 8,897 5,049 6,160 6,496 5,921 

Consumption _-_._.------------------------------ 2,906 3,550 4,708 5,481 5,170 

Exports: 
Ferrovanadium and other vanadium alloying 

materials (gross weight) ..--.-.------------- 183 103 220 482 351 

Vanadium ores, concentrate, oxides, and vana- 

dates.__..._.---..------------------------ 536 1,231 928 886 788 

Imports (general): 
Ferrovanadium (gross weight) ----------------- 442 466 51 8 14 

Ore and concentrate. _.._..------------------ --s-=-- 12 ___---- T2 42 

World: Production. .._.-----.------------------------ 7,917 8,573 9,834 10,029 10,595 

I 

1 Measured by receipts of uranium and vanadium ores and concentrates at mills, plus vanadium recovered. 

from ferrophosphorus derived from domestic phosphate rock. 
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DOMESTIC PRODUCTION 

Western uranium-vanadium ores con- was low, were virtually exhausted by that 
tinued to be the principal source of supply yearend and were not a factor in 1967. A 
for the vanadium recovered in the United renewed interest in uranium probably 
States. Recovery was principally in the helped to- keep production of vanadium at 
form of technical-grade vanadium pent- a higher level than would othe:wise have 
oxide, but there was some direct recovery been the case. Recovery of vanadium from 
of ammonium metavanadate. Although Idaho phosphate rock continued to in- 
contributing significantly to.the high pro- crease, and it was an appreciable portion 
duction of 1966, the vanadiferous sludges of the total in 1967. Some fly ash, :boiler 
and other uranium-vanadium mill inter- scrapings, oil residues, spent catalysts, and 
mediates, accumulated when demand for other waste materials were included in the 
uranium was high and that for vanadium feed at western processing plants. 

| | Table 2.—Recoverable vanadium of domestic origin produced in oe 
the United States, by States _— ee . 

(Short tons of contained vanadium) Oo 

State ae 1963 | 1964 1965 1966 1967 

Colorado____.___._--.--- ee. 3,047 3,312 -4,017 3,697 3,317 Utah. .-.--- eee. 382 405 387 353 A471 Arizona and other States !__..-__ 2-2-2. 433 - 645 822 ‘1,116 — 1,175 ~ 

Total... =.=... ee eens 8,862—4,862——«5 226 «166 «4, 968 | 

1 Includes Idaho, 1963-67; New Mexico, 1963-67; North Dakota, 1965; Oregon, 1964; South Dakota, 1963-67; Wyoming, 1963-67. , pS 

Table 3.—Mine production and recoverable Table 4.—Production of vanadium | 
vanadium of domestic origin produced in pentoxide in the United States ! | 
the United States : | ; —_ (Short tons) | 

(Short tons) ee 

ns Year Gross ~V2O5 

Year Mine _— Recoverable | | weight content 
production } vanadium 2 —-- 

TT RR 1968- 7,847 6,959 
1964________..__ LL. , 175 ,0 1964. wT 27 Oat #862 1965... -- 22 sss 11,498 10,996 1965.00 7772227777 5 641 5996 (41966-.-----..--------) 111955 11,595 1966__--.- 2 5, 685 5,166 1967-.------.----.---- 10,915 10, 569 ‘1967__-- 22 5,088 4,963 ———  eeSsSSSSSSSSSseSe 

TTT 1 Includes vanadium pentoxide and metavanadate 
' Measured by receipts of uranium and vanadium Produced directly from all. domestic sources men- ores and concentrates at mills, vanadium content. tioned on this page, plus small byproduct ? Recoverable vanadium contained in uranium and 4Uantities from imported chromium ores. vanadium ores and concentrates received at mills, 

plus vanadium  recovere rom errophospnhnorus . «ee derived from domestic phosphate rock. Minerals, Division of Atlas Corp., when a 

new vanadium circuit at its Moab, Utah, 
Vanadium Corporation of America uranium mill began to turn out technical- 

merged with Foote Mineral Co. on August grade pentoxide with possibilities for am- 
31, 1967, to become the latter’s Vancoram onium metavanadate production later. 
Pperations. Its mill at Shiprock, N. Mex., Union Carbide Corp. dedicated its new 
together with those of American Metal vanadium mill at Wilson Springs, Ark., on Climax, Inc., Grand Junction, Colo.; Sus- ¥ . : May 20, but delays were, experienced in quehanna-Western, Inc. (formerly Mines a ; « 9 
Development, Inc.), Edgemont, S. Dak.; bringing the project (see “Technology . ° . > and Union Carbide Corp., Rifle, Colo., Section) into production. The company’s 
continued to recover vanadium from  vanadium-uranium mine, north of Rifle, 
uranium-vanadium and vanadium-uranium  Colo., continued to operate primarily as a 
ores. In March, they were joined by Atlas vanadium mine.
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| | CONSUMPTION AND USES 

Domestic consumption of vanadium con- tinuously cast _ steel appeared to have 
tained in ferrovanadium, other vanadium leveled off in 1967. The future importance 
alloys, metal, and some chemicals failed to of this use remained unsettled, and prob- 
increase in 1967 for the first time since ably dependent in large part on vanadium’s 
1961. This was in keeping with a decline future cost. Columbium competed for this 

in steel production and a general softening and other applications in the steel in- 
of the economy. Consumption for nonfer- dustry, particularly for line pipe and high- 
rous alloys however was still well abéve strength low-alloy constructional _ steels. 
the 1965 level, although down somewhat The chemical industry continued to con- 
from 1966. Greatly increased use of titan- sume vanadium compounds in quantity, in 
lum in air and space applications was large part in the form of catalysts for pro- 
responsible for the increase in nonferrous duction of sulfuric acid, ethlyene-propylene 
alloys. It has been estimated that more synthetic rubber, plastics, and various 
than half of the titanium mill products organic compounds. 
made in the United States are composed _ Consumption of technical-grade wana- 

of alloy containing 6 percent aluminum dium oxide by producers of ferrovanadium, 

and 4 percent vanadium. Vanadium- Carvan, master alloys, metal, and some 
aluminum master alloys continued to be vanadium chemicals was 4,396 short tons 
the principal vehicle for adding vanadium of contained vanadium, compared with 
to titanium. Use of vanadium for con- 8,282 tons in 1966. Both figures include a 

, Table 5.—Vanadium consumed and in stock in the United States in 
1967, by type of material | 

- (Short tons of vanadium) 

| | | Stocks at Stocks at 
Type of material consumer plants Consumption P consumer plants 

. . a Dec. 31, 1966 Dec. 31, 1967 p 

Ferrovanadium Meee eee eee 1,696 4,243 1,001 
Oxide__.__.__.--. 22-2 eee 47 142 25 
Ammonium metavanadate__________._--2_2- Lee 58 112 15 
Other ?.__.._.-..--_.-._.-------- seen 168 673 129 

Total__...----.----------- eee 1,969 5,170 1,170 

P Preliminary. . 
1 Includes other vanadium-carbon-iron alloys. 
? Consists principally of vanadium-dluminum alley and relatively small quantities of other vanadium alloys 

and vanadium metal. 

Table 6.—Vanadium consumed in the United States in 1967, by uses 

Use Short tons > 

Steel: | 
High-speed ____.-___.__._-_.-.----- eee eee 486 
Hot-work and other tool_______....-..___-..------ 2-2-2 eee eee 263 
Stainless_____.--.-_--._-------. eee 45 
Other alloy !}__.__._---2 2 eee 2,765 
Carbon _____.--------------------- +--+ eee $14 

Total steel____-.-__.---_.--- eee eee 4,373 
Gray and malleable castings__________.._.....-.-.------------------_-- eee 30 
Nonferrous alloys ?...__.__.____.---...._-_----__-----_ eee eee 565 
Chemicals-_-____.....---..------------------------------ eee eee eee 127 
Other 3____-_ 2 eee ee 75 

Grand total... ..__.- 2 eee eee eee 5,176 

P Preliminary. - 
1 Includes some vanadium used in high-speed or cther tool stecls not specified by reporting firms. 
2 Principally titanium-base alloys. 
3 Principally high-temperature alloys, welding rods, and cutting and wear-resistant materials.
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relatively small quantity of vanadium con- mally high because government sales of 
tained in other feed materials. The quan- pentoxide required domestic consumption 
tity of oxide consumed in 1966 was abnor- _ or conversion within a limited time. 

STOCKS 

Producer’s stocks of vanadium as fused for the end of 1965. Included are some. 
oxide, precipitated oxide, metavanadate, feed materials other than oxides and 
metal, alloys, and chemicals, totaled 2,231 metavanadate. Vanadium contained in 
short tons of contained vanadium at year- stocks of intermediates, sludges, and tail- 
end. This quantity is in addition to the ings held by oxide producers is not in- 
consumers’ inventory reported in table 5, cluded in either of these figures. However, 
and compares with 1,684 tons at the end this appears to have been only a small 
of 1966 and a revised figure of 1,389 tons quantity at the end of 1966 and 1967. 

PRICES | 

Prices for technical-grade vanadium Kingdom were cut 15 cents, to $1.15, 
pentoxide dropped during the year. Metals _ for the fourth quarter of 1967 and to $1.05 
Week quotations on merchant pentoxide for the first quarter of 1968. Japanese 
for export were carried over from 1966 at consumers of pentoxide were paying only 
$1.60 to $1.75 per pound of contained $1.10, delivered, by the end of September, 
V2Os, and continued as such until May and the price was reported to be down to 
1967. Then in a series of steps, prices drop- $1.05 in December. 
ped until by yearend they had reached The November 21, 1966 price of Carvan, — 
$1.05 to $1.15, f.as. U.S. shipping port. $2.38 per pound of contained vanadium, 
Most domestic sales appear to have been _ f.o.b. Marietta, Ohio, remained effective 
made within a range of $1.22 to $1.30, through 1967. However in mid-December 

f.o.b. mill, in the first part of the year, an 8-cent increase was announced for ship- 

but it is probable that some domestic spot ments beginning January 2, 1968. Ferro- , 
sales were made at higher prices in the vanadium prices, after increasing through 
first few months. Prices for domestic sales 1965 and 1966, fell in 1967. For the first 

were down to $1.05 to $1.10 by yearend. 4 months, Metals Weeks quoted merchant 
. Although pentoxide prices rose in 1966, alloy containing 52 to 57 percent vanadium 

the increase for domestic transactions was at $3.50 to $3.75 for export and $3.35 to 

checked by Government sales. The AEC $3.50 for domestic sales, per pound of 
stocks were sold at prices averaging $1.22, contained vanadium. By yearend these 

but ranging from $1.17 to $1.5275 Pel quotations had both dropped to $2.80_to 
pound of contained V2Os, f.o.b. carrier’s _ ‘nt. freich 1 
conveyance at storage location. Later in $2.90, f.0.b. shipp ns P oint, treignt equa’ 
1966 sales from national stockpile stocks ized to nearest main producer. This ap- 
were all made at a set price of $1.22. peared to be a reasonable representation 

Contract prices for South African of the actual market at that time with most 

pentoxide to be delivered to the United sales at the upper end of the range. 

FOREIGN TRADE 

The average declared value for exports Imports classified as ore and concentrates 

of ore, concentrates, and technical-grade in 1967 contained 75 tons of vanadium 

oxides, was $1.44 per pound of contained pentoxide and came from the Netherlands 
vanadium pentoxide in 1967 and $1.34 in and the Netherlands Antilles. 
1966. The average declared value of ferro- Tariff.—Presidential Proclamation 3822, 

vanadium exported in 1967 was $1.99 per signed December 16, 1967, authorized 

pound of alloy, compared with $2.29 in _ those tariff reductions that were promised 

1966. Quantities for both categories of ex- by the Kennedy Round of negotiations 

ports were somewhat less in 1967 than in _ earlier in the year. As a result, the follow- 

1966. ing reductions in rates of duty, applicable
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Table 7.—U.S. exports of vanadium, by countries _ 

| (Thousand pounds) 

- Vanadium ore, 
. Ferrovanadium and other concentrates, pentoxide, 

vanadium alloying vanadic acid, vanadium 
Destination materials containing over oxide, and vanadates 

6 percent vanadium (except chemically pure 
(gross weight) grade) 

(vanadium content) 

1966 ' 1967 1966 1967 

Argentina__.._.._..--- ee eee eee eee eee eee eee ee eee eee 3 
Australia___.____.___-- 2 - eee eee eee eee eee Lee eee 36 64 
Austria___.. 2 eee eee eee 329 361 
Belgium-Luxembourg___________._---------------- Lee eee eee eee eee WL _-_ eee 
Brazil__._........--...------- eee. 22 6 ___--_---- 1 
Canada__.____._-__- eee 654 448 31 31 
Chile_____-2 22 -- eee FT 2 lee ee 10) ___-Le eee 
Colombia_______.._____._-------- Le eee eee eee re 
Czechoslovakia___.__.__..-------- ee eee eee ee eee eee Lee eee eee 164 75 
Denmark_____._____.-___ eee eee eee Lee eee eee 8 ___-...--- 
France_______._....----_ eee eee eee eee ee ee eee eee eee 70 296 
Germany, West__.._.._._----------------------_- 338 ___.___--- 52 262 
Italy. eee 86. ____-- eee Lee 37 
Japan____._ ee eee ee eee ee eee eee 560 264 
Mexico_______._.-_-.____ eee 95 141 13 4 
Netherlands____...________-------- eee 27 20 174 _______. - 
Spain..-. 22 eee 37 _- eee ee eee eee 2 
Sweden.__.______-__._- _ Lee eee Lee 2 201 144 
Taiwan... eee eee eee eee Lee eee ee 1 __ Leelee 
United Kingdom_________.___22-_- eee 8 ______LLee 8 31 
Venezuela_______._._. eee eee ee Lee 42 $3 -.-------- 

Total: 
Quantity______.___ 2-2 eee 964 702 1,771 1,575 
Value (thousands).____________._--__--- $2,209 $1,398 $4 ,226 $4,043 

Table 8.--U.S. imports of ferrovanadium, by countries . 

(Thousand pounds and thousand dollars) 

_ General imports _Imports for consumption 

Country 1966 * 1967 1966 1967 

Gross Value Gross Value Gross Value Gross Value 
weight weight weight weight 

Belgium-Luxembourg_.____..___.. __:.-. _----- 12 $24 ..- 88, eee eee 
Germany, West.__._____._____.-- 16 $38 15 37 16 $38 15 $37 

Total... 2 2 eee 16 38 27 61 16 38 15 37 

t U.S.S.R. revised to none. 

to most countries, became effective Janu- 632.68 Alloys of barium, boron cal- 

ary 1, 1968, for the calendar year 1968. or vanadium 15 13 
These will be further reduced in approxi- 417.42 Ammonium vanadate_--.--- 32 28.5 

tel l l st til Janu- 420.34 Potassium vanadate__._..._._. 32 28.5 
mately equal annual steps untii on 421.60 Sodium vanadate........... 32 28.5 
ary 1, 1972, they will roughly equal half 422.58 Vanadium earbide_ 5 -----5—- 12.5 11 

the rates in effect in 1967. Aen 0 arden mee Omty so og. 
422.62 Other vanadium compounds... 32 28.5 

Percent ad 423.94 Mixtures of two or more in- 
TSUS ; valorem organic compounds, in chief 
Number Article 1967 1968 value of vanadium___._... 32 28.5 
607.70 Ferrovanadium_____...-_.-. 12.5 11 427.22 Vanadium salts of organic 
682.58 Vanadium metal...--...--.. 10 9 acids.__.-.--------------, 32 28.5 

Vanadium ore and concentrate continued to be free 
of duty.
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“WORLD REVIEW 

In addition to the production reported dioxide. West Germany recovered a vana- 
in table 9, the U.S.S.R. produced vana- dium product from South-West African 
diferous slags from iron ores, and some lead-vanadium concentrates (credited in 
other countries had relatively small unre- table 9 to Scuth-West Africa), and prob- 
ported production from secondary sources ably from other unreported byproduct or 

| or of a byproduct nature. Canada has re- secondary sources as well. It is presumed 
covered vanadium pentoxide from oil that France still recovers vanadium _ 
residues since 1965. Beginning somewhat pentoxide as a byproduct of bauxite pro- 
earlier, Japan has been producing am- ° cessing, and possibly from other sources. 
monium metavanadate and/or vanadium — Italy and Sweden may also have recovered 
pentoxide from waste sulfuric acid result- vanadium from some of the above sources | 
ing from the production of titanium in the past 2 years or more. © | 

Table 9.—World production of vanadium in ores and concentrates,! by countries 

. (Short tons) 

| Country | 1963 1964 1965 1966 1967P2. 

Argentina__..._.__. 222-2 eee. 3 3 8 eee eee 
Finland.__._._-..--.--- 2 eee T71 1,084 r 1,063 r 1,069 1,292 
Mexico___..----..----------------------------- 0 == eee ee lo lle Lee e-- 
Norway ¢__.._-_..-..------._---_-_--------_--- 755 740 750 730 (+ 740 
South Africa, Republic of...._......._.......__.- 1,392 1,282 1,519 1,711 .. © 2,100 
South-West Africa (recoverable vanadium) __-____-_- 1,134 1,102 1,275 1,358 -° 1,500 
United States (recoverable vanadium) _-_._________- 3, 862 4,362 5,226 5,166 4,963 

Total ?_.__.-.-2 22-2222 eeeeee-------- 1 7,917 8,578 9,884 10,029 10, 595 

¢ Estimate. P Preliminary. r Revised. | 
1 Figures for Finland and Republic of South Africa are for vanadium in vanadium pentoxide product. . 

The U.S.S.R. had vanadium production, but data are insufficient for estimation. 
2 Compiled mostly from data available March 1968. 
* Total is of listed figures only; no undisclosed data included. 

Australia.—A Western Australia Mines Finland.—CGovernment-owned Otanmaki 
Department mapping party found titani- Oy, the only producer, increased produc- 

| ferous vanadium-iron deposits, outcropping tion capacity of vanadium pentoxide ap- 
over an 11- by 614 mile area in the Jame-__— proximately 20 percent in 1966-67, to 
son Range, 520 miles northeast of Kalgo- 2,300 short tons. Production continued to 
orlie and some 900 miles inland from come from underground mining of nearly 

Perth. Based on cursory examination, the vertical lenticular magnetite-4lmenite de- 
quantity of ore in the deposits was tenta- posits associated with anorthosite and 
tively estimated to be 100 million tons. amphibolite, and a depth of 2,000 feet 
Vanadium analyses of seven random was reached. Vanadium values occurred 
samples ranged from 0.82 to 2.42 percent.” _—_ with the magnetite rather than the ilmenite 

Canada.—Facilities to recover vanadium nd varied directly with the magnetite 
from the Athabaska tar sands may be in- content. 

stalled within 2 to 4 years at Fort Mc- Norway.—After having been a producer 
Murray, Alberta, where recovery of oil and exporter of vanadiferous slag and 
from these sands was begun in 1967 by  yenadiferous pig iron for some years, the 
Great Canadian Oil Sands Ltd. It has been Bremanger Smelteverk division of Christi- 
estimated that this source could supply 30 ania Spigerverk changed to production of 

percent of annual U.S.-Canadian demand ferrovanadium for export in 1966. The 

at current consumption rates.?> The Mon- — source of the vanadium was the titaniferous 

treal East refinery of Canadian Petrofina magnetite ore of the Rédsand mine. 

Ltd. continued to be Canada’s only vana- oo 

dium producer. At the beginning of 1967 2 Mining Journal (London). V. 268, No. 6868, 

it reportedly had the capacity ‘° produce AOU and One Tournal. Athabaska Crude To 
1,000 pounds of vanadium pentoxide per 4:4 "pipeline Soon. V. 65, No. 41, Oct. 9, 1967, 
day. pp. 76-77.
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South Africa, Republic of.—Transvaal finished and semifinished steel will be pro- 
Vanadium Co. (Pty) Ltd., a wholly owned duced per year at the plant, which is 7 

: subsidiary of Highveld Steel and Vana- miles west of Witbank and approximately 4 
dium Corp. Ltd., continued to mine vana- miles from the existing Vantra plant. Con- | 
dium-bearing _titaniferous magnetite by tracts have been made with a number of 
opencast methods from the Bushveld com- American and European firms for sale of 
plex at the Kennedy’s Vale mine in Steel- all of the vanadiferous slag that will be 
poort Valley. The plant near Witbank, 180 produced through 1971. Mapochs mine at 
miles from the mine, chemically processed Roossenekal, roughly 50. miles from the 
the screened ore to vanadium pentoxide for _ steel-vanadium plant site, was expected to 
export to the United Kingdom, continental begin mining in the latter part of 1967, 
Europe, and Japan. The ore was of higher with the railway extension from Stoffberg 
vanadium content than is normal for the scheduled: for completion in March 1968. 
complex. Transvaal Vanadium leased this In April 1967, Newmont Mining Corp. 
Witbank property to the parent Highveld acquired a 14.5-percent interest in High- 
Stee] and Vanadium Corp., Ltd. to be veld Steel and Vanadium Corp. Ltd. 

operated as Highveld’s Vantra division. U.S.S.R.—Vanadiferous slag containing 
Expansion in 1967 brought a 300-ton in- 14 to 15 percent vanadium pentoxide be- 
crease in its annual capacity to produce gan to be exported to the United Kingdom 

pentoxide. a and West Germany in 1966, and these 

Construction of the integrated iron, steel, | shipments continued in 1967. The U.S.S.R. 
and vanadium works of Highveld Steel was reported to have been a supplier of | 
and Vanadium Corp. Ltd., started in vanadium to Czechoslovakia for some time. 
August 1966 and proceeded on a schedule Pl lled for doubling dium 
that will bring the entire plant into pro- ans 6a OE BOE MORONS Van acum Pro- 
duction in 1968. When capacity of the duction from the large low-grade iron ore 

first stage of the project is reached, pos- deposit in the Urals at Mount Kachkanar 
sibly by the end of 1970, 23 million by 1970. The deposit was developed pri- 
pounds of vanadium pentoxide contained marily for its vanadium content, mining of 

in slag and more than 400,000 tons of | which commenced in 1963. : 

TECHNOLOGY 

The Wilson Springs (Potash Sulfur farther from the mill. Two 314-cubic yard 

Springs) vanadium deposits, an important diesel shovels and nine 45-ton off-highway 
new resource being mined in Arkansas ap- trucks were used. At the indicated rate of 
proximately 6 miles southeast of Hot operation, ore reserves exceeded 10 years’ 
Springs and 6 miles west of the Magnet supply, which is more than 6 million tons 
Cove intrusive locality, were described. of ore. The mill has the capacity to treat 
The deposits, several in number, occur in 1,600 tons of ore per day, producing a 
the area of contact between a complex of | modified vanadium oxide at the rate of 10 
alkalic igneous rocks and various Paleo- million pounds per year. Milling includes 
zoic sediments, including novaculite that a sequence of crushing, rotary kiln drying, 
was locally metamorphosed. Weathering grinding, salt-roasting in a rotary kiln, 
averages 40 feet in depth over much of  water-leaching, and solvent-extracting. The 
the igneous area. Vanadium content of the product will be shipped to Marietta, Ohio, 
ore bodies is approximately 1 percent vana- for use as feed material in the production 
dium pentoxide (0.56 percent vanadium). of Carvan. Of a total capital expenditure 
The vanadium is seldom found as a dis- of $14 million, $2 million was for control 
crete mineral, but occurs instead as a_ of air and water poilution. 
vicarious element in several of the rock- Production of red cake, a form of vana- 

forming minerals and their alteration pro- dium _ oxide, from the processing of 
ducts. Columbium content of the ores be- uranium-vanadium ores requires a con- 

ing mined is usually under 0.10 percent centration of 20 grams of vanadium pent- 
columbium pentoxide. Titanium occurs oxide per liter of solution, while produc- 
chiefly as anatase but in insufficient quan- 9 —________ 
tity for recovery.* ‘ Hol'ingsworth, J. Ss. Geology | of the Wilson 

Mining was in two open pits approxi- Ievieal Society of America Field Conference, 

mately half a mile apart and somewhat Little Rock, Ark., Nov. 18-19, 1967, pp. 22-28.
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tion of ammonium metavanadate requires mercial 90-percent grade. Recovery of 87 
100 grams per liter. Laboratory investiga- percent was obtained with a CaCl.NaCl- 
tions of an autoclave process for extracting VClz electrolyte, and 85 percent with 

. vanadium from ferrophosphorus produced KCI-LiCl-VCl.? With the latter electro- 
alkaline leach solutions that contained lyte, extremely ductile vanadium of more 
only 7.3 grams of vanadium pentoxide per than 99.9-percent purity was obtained from | 
liter. By adding calcium chloride and ad- ductile scrap analyzing 99.4 percent vana- | 
justing the pH with caustic soda, dicalcium _ dium. | 
vanadate was precipitated. This was then In man’s ventures into the outer and 
dissolved with sulfuric acid or sodium bi- submarine spaces, the strength and oxida- 
carbonate solution to give liquors contain- tion resistance of the metals that will be 

ing 25 to 125 grams of vanadium pentoxide used are prime considerations. Bureau re- 
per liter, from which red cake or am- search with certain binary and ternary 
monium metavanadate was obtained by vanadium alloys of tungsten and chromium 
conventional methods. Recoveries were found them to have improved tensile 
excellent for each step. . strength and oxidation resistance as com- 

Ductile vanadium metal is a promising pared with unalloyed vanadium.® 
material for protecting the fuel elements : 
of the breeder type of nuclear reactors. 5 Chind © 3. Lc Bauerl aBK 
Ductility of the metal increases with its guinler Galejum Vanadate Precipitation and 
purity. In experiments conducted by the Processing. BuMines Rept. of Inv. 7058, 1967, 

Bureau of Mines, 100-gram buttons of  “"s"2a able, W. E. Electron-Beam Purification of 
commercial-grade vanadium were melted Vanadium. BuMines Rept. of Inv. 7014, 1967, 
in a 100-kw electron-beam furnace. Hydro- ae Re K. P. V., F. R. Cattoir, and T. A. Sul- 
gen content was reduced to 3 ppm or less, livan. An Electrolytic Process for Producing 
oxygen and carbon to less than 100 ppm 1a6y eo vanadium. BuMines Rept. of Inv. 6972, 

each, and metallic impurities to 10 to 500 8 Lei, K. P. V., and T. A. Sullivan. Molten- 
‘ppm each.® Laboratory-scale investigations Rect of ine 7006 WG) Ie ee Scrap. BuMines 
of molten-salt electrorefining of vanadium 9 Mathews, D. R., and H. G. Iverson. Prop- 
in a helium atmosphere produced ductile See oye Hee ope ae "3829, 1oeT, 
99.6-percent vanadium metal from a com- 22 pp.



Vermiculit 

By Timothy C. May’ 

As a result of reduced construction was 7 percent lower than in 1966 and the 
activity the market for vermiculite fell in total value was 5 percent less. The average 
1967. Crude vermiculite production in value per ton of crude vermiculite in- 
1967 was 3 percent lower in volume but creased 3 percent and that of exfoliated 
slightly higher in value than in 1966. The _ vermiculite almost.2 percent. 
output of exfoliated vermiculite in 1967 

Table 1.—Vermiculite production statistics 
| a 

1963 1964 1965 1966 1967 
eS SS A A SC PCT SSS SP AC TOSS Pp SS ny STEP ei nS SSS 

United States: 
Production: 

Crude___.___.thousand short tons. _ 226 226 249 262 225 
Value___....__thousand dollars.. $38,572 $3 ,613 $4,460 $4,954 $4,974 
Average value per ton______.._ $15.81 $15.99 $17.91 $18.91 $19.51 

Exfoliated.....thousand short tons. - 172 177 177 193 180° 
Value_....__.thousand dollars__ $13,877 $13 , 862 $13 ,424 $15,130 $14,378 
Average value per ton._._______ $80.68 $78 .32 $75.84 $78.39 $79.88 

World: Production crude 
thousand short tons_- 329 343 380 382 368 

| | , DOMESTIC PRODUCTION | 

Crude Vermiculite.—Production de- Exfoliated Vermiculite——Production of 
clined 3 percent in 1967 to 255,000 tons. exfoliated material declined 7 percent in 
Five companies operating six mines pro- quantity and 5 percent in value from the 
duced the entire domestic output. Pro- levels of 1966. Twenty-six companies oper- 
ducers were W. R. Grace and Co., Zonolite ating 53 plants produced 180,000 tons of 
Division, with mines in Lincoln County, exfoliated material for domestic consump- 
Mont., and Laurens County, S.C.; Solo- tion. The major producing States and 
man’s Mines Inc., Maricopa County, Ariz.; respective number of plants were as 
Patterson Vermiculite Co., Laurens County, follows: California, 3; Texas, 4; Florida, 
S.C.; Perlite Producers, Inc., Llano 4; South Carolina, 3; and [Illinois, 3. 
County, Tex.; and D. L. Howe, Platte These States accounted for 40 percent of 
County, Wyo. exfoliated vermiculite production. 

CONSUMPTION AND USES 

Producers of exfoliated vermiculite re- fertilizer carrier, litter) 17 percent; and 
ported the following end use pattern for miscellaneous 4 percent. The end use 
1967; Aggregates (concrete, plaster, ce- pattern changed only slightly from that 
ment) 43 percent; insulation (loose fill, of 1966. 

block, pipe covering, P acking ) 36 percent ; 1Commodity specialist, Division of Mineral 
agriculture (horticulture, soil conditioning, studies. 

1187
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PRICES | 

The average value of crude vermiculite, _ year, Metals Week quoted crude vermic- 
screened and cleaned, at the mine, was ulite from Montana and South Carolina 
$19.51 per short ton, compared with at $18-$35 per ton f.o.b. mine; and 
$18.91 in 1966. The average value of the material from the Republic of South 
exfoliated vermiculite f.o.b. producers Africa at $25.55-$40.15 per ton cif. 
plant was $79.88 per ton in 1967, com- Atlantic ports. 
pared with $78.39 in 1966. During the 

| | FOREIGN TRADE | 

| Imports of crude vermiculite from the miculite is imported duty free into the 
Republic of South Africa in 1966 were 49 United States. | 
percent lower than in 1965. Crude ver- | 

| WORLD REVIEW 
: Canada.—Imported crude vermiculite. including soil and fertilizer conditioners, | 

from the United. States and Transvaal, underground pipe insulation and barbecue 
Republic of South Africa was exfoliated base. Exfoliated vermiculite sold at Can | 
in Canada. Six companies produced ex- $0.25 to Can $0.30 per cubic foot, f.o.b. 
foliated vermiculite at 11 locations in plant.” 

1966: Calgary, Alberta; Vancouver, . - 
British Columbia, (two); Winnipeg and- South . Africa, ; Republic of.—Crude 
St. Boniface, Manitoba; St. Thomas, Vermiculite production in 1967 was 2 per- 
Stanleyville and Toronto, Ontario; cent lower than in 1966. Local sales of 

’ : - . 
Lachine and Montreal, Quebec; and vermiculite in 1967 amounted to 4,998 
Regina Saskatchewan. _ | short tons, a decrease of 31 percent from . 

In 1966, 314,916 cubic yards of ex- 1965 sales. Total exports were 23 percent 

$2,594,819 was produced. Loose insulation duced by the Transvaal Ore Co. Ltd., at 
consumed 72 percent, 6 percent less than Phalaborwa. 
1965; plaster accounted for 14 percent; §=£—————— Ligh ht Agereeates 1966 

i i nt: 2 Wilson, H. S. Lightweig ggregates : insulating concrete consumed 11 percent; Canada Dept. Mines and ‘Tech. Surveys 

3 percent was used for minor purposes, (Ottawa), June 1967, p. 4. | 

Table 2.—Free world production of vermiculite by countries ' 

(Short tons) . 

Country 1963 1964 1965 1966 1967 P 

i we enn 3,064 4,071 1,857 er2,200 NA 
Bre NA NA NA 441 240 
India___.___________-____--_------ eee ee 746 473 807 551 409 
Kenva_________ eee 101 37 24 84 277 
South Africa, Republic of._....____..-..---. 98,758 111,872 126,911 113 , 732 111,886 
Tanzania.______________.-___--_.--------- 30 144 108 177 100 
United Arab Republic__________-__--------- 233 2459 2639 32,057 NA 
United States (sold or used by producers)..._._ 226,278 226 ,299 249 , 352 262 ,321 255,000 

Total 4._._-..__.__-_-__.--_________-_. 329,010 843 ,355 379,698 «381,563 367 ,912 

e Estimate. P Preliminary. t Revised. NA Not available. 
1 Compiled mostly from data available June 1968. 
2 Includes mica. 
3 Includes asbestos. . 
4 Total is of listed figures only; no undisclosed data included.
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Table 3.—Republic of South Africa: Exports of crude vermiculite by countries 

(Short tons) 

Destination 1965 1966 1967 

Australia_____.____-._-_____ ee eee 3,233 2,549 
Canada______________--___------ eee eee 2,866 . 2,565 
Denmark_________.___-_-__---_----_-- eee 1,328 ~o eee eee 
France____________-_-__-_----- eee eee eee 10,138 8 , 523 | 
Germany, West_._.____.__----------------------------- 11,162 11,619| 
Israel_____._____------------------e eee 829 ~u--------| 
Italy_... eee eee -- 12,715 14,123) NA 
Japan__._______-.____---------- ee eee eee ----- 2,955! 
Netherlands______________.-_._-_-___-_----_--_---_------- 1,291 1,216| 
Spain._______..-...______ ~~ --------- 2,770 2,460 | 
Sweden_______________-._----_---_-__------ eee 7185 965 | 
United Kingdom____________-_------------------------- 37,535 27,277 | 
United States________..___.____-___-_- eee eee -e 16,692 8 , 4382 | 
Other countries_____._..______-.------.---------------- 4,667 3,207) 

Total______.____.__ _ +. eee 106,011 r85,891 © 105 ,346 
Total value 1__.-______.__-_----- ee eee e--_-_-- = 1, 912,180 = * $1,576,986 $2 ,057, 488 
Average value__._______..------------------------ $18.04 r $18.36 $19.53 

r Revised. NA Not available. 
1 Converted to U.S. currency at the rate of 1 rand equals US$1.3927 (1965), US$1.3913 (1966), and US$1.398 

(1967).





a | Water 

| | By J. Robert Wells’ | 

The first Minerals Yearbook chapter mass poverty greater than anything you 
devoted entirely to the subject of water have ever seen before.” 
appeared in 1954. That chapter discussed ae 
serious water shortages in some parts of Legislation and Government Programs. 
the United States and directed attention — Plentiful and widely available provi- 
to the urgency of expanding usable supplies 109 of high-quality water is a resource 
by all possible means, especially by the of preeminent desirability, and efforts to 

promotion of processes and installations ‘Secure and safeguard such a supply for 
for the beneficiation of brackish and saline all parts of the Nation are among the 
waters and by efforts to reverse the grow- Prime responsibilities of the Department 

ing trend toward ruinous pollution. At Of the Interior. Functions of the Depart- 
that time the United States had about 160 ™ent directly involved in water matters 
million inhabitants and was using, from all Were administered in 1967 by the Office 

| sources of supply and for all purposes Of the Assistant Secretary—Water and 

other than for the generation of hydro-. Power Development, and by the Office of 
electric power, a total of approximately the Assistant Secretary—-Water Pollution 

250,000 million gallons of water per day. Control. P erformance of those functions 
Today the population of the United States Was primarily allocated to the Office of 
has rolled past the 200 million mark, and Water Resource Research, the Federal 
the use of water per capita has gone up Water Pollution” Control Administration, 

steadily in the interim. In 1967, as com- the Office of Saline Water, the Bureau of 
pared to 1954 figures, 25 percent more Reclamation, and the Geological Survey’s 
people were using 15 percent more water Water Resources Division. Other agencies 

per individual, to push the total demand Of the Interior Department with less direct 
44 percent higher. All-source withdrawals but still substantial involvement in water- | 
of water for all nonhydroelectric uses related activities included the Bureau of | 

amounted to about 360,000 million gallons Mines, the Fish and Wildlife Service, the 
per day, and it is an understatement to Bureau_of Outdoor Recreation, the Na- 
say that the increases in both population tional Park Service, the Bureau of Indian 
and per-capita demand since 1954 have Affairs, and a number of regional power 
interacted to aggravate the Nation’s water administration offices. The Department of 
problems. Health, Education, and Welfare, the 

The extent to which the pollution pre- Department of Agriculture, and the De- 
dicament has remained unresolved was partment of Commerce (Weather Bureau) 
high-lighted recently in a speech by were among additional Government 
Senator Gaylord Nelson of Wisconsin with agencies with duties significantly pertain- 
the pardonable hyperbole, “We Americans '8 to the subject of water. . 

are standing ankle-deep in sewage, shooting In_accordance with the principles of 
kets to the moon.” President Johnson the Federal Water Pollution Control Act 

TOCKE . and in compliance with provisions of the 
provided more food for sober thought with Water Quality Act of 1965, the various 

the starkly unexaggerated and unadorned States submitted their respective complia- 
statement, “It should be clear by now that tions of proposed quality standards for 

we are in a race with disaster. Either the intrastate and interstate waters. By mid- 
world’s water needs will be met, or the 1967 all 50 States, the District of Colum- 

inevitable result will be mass starvation in —. . — ; 

the world, mass epidemic in the world, gia Qmmodity specialist, Division of Mineral 
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bia, Puerto Rico, and the Virgin Islands Peace Conference held in Washington, had presented their specifications for con- D.C., May 23-31, 1967. As a sequel to sideration, and by early 1968 the process U.S. participation in the Conference and of reviewing and evaluating the submitted to further the aims there expressed, Pres- version was well advanced. ident Johnson requested the establishment The Federal Government organized and within the State Department of a per- sponsored the International Water for manent Water for Peace Office. 

