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This edition of the MiAerals 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’Leary, Director
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Statistical Summary

By Kathleen J. D’Amico?

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

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

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

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

1 Statistical officer, Minerals Yearbook.

Table 1.—Value of mineral production ! in the United States by mineral groups

(Millions)
Year Mi neral fuels Nonmetals Metals Total
(except fuels)
$13,317 $4,316 $2,002 $19,635
13,623 ,623 r 2,366 r 20,612
14,047 4,933 r 2,544 r 21,524
15,112 5,176 2,708 22,991
16,198 5,205 2,333 283,736

r Revised.

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

producers,



Table 2.—Mineral production ! in the United States

1964 1965 1966 1967
Mineral —
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands) (thousands)
Mineral fuels:
Asphalt and relabed bltumens (native):
and dstone and gilsonite
short tons__ 1,935,344 $10,038 1,911,664 $9,461 2,041,271 $8,438 1,866,666 $8,136
Sarbon dioxide, natural (estimate) . _thousand cuhic feet.. 1,232,816 166 1,173,676 152 1,140,907 153 1,142,374 165
oal:
Bituminous and lignite 2______ thousand short tons__ 486,998 2,165,582 512,088 2,276,022 533,881 2,421,293 552,626 2,555,377
H Pennsylvania anthracite____________________ do____ 17,184 148,648 14,866 122,021 12,941 100,663 12,256 96
elium:
Crude______ . ________ thousand cubic feet _ 8,197,016 35,822 38,566,734 39,848 3,654,700 41,556 3,697,300 42,800
Grade A____ ... 3 25,923 9,100 28,880 951,400 32,541 1,015,000 29,657
Natural gas___ million cubic feet_ _ 15, 462 138 2,387,689 16,039,753 2,494,542 317,232,134 32,721,875 18,171,825 2, 898 741
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons-_ 7,000,181 463,600 7,288,070 494,354 37,591,658 1524,167 37,919,831 1 549,429
LPgases . ___ - _.-- 10,748,591 362,792 11,257,267 417,249 12,134,294 527,223 13,717,861 632,994
Peat e short tOns. 639,690 6,19 3,746 6,080 605,858 6,501 619,687 6,768
Petroleum (crude) ... _____ thousand 42-gallon barrels__ 2,786,822 8,017,078 r 2,848,514 r 8,158,299 238,028,084 *8,727,387 33,216,715 39,377,516
Total mineral fuels______________ ... XX 18,623,000 XX 14,047,000 XX 15,112,000 XX 16,198,000
Nonmetals (except fuels):
Abrasive stones 4____________________._._.. short tors.- 3,186 $292 3,603 $432 3,806 $615 2,701 $574
Asbestos_ _ _ ___ ... 101,092 8,143 118,275 10,162 125,928 11,056 128,189 11,102
Barite_________ _thousand short tons_ - 830 9,796 852 10,192 947 11,259 962 11,604
Boron minerals. . ___ ... ... do__.. 776 60,871 807 64,180 866 68,209 955 74,130
Bromine_____________ -thousand pounds._ 283,530 66,064 328,115 77,259 326,498 78,883 349,757 85,391
Calcite (optical grade) ... pounds.__ 4 2 U (%) (%) [
galcmm-magnesmm chloride. . ___.________ short tons_ _ w w w 608,965 11,983
ement:
Portland _____________ thousand 376-pound barrels_ . 358,378 1,145,108 366,802 1,154,448 878,091 1,162,984 365,570 1,148,208
Masonry._____..___.__ thousand 280-pound barrels_ _ 2,397 63,3056 238,260 ,979 22,36 ,407 21,700 62,168
N atural and slag._.____ thousand 376-pound barrels__ 283 1,067 279 1,027 r 109 r 415 94 360
Clays._ . . thousand short tons_ _ 52,947 192,631 55,126 204,932 r 56,713 r 221,714 54,664 223,987
Emery___ ool short tons. _ 9,214 17 10,720 204 11,10 210 ®) )
Feldspar. _ ._long tons. . 587,194 5,389 624,598 6,263 r 655,452 r 7,020 615,397 7,086
Fluorspar________ __short tons__ 217,137 9,723 240,932 10,889 253,068 10,841 295,643 138,164
Garnet (abrasive)._____ S do____ 16,123 1,622 19,330 1,717 21,952 2,092 20,494 1,849
Gem stones (estimate) . _ ... ___________________._____. NA 1,474 NA 2,218 NA 2,437 NA 2,430
Gypsum._ _. ... __thousand short tons._ _ 10,684 38,874 10,033 37,875 9,647 35,681 9,393 34,383
Lime_ oo do_ 16,089 223,149 16,794 232,939 18,057 239,588 17,974 241,137
Magnesium compounds from sea water and brine (except -
Mfor metals) short tons, MgO equivalent______________ 599,698 42,177 637,857 47,197  r 651,187 r 46,690 544,428 41,414
ica:
SCrap._ - - short tons_. 114,729 3,853 120,256 3,468 113,133 3,788 118,503 6
Sheet . e pounds__ 242,662 58 716,086 185 ,500 1 20,500 (52)'87
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Perlite. . _ . _____ short tons.._ 349,867 3,073 892,884 3,352 404,160 3,907 413,001 3,978
Phosphaterock. ____.____________ thousand short tons. _ 25,716 161,067 29,482 198,323 r 39,044 r 261,092 39,770 265,947
Potassium salts_ _ _thousand short tons, K:0 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 5,131
Pyrites. . - ---thousand long tons._ 847 5,471 875 5,333 878 5,088 861 7,943
Salt___.______.__ - --thousand short tons__ 31,628 200,706 34,687 215,699 36,463 229,985 38,946 251,210
Sand and gravel______________________.______.__ do____ 868,208 893,875 908,049 957,416 934,481 984,982 905,162 980,356
Sodium carbonate (natural)..__ -short tons__ 1,274,745 30,451 1,494,106 34,717 1,737,511 40,674 1,727,977 40,539
Sodium sulfate (natural) . ______________________ do_.._. 575,083 10,989 619,752 11,024 640,329 11,271 636,843 10,710
St(l);le LS U thousand short tons__ 725,583 1,134,564 780,242 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
Othermines_ . _______________________ long tons_ _ 794 8 2,852 11 557 5 568 3
Tale, soapstone, and pyrophyllite_ _short tons__ 889,949 6,218 862,876 6,343 895,045 6,479 902,512 6,871
Tripoli. .. do____ 64,613 268 71,138 381 66,163 328 70,984 377
Vermiculite_ .. __________________ thousand short tons_ _ 226 3,613 249 4,460 262 4,954 265 4,974
Value of items that cannot be disclosed: Aplite, brucite,
diatomite, graphite, iodine, kyanite, lithium minerals,
magnesite, greensand marl, olivine, staurolite, wollas-
tonite, and values indicated by footnote 5.____________ XX 58,771 XX 65,028 XX 69,911 XX 55,734
Total nonmetals___________________________________ XX 4,623,000 XX 4,933,000 XX r 5,176,000 XX 5,205,000
Metals:
Antimony ore and concentrate
short tons, antimony content._ _ 632 (U] 845 ) 927 ) 892 )
Bauxite.________. thousand long tons, dried equivalent . _ 1,601 $17,875 1,654 $18,682 1,796 $20,095 1,654 $19,079
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
Goltf (recoverable content of ores, etc.)__.._ troy ounces_. 1,456,308 50,971 1,705,190 59,682 1,808,420 63,119 1,584,187 55,447
Iron ore, usable (excluding byproduct iron sinter) .
thousand long tons, gross weight__ 84,300 802,331 84,079 801,388 90,040 854,134 82,415 817,511
Lead (recoverable content of ores, etc.)._.___ short tons. . 286,010 74,985 301,147 93,959 327,368 98,964 816,931 88,741
Manganese ore (35 percent or more Mn)
short tons, gross weight._ _ 26,058 (W] 29,2568 (W) 14,406 (7) 12,585 (M
Manganiferous ore (5 to 85 percent Mn)_________ do____ 238,776 (O] 332,763 (©) 324,926 7 289,160 (U]
Mereury. oo 76-pound flasks. . 14,142 4,462 19,582 11,176 22,008 9,722 23,784 11,689
Molybdenum (content of trate) _th dp ds.._ 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 ) 16,188 (V] 15,036 (U] 15,287 (©]
Silver (recoverable content of ores, etc.)
thousand troy ounces. _ 36,334 46,980 39,806 51,469 43,669 56,463 32,119 49,784
Tin (content of concentrate)________________ long tons. .. 65 185 47 126 97 265 (7 U]
Titanium concentrate:
Ilmenite.__.__.__________ short tons, gross weight._ 1,008,997 19,178 948,832 18,058 868,436 17,608 882,414 18,519
Rutile______ L ____ do_... 10,547 1,016 (V) ™ (U] (U] (W) (U]
ten ore and trate
short tons, 60 percent WO; basis._ _ 9,244 11,251 7,949 13,028 8,912 17,620 9,088 20,895
Uranium 8 (recoverable content U;30s) - 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__ 4,862 13,061 5,226 18,284 5,166 22,210 4,963 21,331
Zinc (recoverable content of ores, ete.). ____.____ do__._ 574,858 156,308 611,153 178,284 572,568 166,044 549,418 151,562

Bee footnotes at end of table.
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Table 2.—Mineral production ! in the United States—Continued

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

(thousands) (thousands) (thousands) (thousands)
Value of items that cannot be disclosed: Beryllium con-
centrate, cobalt, columbium-tantalum concentrate
(1967), magnesium chloride for magnesium metal,
manganiferous residuum, platinum-group metals
(crude), rare-earth metal concentrates, zirconium

concentrate, and values indicated by footnote 7..__.____ XX $40,183 XX $44,804 XX r $46,605 XX $50,190

Total metals_ . ____ .- XX r 2,866,000 XX r 2,544,000 XX r 2,708,000 XX 2,333,000

Grand total mineral production________________.____ XX r 20,612,000 XX r 21,524,000 XX r22,991,000 XX 28,736,000

r Revised. NA Not available. XX Not applicable.

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

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

3 Final figure; supersedes figure given in commodity section.

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

s Figure withheld to avoid disclosing individual company 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 U30s).
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STATISTICAL SUMMARY 5

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

Antimony_._________________
Aplite

Asbestos_ _
Asphalt___
Barite___
Bauxite___
Beryllium_
Boron._____

Diatomite__________
Emery____
Feldspar______

Fluorspar______
Gaﬁnet, abrasiv

Graphite______
Gypsum. __

Lithium_______
Magnesite______
Magnesium chlo e
Magnesium compounds._
Manganese ore.____
Manganiferous ore_..__.______
Manganiferous residuum__ ____
Marl, greensand ——
Mercury_ ___________________
Mi .

ca:

See footnotes at end of table.