DOMESTIC SUPPLY 

In any given area, and indeed in the _ East, were at least partly offset by frequent Nation as a whole the annual supply of and heavy rainfall. In a number of months available water, except for relatively minor several States experienced more than and still statistically unimportant amounts double. their normal precipitaion, and in from desalinization processes, is directly 4 days of September a large part of dependent upon the provision of rain or southern Texas received from Hurricane snow that falls somewhere on land. Pre- Beulah a downpour equivalent to more cipitation in 1967 in many parts of the than 400 percent of the usual total ex- contiguous United States substantially ex- pectation for the whole month. A report ceeded the amounts recorded in 1966, and _ was published in 1967 that provided a some of the regional deficiencies of pre- notable commentary on the general subject vious years, notably in the Northeast and of water supply, domestic and worldwide.” 

| CONSUMPTION AND USES 

Bureau of Mines publications in 1966 mineral-industry uses of water.? 
and 1967 included several reports on oe _ 

| | PRICES | 
Quoted prices, influenced by factors as about $0.20 per 1,000 gallons, with an | varied as weather and politics and by the additional charge of 70 percent of that quantity and quality of the water in- amount for sewer use. . volved, as well as by the geographical Water for large-volume industrial uses setting, ranged from a few cents to $1 or was delivered to customers at prices vary- more per 1,000 gallons. The U.S. average ing generally from $0.01 to $0.15 per 1,000 price per 1,000 gallons of water, pumped, gallons, while farmers commonly paid treated, and delivered to the user’s tap, roughly half that amount, or from $1.50 was about $0.40, making water one of the to $15 per acre-foot (a unit equal to 325,- cheapest of the bulk commodities at some- 900 gallons), for irrigation water. _ thing less than $0.10 a ton. Improved desalinization plants produced In the majority of cities, bills for house- fresh water from salt-water feed at costs hold water use included charges, some- around $1 per 1,000 gallons, not greatly times separately specified, sometimes not, different from comparable figures in 1966, for sewer service. District of Columbia but conspicuously less than the $4 and $5 residents, for example, paid a minimum quoted before the inception in 1952 of monthly charge of $13.77 for 3,600 cubic the Office of Saline Water program. feet or less of metered water, of which ————— ; 

$5.67 was for sewerage. The remainder, Of Water? US Geol, Serco” Si Rumnine | Out $8.10 for water only, was equivalent to 7 PD. 
about $0.30 per 1,000 gallons, provided — meyer. Water he Mieand Ronald B. Stotel- the full 3,600 cubic feet was taken or to Wyoming Mineral Industries. BuMines Inf. Cire. 7, . . - 8328, 1967, 92 pp. a correspondingly higher unit rate if the Hale, William N. Water Requirements and actual consumption was less. Water beyond Uses in 8305. 1966 405 a. sndustries, BuMines the first 3,600 cubic feet was billed at Holmes, George H., Jr, Water Requirements 
$0.15 per 100 cubic feet, equivalent ta Vines tee. Cire, 3288, 1966, 66 op ries. Bue
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‘WORLD REVIEW 

- The subject of water and its adequate Discussion, although not conclusive, 

supply continued in 1967 to be a matter of | continued in the matter of the proposed 

foremost concern throughout the world. North American Water and Power Alliance 

According to information in current tech- (NAWAPA), under provisions of which 

nical and industrial periodicals, at least as much as one-fifth of Canada’s unused 

40 nations had major new water supply runoff water might be diverted from its 

installations in the late planning stage, present profitless escape into the Arctic 

under construction, or recently put into Ocean and distributed to serve productive 

service. | purposes in seven of her Provinces, 35 

In addition to those depending upon States of the United States, and three 

fresh-water sources only, about 20 countries northern States in Mexico. At the other 

were either winning at least part of their end of the earth, it is a simpler problem 

potable water from the sea or had de-_ to obtain water for New Zealand’s Scott 

- salting plants in the processes of active Base in the Antarctic, home of 90 per- 

study, firm planning, or actual construc- cent of the world’s ice. There the supply 

tion. In a land where problems of water is not pumped or drawn up in buckets, nor 

supply have heen a subject of major does it have to be impounded in a res- 

interest for tens of centuries, the high-  ervoir until used. Protruding portions of 

capacity flash distillation plant recently the adjacent landscape are simply sawed 

completed for the Southern Peru Copper off and stored in piles near camp for melt- 

Corporation went into fullscale operation ing as needed.* | | 

extracting three-quarters of a million gal- Secretary of the Interior Stewart L. 

lens of drinkable water per day from the [Udall was the presiding officer at the 

salty Pacific. First of its size on the southern International Conference on Water for : 

continent, this installation for supplying peace held May 22-31, 1967 in Washing- 
potable water for the sand-encircled port ; ? . 
and smelter city of Ilo, Peru, is suggestive ton, D.C. Sessions of the conference, which 

of future developments along South attracted exhibits from 12 nations and 60 

American’s desert west coast, some parts industrial organizations, were attended by 

of which have never known a single drop approximately 4,500 delegates from about 

of rainfall in all recorded history. | 75 participating countries. 

| | TECHNOLOGY a 

Various branches of the U.S. Depart- and 1967 dealt with apparatus and proces- 

ment of the Interior issued publications ses for the desalinization of seawater. 

with significant relation to the technology A treatise was published discussing the 

of water. The Office of Water Resources scientific, engineering, and economic as- 

Research published the annual Water pects of a wide variety of salt-water con- | 

Resources Research Catalogs, which list version processes.> Desalting processes de- 

and discuss current water research proj- scribed in journal articles included those 

ects; the Water Resource Thesaurus, for based on electrodialysis,® reverse osmosis,’ 

indexing and retrieving the literature of and reverse osmosis assisted by sonic vibra- 

water resources research and development; _tion.® The suitability and performance of 

and a Bibliography on Socio-Economic ~ 4South African Mining & Engineering 

Aspects of Water Resources. The Office Journal oar oe ownte™ V. 77, No. 3849, 

of Saline Water published the 1965 and 5 Spiegler, K. S. (ed.). Principles of Desalina- 

1966 Saline Water Conversion Reports, tion. Academic Press, Inc., New York, 1966, 

each consisting of three main sections— 8 Friedlander, Henry Z., and Robert N. 

Research, Engineering and Development, Biche, Belin "WBlstodntnn Cher 
Program Analysis and Coordination—and 7 Chemical Engineering. Chementator: Po- 

scheduled the comparable 1967 report for lymers and Water Purification. V. 74, No. 12, 
. June 5, 1967, pp. 63-64. 

release early in 1968. The same Office also Sherwood, T. K., P. L, T. Brian, and R. E. 

issued a series of Research and Develop- Fisher. Desalination niumentals. Osmosi 

ment Progress Reports. February 1967, pp. 2-12. SO 

Over half of the U.S. patents closely itary eee amistry, v.40, No 4, April 
related to water subjects issued in 1966 967, pp. 28-29.



1194 MINERALS YEARBOOK, 1967 

various possible materials for the fabrica- papers based on its current research for 
tion of desalting plant evaporators, con- advantageous methods of combating the 
densers, and heat exchangers was the sub- harmful effects of acid- and iron-bearing 
ject of a number of published discussions. mine water overflows, the Bureau of 

Unforeseeable difficulties that might Mines published a report containing in- 
arise in the desalinization process include formation and quantitative data  as- 
the possible danger of dezincification of | sembled during the experimental treat- 
brass fittings in contact with water of ment of such effluents either with coarse 
high chloride-to-carbonate ratio and the limestone or quicklime or with the two 
risk of the detachment of old scale de- substances employed consecutively.“ One 
posits and their migration to troublesome of the authors of the Bureau report, E. 
locations when established equilibria are A. Mihok, presented a related manuscript, 
disturbed by the passage through conduits “Limestone Neutralization of Mine Water,” 
long in service of water markedly different at the November 3, 1967, meeting of the 
in character from that previously carried. Pittsburgh Section of the American In- 

Research by the Bureau of Mines con- stitute of Mining, Metallurgical and 
tributed significantly to distillation desalt- Petroleum Engineers (AIME). In addi- 

ing technology with the development of a tion to the quest for remedial measures, 
process for removing sulfate from the S€a- the aim of the Bureau’s mine water pro- 

water feed ahead of the evaporator. gram includes the development of pre- 

Benefits include not only the possibility of | yentive procedures such as minimizing 
recovering a number of byproducts in discharges from active operations and 

advantageous form, but also and most sealing off workings that have been 
especially the achievement of notably abandoned. West Virginia University, 
superior efficiency through the virtual with a grant of $150,000 from the 
elimination of scale formation in all the Northern West Virginia Coal Association, 
crucially important heat transfer opera- initiated research that will include a long- 

_ tions. So term of study of acid mine drainage in 
A drastic reduction of waterway pollu- the Morgantown area and the construc- 

tion by green algae scum might result tion there of a pilot plant for the experi- 
from the general application of a process mental treatment of stream-polluting mine 

in which an energetic reaeration step waters. Pennsylvania State University 
would be added to the customary geologists, with the financial support of 
activated-sludge treatment of city sewage. the Pennsylvania Coal Research Board, 

In experiments, this modification led to are seeking an explanation for the fact 
removal of almost all the contained that from some strip coal mines the runoff 
phosphate, the substance chiefly to blame water remains pure enough for domestic 
for the proliferation of the offending 
growth.” On Guernsey, one of the Chan- , — 

nel Islands, operation was started of a  qo.oi“Sevtenials Problems: Materials in Design 
new process for decomposing sewage  Eng., v. 65, No. 2, February 1967, pp. 76-79. 
solids by mixing the effluents with sea- Woerdon, neh B. Deven eee Resist Sea 
water that has been preelectrolyzed at 5, May 1967, pp. 82-88. 

low voltage to bring about the produc ayo" iess Phosphates, V. 178. No. 7, Feb. 
tion of free. chlorine and hypochlorites, 16, 1967, pp. 36, 41. 

both vigorous oxidizers."" Modern systems 0 Gheinigl Engtnering. Rlectrovzed Seawater 
for the automatic and continuous monitor- 9, 1966, p. 98. . 

ing of water supply quality were described 7 Keyser, a, H. Water, Quality Characteristics 
in a journal article? The Bureau of 90, No. 1, first quarter 1967, pp. 6-11. 
Mines presented the results of tests made Forney Oa. Be Tee eed 3 3; 

to determine the effectiveness of coals and Modified Coals as Absorbents for Removing 
coal-derived materials as agents for elimi- Organic Ronaminants | sear 1 ob ng raters: 
nating certain undesirable organic sub- 14U.S. Department of the Interior, Federal 

stances from water Jreatment, effluents,” Water, Follstion Control. Administration, Water 
and the Federal Water Pollution Control Treatment: Selected Biological References on 

Administration prepared two bibliographies Fresh and_ Marine mw aters. 1266, 126 pp. Water 

of primary importance in the field of and Water Pollution Control. June 1967, 7 pp. 

water quality management" fe Dey Maurie” and EA Sato! an 
As the first of a planned series of of Iny. 6987, 1967, 24 pp. 

|
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consumption while from others it may be Resources in the United States: Water” 
so laden with pollutants that it can so which describes organization and _ institu- | 
befoul clear mountain streams that they tions engaged in research or in the collec- 
are useless to man and deadly to all forms tion of data on water and water-related 
of aquatic life. Demonstration of a subjects. Additional information on both 
significant correlation between the char- practical and theoretical water technology | 
acteristics of the individual effluents and appeared in the Journal of the American 
those of the corresponding ambient rock Water Works Association; Water Re- | 
formations might justify predictions re- sources Research (quarterly), American 

garding the effects upon the environment Geophysical Union; and Water Resources 
to be expected from specific strip mining Bulletin (quarterly), American Water Re- 
operations proposed for the future. - sources Association. . 

Among innumerable articles . dealing "16 Drost-Hansen, Walter. The Puzzle of Water. . 
with water topics that appeared in popu- Internat. Sci. and Technol., No. 58, October | 

_ jar, industrial, and scientific periodicals, 966, BP 86-88, 0. 92, 94, ne Shik Jhon. The 
at least four were of major interest with  gignificant Structure Theory of Water. - 
regard to theoretical aspects of the Chemistry, v. 39, No. 9, September 1966, pp. — | 

fundamental chemical and physical nature “Shith, Cyril Stanley. Materials. Scientific 
of water. The Library of Congress, American, v. 217, No. 8, September 1967, pp. 

: . 69-79. 
through its National Referral Center for Symons, M. .C. R., M. J, Blandamer, and _ 
Science and Technology, issued a publica- M. F. Fox. Is Water Kinky? New Scientist 

tion entitled, “‘A Dictionary of Information {hondon), v- 84, No. 644, May 11, 1967, pp. 

, |
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| By Harold J. Schroeder * 

The domestic zinc industry operated at year led to a 1-cent reduction in the price 

a substantially reduced level of activity of zinc during May and June. Strikes at 

with respect to mine production, smelter. several smelters during the last half of the 

output, metal imports, and slab zinc con- year contributed to a drawdown of stocks 

sumption. Combined elements of metal to near start-of-the-year levels. — 

] roximately balanced demand ———___ 
supply app . y d : -1 Commodity specialist, Division of Mineral 
although a buildup of stocks early in the _ gtudies. : 

oe Table 1.—Salient zinc statistics __ | 

1963 1964 1965 1966 1967 

United States: 
Production: 

Domestic ores, recoverable content. =—— 
. short tons_-_ 529 ,254 574,858 611,153 572,558 549 , 413 

Value. _______-------thousands_- $122,533 $156,308 $178,284 $166,044 $151 , 562 

Slab zine: ce - Oo 7 

From domestic ores__short tons_. 474,007 531 , 967 551,215 523 ,580 438 ,553 

_ From foreign ores. _____-do___- 418,577: ~- 422,117 443 ,187 501,486 500 ,277 

. ... ..... From serap..._.--------do-_-- 60,303 |. 71,596 83,619 88,263 73,505 

Total__...._____...--do___- 952,887 1,025,680 1,078, 021 1,108,329 1,012,335 

Secondary zine !_.____._.----do__-_- 208,715 227,713 271,694 277,967 247,254 

Exports of slab zine__.___.-------do---- 33 , 853 26,515 6,939 | 1,406 16,809 

Imports (general): oe | 

Ores (zine content) __--.-----do_--- 372 , 769 357,145 428,040 521,320 534,092 

Slab zine___________.----.--do..._ | 144,757 118,340 152,990 278,175 222,112 

Stocks, December 31: , . 

At producer plants_-.-.-----do_.-- 47,910 31,178 28 , 622 64,798 81,916 

At consumer plants-_--------do--_-- 97,475 108,411 150, 763 129 ,593 102 , 456 

Consumption: . 
Slab zine_.__..._._---------@o._-. 1,105,118 1,207,268 1,354,092 1,410,197 1,236,808 

All classes___.__..._-._------do___-. 1,414,216 1,535,751 1,742,067 1,806,548 1,591,997 

Price, Prime Western, East St. Louis 
cents per pound. - 12.01. 13.57 14.50 14.50 13.85 

World: . 
Production: 

Mine_.__...___.._.-----short tons.. 4,085,975 4,432,615 4,750,780 4,960,118 5,175,463 

a Smelter_____.....----------do.... 8,844,313 4,126,982 4,354,306 4,563,224 4,233,331 

' Price: Prime Western, London 
cents per pound -_- 9.60 14.74 14.12 12.75 12.37 

rn 

1 Excludes redistilled slab zinc. 
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| Figure 1.—Trends in the zinc industry in the United States. 

Legislation and Government Programs. 89-238). Qualified producers became eli- 
—The International Lead and Zinc Study — gible for payments after the May price 
Group met in Geneva during the second’ decline and payments of $95,317 for 8,850 
week in October and reviewed the current tons of zinc were made. Zinc produced 
situation and short-term outlook of the under the Act was approximately 1.6 per- 
world zinc industry. A study on consump- cent of 1967 domestic mine production. 
tion by the Special Working Group, The General Services Administration 

published in 1966,? was reported to have (GSA) sold 24,760 tons of zinc to industry 
received many favorable reviews. for domestic consumption by authority of 

The program to stabilize the mining of Public Law 89-322 (November 1965) 
lead and zinc by small producers, which which released 200,000 tons of zinc from , 
provided supplemental payments for eli- the national stockpile. Approximately 
gible production when the market price is 9§ ————______ 
less than 14.5 cents per pound, remained in 2 International Lead and Zine Study Group. 

. ; . , 2 tion. 
effect until January 1, 1970 (Public Law head and 1368. gators Affecting Consumption
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66,847 tons remained unsold at yearend. There was 935,655 tons of zinc in the | 

GSA also sold 2,166 tons of zinc for direct national (strategic) stockpile and 262,467 

Government use by authority of Public tons in the supplementary stockpile at the 

Law 89-9 (April 1965) which released end of the year. Zinc stockpile objectives 

50,000 tons from the national stockpile for both conventional and nuclear war, 

for that special use. Approximately 42,600 determined in 1963 and 1966, respectively, 

tons remained unsold at yearend. remained at zero. | 

DOMESTIC PRODUCTION | 

MINE PRODUCTION Co., the only zinc producer in the State, 

; operated its Balmat and Edwards mines 

Mines in the United States produced without interruption. Sinking of a new 

549,400 tons of recoverable zinc, the shaft at the Balmat continued with com- 

second consecutive year of decreased out- pletion to the planned depth of 3,100 feet 

put and the smallest quantity since 1963. scheduled for 1970. The shaft will improve 

States east of the Mississippi River pro- efficiency of operation and substantially in- 

duced 58 percent of the total output; crease the ore reserves available for min- 
Western States, 38 percent; and West ing. 

Central States, 4 percent. Idaho remained the leading mine pro- 

The sources of zinc production in 1967, ducer in the Western States despite a 7- 

classified according to types of ore, were percent decrease to 56,500 tons. The 

as follows: 53 percent from zinc ores; 33. Bunker Hill Co. reported recovering 13,737 

percent from lead-zinc ores; 2 percent tons of zinc in concentrate from milling 

from lead ores; 6 percent from copper- 159,615 tons of ore from its Star Unit 

lead, copper—zinc, and copper—lead-zinc mines and 21,803 tons of zinc in concen- 

ores ; and 6 percent from all other trate from milling 366,025 tons of ore from 

classifications. its Bunker Hill mine.> 
The 25 leading zinc-producing mines in In Colorado, zinc production decreased 

the United States, listed in table 4, yielded 4 percent to the lowest quantity since 1963. 

75 percent of the total domestic output. Leading zinc producing mines were the 

The four leading mines supplied 25 per- Eagle of The New Jersey Zinc Co., the 

cent, and the first eight contributed 40 Idarado of Idarado Mining Co., the 

percent. Emperius of Emperius Mining Co., the 

Tennessee maintained its rank as the Sunnyside and Brennaman of Standard 

leading producing State with output in- Metals Corp., and the Keystone mine 

creasing 9 percent to 113,100 tons. Labor operated by McFarland and Hullinger, 

strikes at American Zinc Co. mines start- which was closed indefinitely on September 

ing in October 1966 and at the New 2. The Idarado mine produced 438,000 

Market Zinc Co. mine starting in Novem- __ tons of ore grading 4.32 percent zinc, 2.49 

ber 1966 curtailed output until settlement percent lead, 0.75 percent copper, and 2.33 

in February. The American Zinc Co. ounces of silver per ton. Reserves de- 

operated its Coy, Grasselli, Mascot No. 9, creased slightly to 4,018,000 tons at 

North Friends Station, and Young mines yearend.° 

and continued development of the Immel Pennsylvania output of zinc increased to 

mine. The New Jersey Zinc Co. operated 35,100 tons, the largest quantity since 

its Jefferson City and Flat Gap mines and mining was resumed in 1958. The only 

was developing a third mine scheduled for _ operating mine was the Friedensville of 

production in 1969. United States Steel The New Jersey Zinc Co. 

Corp., Tennessee Coal & Iron Division, In Utah, zinc production decreased 8 

operated its Zinc Mine Works mine and percent to 34,300 tons, with the reduction 

mill during the year. The copper-zinc mines mostly due to labor strikes. The United 

of Tennessee Copper Co. contributed a “3 Details of this breakdown are given in table 

substantial quantity of zinc output to the 3 of the Lead chapter in this volume. 

State total. 4St. Joseph Lead Co. Annual Report. 1967, 

New York output of recoverable zinc ce P. *"The Bunker Hill Co. Annual Report. 1967, 

creased 4 percent from the 1966 recor p. 12. _. 

quantity to 70,600 tons. St. Joseph Lead pp. “Newmont Mining Corp. Annual Report. 1967,
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States and Lark mine of United States of Kennecott Copper Corp. leased to The | 
Smelting, Refining and Mining Co. New. Jersey Zinc: Co.; and ‘the Princess 
(USSR&M Co.) was the leading zinc mine of USSR&M Co. | | : 
producer. Other substantial producers Zinc output from Illinois advanced to 
were the United Park City mines of 20,400 tons, the largest quantity since 
United Park City Mines Co., Mayflower 1962. Production was from The Eagle- 

mine of Hecla Mining Co., the Ophir  Picher Industries zinc mines in northern 
mine of USSR&M Co., and the Burgin Illinois, and from increased byproduct 

mine of Kennecott Copper Corp. At the zinc production associated with fluorspar 
Mayflower mine, 4,871 tons of ‘zinc’ mining in southern Illinois. 

contained in concentrates was recovered Virginia zinc mine production increased 

from milling 127,000 tons of ore averaging 7 percent to 18,800 tons, a reversal of 
4.5 percent lead. 4 percent zinc, 0:9 per- the declining trend of the preceding 5 
cent copper, and 4.7 ounces of silver per years.. The New Jersey Zinc Co. operated _ 

— ton.7 oe | 7 pe the Austinville and Ivanhoe mines through- 
Zinc output in Wisconsin increased 17 out the year. mos 

percent to 29,000 tons, the highest pro- Arizona mine output declined for the 
— duction since 1927. The Eagle-Picher Co., fifth year to 14,300 tons, the lowest level 

7 the American Zinc Co., and Ivey Construc- since 1939. The Iron King miine of Shat- | 
tion Co. operated mines and mills through- tuck Denn Mining Corp. continued to be 

: out the year. The New Jersey Zinc Co. the largest zinc producer in the State. 
began production in May at its new mine Closure of the Old Dick and Copper Queen 
near Elmo and ‘Mifflin Mining Co. began mines of Cyprus Mines Corp. in January 
operating its Coker No. 1 mine late in 1966 due to depletion of ore was a signi- 
October. The Eagle-Picher Industries ficant factor in the reduced State output. 

~ closed its Kennedy mine in January. In the Tri-State District of Oklahoma, 

Zinc production in New Jersey was from Kansas, and Missouri, production was 
the Sterling Hill mine of The New Jersey. about 70 percent from the Oklahoma por- 
Zinc Co. Ore from the mine was crushed 10n of the district with Kansas contribut- 

and shipped without processing to a com- "8 most of the remainder. ee 

pany-owned smelter in. Palmerton, Pa. | Mine production of zinc from Missouri, 
In Washjneton. zinc mine output de- mostly as a byproduct from lead mining in 

gton, z e output de | | 
southeast and south central Missouri, in- 

creased to 21,500 tons, the lowest level creased to 7,400 tons, the largest output 
since 1961. The Pend Oreille mine, Pend = ince 1953. | 
Oreille Mines and Metals Co., yielded Kentucky produced 6,300 tons of zinc, 
5,609 tons of zinc in concentrate and 1,835 a reduction of 4 percent from the record 

tons of lead in concentrate from 293,000 1966 tonnage. Production was from the 
tons of ore mined and milled. Output was Hutson zinc mine of The Eagle-Picher 
curtailed because of a strike that began Industries and as a byproduct from fluor- 
July 15.8 American Zinc Co. brought its spar mining operations. : 
Calhoun property into initial production in In Montana, production was 3,300 tons, 
October 1966 and operated at rated ton- only about one-tenth of 1966 output. The 
nage capacity in 1967, but initial ore reduction was mostly due to termination 
grade was somewhat lower than expected. of mining at the Badger State mine in 
American Smelting and Refining Company January. Remaining mine output ceased 
suspended operations at its Van Stone mine following closure of The Anaconda Com- 

on May 1. | pany smelters by strike in July. 
Production in New Mexico decreased to In Nevada, output was nearly cut in 

21,400 tons, the lowest output since 1963. half to 3,000 tons, reflecting closures due 

The decrease was partly due to labor to strikes. The leading producer was the 

strikes but most importantly to the closing, Pan-American mine. 
in February, of the American Zinc Co. __ | 
Kearney mine. Leading zinc producers 7 Hecla Mining Co. Annual Report. 1967, 

were the Hanover and Linchburg mines of 23 pp. |. 

The New Jersey Zinc Co.; Oswaldo mine Report. 1967, p. . and Metals Co. Annual
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DOMESTIC RESERVES quantity of 1966 and reversed the upward 

. . trend of the preceding 8 years. Included in 

An investigation by the Bureau of Mines, the 1,012,300 tons of slab zinc output was 

completed in 1964,® estimated reserves of molten zinc, used directly in alloying opera- 

zinc to be 28.7 million tons and potential tions. Of the total, 938,800 tons was 

resources 62.1 million tons (see table 5). primary metal and 73,500 tons was re- 

Ore reserves were defined as material that distilled secondary zinc. Primary output 

can be mined, processed, and marketed at was 47 percent from domestic ores and , 

a profit under the economic and tech- 53 percent from foreign ores; 40 percent 

nologic conditions prevailing at the time of was electrolytic and 60 percent was dis- 

inquiry. Potential (submarginal) resources tilled slab zinc. Of the 73,500 tons of re- 

were defined as material that may become distilled secondary slab zinc, primary 

a mineral (ore) reserve with improved smelters produced 79 percent and the re- 

economic conditions or by advancements in mainder was obtained from secondary 

| the technology of mining and metallurgy smelters. | 

enabling more economical production In 1967, Special High Grade was the 

/ methods. | | principal grade produced, furnishing 45 | 

| | | percent of the total. Prime Western grade 

SMELTER AND REFINERY PRODUCTION constituted 36 percent, and all other 

. . Lo. grades’ the remaining 21 percent. — 

_The zinc smelting and refining industry Pennsylvania was the leading producing 

operated 14 primary and eight secondary State, with Texas ranking second, Okla- 
reduction plants producing slab zinc. Pro- h — third d Winoi F th Th lab 

ducers of slab zinc also made zinc com- oma, tare, aa inois fourm. soe Se 
_— . zinc output of Pennsylvania, West Virginia, 

_ pounds, alloys, zinc dust, and rolled Zinc. = and Oklahoma was produced by the dis- 

Labor ‘sutkes cowed the West Vesna Gaon proces the output of Monta 
from April 1 to Aueust 8 and th ~.~' and Idaho by the electrolytic process. Part 

pnil o Augus and the zinc ss 
. eyes | . "of the Illinois and Texas slab output was 

producing facilities of The Anaconda Com- sg s16g and t electrolyti 

pany from July 15 through the remainder istilled and part was electrolyhe- 

of the year. A strike closed the Amarillo, Primary > Smelters and Electrolytic 

Tex., plant September 30, but the facilities | Plants ee simar reduction lants Dro- 

gradually returned to partial production cessed roasted vine ores and concentrates 
although the strike was not settled at sinc. fume from Waelz kilns and slag- 

een ding to company annual reports _ fuming plants, other primary zinc-bearing 
. . | > materials, and zinc-base scrap. 

the American Zinc Co. completed con- 2 “ Pi, 

struction of new roaster, metal producing, Cc apacity for slab zinc production at the 

and casting facilities at its Monsanto plant. primary Zinc plants at yearend was Te 

The Bunker Hill Co. nearly completed ported to be 1,267,500 tons. Electrolytic 

construction to expand capacity by 20 per- plants reported 3,228 of their 3,928 elec- 
cent or to 110,000 tons of slab zinc per trolytic cells in use at yearend and an out- 

year. St. Joseph Lead Co. curtailed output put of 373,965 tons (71 ahaa of the 

in the early part of the year but increased 525,000 tons of capacity). The orizontal- 

production in the latter part of the year as retort plants reported 28,448 of their 

demand improved. The Anaconda Com- 40,140 retorts in use during 1967. The re- 

pany in 1966 rehabilitated four units of maining primary smelters were continuous- 

the electrolytic zinc plant at Anaconda, distilling vertical-retort plants. Combined 

inoperative since 1960, to process zinc horizontal- and vertical-retort production 

concentrates on a combination purchase of 625,900 tons was 84 percent of the 

and toll agreement with Pine Point Mines, reported 1967 capacity of 742,500 tons. 

Northwest Territories, Canada. The New | | 

Jersey Zinc Co. constructed additional Slag-Fuming Plants.—Many lead smelt- 

facilities at its Depue plant, resulting in a ers recover a zinc-fume product from lead 

substantial increase in metal production = ________— 

capacity. 9 Everett, F. D., and H. J. Bennett. Evalua- 

tion of Domestic Reserves and Potential Sources 

Slab Zinc.—Domestic smelter output of Of ete pontening Beppe. Lead, ate gant 

slab zinc declined from the record high 1967, 78 pp. mo " " "
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| blast-furnace slags containing about 7 to to extract zinc and remaining lead by the 
13 percent zinc. Such slags were treated following companies in 1967: | 

- Company Plant location 
, _ American Smelting and Refining Company............. Selby, Calif. | 

: : DO... cece cee eeeansesssees.. El Paso, Tex. 
The Anaconda Company............................. East Helena, Mont. ~ 
The Bunker Hill Co.................................. Kellogg, Idaho 
International Smelting & Refining Co.................. Tooele, Utah 

These five plants treated 494,900 tons BYPRODUCT SULFURIC ACID 
’ : of hot and 34,900 tons of cold lead slag i. 

plus 4,400 tons of crude ore, all of which | Sulfur dioxide gases produced in roast- 
| yielded 96,900 tons of oxide fume contain- ng zinc sulfide concentrate at primary 

| ing 62,200 tons of recoverable zinc. Cor- zinc plants were processed to yield 900,- 
. responding figures for 1966 were 818,900 !70 tons of sulfuric acid. At several plants, 

| tons of feed. materials, 133,600 tons of elemental sulfur was burned to produce 
fume, and 87,100 tons of recoverable zinc. 2dditional quantities of acid. : 

| | Secondary Zinc Smelters.—Zinc-base ZINC DUST 

Tien (principally skimmings and drosses, Zinc dust data included in the tables are ie-cast alloys, old zinc, engravers’ plates, : . | 
| new clippings, and chemical residues) was *°S tricted to commercial grades that comply 

| smelted chiefly at secondary smelters, al- with clo se specifications as to percentage of 
though about one-third was reduced at unoxidized metal, evenness of grading, and | | . | . fineness of particles; they do not include | ‘primary smelters and most sal ammoniac . : skimmings were processed at chemical blue powder. Zinc content of the dust pro- 

, duced ranged from 95.00 to 99.60 percent, 
| plants. . . _ averaging 98.46 percent. Production of | 7 Details of the zinc recovered in proces-  Jine dust was 50,300 tons, a 9-percent 

| sing copper-base scrap are contained in the reduction from the 1966 record high and 
| secondary copper and brass section of the a reversal of the upward trend of the pre- 

Copper chapter of this volume. ' ceding 4 years. | 

| CONSUMPTION AND USES 

| Consumption of slab zinc was 1.24 mil- ing plants operated in connection with the 
_ lion tons, 12 percent below the 1966 rolling mills. In addition, a small quantity 

_ record high and a reversal of the upward of purchased scrap .(new clippings and 
trend for the preceding 6 years. The re- old zinc) was melted and rolled. Small 
duced consumption was principally in the quantities of alloying metals were added 

_ three largest industrial categories—zinc for some uses. The rolled-zinc industry, 
alloy, galvanizing, and brass—which con- however, classified these alloys as rolled 
sumed 535,100 tons, 458,600 tons, and zinc. 
131,500 tons, respectively. Net output of salable rolled zinc de- 

Of the 1.24 million tons of slab zinc creased 14 percent to 44,200 tons, ap- 
used, 52 percent was Special High Grade, proximately equal to 1965 production. 
29 percent Prime Western, and the re- Stocks of rolled zinc at the mills were 1,600 
maining 19 percent all other grades. tons at yearend. Besides shipments of 
Galvanizing used mostly Prime Western 20,000 tons of rolled zinc, the rolling mills 

| grade while brass and bronze products con- consumed 42,700 tons of rolled zinc in 
| sumed mostly the higher grades of zinc. manufacturing 25,300 tons of semifab- 

. Of the 535,100 tons of slab zinc used in ricated and finished products. 

zinc-base alloys, 99 percent was Special Rolled zinc was produced in the form of 
High Grade. sheet, strip, ribbon, plate, rod, and wire. 

Rolling mills used 45,400 tons of slab Its major domestic use was for dry cell 
zinc and remelted and rerolled 18,700 battery cases and similar cases for radio 
tons of metallic scrap produced in fabricat- condensers and tube shields. Photoen-
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graving plates, weather stripping, roof continued the downward trend of the past 

flashing, and household electric fuses were 20 years and was the lowest output since 

other uses. 1913. 
Pigments and compounds were made 

CONSUMPTION OF SLAB ZINC BY from various zinc-bearing materials includ- 
GEOGRAPHIC AREAS ing ore, slab zinc, scrap, and residues. 

. . . Plants producing zinc pigments and com- 
Ohio, Pennsylvania, Indiana, and Illinois pounds numbered 15 for zinc oxide, nine 

accounted for 56 percent of the slab zinc for zinc sulfate, seven for zinc chloride, 
used in galvanizing. The iron and _ steel and one for lithopone. 

industry used zinc to galvanize steel sheets, Lead-free zinc oxide was made by several 

| wire, tube, pipe, cable, chain, bolts, rail- processes; 64 percent was made from ores 

way-signal equipment, building and pole- and residues by the American process, 23 

line hardware, and other items. . | percent from metal by the French process, 

Connecticut again ranked first in con- and 13 percent from scrap residues and 
suming slab zinc in brass making, followed secondary materials by other processes. 

by Tlinois and Michigan. . Leaded zinc oxide was made from ores; 

. Michigan led a the consumption of slab zinc chloride was made from slab zinc 

zinc Mi making zinc-base alloys. Other large and secondary zinc materials; and zinc 

consuming States were Illinois, Ohio, New uifate was made from ores and secondary 
_ York, and Indiana. materials. 

ZINC PIGMENTS AND COMPOUNDS Leaded zinc oxide was produced in 
several grades, classified according to lead 

Production.—Output of zinc pigments content. The more than 5 to 33 percent 

and compounds, excluding lithopone, was grade constituted 89 percent of the pro- 

296,600 tons, a 9-percent decrease from the duction. Relatively small quantities of the 

high level of 1966 which had included 5 percent or less, the more than 35 to 30 

record outputs of lead-free zinc oxide and percent, and over 50 percent grades were 

zinc sulfate. Leaded zinc oxide production produced. |
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Figure 2.—Trends in shipments of zinc pigments. 

Lithopone, a coprecipitate of zinc sul- Lithopone was used principally in paint, 
fide and barium sulfate, was produced but varnish and lacquer, chemicals, paper, rub- 

figures are withheld to avoid disclosing in- ber, and floor coverings. 
dividual company confidential data. The principal uses of zinc chloride were 

. for battery making, galvanizing, vulcaniz- 
Consumption and Uses.—Shipments of ing fiber, preserving wood, and refining oil, 

lead-free zinc oxide were 181,500 tons, 3 as well as for fungicides, solder, and tinning 
percent less than in 1966. The quantity fluxes. 
received by the rubber industry accounted The chief uses of zinc sulfate were in 

| for 52 percent of the total shipped. The rayon and agriculture. Other uses were in 
paint industry received 84 percent of the glue manufacture, flotation reagents, rub- 

leaded zinc oxide shipped. ber, and medicine.
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Prices.—Lead-free zinc oxide prices in largest quantity since 1952. Lithopone ex- 
carlots, freight allowed, in cents per pound ports were about one-fourth the 1966 
were 15.25 cents for American process, quantity and 21 percent below the average 
17.50 for French process, Green Seal, and of the preceding 10 years. 
17.75 for French process, White Seal. Imports of zinc sulfate doubled, more 
Leaded zinc oxide of the 35 percent grade _ than offsetting decreases in zinc oxide and 
was quoted at 15.75 cents throughout the zinc chloride, and resulted in a 2-percent 

. year but the 50 percent grade declined increase in total imports of zinc pigments 
from 16.50 to 16.25 cents during June. and compounds to the largest quantity 

Zinc chloride (50° Baumé) was quoted since 1959. Zinc sulfate imports were sup- 
in tankloads at 5.80 cents per pound and plied 75 percent from Mexico, 17 percent 

zinc sulfate (monohydrate, 36 percent) in from Belgium-Luxembourg, and 7 percent 

-carlots at 9.50 cents per pound through-  ¢,5., West Germany. Zinc oxide imports 

out the year. were supplied 59 percent from Mexico, 27 

Foreign Trade.—Exports of zinc oxide percent from Canada, and 11 percent 
decreased 5 percent but were the second from the Netherlands. , 

| |  $TOCKS 

Producer Stocks.—Stocks of slab zinc Consumer Stocks.—Stocks of slab zinc 
at producer plants were 64,800 tons at the at consumer plants, which were 129,600 
start of the year, increased rapidly to about tons at the beginning of the year, were 

118,000 tons at the end of July, then de- drawn down to about 94,500 tons by the 
clined to 81,900 tons by yearend. _ end of September, then moved upward to 

: 102,500 tons by yearend. 

. PRICES : 

The quoted price of Prime Western change thereafter. A foreign producer price, 
. grade zinc, East St. Louis market, was quoted at the U.S. equivalent of 12.8 cents 

14.5 cents per pound at the start of the at the start of the year, was reduced to 
year, had dual quotations of 13.50 and 12.3 cents in June and remained at that 
13.75 cents from May 2 through June 19, _ price the balance of the year. Oo 
and remained at 13.5 cents after June 19. During 1967, the quoted price for new 

The London Metal Exchange price was clippings ranged from 6.75 to 7.50 cents 
the U.S. equivalent of 12.7 cents for per pound, averaging 7.02 cents. For old | 
January, trended downward to 12 cents zinc, the quotation was 4.25 cents per 
for September, and showed relatively little | pound throughout the year. 

FOREIGN TRADE : 

Exports of slab zinc. increased to 16,809 Census to have been 18,566 tons contain- | 
tons, a reversal of a declining trend for ing 16,780 tons of dutiable zinc as general | 
the preceding six years. The exports were imports and 23,204 tons containing 21,435 I 
82 percent to India, a reflection of the sales tons as imports for consumption. Mexico | 
from the Government stockpile in connec- _was the source for all of the fume. : 

tion with contracts for the U.S. Agency for . a | —_ | 
International Development (AID). Tariff.—Duties on unmanufactured zine | 

General imports were 222,112 tons for and zinc containing materials remained ' 
metal and 534,320 tons for ore. The metal Unchanged and were as follows: Slab zinc, ) 
imports were reduced from the preceding 9.7 cent per pound; zinc ores and con- | 
year but were the second largest since 1957 centrates and zinc fume, 0.67 cent per 
while the ore imports were the largest pound (on zinc content less certain allow- : 
since 1943. able deductions for processing losses) ; 

Imports of zinc fume, not shown in the zinc scrap, 0.75 cent per pound; and zinc 

tables, were reported by the Bureau of the dust, 0.7 cent per pound. |
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| WORLD REVIEW : 

Argentina.—Cia. Minera Aguilar, S. agreement in 1966 to operate the large 
A., a subsidiary of St. Joseph Lead Co., lead-zinc-silver Matilde mine, inoperative 
continued operation of a lead-zinc-silver since it was appropriated by the Govern- 
mine in the Province of Jujuy in northern ment of Bolivia in 1952 from the Maurice 
Argentina and through affiliated companies Hochschild Co. The mine contains an , 
operated a zinc smelter and electrolytic estimated reserve of 3 million tons of ore 
zinc plant. All of the zinc produced was averaging 18 percent zinc, 2 percent lead, 
marketed in Argentina and Aguilar began and 1 ounce of silver per ton. Plans are to 

a major expansion of facilities.’° begin construction of a mill in late 1967 

Australia—The Broken Hill district of With an annual output of about 110,000 
New South Wales continued to be the | | 
leading Australian zinc-producing area. Canada.—Mine production increased 

Mining companies operating and ranked 19 percent to a record 1,249,000 tons of 
in order of their output were: New Broken zinc in concentrates, further establishing 
Hill Consolidated Ltd.; The Zinc Corp. Canada’s position as the world’s largest 

Ltd.; North Broken Hill, Ltd.; and Broken _ producer of zinc. The increase was largely 
Hill South Ltd. Combined output was ap- attributed to the first full year of operation 
proximately 2,819,000 tons of zinc-lead- of the Texas Gulf Sulphur Co. Timmins 
silver ore, yielding 574,000 tons of zinc mine and greater output at the mines of 
concentrate averaging 53.0 percent zinc. Brunswick Mining and Smelting Corp. Slab 

Sulphide Corp. Pty., Ltd., operated its zinc output also increased to a record 396,- 
: lead-zinc Imperial Smelting type furnace 100 tons with the electrolytic zinc plants 

at Cockle Creek, New South Wales but of Cominco, Ltd., Hudson Bay Mining and 

output was restricted due to the reduced Smelting Co., and Canadian Electrolytic 
demand for zinc. Construction of facilities Zinc operating throughout the year. A new 

to refine 35,000 tons of zinc per year to inc reduction plant in New Brunswick 
higher grades was scheduled for comple- began startup operations during the year.’4 
tion in 1968. At Port Pirie, South Aus- Cominco’s zinc metal production was 

tralia, The Broken Hill Associated 202,015 tons, a 9-percent decrease from - 
Smelters Pty. Ltd., completed construction the record quantity attained in 1966. 

of a lead slag fuming plant and electrolytic The combined zinc-lead production was 
zinc plant.”* derived approximately 30 percent from the 

Mount Isa Mines Ltd., during the fiscal company’s Sullivan mine, 8 percent from 
year ended June 30, 1967, milled 1,060,- other company mines, 59 percent from ores 

000 tons of silver-lead-zinc ore and pro- and concentrates purchased from Pine 
duced a record 37,350 tons of zinc in con- _— Point Mines, Ltd. (69 percent owned by 
centrates. Ore reserves were 36 million Cominco), and 3 percent from other 

tons averaging 7.4 percent lead, 5.6 per- purchased ores and concentrates. Extrac- 
cent zinc, and 5.4 ounces of silver per ton. tion of ore from company properties was 
Construction continued on ore passes, a 2 118,000 tons at the Sullivan mine, 256,- 

crushing system, and pump stations as part ()00 tons from the Bluebell lead-zinc mine, 

of a major expansion program largely com- and 1,854,000 tons from the Pine Point 

pleted the previous year.” mines. Pine Point Mines, Ltd. continued 
‘The Electrolytic Zinc Co. of Australasia development and construction of additional 

Ltd., produced a record 161,185 tons of concentrating facilities to mine the adjacent 
slab zinc at its Risdon, Tasmania, electro- Pyramid Mining Co., Ltd. property ac- 
lytic plant during the fiscal year ending quired in 1966.% 
June 30, 1967. The company’s mining- 
milling operations in the Read-Rosebery 10 $t. Joseph Lead Co. Annual Report. 1967, 

district milled 327,000 tons of ore yielding pp; 1416. Rio Tinto-Zine Corp. Ltd. Annual 
122,100 tons of zinc, lead, and copper con- Report. 1967, p. 33. 
centrates.!° 34 Mount Isa Mines, Ltd. Annual Report. 1967, 

Bolivia——The Government of Bolivia  ,, ae % Industries, Ltd. Annual Report, 1967, 
and two U.S. firms, Philipp Brothers and 14Fraser, D. B. Zine. Canadian Min. J., 
United States Steel Corp., entered into ee eine Pe es p., entere an 15 Cominco, Ltd. Annual Report. 1967, 24 pp.
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According to the annual report of Ontario, open pit zinc-copper-lead mine. 

Reeves MacDonald Mines Ltd., the com- The first nearly full year of operations re- 

pany mined and milled 405,000 tons of sulted in output of 432,000 tons of 52 

ore at its Remac, British Columbia mine percent zinc concentrates.” 

: and produced concentrates containing 11,- In Quebec, Quemont Mining Corp., 

458 tons of zinc plus values in lead, silver, Ltd., milled 444,000 tons of ore grading 

and cadmium. Development work during 2.30 percent zinc plus values in copper, 

the year consisted of 9,749 feet of drifts, silver, gold, and pyrite, yielding 14,438 

5,349 feet of raises, and 14,201 feet of tons of 52.8 percent zinc concentrate. Re- 

diamond and long hole drilling. serves at yearend were estimated at 1.1 

Hudson Bay Mining and Smelting Co., million tons averaging 2.46 percent zinc.” 

Ltd., operated its zinc-copper-lead mines According to its annual report for the year 

along the Manitoba-Saskatchewan bound- ending August 31, 1967, Cupra Mines Ltd. 

ary. The mill treated 1,588,000 tons of mined and milled 232,000 tons of ore | 

ore—59.5 percent from the Flin Flon mine yielding concentrates containing 4,670 tons 

and the balance from the Chisel Lake, of zinc plus values in copper, gold, and 

Stall Lake, and Schist Lake mines—which silver. The reserve at yearend was 601,000 

yielded 106,436 tons of 46.6 percent zinc tons averaging 3.73 percent zinc, 3.57 per- 

concentrates plus copper and lead con- cent copper, and 1.26 ounces of silver per 

centrates. Proven reserves at yearend ton and an additional 200,000 tons of ore 

totaled 16.9 million tons averaging 4.1 on the downward extension of the ore 

percent zinc. The electrolytic plant at Flin body. Solbec Copper Mines Ltd. was dis- 

Flon treated 103,788 tons of zinc concen- rupted by a 6-month strike that curtailed 

trate, 44,313 tons of zinc fume and stack mine production to 74,400 tons of copper- 

dust from the copper smelter, and 19,962  lead-zinc ore and milling to 3,400 tons. 

tons of purchased materials to produce Ore reserves at yearend were 422,000 tons 

72,061 tons of slab zinc.*® averaging 4.45 percent zinc.** The Sullico 

Willroy Mines Ltd., at its Manitou- Mines Ltd. terminated operations in late 

wadge, Ontario, operation milled 165,100 1966. From start of operations in 1949 

tons of ore from its operation and 503,500 until final closure, the mill treated 15.9 

tons of custom ore from Willecho Mines million tons of ore averaging 1.09 per- 

Ltd. The mill feed averaged 3.46 percent cent copper and 0.82 percent zine. 

zinc, 0.60 percent copper, 0.17 percent Normetal Mining Corp., Ltd., mined 

lead, and 1.69 ounces of silver per ton. and milled 348,000 tons of ore that 

The ore from the Willroy mine averaged yielded concentrates containing 41,398 

3.33 percent zinc and yielded concentrates tons of zinc. Reserves at yearend amounted 

which contained 4,532 tons of zinc. De- to 1.6 million tons averaging 6.47 percent 

velopment included diamond drilling and zinc and 2.11 percent copper and at 

drifting to explore a downward extension present rates of extraction would be ex- 

of the adjacent Big Nama Creek ore body. hausted in 1972.” 

The ore reserves at yearend at the Willroy In the Mattagami Lake district of 

mine and the Nama Creek option were Quebec, Mattagami Lake Mines Ltd., 

1,334,000 tons, averaging 2.74 percent milled 1,414,000 tons of ore averaging 10 

zinc, 1.10 percent copper, and 0.72 ounce percent zinc and 0.6 percent copper to 

of silver per ton.”” produce 248,352 tons of 51.7 percent zinc 

Noranda Mines Ltd., operated the Geco concentrate. Reserves at the end of the 

mine at Manitouwadge, Ontario, during year were 18 million tons grading 10.4 

1967. Production was at the rate of almost 

4,000 tons per day averaging 3.69 percent . ; 

zinc, 2.02 percent copper, and 2.02 Ang adson Bey eT De. and Smelting Co., Ltd. 

ounces of silver per ton. Exploraticn in- 17 Willroy Mines, Ltd. Annual Report. 1567, 

creased ore reserves to a yearene total 16 PE oranda Mines, Ltd. Annual Report. 1967, 

of 26.7 million tons averaging 5.07 per- _ p. 18. 

cent zinc, 2.1 percent copper, and 2.20 1967 Sh pe Sulphur Co. Annual Report. 

ounces of silver per ton.!® 20 Quemont Mining Corp., Ltd. Annual Report. 

Texas Gulf Sulphur Co. in mid-February 198 tthe Sullivan Mining Group. Annual Report. 

completed startup operations of the con- 1987 hovoeda Mines, Ltd. Annual Report. 1967 

centrator to treat ore from its Kidd Creek, _p, 23, , ° oO ,
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percent zinc and 0.7 percent copper.” in Kerala State. Initial production began 
Orchan Mines Ltd. milled 375,000 tons in April and rated output is anticipated 
of ore from its own mine and 329,000 during the latter half of 1968.7° The 
tons of custom ore from the New  Government-owned Hindustan Zinc Ltd.’s 
Hosco mine. Ore reserves at yearend were Debari smelter in Rajasthan with a de- 
3.1 million tons containing 11 percent zinc signed 18,000-ton annual output began 
and 1.2 percent copper. A substantial part operation in November. 
of the concentrates from both mills were . ; . 
shipped to the zinc reduction plant of _tran.—Bafq Mining Co., a Rio Tinto- 
Canadian Electrolytic Zinc Ltd., at Zinc Corp. Ltd. operating company, car- 
Valleyfield, Quebec, which produced a ‘ied on development work at the Kuchke 
record 119,500 tons of slab zinc, 82 per- zinc-lead_ deposit. Reserves of 5 million 
cent of rated capacity.4 tons of 16 percent combined lead and zinc 

In the Atlantic Provinces, Heath Steele Were indicated and plans are for the new 
Mines Ltd., mined zinc-lead-copper ore ™ine to produce on the order of 250 to 
from its mine near Bathurst, New Bruns- 200 tons of ore per day. | 
wick and conducted a mine development Ireland.—Irish Base Metals Ltd., a 

program directed towards an output suff- subsidiary of Northgate Exploration Ltd., 
cient to operate the mill at full capacity. continued operation of its open pit lead- 
Brunswick Mining and Smelting Corp.  jinc-silver ore body and planned to supple- 
Ltd. continued operation of its under- ment output with underground mining by 
ground zinc-lead-copper Brunswick No. 12 19709. Consolidated Mogul Mines con- 
mine and mill and completed the first qucted shaft sinking and other develop- 
full year of operation for the open pit ment at their Silvermines ore body for 
copper-zinc No. 6 mine and concentrator. 4 3 900-ton-per-day concentrating plant 

The combined output included 258,800  .-heduled to begin production in 1968. 
tons of zinc concentrates and 90,200 tons Exploration for base metal deposits con- 

of zinc-lead concentrate. The associated tinued at an active pace at numerous loca- 
smelting complex, incorporating a _ lead- tions in Ireland | 

zinc Imperial Smelting Furnace, experi- 
enced serious startup problems and will re- Japan.—Four Japanese lead and zinc 
quire extensive changes to attain the plan- producers—Mitsui Mining & Smelting Co. 

| ned capacity. Ore reserves were increased Ltd., Dowa Mining Co., Mitsubishi Metal 
during the year to approximately 80 mil- Mining Co., and Nippon Mining Co.— 
lion tons.?° have formed the Hachinohe Smelting Co. 

In Newfoundland, Buchans Mining Co. to build a new smelter with an approxi- 
Ltd. continued operation of their copper- mate annual capacity of 30,000 tons of lead 
lead-zinc mine and associated mill and and 54,000 tons of zinc.?” Total annual 
produced 72,235 tons of zinc concentrates. zinc smelting capacity is planned to in- 

Congo (Kinshasa).—La Generale crease from 000 tons in 1966 to 825,- 

Congolaise des Minerais (GECOMIN) a fons in tai 
Congolese Government company created Mexico.—Asarco Mexicana, S. A. (49 
January 1, assumed operation of the na- percent owned by Asarco), operated a 
tionalized Union Miniere du Haut- pumber of lead-zinc mines and a zinc 

Katanga’s facilities. The Kipushi con- smelter. Production included 62,535 tons 
centrator milled 1,140,000 tons of of zinc metal and 50,410 tons of zinc in 
copper-zinc ore to produce 236,000 tons concentrates and fume sold. Mine, mill, 
of 56.6 percent zinc concentrates. The and smelter expansion developments were 
company processed part of the zinc con- jn progress.8 
centrates to produce 67,600 tons of elec- 
trolytic zinc and exported 85,100 tons of 23 Mattagami Lakes Mines, Ltd. Annual 

raw and roasted concentrates. ee Norands Mines, Ltd. Annual Report. 1967, 

india Cominco-Binan eine Ltd., ‘ "2 Brunswick Mining and Smelting Corp., Ltd. 

joint venture oO eta orporation oO nnual Report. , pp. 

India, Ltd., and Cominco, Ltd. (Canada), _ 27 Bngineoting “and “Mining Journal. V- 167, 
completed construction of a 22,000-ton- Ne American Smelting andi Refining Co. Annual 
per-year electrolytic zinc plant near Cochin Report. 1967, pp. 10-11.
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According to the annual report of | the Tsumeb property, 728,000 tons of com- 
Minera Frisco (Mexicanized company of plex copper-lead-zinc sulfide and oxide ore 
San Francisco Mines of Mexico Ltd.) for averaging 2.95 percent zinc. Zine con- 

the year ending June 30, 1967, a total of tained in concentrates, sold and taken into 
930,000 tons of ore was milled from the account, was 4,600 tons compared with 

company’s San Francisco and Clarines 10,400 tons in 1966.°* Plans have been 

mines and produced 98,300 tons of 57.1 announced by the South African Iron & 
percent zinc concentrate plus values in Steel Industrial Corp. Ltd. to expand pro- 
lead, copper, silver, and gold. Ore reserves duction at the Berg Aukas mine and to 

at the end of the fiscal year were 5.8 mil- construct an electrolytic zinc plant with 

lion tons averaging 6.94 percent zinc, 4.63 an annual capacity of about 40,000 tons 

percent lead, and 0.46 percent copper. of zinc. Industrial Minerals Mining Corp. 

Compania Fresnillo, S. A. (49 percent announced plans for a new zinc mine at 

owned by The Fresnillo Co.), operated Rosh Pina with scheduled production in 

lead-zinc-silver producing units at Fresnillo late 1968. 
in Zacatecas, at Naica in Chihuahua, and . , 

at Zimapan in Hidalgo. In the year end- Sweden.—According to the company's 
ing June 30, 1967, the company mined a annual report, mines of the Boliden Min- 

total of 1,172,000 tons of ore and produced = 175 Co., Ltd., yielded 104,500 tons of zinc 

concentrates containing 39,353 tons of zinc Concentrate containing 56,250 tons of zinc. 

as salable metal. Ore reserves at yearend A slag fuming plant treating lead and 

totaled 4.6 million tons containing 4.6 per- ©°PPeT furnace slag recovered 32,600 tons 

cent zinc, 4.8 percent lead, and 4.93 ounces of zinc fume, a record high quantity. 

of silver per ton.” Thailand.—In late 1967 the Thai Gov- 

Morocco.—The Boubeker and Touissit ¢™mment accepted bids for a concession to 

mines accounted for 90 percent of the zinc exploit zinc deposits at Mae Sod, _tak 

output. Under terms of a 5-year agreement P rovinee, estimated to conar 28 million 

concluded between the Governments of ons of 3) percent zinc ore. The winnins 

Morocco and Algeria, lead-zinc ore from bidder will be required to provide an ac- 

the El Abed mine on the Algerian side of ‘°S road, power supply, and a 30-ton-per- 

the border will be treated at the Boubeker day smelter. The concession was obtained 
mill. | by National Lead Co., but a final agree- 

ment had not been signed. 

Peru.—Cerro de Pasco Corp. produced . . . 

a record 68,030 tons of slab vine mostly _ United Kingdom.—The Imperial Smelt- 

from concentrates of its own mines. In ad- (98 Corp. Ltd., completed and began 

- dition, 93,606 tons of zinc in concentrates startup operations at Avonmouth on the 

were produced for export. Drought condi- worlé § Largest Sane, blast tuenace: The older 

tions, which persisted during 1966 and  1stallation at swansea, inciucing a vat’ 

reduced available power for zinc refining, Unit to produce the higher grades of zinc, 

ended early in 1967. Construction was operated throughout the year. 

nearly completed on a 50-ton-per-day pilot = Zambia.—The Zambia Broken Hill De- 
plant for recovery ao. f metals contained in velopment Co., Ltd., operated the Broken 

zinc leach residues. Hill mine and treated 200,000 tons of the 
Cia. Minerales Santander, Inc., a St. Oe in the heavy-medium plant which 

Joseph Lead Co. subsidiary, produced a yielded 152,000 tons of sink product. The 

record quantity. of zinc concentrate at their fotation plant treated 150,000 tons of the 

open P it lead-zinc-silver mine in the Peru- sink product plus 9,900 tons of mixed fines 

vian Andes. . Facilities for anion c and silicate ore, yielding 51,961 tons of 
mining were in progress . : 

completion in 1968.*! Other zinc producers zinc concentrate averaging 34.1 percent 

included Cia. Minera Atacocha, S. A.,Cia. ~~ | | 

des Mines de Huaron, Cia. Minera Milpo, 3-9. The Fresnillo Co. Annual Report. 1967. pp. 
i j 30 orp. Annual Report. 1967, p. 4. 

Tine Co Minera Raura, Horne Peru at St. Joseph Lead Co. Annual Report. 1967, 
| P32 Newmont Mining Corp. Annual Report. 

South-West Africa, . Territory of.— 1983 The °- Rio Tinto-Zinc Corp. Ltd. Annual 

Tsumeb Corp., Ltd., mined and milled, at Report. 1967, p. 33.
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zinc. The leach plant treated roasted zinc vertical furnace treated 137,100 tons of 
concentrate, flotation plant tailing, and zinc _ sintered mill fines, slags, residues, and other 
silicate ore, totaling 78,000 tons averaging material to produce 28,800 tons of slab 
38.3 percent zinc. Leach solution was proc- zinc. The reserve of ore at yearend was 4.2 
essed in the electrolytic plant to yield 24,- million tons grading 26.3 percent zinc and | 

| 350 tons of slab zinc. The Imperial-type 12.3 percent lead. 

TECHNOLOGY | . 

Results of several research investigations inch thick has been used to produce feed 
or studies were published by the Bureau of stock for rolled zinc. A refractory nozzle 
Mines * and the Geological Survey.*® is used to distribute the molten metal over 

A comprehensive coverage of zinc tech- water cooled rolls with care taken to pre- | 
nology reported in the scientific and tech- vent surface oxidation. The use of the 
nical press was included in the 1,423 items _ process significantly reduces labor require- 
contained in the monthly issues of the 1967 ments. | 
Zinc Abstracts, jointly published by the An anodized finish is being acclaimed as 
Zinc Development Association (London) an important new decorative and protec- 

| and the American Zinc Institute. tive coating for zinc die castings. The coat- 
The International Lead-Zinc Research ing is available in green, light gray, dark 

Organization (ILZRO) sponsored num- gray, and brown, and provides good corro- 
erous projects in 1967 to develop funda- sion, abrasion, and impact resistance.*° 
mental knowledge or particular applica- Vapor plating in vacuum chambers, used 
tions of zinc or zinc-containing materials. extensively for cadmium, is considered to 
Progress reports of these projects are re- have potential application for a wide range 
leased biannually by means of the ILZRO of zinc-coated products.*! | 
Research Digest, published in three parts: i The Zambia Broken Hill Devel , : . : e Zambia Broken Hi evelopment Co., Part I describes die cast and wrought zinc Ltd. Annual Report. 1967, pp. 6-3 
projects; Part II, zinc for corrosion pro- ae Koch, George S.. Jr., and Richard F. Link. oo : : eometry o etal Distribution in Five Veins of tection; and Part III, ZINC chemistry. . the Fresnillo Mine, Zacatecas, Mexico. BuMines A spring sampling geochemical technique Rept. of Inv. 6919, 1967, 64 pp. ) , 

° . : : : Knostman, Richar - An Analysis of the 
to delineate anomalies associated with zinc Pacific Northwest Lead-Zinc Industry. BuMines deposits in southwest Wisconsin proved to Inf, Cire. 8827, 967, 58 PP sun Ref 

° . * 4: uppert, J. A., an . M. Sullivan. Refining be effective as an exploration tool. Validity Iron-Contaminated Zine by Filteation ang 
of the method depends on existence of the Centrifugation. BuMines Rept. of Inv. 6889, . . 1967, 15 pp. proper relationships between the ore body Spencer, Richard N., Seth C. Schaefer, and 
and the hydrologic and topographic con- James E. Mauser. Electric Smelting of Complex 
ditions. [t is considered that these requisite Ae oer ee pe nes Rept. of Inv. 6999, 
conditions may also occur in many other ° Heyl, A. V., and E.R King. Aeromagnetic 

: oe * yous 37 an ectonic Analysis o e Upper Mississippi zinc mining districts.°" Valley Zinc-Lead District. U.S. Geol. Survey 
An article described a zinc mill control Bull. 1242—A, 8s (1967), p. Al-Al6, LM 

. : : ° ones, . 9 e ° ernon, an ° ° oore. system which continuously indicated and gfeyti Geology of Santa Rita Quadrangle, 
recorded the assays of feed, concentrates, Grant County, N. Mex. U.S. Geol. Survey Prof. ye | . aper 555, , pp. and tailings. The system resulted in an Prinz, W. C. Geology and Ore Deposits of the 
improved quality of concentrate, reduction Philipsburg District, Granite County, Mont. U.S. 
. : : Geol. Survey Bull. 1237, 1967, 66 pp. 
in reagent consumption, and was an im- 37 De Geoffroy, J., S. M. Wu, and R. W. Heins. 
portant step in the direction of automation Geochemical Coverage by Spring Sampling 
: : “115, 38 Method in the Southwest Wisconsin Zine Area. 
in zinc milling. h Econ. Geol., v. 62, No. 5, August 1967, pp. 

rometallurgy techniques to 679-697. Pressure hyd € SY q . 38 Fuller, M. L., P. E. McGarry, and J. R. 
replace roasting and leaching operations in pellet, X-Ray  Assaying and Reagent Control 
production of electrolytic zinc received in- at Friedensville. Min. Cong. J., v. 53, No. 4, 

. . Tl ’ ° — ° 

creased consideration by many operators. "29 Mackiw, V. N., T. W. Benz, and D. J. I. 
recovery of Evans. Recent Developments in Pressure Hydro- 

The method can be used for re y d metallurgy. Met. Rev., v. 11, No. 109, November metals from complex bulk concentrates an 1966, pp. 143-158. . 
il ai i Ociated with 40 Cook, Albert R. New Coatings for Zinc. would curtail air pollution ass . Metal Prog. v.91. No 8, March 1967, po. 

conventional roasting of concentrates. 111-126. 
1 i i i 8 41 Williams, B. J. Corrosion-Resistant Coatings 

_ Continuous casting of zinc strip up to 38 erie apour Platine Ment prisoe inches wide and one-eighth to one-fourth yy" 13°°No, 149, May 1967, pp. 173-177.
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Table 2—Mine production of recoverable zinc in the United States, by States 

(Short tons) 

State 1963 1964 1965 1966 1967 

Arizona____-__-_____--------------------. 25,419 (24,690 21,757 15,985 14,330 
California. _.___._._...-_.----_----_------ 101 143 — 225 335 441 
Colorado.__.__________-------- ee eee. = 48, 109 53 , 682 53 ,870 54,822 52,442 
Idaho____..------------------------------ 68,267 59 , 298 58,0384 60,997 56,528 
Illinois... 222 eee eee eee ee. «=. 220,837 13,800 18,314 15,192 20,416 
Kansas__..--2- 22 eee eee 3,508 4,665 6,508 4,769 4,765 
Kentucky...____-_-____-__-_- eee 1,461 2,063 5,654 6,586 6,317 
Missouri. _..____.-__------- 2 --_------- 321 1,501 4,312 3,968 7,430 
Montana________-_-- eee eee = 82, 941 29,059 33 , 786 29,120 3,341 
Nevada____.__-__-__ eee 571 582 3,858 5,827 3,035 
New Jersey____________-_-----__--------.. 32,788 32 ,926 38 ,297 25,237 26,041 
New Mexico.__.____._____-----.---------- 12 ,938 29 , 833 36 , 460 29 ,296 21,380 
New York_____________-_-__-- eee ---- =: 8, 495 60 , 754 69 , 880 73,454 70,555 
North Carolina_....._-_.-__._---.----.---_-- 5 
Oklahoma_________._.._------------_------- 13 ,245 12,159 12,715 11,237 10,670 
Oregon_.________..__---------------------- 3 WwW a 
Pennsylvania__...._._.-_..------_.------.- 27,3889 30,754 27,635 28,080 35 , 067 
Tennesgsee____________--__----.----.------ 95,847 115,943 122 ,387 108,117 113,065 
Utah__-__-__ eee -- «= 86, 179 31,428 27, 747 37,323 34,251 
Virginia________._____--_._-_---_--------. 23,988 21,004 20 ,491 17,666 18 ,846 
Washington.___.______.-.---.-.-..-------- 22,270 24,296 22,230 24,772 21 540 
Wisconsin____________----_--.-----------. 15,114 26 ,278 26,993 24,775 28 953 

Total___-______--.._---_.--_------. 529,254 574,858 611,153 572 ,558 549 ,413 
nN 

W Withheld to avoid disclosing individual company confidential data; excluded from total. 