%,d\aho, Nev., Alaska, Mont.
a.
Calif., Vt., Ariz., N.C.

Tex., Utah, Ala., Ky______________ Mo.

Mo., Ark., Nev., Ga____________ " Alaska, Calif., N.C., Tenn., Wash.
Ark., Ala., Ga.

S. Dak., Colo.

Calif.

Mich., Tex., Ark., Calif.

Nev.

Mich., Calif., W. Va.
N. Mex., Colo., Calif., Utah_______
Pa., Calif., Tex., Mich

‘Wash.

Ala., Ariz., Ark., Colo., Fla., Ga.,
Hawaii, Idaho, Ill., Ind., Iowa,
Kans., Ky., La., Maine, Md.,
Minn., Miss.,, Mo., Mont.,
Nebr.,, Nev., N. Mex., N.Y.,
N.C., Ohio, Okla., Oreg., S.C.,
S. Dak., Tenn., Utah, Va.,
‘Wash., W. Va., Wis., Wyo.

All other States except Alaska, R.I.

Ala., Alaska, Ark., Colo., Ind., ITowa,

s., Md., Mo., Mont., N.
Mex., N. Dak., Ohio, Okla., S.
Dak., Tenn., Utah, Va., Wash.,

Ga., Ohio, Tex.,Pa_______________
W. Va., Pa., Ky., Il

Wyo.

Pa.

S. Dak.

Ariz., Utah, N. Mex., Mont_ ______ Alaska, Calif., Colo., Idaho, Mich.,

0., Nev., Okla., Pa., Tenn.,

‘Wash.

Calif., Nev., Wash., Ariz__________ Oreg.

N.C., Calif., Conn., S. Dak________ Ariz., Colo., Ga., Maine, N.H.,

.C., Va., Wyo.
1ll., Ky., Mont.,Nev_____________ Ariz., Colo., N. Mex., Utah.
N.Y., Idaho

Alaska, Calif., Colo., Idaho, Mont.,
N. Mex., Oreg., Pa., Tenn.,
‘Wash.

Ariz., Ark., Colo., Ind., Kans., La.,
Mont., Nev., N. Mex., N.Y.,
Ohio, OKla., S. Dak., Utah, Va.,

S. Dak., Nev., Utah, Ariz_________

Tex.
Mich., Calif., Towa, Tex___________

‘Wash., Wyo.

{\{dgnﬁ., Tex., Okla., N. Mex________ Ariz.

ich.

Minn., Mich., Calif., N.Y_________ Ala., Ariz., Colo., Ga., Idaho, Miss.,
Mo., Mont., Nev., N.J., N.
Mex., Pa., Tex., Utah, Va.,
Wyo.

Va,, 8.C., Ga.

Mo., Idaho, Utah, Colo___________ Ariz., Calif., Ill., Kans., Ky., Mont.,

ev., N. ex., N.Y., Okla.,

Va., Wash., Wis.

Ohio, Mich., Pa., Tex.___._________ Ala., Ariz., Ark., Calif., Colo., Conn.,
Fla., Hawaii, Idaho, IIL, Ind.,

Iowa, La., Md., Mass., Mion.,
Miss., Mo., Mont., Nebr., Nev.,
N.J., N. Mex., N.Y., N. Dak.,
Okla., Oreg., S. Dak., Tenn.,
Utah, Vt., Va., Wash., W. Va.,

Wis., Wyo.

N.C., Nev., Calif., S. Dak.

Nev., Wash.

Tex.

Mich., Calif., Tex., Fla____________ Miss., N.J., Utah.

N. Mex., Mont.

Minn., N. Mex., Mont., Colo.

N.J., Md.

Calif., Nev., Oreg., Idaho__________ Alaska, Ariz., Ark., Tex.

N.C., Ga., Ala., S.C______________ Ariz., Calif., Colo., Conn., N. Mex.,
Pa., S. Dak.

N.H., N.C.

Colo., N. Mex., Ariz., Utah_.______ Calif., Nev., N. Dak., S. Dak.
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Table 3.—Minerals produced in the United States and principal producing States in 1967
—Continued

Mineral Principal producing States Other producing States
in order of quantity

Naturalgas. .. _______________ Tex., La., Okla.,, N. Mex_._________ Ala., Alaska, Ariz., Ark., Calif.,
Colo., Fla., I, Ind., Kans.,
Ky., Md., Mich., Miss., Mo.,
Mont., Nebr., N.Y., N. Dak.,
Ohio, Pa., Tenn., Utah, Va.,

W. Va., Wyo.

Tex., La., Okla., N. Mex._________ Ark., Calif., Colo., Fla., Ill., Kans.,
Ky., Mich., Miss., Mont., Nebr.,
N. Dak., Pa., Utah, W. Va.,

Wyo.
Oreg.
Wash., N.C.
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,
Oreg., Pa., S.C., Vt., Wash.,
is.
Perlite_. .. ______________ N. Mex., Ariz., Nev., Calif__ --- Colo., Idaho, Oreg., Tex., Utah.
Petroleum.___________________ Tex., La., Calif., Okla_____ --- Ala., Alaska, Ariz., Ark., Colo., Fla.,

Ill., Ind., Kans., Ky., Mich.,
Miss., Mo., Mont., Nebr., Nev.,
N. Mex., N.Y., N. Dak., Ohio.,
Pa., S. Dak., Tenn., Utah, Va.,
W. Va., Wyo.
Fla., Idaho, Tenn., N.C___________ Mort., Utah, Wyo.
Alaska, Calif.
N. Mex., Utah, Calif., Mich_ -
Ariz., Calif., Oreg., Hawaii________

Md.
Colo., Idaho, Kans., Nebr., Nev., N.
Mex., Okla., Tex., Utah, Wash.,

yo.
Tenn., Pa., Colo., Ariz S.C., Utah.
Calif., Ga., Fla., Colo.
La., Tex., Ohio, N.Y_____________ Ala., Calif., Colo., Hawaii, Kans,,
Mich., Nev., N. Mex., N. Dak.,
Okla., Utah, Va., W. Va.
Calif., Mich., N.Y., Ohio__________ All other States.
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.
tone__________ --- Pa., Tex.,, Ill., Ohio_______________ All other States.
Sulfur (Frasch)_ --- La., Tex.
Sulfur,ore___________________ Calif.
Talc soapstone, and pryophyllite. N.Y., Calif., Vt., N.C_____________ Ala., Ark., Ga., Md., Mont., Nev.,

eg., Pa., Tex., Va., Wash.
Calif., Colo., Alaska.

.Y., Fla.,, Ga.,, N.J______________ Va.
Ill., Okla., Ark., Pa.
Calif., Colo., Idaho, Nev__________ Ariz., Mont., Utah, Wash,
N. Mex., Wyo., Colo., Utah_______ Ariz., N. Dak., S. Dak., Tex., Wyo.
Colo., Idaho, Utah, N. Mex_ --- Ariz., S. Dak., Wyo.
Mont., S.C., Tex., Ariz____________ Wyo.
N.Y., Calif.
Tenn., N.Y., Idaho, Colo__________ Ariz., Calif., Ill.,, Kans., Ky., Mo.,

Mont., Nev., N.J.,, N. eX.,
%lgla., Pa., Utah, Va., Wash,,
is.
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Table 4.—Value of mineral production in the United States, and principal minerals
produced in 1967

(Thousands)
Percent . 5
State Value Rank oi Igals Principal minerals in order of value
0
Alabama_____._____ $251,391 21 Coal, cement, petroleum, stone.
Alaska_ __ - 134,066 29 Petroleum, sand and gravel, coal, natural gas.
Arizona. _ - 463,863 15 Copper, sand and gravel, molybdenum, cement.
Arkansas_ —— 179,453 27 Petroleum, stone, bauxite, cement.
California. - --- 1,696,233 3 Petroleum, natural gas, sand and gravel, cement.
Colorado- ... 46,235 17 Petroleum, molybdenum, coal, sand and gravel.
Connecticut._ .- 20,619 45 Stone, sand and gravel, feldspar, lime.
Delaware.._______ , 38, 50 Sand and gravel, stone, clays, gem stones.
- 18 Phosphate rock, stone, cement, clays.
- 28 Clays, stone, cement, sand and gravel.
- 46 Cement, stone, sand and gravel, pumice.
- 31 Silver, phosphate rock, lead, zinc.
- 8 Coal, petroleum, stone, sand and gravel.
- 22 Coal, cement, stone, petroleum.
- 30 Cement, stone, sand and gravel, gypsum.
- 10 Petroleum, natural gas, natural gas liquids, helium.
- 11 Coal, petroleum stone, natural gas.
- 2 Petroleum, natural gas, natural gas liquids, sulfur.
- 47 Cement, sand and gravel, stone, peat.
37 .31 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. - 523,826 13 2.20 Iron ore, sand and gravel, stone, cement.
Mississippi- _— 217,010 24 .91 Petroleum, natural gas, sand and gravel, clays.
Missouri_ __ - 286,659 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.
33 88 Copper, gold, sand and gravel, diatomite.
48 .03 Sand and gravel, stone, clays, felsdpar.
38 .81 Sand and gravel, stone, zinc, magnesium compounds.
7 3. Petroleum, natural gas, potassium salts, uranium.
19 1.26 Cement, stone, sand and gravel, salt.
36 .82 Stone, sand and gravel, cement, phosphate rock.
32 .41 Petroleum, sand and gravel, coal, natural gas.
14 2.10 Coal, stone, sand and gravel, cement.
4 4.85 Petroleum, natural gas, natural gas liquids, cement.
40 .28 Sand and gravel, stone, cement, nickel.
6 8.78 Coal, cement, stone, sand and gravel.
0 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, zine, cement, coal.
Texas..._. ... 5,406,371 1 22.78 Petroleum, natural gas, natural gas liquids, cement.
Utah. .. . 54,477 16 1.49 Copper, petroleum, coal, molybdenum.
Vermont.. - 27,268 44 .11 Stone, asbestos, sand and gravel, talc.
Virginia__ . o 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 8.95 Coal, natural gas, natural gas liquids, stone.
Wisconsin._ .. 79,612 35 .34 Sand and gravel, stone, cement, zinc.
Wyoming.. . ._.___ 580,696 12 2.24 Petroleum, uranium, natural gas, sodium salts.

Petroleum, natural gas, coal, stone.




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

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands (thousands) thousands) (thousands)
ALABAMA
Cement:?
Portland . ___ ol thousand 876-pound barrels._ _ 12,870 $40,108 13,765 $42,604 16,394 $49,537 15,364 $46,510
Masonry.___ _.thousand 280-pound barrels.__ 2,574 7,794 2,598 ,863 2,570 ,613 ,87 ,938
ClayS e thousand short tons__ 31,991 34,060 32,220 34,888 2,448 5,142 2,724 7,422
Coal (bituminous) - ___ _ o 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 11,81 1,495 ,241 1,508 ,702 1,472 ,28
Lime_ e thousand short tons._ . 599 7,118 653 7,905 699 8,442 624 7,719
Natural gas_ oo million cubic feet_ _ 165 18 203 2 252 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
Sandand gravel __ . __________._______________ thousand short tons. . 5,840 6,191 6,422 ,19 7,082 7,953 7,229 7,969
Stone._ . e emmmm— e do____ 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
cement, clays (kaolin 1964-65, bentonite 1964—65), scrap mica, salt,
stone (di ion limestone, din ion marble 1964-66, shell 196465,
crushed sandstone 1965-66), tale, and tripoli (1965).__.___...______ XX 9,251 XX 9,446 XX 4,528 XX 2,974
Total . e XX 235,690 XX 246,264 XX 249,778 XX 251,391
ALASKA
Antimony ore and concentrate_________ short tons, antimony content_ _ 14 $18 1 $1 8 w 10 W
Coal (bituminous) . - - _ e thousand short tons__ 745 5,008 893 6,095 927 $6,953 925 $7,296
Copper (recoverable content of ores, ete.) - ____._._______ short tons__ 11 T 32 23 w w w w
Gold (recoverable content of ores, etc.).__. _.troy ounces__ 58,416 2,045 42,249 1,479 27,325 956 22,948 803
Lead (recoverable content of ores, etec.) _.-shorttons__. ________ _________ 3 14 4 e e
Mercury._ . oo __76-pound flagks__ 303 w w w
Natural gas.._ __million cubic feet_. 6,238 1,719 7,255 1,799 11,267 2,794 14,438 3,610
Peat. _ o oo short tons_ . 2,350 1,967 16 w w 1,528 12
Petroleum (crude)._. __thousand 42-gallon barrels__ 11,059 38,627 11,128 84,073 14,358 44,007 29,126 91,164
Sand and gravel . __ - __ .. thousand short tons__ 26,089 18,488 30,266 34,467 17,457 21,793 22,370 26,248
Silver (recoverable content of ores, etc.) . _____. thousand troy ounces__ 7 9 10 7 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 _ . oo XX r 5,013 XX r 5,612 XX 6,167 XX 4,924
Total e XX r 66,048 XX r 83,478 XX 82,683 XX 134,066
ARIZONA
ASDESEOS . _ oo short tons__ 8,469 $441 w w W
Clays 3 - —_—w__ __thousand short tons__ 168 $213 129 164 89 $121 67 $37
Coal (bituminous)_._.__ e Q0o e cemoos eeicen Mmoo cmcmmoos mmmmoos em—eme oo 1 5
Copper (recoverable content of or _.short tons__ 690,988 450,524 703,377 497,991 739,569 635,004 501,741 383,591
Diatomite_ _ U S Sp do__.. 450 6 2 ,353 w w
Fluorspar. . . OSSO 10,000 280
Gem stones__ _.._..____ - -- e mmmememn NA 120 NA 120 NA 120 NA 150
Gold (recoverable content of ores, t¢.).- oo troy ounces.. 153,676 5,879 150,431 5,265 142,528 4,988 80,844 2,830
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.................................... thousand short tons._ 147 770 103 540 75 394
______________ thousand cubic feet__ 46,000 1,610 58,000 2,030 63,500 2,222 78,800 2,066
) thousand long tons, gross weight__ 4 32 51 w W
Lead (recoverable content of ores, ete.) . ... _.___ short tons__ 6,147 1,611 5,913 1,845 5,211 1,575 4,771 1,336
............................... _thousand short tons__ 177 2,920 204 3,543 218 3,721 186 3,142
MerCUrY - - - oo e oo m e 76-pound flasks._ . it 24 158 90 363 160 w w
Molybdenum (content of concentrate).__ __thousand pounds__ 6,296 9,532 9,399 15,880 10,161 17,812 9,261 15,385
Natural gas_ . ___ .. million cubic feet__ 2,014 241 3,106 37 3,161 436 1,255 193
Petroleum (crude)._ _thousand 42-gallon barrels__ 64 W 9 132 870 2,924 8,188
Pumice____ ol thousand short tons._ . 880 1,635 1,161 1,515 1,103 1,674 1,064 904
Sand and gravel____ ________ do____ 18,116 20,868 14,918 16,621 18,730 20,448 16,580 17,017
Silver (recoverable content of ores, ete.)- thousand troy ounces._._ 5,811 7,513 6,095 ,88 6,339 8,196 ,b8 7,112
Stone. - e thousand short tons_ . 8,759 6,283 2,474 4,171 2,271 4,091 1,910 3,491
Tungsent ore and concentrate______ short tons, 60-percent WOj; basis__ 16 17 5 2 w W
Uranium (recoverable content UsOs) . ___________ thousand pounds.._ w W w 4387 3,492 83 666
Vanadium (recoverable in ore and concentrate)._.________ short tons__ W 575 381 w 453 W W
Zinc (recoverable content of ores, [ 7 SRR do.... 24,690 6,716 21,757 6,353 15,985 4,636 14,830 3,967
Value of items that cannot be disclosed: Cement, clays (bentonite, fire
clay 1964), feldspar, scrap mica, perlite pyntes, vermiculite (1967),
and values indicated by symbol W______________ o ... XX r 20,222 XX r 17,847 XX 12,125 XX 13,503
Total . - o e XX r 536,821 XX rb583,118 XX r 622,079 XX 463,863
ARKANSAS
Barite. .o thousand short tons__ 233 $2,202 249 $2,379 233 $2,266 229 $2,266
Bauxite. - _ ... thousand long tons, dried equivalent__ 1,562 17,431 1,593 17,974 1,718 19,439 1,571 18,269
Bromine and bromine in compounds__ . ___.__.____ thousand pounds.__ W w 82,254 7,171 42,307 10,467 64,450 14,885
ClaYS . o e _thousand short tons__ 892 2,152 866 1,890 31775 3776 941 1,740
Coal (bituminous) - do.___ 212 1,503 226 1,643 236 1,640 189 1,427
Gem BtONeB . _ e NA 33 NA 31 NA 3 NA 35
Lime________ __thousand short tons__ 189 2,814 192 2,776 207 3,004 187 2,723
Naturalgas_ _______ o _____ million cubiec feet__ 75,758 11,806 82,831 12,922 105,174 16,407 116,522 17,828
Natural gas liquids:
Natural gasoline and cycle products_.__.._____ thousand gallons__ 80,082 1,678 27,787 1,578 82,050 1,923 27,538 1,780
LP ga8es_ o mma 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 28,824 68,872 21,075 56,902
Sand and gravel .. _ _ .o thousand short tons.._ 11,794 14,836 12,806 15,886 16,056 21,088 14,289 15,631
Stone_ e do.... 20,241 26 172 21,241 26,778 19,109 24,588 17,454 23,236
Value of items that cannot be disclosed: Abragive stones, cement, clays
Kaolin and fire clay 1966), g gﬂpsum iron ore (1964-65), mercury
1966-67) f)hosphate rock (1 4=—66 soapstone, tripoli (1965-67), -
and values indicated by symbol W.... ............. e XX 20,611 XX 16,019 XX 21,939 XX 19,822
Total . i —mmeeaeuuusamesann XX 174,818 XX 179,110 XX 190,127 XX 179,463
CALIFORNIA
Antimony ore and concentrate.........short tons, nntlmon content.- memmem=n  smeamemas  mmesc—2on  eeec=——o= 1 D) e mmammmos
ABDEBLOB. o e o cmer e e e e ort tons._. 66,041 $4,419 74,687 $6,177 81,671 $6,945 77,091 $6,726
Barite_ .thougand short tons._ . 6 46 4 2 18 104 10 7
_do_... 76 60,871 807 64,180 866 68,209 956 74,180
4 2 w w L\ 2, R

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

1964

1965

1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands] thousands) (thousands)
CALIFORNIA—Continued
Cement______________________________ thousand 376-pound barrels_ _ 47,204  $149,933 45,852  $144,852 45,387  $146,302 42,034 $137,961
Clays. e thousand short tons__ ,685 8,483 38,207 7,226 2,984 , 2,609 ,
Copper (recoverable content of ores, ete.)________________ short tons__ 1,035 675 ,165 825 1,078 780 788 602
Feldspar_ ____________________________________ .77 long tons__ 102,264 W 95,975 w 100,915 W 94,769 W
Gemstones_____________________________________________ """ NA 200 NA 200 NA 200 NA 200
Gold (recoverable content of ores, ete.)_________________ troy ounces.__ 71,028 2,486 62,885 2,201 64,764 2,267 - 40,570 1,420
Gypsum.___________________._________ _thousand short tons_ 1,893 4,539 1,611 3,881 ,207 3,064 1,241 3,150
Lead (recoverable content of ores, ete.)_____________ ----_short tons__ 1,546 405 1,810 565 1,976 597 1,785 486
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____________________________________. 94,739 7,143 r 95,652 r 7,955 87,816 7,413 76,592 6,882
Mereury. .. _____________ ___76-pound flagks._ _ 10,291 3,240 13,404 7,650 16,070 7,100 16,385 8,018
Naturalgas____________________________________ million cubic feet_. 660,444 198,551 660,384 204,059 6715,1183 6223,175 681,080 202,290
Natural gas liquids:
Natural gasoline and cycle products thousand gallons.. 720,373 54,088 655,780 49,850 ¢677,868 € 52,399 643,984 49,122
BBSeS e do____ 352,614 15,893 339,082 15,467 858,164 17,304 366,643 19,065
Peat __ L short tons._ _ 35,391 443 30,905 434 29,235 384 30,01 396
Petroleum (crude).___ --thousand 42-gallon barrels__ 300,009 729,022 316,428 753,099 345,295 812,834 359,219 829,133
Pumice_____________________________________ thousand short tons__ 44 1,937 676 1,744 580 ,763 8 1,357
Salt_ . e do____ ,52 W 1,638 w 1,693 w 1,78 W
Sand and gravel . __________________________________________ do____. 112,995 129,333 118,310 136,227 120,692 139,157 116,125 139,212
Silver (recoverable content of ores, etc.)_ _thousand troy ounces. _ 17 222 197 254 190 246 14 224
Stone_________ o __..___ __thousand short tons__ 45,805 63,566 42,575 59,668 43,051 61,336 87,186 55,263
Sulfurore __________________ L _______ long tons__ 52 3 360 2 55 5 56 3
Tale, soapstone, and pyrophyllite_ _ _short tons__ 182,601 1,631 141,074 1,725 138,340 1,847 143,466 1,945
Tin (content of concentrate)____ ___long tons__ w w w 13 21 w W
‘Wollastonite_______________________ _short tons__ 3,625 36 w w w w w W
Zinc (recoverable content of ores, ete.)__________ [ do____ 143 39 225 66 335 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 r 113,080 XX r117,904 XX r 141,449 XX 143,722
Total . . XX r1,560,529 XX r1,597,305 XX r1,710,470 XX 1,696,233
COLORADO
Carbon dioxide, natural _______________________ thousand cubic feet_. 211,830 $36 155,668 $26 147,292 $25 182,701 $31
Clays_ ... ________._______ _-thousand short tons_ . 558 1,275 631 1,446 r 599 r1,315 596 1,274
Coal (bituminous)______________._______________________ —--do____ 4,355 28,427 4,790 24,481 5,222 26,075 5,439 25,920
Copper (recoverable content of ores, etc.)_ _short tons__ 4,653 3,034 3,828 2,710 4,237 38,065 8,993 8,053
Feldspar________________.______________ --long tons__ w w 521 3 891 6 300 2
Gem StONeS_ _ o _l.______ NA 80 NA 80 NA 80 NA 118