Table 3.—Mine production of recoverable zine in the United States, by months 

| (Short tons) 

ee 

Month 1966 1967 Month 1966 1967 

January___......-..---.--- 49,182 43,173 August.-...-...--.-...-.--. 49,771 48,821 
February...........------- 48,764 48,501 September___....-..-..---- 45,490 43 ,283 
March_..________..------- 53 , 943 50,817 October_.._...--.---.----- 44,066 43,779 
April__.-...-........--.--- 50,014 49,528 November___.___......---. 48,940 41,314 
May-___..----------------- 51,650 50,493 December_.___......------ 42,006 41 537 
June____._.-.-.--...------ | 47,928 47,967 —_— 

July__.-..-----_---------- 45,854 44,700 Total_____._..__---. 572,558 549 ,413 

en
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Table 4.—Twenty-five leading zinc-producing mines in the United States in 1967 in order of output | | 

Rank Mine State County Operator Source of zinc 

1 Balmat___-___.--......-... New York____._._.. St. Lawrence__.._...._. St. Joesph Lead Co__._.___.__..._.__._......._... Lead-zine ore. 
2 Friedensville.-._.__......-... Pennsylvania...... Lehigh.__...__._....... The New Jersey Zine Co___.._...____._........... Zine ore. = 
3 Sterling Hill--...---.-..--.. New Jersey._..._..  Sussex________--..----- 0 ----d0_22 2-2 t---------------.-.. Do. . a 2 4 Young.-.-._--.......------ Tennessee__.__.... Jefferson__.__......... American Zine Co_______-.._..------__.._._.-...... Do. tx} 
5 Hagle.--_...--._.-.-------- Colorado_.__...... Eagle..__.............. The New Jersey Zine Co_._..._.__.__....._.__._.. Zine ore, copper ore. — ee) 
6 Bunkerhill._-.--_-.-....---. Idaho_.__......_-. Shoshone_____._....... The Bunker Hill Co_______...____..__._._._.___._ Lead-zine ore. > 
7 Zine Mine Works_.___....... Tennessee___._._.._._ Jefferson______......... United States Steel Corp.__._.._......_..____...... Zine ore. he 
8 Austinville and Ivanhoe....._ Virginia__._.__...... Wythe.______.........' The New Jersey Zine Co_________._.._._._.._..... Lead-zine ore. . a 
9 Star-Morning._-.-..---.--.. Idaho_-__.__.._... Shoshone.__.__.__..2... Hecla Mining Co_______._________.___.._.._....... Do. la 

10 Edwards_______.--_.--..-.-. New York.___._.._. St. Lawrence.-....._.__._ St. Joseph Lead Co_________:__-__.______._..___.. Zineore. _ : i 
11 Idarado___._..-_.-_..-.._.... Colorado._.__..... Ouray and San Miguel_._ Idarado Mining Co_-._____________.___-_....._.__. Copper-lead-zinc ore. e 
12 New Market_._._........... Tennessee____._.._ Jefferson___-...:._.._... New Market Zine Co___.__.._..__.....__..._..... Zine ore. - i 
13 Jefferson City_..._-..-.-.-_-.  ..--do__-----2 1-2) -.--do-__._..._....... The New Jersey Zinc Co______|.._.._.__..._.__... Do. oO 
14 Calhoun...-_.__....._-_.... Washington_...._._  Stevens._______._.._._. American Zine Co______-- eee Do. oO 
15 U.S. and Lark_.__.__.-_-... Utah.--........_.. Salt Lake__._....._.... United States Smelting, Refining and Mining Co____. Lead-zine ore. A 
16 Flat Gap____..__.-.....--.. Temmessee.___..... Hancock.____._....... The New Jersey Zine Co___.___..____..__...._..... Zine ore. * 
17 Mascot No. 2._-._-_.---.---.  --.-d0__.-..-..-.. Kmox___._-_.--.-_.._.. American Zine Co___._._.__.__.-_-__--_.-__-___- Do. is 
18 Shullsburg.-..___....--.-... Wisconsin___..._... Lafayette_............. Eagle-Picher Industries, Inc_______..____.......... Do. a 
19 Tron King.._____-..---.---. Arizona.___.._.__... Yavapai_.__._.......... Shattuck Denn Mining Corp__.._________.......... Lead-zine ore. 
20 Copperhill........-..-..---. Tennessee__._..... Polk__........_....... Tennessee Copper Co______.._______.___.._...._.. Copper-zine ore. 
21 Deardorff Group____....-.._ Illinois__.......... Hardin and Pope_______ Ozark-Mahoning Mining Co____.._................ Fluorspar-lead-zine ore.. 
22 Burgin______...-_..-------. Utah__---__.-...-. Utah_.__..___._...._... Kennecott Copper Corp.________....._............ Lead-zine ore. 
23 Hanover____.___.-.-...-.-. New Mexico._._... Grant_.._......_....... The New Jersey Zinc Co___.______..____.___.._..... Zine ore. . 
24 Oswaldo..-._--.2----------. OL Oe) OL Do. 
25 Page___..._.--.------------ Idaho_._.-___._.... Shoshone___............ American Smelting and Refining Co____...........- Lead-zine ore. 

eee
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Table 5.—Reserves and potential resources of zinc in the United States as of 1964, in 
terms of ore tonnage and contained zinc by ore classification 

(Thousand short tons) . . . 

ee ree er A A NS 

. Reserves _ Potential resources 

Classification ee 
Measured Indicated Inferred Measured Indicated Inferred 

Zine and zinc-lead ores: | . 
Crude ore_____------------- 64,650 197,690 282,800 7,000 86,370 2,490,000 
Zinc content_....._--------- 3,050 8,170 10,020 170 3,120 56,196 

Lead and lead-zinc ores: 
Crude ore_.-__------------- 3,230 425,700 694,400 2,070 9,880 254,700 : 

' Zine content. _..------n----- 120. 2,250 3,530 10 180 1,310 
Zine-copper, copper, copper-zinc, 

silver-lead, and lead-silver ores: = 
Crude ore.._.........--.--- 3,102,080 1,821,650 4,643,620 238,200 1,142,420 12,342,100 

Tot Zine content_._.__...._.--.-- 400 1,090 90 20 ‘260 — 830 

otal: 
. 

Crude ore 1_.._._.....------ 3,170,000 2,445,000 5,620,000 247,300 1,239,000 15,100,000 
Zine content !_-.....-------- 3,600 11,500 18,600 200 3,600 58,000 

cee Pe PS Sis SS 

1 Rounded totals. . | oo, : 

Table 6.—Primary and redistilled secondary slab zinc produced in the United States 

. (Short tons) 7 
eee rere errant EE 

. 1963 1964 1965 1966 1967 

eS 

Primary: , | 
From domestic ores......-..-..--------- 474,007 531,967 551,215 523,580 438,553 
From foreign ores.-.------------------- 418,577 422,117 448,187 501,486 500,277 

Total___.__..-.--------------------- 892,584 954,084 994,402 1,025,066 938,830 
Redistilled secondary__.......-------------- 60,303 71,596 83,619 83,263 73,505 

Total (excludes zine recovered by re- oo 
_ meliting)--._-.--------------------- 952,887 1,025,680 1,078,021 1,108,329 1,012,335 

Table 7.—Distilled and electrolytic zinc, primary and secondary, produced in the United 
States, by methods of reduction 

(Short tons) 
en 

Method of reduction 1963 1964 1965 - 1966 1967 

Electrolytic primary._.....--------------.-- 358,093 389 , 383 408,128 433 ,576 371 ,267 

Distilled.....__....._............-......... 584,491 564,701 586,274 591,490 567,563 
Redistilled secondary: 

At primary smelters.__..._.-.----------- 47,214 57,546 70,306 71,560 58,341 

At secondary smelters._._..._-.---------- 18,089 14,050 13,313 11,703 15,164 

Total. _._._..._.---- eee ee eeeeee----- 952,887 1,025,680 1,078,021 1,108,329 1,012,335 

ge 

Table 8.—Distilled and electrolytic zinc, primary and secondary, produced in the United 
_ States, by grades 

(Short tons) 
ee | 

Grade 1963 1964 1965 1966 1967 | 
I ! 

Special High Grade___......---.------------ 411,254 468,748 479,736 452,722 436,849 | 

High Grade__-.-.-.------------------------ 104,801 112,056 112,451 139,814 92 ,956 | 

Intermediate_...___.__.-------------------- 18,872 19,050 17,985 23,555 26 ,522 | 

Brass Special.__.......-------------------- 98,190 81,034 86,695 103,184 91,079 
Select__.__..-.----__-_-------------------- 3,909 326 809 ____-_--. --------- 

Prime Western...........---.-------------- 816,861 344,466 380,845 389,054 364,929 

Total. _._._..-.--------------------- 952,887 1,025,680 1,078,021 1,108,329 1,012,335 

nn
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Table 9.—Primary slab zinc produced in the United States, by States where smelted 

(Short tons) 

ee 

State 1963 1964 1965 _ 1966 1967 
ee 

Arkansas__________.__.___._--=..___-. 11,148 __ooe eee Lee eee 
Idaho.____.- eee 81,296 91,761 91,000 90 , 983 92,134 
Illinois... 2222 eee 108 ,971 114,866 114,131 96,809 115,659 
Montana____._____.-- ee 118 ,090 125 , 334 143 , 927 174,821 111,834 
Oklahoma_________________- 142,707 150,356 154,187 165, 162 163 , 826 
Pennsylvania and West Virginia_....... 248,584 262,981 278 ,870 291 , 403 271,192 
Texas.__.__. eee 181,793 208 , 786 212,287 205 , 888 184,185 

Total.____.. 2 892,584 954,084 994,402 1,025,066 938 , 830 
Value (thousands)_______._..... $206,187 $260 , 274 $290 , 763 $301,164 $262 ,121 

Table 10.—Primary slab zine plants by group capacity in the United States in 1967 
aa EEE aE ee eee eee 

. Slab zinc 
Type of plant Plant location capacity 

(short tons) 

Electrolytic plants: 
American Smelting and Refining Company____._________ Corpus Christi, Tex______.._- 
American Zinc Co. of Illinois.___._____-/............-. Sauget, Ill_.............___- 
The Anaconda Company._____....__.................. Amaconda, Mont____________ 525,000 

. Do______._-2 ee ----------_-_---. Great Falls, Mont._._______. 
The Bunker Hill Co________.._.._.222-2.11-.-__.-..... Kellogg, Idaho____.____-__-- 

Horizontal-retort plants: . 
American Smelting and Refining Company.____._....... Amarillo, Tex.......______.- | 
American Zine Co. of Illinois...........-............... Dumas, Tex.._._.__....___. 
Blackwell Zine Co., Division of American Metal Climax, 

Ine_.._. 2-2-2 eee -------------- Blackwell, Okla_.__________. 
Eagle-Picher Industries, Inc________._________.._..._.. Henryetta, Okla..._._______- 
Matthiessen & Hegeler Zine Co.!1____._.._......_._..... LaSalle, Ill_._......._____-- 742,500 
National Zine Co__.___..______.._................---. Bartlesville, Okla_....___._.- 

Vertical-retort plants: | 
Matthiessen & Hegeler Zine Co.________._______.__.__. Meadowbrook, W. Va_____..- 

. The New Jersey Zine Co___.__....................-.-. Depue, Th... eel | 
Do_______ ee --------------. Palmerton, Baca 

St. Joseph Lead Co._.-____-_- ee. Josephtown, Pa__________._- 
ee 

1 Plant closed July 1, 1961. 

Table 11.—Secondary slab zinc plants by group capacity in the United States in 1967 
SERS 

Slab zine 
Company Plant location capacity 

(short tons) 
cp 

American Smelting and Refining Company_____________.____ Sand Springs, Okla_________- 
Do___._.- 2-2-8 Trenton, N.J___-___..2_____- 

American Zine Co. of Illinois..-..2_-_-. 2 Hillsboro, Ili_--_____________- 
Apex Smelting Co._________-_ oe Chicago, Ill----__-___ 2 

_ Arco Die Cast Metals Co__._______________.____.___._._...- Detroit, Mich___________.___ 
W. J. Bullock, Inc_._________._. Fairfield, Ala_______________ 
General Smelting Co_____________._____..._..._............. Bristol, Pa-___.___.___...-.} 55,900 
Gulf Reduction Co__________._.________.____._._._______. Houston, Tex______________- 
H. Kramer Co_____._.-___._.-__-_-_.-__---_-,__.._....... El Segundo, Calif...._______- 
Pacific Smelting Co____----- ee l-_------_--_ Torrance, Calif_....__.______ 
Sandoval Zine Co_______.-_ 22 te Sandoval, Mevs22rscree2=77 | 
Superior Zinc Corp_______________.__2. 8. Bristol, Pa_...-_..__._______ 
Wheeling Steel Corp.____._________________.___._._...._.. Martins Ferry, Ohio.________] 
Se
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Table 12.—Stocks and consumption of new and old zine scrap in the United States 1967 

(Short tons) 

nce 

Consumption 

Class of consumer and Stocks Receipts ———_—__- Stocks 

type of scrap Jan. 1} New Old Total Dee. 31 
scrap scrap 

IO 

Smelters and distillers: 
New clippings.....--------- 178 945 1,088  _ _.--.--- 1,038 85 

Old zine_.__....------------ 377 4,081  _--.---- 3,929 3,929 479 

Engravers’ plates____------- 357 8,376 __-.----. . 3,083 3,083 650 

Skimmings and ashes._-..-- 11,709 60,915 62,434 ___..__.- 62,484 10,190 
Sal skimmings- ------.----- 256 608 A81l ____-_--- 481 383 

Die-cast skimmings- --_-__---- . 830 5,978 4,526 ___.-_--- 4,526 2,282 

Galvanizers’ dross__...----- 9,179 66,198 62,272 ___---.-- 62 ,272 13,105 

‘Dieeastings.._--.--------- 4,832 — 40,808 _ ...----- 41,837 41,837 3,803 

-Rod and die scrap.____----- 557 1,215 _.-.----- 1,575 1,575 197 

Flue dust__.......--------- 683 5,213 4,254  ____.-.-- 4,254 1,642 

Chemical residues__._..---- 1,236 12,836 11,009 __--.---- 11,009 3,063 

Total_.__...--.--------- 30,194 202 ,123 146,014 50 , 424 196 , 438 35,379 
a 

Chemical plants, foundries and 
other manufacturers: 
New clippings-------------- ------- 4 A ___uuu--- 4 __---.--- 

Old zine_.___..------------ QL eee ee eee 7 7 2 

Engravers’ plates_.....-----  -------  se--2---- 0 ---eeeer se  crrecer re rrrggrres 7" "3 Rae 

Skimmings and ashes- - - - --- 3,228 11,563 11,005 ____----- 11,005 3,786 

Sal skimmings- ------------ 5,363 8,269 8,582 ___...--- 8,532 5,100 

Die-cast skimmings-..__----  -------  -----+-----  --------- ween eee eee een wee rene n- 

Galvanizers’ drosS____.-----  ------- 0 weeee een ween nee renee eee roc rergg2 cto S Ez 

Diecastings.......--------- 19 . 841 ____----- 335 335 25 

Rod and die scrap_._-..---- 60 - O91 Lie -- 131 131 20 

Flue dust_...-.------------ 540 3, 567 3,713 _.------- 3,713 394 

- Chemical residues-.-..----- 2,060 22,820 28,703  __.-.---- 23 , 703 1,177 

Total._.....------------ 11,279 46,655 46,957 473 47,430 10,504 

——— 
ee 

ee 

All classes of consumers: 
New clippings.....--------- 178 949 1,042  __..-..-- 1,042 85 

Old zine____..------------- 386 4,031  ___.--.-+- 3,936 3,936 481 

Engravers’ plates___...----- 357 3,376 ___.----- 3,083 3,083 650 

Skimmings and ashes._-..-. 14,9387 72,478 73,489 _.------- 73,439 13,976 

Sal skimmings------------- 5,619 8,877 9,018 ___--_--- 9,013 5,483 

Die-cast skimmings- . ~~~ ---- 830 5,978 4,526 ___.----. 4,526 2,282 

Galvanizers’ dros8-__------- 9,179 66,198 62,272 __------- 62 ,272 13,105 

Diecastings_....--.-------- 4,851 41,149 _._.----- 42,172 42 ,172 3,828 

Rod and die scrap____------ 617 1,306 ____----- 1,706 1,706 217 

Flue dust_.__..- ---------- 1,223 8,780 7,967 __-.----- 7,967 2,036 

Chemical residues_ ~.__----- 3,296 35,656 34,712 __------- 34,712 4,240 

Total_..._...----------- 41,478 248,778 192 ,971 50,897 243 , 868 46 ,385 

a 

1 Figures partly revised. 

Table 13.—Production of zinc products from zinc-base scrap in the United States 

(Short tons) 
a 

Product 1963 1964 1965 1966 1967 

oo 

Redistilled slab zinc_.___._.---_----------------- 60,303 71,596 83,619 83 , 263 73,505. 

Zine dust.........----------------------------- 23,749 29 , 742 33 ,512 34,326 32,801 

Remelt spelter_...----------------------------- 3,740 3,646 5,324 6,970 4,831 

Remelt die-cast slab_._.....-------------------- 10,168 8,934 14,760 13,003 14,520 

Zine-die and diecasting alloys--_.----------------- 5,894 5,116 5,463 4,333 3,882 

Galvanizing stocks._--__------------------------ 611 1,684 1,450 1,585 1,690 

Rolled zine. ____.------------------------------ 4 Loon pee ween ene eee ee eet << 22-257 

Secondary zinc in chemical products----.--------- 35,210 36 ,130 47,997 39 , 834 38 ,289 

Oa
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- Table 14.—Zinc recovered from scrap processed in the United States, by kind of scrap and 
form of recovery 

| BS , | | (Short tons) , | 
: . 

Kind of scrap 1966 1967 Form of recovery 1966 1967 

ee 

New scrap: A As metal: . ; 
Zinc-base_.___._....-.... 189,151 129,774 By distillation: 
Copper-base_____.-_..___ 181,476 106 ,637 Slab zine }____-.-...._. 82,244 72,595 a Aluminum-base___._____- 3,000 2,895 Zine dust..__._........ 88,811 32,309 7 Magnesium-base-_.___~_- 299 234 By remelting----.___.._-._- 8,317 6 , 366 

—— Potal----.-.---.--...- 278,926 289,540 = Total__.___.--___._._... 124,872 111,270 
Old scrap: , . In zinc-base alloys.-..___..___.. 16,281 17,273 Zinc-base.____.._..._._.. 45,990 40,862 In brass and bronze______________ 172 ,098 146,441 Copper-base_____._...... 36,139 36,142 In aluminum-base alloys_______. 7,147 6,145 ‘Aluminum-base__________ 4,000 -3,165 In magnesium-base alloys_______ 529 431 / ' Magnesium-base_________ 156 140 In chemical products: 

_ Zinc oxide (lead-free)__..... 16,500 17,255 —, Total_-_.--------.-.-. 86,285 80,309 = Zine sulfate............_... 10/186 9°536 a , SSS ~~ —«CZine chloride_______________ 12,896 11,236 Grand total__........__ 860,211 319,849 Miscellaneous.____.________ 302 262 

Total_.._----__--_______e 235,839 208,579 

Grand total__-__._....... 860,211 319,849 

1 Includes zine content of redistilled slab made from remelt die-cast slab. 

. | Table 15.—Zinc dust produced in the United States - 

- Value Value Year Short = —————_—-——__-_______ Year Short —————____-_________ . tons Total Average ~ tons Total — Average 
per pound per pound 

TL 
eer 

. 1963__..__... 40,362 $12 , 592 ,944 $0.156 1966____._._.. 55,485 $20, 418 , 480 $0.184 1964__.._.... 45,979 15,724,818 -171 1967_______.. 50,278 18 ,098 , 280 '.180 1965__...-._- 51,958 19,328 ,376 .186 . 
eee 

| Table 16.—Consumption of zinc in the United States | | 
(Short tons) . 

1963 1964 1965 1966 1967 
ee 

Slab zine_____._-_______ 1,105,113 1,207,268 1,354,092 1,410,197 1,236,808 Ores (recoverable zinc content) ____ 1104,705 1105 , 948 1122 , 892 1126, 696 1114,301 
Secondary (recoverable zine 

content) ?_-.-_-.____ 204,398 222,535 265,083 269 , 650 240, 888 

Total___..-.-._..-.._._.. 1,414,216 1,585,751 1,742 ,067 1,806,543 1,591,997 
eee 

1 Includes ore used directly in galvanizing. 
? Excludes redistilled slab and remelt zine.



| | ZINC 1217 

Table 17.—Slab zinc consumption in the United States, by industry use 

(Short tons) 

Industry and product 1963 1964 1965 1966 1967 

nnn
 

Galvanizing: - 
Sheet and strip_._..__.-_------------- 238 ,919 257,328 270, 826 264,312 236 ,135 

Wire and wire rope___...------------ 39 , 466 42,793 48,884 39,114 36, 745 

Tubes and pipe..____.____.---------- | 56,563 62,166 63 ,224 68, 848 61,792 

Fittings (for tube and pipe)_-_.__----- 7,787 8,802 8,641 10,150 11,763 

Tanks and containers.___.__-.------- NA NA NA 4,285 4,137 

Structural shapes._.....-...--------- NA NA NA 17,838 18,779 

Fasteners.__-.....------------------ NA NA NA - 4,340 4,234 

Pole-line hardware_._______..-_------ NA NA NA 11,400 9,985 

Fencing, wire cloth, and netting__------ NA NA NA 15,821 16 ,544 

Job galvanizing. _.__.--------------- 39 ,223 44,354 51,011 NA NA 

Other and unspecified uses__._.-.----- 38 , 329 . 40,8938 44,8385 59, 859 58 ,486 

Total___.._.--------------------- 420 ,287 456 ,336 482,421 495,967 458 ,605 

Brass products: | 

Sheet, strip, and plate__....._..-.---- 61, 462 64,701 58 , 864 97 ,095 67 , 237 | 

Rod and wire_.-___.---------------- 43,517 47,246 45,510 60,079 40 ,759 | 

Tube_________-___------.----------- 10, 786 10 , 402 10,030 12,148 8 , 884 

Castings and billets...__.__.--------- 3,969 3,258 3,050 3,378 2,295 

Copper-base ingots. --__------------- 7,784 8,565 7,402 9,352 8,121 | 

Other copper-base products_-____..---- 719 923 1,992 3,500 4,241 

Total.__...---------------------- 128 ,237 135,095 126,848 185, 552 131,537 

Zinc-base alloy: 
Die casting alloy__...-....-.--.----- 462 , 543 517,354 629 , 809 596,371 525,960 | 

Dies and rod alloy_.___..._-..------- 720 604 535 495 420 

Slush and sand casting alloy______..-- 5,356 6,624 7,626 9,170 8,738 | 

Total____.._._.---_.-----~.------ 468 ,619 524, 582 637 , 970 606 , 036 535,118 

Rolled zine_____..-..._..--------------- 42,166 44,181 45,882 62,612 45 ,443 

Zine oxide___._.........--..-----.------ 16,037 19,991 25,781 28,438 29 , 774 

Other uses: 
Wet batteries___._._-....-.------.-- 1,216 1,168 1,188 1,529 1,284 

Desilverizing lead_.........---------- 2,095 2,393 2,444 2,776 1,394 

Light-metal alloys._.....-.-.-..------ 5,660 4,769 8,124 10,239 8,805 

Other ?____- 2 ee eee ee 20,796 18,753 23 , 484 27,048 24,848 

~ Yotal___.- eee 29, 767 27,083 35,190 41,592 36 , 331 

Grand total............----------. 1,105,118 1,207,268 1,354,092 1,410,197 1,236,308 

| NA Not available. 
1 Includes zinc used in making zine dust, bronze powder, alloys, chemicals, castings, and miscellaneous 

uses not elsewhere mentioned. 

Table 18.—Slab zinc consumption in the United States in 1967, by grades and industry use 

(Short tons) 

aN eS 

Special High Inter- Brass Prime! 

Industry High Grade mediate Special Western Remelt Total 

Grade 
NT 

Galvanizing......---.----------- 24,686 25,337 1,421 102,482 301,700 3,029 458,605 

Brass and bronze._._._...---.---- 38,263 58,838 210 5,741 26,879 1,606 131,537 

Zine-base alloys___._-......-..-- 531,865 1,169 53 93 1,470 968 535,118 

Rolled zinc_.._._._._._.--_----- 20,528 11,556 6,061 7,290 8 _L.--- 45,443 

Zine oxide__..-..-._--...------- 9,369 (914 _.--. -------- 19,491 ---2 29 ,T74 

Other. _____.---_--------------- 19,334 3,391 303 * 8,138 5,114 51 36,331 

Total.__........--------- 648,495 101,205 8,048 128,744 354,662 5,654 1,236,808 

nna
 

1 Includes select grade.
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Table 19.—Rolled zinc produced and quantity available for consumption in the United States 

1966 1967 

Value Value — 
Short ————————_———_. Short ——____________—- 
tons Average tons Average 

Total per Total per 
pound pound 

Production: ! | 
Photoengraving plate___.._.._....... 12,878 $7,277,518 $0.294 12,002 $9,008,750 $0.375 

' Other plate over 0.375 inch thick__-__ _ WwW WwW WwW WwW WwW WwW 
Sheet zine less than 0.375 inch thick__ WwW WwW WwW WwW W WwW 
Strip and foil._._......._._._..._.... 34,670 15,581,246 .225 29,028 138,224,651 .228 

. Rod and wire_._______--_--_--_-_-- WwW WwW WwW WwW WwW WwW 

Total rolled zine._....__._._...... 51,424 25,778,635 .251 44,240 24,652,763 .279 
Imports______..-_._._.__-----_..-__---.- 1,708 670 , 000 .196 648 276 , 000 .213 
Exports. _....._.-.-.-_-.._--..-_-....-. 4,921 3,198,000 .825 3,565 2,709,000 -380 
Available for consumption._____..._...._.. 48,222 _______... _.--.. 41,084 -___--__--2 LLLLLe 
Value of slab zine (all grades)___--_-_.-.---2 0 eee LLL lee 147 .---- LLL eee eee 140 
Value added by rolling_.__..-.--.-------2 0 Lee eee Lee 104) -Loeee Lele ee .139° 

W Withheld to avoid disclosing individual company confidential data. 
1 Figures represent net production. In addition, 21,061 tons in 1966 and 18,672 tons in 1967 were rerolled 

from scrap originating in fabricating plants operating in connection with zine rolling mills.



ZINC 1219 

Table 20.—Slab zinc consumption in the United States in 1967, by industries and States 

(Short tons) 
i 

State Galva- Brass Die Other 3 Total 
nizers mills ! casters 2 

Alabama___________-_----------.------- 34,299 W ___uee-- WwW 35.999 
Arizona____.__--___-_-___.-------------- W Leelee eee eee WwW Ww 
Arkansas.________.____---- ee eee ee eee ee eee eee re ee ee eee eee eee WwW WwW 

California______._-__.------------------ 32,542 - 2,320 9,898 1,575 46 ,335 

Colorado___....--__--------------------- WwW WwW WwW WwW 4,043 

Connecticut_—._._..__-.-_---------------- 3,199 35,686 WwW WwW 41,717 

Delaware_.____.....-------------------- WwW. WwW WwW WwW 1,307 

Florida_..._._.-..-----------_----------- 3,066 ___..---- W ule eee WwW 

Georgia_____....---------------~-------- W LL ieee W Lee eee Ww 

Hawaii_______.-.--.-.------------------ W Leet e eee ee ee eee eee ee Ww 

; Idaho_____________-_--_------ ee eee eee eee eee eee ee eee WwW WwW WwW 

Illinois. __._..._...---------------------- 42 ,221 25,482 77,300 WwW 167 ,633 

Indiana________._--__--__-------------- 65,063 WwW 44,492 Ww 144 376 

Jowa___._.-__._---_-_------------------- 8383 ___.-_--_ --------- WwW WwW 

Kansas.____._._------------------------  -----=-- WwW WwW W Ww 

Kentucky_..._._.---------------------- WwW W ____----- WwW 15,726 

Louisiana..._._______--.---------------- 1,197  ._-_.----  --------- WwW Ww 

Maine__________---_------------------- a Ww 

Maryland--___._.----------------------- WwW W Lie ee WwW 29 ,292 

Massachusetts__.__._.------------------ 2,820 W ____-ee ee Ww 8,136 

Michigan.__________.------------------- 4,958 15,192 132 , 485 WwW 154,945 

Minnesota_._.____..--------------------- 2,878 a Ww 

Mississippi. ._._.----------------------- W ___._--e Leelee eee t+ ----- Ww 

Missouri. -_____.-..-_-_---------------- 7,692 WwW 5,915 WwW 15,060 

Nebraska_________-_____---------------- WwW W LLL eee. WwW 1,933 

New Hampshire_.._____..--------------- ------- W lle wee WwW 

New Jersey_______._-------.------------ 3,217 6,003 WwW 1,857 W 

New Mexico____._.____-_---------------- 0 ---- eee wen ee eee eee eee Ww Ww 

New York.___________------------------- 14,3856 WwW 64,815 a4 93 , 598 

North Carolina___.___._._-...---------- W Le. --- WwW Ww 1,258 

Ohio..__._.___-_--__-----.----+--------- 89,235 WwW 77,718 1,425 WwW 

Oklahoma.___.__.....------------------- 4,108 -___------ WwW WwW 9,009 

Oregon____..__-.----------------------- 602 WwW WwW WwW 831 

Pennsylvania_..........---------------- 60,365 7,525 24,032 WwW 133 , 641 

Rhode Island______..------------------- WwW W Lee. WwW 752 

Tennessee________._.------------------- 784 _..-.-.-- WwW WwW 2,529 

Texas.______-__--__-_.--.----.------------ 15,098 WwW WwW W 48 , 794 

Utah_______._____----_--. +--+ ----- WwW W iia ---) --------- 652 

Virginia. .__._._-..-.-.----------------- 224 37 WwW W 1,909 

Washington__..._._._..----------------- 998 ____--_-_-_) ____----- WwW 2,083 

West Virginia_.__._.__..-.-------------- 11,791 W __------ Ww 13 , 038 

Wisconsin_._._..______--.-------.-------- 1,483 W 8,405 WwW 14,787 

Undistributed__._..__.____--------------- 52,552 37 , 686 89,090 106,640 244,271 

Total 4_____...___---------------- 455,576 129 , 931 534,150 111,497 1,231,154 

a 

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.” 
1 Includes brass mills, brass ingot makers, and brass foundries. 
2 Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 
3 Includes slab zine used in rolled zine products and in zinc oxide. 
4 Excludes remelt zinc. 

Table 21.—Production and shipments of zinc pigments and compounds ! in the United States 
NN 

1966 1967 

Shipments Shipments 

Pigment or Produc- ——-———_______—_—_—_——-__ Produc- ——-— -—- — —-_ 

compound tion Value 2 tion Value * 

(short Short ———————_—-—-— (short Short ———————_—__———- 
tons) tons Average tons) tons Average 

Total per Total per 
ton ton 

i 

Zine oxide 3..-.... 202,806 193,665 $52,230,204 $270 187,208 181,486 $50,299,922 $277 

Leaded zine oxide 10,662 11,557 3,038,171 263 9,699 10,306 2,596,913 252 

Zine chloride, 
50° B4____--.-- 58,436 56,461 WwW WwW 50,853 51,229 WwW W 

Zine sulfate_...... 58,328 51,698 7,936,753 154 48,847 48,800 8 , 436, 628 173 

en UInSOE 

W Withheld to avoid disclosing individual company confidential data. 

1 Excludes lithopone; figure withheld to avoid disclosing individual company confidential data. 

2 Value at plant, exclusive of container. 
3 Zine oxide containing 5 percent or more lead is classed as leaded zinc oxide. 

4 Includes zine chloride equivalent of zinc ammonium chloride and chromated zine chloride,
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Table 22.—Zine content of zinc pigments ! and compounds produced by domestic 
| manufacturers, by sources 

. (Short tons) 

1966 1967 

Zine in pigments and com-_ Total Zine in pigments and com- | Total — 
Pigment or ‘pounds produced from— zine in pounds produced from— zine in 
compound = —————-—__-______________———_  pig- _- OO ——  pig- 

Ore Sec- ments Ore Sec- ments 
—__—_—_—_—_——_— Slab ondary and —_—_—__—_—_—_——-_ Slab. ondary and 
Domes- _—s—‘ For- zinc | mate- com- Domes-_ For- zine mate- com- 

tie eign rial pounds tic eign rial pounds 

Zinc oxide._._. 76,851 28,140 28,4388 28,546 161,975 65,719 29,057 29,774 25,131 149,681 
Leaded zinc . . 

oxide._._... 4,269 2,294 ___.... ______ 6,563 3,285 2,922 ___._. _____. 6,157 

Total___ 81,120 30,4384 28,438 28,546 168,538 68,954 381,979 29,774 25,131 155,838 
Zine chloride 22 ___.-_-)_____e Ww W 14,141 ___.- 2 lll Ww W = 12,080 
Zinc sulfate____ WwW W ------ 9,725 17,911 3,480 4,076 ______ WwW $16,015 

W Withheld to avoid disclosing individual company confidential data. 
4 1 Excludes zine sulfide and lithopone; figures withheld to avoid disclosing individual company confidential 
ata. 

2 Includes zine content of zinc ammonium chloride and chromated zine chloride. 

Table 23.—Distribution of zinc oxide and leaded zinc oxide shipments, by industries 

(Short tons) 

Industry — 1968 1964 1965 1966 1967 

Zinc oxide: . 
Rubber. __.---2_- ee _-- «= 82, 776 93 , 568 103 , 057 104, 866 94 ,388 
Paints___-.__ 22-22. _l--__.______ 84,882 31,176 30 ,249 27,100 (24,547 
Ceramics._____.22- 2-2 ee 9,381 9,447 10,009 12,147 9,850 
Chemicals. ______.-___-_____ 22 Lee NA NA 11,365 13 ,678 17,509 
Agriculture_______... ee NA NA 977 1,559 5,048 
Photocopying____.______._.22- 2 eee NA NA WwW 11,405 | 14,039 . 
Coated fabrics and textiles......___.___- WwW WwW WwW WwW WwW 
Floor covering. _-_____.____._________. WwW 438 363 WwW W 
Other____.___--2 22 i l____-___. 85, 782 39 , 674 30 ,550 22,910 16,105 

Totaj____-_-___----- ee eee e-i--) «612,271 174,303 186 ,570 193 , 665 181 , 486 

Leaded zine oxide: _ oO oe . _ a OC 
Rubber 22 Ty 14,899 13,124 10,951 r 10,462 8,644 

ubber.. 2 ee 
Other and unspecified _.__._._.-.______-f 574 489 899 71,095 1,662 

Total..___-.. 2 eee =) «15, 478 13,613 11,850 r 11,557 10,306 

r Revised. 
W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
NA Not available. 

Table 24.—Distribution of zinc sulfate shipments, by industries 

(Short tons) 
eee 

Rayon Agriculture Other Total 
Year —_ OO OS ee 

Gross Dry Gross Dry Gross Dry Gross Dry 
weight basis weight basis weight basis weight basis 
eee 

1968___.________ WwW WwW 10 ,.785 9,407 29 ,326 23 ,674 40,111 33 ,081 
1964____._...... 18,066 16,103 11,248 9,807 17,292 11,231 46 ,606 37,141 
1965______.____.. 21,204 18 , 886 14,331 12,449 15,009 10,637 50,544 41,972 
1966____.._.___._ 18,659 16,562 19 ,334 16,891 13,705 9,372 51,698 42 ,825 
1967______._____ Ww WwW 17,156 14,803 31,644 24,742 48 ,800 39,545 

mS 

W Withheld to avoid disclosing individual company confidential data, included with “other.”
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Table 25.—U.S. exports of zinc pigment 
ee 

1966 1967 
Kind ——_—_ 

Short tons Value Short tons Value 
(thousands) (thousands) 

Zine oxide___..-.----------------------------- 3,633 $1,089 3,440 $1,064 

Lithopone._.._.----------------------------- 3,017 644 735 267 

Total._-...------.-- ee ----- 6,650 1,733 4,175 1,331 

a 

Table 26.—U.S. imports for consumption of zinc pigments and compounds 
i 

1966 1967 . 