1) §
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Gold (recoverable content of ores, ete.) .- oo oo a_. troy ounces.. 42,122 1,474 37,228 1,308 81,915 1,117 21,181 741
GYPBUM . _ e thousand short tons. . 100 398 r 100 r 379 75 269 7 265
Iron ore (usable). ... ___.___. thousand long tons, gross weight__ 35 231 114 787 164 1,138 W w
Lead (recoverable content of ores, etc.) ..o ooooo._ short tons__ 20,563 5,388 22,495 7,018 28,082 6,978 21,928 6,138
Lime. - oo e ececeeeme e thousand short tons.__ 138 2,193 118 2,074 126 2,827 118 2,028
Manganiferous ore (5 to 85 percent Mn)_..__short tons, gross weight__ ________ . ____ L ______ o ___ e .. ae_o-_. 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 cubicfeet__ 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 g88e8 - do____ 88,916 3,894 91,399 3,930 78,390 3,596 71,544 3,649
PeBY . _ o e short tons_ 27,931 188 81,179 286 87,111 2178 21,988 204
Petroleum (crude).. - -thousand 42-gallon barrels_ _ 84,755 100,094 88,511 96,512 88,492 97,462 83,905 99,003
Pumice._ el thousand short tons__ 61 114 5 134 46 104 18 10
Pyrites. . e thousand long tons__ w w 30 90 w
Sand and gravel . ____________________ _.-thousand short tons__ 20,746 22,227 20,810 22,041 22,245 23,485 21,810 22,904
Silver (recoverable content of ores, etc.) --.-thousand troy ounces._ ,626 3,396 2,051 2,652 2,085 2,697 1,818 2,817
Stone. o et _--thousand short tons.. 8,217 6,805 4,789 8,638 7,031 11,331 ,992 5,485
Tin (content of concentrate) . ___________ long tons.. 29 103 32 76 44 99 31 59
Tungsten concentrate_ . _._________ short tons, 60 percent WOs3 basis_ - w w 1,176 1,985 1,494 3,626 1,276 3,039
Uranium (recoverable content UsOs) ... _________ thousand pounds.. w W w w 2,651 21,205 2,587 20,299
Vanadium (recoverable in ore and concentrate) ... _____.. short tons__ 3,312 9,916 4,017 14,056 3,697 15,888 3,817 14,260
Vermiculite_ __ . _ thousand short tons__ (%) 1 o e emmmmmme e e e s
Zinc (recoverable content of ores, ete.)_ __ . ______________ short tons__ 53,682 14,602 58,870 15,730 54,822 15,898 52,442 14,519
Value of items that cannot be disclosed: Beryllium concentrate, coment,
fluorspar, scrap mica (1967), molybdenum (1965) perlite, rare-earth
metal concentrates (1966—67), salt, and values indicated by symbol W_ XX r 44,193 XX r 35,867 XX 14,699 XX 16,834
Total e XX r 328,610 XX r 840,150 XX r 362,941 XX 346,235
CONNECTICUT
212 $262 287 $322 192 $296 191 $334
NA 8 NA 8 NA 8 NA 8
39 689 w w w w W
10,088 9,437 9,940 9,106 9,561 8,963 8,320 8,710
Stone. .o --do_.__ 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
DELAWARE
11 $11 11 $11 11 $11 11 11
NA 1 NA 1 NA 1 NA 1
1,282 1,280 1,545 1,441 1,610 1,443 1,966 1,846
180 450 180 450 525 210 525
Value of items that cannot
indicated by symbol W. . ..o oo ocenmimmmmnmmcaacca e XX e b O p. ©. S b. . S
Totaloeeovuaaacnnn cmcmmzcrememEmsmo—mmmcmmm=ssc=sem=—oaas XX 1,742 XX 1,908 XX 1,980 XX 2,888

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

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) thousands)
FLORIDA
Clays. e thousand short tons. _ 627 $8,405 651 $9,752 762 $11,408 756 $11,574
Lime_ do___._ 117 1,814 101 , 135 1,966 156 ,
Natural gas__ __-million cubic feet._ _ 40 107 14 212 0 123 18
€At e short tons_ 19,813 102 19,253 109 11,500 91 22,180 155
Petroleum (crude)_ __thousand 42-gallon barrels__ 620 w 1,464 W 1,799 w 1,568 w
Phosphateroek_ _____________________________ ousand short tons__ 19,161 119,667 21,563 141,258 w w w w
Sand and gravel . _____________________ o _____ do___. 7,420 6,427 7,298 , 7,408 6,417 6,912 6,479
Stone_ do.___ 33,157 38,362 35,730 41,148 35,023 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 250,428
Total . XX 223,409 XX 249,320 XX 295,447 XX 309,797
GEORGIA
109 $2,022 w w W
4,36i 58,8?2 4,607 $63,158 5,128 $73,685 4,953 $77,314
ﬁqn ore (usable)_________ I thousand long tons, gross weight__ 354 1,752 430 2 ,_2_65 ------ 47 2 ,_ééé ------ 267 1 :415(—)
ica
Serap- - e short tons__ w w 13,065 16,608 380 17,158 291
Sheet_ pounds_. ____.____ _________ ,793 () e oo mmmme e
Sand and gravel._ . -thousand short tons__ 3,588 3,594 3,675 3,588 3,915 4,185 3,787 4,206
Stone_ . do____ 22,822 46,428 23,421 48,265 24,690 48,193 28,418 49,953
Tale e short tons__ 40,400 44,800 313 41,000 255 46,150 29;
Value of items that cannot be disclosed: Bauxite, cement, feldspar,
kyanite, peat, rare-earth metal concentrates (1966—67), titanium con-
centrate (1965-67), zirconium concentrate (1965-67), and values
indicated by symbol W XX 14,292 XX 17,688 XX 19,699 XX 19,952
Total ... XX 127,137 XX 135,220 XX 148,597 XX 153,458
HAWAII
thousand 376-pound barrels_ _ 1,717 $8,877 1,564 $8,297 1,749 $9,046 1,895 $7,360
thousand short tons__ 3 W w W w W w W
do_ 9 321 9 305 10 320 8 265
do_ 365 603 380 624 374 716 290 562
do_ 407 979 751 2,237 511 1,591 469 1,467
e - 5,282 8,765 5,172 9,353 5,079 9,482 4,100 7,207
Value of items that cann closed: Other nonmetals and values
indicated by symbol W____________________________ ... XX 60 XX 19 XX 98 XX 75
Total e XX 19,605 XX 20,835 XX 21,253 XX 16,936
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Antimony ore and concentrate.. ... short tons, antimony content__ 585 w 818 W 834 W 823 w
Clays 3 oo - wew------.thousand short tons_._ 29 $25 47 $33 23 $22 19 $16
Cobalt - - o e mmeeeem e ___thousand pounds. .. oo . oo ammemiooe oo 1 6 e e
Copper (recoverable content of ores, ete.) ... short tons_ . 4,666 3,042 5,140 3,639 4,961 8,589 4,210 3,219
Gem BtONEB_ _ - - o m e e m e mmmmmmmmmmm e N. W 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
Iron ore (usable) - ___ . _ooao_ thousand long tons, gross weight__ 33 84 11 97 w
Lead (recoverable content of ores, etc.).-- short tons__ 71,3812 18,684 66,606 20,781 72,884 21,867 61,387 17,188
Mercury. - - coceeeeeeeman 76-pound flasks._ . 83 26 1,119 639 , 134 501 898 439
Peat . o e short tons. . 900 8 w w w 2,040 16
Pumice_ ... nd short tons__ 59 100 46 79 55 107 w
Sand and gravel ______ oo do__.. 9,582 8,691 12,151 13,198 7,544 6,672 11,246 11,490
Silver (recoverable content ousand troy ounces._. 16,483 21,313 18,457 23,865 19,777 25,571 17,038 26,402
——_—- . thousand short tons._. 1,144 , 77 ,881 ,44 2,694 5,415 ,98 4,838
Tungsten concentrate_ _______.___- short tons, 60-percent WO; basis_ . 11 - J 2 1 6 175
Zinc (recoverable content of ores, ete.) ... _________ 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
mica (1964), perlite, phosphate rock, titanium concentrate (1964-66),
vanadium, and values indicated by symbol W____________________ XX 15,231 XX 22,063 XX r 82,991 XX 29,631
TOtAl- - o o e e e XX 86,262 XX 105,085 XX r114,885 XX 109,408
ILLINOIS
Cement:
Portland . - - thousand 376-pound barrels. . 9,790 $32,191 9,358 $30,622 9,203 $28,617 9,069 $30,186
Masonry.__ _-thousand 280-pound barrels. . 596 , 615 1,907 614 1,868 591 ,861
Clays ® . e thousand short tons. . 2,007 4,358 2,169 4,601 1,894 8,996 1,881 8,799
Coal (bituminous) - 55,023 208,448 58,483 218,972 63,571 244,837 65,133 252,975
Fluorspar_______._.._. SO, R 127,464 6,452 159,140 , 176,175 8,002 210,%07 ,859
Lead (recoverable content of ores, €tc.)- - 2,18 571 ,005 ,286 691 2,884
Natural g88_ oo ccccicmmmm e 7,824 9056 , 8656 7,230 860 5,144 602
Natural gas liquids:
Natural gasoline and cycle products._ . - - - - - - - - -thousand gallons._. 14,109 1,030 w w w w w w
LP ga8€8_ o oo emmmm e m e e do_... 812,173 18,758 w w w w W w
PeBt . e ceccecpemmmmmmmmm——m————eno short tons. . w w 86,774 453 44,37 49,716
Petroleum (crude)._. ___thousand 42-gallon barrels._ 70,168 205,592 63,708 186,664 661,982 ¢185,947 ¢60,115 ¢181,581
Sand and gravel.. .. thousand short tons__ ,880 89,966 36,228 40,480 8,237 438,201 38,801 44,176
Stone_ - eao do_... 42,987 56,553 47,066 61,294 46,157 60,961 48,458 66,757
Zinc (recoverable content of ores, ete. ———- --—..short tons__ 13,800 , 754 18,314 5,348 15,192 4.4 20,416 5,652
Value of items that cannot be disclosed: Clay (f s earth), gem stones,
lime, tripoli, and values indicated by symbol W__.___________._._. XX 15,520 XX 83,020 XX 84,362 XX 37,999
TOtal - o oo e e e mmeecemmmmmm—mmmmmm—mm——eee—e XX 591,136 XX 593,025 XX 618,313 XX 636,801
INDIANA
eeemeecreaeanaz=on--Bhort tons__ 5 $16 6 $15 5 $16 6 (]
76-pound barrels._ _ 15,038 48,695 14,925 48,797 15,806 49,828 15,924 58 ,ﬁs
. . B ousand short tons. - 1,646 2,264 1,469 2,160 1,491 2,196 1,489 2,126

nd of table.
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Table 5.—Mineral production ! in the United States, by States—Continued

1964 1965 1966 1967
Mineral Q Val Q t; Val Quant; Val Qu Val
uantity alue uantity alue uantity lue antity alue
(thousands) (thousands) (thousands) (thousands)
INDIANA—Continued
Coal (bituminous)____________________________ thousand short tons:_ 15,075 $57,246 15,565 $59,927 17,326 $67,857 18,772 $73,419
Natural gas________ - --.-million cubic feet__ 199 47 239 56 215 51 198 46
Peat e short tons. _ 66,568 543 53,873 511 38,111 456 42,962 441
Petroleum (crude) _thousand 42-gallon barrels._ . 11,283 32,157 r 11,481 r 32,606 10,617 81,850 10,081 30,041
Sand and gravel - ____________.._____________. thousand short tons__ 24,416 21,811 24,867 22,220 24,992 23,542 26,265 25,588
Stone. e do____ 22,318 89,978 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)_________________________ . ____. XX 9,026 XX 10,299 XX 11,748 XX 13,396
Total e XX 211,783 XX r218,715 XX 230,010 XX 244,921
IOWA
Cement:
Portland._ . ____ thousand 376-pound barrels._ . 13,607 $46,398 13,643 $46,273 14,058 $46,736 13,712 $45,394
Masonry_ __ - -thousand 280-pound barrels_ _ 585 1,847 608 1,867 633 1,890 612 1,85
Clays..__.._____ I Tl thousand short tons_ _ 1,008 1,254 1,085 1,347 1,130 1,438 1,208 1,643
Coal (bituminous)___ . ___________ . ___________ do____ 973 8,447 1,043 8,694 1,025 3,783 883 3,227
Gypsum_.__._______ ~--do_._. 1,287 5,821 1,254 5,554 1,285 5,677 1,219 5,186
Sand and gravel._ ——do____ 13,890 13,546 18,205 17,152 19,644 18,213 17,734 16,564
tone . i cecemoos do_ 23,935 33 038 25,891 35,468 27,729 40,081 26,133 37,912
Value of items that cannot be disclosed: Gem stones, lime, peat, “and
petroleum (1964)_______________________ .. XX 1,279 XX 1,428 XX 1,595 XX 1,443
Total. oo e cc—me—————- XX 106,630 XX 112,783 XX 119,313 XX 113,222
KANSAS
Cement:?
Portland_ _______ . _________ thousand 376-pound barrels_ _ 8,483 $25,959 8,801 $26,972 8,979 $27,246 8,838 $25,545
Masonry_ - -thousand 280-pound barrels_ _ 384 1,173 404 1,178 395 1,151 350 1,000
Clays . e thousand short tons__ 785 935 789 953 847 1,006 935 1,339
Coal (bituminous) . .. do_ 1,263 5,749 1,310 6,072 1,122 5,355 1,136 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 . e do____ 44,826 1,65 19,763 904 75,500 1,885 225,000 5,364
Lead (recoverable content of ores, etc.) .. _____..__________ short tons. _ 1,185 810 1,644 513 1,109 385 1,031 289
Natural gas____________________________________ million cubic feet__ 764,073 96,031 798,379 105,519 847,495 114,412 871,971 116,844
Natural gas liquids:
Natural gasoline____________________________ thousand gallons__ 162,725 8,718 158,485 7,791 175,053 9,399 194,178 10,703
BABeB e eeeiocecceoeeoo do____. 512,747 18,121 587,416 22,322 664,164 25,902 665,057 31,9238
Petroleum (crude)._. -thousand 42-gallon barrels.. 106,252 310,256 104,733 305,820 108,738 306,027 99,200 297,600
Salt % . thousand short tons._ . 930 11,799 1,053 12,376 969 , 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._ __ il do__.. 14,138 18,912 15,270 20,538 14,027 18,789 13,561 17,806
Zinc (recoverable content of ores, etc.). ... .. _____ short tons__ 4,665 1,269 6,508 1,900 4,769 1,388 4,765 1,319
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Value of items that t be disclosed: Natural t, gypsum,

pumice, and salt (brine)_____ .. XX 3,277 XX 2,642 XX 2,789 XX 8,152
Total . - o oo ce——————————— XX 538,210 XX 563,491 XX 568,392 XX 574,068
KENTUCKY
Barite_ s thousand short tons__ 6 $96 o mccccooe e eme—mmmze  mmmmmmmm=  mmm—mom=o
Clays 3 oo do____ 920 1,801 1,059 $2,580 1,152 $2,277 1,196 $2,066
Coal (bituminous) - - e do.__. 82,747 809,896 85,766 324,523 93,156 363,440 100,294 396,883
Fluorspar. .- e _short tons__ 38,214 1,693 31,992 1,485 28,726 , 2,952 ,
Lead (recoverable content of ores, ete.) - oo . ... do____ 868 225 756 236 484 146 8456 237
Natural gas._ oo million cubic feet_ _ 76,940 18,257 78,976 18,638 76,536 18,139 89,168 21,400
Petroleum (crude)_._-_ _thousand 42-gallon barrels_ _ 19,772 56,746 19,386 55,638 18,066 51,488 15,5356 45,052
Sand and gravel .. _ _________ ... thousand short tons.__ 6,560 6,297 6,742 6,332 8,064 7,624 7,981 7,859

Silver (recoverable content of ores, etc.) - .--thousand troy ounces_. 2 2 2 1 1 1 1
Stone. .o oo meeemam - --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_ _ 2,063 561 5,654 1,651 6,586 1,910 6,317 1,749
Value of items that cannot be disclosed: Native asphalt (1966-67),

cement, ball clay, natural gas liquids, and stone (dimension sand-

XIVINNAS TVOILSILVLS

stone 1964) _ _ e emdeeeeeae XX 19,211 XX 20,763 p.0.¢ 20,899 XX 23,291
TOtAl . oo e XX 444,379 XX 466,381 XX 498,364 XX 535,705
LOUISIANA
Clays._ - oo thousand short tons__ 780 $797 909 $936 1,005 $983 995 $1,260
Lime. - oo e e mmmmmme e e do___. 726 ,312 842 9,980 836 9,274 758 9,891
Natural gas_ - million cubic feet_. 4,152,731 798,328 4,466,786 812,966 5,081,485 929,902 5,716,857 1,057,619
Natural gas liquids:
Natural gasoline and cycle produets.. ... thousand gallons_. 1,852,980 91,931 1,431,836 102,781 1,562,075 113,802 1,764,603 180,212
LP @88€8_ _ o) o oo oo do 1,247,484 45,935 1,300,038 46,101 1,469,716 72,016 1,844,689 92,234
Petroleum (crude).. _thousand 42-gallon - 49,698 1,709,622 594,863 1,841,714 674,318 2,097,129 774,627 2,419,828
Salt. e thousand short tons_ . 6,401 36,056 8,126 41,812 8,736 44,189 9,586 3,48
Sand and gravel - e do_.___ 13,594 15,2538 14,298 16,405 18,216 22,504 20,312 27,442
StONe 4 e do_... 5,459 7,228 7,462 10,906 8,091 11,253 7,699 11,174
Sulfur (Frasch process) . ... .o ccoomooooooo- thousand long tons. . 2,733 54,996 8,577 81,372 4,018 104,472 4,238 139,739
Value of items that cannot be disclosed: Cement, gypsum, and stone
(crushed miscellaneous) - - - - - - o oo oo XX 21,549 XX 23,350 XX 24,616 XX 23,878
XX 2,785,007 XX 2,988,261 XX 8,430,140 XX 8,961,760
MAINE
45 $68 49 $63 45 $68 42 54
NA 85 NA 85 NA 85 NA $35
6,860 171 1,276 56 1,600 60 W W
18,562 6,463 17,294 7,831 15,086 7,027 11,627 5,368
1,414 4,606 1,100 8,409 1,092 8,622 1,159 2,999
Value of items that t be disclosed: C t, feldspar, and values
{ndicated by symbol W____ ... cavecassmrasss XX 6,341 XX 6,847 XX 5,932 XX 6,426
T P OS XX 17,674 XX 17,71 XX 16,784 XX 14,882

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

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity value
(thousands) (thousands) (thousands) (thousands)
MARYLAND
Clays._ thousand short tons__ 3 635 3 $798 3914 3$1,088 3 856 3$1,084 998 $1,462
Coal (bituminous)__ . . ___ do____ 1,136 4,511 1,210 4.389 1,222 4,367 1,805 4,548
Gem stones______________ o ___________. NA 3 ‘NA 3 NA 3 NA
Lime______ - _thousand short tons__ w w 37 481 29 386 w w
Natural gas______ - ---million cubic feet._ . 1,378 366 408 103 696 181 621 159
Sand and gravel. _ _-thousand short tons__ 15,041 18,071 16,200 21,188 15,108 20,383 12,868 17,724
Stone_ ____ o ___ do_ 13,3848 26,715 14,553 28,482 13,868 27,229 14,479 28,581
Value of items that cannot be disclosed: Cement, ball clay (1964~ 66),
greensand marl, peat, potassium salts, talec and soapstone, and values
indicated by symbol W o e XX 23,429 XX 22,311 XX 20,528 XX 20,842
Total . . XX 73,893 XX 77,995 XX 74,161 XX 72,819
MASSACHUSETTS
Clays._ . thousand short tons. . 138 $174 181 $238 202 $260 w w
Gem 8tONes_ . .. NA 2 NA 2 NA 2 NA $2
ime____________ _thousand short tons__ 171 2,703 170 2,779 182 2,712 195 3,044
Sand andgravel . ._______________________________________._ do__.- 21,341 16,794 22,141 16,172 17,321 17,846 17,881 19,504
Stone_ e 6,519 16,663 6,168 16,980 6,424 17, 624 6,203 17 724
Value of items that cannot be disclosed: Nonmetals and value 1nd1ca.ted
by symbol W__ .. XX 31 XX 27 XX 29 XX 338
Total e XX 36,367 XX 36,198 XX 38,473 XX 40,612
MICHIGAN
Cement:
_________________________ thousand 376-pound barrels._ . 26,745 $84,316 27,565 $86,996 28,171 $87,413 29,645 $94,515
_thousand 280-pound barrels_ _ ,865 ,954 2,108 5,373 ,032 y 1,995 ,296
thousand short tons._ _ 2,385 2,592 2,402 2,580 2,450 2,620 2,466 2,636
short tons. _ 69,040 45,014 71,749 50,798 73,449 53,133 58,458 44,692
thousand short tons._ . 1,421 5,263 1,338 5,027 , 52! 5,489 1,422 ,085
_thousand long tons, gross weight__ 13,871 143,979 13,527 145,482 14,377 157,37’7 14,130 162,610
€ el 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 23,385 319,389 26,143 342,482 28,105 809,446 26,388
Naturalgas___________________________________ million cubic feet. . 31,388 7,984 34,558 8,674 84,120 8,598 33,58 8,296
Natural gas liquids:
Natural gasoline_. .. ________.________________ thousand gallons. . w w 9,054 607 15,703 1,099 47,817 3,491
LP gases__ oo do___ W w 76,299 3,815 79,719 4,385 59,390 3,444
Peat __ . short tons__ 269,074 2,412 230,950 2,134 235,842 2,175 237,107 2,292
Petroleum (crude)__ _thousand 42-gallon barrels__ 15, 1601 43,839 14,728 41,091 14,27 40,913 13,664 39,455
Salt_ . thousand short tons 4, 184 45 85,711 4,171 36,087 4,465 38,611 ,78 42,389
Sand and gravel . .___._____________________________________ . 51,921 44,405 58,168 47,176 55,123 49,521 52,310 49,616
Silver (recoverable content of ores, etc.) - ... thousand troy ounces__ '349 452 45 5! 48 625 302 468
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Stone. .. oo thousand short tons__ 84,650 37,002 34,718 86,438 87,864 40,380 86,432 89,910