. Kind ee 
Short tons Value Short tons Value 

(thousands) (thousands) 

i 

Zinc oxide._....------------------------- 14,492 $2,787 13,767 $2,567 
Zine sulfide._........---.-------------+---- 363 119 431 143 

Lithopone_____-_.--.------------+-------- 182 ' 33 116 22 
Zine chloride__.......-.------------------ 1,594 266 1,167 197 
Zine sulfate__.__..._._-.------------------ 1,616 177 3,291 — 351 
Zine cyanide___-------------------------- - 100 73 46 35 
Zine compounds, n.s.p.f__----------------- 302 178 170 89 

Total_____._.....---.--..--------- 18,649 3,633 18 , 988 3,404 

a 

Table 27.—Stocks of zinc at zinc-reduction plants in the United States, Dec. 31 

. (Short tons) 

aS 

| 1963 1964 1965 1966 1967 
a 

At primary reduction plants____._.-------------- 46,374 30, 680 27,635 63 ,626 81,307 

At secondary distilling plants_..._....--.--------- 1,536 498 987 1,172 609 

— Yotal___._._._-__-___--__------------------ 47,910 31,178 28 , 622 64,798 81,916 
: 

Table 28.—Consumer stocks of slab zinc at plants, Dec. 31, by industries 

(Short tons) 

a 

_ Galva- Brass Zine Zinc Oxide 
Date nizers mills } die- rolling plants Other Total 

casters 2? mills 

NN 

Dec. 31, 1966_____._.--.---. * 71,229 *15,646 * 35,920 3,371 463 72,964 * 129,593 

Dec. 81, 1967___._....------ 56,617 14,287 24,770 2,578 675 3,529 102 ,456 

Re 

r Revised. 
1 Includes brass mills, brass ingot makers, and foundries. 
2 Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 
3 Stocks on Dec. 31, 1966, and Dec. 31, 1967, include 261 and 270 tons, respectively, of remelt spelter.
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Table 29.—Average monthly quoted prices of 60-percent zinc concentrate at Joplin, and 
_ common zinc (prompt delivery or spot), East St. Louis and London ! 

eee 

1966 1967 

60-percent Metallic zine 60-percent | Metallic zinc 
Month zine con- (cents per pound) zine con- (cents per pound) 

centrates —-—__——__-—__-—-—__ centrates —————_____________ 
in the Jop- East in the Jop- East 
lin region St. Louis London23 lin region St.Louis London 23 
(per ton) (per ton) 

eS 
January____________.__.__._._. $92.00 14.50 13.73 $92.00 14.50 12.68 February_._.___._._...______.. 92.00 14.50 13.60 92.00 14.50 12.80 March______._____----._____... 92.00 14.50 13.64 92.00 14.50 12.67 April... LL. 92.00 14.50 12.64 92.00 14.50 12.34 May___._-_.--__.----______._-_ =: 92.00 14.50 12.25 88.40 13.65 12.48 June_____.-_ 22 ____.__ = 92.00 14.50 12.32 86.00 13.57 12.44 July__-_.__-2- ee... = 92.00 14.50 12.00 84.00 13.50 12.03 August_._.___._.2--2_--_________ =: 92.00 14.50 12.02 84.00 13.50 12.09 September__________._.___.__._ 92.00 14.50 12.27 84.00 13.50 11.91 October__.__-_._.._..._..-_._.. 92.00 ~— 14.50: 12.52 84.00 13.50 11.88 November___._______________._ 92.00 14.50 13.07 84.00 13.50 12.40 December_______.._.____.___.. 92.00 14.50 12.95 84.00 13.50 12.06 

Average for year__.____._ 92.00 14.50 12.75 87.20 13.85 12.37 

1 Joplin: Metal Statistics, 1967. East St. Louis: Metal Statistics, 1967. London: Metals Week. 2 Conversion of English quotations into U.S. money based on average rates of exchange recorded by Federal ; Reserve Board. . | ' 3 Average of daily mean of bid and asked quotations at morning session of London Metal Exchange. 

Table 30.—Average price received by. producers of zinc, by grades 

(Cents per pound) oo | 
eee 

Grade 1963 1964 1965 1966 1967 
eee 

Special High Grade____.._______._.__.__... 11.66 14.17 = 15.05 14.93 14.06 High Grade__-._.._____.___-______________. 11.61 13.64 14.55 14.63 14.12 Intermediate____...__.__.________._____.._ 11.79 14.038 14.70 14.85 13.99 Brass Special._________._2______ 11.80 13.90 14.62 15.02 13.94 Select___-_._.--2 22... 13.55 14.88 _..----2 LLL. Prime Western_.____._______.______._._... 11.35 12.97 14.16 14.36 13.81 All grades.____..____--__--__ sd BS 13.64 14.62 14.69 13.96 Prime Western; spot quotation at St. Louis!__ 12.01 13.57 14.50 14.50 13.85 

ee, 

1 Metal Statistics, 1968.
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Table 31.—U.S. exports of slab and sheet zinc, by countries 

(Short tons) 

i 

. Slabs, pigs, and blocks Sheets, plates, strips, 

Destination or other forms, n.e.c. 

1965 1966 1967 1965 1966 1967 

nT 

Argentina__..._.__._--.------------------- (’) wee -eee (4) 18 29 42 

Australia_______________------ eee eee eee eee eee ee eee T4 42 24 

Belgium-Luxembourg_..--------------------  --z2- 0 -----n20 ----zg5 12 __...-- il 

Brazil.._.._.____._____----.---------------- 789 61 188 42 44 7 

Canada. __._..._-.------------------------ 211 191 1,198 2,144 2,059 . 1,934 

Chile_.-_--.--______----------------------- 2 69 142 60 102 59 | 
Colombia._._.._..__._--------------------- 23 21 93 33 49 34 

Denmark.._.____....---------------------- ----=  ------: (4) V4 48 34 

Germany, West.-__..---------------------- 2 1 451 1,572 TT3 18 

India____...____._-_--------_-------------- 1,822 4 18,724 10 3 ___--- 

Italy_.....--_.---- = --- 0 --- = 1 ____--- 38 33 7 

Korea, South____...__.-------------------- 1,858 ------.  ------.  -----:- 1 3 

Mexico___________.-..--_-------.~----------- 1 29 6 19 18 a2 

Netherlands_____________------------------  ----- 0 ------- 0 ------- 59 48 18 

New Zealand_-_.----.----------------------  --zn50 reeree- 7-7-7 T7 23 48 

Philippines — ooo oie of 225 ____.-- 350 33 30 12 

South Africa, Republic of--.-.-.------------. 62 ____.._ .------ 114 149 113 

Spain.__...-...-.------------------------- 49 AT 25 47 21 18 

Sweden_______________- ee eee ene ee eee eee eee ee eee eee ee 29 22 26 

Switzerland...___________--------- eee eee ee eee eee ee eee eee 5 20 27 

. Turkey.._-..-.---------------------------- 850 _.__--- 357 Q) 2 lL. - 

United Kingdom_._____..------------------ | 1 2 __u--- 168 148 149 

Venezuela_-____---------------------------- 100 512 148 92 saz 188 

Viet-Nam, South.____...._-----------------  --=-- 46 67 __.---- 664 431 

Other___.._....-------.----.-------------- 274 422 60 400 261 280 

Total..___._.___-.------------------ 5,939 1,406 16,809 5,120 4,921 3,565 

1 Less than 14 unit. 

Table 32.—U.S. exports of zinc by classes | 
a 

Slabs, pigs, or blocks Sheets, plates, strips, Zine scrap and dross Semifabricated | 

y or other forms, n.e.s. (zine content) forms, n.@.s. 

ear eee Oe eT 

Short. Value. Short .+~Value =‘ Short © Value = Short —- Value | 
tons (thou- tons (thou- tons (thou- tons (thou- 

sands) sands) sands) sands) | 

NN ee 

1965_._-..-.----- 5,939 $1,765 5,120 $3 , 051 5,617 $1,153 © 2,764 $1,931 

1966______-..--- 1,406 749 4,921 3,198 4,469 102 r 3,034 r 4,394 

1967____.__._._.... 16,809 4,287 3,565 2,709 1,665 530 2,161 1,177 

Ucn nerenrnenrrnnn ns 

r Revised. 

Table 33.—U.S. imports of zinc, by countries 

(Short tons) 

on 

Country 1965 1966 1967 Country 1965 1966 1967 

STETTTTETEnEEEEESSUnESD TOT 
nnn 

Ores (zine content): Blocks, pigs, or slabs: 

Algeria.___.---- 4,408 164 9,264 Australia__.___-_ 1,120 27,007 7,187 

Australia... ---- 2 , 667 4,334 4,836 Belgium- 

Bolivia_.....--- 4,093 5,788 9,576 Luxembourg. - 8,889 27,469 16,100 

Canada_..__... 201,353 272,950 289,387 Canada___._-_-- 88,554 116,778 80,487 

Germany, West- 1,341 9 ,685 6,248 Congo 

Guatemala _—_.- 4 818 ____--- (Kinshasa) - _ - 12,614 12,814 2,921 

Honduras. - - - -- 6,786 10,776 9,727 Germany, West- 230 6 , 062 939 

Mexico__..___._ 117,354 114,677 119,135 Japan___.__---- 12,995 19,805 41,621 

Morocco. ~----- 5,037 7,407 6,516 Mexico...___.-- 12,787 22,702 18 ,673 

Netherlands__.. ------- 3,198 _...--- Norway__------ ------- 4,032 3,753 

Peru__......_.-_ 78,721 78,254 69,357 Peru___._._---. 10,8283 30,805 38,568 

Philippines. - - - - 9 25 ..----- Poland___..---. ------- 5,421 9,870 

South Africa, Spain._.-.----- 1,768 926 2,094 

Republic of... 11,267 12,565 8,419 United 

Yugoslavia.._..  ------- 769 _..---- Kingdom__... --.---- 258 1,145 

Other__..__..-- ------- 410 1,627 Yugoslavia -_-_--- 887 551 474 

— Other___.------ 2,823 3,545 3,230 

Total._...._._ 428,040 521,320 534,092 ———$— 
Total__....-. 152,990 278,175 222,112 

a
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. Table 34.—U.S. imports for consumption of zinc, by classes 
eee 

Ore (zine content) Blocks, pigs, ” Sheets, plates, strips, 
: . and slabs and other forms 

Year FO 
Value Value Short Value 

Short ton3 (thou- Short tons (thou- tons (thou- 
sands) sands) sands) | 

1965_____------_ ee _---_-- 402,936 $53 , 829 153 ,957 $42 , 605 1,381 $453 
1966___._-------2- 2-22 ee --__. ©6396 ,375 51,696 280 ,307 75,624 1,708 670 
1967____----_---- eee.) =©481,319 58,075 222 ,002 57,531 648 276 
ee eee 

. ; Old and worn out Dross and - Zine dust 
skimmings 

Tota 
Short Value Short Value Short Value value } 
tons (thou- tons (thou- tons (thou- 

sands) sands) sands) 

1965__-__-.---.--_---- 2 ---_--_--- 1,576 $337 3,125 $667 244 $57 $97 ,948 
1966______---- 2 eee.) 2,082 402. 4,581 893 1,286 398 129,683 
1967___-__--.- 2-2 eee.) = 1,465 240 2,498 4838 8,771 1,211 117, 766 

1 In addition, manufactures of zinc were imported as follows, 1965, $481,431; 1966, $545,008; 1967, $318,287. 

Table 35.—U.S. imports for consumption of zinc, by countries | 

. (Short tons) : 
oe SSSSsSSSSSSSSSSSSSSSSSSSSS 

Country 1965 1966 1967 Country 1965 1966 1967 
eee 

Ores (zine content): . ot Blocks, pigs, or slabs: 
Algeria_._._____ 1,655 164 = 39,264 Australia_________ 1,766 27,007 7,187 
Australia______. 8,307 _______ 3,334 Belgium- 
Bolivia_________ 2 , 932 321 137 Luxembourg. __- 9,101 27,469 15,989 
Canada____.._. 202,004 288,098 274,854 Canada___.__--.. 88,585 116,758 80,482 
Germany, West_ 1,341 5,945 24 Congo (Kinshasa). 12,614 12,814. 2,921 
Guatemala. ____ 4 818 _______ Germany, West__. 248 6,063 939 
Honduras. _____ 8,246 677 1,612 Japan_____._..... 11,092 21,712 41,621 
Mexico._._..._. 104,989 87,112 83,653 Mexico...._._.-... 12,787 22,778 18,673 
Peru__..-_..... 60,619 52,718 45,274 Peru___._.-_.-..-. 10,856 30,854 33,568 
Philippines_____ 25) ___ ie 55 Poland_.._-__..--.  ______- 5,421 9,870 
South Africa, Spain____________ 3,230 1,050 2,094 

Republic of-_. 11,425 12,440 9,584 United Kingdom. ~ 336 258 1,145 
Other_.________ 6,439 3,587 3,528 Yugoslavia_______ 887 551 474 

_ Other____________ 2,955 7,577 7,039 
Total__.._.._. 402,986 896,375 431,319 _- 

Total___..._.... 158,957 280,307 222,002
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Table 36.—World mine production of zinc (content of ore) recoverable where indicated, 
by countries!23 | 

(Short tons) 
a 

Country ? 1963 1964 1965 1966 1967 P 

i 

North America: . 
_ Canada_________----------- 497,180 729 ,939 r 910,928 +*'*1,046,963 1,248,977 
Guatemala 4______._-.-.-.-- 1,289 ___.__---- 938 rT 549 272 
Honduras_______----..----- *' 8,280 9,445 12 ,265 13 ,661 14,383 
Mexico____.___.__--.-------- 1 264,354 r 259,708 r 247 , 883 r 241,604 317,854 
United States 4......_....--- 529 ,254 574,858 611,153 572 ,558 549 ,413 

South America: 
Argentina_..__._-----.------ 31,677 25,257 32,715 r 29 ,270 30,038 

- Bolivia__._._-._.------------ t 4,662 r 10,523 14,999 17,646 18,468 
Brazil_.....______-_-_-_-.-- --------- ----------- r 5,750 NA NA 
Chile__________.-._-------- 557 1,108 r 1,524 2,801 1,238 
Colombia ¢..___.___-_------ 100 110 r 53 r 330 610 
Ecuador_____.2----------.-- 395 r 420 260 149 177 
Peru 4___-____ eee 214,836 _ 260,873 280 , 533 284,196 350 , 450 

Europe: 7 ; 
Austria 4________--_-------- 7,816 8,004 7,609 8, 568 8,952 

Bulgaria__.-_-..----------- 63 , 831 70,775 73 ,036 er 90,000 e 90,000 

Finland___...-__.-_-------- 73,142 69 , 436 76,070 59,938 e 62,500 
France_____..-__-__-------- 20 , 060 18,564 23,040 ¥ 25,677 e 28,000 
Germany: 

East ¢_..--__.-----_---- r 11,000 r 11,000 r 11,000 r 13,000 13,000 
West__....._------_--.- 119,213 122 ,699 120 , 284 117 , 462 116 , 803 

Greece 6_.__.__-_____-_-.---- t 13,730 r 11,410 r 11,660 r 8,600 11,500 
Hungary.....-.------------ 2,900 3,100 3,600 e 3,600 NA 

Jreland_..__..-_-_--_--------- 9 -----a--+-- ----------- 1,584 r 27,300 26,900 

Italy_........-.---.---.-.--  7™118,291 . 122,720 127 , 438 r 128,277 136 ,397 
Norway .__.---------------- 14,383 13,771 r 14,261 r 14,673 e 13,400 
Poland__._.._-.--.--------- 162,100 r 166,100 r 167,700 r 165,700 216,200 
Portugal__2._.._----------- r 188 1,049 r 3,254 r 2,585 NA 
Spain. __...-_-----.--------- 101,118 97,509 r 43,283 60,659 65,154 

Sweden. ________---------_-- 93 , 682 85,070 r 87,000 r 94,000 -NA . 

U.S.S.R.e 4.00 eee -- = 440, 000 r 470,000 r §20,000 r 550,000 590,000 
Atri Yugoslavia_.__.___.-.-_---- 97 ,317 101,193 101,213 96,121 © 95,000 

rica: ” 
Algeria____...__-...-------- r 40,000 38 , 932 42 ,334 er 13,000 e 13,000 
Congo (Brazzaville).--.__.-~- 786 5,578 e 7,600 e 7,600 NA 
Congo (Kinshasa) -_-~_.-__..-- 114,189 116 ,338 131 ,345 126 ,600 88 , 469 
Moroceo___-______----.---- 36,418 — 46 ,678 56,458 tr 59,218 50,178 
South-West Africa, 4 

Territory of__..._..----- 36,715 ‘35,311 r 32,936 r 31,132 e 26,000 
Tunisia_.-..--___..._._---- 4,809 3,681 5,222 6,387 4,577 

Asi Zambia...__.___--_---_---- 42,100 r 52,000 F 52,200 © 70,100 NA 
sia: ; 

Burma___.__-__-.___--------- 8, 865 8,438 8,579 er 7,000 e 5,100 
China, mainland e_________-_- 110 ,000 110,000 110,000 110,000 100 ,000 
India_____._.-__.._-_-_---- 6,460 6,520 5,861 5,386 5, 809 
Tran 7.____._____--_._-_---- e 11,000 er 17,000 er 17,000 er 19,000 NA 
Japan. ~~ -----------2------ 218,209 238 , 602 243 , 633 r 279,577 289 , 038 

orea: 
North ¢._..__._-_-_---- 110,000 110,000 115,000 115,000 125,000 
South___.._..--.-__---- 1,245 2,800 7,844 12 ,889 15,117 

Philippines. _.._...-.--_---- 4,291 2,355 2,270 1,817 1,706 
Thailand___________.___---- r 942 1,520 2,326 et2,600 ____-__--__ 
Turkey__..___...-.--------- 5,044 6,268 r 8,000 3,770 NA 

Oceania: Australia.__._._.--..---- 393 , 647 ' 385,953 r 391,139 r 413,655 445,783 

Total 8._...____._--__---- * 4,085,975 *4,482,615 *4,750,780 * 4,960,118 5,175,463 

a 

e Estimate. P Preliminary. r Revised. NA Not available 
1 Data derived in part from the International Lead and Zinc Study Group Monthly Bulletin, Yearbook of 

the American Bureau of Metal Statistics, the United Nations Statistical Yearbook, the Statistical Summary 
of the Mineral Industry (Overseas Geological Surveys, London), and Metal Statistics (Metallgeselischaft) 

ermany. 
2 Czechoslovakia produces concentrate for export, and North Viet-Nam and Rumania also produce zinc, 

but data are not available. 
3 Compiled mostly from data available June 1968. 
4 Recoverable. 
§ United States imports. 
6 Estimated content of zinc concentrate only. 
7 Year ended March 20 of year following that stated. 
8 Totals are of listed figures only, no undisclosed data included.
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Table 37.—World smelter production of zinc, by countries | 23 

(Short tons) 

Country 2 1963 1964 1965 1966 1967 P 

North America: 
Canada________._________-_- 284,021 337 , 728 F 358 , 498 382 ,612 396,134 
Mexico 4___.______________-_- 62 ,557 65, 506 69,158 78,909 NA 
United States_______________ 892 , 584 954,084 994 , 402 1,025,066 938 , 830 

South America: 
Argentina_______________ Le r 21,700 ® 24,500 tr 26,000 24,563 e 25,000 
Brazil_..._-__-_2 2 eee eee Lee e 85 NA NA 
Peru______.____--L--___-_-- 61 , 231 68 ,016 68 ,829 69 ,033 69 , 443 

Europe: 
Austria______-___2 Le 13 ,074 14,215 14,455 15,654 15,605 

; Belgium *_________________- 227 , 437 245 , 308 t 264,300 © 277,500 250, 586 
Bulgaria__.________________- 61 , 800 64,657 72,492 e 66,000 e 72,000 
France (including dust) ___-_- 186 ,392 209, 706 211,683 r 216,043 203 ,,600 
Germany: 

East e._.22 2 ee 11,000 11,000 11,000 tr 13,000 12,500 
West___ te 115,969 117,988 118 , 724 1835 , 558 113 ,155 

Hungary_________________-- 1,700 1,500 1,700 e 1,600 NA 
Italy__..-2 2 ee 81,091 80, 483 89,175 85,130 98,134 
Netherlands. ______________- 39,421 41,559 44 ,997 45 ,588 39,357 
Norway__________________-- r50,707 53 , 304 - 57,955 t 56,350 60 , 3824 
Poland.______.__._____._... "199,700 r 206,000 r 209 , 900 r 213,000 NA 
Spain_____._-__. eee 71,353. 71,023 r 58,991 61,280 76,791 
U.S.S.Ree. ee. = 510, 000 r 545,000 r 590,000 r 625,000 660,000 
United Kingdom... _________- 110,911 ' 122,396 117,742 111,715 115,000 
Yugoslavia___________.___-- 46,539 49 ,066 50,778 56,316 58 , 680 

Africa: 
Congo (Kinshasa)__________. 58,118 61,237 62 , 853 t 67,800 67, 783 

Asi Zambia__-.---.-.---------- 54,510 51,491 52,289 r 46,600 49 ,035 
a: 
China, mainland (refined)¢_--_ 100, 000 100,000 100 ,000 100 ,000 90 ,000 
India_____.-- 2-2 eee eee eee eee Leite e 5,000 
Japan. --~—~---------------- 311,148 348 ,420 405 , 433 r 489 598 505,906 

orea: 
North ¢____-._-___--_-- 70 ,000 75,000 80 , 000 80,000 90,000 
South.___2-.- 2 -- eee eee 1,570 2,709 

Oceania: Australia___.__.___.-_-- 201,350 207,795 222 , 867 217,739 217,809 

Total 6&.______.__....__.-_ ° 3,844,313 ° 4,126,982 *4,354,306 + 4,568,224 4,233,331 

e Estimate. P Preliminary. r Revised. NA Not available. 
1 Data derived in part from the International Lead and Zinc Study Group Monthly Bulletin, Yearbook of 

the American Bureau of Metal Statistics, the United Nations Monthly Bulletin and Statistical Yearbook, 
Statistical Summary of the Mineral Industry (Overseas Geological Surveys, London), and Metal Statistics 
(Metaligesellschaft) Germany. 

2 North Viet-Nam and Rumania also produce zinc, but production data are not available. 
3 Compiled mostly from data available June 1968. 
4 In addition, other zinc-bearing materials were as follows: 1963, 3,400; 1964, 3,839; 1965, 7,241; 1966, 

10,729; and 1967, NA. 
> Includes production from reclaimed scrap. 
6 Totals are of listed figures only, no undisclosed data included.
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irconium and Hafnium 

| By Robert F. Griffith ’ 

Zircon production in the United States Table 1.—Salient zirconium and hafnium 
in 1967 increased about 4 percent over statistics in the United States 
that of 1966. (Short tons) 

' Consumption for the past 3 years was 

about equal at 130,000 to 135,000 tons 1966 1967 

per year. The 30-percent decrease in con- | 
sumption by foundries in 1967 was com- 57...4. | 
pensated by increased usage in ceramics Production._.-..________- Ww Ww 

| and the production of metal and alloys. A Epos. ~~ - cocrresrsses 88 eth 59 ane 
sharp increase in orders for commercial Consumption !___.___.. 134,000 © 134000 

nuclear power reactors was _ largely Stand consumers. 88,000 48,000 
responsible for the increased zirconium Zirconium oxide: | 
and hafnium sponge production of 42 and Production 2—----.------- 4,000 8.625 

. . roducers’ stocks, 
75 percent, respectively. Net imports of yearend 3____..______._ 1,169 1,132 

zircon remained at about 57,000 tons with WW sSSCssSSSSSSCOCSFSFSFSSSSSC—C—FOFFFFSSSSSSSSSSSSSSSSSC 

| Australia continuing to supply over 97 ¢ Estimate. W Withheld to avoid disclosing 
percent. individual company confidential data. 

Excludes foundries. — 

Legislation and Government Pro- : Bacludes that used in metal manufacture and the 
grams.—There is no objective for the two _ equivalent zirconia content of refractories. 

types of zirconium mineral concentrate in : 
the national stockpile. Stocks of the 16,- sale by the General Services Administra- 
514 tons of Brazilian baddeleyite, contain- tion. The Atomic Energy Commission had 
ing 11,162 tons of zirconium dioxide, and a yearend inventory of 1,500 tons of 
1,721 tons of low-grade material, contain- zirconium sponge and 37.5 tons of hafnium 
ing 398 tons of zirconium dioxide, are for crystal bar. 

| DOMESTIC PRODUCTION 

Zircon was recovered as a byproduct of | expand zircon production enough to 
processing titanium mineral bearing sands satisfy foreseeable demand. 
at two dredging operations and a mill Production of milled zircon by five com- 
operated by E. I. du Pont de Nemours & panies remained near the 1966 level of 
Co., Inc. on the Trail Ridge deposit in 35,000 tons. Zirconium oxide production 
Florida; a dredging operation and mill at for other than metal manufactured totaled 
Folkston, Ga., operated by Humphreys to about 8,600 tons. Production of re- 

Mining Co. for Du Pont; and from tailings _fractories containing an average of about 
at the old Skinner mine, near Jacksonville, 57 percent zirconia decreased 22 percent 

Fla., which were reworked, principally for to 25,000 tons. 

the recovery of monazite-xenotime by Zirconium sponge production increased 
Carpco Research and Engineering, Inc., 42 percent over that of 1966, in response 
for National Lead Co. to increase demand for the metals used 

Domestic reserves of zircon are large in reactor tubing. Plant expansions that 

but can not be exploited for the zircon are in progress will increase U.S. sponge 

alone. The probable increase in the pro- capacity to an estimated 3.2 million 

duction of titanium minerals from sand 1 Commodity specialist, Division of Mineral 
deposits will increase the capability to studies. 

1227
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pounds by yearend 1968. Changes in double the 1966 production. 
ownership of the two domestic producers Reflecting the increase in zirconium 
of zirconium and hafnium sponge were sponge production, output of hafnium 
made in 1967. The Wah Chang Corp. oxide increased 38 percent and sponge, 75 

facility at Albany, Ore., was acquired by percent. 
Teledyne, Inc., of Los Angeles, Calif. On In late 1966, Westinghouse Electric 
May 16, Amax Specialty Metals, Inc., of | Corp. announced plans to build a zirconium 
Akron, N. Y., a wholly owned subsidiary ingot melting facility and a mill at Blairs- 
of American Metal Climax, Inc., became ville, 40 miles east of Pittsburgh to produce 

sole owner of the sponge plant at Parkers- zirconium alloy tubing for nuclear power | 

burg, W. Va., and the mill at Akron, N. reactors. The plants were scheduled for 
Y., by purchasing the 50-percent interest production in late 1967 and early 1968. 

held by Carborundum Metals Company. Construction was started on a manu- 

Ingot production increased 27 percent facturing plant for zirconium alloy tubing: 

to 1,270 tons; powder, 110 percent to 128 at Kennewick, Wash., by Sandvik 
tons; crystal bar and miscellaneous milled Specialty Metals Corp., owned jointly by 
and fabricated products, exclusive of tub- United Nuclear Corp. and Sandvikens 
ing, 47 percent to 663 tons. Scrap recovery Jernverk, of Sweden. Startup is scheduled 

decreased 40 percent, to 289 tons. How- for mid—1968. 7 

ever, ferro and other alloys, exclusive of Plans for the merger of Harbison- Walker 

the zircalloys, rebounded from a 54-percent Refractories with Dresser Industries, Inc., 

drop in 1966, to 3,759 tons, more than were announced. 

Producers of zircon products in 1967 were as follows: | 

Company: Location Product 

Carpco Research & Engineering Inc.!.._ Jacksonville, Fla... Zircon. 
| Continental Mineral Processing Co.. Sharonville, Ohio... Zircon milled. 

Corhart Refractories Co............ Buckhannon, W.Va. Zircon and zirconia 
refractories. 

Do...........2..e0e0++2+++.. Corning, N.Y...... Do. 
Do............2.00222+2--+++ Louisville, Ky...... Do. 

E. I. du Pont de Nemours & Co., Inc. Trail Ridge, Fla.... Zircon. 
A. P. Green Refractories Co., Philadelphia, Pa.... Zircon and zirconia 
Remmey Division. refractories. 

Harbison-Carborundum Corp....... Falconer, N.Y..... Do. 
Harbison-Walker Refractories Co.... Mount Union, Pa. . Do. 
Howmet Corp., Minerals Division... Camden, N.J...... Zircon milled. 
Humphrey Mining Co.............. Folkson, Ga....... Zircon. 
M&T Chemicals, Inc............... Andrews, S.C...... Zircon milled. 
National Lead Co., Titanium Alloy Niagara Falls, N.Y. Do. 

Manufacturing Division (TAM). : 
Shieldalloy Corp................... Newfield, N.J...... Do. 
The Chas. Taylor Sons Co.......... Cincinnati, Ohio.... Zircon and zirconia 

| refractories 
Do................+.2+....... South Shore, Ky... Do. 

Walsh Refractories Corp........... St. Louis, Mo...... Do. | 

1 From tailings.
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Producers of zirconium products in 1967 were as follows: 

Company: Location Product 

Alcan............................ Riverside, Calif.... Mill and other fabricated 
products. 

Amax Specialty Metals, Inc......... Akron, N.Y........ Alloys, ingots, tubing. 
Do.......................... Parkersburg, W.Va. Mill and other fabricated 

products, sponge. : 
Custom Tube Division, Clark & Paramont, Calif.... Mill and other fabricated 

Wheeler, Inc. products. 
Foote Mineral Co................. Exton, Pa......... Alloy powder. 
Harvey Aluminum, Inc............ Torrence, Calif..... Ingots, tubing. 
Jessop Steel Co.................... Washington, Pa....  Mi§ull and other fabricated 

products. 
Latrobe Steel Co.................. Latrobe, Pa........ Do. 
M&T Chemicals Inc............... Rahway, N.J...... Chloride, oxide. 
Meta! Hydrides, Inc............... Beverly, Mass..... Alloy powder, carbonitride 

and hydride. 
National Lead Co., Titanium Alloy Niagara Falls, N.Y. Alloys, carbonitride and 

Manufacturing Division (TAM). hydride, chloride, 
compounds, oxide. 

Norton Co........................ Huntsville, Ala..... Oxide. 
Nuclear Materials & Equipment Corp. Apollo, Pa......... Alloy powder. 
Ohio Ferro-Alloy Corp............. Canton, Ohio...... Alloys. 
Oregon Metallurgical Corp., Albany, Oreg...... Ingots, mill and other 
(OREMET). fabricated products. 

Reactive Metals, Inc............... Niles, Ohio........ Mill and other fabricated | 
products, tubing. | 

Rem, Inc......................... Albany, Oreg...... Mull and other fabricated 
products. 

Shieldalloy Corp................... Newfield, N.J...... Alloys. 
Tizon Chemical Corp.............. Flemington, N.J.... Compounds, oxide. 
Transelco, Inc..................... Penn Yan, N.Y.... Alloys, compounds. 
Union Carbide Corp............... Alloy, W.Va....... Alloys. 

Do.......................... Niagara Falls, N.Y. Do. 
Vanadium Corporation of America... Cambridge, Ohio. .. Do. 
Ventron Corp..................... Beverly, Mass..... Do. 
Wah Chang Albany Corp........... Albany, Oreg...... Alloys, ingots, mill and 

other fabricated 
products, sponge. 

Wolverine Tube Division, Calumet Allan Park, Mich... Tubing. 
& Hecla Inc. 

Zircon Corporation of America...... Solon, Ohio........ Oxide. 
Producers of hafnium products in 1967 were as follows: 

Company: Location Product 
Amax Specialty Metals, Inc......... Akron, N.Y........ Oxide, sponge and/or 

products. 
Do... ....................... Parkersburg, W.Va. Do. 

Climax Molybdenum Co. of Coldwater, Mich... Do. : 
Michigan. 

NUMEC......................... Apollo, Pa......... Do. 
Reactive Metals, Inc............... Niles, Ohio. ....... Do. 
Wah Chang Albany Corp........... Albany, Oreg...... Do. 

CONSUMPTION AND USES 

| Zircon consumption in the United Information supplied by the principal 
States in 1967 was estimated at 134,000 dealers and consumers indicated that re- 
tons, up slightly from 1966. Consumption _fractories consumed 21 percent of zircon: 

in foundry sand facings, and blasting grain porcelains, enamels, glazes, pottery, and 

fell from 60 percent in 1966 to 45 percent, other ceramic applications, 19 percent: 

but this decline was more than offset by metal and alloys, 12 percent; and chemicals 
increased usage in ceramics and metal and others, 3 percent. 
and alloys. In foundry applications, the greater | 

4
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density of zircon and its higher price re- nuclear power reactors with a combined 
sult in a mold or core cost several times capacity of over 40,000 megawatts. Each 
that of silica sand. Nevertheless, because megawatt requires from 100 to 175 pounds » 
it gives a better finish, reduces surface of zirconium. Zirconium alloy tubing, be- 
inclusions, metal penetration, and scabs, cause it is extremely resistant to corrosion’ | 

| and lowers cleaning costs zircon is com- and readily allows the passage of thermal 
: petitive, and foundry use continued as its neutrons without capturing or absorbing ‘ 

largest market. The drop in zircon con- them, is the choice material for the fuel- 
sumption by foundries in 1967 was believed rod cladding that contains enriched 
to have resulted from the substantially uranium. About 500,000 feet of tubing 
increased use of washed and graded _ having an average weight of about 0.1 
chromite sands, which occurred during the pound per foot was used in each new 
year. Although chromite sand has dis- reactor. Zirconium was also used for reac- 
advantages its cost is lower and it will tor structural purposes. The boiling water 
continue to be used where specifications type reactor uses an estimated 40 percent 
are less exacting. of total zirconium requirement for 

Most zirconium bearing refractories structural members and the pressurized | 
produced, consisted of bricks and shapes water type about 10 percent. Thus, on the 
made predominantly from zircon and _ order of 30 to 45 tons of zirconium was 
zirconia. Expressed as the equivalent of required for each new nuclear power reac- 
9-inch bricks, shipments in 1966 increased tor of the capacity ordered in 1967. A 
63 percent over those of 1965, to 1.96 continuing market exists because one- 
million bricks valued at $5.97 million, fourth to one-third of the zirconium tubing 
about a 20-percent decrease in unit price. must be replaced each year, and there is 

Preliminary data for 1967 indicated that no scrap salvage from the used tubes. 
shipments decreased 27 percent compared The Navy Nuclear Program is also a 
with 1966, to 1.44 million bricks valued major consumer of zirconium and hafnium 
at $5.4 million.’ for use in its various nuclear powered 

Consumption of zircon for ceramics in- vessels. : 
creased from an estimated 12 percent of Reactor-grade, high-ductile zirconium is 
total zircon consumption in 1966 to about used as finely shredded foil in camera 
19 percent in 1967. Zirconium compounds flash bulbs. An estimated 60 tons was 
are desirable as opacifiers in ceramic consumed for this increasingly important 
enamels and glazes because of their high application because zirconium provides a 
reflectivity of light and thermal stability. brighter, higher-peak flash than competi- 

Diversified uses of zirconium oxide, in tive materials. About 3 percent of the 
addition to those in refractories and zirconium consumed was used as a mate- 
ceramics, include heat exchangers, high- rial of construction in petrochemical plants 
temperature bearings, fuel cells, and mis- and in urea, sulfuric acid, and _ hydro- 

sile nose cones. Air under pressure of 2,- chloric acid processing plants since its 
000 pounds per square inch is ducted over excellent anticorrosion properties justified 
and through hexagonal blocks of zirconium the higher cost compared with competitive 
oxide heated to 4,200° F in a wind tunnel. materials. 
The heat is transferred to the air, causing A promising use of zirconium alloys is 

it to expand and blast through the tunnel in the production of huge electromagnets 
at more than 5,000 m’les per hour.* with inner coils made from = zirconium- 

Similar hexagonal blocks are also used copper, a material with high conductivity 
in heat exchangers handling high-tempera- and mechanical strength. Zirconium-colum- 
ture fluids. Both the races and balls of an bium superconducting solenoid lenses are 
antifriction bearing that withstood 1,500°F — used in cryogenic equipment in an electron 
in U.S. Air Force tests were made of microscope system. A new English-devel- 
zirconia.* A zirconium oxide solid-electro- | 
lyte fuel cell was used to regulate the flow 2 U.S. Department of Commerce, Bureau of 
of air and fuel in a furnace control sys- the veneer 1066, See M320(66)—5. Mae or 

tem." ak. ic Age. Zirconium Oxide Heat Ex- Zirconium metal and alloy consumption chanee WV 83, No. 6, June 1967, p. 45. 
kept pace with the expansion of its major 4TIron Age. Ball Bearing Survives 1,500° F. 

market, the nuclear industry. Since early Ves Chomival’ & Rnetnecr ine: News. V. 45, No. 
1966, U.S. utility companies have ordered 92, May 22, 1967. p. 53.
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oped titanium alloy for jet aircraft contains _ filter media, and high-temperature insula- 
zirconium and tin. Columbium-base alloys tion. Long-lived cutting tools based on 
with zirconium have resistance to molten tantalum nitride with 40 percent zirconium 
metals and were developed for use at  diboride are used for machining refractory 
elevated temperatures and for supercon- materials. 
ducting applications, such as in supercon- Among the zirconium compounds, the 
ducting magnets. Another columbium-base hydroxide was used as a constituent of 
alloy with 10 percent hafnium, 10 percent ceramic colors and stains; the ammonium 
tungsten, and 0.10 percent yttrium is carbonate sclution in water-repellent for- 
dispersion-hardened by the creation of mulations for textiles, leather, paper, and 

hafnium carbides and has excellent in latex paints; the acetate for water re- 

strength and formability and superior weld __pellants and for leather re-tam; and the 

ductility. oxychloride as a fixative agent for starch 
A new alloy, 80 percent hafnium and finishes on cotton textiles. 

20 percent tantalum, is used as cladding The principal use for hafnium is in 

to protect refractory alloys against oxida- control rods for naval reactors, where, in 
tion up to 2,200° C, and may be suitable contrast to zirconium, the element acts as 
for rocket nozzles, thrust inserts, turbine- 4 barrier to, and captures, thermal neu- 
engine components, and space-vehicle lead- Th . | 
ing edges. _ trons. € next important us€é was as a 

. A refractory zirconia cloth, its thermal strengthening agent in refractory alloys of 

and chemical stability enhanced by yttria, COlumbium, tantalum, molybdenum, and 
is stable up to 1,600° C in oxidizing, re- tungsten. A hafnium-tantalum alloy was 
ducing, inert gas, and vacuum atmospheres, used in rocket nozzle liner applications be- 

and may have use in ablative plastics, cause of its excellent oxidation resistance. 

STOCKS | 

At yearend, dealers and millers held alloys included: 212 tons of sponge, 144 
14,800 tons of crude and milled zircon, an tons of ingot, 562 tons of scrap, 12 tons 
increase of 2,100 tons over 1966 figure. of powder, and 1,938 tons of alloys in- 
Similar stocks held by the principal con- cluding ferrozirconium. Yearend stocks of 
sumers, excluding foundries, increased §zirconium-bearing refractories remained at 
7,700 tons in 1967, to 33,200 tons. Stocks about 9,000 tons. Yearend stocks of haf- 
of zirconium oxide dropped 3 percent as nium materials included: 155 tons of 
reported by all producers and consumers, oxide, 32 tons of sponge, and 4 tons of 

| to 2,200 tons. Yearend stocks of metal and crystal bar. 

PRICES | 

| The prices of zircon and its products order to maintain profitable operations. 
remained relatively stable throughout the The price and availability of hafnium are 
year. Zircon prices are closely allied to also controlled by the market for reactor- 
those for its coproduct, rutile, particularly grade zirconium. Current practice is to 

in Australia. It is conceivable that a drop apportion about half of the extraction 
| in the price of rutile would cause a cor- and separation costs to each product. 

responding increase in zircon prices in |
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Zircon and its products and compounds during 1967 were quoted as follows: | 

a | Price 
Zircon: | 

Domestic, containing 66 percent ZrO:, f.o.b. Starke, Fla., per short 
0) Sr $47.25 

Source not indicated, containing 66 percent ZrO., Camden, N.J., bulk, 
per short ton?!. 2.0... ene eeeee 59.50 

Imported, sand, containing 65 percent ZrOs, c.i.f. Atlantic ports, in 
bags, per long ton!. 2... ee beeen ees 61.00 

Domestic, granular, 1- to 5-ton lots, from works, in bags, per pound ?. 04875 
-_ Domestic, milled, 1- to 5-ton lots, from works, in bags, per pound 2. . .055 

Zirconium oxide :2 
Chemically pure white ground, barrels or bags, works per pound..... 1.50 
Milled, bags, 5-ton lots, from works, per pound...........0........ 0.645 

Zirconium hydride:? Electronic grade, powder, drums, from works, per 
pound. ... 0. eect eee eee eee e eee eeeeee. 14,50 to 16.00 

Zirconium: : 7 no 
| Reactor-grade sponge, per pound’. ...................0000--++22. 5.00 to 7.00 

_ Reactor-grade ingot and alloy ingot, per pound?................... 6.00 to 8.00 
(Commercial grades about $1 per pound less) 7 

Strip, hot and cold rolled, per pound, average®................... 14.00 
Plate, per pound, average?.. 1... 66. 10.00 
Bars and rod, forged or hot rolled, per pound, average............. 12.00 

_ Powder, commercial, per pound?.................. 000.002 eee eee 10.00 
Zirconium compounds (f.o.b. warehouse Jersey City, N.J.), single-drum | 

prices? 
Basic sulfate, per pound of contained ZrO,...................000.. 0.91 
Carbonate, per pound of contained ZrO,.... 1.0.0.0 eee 0.945 
Hydroxide, per pound of contained ZrOsg..........0.0... 00.0000. ee. 1.00 

, Oxide, per pound aS IS.......0.0.00 000 ene ees 0.95 
Acetate, per pound as 1S.......... 0.0. cc ee eens 0.367 
KoZre6, per pound as iS... teen nes 0.565 

Hafnium:3 
Sponge, per pound... . 0.0.0.0... nnn eee 75.00 
Bar and plate, rolled, per pound.....................00 cee eee eee 130.00 

1 Metals Week. V. 38, Nos. 1-52, January-December 1967. | 
2 Oil, Paint and Drug Reporter. V. 192, No. 26, Dec. 25, 1966. 
3 Quoted by a leading producer. 
4 American Metal Market. V. 75, No. 1, January 1968. 

FOREIGN TRADE 

Materials classed as zirconium ore and _ to 10,719 pounds in 1967. However, ship- 
concentrate weighing 2,729 tons and ment of zircalloy tubes for nuclear power 
valued at $359,774, were exported to 16 reactors increased from 130,339 pounds in 

countries, of which the major recipients 1966 to 260,567 pounds. 

were Canada with almost 2,000 tons, Co- The unit value of zircon imports, over 

lombia, Chile, Argentina, and Mexico. 97 percent from Australia, increased from 

Although the average declared value was $28.50 per short ton in 1966, to $32. Im- 
$132 per short ton, the values ranged ports of zirconium oxide dropped to 
from $84 (Canada) to $460, indicating 170,210 pounds valued at $113,416, from 
that some of the material was processed 500,870 pounds valued at $160,544 in 

beyond the milled stage. Unwrought zir- 1966. No shipments were recorded from 

conium and zirconium alloys plus waste Canada, a major supplier in 1966. Other 

and scrap, weighing 78,906 pounds and zirconium compounds weighing 1,388,000 
valued at $582,741, and wrought zirconium pounds and valued at $207,900 were re- 

and alloys, weighing 558,/06 pounds, and ceived from five countries. The United 
valued at $6,325,851, were shipped to 17 .. La, 

. . . Kingdom, with 25 percent of the weight 
countries. The United Kingdom, Canada, 

and West Germany, in that order, re- and 42 percent of the value, and Japan, 
ceived about 85 percent. Shipments of With 67 percent of the weight and 42 per- 
unwrought material to the United King- cent of the value, were the major sup- 
dom dropped from 124,840 pounds in 1966 pliers.
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* Table 2.—U.S. imports for consumption of zircon, by countries . 

(Short tons) | : 

. “ Country | 1965 1966  — 1967 
. . : . / soa . 

Argentina____.____.---_------- 2-2 eee eee eee eee eee ------ 225 .______- 
Australia_________________________ eee eee ------------ «457, T44 56,231 57,908 
Canada !_____________ li eee eee e+e 1,027 1,236 1,111 
Ethiopia_________.._--___-----------------------------------------  ------ 110) _______- 

_ Malaysia_____.__.-_-.---------------------------------------------  ------ 11 56 
Norway ___..___.-._--_--------------------------------------------  ------ 140 ____--_._- 
Syrian Arab Republic_...____.__.-.-_-------------------------------  ------  -------- 228 
United Arab Republic......__._._..---.----.------------------------  ------ 23 _____-e- 
United Kingdom-_______.__.-__--_---------------------------------- 1020 ___.---- Lee 

Total: | 
Quantity..____..-.-_.___--.---__-____a------------------ 58,878 57,976 59,303 

. Value (thousands) __.__...____---__.--_.------------------ $1,690 $1 , 652 $1,891 

1 Believed to be country of shipment rather than country of origin. 

Imports of unwrought zirconium, waste principally from Sweden, weighed 6,079 

and scrap, weighed 162,837 pounds and pounds, and was valued at $137,880. Fer- 

were valued at $487,649. About 111,600  rozirconium, principally from France, 

pounds with fo Franc vawe of a per Japan, and Australia with minor quantity | 

pounc came ‘rom s rane’: e rest, from from the United Kingdom, weighed 
the United Kingdom, Canada, and West : 

| 1,451,614 pounds and was valued at 
Germany, was valued at less than $1 per h : babl 
pound and was apparently. scrap. Un- | $259,872. Unwroug! t hafnium, probably 
wrought alloys from France and West ‘Sponge or ingot, weighing 52 pounds and. 

Germany weighed 408 pounds and were valued at $5,232, was received from West 

valued at $3,313. Wrought zirconium, Germany. - 

WORLD REVIEW 

World production of zircon by the non- cussed. The United States consumes about 
Communist countries was estimated at 40 percent of the zircon produced in the 
330,000 tons in 1965, of which Australia free world. 
supplied 77 percent. World resources, cur- —_— 

nti i 6 Ward, J. Prospects for Australian Zircon. 

rent an d potential production, TESeIves, Australian Mineral Industry, pt. 1, Quarterly 

marketing, and uses of zircon were dis- Review, v. 19, No. 1, September 1966, pp. 13-21. 

Table 3.—Free world production of zirconium concentrates: by countries ' 

(Short tons) 

ee 

Country 1963 1964 1965 1966 1967 P 

van 

| Australia_________.__-._____------.-.--- 207,011 206 ,173 r 253,978 273,458 327 , 420 

Brazil___._.-..._.----.-------.---------- 392 569 543 r 546 NA 

Ceylon._____.--------------------------  ---+----- 0 --------- NA 167 NA 

Korea, South__.___._._-_---------------- --------- 0 -----+-0 --------:- 90 6 

Malagasy Republic. ____..----.--.------- 428 564 710 rqT7 NA 

Malaysia (zircon exports)-_.--__..--------- 289 162 629 ¥ 866 NA 

Nigeria__..._....__--------------------- 886 171 Lee NA NA 

Senegal________.___-------------------- 3,383 6ll ___--L..--- -+-------- NA 

South Africa, Republic of._....__..------- 2,648 ._.._.... _.--------  ----------  --------- 

United Arab Republic.....___..--.------- 44 45 ____-.---- r 429 NA , 

United States_______..._-__.------------ Ww Ww Ww Ww Ww 

Total 2__.____________-.___-.----. 215,081 208 ,295 255,860 276 , 333 327 , 426 

a 

P preliminary. r Revised. NA Not available. W Withheld to avoid disclosing individual company 

confidential data. 
1 Compiled mostly from data available April 1968. 
? Total is of listed figures only; no undisclosed data included.
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Australia.—Zircon. was produced as a_ the financial aid of the Canadian Govern- 
coproduct of rutile from the East Coast ment’s program for Advancement of In- 
field in New Sovth Wales and Queens- dustrial Technology, which bypasses the 
land. by nine companies. The ratio of zir- sponge step and produces the desired alloy 
con to rutile ranges from 4:3 to 4:5. The directly from a zirconium halide, in the 
combined productive capacity of these reduction furnace.’ 
companies, including present expansion . 

plans, is 325,000 short tons of zircon per Germany, West.—Plans were announced 
year. by Wah Chang Corp. to construct ‘a zir- 

The West Coast field in southwestern conium plant in West Germany with un- 
Australia supplies zircon as a byproduct named European partners. Startup is. 
of ilmenite. Productive capacity of two scheduled for late 1968.° a 
companies recovering zircon is estimated 7 

- at 40,000 tons per year. — India.—Kilogram quantities of nuclear- 

B 1—A G . t q _ grade zirconium oxide were produced at a 
t ted _ lot sant anit ot it lant in pilot plant at Trombay and a larger plant 

: artes a Bt O ; P an nit a . Plant in was planned.* The Government banned 
. “” auto Tor f © Pec id sit ° o niature the export of zircon sand under schedule 
ane uranrurl trom — Malcasito, a mixture 1 of the export control order.?° 
of baddeleyite and zircon mined in the | 
region of Pocos de Caldas in Minas Gerais. South Africa, Republic of.—Large de- 

Canada.—Eldorado Mining & Refining, posits of heavy minerals, including an 
Ltd. began construction of a plant at estimated 2.2 million tons of zircon, occur 
Point Hope, Ontario, to produce 300 tons as beach deposits in the Bothaville Dis- 

of reactor-grade zirconium alloy ingot per trict of the Orange Free State and in 
year. Production, scheduled for late 1968, the Wolmaransstad, Delmas, and Carolina. 
will be by a new process developed with Districts of the Transvaal." 

TECHNOLOGY 

The world’s supply of zircon now comes’ metal and alloys used in nuclear power _ 
principally from beach-sand deposits where. reactors. Because a small percent of nitro- 
zircon is recovered as a coproduct with gen or other impurity adversely affects 
rutile and other heavy minerals. As the the mechanical properties of the metal, 
richer deposits become exhausted, it will the “Zircaloys’ were developed in the 
be necessary to rely on those of lower  mid-fifties to eliminate unfavorable influ- 
grade that contain 1 percent, or less, of ences. Zircaloy—2, the first developed, 
total heavy minerals. A high-capacity, low- contained 1.5 percent tin and minor quan- 
cost, lightweight, primary wet-gravity, tities of iron, chromium, and nickel. In 
cone-type separator was developed to treat the later developed zircaloy—4, more iron 

economically marginal deposits of low- was substituted for nickel. Studies to bet- 
grade sand. —— | ter understand the properties of these 

The fastest growing use of zircon is in alloys and to improve their usefulness may 

the production of hafnium-free zirconium lead to the development of new alloys.’* 

7 Chemical Engineering. V. 74, No. 10, May conium Hydride. J. Am. Ceram. Soc., v. 50, 
8, 1967, p. 84. No. 3, Mar. 21, 1967, pp. 166-167. 

8 Metals Bulletin (London). No. 5180, Mar. Davis, R. J. Oxide Growth and Capacitance 
10, 1967, p. 26. on Preirradiated Zircaloy—2 and Zirconium. J. 

9 Department of Atomic Energy, Government Electrochem. Soc., v. 114, No. 2, February 1967, 
of India. Annual Report, 1965-66. 1966, 60 pp. pp. 124-127. 

10 Metal Bulletin (London). No. 5170, Feb. Marshall, R. P. Adsorption of Gaseous Hydro- 
3, 1967, p. 27. gen by Zircaloy-2. J. Less-Common Metals 

11 Republic of South Africa Department of (Netherlands), v. 13, No. 1, July 1967, pp. 45- 
Mines. Quarterly Information Circular, Min- 52. 
erals, October-December 1966. Rosler, Ulrich. Zirconium and Its Alloys. 

12 Carpenter, J. Hall. The Reichert Cone Siemens Review, v. 33, No. 3, March 1966, pp. 
Separator. Canada Min. and Met. J., v. 59, 211-216. 
No. 656, December 1966, pp. 1413-1417. Slattery, G. F. The Terminal Solubility of 

13 Agua, E. N., and C. M. Owens. The Micro- Hydrogen in Zirconium Alloys Between 30 and 
structural Characterization of Cold-Rolled Zir- 400° C. J. Inst. Metals (London), v. 95, P. 2, 
caloy—4 Sheet. Trans. AIME, v. 239, 1967, pp. February 1967, pp. 43-47. 
155-161. Steward, K. P., and B. A. Cheadle. The 

Babyak, W. J. Hydride Habit in Zirconium Effects of Preferred Orientation on the Me- 
and in Unstressed and Stressed Zircaloy—4. chanical Properties and Deformation Behavior 

~ Trans. AIME, v. 239, 1967, pp. 252-257. of Zircaloy-2 Fuel Sheathing. Trans. AIME, v. 
Bertle, C. G. Diffusion of Zirconium in Zir- 239, 1967, pp. 504-513.



ZIRCONIUM AND HAFNIUM 1235 

Commercial grade zirconium sponge is analytical techniques employing absorp- 
produced by reducing zirconium tetrachlo- tiometry, volumetry, polarography, flame 
ride with magnesium metal. In producing photometry, atomic-adsorption spectropho- 
reactor grade (low-hafnium) sponge, com- tometry, and spectrography.”” 
mercial grade tetrachloride is treated by Hafnium oxide is produced in conjunc- 
solvent extraction to separate the hafnium tion with the production of reactor grade 
from zirconium, and the resulting zir- zirconium. The ratio of recovery is about 
conium oxide is chlorinated before final 1 pound of hafnium oxide per 50 pounds 
reduction to the metal. A new method of zirconium oxide. It is relatively expen- 
using calcium reduction of zirconium fluo- sive to make reactor grade hafnium metal 
ride was under development by Eldorado used primarily for use in control rods for 

| Mining and Refining at Port Hope, On- naval reactors. Crude hafnium tetrachlo- 
-. tario, Canada to directly produce specific ride must be purified to remove all traces 

alloys for use in nuclear power applica- of oxygen before reduction with magne- 
tions.’4 sium. The resultant hafnium sponge is 

The recognized contribution of automo- further purified by the iodide bar process 

| tive exhaust gases to air pollution has to increase ductility.1* A family of haf- 
revived interest in electric-powered auto- nium-base products, rare-earth pyrohaf- 

mobiles. Fuel: cells, which convert chem- nates, was developed for use as control 

ical energy to electrical energy, are being rods for commercial reactors. Reportedly, 

considered as one possible power source. these materials are fully competitive with 

A -solid electrolyte, high-temperature fuel other control rod materials, such as silver- 

cell using zirconia as the principal con- jndium-cadmium alloys, that are used in 

stituent of the electrolyte was developed. the civilian nuclear market.’ 

Because zircon refractories are resistant 

to abrasion and molten metals and have 14 Metals Week. A New Way To Produce 

; ‘ Zirconium. V. 35, No. 15, Apr. 10, 1967, p. 10. 
low thermal expansion, the refractory in- 15 Bray, Donald T., Lee D. La Grange, Ulrich 

dustry, exclusive of foundry sand use, Merten, and Charles D. Park i assigned to Gen: 

accounts for about 20 percent of domestic cral Dyna tsinine. Electrol yte. and Geramie 

zircon consumption. An isostatic pressing Electrodes. U. S. Pat. 3,300,344, Jan. 24, 1967. 

technique was developed for producing a , Jee ny 1967 and Steel Plant. V. 55, No. 

high density, heat-resistant zircon refrac- "17 Elwell, W. T., and D. Fr. Dodd. Analysis of 

tory, weighing 265 pounds per cubic foot.” the oe, Me um Tungsten, and their Alloys. 

A revised book describing the newer Pergamon Press, New York, 1966, 275 PD. 

analytical procedures for zirconium, haf- Comnnenie Ralph, H. | Hafniumtnemical Tech. 

nium, and their alloys was published. It nology. John Wiley & Sons, Inc., New York, 

contains general sampling methods, safety — V- j,., 1068, pp. hte) lima x, Inc. AMAX News 

measures, information on reagents, and __ Release. Dec. 11, 1967.
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| | ARSENIC: 

Domestic Production.—Arsenic is pro- Table 1.—Consumption of arsenic wood 
duced in the United States solely as a by- preservatives in the United States 
product of base-metal ores, primarily (Short tons) 

copper ore, and only at the Tacoma, §—W___ 
Wash., plant of American Smelting and Consumption of Wood 

Refining Company. Production figures can- Year ____ Preservatives 
not be published. Production in 1967 ° Wolman salts - ; 

was, however, severely curtailed by the (25 percent |. Other 
=. strike at copper facilities beginning on July sodium arsenate) 7 

15 and continuing through the end of the 1964............ 1,970 1, 646 

year. 1965.......----. 1,864 2/288 
Consumption and  Uses.—Apparent 1966------------ 2,330 2,256 

consumption of arsenic, essentially all as | °©_———————_—_________ 
white arsenic (AseOs), increased approx- Source: Forest Service, U.S. Department of 

imately 23 percent in comparison with that Agriculture. 
of the previous year as imports rose to ; | 
over 54,100 pounds. Calcium and _ lead used in Oklahoma and Texas as a cotton 
arsenate chemicals were the major end desiccant to remove leaves prior to mech- 
products with minor amounts of arsenic mized harvest. Mono- and di-sodium 
used in sodium arsenate, arsenic acid, and ethyl arsenates are used to control 
several other chemical compounds. Some Johnson grass in cotton cultivation, par- 
of these products, especially herbicides, ticularly in the southeastern cotton grow- 

| were in short supply in 1967 because de- ("8 area. Many rodenticides contain 
mand for military and agriculture use  rSenic toxicants, and arsenic acid is used 

| increased beyond industry expectation. for parasitic control in chicken feed. Fed- 
| Arsenic is primarily used for the toxic eral recommendations for use of calcium 

effect on plants and insects, and to a minor Senate are now limited chiefly to the con- 

degree in alloying of metal such as lead to ‘trol of bollworm and cotton leafworm, and 
increase fluidity in shot casting. Small of lead arsenate to fruit insects and cater- 

quantities of sodium arsenite are used as Pillars. Substantial amounts of granular 
an algaecide in farm ponds, to kill off Patis green, prepared from arsenic trioxide 

potato foliage before harvest, and a 2nd acetate of copper, are used as a mos- 
: significant tonnage is used as a wood Quito larvicide. 
| preservative. Arsenic acid is commonly 1 Prepared by Donald E. Moulds. 

| 12387
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While synthetic compounds have cur- 30 cents, and sodium arsenate, 60 percent 
tailed or supplanted use of arsenic in many arsenic pentoxide, in ton lots, increased 
pesticide control applications, the widening from 26 cents per pound to 29 cents during 
use of pesticides, especially in developing the year. 
countries, indicated a continued trend in _ Foreign Trade.—No exports of arsenic 
consumption of arsenic. a metal or white arsenic were reported and 

Stocks.—Domestic producer stocks of data on exports of arsenical compounds 
white arsenic declined substantially as were not available but constitute a signifi- 
shipments exceeded production due to the cant quantity in the form of herbicides 
strike. Heavy demand likewise indicated a and other pesticides. 
drawdown of commercial stocks at manu- Imports of arsenic metal, sulfide, and 
facturing plants. : _ white arsenic increased radically in 1967 in 

Prices—The price of refined white comparison with that of previous years. 
arsenic, 99.5 percent, at New York.docks, Import of arsenical compounds, however, 
in barrels, small lots, increased on Feb- declined. Total declared value of imports 
ruary | to 6 to 6% cents per pound from was approximately $2.89 million in 1967. 
the 5.35 cents-per-pound price effective Sweden continued to be the major sup- 
April 1, 1966. This is the fifth consecutive plier of metal contributing all except 573 
increase at New York since 1962. Refined pounds of the total metal imports. Mexico 
white arsenic in bulk carload lots at was the leading supplier of white arsenic 
Laredo, Tex., continued at $87 per ton with 42 percent of the total followed by 
throughout the year and crude white Sweden, 23 percent; France, 21 percent; 
arsenic remained at $69 per ton at Laredo, U.S.S.R., 6 percent; Belgium-Luxembourg, 
Tex., and Tacoma, Wash. _ | 4 percent; Republic of South Africa, 4 

. Arsenic metal was quoted in London at percent; and small amounts from the 
£445 per ton throughout the year although United Kingdom, Canada, and Peru. Bel- 
the pound devaluation reduced the U.S. gium-Luxembourg supplied all of the sul- 
equivalent price to 47.7 cents per pound in fide material, and Canada, the United 
October 1967 from the prior 55.6 cents Kingdom, Belgium-Luxembourg, and West 
per pound. Germany supplied various arsenic com- 

The price of lead arsenate in 50-pound pounds. The sheepdip originated in Aus- | 
bags increased from 29 cents per pound to tralia. 

Table 2.—U.S. imports for consumption of white arsenic (As.O; content), by countries 

1965 1966 1967 

Country Short Value Short Value Short ‘Value 
tons (thou- tons (thou- tons (thou- 

sands) sands) sands) 

Belgium-Luxembourg.__-._--...--.------  ------ --e---- eg  @ 1,107 $160 
Canada_._____-__-_-.----2 eee eee eee eee eee tee ee 90 11 
France__...._-.._--_---.------.-------. 8,447 $238 4,315 | $331 5,557 466 
Mexico__._-.___.--.------_------..-----. 10,288 889 11,828 945 11,453 1,017 
Peru____..--_2_-~- ~~ eee eee eee eee eee eee Lee 18 1 
South Africa, Republic of.._....-_-.-------.  ---2- 2) LeeLee 6 Q) 968 82 
Sweden_.__..-..---___.__---_-------- ee 1,691 136 2,526 201 6,245 616 
U.S.S.R_..--- eee eee 99 | BL eee Lee 1,626 149 
United Kingdom__________._-_-- 2 eee eee eee eee eee Lee 11 1 

Total____.----------------------- 15,525 1,271 18,675 = 1,477 27,075 2, 508 

1 Less than 14 unit.
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Table 3.—U.S. imports for consumption of arsenicals, by classes 

(Thousand pounds) | —— 

Class | 1965 1966 1967 : 

White arsenic (As2O3 content) ---------------------------- 31,050 37,350 54,149 

Metallic arsenic. __._----------------------------------- | 361 362 590 

Sulfide. _______-._-_-_---.--------------- ++ ---- - eee 92 60 | 578 

Sheepdip__.__--------------------------------- +72 ere 20 ~eo------- 10 

Caleium arsenate.______-------------------------------- 0 -----575 200 ---------- 

Sodium arsenate_________-.--.--------------------------- - 3809 364 © 253 

I
 

World Review.—Sweden, is one of the for the 1967 production at about ¥% cent- 

major source countries with production per-pound premium above prior contracts 

from the Boliden mine of Boliden Mining and spot-lots were very limited in the 

Co. Ltd. having a reported production of | United Kingdom, France, and West 

570,000 metric tons of arsenic since 1926. Germany. 

This mine was permanently shut down in Production statistics for major produc- 

late 1967 upon exhaustion of the ore ing areas are not currently available. The 

deposit. Future arsenic production in increasing foreign production of base- 

Sweden will depend on output from other metal ores containing arsenic was reported 

copper mines developed by the Boliden to have been offset by lower arsenic yields 

Company. A stockpile of arsenic materials and difficulties in initiating new produc- 

previously accumulated at the Boliden tion. The estimated output for 1967, ex- 

plant was also reported to have been cluding the United States, therefore ap- 

exhausted in 1966. | pears to be in the general area of the 

Producers in the European area were. 54,000 tons of white. arsenic produced in 

reported to be committed in early March 1 965-66. | 

Table 4.—Production of white arsenic, in selected countries ! 2 

(Short tons) |. 
I 

Country | 1963 1964 1965 1966 

Brazil.___...__-.-------------------- 323 -—ti( 207 282 © r 349 

Canada___.-__.-_-..---------------- 94 162 202 351 

France______---_-------------------- 11,668 12,563 211,436 e 41,200 

Germany, West 3___.----------------- ' 62 42 18 416 

Japan____.._.----------------------- 904 550 528 663 

Mexico 4____.._.-----.--------------- 14,666 16,380 15,188 - F 15,152 

Peru_____.-------------------------- 683 685 550 r £02 

Portugal__..------------------------ 622 410 _ § 440: e 330 

Rhodesia, Southern. .-_-----..-------- 605 206 © 70 NA 

South-West Africa_._.__--.-.--------- ------==-: aoe eee ee _oa-e------ 44 

Spain_____----..-------------------- 161 158 131 123 

Sweden___.._------.---------------- 16,369 19,809 18,188 716,204 

U.S.S.R.e_._.------------------------ 7,200 7,200 7,500 x 7,600 

Total 6.____-_---..-------------- 53,357 r 58,372 r 54,593 ¥ 62,774 

a 

. eEstimate. ‘Revised. _ NA Not available. 
. 1 Arsenic may be produced in Argentina, Austria, Belgium, China (mainland),. Czechoslovakia, East. 

Germany, Finland, Hungary, United Kingdom, and Yugoslavia, but there is too little information to esti- 

\ mate production. U.S. figure withheld to avoid disclosing individual company confidential data. 

: 2 Compiled mostly from data available April 1968. 

: 3 Exports. 
4 Including black arsenic. 
’ Estimated equivalent recoverable arsenic trioxide content of concentrates produced. 

6 Total of listed figures only; no undisclosed figures are included. 

| CESIUM AND RUBIDIUM’ 

| Domestic Production.—Two firms proc- Cesium compounds were produced dur- 

| essed imported pollucite into cesium pri- ing both years by American Potash & 

| mary products in 1967 compared with four Chemical Corp., Trona, Calif., and Penn 

in 1966. 2 Prepared by Donald E. Eilertsen.
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Rare Metals Division of Kawecki Chemi- record usage in 1966. Rubidium raw mate- cal Co., Revere, Pa., the latter firm rial consumption was slightly larger in 
also produced cesium metal. Dow Chemical 1967 than in 1966. Statistical data on the 
Co., Midland, Mich., and Rocky Mountain consumption of cesium and rubidium pri- 
Research, Inc., Denver, Colo., produced mary products were not available. | cesium primary products in 1966, but not No new large uses for cesium or rubid- 
in 1967. Shipments of cesium primary ium were reported. 
products (equivalent cesium) from al! The National Aeronautics and Space sources were somewhat smaller in 1967 Administration continued to use small than those in 1966. however, shipments in quantities of cesium in research and devel- both years were near the annual average opment of advanced energy conversion or | for 1961-65. : space propulsion systems. A’ milestone in 

Penn Rare Metals was the only producer the development of propulsion systems for - of rubidium primary products in 1966 and long range space missions was achieved in | | 1967. Shipments - of rubidium primary 1966 when a cesium ion electric engine products (equivalent rubidium) by this completed 341 days of. continuous opera- 
firm and by two former producers, Amer- tion in a space simulation chamber.? | ican Potash & Chemical Corp., Trona, _. a as ge . | Various forms of cesium had applications Calif., and MSA Research Corp., Callery, h in photomultiplier tubes. infrared 
Pa., were much larger in 1967 than those ‘SUCH as mn Pp ° omu pier uM eS imirare in 1966, which were slightly larger than lamps, scintillation, counters, and_ spec- 
the annual average for 1961-65. trophotometers. Rubidium and its com- 

Consumption and Uses.—Pollucite con- pounds can be used as alternatives for 
sumption was small in 1967 compared with cesium and its compounds for some uses. 

Table 5.—Prices of cesium and rubidium and some of their salts — 

| a 1,000 1 to 277 1 to 9 10 to 99 100-to 999 pounds Item grams pounds pounds pounds and more (per gram) (per pound) (per pound) (per pound) (per 
pound) 

Cesium, 99.5 percent__...._________. $1.40-$3. 60 $250-$275 $200-$225. $150-$175 $100 Cesium, 99.9 percent__._..-._-.______ 1.80- 4.00 300-— 325 250-— 275 190-— 220 125- Cesium salts, technical grade: ' ; Carbonate and chloride_________ -21- .27 32 300 __-eL ---- Fluoride.....--.-2-2 .26—- .32 40 38 WLLL. Hydroxide_________-__________. .380- 36 45 430 eee LLL Rubidium, 99.5 percent..__.________ 1.40- 3.60 275— 300 200— 250 150- 175 100 Rubidium, 99.8 percent_...._._____. 1.80- 4.00 3825-— 375 250-— 315 190- 220 125 Rubidium salts, technical grade: 
Carbonate____._...-.-2. .27- 31 41 5 Chloride___-..-._.2 2-2. .33- .40 47 450 eee eee Le Fluoride_._._.-- 2-2. 48- .53 60 68 eee LLL Hydroxide_.__-._______________. .56—- .62 67 65 LeeLee eee LLL 

eee 
Source: Penn Rare Metals Division, Kawecki Chemical Co. 