AdVARNAS TVOILSILVLS

Value of items that t be disclosed: Bromi calcium-magnesium
chloride, gem stones, iodine, potassmm salts, and values indicated
by symbol W XX 54,278 XX 53,490 XX 56,446 XX 58,039
Total. oo XX 554,832 XX 565,560 XX 602,127 XX 610,204
MINNESOTA
Clays3 _______._ - -thousand short tons__ 213 $319 207 $311 224 $336 228 $342
Iron ore (usable).__ long tons, gross weight__ 49,626 449,289 50,873 459,290 55,133 499,388 49,457 468,623
Manganiferous ore short tons, gross weight_. 188,481 w 280,705 w 275,581 w 236,753 w
Peab_ e ] short tons__ 19,188 405 7,846 123 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_ el do..___ 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 . e XX 497,495 XX 507,760 XX 550,277 XX 523,326
MISSISSIPPI
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__ 180,428 381,385 166,825 28,861 156,652 27,257 139,497 24,133
Natural gas liquids:
Natural gasoline and cycle product: th d gallons.__ 27,485 1,644 26,582 1,606 28,765 1,488 17,939 1,167
LP gases._ _ _ e do____ 28,277 780 22,150 975 18,621 987 17,794 1,085
Petroleum (crude) and 42-gallon barrels._ _ 56,777 151,595 56,183 148,437 55,227 146,353 57,147 155,726
Sand and gravel. __ . ________________________ thousand short tons__ 7,825 8,569 8,447 8,717 12,675 13,563 14,039 15,485
Stome. . e do 1,553 1,657 42,857 42358 41,582 41,641 1,879 2,055
Value of items that cann: e , iron ore (1965—67),
lime, magnesium compounds, and “stone (dxmenslon sandstone
1965-66) - P, XX 10,533 XX 12,082 XX 12,587 XX 9,507
Total . e XX 212,193 XX 210,033 XX 211,360 XX 217,010
MISSOURI
Asphalt, native_ . ____ ... short tons__ 1,522 $13 W w w w w w
gan e e e thousand short tons__ 267 3,451 329 $4,219 337 $4,280 332 $4,444
ement:
Portland . .o thousand 876-pound barrels. _ 12,378 42,618 13,334 46,034 13,848 46,228 15,044 52,119
Masonry - -thousand 280-pound barrels__ 334 1,046 377 1,178 382 1 ,07 372 1,172
Clays._ el thousand short tons_. 1,966 4,874 2,226 5,439 2,329 5,989 2,805 6,220
Coal (bituminous) - .o o . do____ 8,264 13,285 3,564 14,779 3,582 14,834 8,696 15,573
Copper (recoverable content of ores, etc.) short tons._ . 2,059 1,343 2,331 1,650 3,913 2,831 8,215 2,458
Iron ore (usable)_.______________.__ thousand long tons, gross welght._ 1,116 14,907 1,784 24,607 1,887 26,450 1,871 26,673
Lead (recoverable content of ores, €te.) .. . ________. short tons__ 120,148 81,479 138,521 41,659 132,255 89,981 152,649 42,742
Lime. o - _thousand short tons__ 1,219 14, 1828 1,442 16 782 1,494 17,910 1,484 16,371
Natural €88 _ - oo oo million cubic feet__ 107 26 84 21 i . 121 8
Petroleum (crude). thousand 42-gallon barrels._ . 66 163 73 4 97 W 6 W
Sand and gravel . ___________.______ .thousand short tons... 11,488 13,380 12,068 18,786 10,702 18,540 9,716 12,566
Silver (recoverable content of ores, ete. _thousand troy ounces__ ... .... .c.ecoo- 300 L
.. ..thousand short tons. . 81 487 47,984 36,247 68,674 36,240 68, 398 86,585 53,058

Ree footnoten at end of tnble
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Table 5.—Mineral production in the United States, by States—Continued

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
MISSOURI—Continued
Zinc (recoverable content of ores, ete.) - ______________ short tons__ 1,501 $408 4,812 $1,259 3,968 $1,151 7,430 $2,057
Value of items that cannot be disclosed: Tripoli (1965), and values
indicated by symbol W XX .. XX 250 XX 288 XX 291
Total . XX 189,305 XX 225,568 XX 227,950 XX 236,659
MONTANA
Clays 3 _ e 49 $59 76 $98 58 $56 46 $50
Coal (bituminous and lignite) _______________________________ do____ 346 925 364 1,050 419 1,290 371 996
Copper (recoverable content of ores, ete.) . _-short tons_. 103,806 67,682 115,489 81,766 128,061 92,639 65,483 50,063
Gem StONeS._ _ _ _ e e NA NA 77 NA 109 NA 109
Gold (recoverable content of ores, ete.)_________________ troy ounces__ 29,115 1,019 22,772 797 25,009 875 9,786 343
Iron ore (usable)._________________ thousand long tons, gross weight__ 15 99 9 71 12 93 10 81
Lead (recoverable content of ores, ete.)__________________ short tons__ 4,538 1,189 6,981 2,178 4,409 1,333 898 251
Lime_ ... thousand short tons.__ 136 1,385 159 1,612 225 2,116 143 1,765
Manganese ore (85 percent or more Mn)_____short tons, gross weight__ 20,264 w 23,621 w w w W W
Manganiferous ore (5 to 85 percent Mn) . ____________________ do.._.. 3,638 w 1,968 w 1,755 28 2,763 16
Natural gas____________________ . _______ million cubic feet__ 25,051 1,965 28,105 2,305 30,685 2,547 25,866 2,173
Petroleum (crude).__ -thousand 42-gallon barrels_. 30,647 74,621 82,778 79,624 85,380 86,273 34,959 87,548
Pumiee._ _ e thousand short tons__ w W o ool e 4 2 S,
Sand and gravel____________ e e m e —m e do____ 16,017 17,840 12,048 13,587 13,816 13,523 12,339 10,655
Silver (recoverable content of ores, etc.) _-thousand troy ounces__ 5,290 6,840 5,207 , , ,878 2,066 8,203
Stone_ ___________ o ___, - _--thousand short tons__ 7,345 8,477 5,512 5,971 4,150 5,212 4,782 6,037
Zinc (recoverable content of ores, ete.) __________________ short tons__ 29,059 7,904 83,786 9,866 29,120 8,445 8,841 925
Value of items that cannot be disclosed: Antimony (1966-67), barite
(1964-66), cement, clays (fire clay 1964, bentonite), fluorspar, gypsum,
natural gas liquids, peat, phosphate rock, talc, tungsten (1966-67),
uranium ore (1964, 1966), vermiculite, and values indicated by
symbol W _ e XX  r21,448 XX 22,528 XX 23,846 XX 22,314
Total e XX r211,453 XX 228,163 XX 245,268 XX 186,524
NEBRASKA
Clays_ e thousand short tons_. 143 $143 141 $141 158 $153 126 $142
Gem StOMeS. . .. o eeieemeemm e e NA 5 NA 5 NA 5 NA 5
Naturalgas_________.___________________________ million cubic feet__ 11,094 1,707 10,720 1,565 10,196 1,621 8,458 1,454
Natural gas liquids:
Natural gasoline____ .. . ____..__.__ thousand gallons._ _ 9,587 627 7,822 516 9,195 658 7,805 578
P ogases_ . e do___. 24,556 1,092 16,946 847 19,670 1,141 20,738 1,228
Petroleum (crude)._ _thousand 42-gallon barrels. - 19,113 51,605 17,216 45,796 13,850 87,678 13,873 86,775
Sand and gravel . ____________________________ thousand short tons__ 14,641 15,748 11,993 13,697 13,539 14,179 11,739 10,878
Stone_ - _ .o do____ 3,719 ,417 4,198 6,637 5,055 7,916 4,846 7,483
Value of items that cannot be disclosed: Cement, lime, and pumice. ... XX 14,615 XX 14,622 XX 15,180 XX 12,330
Total - - e XX 91,959 XX  r8s3,826 XX 78,521 XX 70,868
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NEVADA |