Foreign Trade.—Data on the exports of Technology.x—The National Aeronau- cesium and rubidium metals and their tics and Space Administration continued 
compounds and on imports of cesium its long range program involving the use metal and rubidium compounds were not of cesium in advanced energy conversion separately classified. Imports for consump- or space propulsion systems. Although tion of cesium chloride were 22 pounds, these have an important potential for the valued at $557, from the United Kingdom; future, they involve a very small present 
and 725 pounds, valued at $31,246, from consumption. 
West Germany. Imports of other cesium In the field of energy conversion, studies compounds totaling 1,680 pounds, valued comparing cesium and potassium as work- at $51,866, were all from West Germany. 9 —W— 
I t bidium totalin ound: 3 American Metal Market. Cesium Ion En- mports of rubidiu g 327 pounds, gine Runs 341 Days. V. 73, No. 238, Dee. 5, valued at $3,769, were from Canada. 1966, p. 20.
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| ing fluids in boiling metal turbogenerator’ that good results were obtained in extrac- 

(Rankine Cycle) space powerplants have tion of cesium from pollucite ore by 

been completed by the Oak Ridge National volatilization. Charges of 1 part of pol- 

Laboratory. Reports defining the condi- lucite, 2 parts of limestone, and 0.23 part 

tions under which either metal exhibits calcium chloride roasted in a tube furnace 

superiority over the other are in draft for periods of 2 hours yielded the follow- 

form. ing recoveries of cesium in chloride sub- 
Several contractors, including the Gen- limate products: 89.1 percent when using 

eral Atomic Division of General Dynamics 1100° C and vaccum; 92.9 percent when 

and the General Electric Company, have using 1250° C with ah air sweep; and 95.2 

been determining the compatibility of re- percent when using 1250° C without an air | 

fractory metal alloys, brazing alloys, and sweep.> The Bureau also developed a rapid 
refractory oxides with cesium vapor. Im- and accurate flame photometric method for 

purity effects are of some importance. measuring the cesium and rubidium con- 
A flight test of a cesium ion engine was tent of ores and related extractive metal- 

scheduled for inclusion in the Applications lurgical products. The method is accurate 
Technology Satellite-D launch in July within 2.5 percent of the amount of cesium 
1968.4 | and rubidium present and especially ac- 

Bureau of Mines metallurgists reported curate in the range from 1 to 25 percent.® 

. | GALLIUM’ | 

Domestic Production.—Gallium metal pally in the form of the arsenide or phos- 
was produced by the Aluminum Company phide and to a lesser extent for doping 
of America at their Bauxite, Ark., plant germanium semiconductors. Minor uses of 
and by The Eagle-Picher Co. at their gallium were for high-temperature ther- 
Quapaw, Okla., plant. Gallium chloride mometers, sealant for glass joints, con- 
and gallium oxide were also produced by _ stituent of solders and other alloys, and 
The Eagle-Picher Co. The gallium produc- _ various experimental applications. 
tion was derived as a byproduct from proc- Prices.—Market prices, per gram, of 
essing bauxite and zinc ore. various-grade gallium from bauxite sources 

Consumption and Uses.—The largest were the same as in 1966 and are as fol- 

use of gallium is in semiconductors, princi- lows: 

| | . Percent of purity 

: 99 .99 99 .999 99 .9999 
| Up to 999 grams... 1... eee eee eee $1.40 $1.50 $1.70 

1,000 to 4,999 grams. .......... 2.0 cee eee 1.20 1.30 1.50 
— §,000 to 24,999 grams........ 6... ee ee eee 1.10 1.15 1.35 | 

: Over 25,000 grams......... 0.0... eee ee eee .95 1.00 1.20 

| Foreign Trade—General imports of oratory scale demonstrated the technical 
gallium (unwrought, waste, and scrap) feasibility of extracting the two metals. 
were reported to be 2,925 pounds com- However, the economics of producing and 

, prised of 1,501 pounds from Japan, 859 marketing either of the two metals by that 

| pounds from Switzerland, 545 pounds from _ process does not appear likely in the fore- 

' West Germany, and 20 pounds from other  seeable future.® | 
countries. The reported average value was <Maltz, Joseph. Written Communication. 

; about 7 cents per gram which was very low National’ Aeronautics and Space Administra- 

compared with domestic quotations for tion, Materials Engineering Branch, Wash- 
. : : . ington, D.C. Apr. 5, 1968. 

gallium metal and makes it unlikely that 5 Nichols, I. L., and K. C. Dean. Volatiliza- 
| most of the imports were in the form of tion of Cesium Chloride from Pollucite Ore. 

BuMines Rept. of Inv. 6780, 1966, 8 pp. 

refined metal. 6 Farley, Kenneth R., and H. E. Peterson, 

Technology—The Bureau of Mines Determination of | Cesiuun. and Rubidium | by 
published a research report on recovering —¢g90, 1966, 19 pp. 
gallium and germanium from fly ash and 7 Prepared by H. J. Schroeder. 

: : . 8 Waters, R. F. and H. Kenworthy. Ex- 
flue dusts generated during the industrial traction of Germanium and Gallium from 
burning of coal. Use of selective volatiliza- Coal Fly Ash and Phosphorous Furnace Flue 

. : : ee, Ue Dust. BuMines Rept. of Inv. 6940, 1967, 33 
tion, leaching, and precipitation on a lab- pp,
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oo GERMANIUM ° | a 

Domestic Production—The primary Stocks.—Data on stocks of germanium 
germanium, output was essentially all de- in the form of primary dioxide and metal, 
rived from smelter residues generated in and as scrap for reprocessing, are not 
the retorting and refining of zinc concen- available. Stocks of all of these materials, 
trates from germanium-bearing zinc-lead situated at both domestic and foreign pro- 
ores: of the Kansas-Oklahoma area, and ducers and consumers, were considered 

from fluorspar-zinc-lead ores of the Ken- more than ample throughout the year. 
tucky-Illinois area. American Zinc Com- Prices—The downward trend in ger- | 

| pany operated a germanium refinery at manium metal and dioxide prices, initiated 
Fairmont, Ill., and the Eagle-Picher Indus- in 1965, ended in September 1966 when 
tries, Inc. operated at a refinery at Miami, the price for purified ingot was reduced to 
Okla. The American Zinc Company plant $175.25 per kilogram (2.2 pounds) in 10- 
was in the process of closure at the end of _ kilogram lots. This quoted price continued 
1967 and germanium residues and recy- throughout 1967. The price of electronic- 
cling of manufacturing scrap will be direc- grade germanium dioxide also continued 
ted to refining facilities operated by other at $88.40 per kilogram throughout. the 
companies. . year. The decline in price from $252 per 

Kawecki Chemical Company, Revere kilogram, early in 1965, to the current 
Pa., and Sylvania Electric Products Inc., $175.25 per kilogram is indicative of the 
Towanda, Pa., operate refineries mainly for competition between germanium and sili- 
reprocessing domestic scrap supplemented con for the semiconductor market and, 
by imports of germanium dioxide and also, the availability of supply of this 
scrap. | : byproduct material. : 

Statistical data are not available on Foreign Trade.—Imports of germanium 
domestic production of dioxide or metal. during 1966 and 1967 were compiled and 

| Requirements, however, indicate that pro- published in a basket category by the 
duction in 1967 was comparatively stable Bureau of the Census and include metal, 
with some 30,000 pounds of new german-_ dioxide, and manufacturing scrap. The 
ium required to supplement the 60,000 total for 1966 was 3,026 pounds valued 
pounds of refined metal reclaimed from re- at $151,600, an average of $50.09 per 
cycled scrap. | pound. During 1967, total imports 

Consumption and Uses.—Essentially all amounted to 3,381 pounds valued at 
of the germanium is used in manufactur- $266,600, an average of $78.85 per pound 
ing semiconductor devices for electronic and indicates a significantly larger amount 
applications. The electronic industry, with of metal. The gross weight of imports by 
a significantly expanding sales record dur- countries was as follows: United Kingdom, 
ing the past several years, appeared to have 124 pounds; Netherlands, 201 pounds; 
had a decline in sales of semiconductor Belgium-Luxembourg, 607 pounds; West 
diodes and transistors in 1967. Sales of | Germany, 1,056 pounds; Switzerland, 
semiconductor diodes continued to exceed 513 pounds; and Italy, 880 pounds. 
1 billion units of which germanium ac- ‘World Review.—The major foreign 
counted for about 43 percent in com-_ producers of germanium are Republic of 
parison with 51 percent in 1966. Transistor the Congo (Kinshasa), Territory of South- 
sales declined more severely with the total West Africa, Japan, Italy, the United King- 
below 800 million units. Germanium de- dom, and Yugoslavia. Germanium is also 
vices accounted for 36 percent of the sales recovered from imported ores. in the 
in comparison with 43 percent in 1966. world’s largest germanium refinery, Societé 
Germanium was reported to have main- Générale Métallurgique de Hoboken, Bel- 

tained its desirable position in semiconduc- — gium, and at. refineries located in West 

tors requiring maximum reliability and Germany. Germanium recovery was also 
switching speed. initiated in 1967 at a 900-pound annual 

The competitive price stability achieved rate from flue dusts at the Bor copper 

in 1967, and continued research in proces- smelter in Yugoslavia, and increased pro- 

sing and infrared applications along with duction by extraction of germanium 

ample supply indicate that germanium directly from the copper concentrates was 
may have reached a low in consumption _ planned. 

and renewed growth potential. 9 Prepared by Donald E. Moulds.
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| | : INDIUM” | 

Domestic Production.—The American antimonide, and indium phosphide were 

Smelting and Refining Company produced also used in semiconductor applications. 

indium metal and chloride at its Perth A significant use of indium was in sleeve- 

Amboy, N.J., plant and indium metal at type bearings to promote resistance to cor- 

its Denver, Colo., plant. The Anaconda _ rosion and wear. Indium was also used in 

Company produced 61,000 troy ounces of solders, glass-sealing alloys, and dental 

indium at its Great Falls, Mont., plant alloys. 
compared with 177,000 troy ounces in Prices—The market quotations for 

1966. Source material for indium produc- _ indium were $2.75 per troy ounce for 30 
tion was certain smelter flue dusts and resi- to 90 troy ounces for stick shapes; in ingot 

dues in which the trace quantities of shapes prices were $2.30 per troy ounce for 

indium occurring in zinc minerals were 100-ounce lots and $2 per troy ounce for 

concentrated. . , | lots above 10,000 ounces. 

Uses.—Indium was used in electronic Foreign Trade.—Imports for consump- 

devices in a variety of ways, such asacom- "0? of indium (unwrought, waste, and 
£ solder for connecting leadwires scrap ) totaled 289,764 troy ounces valued | 

ponent of so 8 at $493,084. Canada supplied 275,371 
to germanium transistors, and as a Prop- ounces ($448,995), Peru supplied 13,187 ! 
erty-modifying component of the inter- ounces ($41,076), Japan supplied 997 

metallic germanium semiconductor. The ounces ($2,451), and the Netherlands sup- 

compounds of indium arsenide, indium plied 209 ounces ($562). | 

| RADIUM * | 

Domestic Production. —No primary brighter luminous compounds than radium 

radium was. produced domestically but and have little or no penetrating gamma 

Radium Chemical Co.,; New York, distri- radiation. Radium-beryllium neutron 

buted radium salts for the Belgian com- sources ranging from 300 to 600 millicuries 

pany Union Miniére du Haut-Katanga, were also being replaced by sources having 

which was still recovering radium from no gamma-radiation component, such as 

Congolese ores. Other domestic concerns plutonium-beryllium. Likewise, polonium- 

handling radium materials were Canadian 210, a pure alpha emitter was supplanting 

Radium & Uranium Division, Canrad Pre- radium in static eliminators. The principal 

cision Industries, Inc., New York; and radioactive substitutes for radium in medi- 

United States Radium Corp., Morristown, cal treatment included cobalt-60, cesnum- 

N.J. ‘These companies handled radioiso- 137, iridium-192, and gold-198. 

topes also, and radium was a relatively Although AEC has no direct control over 

small part of their business. _ the use of radium, most States, under | 

Uses.—The principal use for radium radiological health programs, have compre- | 

was in therapeutic treatment of cancer hensive programs concerning radium 

because of the penetrative power of its sources; only nine States have no regula- 

gamma radiation. Radium purchased by tions or inspections. Tighter internal con- 

| doctors or hospitals may be returned to trols were initiated by shipping agencies 

the laboratories for conversion or to be and railroads because of the loss during 

. changed from one type of container to shipment of several radium-bearing cap- 

: another. Radium for these uses was also. sules, one a _ radium-beryllium neutron 

| available on a lease or rental basis. The source used in oil-well logging and the 

use of radium in luminous paints for in- other in a medical applicator. For many 

strument and clock dials and in static years, the Armed Forces used radium bear- 

eliminators has been largely supplanted ing luminous compounds in watch dials, 

by cheaper and less hazardous radioiso- compass faces, aircraft instrument panels, 

topes. One large producer of luminous and gunsights. Efforts have been made to 

paints estimated that radium was used in dispose of some of these surplus materials 

less than 10 percent of their production. and suggestions have been made on 

Increasing use was made of tritium — lo 
(hydrogen-3) and krypton-85, which make i Frepared by Hg Sch roeder och.
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methods to be used.” It was reported that old compasses in which dangerous radon 
the U.S. Army planned to destroy 70,000 gas had accumulated. 

RHENIUM ” - | | 

Domestic production of rhenium metal meet demand. Consumption, primarily in 
decreased substantially in 1967 as a result high-temperature, high-strength  refrac- 
of the prolonged copper strike and there tory metal alloys, also decreased. a 
was a substantial drawdown of stocks to | 

| : Table 6.—Rhenium metal statistics 

(Pounds of contained rhenium) 

1963 1964 1965 1966 1967 

Consumption ¢______.__.._.._.___.-- 500 | 1,500 1,010 1,040 850 
Imports_.....--..--------- eee ee 20 212 . 469 84 96 
Stocks (December 31)e____.._________ 280 560 620 600 40 

e Estimate. 

Domestic Production.—Production of continued to be the porphyry copper de- 
rhenium, a byproduct of porphyry copper posits of the United States, Chile, Congo 
ores, fell approximately 27 percent, largely (Kinshasa), and the U.S.S.R. Rhenium 
as a result of the copper strike which metal was recovered at plants in the 
closed the principal recovery plant for the United States, the Soviet Union, West Ger- 
last 5Y2 months of the year. Chase Brass many, United Kingdom, and Belgium. 
& Copper Co., Inc., Solon, Ohio (a sub- Consumption and Uses. — Approxi- 
sidiary of Kennecott Copper Corp.), re- mately 850 pounds of rhenium metal 
mained the only domestic producer of | powder was consumed, primarily in 
rhenium metal powder during the year. high-temperature, high-strength tungsten- 
As in 1966, rhenium salts were recovered rhenium (W-Re), tungsten-rhenium-mo- 
for Ghase by Shattuck Chemical Co., Den- lybdenum (W-Re-Mo), and molybdenum- 
ver, Colo., and until closed by the copper rhenium (Mo-Re) alloys during the year, 
strike, by Kennecott at its new molybdenite about 19 percent less than 1966 consump- 
roasting facility near Garfield, Utah, which tion. Tungsten-rhenium alloys were used as 
began operation in mid-1966. This plant high-temperature structural materials in 
will have an annual capacity of about fast nuclear reactors and in aerospace ap- 
3,500 pounds of rhenium contained in plications. As has been the case since 1964, 
ammonium perrhenate salts. approximately 85 to 90 percent of the 

Early in 1966 Chase Brass & Copper Co., rhenium metal consumed during 1967 

Inc., purchased Cleveland Tungsten, Inc., continued to be used in refractory metal 
Solon, Ohio, a subsidiary of Molybdenum alloys in research projects. Other appli- 
Corporation of America (Molycorp), and cations continued to be in electrical con- 
in September of that year Chase moved tacts, flash bulb filaments, catalysts, and 

its Rhenium Division from Waterbury, coatings. 
Conn., to Solon where it was consolidated 9————-—— 
with Cleveland Tungsten into Cleveland Rodi Weta sad ohn M. Heslep. 
Refractory Metals, a new division of Chase. Public Health Reports, v. 81, No. 12, Decem- 

The only significant sources of rhenium  €%,4986 pp. 1057-1068. | Y 31g 3 Prepared by Richard F. Stevens, Jr.
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Prices.—Cleveland Refractory Metals quoted the following prices for rhenium mate- - 
rials, minimum order $50: 

Per pound 
Ammonium perrhenate (NH,ReQ,), up to 5 pounds..............0..000- $425 
Ammonium perrhenate, over 5 pounds... ........... 00 cc eece cece ceceues $400 
Potassium perrhenate (KReQ,), up to 5 pounds............00.cceee cece. $395 
Potassium perrhenate, over 5 pounds... ........... cc cc eeececececucuces $370 
Rhenium metal, grade I, up to 1 pound.............. 0.00 cece cece cece. $650 
Rhenium metal, grade I, 20 or more pounds.............0..cceeceeccccee $580 
Rhenium sintered bar (melting stock), up to 1 pound.................... $800 
Rhenium sintered bar (melting stock), 5 or more pounds................. $750 
Rhenium rod stock, 0.2 inche in diameter.............-200-000---0-0 00. $900 
Rhenium rod stock, 0.025 inch in diameter..........0 000 ccc ccc eeeeeeee $1, 260 
Rhenium strip, 0.6 inch thick. 2.000 ccc cece cece eceee. $815 
Rhenium strip, 0.001 inch thick. . 0.0.0... 0. c cece cee eeececeses $1,580 

During 1967, rhenium metal powder to be sold at approximately $20 per pound 
could reportedly be obtained for about less than comparable domestic rhenium, | 
$500 per pound when credit for returned despite the duty (10.5 percent ad valorem) 
rhenium alloy scrap was included in the paid. 
price. This scrap material was recycled to In accordance with the Kennedy Round 
recover the rhenium content using a spe- Tariff Negotiations which were completed 
cial process in which high-purity rhenium during the year, the duties on unwrought 
metal was produced from a mixed starting and wrought rhenium were to be reduced 
material of crude rhenium salts and rhe- in stages by 50 percent over the 5-year : 
nium scrap. period, 1968-72. In the first stage, effective 

Foreign Trade——During 1967, imports January 1, 1968, the duty on unwrought 
of high-purity rhenium metal powder rhenium was to be reduced from 10.5 per- 
totaled 96 pounds valued at $42,512. Im- cent to 9 percent and that for wrought 
ported rhenium metal powder continued rhenium from 18 percent to 16 percent. 

_ Table 7.—U.S. imports of rhenium metal, by countries 

(Pounds of contained rhenium) ~ 
a 

Country 1963 1964 1965 1966 1967 | ee 

France_____.--..-2-- 2-22 -- eee eee eee eee wane ee ee 5 wane nene 23 
Germany, West_______.__.._-___..__ 1 -e ee 20 208 460 84 72 
United Kingdom___.______. 2 eee Le 4 4 non----e 1 

Total... 2-22-22 eee 20 212 469 84 96 
ee 

WORLD REVIEW Yugoslavia.—Exploration of the aban- 
doned Mackatica molybdenum mine near 

France—The U.S. rhenium imports  Surulica indicated the presence of signifi- 
| from France are believed to represent cant quantities of rhenium. It has been 
, material marketed by the Belgium firm estimated that there are approximately 40 

| Sté. Générale des Minérals for Société tons of rhenium content present in the 
Générale Métallurgique de Hoboken, mine and probably considerably more in 
Hoboken, Belgium, a company associated the unexplored deposits in the surround- 

| with Fansteel Metallurgical Corp., which ing area of some 60 square miles. Tests 
recovers the rhenium from porphyry copper indicated that the molybdenum ore from 
concentrates from the Congo (Kinshasa). this mine has an average rhenium content 

Germany, West.—Rhenium metal pow- of 150 grams (0.33 pound) per ton of 
der was recovered and marketed in West ore. 
Germany by Herman Stark, Goslar, from Technology.x—The rhenium recovery 
porphyry copper concentrate imported circuit at the new molybdic oxide plant 
from Chile. Stark’s annual estimated pro- of Kennecott Copper Corp. outside Salt 
duction of rhenium metal is believed to Lake City, Utah, was described by H.R. 

| be about 500 pounds. Spedden and J.D. Prater in a talk, “Ken-
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Figure 1.—Rhenium recovery flowsheet at Kennecott Copper 
Corporation, molybdic oxide plant. 
(Courtesy Kennecott Copper Corp.)
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necott Copper Corporations’ Molybdenite oped by Bureau of Mines scientists which 
Roasting Plant,” at the Rocky Mountain allowed closely controllable compositions 
Minerals Conference in Denver in Septem- by the hydrogen coreduction of the freeze- 
ber 1966. A detailed flow sheet of this dried ammonium compounds obtained 
operation is shown in figure 1. from an aqueous solution. 

The significant advantages offered by Technetium (Tc), a radioisotope found 
alloying tungsten and tungsten-base alloys in the waste fission products of nuclear 
with rhenium were found to be the lower- reactors, is a sister element to rhenium 
ing of the ductile-brittle transformation and has similar properties. Because of its 

temperature and the imparting of suffi- similarity and potentially more abundant 
cient ductility to allow the resulting alloys supply technetium continued to be eval- 
to be formed at or near room temperature : . . 
while still retaining exceptional high-tem- uated as a replacement for rhenium am 
perature, high-strength properties. A tungsten-base alloys. In addition, studies 

method of preparing ultrafine, extremely Of technetium as a catalyst to replace 
homogeneous, and finely mixed tungsten- rhenium are being conducted at Brigham 
rhenium powders continued to be devel- Young University, Provo, Utah. | 

| | . SCANDIUM *“* 

Domestic Production.—Scandium was Most demand was from university and 
recovered in small quantities from thor- other research groups, some of which were 
tveitite and euxenite imported from Nor- engaged in Government research of a clas- 

way and from sludges recovered in ura- sified nature. Most research interest ap- : 
nium and tungsten processing. The princi- peared to be centered on the use of scan- 
pal producers, refiners, or dealers in dium in alloys and of scandium oxide for 
scandium were as follows: Alfa Inorganics, heat- and _ corrosion-resistant coatings. 

Inc., Beverly, Mass.; Atomergic Chemetals Small quantities of high-purity scandium 

Co., Division of Gallard-Schlesigner Chem- sheet were reportedly used in nuclear re- 
ical Manufacturing Corp., Carle Place, search. In other suggested uses scandium 
N.Y.; King Products, Inc., Arlington, N.J.; oxide and carbide were tested as special 
Research Chemicals, Division of Nuclear refractories and ceramic shapes and as 

Corporation of America, Phoenix, Ariz.; high-termperature semiconductors. 

Semi-Alloys, Inc., Mount Vernon, N.Y.; Prices.—Prices of scandium and_ its 
and Semi-Elements, Inc., Saxonburg, Pa. compounds covered a wide range, as usual, 

Most uranium ores contain traces of and were very little different from those 
| scandium and when such ores are treated of 1966 but were appreciably less than 

by processes using solvent extraction, part those in 1965. Price variations depended 
of the scandium accumulates in the organic on purity and quantity, mainly, but also 
solvent along with some other elements. because few standard use specifications had 
The organic solvent must be purified been developed and most orders were filled 
periodically, and the resulting sludge, onacustom basis. ~ | 

mostly iron, contains up to 0.10 percent Scandium oxide of 99.9-percent purity 

scandium. was quoted at $2.80 to $5.00 per gram in 

Consumption and Uses.—Demand in 25-gram to 1-pound lots. The most com- 
1967 for scandium appeared to be little mon scandium  salts—chloride, nitrate, 

changed over what it has been for several sulfate, oxalate, and acetate—were priced 
' years. Scandium metal and compounds con-__ per gram from $5.00 to $6.50 for hydrous | 

tinued to be used primarily in experi- forms and from $6.50 to $7.50 as anhy- 
mental work on a laboratory scale. Gon-  drous salts, with somewhat higher prices 

sumption was measured in grams, but for quantities less than 100 grams.. Less 

: several producers offered some compounds common scandium compounds such as the 
| in pound lots. The only commercial use selenide or telluride were quoted at prices 

reported was for the radioisotope scan- up to $50 per gram. 

| dium-46, used in small quantities for log- Scandium metal in ingot form was listed 
ging oil wells; it was produced at the Oak on one price sheet at $32 per gram in 10- 

Ridge National Laboratory of the Atomic 
2 Energy Commission. | 14 Prepared by Charles T. Baroch.
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gram lots, Scandium foil, which seems to Technology.— Nuclear Science Ab- 
be increasing in demand, was available at stracts® for 1967 indexed 280 abstracts. 
prices varying from about $23 per gram concerning scandium, 132 of Which were 

for a thickness of 60 mils (thousandths of on scandium isotopes, 49 were. on the 
an inch) to about $75 per gram for thin determination of scandium, 24 were on 
foil of 5 to 10 mils thick. separation and purification of scandium 

The radionuclide scandium-46, as the P™™P2 lly by ion exchange and. solvent 
: . . . . extraction, 24 were on scandium oxide 

chloride in a solution of hydrocloric acid and other compounds, 18 were on alloys, 
and with a specific activity of 10 curies per and the balance were principally con- 

gram, was offered at $20 per millicurie and cerned with physical characteristics of 
. 10 millicuries for $35. scandium, its alloys, and compounds. > 

SELENIUM * | a | 

Although strikes in the nonferrous in- national stockpile and 306,602 pounds in 
dustry drastically reduced domestic produc- the supplemental stockpile. | 
tion of selenium during the second half Domestic Production—In the United | 
of 1967, a record first half maintained the States, six plants produced selenium. Five 
year’s total at 96 percent of the 1966 level. of the six were located at the following 

The Government inventory of selenium major electrolytic refineries: American 
. was increased by the addition of 22,037 Metal Climax, Inc., Carteret, N. J.; Ameri- 

pounds to the Commodity Credit Corpora- can Smelting and Refining Co., Baltimore, , 

tion stockpile inventory. Also, 48,963 Md.; International Smelting and Refining 
pounds is on order, and will be added to Co., Perth Amboy, N. J.; Kennecott Cop- 

the 22,037 pounds before March 1968. P& Corp., Garfield, Utah; and Kennecott. 
. } a Refining Corp., Anne Arundel County, 

This total of 71,000 pounds was obtained Md. The si | a 3 
. , e sixth producer, the Kawecki 

by barter from Canada and Japan. With Chemical Co., Boyerstown, Pa., is pri- 
the exception of these additions, the in- marily a producer and fabricator of rare 

ventory remained unchanged during 1967, metals and rare metal alloys or. com- 

with 97,100 pounds of selenium in the pounds for electronic equipment. . 

| Table 8.—Salient selenium statistics | 

(Thousand pounds of contained selenium) | : 

1963 1964 1965 1966 1967 | 

United States: : 7 
Production.______..__.__-- 928 929 540 620 598 
Shipments to consumers__-_- 679 646 824 845 659 
Imports for consumption_. _- 339 293 251 286 301 
Stocks, Dec. 31, producers___ 1,022 1,305 1,021 797 736 
Price per pound, commercial . 

grade___......_.....-.-. $4.50-$5.75 $4.50-$6.00 $4.50-$6.00 $4.50--$6.00 $4.50-$6.00 
World: Production._.____._____- 2,016 2,160 1,799 2,000 . 2,069 

Consumption and Uses.—About half of _ ther slight reduction during 1967. How- 
the selenium consumed in 1967 went into ever, producers’ stocks at the end of the 
electrical or electronic equipment. Pig- year were substantially greater than their 

ments and glass consumed approximately annual shipments to consumers. | 

one-fourth of the total. The remainder was Prices—Selenium prices remained 
used in xerography, as a catalyst in organic steady at $4.50 per pound, for commercial 
reactions, and as a reagent in electroplat- 
ing. Consumption declined more than 15 9  ~ 

percent in 1967. 3 U.S. Atomic Energy Commission. Nuclear 

Stocks.—The sharp 1966 decline in Science Abstracts. V. 21, Nos. 1-24, 1967, 
producers’ stocks was extended by a fur- "16 Prepared by J. A. Rowland.
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grade, and $6.00 per pound, for the high- losses in United States and Swedish pro- 

purity grade. duction, and raised 1967 world production 

Foreign Trade.—Seventy-seven percent to the highest level since that of 1964. An 

of the selenium imported during 1967 was increase in Canada’s production of refined 

from Canada; 20 percent was shipped from —_ copper accounted for some of the increase 

the United Kingdom; Japan and West Ger- in selenium but, evidently, substantial 

many supplied the remaining 3 percent. stocks of selenium-bearing copper slimes 

World Review.—A 30-percent increase were also available. 

in Canadian production of selenium offset 

Table 9.—World production of selenium by countries 1 

. (Pounds) . 

Country 1963 1964 1965 1966 1967 P 

Australia ¢_.......---.------.~-------- 3,500 3,500 5,250 4,400 NA 

Belgium-Luxembourg (exports) .--.----- 54,013 87, 082 98,035 91,271 r 90,400 

Canada_._---.----.------------e- nee 468,772 465,746 512/077 *575,412 752,221 
Finland...__...---.----------«------ 15,417 14,500 12,577 11,973 e 13,900 

Japan..._..-.--.---.-----------+---- 313 , 494 325,926 348 , 038 r 421,190 422,172 

Mexico._..--.----------------------- 6,336 r 6,980 r 18,137 13,772 NA 

Peru_...-..--..-------------<4-+---- r19,791 16, 797 18,964 13,131 NA 

Sweden... .-.------.------ -+-- ee ee ee 156, 500 180,800 r176,400 e:181,000 ¢170,000 

United States......--.--------------- 928 , 000 929, 000 540,000 620, 000 598 , 000 

Yugoslavia. ..-.--------------------- 4,120 8,439 17,441 r 20,558 e 22,000 

Zambia 2. .....----.----------------- 45,962 ¥ 121,699 t 57,574 e 58,000 NA 

Total 3.._.-..----------------- * 2,015,905 r2, 160,469 ¥1,799,4938 «2,000,707 2,068,693 

e Estimate. Preliminary. ‘Revised. | NA Not available. 
1 Compiled mostly from data available May 1968. 

3 Contained in copper refinery slimes exported for treatment. 

3 Total is of listed figures only; no undisclosed data included. 

Technology.—A 1967 Bureau of. Mines year. Cigarette paper was found to contain 

publication deals comprehensively with 10 parts per million of selenium and the 

: contemporary technology of selenium.’’ selenium content of other types of paper 

Over 1 thousand technical articles pub- ranged from 1.2 to 6.5 parts per million. 

lished on selenium in 1967 were abstracted There was also considerable debate over 

for publication by the Selenium-Tellurium the possibility: that selenium could cause 

Development Association, Inc. The Asso- lung cancer. pO 

ciation also sponsored a 2-day international Selenium was one of the three compon- 

symposium on the Physics of Selenium and ents in two new ferromagnetic spinels de- 

Tellurium. Major topics for discussion veloped during the year. Further develop- 

were: band structure, crystal growth and ments could create a substantial demand 

characterization, optical properties, and for the metal. Continuing research in 

electrical properties. animal nutrition added to the evidence 

| The toxic characteristics of selenium re- that selenium may be an important trace 

ceived considerable attention during the feed additive. 

: TELLURIUM * 

Domestic production of tellurium was duction during 1967: American Metal 

reduced more than 30 percent by strikes Climax, Inc., Carteret, N.J.; American 

: that closed a large proportion of the cop- Smelting and Refining Company, Balti- 

per refiners during much of the second more, Md.; International Smelting & Re- 

half of 1967. Imports, however, were in- fining Co., Perth Amboy, N.J.; Kawecki 

creased to 5 times the 1966 level. Chemical Co., Boyertown, Pa.; Penn Rare 

| Domestic Production.—Commercial tel- Metals, Inc., New York, N.Y.; Phelps 

| lurium is a byproduct of electrolytic refin- = —77——_7__ 
. YP y 17Lansche, Arnold M. Selenium and Tel- 
ing of copper and lead. lurium, oe ree Survey. BuMines Inf. 

: : irc. > , 56 . 
: The following companies reported pro- 18 Prepared by J. A. Rowland.
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Table 10.—Salient tellurium statistics | 
(Thousand pounds of contained tellurium) . | 

a 1963 1964. 19651966 g67 
United States: . | 

- Production, primary and secondary______ 201 145 195 199 135 Shipments to consumers... 2.222, 134 ‘122 — 146 215 ‘172 Stocks, Dec. 31, producers..._._________ 141 162 | 212 195 . 186 Imports____-_--_._ 2222222222227 2 6 18 18 91 Price per pound, commercial grade______ $6 $6 $6 $6 $6 World: Production___-____..._._____..._____ 320 281 =. 821 | 334 247 

Dodge Refining Corp., New York, N.Y.; 000 were imported from Japan, and 22 7 _ and United States Smelting, Refining and 400. pounds were imported from Peru. Mining Co., East Chicago, Ind. 7 World Review.—Moderate increases in Consumption and Uses.—Seventy-five Canadian and Japanese production of tel- percent of the tellurium consumed in 1967 lurium amounted to about one-fourth: of was about equally distributed to ceramics, the 1967 drop in U.S. production. Thus, chemical compounds, and alloys. A consid- despite a probable significant increase in | erable part of the remaining 25 percent Peruvian production, a decline of more | was used in thermoelectric devices and than 10 percent should be anticipated in small quantities were used in rubber and free world production during 1967. | explosives. : : Technology.—A 1967 Bureau of Mines Stocks.—Despite the sharp decline in _ publication reviews the technology and domestic production, producers’ stocks of production of tellurium.! tellurium dropped less than 5 percent. On October 12 and 13, an International | Thus, with the substantial decline in ship- Symposium on the Physics of Selenium and ments, producers’ stocks at the close of = Tellurium was sponsored by the Selenium- 1967 were slightly larger than their annual Tellurium Development Association, Inc. shipments. The purpose of the symposium was to im- Prices.—Tellurium prices remained at prove the understanding of basic properties $6.00 per pound for commercial grade in of_tellurium and, thus, promote wider use 100-pounds lots. of the metal in electronic and optical de- Foreign Trade—aAn increase of 73,000 vices. Proceedings of the Symposium are pounds in tellurium imports more than to be published, late in 1968, by Pergamon compensated for the 64,000-pound decline Press Limited. : 
in -domestic production during 1967. Three | 
countries supplied these imports: 44,978 — | - 
pounds were imported from Canada, 23,- 19 Work cited in footnote 17. | 

Table 11.—Free world production of tellurium by countries! | 
(Pounds) eee 

Country . 1963 1964 1965 1966 1967 P 
ee 

Australia ?_________ ee. e 2,000 3,500 _--_---8) LL NA Canada.______..-__- 76,842 — 77,782 69, 794 * 72,239 82,098 Japan_____--___ 2 13,256 7,573 ® 20,324 22,701 29,760 Peru_.___---__ 26, 634 ™ 46,758 * 36,046 39,654 NA United States. 2-2 201,000 145, 000 195,000 199,000 135,000 I 
Total 3____ ee, 319 , 732 280,613 321,164 333, 594 246, 858 

Restate aN 

e Estimate. P Preliminary. T Revised. NA Not available. 1 Compiled mostly from data available May 1968. 
2 Recovered in copper refinery by Electrolytic Refining and Smelting Co. of Australia Pty. Ltd. . 3 Total is of listed figures only; no undisclosed data included.
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Tellurium was one of the three com- lurium. A steady demand for considerable 

ponents in two new ferromagnetic spinels quantities of tellurium could result from 

developed by Semi-Elements, Inc. during general acceptance of a new lithium-tel- 

1967. Further development of either spinel lurium battery developed by Argonne 

could create additional demand for tel- National Laboratories. 

THALLIUM” 

Domestic Production.—American Smelt- has sharply curtailed the use of thallium 

ing and Refining Company, at its Denver, for that purpose. Use of thallium for elec- 

Colo. plant, was the only domestic pro- tronics, components of solder, fusible 

ducer of thallium and thallium sulfate. alloys, and other minor applications has 

Production was from certain base-metal apparently increased substantially, largely 

; smelter flue dusts, residues, or other offsetting the losses for pesticides. 

smelter products. into which part of the Price-——The quoted price of thallium 

trace quantities of thallum contained in metal remained $7.50 per pound. 

the ores were concentrated. Foreign Trade.—Imports for consump- 

Uses.—The ruling by the U.S. Depart- tion of thallium (unwrought, waste, and 

| ment of Agriculture, under authority of scrap) totaled 117 pounds with 100 pounds 

the Federal Insecticide, Fungicide, and obtained from West Germany, 16 pounds 

| Pesticide Act, to prohibit the private use from Canada, and 1 pound from the 

of thallium products in control of insect United Kingdom. | 

and rodent pests, effective August 1, 1965, 20 Prepared by H. J. Schroeder.
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_ GREENSAND * 

Domestic production of greensand (glau- a water softener. | 

conite) increased 5 percent in quantity Since only two firms, Kaylorite Corp. of 
: and decreased 1 percent in value compared Maryland and Iversand of New Jersey, 

with that of 1966. The average annual produced greensand in 1967, statistics on 
production for 1963-67 was 3,298 short production and sales for the year are with- 
tons valued at $193,576. The material was held to avoid disclosing individual com- 
marketed for use as a soil conditioner and pany confidential data. 

| IODINE ” | 

Production of naturally occurring iodine of iodine was delivered to the Government | 
in the United States decreased in 1967, stockpile in 1967. - - 
because late in 1966 one of the country’s Domestic Production.—Crude iodine 
two producing facilities, the operation near production in the United States was 16 
Seal Beach, Calif., was closed down. Mich- percent lower in volume and 13 lower in 

: igan, the only producing State, 1eached a value than in 1966. The entire 1967 out- 
new high with an output slightly above Put was recovered from natural brines at 

that of 1966. Imports of iodine decreased Midland, Mich., by the Dow Chemical 
substantially during 1967 owning to the re- Co., and production from this source was 
duction in deliveries under the barter ‘Slightly higher than in 1966. Operations of 
program. The Dow Chemical Co., near Seal Beach, 

| Legislation and Government Programs. Calif., were phased out in September 1966. 