Anti; y ore and trate_._ --short tons, antimony content_ . 33 $20 26 $19 68 $63 53 $35
Barite. ___ .. thousand short tons__ 149 1,261 91 583 139 933 154 9238
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 BtONes. . e 10 A 100 N. 10 N. 100
Gold (recoverable content of ores, ete.) . ... ____________ troy ounces__ 90,469 3,166 229,050 8,017 366,903 12,842 434,993 15,225
GYPBUM - - s thousand short tons._ 799 2,894 710 2,518 594 2,023 409 , 41!
Iron 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, ete.)__________________ short tons._ _ 809 212 2,277 710 3,581 1,083 1,500 420
Mereury. .o 76-pound flasks_ _ 3,262 1,027 3,333 1,902 3,855 1,482 4,703 2,801
Perlite_ oo short tons__ 15,603 135 13,780 121 w w 10,712 94
Petroleum (crude) - _thousand 42-gallon barrels. . 255 w 209 w 307 w 279 W
Pumice_ _ .o thousand short tons__ w w 68 187 55 190 105 236
Sand and gravel . _____ . _ .. do____ 14,142 14,427 9,455 11,796 9,085 9,134 10,166 8,644
Silver (recoverable content of ores, etc.) _-thousand troy ounces._ 172 223 507 656 867 1,122 56 877
Stone. .. eeen - --thousand short tons.__ 788 1,396 1,248 2,247 2,002 2,519 1,375 2,145
Sulfur Ore. _ - - e long tons._ . 274 5 336 6 e e e
Tale and soapstone__________________ - .-short tons__ 5,322 58 8,592 31 4,715 24 2,096 17
Zinc (recoverable content of ores, ete.)___________.___________ do_ 582 168 3, ,868 1,127 5,827 1,690 3,085 840
Value of items that cannot be disclosed: Brucite (1965-67), cement
(1965-67), clays, diatomite, fluorspar, lime, lithium minerals (1966-67),
magnesite, molybdenum, peat, salt, tungsten, uranium (1964-66),
and values indicated by symbol W XX r 11,152 ). 9.4 r 14,142 XX r 17,555 XX 15,941
Total . o e XX r 85,148 XX r 99,995 XX r112,637 XX 90,888
NEW HAMPSHIRE
46 51 $51 42 $42
__________________ 16,000 w
175 5 0]
7,626 4,807 8,449 5,137
206 2,091 473 2,887
XX 49 XX 51
7,302 XX 7,000 XX 8,117
NEW JERSEY
500 $1,441 506 $1,388 488 $1,319 437 $1,189
NA 10 NA 10 NA 10 NA 10
W w 40,480 431 36,312 489 43,045 542
17,661 27,079 17,389 28,646 17,782 29,322 18,626 29,975
12, '326 28,461 12,232 27,247 12,453 28,056 12,611 28,253
Zinc (recoverable content of ores, etc.)? ... short tons__ 32,926 8,986 88,297 11,106 25,237 7,819 26,041 . 7,081
Value of ltems that cannot be disclosed: Iron ore, lime, magnesium
niferous resid greensand marl, titanium
concentrate, and values indicated by symbol W XX 12,246 XX 11,330 XX 9,080 XX 5,747
TOtAl e e e e e m e me e XX 78,172 XX 80,158 XX 75,695 XX 72,747

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

1964 1965 1966 1967
Mineral Q Val Qi Val Quantity Val Quantit; Val
uantity ue uantity ue uanti alue uantity alue
(thousands) (thousands) (thousands) (thousands)
NEW MEXICO
Barite. . ..o thousand short tons__ w w (%) $2 .- foi memmmee—s  memcee——=  cweew-sa=
Carbon dioxide, natural..__ - __thousand cubic feet.. 816,168 $61 833,819 62 795,885 $58 771,516 $67
E: 04 T -thousand short tons._ . 3104 3167 60 101 w 46 T4
Coal (bituminous)_ - - .. do__.. 2,969 9,763 8,212 10,710 2,7 9,110 3,463 12,641
Copper (recoverable content of ores, ete.)_ _short tons__ 86,104 56,140 98,658 69,860 108,614 78,671 75,008 57,845
FIUOISDPAT - - - o o e do___. 187  J e e w w
Gell;n BEOMeE . — o e eeen NA 45 NA 45 NA 45 NA 60
d (recoverable content of ores, ete.) . ___.____._______ troy ounces. . 6,110 214 9,641 837 9,295 325 5,188 182
GyPSUM . - oo _..thousand short tons. . w w 146 546 155 588
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, ete.).........______.... short tons._ _ 1,626 426 ,887 1,057 ,596 482 1,827 512
Lime. e thousand short tons. . 25 352 33 465 34 472 17 2438
Manganese ore (85 percent or more Mn)._.__short tons, gross weight._ 5,794 149 5,637 156 w W w W
Manganiferous ore (5 to 35 percent Mn) .. ______________.____ do._.. 6,657 300 50,090 328 47,590 324 49,323 348
Mica: Serap._.. _-.short tons__ 6,922 106 ,263 45 W W W W
ﬁatura{ gas_l_ - million cubic feet_ 878,947 101,932 987,205 110,590 998,076 124,760 1,067,510 138,776
atural gas liq
Natural gasoline and cycle products.__ _...thousand gallons.. 356,047 21,5670 858,487 20,824 338,782 19,736 338,114 20,730
S do.... 789,190 21,641 759,811 25,817 816,202 81,832 909,168 40,008
286,329 2,568 331,011 2,905 843,834 3,428 346,586 3,424
-thousand 42-gallon barrels__ 113,863 826,565 119,166 834,977 124,164 852,101 126,144 368,840
thousand short tons, K20 equivalent. _ 2,675 104,861 2,848 117,771 ,958 108,653 2,883 91,098
- -thousand short tons._ . 260 760 264 915 245 787 220 639
62 559 64 572 66 716 82 1,036
Sand and gravel_ 8,781 10,160 11,768 12,180 15,508 13,029 14,672 14,336
Silver (recoverable contes 242 813 288 372 243 814 16 244
Stone. oo _thousand short tons__ 2,760 4,244 1,911 8,020 2,652 4,056 1,891 2,408
Uranium (recoverable content UsOs) - - __thousand pounds. . ' w w w 9,840 74,721 11,202 89,615
Vanadium (recoverable in ore and concentrate) ________. short tors.__ w 154 w 221 W 53
Zinc (recoverable content of ores, etc. ) R 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 r 80,196 XX £ 79,936 XX 20,328 XX 28,001
Total - - o e mm XX r 754,821 XX r 806,675 XX r856,294 XX 874,106
NEW YORK
Clays . o e thousand short tons. _ 1,499 $1,993 1,354 $1,717 1,464 $1,726 1,506 1,814
Emery e short tons__ 9,214 172 10,720 204 11,102 210 w w
Gem SEOMES . _ e aeeam NA 10 NA 10 NA 10 NA 10
Gypsum. __-thousand short tons._ . 653 8,821 662 3,511 569 2,998 570 3,118
Lead (rec verable content of ores, etC.) .- __-..--- short tons. . 782 192 601 188 1,097 832 1,658 468
_______ - --thousand short tons._ . w W w W 1,096 9,870 1,189 10,570
_____ million cubic feet_ _ 3,108 963 3,840 1,029 2,699 837 3,837 1,201
................. short tons. . 82,574 261 25,098 232 27,211 250 28,053 232
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Petroleum (crude) .. _______ thousand 42-gallon barrels._ _ 1,874 8,321 1,632 7,246 1,785 7,925 1,972 9,026
Salt. oo thousand short tons-_ 4,816 34,216 5,002 85,771 4,980 36,203 5,320 41,568
Sand and gravel _ . .o 0_..- 39 282 38,583 39,225 40,370 41,908 43,091 43,500 44,499
Silver (recoverable content of ores, etc.) - -thousand troy ounces_ - 13 17 1 15 2. 28 31 48
1700 - U U __thousand short tons. . 29,141 46,669 30,801 48,675 34,130 54,543 33,389 56,615
Zinc (recoverable content of ores, etc.)__ _____________ short tons._ 60,754 16,525 69,880 20,405 73,454 21,302 70,555 19,5634
Value of items that t be di : C t, abrasive garnet, iron
ore, tale, titanium ate, llastonite, and values indicated
by symbol W__________ oo XX 137,202 XX 130,684 XX r121,482 XX 110,620
Total . e XX 288,445 XX 290,057 XX r300,807 XX 299,318
NORTH CAROLINA
Barite._ oo thousand short tons_- _____________________________________________________ 6
............... 3,199 $2,064 , $2,162 3,381 $2,241 2,977 2,012
_.__long tons__ r 281,449 2,842 278,990 3,153 301,610 ,157 265,690 3,113
..................................................... NA 15 15 15 25
short tons__ 64,010 2,027 72,199 1,987 63,480 2,348 69,639 1,751
_____________ pounds.. 242,662 58 713,293 185 4,500 4,500 w
Phosphate rock_ .. _thousand short tons__ 7 41 . . w w
Sand and gravel ____________ ... do___. 11,150 10,404 10,499 10,076 11,601 11,132 10,014 9,962
Stone._ ... _._ _..do.... 417,943 430, 378 418,835 430,920 422,377 436,136 24,507 41,488
Talc and pyrophyllite_________________________________ short tons_ . 106,035 495 109,721 5566 118 366 576 109 393 513
Value of items that t be disclosed: Asbest: t, clay (kaolin),
lithium minerals, olivine, stone (crushed and dimension marble and
dimension slate 1964-66), tungsten concentrate (1964), and values
indicated by symbol W___________________ . ____._.__ XX 7,903 XX 11,329 XX 16,272 XX 18,224
Total . e XX 55,727 XX 60,383 XX 71,878 XX 77,094
NORTH DAKOTA
thousand short tons__ 85 $119 81 $114 r 76 $100 w
o____ 2,637 5,659 2,732 5,848 3,543 6,976 4,156 $7,967
_____________________ NA 1 NA 1 NA 1 NA
million cubic feet__ 84,512 7,634 35,652 5,704 46,585 7,547 40,462 6,636
Natural gas liquids:
Natural gasoline__ . _.____________ . ___.__._ thousand gallons-. 21,368 1,338 21,059 1,263 23,200 1,415 23,284 1,443
LP 8868 _ e 84,388 2,960 85,174 3,066 91,884 3,859 88,665 3,901
Petroleum (cmde)-_ _--thousand 42-gallon barrels - 25,731 63,813 26,350 65,876 27,126 69,170 25,315 65,818
Sand and gravel . ___ ... thousand short tons-- 10,520 10,142 7,674 ,895 10,145 10,568 ,822 ,118
0D o e meeemeeaan 31 56 356 624 17 305 596 1,092
Value of items that cannot be disclosed: Lime (1966-67), molybdenum,
peat, salt, uranium, vanadium (1965), and values indicated by
symbol W eeeeeeem XX r 1,836 XX r 3,403 XX r 2,827 XX 1,562
Tota) . e e e e XX  r93,058 XX r93,798 XX r102,268 XX 97,588