: —The Government strategic stockpile con- Consumption and Uses.—The consump- 
tained 2,955,693 pounds of iodine, the sup- tion of crude iodine declined 5 percent 

: plemental stockpile 4,149,923 pounds, and compared with 1966 consumption. How- 
; the Commodity Credit Corporation stock- ever. a large increase in the consumption 
i pile 251,928 pounds for a total of 7,357,- of crude iodine for sanitizers, dis- 
f 944 pounds at the end of 1967. The stock-  infectants, and intermediates resulted in 

pile objectives for iodine is 8 million a 44-percent increase in the consumption 
pounds. of iodine organic compounds compared 

| Under the barter program authorized by with 1966 levels. Much of the iodine and 
the Agricultural Trade Development and its compounds was consumed in medicines 

Assistance Act of 1954, as amended, and antiseptics and agriculture. New appli- 
| (Public Law 480, 83d Congress) and the cations for iodine included use as a stabil- 

Commodity Credit Corporation Act, as §=———— 
: amended, approximately 252,000 pounds 2 prepared by Pears W. ee 

! 
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izer and as a catalyst in chemical proc- ficult to lubricate and hard to machine 
esses. Iodine is also becoming useful as a space-age materials. 
lubricant and cutting-oil additive for dif- 

Table 1.—Crude iodine consumed in the United States 
SSeS 

1966 1967 . 

Products Crude iodine consumed Crude iodine consumed 
Number ar Number LY 
of plants Thousand Percent of plant Thousand Percent 

pounds of total pounds of total 
eee 

Resublimed iodine________- 7 194 5 6 120 3 
Potassium iodide__________ 12 1,505 40 11 1,301 36 ‘ Sodium iodide____________- 2 WwW WwW 5 WwW WwW 
Other inorganic ecompounds-_ 20 1,121 30 19 790 22 
Organic compounds________ 24 944 25 — 25 1,363 38 

Total___--.-.-_____ 144 3,764 100 142 3,574 2100 
eee 

W Withheld to avoid disclosing individual company confidential data; included with “Other inorganic 
compounds.”’ 

1 Nonadditive total because some plants produce more than 1 product. 
? Data do not add to total shown because of independent rounding. 

Stocks.—Stocks held by firms that con- December 31, 1966. | 
. vert crude iodine into resublimed iodine Prices.—The price of iodine and its com- 

and iodine compounds declined 15 percent pounds remained constant throughout 
in 1967. Yearend stocks were 725,937 1966 and 1967. Prices were.as follows: 
pounds compared with 855,791 pounds on 

| Per pound 
Crude iodine, drums___.____.______--.._.________..____. $1.18 
Resublimed iodine, U.S.P., drums, f.o.b. works_______._.__.__.___________._._...._.._.- $2 .20— 2.22 
Calcium iodate, drums, delivered__._____.._.._.-_._.-.__..___._...._.................. 1.45- 1.60 
Calcium iodide, 25-pound jars, f.o.b. works_______.______.__________......_...._.._... 4.27 
Potassium iodide, U.S.P., crystals, drums, 500 pounds or more delivered________________. 1.45 
Potassium iodide, U.S.P., crystals, drums, smaller lots, delivered __ wee ee eee ee eee 1.47 
Sodium iodide, U.S.P., 300-pound drums, freight equalized__._____._._.___.____..__.____ 2.13 

Source: Oil, Paint and Drug Reporter. 

Foreign Trade—Imports of crude and 56 percent in value compared with 
iodine in 1967 were substantially below 1966 levels. Imports of resublimed iodine 
those of 1966 because of the reduction in in 1967 were 9,000 pounds compared with 
receipts for the Government stockpile 2,000 pounds in 1966. Beginning January 
under the barter program. Imports for con- _1, 1965, the exports and reexports of iodine 
sumption decreased 52 percent in volume _ were no longer separately classified. 

Table 2.—U.S. imports for consumption of crude iodine, by countries 

(Thousand pounds and thousand dollars) , 
Seneca 

1965 1966 1967 
Country eee 

Quantity Value Quantity Value Quantity Value 
eee 

Canada_.___.______._.___-8 ee. pee eee pee eee 30 $29 
Chile. ___._. 222 oe. 2,111 $1,689 4,404 $3, 676 2,174 1,834 Hong Kong___.-__._-_..-_--__-_.________.-. Lee. 11 ps 
Japan___-.____-_ 736 787 2,718 2,245 1,255 1,314 Sweden_.___- 2-2-2 eee eee eee (2) Q) 

Total___-- 2-2-2 eet.) (2,847 2,476 7,133 5,934 3,459 3,177 
eee 

1 Less than 34 unit.
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World Review.—Chile——In November Japan.—Elemental iodine production in 

1966, the Anglo-Lautaro Nitrate Corp. 1966 amounted to 2,895 short tons com- 

‘informed the Chilean Government that in- pared with 2,417 tons in 1965, an increase 

creased competition from synthetic nitrates, of approximately 20 percent. 

unfavorable exchange rates on nitrate ex- Technology.—To determine if the vio- 

ports, and high production costs had com- lence of hurricanes can be lessened, such 

bined to make continued production at the. storms were seeded with silver iodide in a 

corporation’s Maria Elena operation un- project conducted by the Department of 

economic. To avoid closing Maria Elena Navy and the Environmental Science Serv- 

altogether, the corporation announced it ices Administration, Department of Com- 

would restructure the operation to produce __merce.° 

200,000 tons of potash nitrate, 189,000 Iodine concentrates and products are 

tons of sodium sulfate, and 1,000 tons of | now manufactured by a “cold process” in 

* iodine.? which a solution of iodine and iodide are 

According to the Servicio de Mines del added to unheated detergent. Products pre- 

Estado, Chilean iodine production during pared by this process are extremely stable 

1966 was 3,231 short tons. This was an in- with respect to available iodine content 

crease of 23 percent over the 1965 output. and are unique in that essentially no : 

With the change in the production sched- organic carbon-iodine bonded fragments 

ule of its Maria Elena plant and the ex- are formed. The addition of iodide has a 

pansion of iodine production facilities at profound effect on detergent-iodine com- 

its Pedro de Valdivia plant, the Anglo plexing. Certain nonionic detergents inten- 

{ Lautaro Nitrate. Corp. expects to have  sify iodine color at concentrations below 

facilities capable of producing 4,079 short 10 parts per million, rivaling starch as an 

tons of iodine annually.‘ . | iodine indicator.® 

LITHIUM ‘ 

Outputs of domestic lithium mineral N.C. Production data were not available 

source materials were the largest ever re- for publication. Lithium Corporation of 

ported. Imports of lithium minerals, more America, Inc., merged with Gulf Sulphur 

than 90 percent of which came from Corp. to form a new organization, Gulf 

Southern Rhodesia almost tripled those of | Resources and Chemical Corp. Lithium 

1966. | Corporation of America thus became a 

Legislation and Government Programs.— subsidiary of the new organization. 

The Government-held stock of’ lithium Consumption and Uses.—Figures on con- 

hydroxide, monohydrate, remained at 6,497 sumption of lithium mineral raw materials 

short tons. and lithium primary products were not 

Domestic Production.—Outputs of spod- _ available for publication. 

| umene flotation concentrate from peg- Domestic spodumene flotation concen- 

matite and lithium carbonate from brines trate and lithium carbonate from brines 

were larger than ever reported. Foote Min- were processed into numerous chemicals 

: eral Co. mined and milled spodumene for a wide variety of applications. The 

from pegmatites at Kings Mountain, N.C., major uses were in ceramics, greases, air 

and also recovered lithium carbonate from conditioning, polymers, alloying, and or- 

brines at Silver Peak, Nev. American ganic synthesis, and there was a growing 

Potash & Chemical Corp. recovered lithium use in aluminum metal production. Re- 

| carbonate from brines at Trona, Calif. search for new lithium applications in- 

: Keystone Chemical Corp., Keystone, S. cluded the development of lightweight, 

: Dak., produced a small quantity of ambly- §——————— 

| gonite from the Ingersoll Mine and also 3U.S. Embassy, Santiago, Chile. State De- 
: shipp ed some lepi dolite. partment Airgram A-498, Feb. 13, 1967, p. 

The processors of lithium raw materials 4U.S. Embassy, Santiago, Chile. State De- 

. to lithium primary products were Foote pas tment Airgram, Aq183, Oct. qe ed Pan 

i Mineral Co., Sunbright, Va., and Silver eilver Iodide v. 101, No. 8, Aug. 19, 1967, p. 

Peak, Nev.; American Potash & Chemical ’ Schmidt, W., and M. Winicou. Detergent- 

Corp., Trona, Calif.; and Lithium Cor- Todine | Systems. Soap and Chemical Specialities, 

poration of America, at Bessemer City, ‘7 Prepared ty Donald E. Eilertsen.
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high-energy batteries for driving auto- glass industries. oe , 
mobiles electrically to reduce air pollution Prices.—Lithium metal, 99.8 percent 
caused from gasoline-driven vehicles. Do- pure, was quoted at $9 to $11 per pound 
mestic spodumene and imported lithium throughout 1967.8 | , 
minerals were used in the ceramic and a 

Table 3.—Prices of selected lithium products in 1967 

(Per pound) . 

. Item January to March 13 to 
March 12, 1967 yearend 1967 

Lithium metal, 100-pound lots, delivered_____.__________..__.__._.._._. $7.50 $7.50 
Lithium carbonate: 

Drums, ton lots. _.-_.------ ~~ 22 eee 60  _. 22 eee * 
Drums, carlots, truckloads, delivered__._.___.______._.__._____.. _-. ee 10.425- .45 

Lithium chloride: 
Chemically pure, anhydrous, drums, ton lots... eee 1.27)  ___in eee 
Technical, anhydrous, drums, carlots, tuckloads, delivered or works, 

freight allowed___..__._._..___.-__- eee A 
Anhydrous, carlots, truckloads, delivered___.____...____...___2.. _..-_-___- 2 .825- .875 

Lithium fluoride: . 
Barrels, ton lots and more, delivered__.___._____._-_-_____._____- 1.61 wee eee eee eee 
10,000 pounds, minimum, delivered___.____________._. 0 oo. Le 31.56 - 1.65 

Lithium hydride: 
Powder, drums, 500-pound lots or more, works__..-----..----_._- 9.50 we eee ee eee ee 
Carlots, truckloads, delivered. ___..._._-2------ eee eee 7.10 

Lithium hydroxide, monohydrate, drums, carlots, truckloads, delivered __ 575 535 \ 
Lithium nitrate, technical, drums, 100-pound lots..----------.-------- 1.15- 1.25 £1.15 - 1.55 ‘ 
Lithium stearate, drums, carlots, works__________________._________- 475 5 .475- .49 
Lithium sulfate, drums, 100-pound lots..__--_._._._______._.____.__. 1.15- 1.25 61.15 —- 1.30 | 

eS 

1 $0.45 until March 26; $0.425 until December 3; and then $0.425-$0.445. 
2 $0.825 until December 3; $0.852-$0.875 until December 17; and then $0.825—$0.85. . 
$1.56 until March 26; $1.56- $1.61 until December 17; and then $1.56-$1.65. 

4$1.15-$1.25 until March 26; and then $1.25-$1.55. 
> $0.475 until March 19; and then $0.49. 
6 $1.15-$1.25 until March 26; and then $1.20—$1.30. 
Source: Oil, Paint and Drug Reporter. 

Foreign Trade.—Quantitative data were largest supply, 91 percent in 1967, came 
not available on the exports of lithium from Southern Rhodesia. Imports of 
minerals and lithium metal, alloys,.and lithium materials, other than those shown 
compounds. - in table 4, were as follows: | | 

Imports of lithium minerals rose sharpl rr 
. P ply 8 Metals Week. v. 388, No. 1-52, January- in 1967 after a 2-year slump. As usual the pecember 1967, 

eee 

Item Pounds Value Country 

Lithium (unspecified form)_.___._....__...._ 1,650 $1,030 United Kingdom. 
Lithium stearate_______._....___...._-___-_ 80,000 9,791 Netherlands. 
Lithium compounds_.__________.___________ 290 6,225 Mostly from United Kingdom. 
Lithium salts___-__.__-_.------..-_----.--. 61,240 95,469 Canada. 

Et 

Table 4.—U.S. imports for consumption of lithium minerals, by country of 
origin and U.S. customs district 

eee 

1966 1967 
Country of origin and U.S. customs district ————_—_-———F 

Short Value Short Value 
tons tons 

See 

Brazil: Baltimore_._..___-..-.-__-.._---__-_.o__- eee eee. 45 $5,009 
Canada: St. Albans_________-_-___.__--___l-____-uu ee. Leet 2,333 44,391 
Rhodesia, Southern: 

Baltimore_______-___-..------.2------1 _--_--_----- 7,856 $242,016 22,424 668 , 603 
Charleston___.-_____-.---..---2 eee eee Leet 1,131 48,065 

South Africa, Republic of: New York___._...__.___-_-_--.-. 1,404 17,458 LLL ee LLL Lele 

| Total___.__ 22 ee eee eee. 9, 260 259,474 25,933 766,068 
eee
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World Review.—Australia—The Gov- Canada:—Data on Canadian lithium de- 
ernment abolished restrictions on the ex- posits and occurrences were compiled, 
port of lithium minerals to all Communist largely from publications, private reports, 
countries except mainland China in Sep- and personal communications with many 
tember. Lithium has been on the strategic geologists, engineers, and prospectors.° 
list of materials for 16 years. : Rhodesia, Southern.—Bikita Minerals 

Brazil—A large deposit of petalite was (Private) Ltd. which experimented with 
discovered near Aracuai, on the Piaui froth flotation treatment of low-grade 
River in the Jequitinhonha Basin in Minas quartz-lepidolite ores, began to produce 
Gerais. The first 100 tons of petalite from lepidolite concentrate continuously. The 
the Nesinho mine was accumulated for concentrate contained 4.5 percent LizO 
shipment to a glass factory at Sao Paulo and was low in iron. The planned annual 

| for use in glass for television tubes. output was 2,500 tons.” | 7 

| Tabe 5.—Free world production of lithium minerals, by countries } a 

a (Short tons) . , an 

| Country | _ Mineral produced -««-1963.-s«1964. «1965. «1966. 1967 

North America: ? Canada___......: Spodumene (LizO content) - 822 © 528 507 127 - 283 
South America: . 

Argentina_______._.._-.__..... Lithium minerals________. 1,583 799 - 686 287 NA 
x Brazil__.__.......--.-.------ (Socdeconite------------- meee eee nee 328 ..... NA 

Spodumene 3______._____- 28 ___u Le 7,512 e100 NA 
Surinam.....-...-...---.---- Amblygonite___........-_ 3 568 NA NA NA NA 

Africa: a 
Mozambique___..-........-.. Lepidolite....__.._..___- 115) ____ee 88 _.... NA 

Eucryptite...._.._.-.._.. ™1,142 806 e 705 NA NA 
Amblygonite._.......-.-- §2 -.--.. ~-L-.-- NA NA 

Rhodesia, Southern_.._.__..._. {Lepidolite..........._... 16,157 22,943 ¢17,700 NA NA 
Petalite._________._..._. 29,946 36,449 e¢ 29,900 NA NA 

. . ‘(Spodumene____..__..-_-. 2,285 6,965 ¢ 15,300 NA. NA 
Rwanda....-_----.----.----- Amblygonite_._.__.._.__- 406 325 _.._... --.-. NA 
South Africa, Republic of_..... Lithium minerals________- 417 179 ' 958 £3837 © 400 

oo (Amblygonite___.__....--- 128 13 _ 389 30 NA 
South-West Africa, Territory of- \Ponieeee won ee eee nee 86 407 298 365 NA 

Petalite.__....-....--.--. 865 | 798 1,832 1,344 NA 
Uganda_.__.-_.--.----_-..-.. Amblygonite__._._._.__._-- 53 22 22 _..... NA 

: Petalite._......--..---.-- 437 233 a 
Oceania: Australia.__._._......... {Amblygonite______.._____- 22 _____- 347 1,112 NA 

se Spodumene.___.__...---- 24 58) ----2-50 ele nee 

e Estimate. P Preliminary. or Revised. NA Not available. | | 
1 Compiled mostly from data available April 1968. 
2U.S. figure withheld to avoid disclosing individual company confidential data. 
3 Exports. — 

Table 6.—South-West Africa: Exports of lithium mineral concentrates | 

/ y | Amblygonite Lepidolite | Petalite | 
: ear eae eS ESS rn NR AT A SRD 

Short tons Value Short tons Value Short tons Value 

1964... -nee ee eeeee eee eee 542s, 21 1,151 $26, 425 
1965__-..-.-.-.-.- 669 NA 170 3,564 1,110 t 23,971 
1966__-_----...-- 13 $1,260 598 17,819 1,327 ® 32,028 

® Revised. NA Not available. 

Technology.—Foote Mineral Co.’s large 800 feet deep, contains 6.2 percent Na, 0.8 
lithium brine. operation at Silver Peak, percent K, 0.04 percent each of Mg and 

; Nev., which started in 1966, was described. _Li, 0.05 percent Ca, 0.71 percent SOx, and 
: The lithium-bearing sediments in the area 10.06 percent Cl. The brine is pumped to 
: extend about 8 miles in length and 4 miles | 
: . . : timat oe 

in width and various reserve estimates 9 Mulligan, Robert. Geology of Canadian 
range from 500,000 to 50 million tons of Lithium Deposits. Canada Geol. Survey, Econ. 

: ithi ide. i ra fro Geol. Rept. 21, 1965, 131 pp. 
lithium chloride. The brine extracted from = Seyrttr Buuetin’ (London). Bikita Produe- 

| approximately 20 wells which are 300 to ing Lepidolite. No. 5206, June 16, 1967, p. 23.
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a series of evaporation ponds, where about crude lithium carbonate. This product is 
90 percent of annual evaporation occurs in washed and dried and readied for ship- 
5 months. The concentrated brine, con- ment to customers.” | 
taining 3 to 4 percent lithium chloride, is Widespread interest in reducing air 
pumped 2 miles to a processing plant in pollution caused by gasoline-driven auto- 
Silver Peak, where calcium and magnesium mobiles led to accelerated research on ex- 
are first removed and the remaining solu- perimental lithium batteries for electric 

_ tion then reacted with soda ash to produce cars. | 

| | MEERSCHAUM ” 

Domestic consumers of meerschaum re- pounds, and 18 percent in value, to $19,- | 
mained dependent on imports for their 443, in 1967. Turkey supplied 88 percent 
supplies. Turkey remained the primary of the imports. The remainder came from 
world producer with an output of 148,000 France and West Germany. The material’ 
pounds in 1967. Production statistics were continued to be used primarily for 
not available for the other producing smokers’ articles such as pipes and cigar 
countries, Tanzania, Kenya, and the Somali and cigarette holders. Additional meer- 
Republic. schaum is imported in the form of manu- 

Imports of meerschaum for consumption  factured products for which no statistics 
declined’ 13 percent in quantity, to 11,707 are collected. ms 

| QUARTZ CRYSTAL | 

ELECTRONIC-GRADE “* 

The consumption of raw quartz crystal, Thermo Dynamics, Corp., Shawnee Mis- 
both natural and manufactured, declined sion, Kan.; Thermal Kinetic Corp., Tucson, 
almost 9 percent from that of 1966. How-  Ariz.; and Western Electric Co., Inc., 
ever, the consumption of manufactured North Andover, Mass. The major domes- 
quartz increased 29 percent. The produc- tic producers were Sawyer Research Prod- 

| tion of finished units showed a substantial ucts, Inc., and Western Electric Co., Inc. 
decrease. Sawyer reported sales of 87,000 pounds of 

| Legislation and Government Programs.— manufactured quartz and Western Electric 
The General Services Administration was continued to produce quartz for its own 
authorized under Public Law 89-310 and affiliated companies use. 
passed in October 1965 to dispose of quartz Consumption and Uses.—Consumption 
crystal from the Strategic and Critical of raw quartz crystal declined from 363,209 | 

Stockpile. Disposals during 1967 consisted pounds in 1966 to 332,028 pounds in 1967. 
of 65,236 pounds of specification-grade, The consumption of manufactured quartz 
and 50,814 pounds of non-specification- increased from 79,550 pounds in 1966 to 
grade, material. At yearend the stockpile 102,636 pounds in 1967. About 22.5 mil- 

contained 5,441,479 pounds of specifica- lion finished quartz crystal units were pro- 
tion and non-specification grade material. duced from raw quartz crystal consumed 
About 78 percent of this quantity was during the year. 
specification grade. The data reported in table 7 are based 

Domestic Production——No domestic on reports received in 1967 from 39 crystal 
production of natural electronic-grade cutters in 14 States. Finished piezoelectric 
quartz crystal was reported to the Bureau units were produced by 37 of the cutters; 
of Mines in 1967. At yearend six com- the others produced only semifinished 
panies reported the production of manu- blanks. Of these cutters nine cut natural 
factured quartz for use by the electronic  ———————— 
industry. These companies were P. R. Brine” oh; BS Low Cost Lithium From 

Hoffman Co., Carlisle, Pa.; Quality Crys- Annual AIME Meeting, Los “Angeles, Calif. 
tals, Inc., Cortland, Ohio; Sawyer Re- Feb. 2h 1967, é PP. amin Petkot 

search Products, Inc., Eastlake, Ohio, 13 Prepared by Benjamin Petkof.
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quartz only, 13 cut synthetic only, and 17 tion. Pennsylvania was the leading quartz 

cut both natural and synthetic. Twenty consumer with 51 percent of the total, fol- 

consumers in four. States used 77 percent lowed by Kansas, Illinois, and Massachu- 

of the total raw quartz crystal consump- _ setts. : 

Table 7.—Salient electronic- and optical-grade quartz crystal statistics 

oe | | 1965 1966 1967 

Imports of electronic- and optical-grade quartz crystal. thousand pounds. - 324 265 220 

Value______..___.------- eee eee eo - = -- --- thousands. - $913 $596 $498 

. Consumption of raw electronic-grade quartz crystal__._thousand pounds. - 315 363 332 

“ Production, piezoelectric units, number -_------------- _.----thousands.. 17,832 27,463 23,340 

A | . 

Piezoelectric units were manufactured by lasca, was used for the manufacture of 

54 producers in 19 States. Of these, 17, fused quartz and as feed material for the 

worked from partially processed quartz production of manufactured quartz crystal. 

crystal blanks and did not consume raw Exports of raw quartz, both natural and 

material. Twenty plants in four States sup- manufactured, decreased from 145,562 

_“ plied 71 percent of the total output of pounds valued at $1,142,366 in 1966 to 

. finished crystal units. Oscillator plates com- 112,935 pounds valued at $968,907 in 

J prised 83 percent of production. The re- 1967. About 75 percent of the material 

mainder included filter plates, telephone was shipped to Japan, India, the United 

| resonator plates, transducer crystals, and Kingdom, Italy, and Israel. | 

miscellaneous items. — oe | World Review.—Brazil—Since 1965, 

Prices.—The price ranges of electronic- exports of Brazilian quartz have been in- 

grade quartz crystal, which remained creasing and, in 1966, reached 7.17 million 

essentially unchanged from those reported pounds valued at $2.43 million. However, 

in the 1964 Minerals Yearbook. 95 percent of exported material, in 1966, 

Foreign Trade.—Imports of electronic- consisted of low-value lasca.’* 

and optical-grade crystal decreased 17 per- Technology.—The production of man- 

cent in quantity, to 219,897 pounds, and made quartz with a Q-factor cf up to 2 

16 percent in value, to $498,257, from million, equivalent to that of natural 

1966 figures. The average value of imports quartz crystal has been reported. This will 

was $2.27 per pound. Brazil maintained its permit the replacement of. natural quartz 

status as the major world producer, supply- in high-frequency oscillators and other in- 

ing 75 percent of U.S. imports for con- struments requiring precise and stable fre- 

sumption. Canada provided 24 percent and quencies. The addition of lithium nitrite 

the remainder came from Argentina, to the sodium hydroxide growing solution 

France, and Japan. Quartz crystal imports, increased the Q to 1 million. Additional 

| valued at less than $0.50 per pound, improvement was made by special condi- 

totaled 829,684 pounds valued at $232,245. tions of temperature, pressure and slower 

: ‘This material, generally referred to as growth rates.’® 

| _ STAUROLITE* 
Staurolite, a complex silicate of iron and and Trail Ridge plants of E. I. du Pont de 

aluminum, is used as sand-blast abrasive Nemours & Co., Inc. Production declined 

and, to a lesser extent, as an ingredient in 5 percent in 196/7, while sales, even though 

certain portland cement mixes. In some de- substantially higher than in 1965, were 

: posits, right-angle twinning of the crystals about 8 percent less in both value and 

| has created striking “fairy crosses” of this volume than in 1966. 

mineral that are valued as semiprecious 

stones for amulets. U.S. commercial pro- 14Bureau of Mines. Mineral Trade Notes. 

duction of abrasive-grade staurolite, in Quartz Crystal. Brazil. v. 65, No. 3, March 
1968, p. 35. 

: 1967, was confined to Florida, where the 15 Frequency. Man-Made Quartz Crystal With 

material was one of the products recovered @ of Two Million. v. 5, No. 2, March-April 
: . 1967, p. 8. 

from Clay County sand in the Highland 16 Prepared by J. Robert Wells.
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STRONTIUM” | 
Domestic Production.—There was no 325 mesh, bags, works, at $56.70 to $66.15 output of strontium minerals in the per ton; strontium  carbonate—pure, United States for the eighth consecutive drums, 5-ton lots or more, works, at 35 year. Imports for consumption were the cents per pound; drums, 1-ton lots, works, smallest in 13 years. Quantitive data were at 37 cents per pound; and technical, not available on the production of stron- drums, works, at 19 cents per pound; and tium metal, alloys, and compounds. Firms strontium nitrate—bags, carlots, works, at , that consumed imported celestite and pro- $11 per 100 pounds; and bags, less car- duced various strontium compounds in- lots, works, at $12 per 100 pounds. cluded E. I. du Pont de Nemours & Co., These quoted prices have not changed Inc., Grasselli, N.J.; Foote Mineral Co., since 1955. oe Exton, Pa.; and FMC Corp., Modesto, The average value of imported stron- Calif. | | tum minerals at foreign ports was ap- Legislation and Government Programs. proximately $21 per ton. —-The Government sold 2,263 short tons Foreign Trade.—Imports of strontium of stockpile-grade, and 287 tons of non- minerals, practically all celestite, totaling stockpile-grade, celestite during 1967, At 5,612 tons were the smallest since 1954. 7 yearend, Government stockpiles contained Other imports for consumption follow: — 17,179 tons of stockpile-grade, and 28,731 Strontium carbonate, _ precipitated—8 oo tons of non-stockpile-grade, celestite. pounds, valued at $897, from the United ~ 

Consumption and Uses.—Strontium Kingdom; other strontium compounds— \ metal and its alloys were used as getters 502 pounds, valued at $1,371, from the for removing traces of gas from vacuum United Kingdom, and 15,000 pounds, tubes. Strontium compounds were used to valued at $3,190, from West Germany. produce the brilliant red color in tracer World Review.—Canada.—Drilling and bullets, for distress-signal rockets and surface exploration of a celestite deposit flares, and for fireworks. The compounds —_ discovered in 1963, at Enon Lake in Cape were also used in ceramics, medicines, Breton County, Nova Scotia, indicated 0.8 greases, plastics, and in making high-purity to 1 million tons of 75 percent’ strontium zinc. Strontium ferrite magnets, new on the sulfate (celestite) in a gently dipping bed. market, were developed for use in sepa- The deposit appears on the newly issued rators in beneficiation plants, in lifting map of Nova Scotia that shows 32 minerals devices, in direct current motors, and in in their geological setting.?° speakers. Strontium-silicon, a new inocu- : : 
lant, _ vas used to imp rove the quality of 17 Prepared by Donald E. Eilertsen. §ray-iron Castings. ; . 18 Tatnall, R. Francis. Westinghouse Ex- ee a ae ot Available on the quan- —pands_ Strontivin  Fersie Magnet «Production tities of strontium minerals, metal, alloys, 39. 

19 q . i - "PricesOil, Paint and Drug Reporter Seeing Slam" Sarum uoted the following prices: Strontium sul- 20 Northern Miner. Largest Celestite ‘Deposit fate, (celestite)—air floated, 90 percent indicated in Nova Scotia. No. 15, July 6, ’ 3 »p. 17. 

Table 8.—U.S. imports for consumption of strontium minerals, ! by countries TS 

1966 _ 1967 

Country Value Value 
Short tons (thou- Short tons (thou- 

sands) sands) 
eee 

Canada__.____- 2 wee nee ee w eee ee 14 $5 Ttaly-___----2-- 2 11 $3 6 1 Mexico___.__-- 2-22-22 6,434 117 3,148 37 United Kingdom_______.____....__.... 5,072 147 2,444 75 
Total... 2-2. 11,517 267 5,612 118 

eee 
‘ Strontianite or mineral strontium carbonate and celestite or mineral strontium sulfate.
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| Table 9.—Free world production of strontium minerals, by countries ! ? 

me , Ghort tons) | 

* | Country 1963 1964 1965 1966 1967 

Argentina_.._....__-..-.-.--.-----_----_----- 595 33 659 NA | 
Italy_.....--.--0------ eee 721 504 705 659 
Mexico_...__.----.------.--------2---------- = 6, 918 r 6,020 r2,888 6,267 NA 
Pakistan. .._.--.---..------2.-.--- eee eee 424 297 — 497 590 
United Kingdom. _-_--_----...------..---------. 10,102 19,077 10, 695 NA 

Total 3... ee ee ee ee eeeeee-eee--- 718,760 25,981 15,444. «7,516 NA 

r Revised. NA Not. available. | 
I Strontium minerals are produced in Germany, Poland, and the U.S.S.R., but data on production are not ! 

avanaple. 

j 2 Compiled mostly from data available May 1968. . | 
* Total is of listed figures only; no undisclosed data included. 

-Technology.—Experiments were reported weigh ratios of the calcium to strontium 
| on: the thermal reduction of zinc oxide chlorides ranged from 0.7 to 120 and the 

| with carbon monoxide in the presence of _ weight of calcium chloride did not exceed 
the strontium oxide. The addition of 47.5 percent. The brine was evaporated to 
strontium oxide was found to hasten the remove sodium and most of the potassium 

7 reduction of zinc oxide to zinc.”? and magnesium as carnallite, then cooled 
/  A-method was developed for recovering to form a solid product, which was leached 

: ot strontium chloride from brine containing with hot water to dissolve the strontium, 
“e soluble chlorides of strontium, calcium, boron, and remaining calcium, and again 

magnesium, potassium, and_ possibly was then cooled to remove strontium chlo- 
sodium chloride and boron salts. The ride crystals.” 

| ae WOLLASTONITE” 
- Wollastonite sales in 1967, although less |= which a supplier of bulk ceramic materials 

in volume and total value than in 1966, would provide tile manufacturers with 
were higher in both respects than in any _high-wollastonite bodies premixed accord- 

- previous year. The Oxides Division of ing to their own formulations.24 Tile made | 

Cabot Corp., principal supplier in the from high-wollastonite bodies, to which 2 | 
United States, mined and processed paint- percent of rasorite (similar to borax) has | 

| and ceramic-grade wollastonite in Essex been added, would be amenable, according 
; County, N.Y. Two other firms produced to published information, to single-layer, 
‘ smaller quantities of the mineral from fast firing on wire mesh belts.?5 
" sources in Riverside and Inyo Counties, Although the natural mineral is gener- 

Calif. . ally available in sufficient quantity 
Nominal per-ton prices for wollastonite throughout most of the world, the manu- 

were recorded in Oil, Paint and Drug Re- facture of synthetic wollastonite, in addi- 
porter, unchanged from October 1960 tion to providing a ceramic ingredient that 
through December 1967, as follows: Fine, is dependably uniform in composition, can 
paint-grade, bags, carlots, works, $41; less furnish a use for materials otherwise hkely 
than carlots, ex warehouse, $51; medium, to be wasted. An alumina-from-clay resi- 

| paint-grade bags, carlots, works, $29; less §— ———___ 
th lots ar . a ic 21 Jones, T. S., and H. M. Davis. Reduction 

an car ; ex warehouse $39. Cerami of Zine Oxide by Carbon Monoxide in the 
Industry Magazine, January 1968, page 31, Presence of Strontium Oxide. Trans. AIME, 

| a the re- _-V- 239, 1967, pp. 244-248. 
quoted $37 nd $22.50 per ton as the re 22 Goodenough, Robert D. (assigned to The 

: spective high and low 1967 prices for wol- Dow Chemical Co., Midland, Mich.). Reeover- 
S ] ite. i 1 - ing Strontium Chloride From Brine. U.S. Pat. astonite As is customary for most indus 3929, 318" Maw. & 1866. 

: trial minerals, however, actual sales were 23 Prepared by J. Robert Wells. 
A concluded a rices agre d on uvers 24 Burkley, Richard L. Preblended. Tile 

m {Pp s ce UP by buy Bodies. Ceram. Age, v. 82, No. 11, November . and sellers without public disclosure. 1966, pp. 28-30. 
nolory.— | i - 25 Tiling, Arno M. Floor and Wall Tile Re- 

. Tech gy——A journal art cle de search. Am. Ceram. Soc. Bull., v. 45, No. 1, scribed the advantages of a service by January 1966, p. 22.
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due, rich in lime and silica, was processed reacted with silica sand at a high tempera- | 
experimentally to yield a synthetic wol- ture to increase the wollastonite yield from . 
lastonite suitable for the manufacture of | subsequent flotation beneficiation. 
ceramic tile.2“ A process was devised for 
treating a mixture of silica sand and lime- | | 
stone with superheated steam to form 26 Fahrenberger, U., and D. Harkort. Syn- 

‘ficial 1 . I th li thetic Wollastonite—Conditions for Its Forma- 
arti Clal WO astonite. n another appiica~ = tion and Use in the Manufacture of Wall Tile. , 
tion of the same principle, the unwanted Keram. Z., v. 18, No. 4, 1966, pp. 228-230; 

Ici fracti £ llastonit abs. in J. Am. Ceram. Soc., v. 49, No. 8, 
calcite fraction of a wollastonite ore was August 1966, p. 219. 
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