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

1964 1965 1966 1967
Mineral Quant Val Q Val Q Val . Q Val
uantity alue uantity alue uantity alue uantity alue
(thousands) thousands) (thousands) (thousands)
OHIO
Cement:
Portland_________________________ thousand 876-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 , 127 ,060 3,004 976 2,785 946 2,730
Clays_ o _____ thousand short tons._ _ 5,005 14,426 5,070 14,816 5,089 14,522 4,670 15,185
Coal (bituminous)_________________________________________ do____ 87,810 137,776 39,39 146,028 43,341 164,444 46,014 176,921
Gemstones___________________________________________________" NA N 3 NA 3 NA
ime______ _-thousand short tons__ 3,664 53,308 3,831 53,208 3,858 50,997 3,636 48,817
Natural gas ---_million cubic feet_ _ 87,106 8,880 35,684 8,421 43,133 10,223 41,315 9,957
............................... short tons_ _ X 83 ,35 80 5,214 84 7,801 100
Petroleum (crude)... __-thousand 42-gallon barrels__ 15,859 46,420 12,908 37,940 10,899 32,700 9,924 31,427
______________ thousand short tons_ . 4,537 31,092 5,026 34,816 5,138 85,7385 5,407 39,549
Sandand gravel . _________________________________________ do.... 37,771 45,567 40,852 49,305 43,851 52,909 43,196 52,888
Stonme______________ L _________ e o___. 487,715 461,814 42,263 66,969 45,002 72,900 45,458 72,534
Value of items that cannot be disclosed: Abrasive stone, gypsum,
stoue (calcareousmarl 1964) ____________________________ """ XX 1,794 XX 2,163 XX 1,998 XX 1,917
Total e XX 454,937 XX 464,252 XX 488,040 XX 498,888
OKLAHOMA
Clays 3 __ .. thousand short tons__ 835 $854 794 $806 745 $754 744 $869
Coal (bituminous) .. _____ . _______.___ do____ 1,028 5,474 974 5,520 843 4,935 823 4,703
GYPSUM . _ ool do___._ 694 1,899 761 2,34 785 2,212 804 2,266
Helium, grade A____________________ ‘thousand cubic feet__. 298,803 8,591 810,700 10,874 852,400 12,333 809,100 9,885
Lead (recoverable content of ores, ete.) . ... ______________ short tons._ . 2,781 729 2,813 87 2,999 907 2,727 764
Naturalgas____________________________________ million cubic feet__ 1,316,201 166,747 1,820,995 182,297 1,851,225 189,172 1,412,952 202,052
Natural gas liquids:
Natural gasoline and cycle produets___________ thousand gallons__ 554,053 34,011 570,129 34,561 576,124 85,715 568,905 35,846
LPgases _______________ o __________ do.__. 880,804 28,055 894,665 32,20 986,254 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 30,749 676,095
Salt. e thousand short tons. . 6 4 9 6 w W 10 7
Sand andgravel___________________________________________ do_.._. 6,680 7,003 5,218 6,023 6,040 7,565 4,540 5,280
Stome._ el do____ 18,987 15,087 16,417 18,071 15,334 17,398 16,855 18,932
Zinc (recoverable content of ores, ete.) - _________________ short tons__ 12,159 ,307 12,715 , 71 11,237 3,259 10,670 ,95
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. oo o o Tpol, BNC values XX 22,670 XX 23,953 XX 24,484 XX 23,178
Total . e XX 881,788 XX 909,256 XX 997,391 XX 1,082,126
OREGON
Clays_____ ol thousand short tons. _ 290 $856 291 $359 361 $362 3295 3 $295
Copper (recoverable content of ores, ete.)..__..__________ short tons__ 15 10 w w w W o ..
Diatomite _________._____________.._.__ S do___. w w w w w 108 2
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Gem ston

B e e ———— e w NA 750 NA 750 NA 750
Gold (recoverable content of ores, ete.) ... .____.___. troy ounces._._ 661 23 499 17 281 10 186 7
Lime. . i _thousand short tons__ 95 1,918 98 1,853 116 2,283 99 2,059
MerCury oo 76-pound flasks__ 126 40 1,364 719 700 309 943 461
Nickel (content of ore and concentrate) ... ... short tons. 15,420 w 16,188 w 15,0386 w 15,287
eat e eecccceeaen P o.._.- ................................... 900 17 w
Perlite_ .o 5 [ U, W 8 s
Pumice__.___.._. --thousand short tons.- 566 909 657 1,181 714 1,256 834 1,195
Sand and gravel oo [ 18,253 25,158 21,800 32,849 85,327 84,986 19,630 25,250
Silver (recoverable content of ores, ete.) - _thousand troy ounces.. 1 1 5) 5) 5) (5)
oM. . o e thousand short tons._ . 16,120 19,296 21,212 27,301 83,288 48,335 13,201 20,256
Tungsten concentrate_ .. _________. short tons, 60—percent ‘WO; basis__ 1 o e cdcccccce emmeemee cmmeeee mmemmaaae
Value of items that t be discl C 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 . _ e XX r16,634 XX r17,866 XX 19,176 XX 16,285
Total . oo e e XX r64,364 XX 82,966 XX 107,484 XX 66,560
PENNSYLVANIA
Cement:
Portland_ . ____________________.__ thousand 876-pound barrels_ . 37,663 $113 409 40,153  $116,925 40,004 $114,357 40,197  $114,592
-.-thousand 280-pound barrels__ 2,818 594 ,00 7,991 2,960 7,860 2,929 7,948
thousand short tons_._ 3,187 15 814 3,394 17,697 3, 17,033 2,994 16,703
____________________________________________ do____ 17,184 148,648 14,866 122,021 12,941 100,663 12,256 96,160
________ do_ 76,5631 388,218 80,308 407,267 81,443 425,168 79,412 419,345
Copper (recoverable content of ores, etc.). ___short tons__ ,614 , 4,354 8,083 8,178 2,299 4,401 ,
Gem BEtONeS. _ e NA 4 NA 4 NA 4 NA 4
Lime_______. _thousand short tons__ 1,440 20,656 1,568 22,496 1,585 22,816 1,719 24,715
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_ _ 1,138 64 1,022 55 3,211 186 1,167 bid
LP g88e8_ . - oo m do____ 1,481 100 ,683 109 1,863 121 1,757 114
Peat. e short tons. 89,500 897 45,600 527 52,912 562 89,506 437
Petroleum (crude).._ _thousand 42-gallon barrels._ ,113 22,088 4,922 21,263 4,837 19,300 4,887 19,701
Sand and gravel __ _______ . o _____.___ thousand short tons. - 16,199 26,414 18,502 ,606 17,667 29,662 17,479 29,614
Stone. . - e - 52,829 91,075 56,806 99,627 59,088 99,233 60,165 108,157
Zinc (recoverable content of ores, ete.)® ____ ... ______ short tons._ 80,754 8 845 27 635 8,014 28,080 8,143 35 067 ,
Value of items that cannot be chlosed Clays (kaolin), cobalt, gold,
iron ore, scrap mica, pyrites, pyrophyllite, silver, and tripoli- - .____. XX 34,519 XX 34,587 XX 80,281 XX 27,718
Total . e ———————— XX 902,050 XX 918,828 XX 908,408 XX 898,398
RHODE ISLAND
Sand and gravel - - oo thousand short tons._._ 1,647 $1,618 1,681 $1,811 2,276 $2,212 2,884 2,416
Stone. . . o ccccccccccccecmecaccmeeemm - do.... 460 986 437 1,119 536 , 481 1,618
Value of items that t be disclosed: Other tals_ - p.9.¢ XX XX 1
Total. . oo ccccccccccccccemeceeeemem———am———n——— XX 2,649 XX 2,981 XX 8,947 XX 4,035

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

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
SOUTH CAROLINA
ClayS. e thousand short tons. _ 1,743 /$8,809 1,837 $8,539 2,139 $8,830 1,788 8,048
Sand and gravel_ . do_.__. 4,622 5,262 5,248 , 6,016 7,668 5,248 7,178
Stone______ oo __ do____ 46,109 49,176 45,948 48,447 8,129 12,510 48,810 412,366
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 e XX 38,713 XX 41,261 XX 45,593 XX 48,274
SOUTH DAKOTA
geryllium concentrate ... ..______________._ short tons, gross weight._ . w w w w 124 $40 w w
ement: ,
Portland_________________________ thousand 376-pound barrels__ 2,001 $6,873 1,575 $5,127 1,974 6,367 1,406 $4,815
Masonry.___ - -thousand 280-pound barrels__ 57 200 55 180 51 170 54 178
Clays. e thousand short tons__ 245 1,076 223 1,220 231 870 199 799
Coal (lignite) e do____ 13 63 10 49 10 45 5 27
Feldspar_ .. __ _long tons__ 26,980 180 51,560 346 r 53,810 r 369 61,411 420
Gem stones. . ___ . _______ NA 20 N. 20 NA 20 A 30
Gold (recoverable content of ores, etc.).._______________ troy ounces.. 616,913 21,592 628,259 21,989 606,467 21,226 601,785 21,062
Gypsum._ _______ ... __ - -thousand short tons._ 19 76 7 27 17 68 12
Lithium minerals_____________________________________ short tons__ w w 150 LY w w w w
Mica: Serap_ - e do____ 996 32 w W W w w W
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 42 121 188
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 r 3,882 XX r 1,553 XX r 1,796 XX 1,117
Total . e XX r 54,547 XX r 50,663 XX r 53,172 XX 52,618
TENNESSEE
Barite - - e thousand short tons__ 39 $519 81 $442 29 $412 15 $235
Cement:
Portland __ .. ____...__ thousand 376-pound barrels. . 8,343 26,791 8,724 27,585 8,177 25,718 8,062 25,548
Masonry . . - -thousand 280-pound barrels. . 1,212 , 1,185 3,140 1,095 2,822 1,092 2,992
Clays. - o e e thousand short tons. . 31,310 35,576 1,495 6,103 31,859 24,909 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
Goﬁf (recoverable content of ores, ete.).. -troy ounces.. 133 5 4 141 5 181
Lead (recoverable content of ores, ete.) ---._-shorttoms_. _____ .. _________ _________ _________ 181 55 o e
Natural gas_ el million cubic feet__ 7 15 85 16
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Petroleum (crude) ..o oo ooceee e thousand 42-gallon barrels. _ 10 w 11 w 7 w 7 w
Phosphate rock._ - . - thousand short tons_. 2,734 18,971 2,954 22,296 3,125 23,886 2,992 22,571
Sand and gravel el do__._. 7,972 10,245 8,193 10,690 8,628 11,142 7,976 10,679
Silver (recoverable content of ores, ete.). thousand troy ounces._ 91 117 94 122 101 130 130 202
Stone +________ e emmcdecccccemmemcmcaa- _thousand short tons.._ 26,497 38,239 28,888 38,859 31,260 41,432 81,463 41,958

Zinc (recoverable content of ores, ete.) ... . short tons.. 115,943 31,536 122,387 35,737 103,117 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 p.0.¢ 6,572 XX 7,258 p.0.¢ 10,779
ot oo o o e mm—n XX 173,965 XX 182,941 XX 182,584 XX 189,572
TEXAS
Cement:
Portland____________ ... thousand 876-pound barrels_ . 30,030 $94,492 30,820 $97,598 80,827 $97,188 31,944 99,329
Masonry . - .thousand 280-pound barrels_ _ 930 2,805 968 8,011 884 2,872 888 2,847
ClayS . oo e eaeee thousand short tons__ 34,156 36,695 4,469 6,865 4,516 7,187 4,497 8,081
Gem BtOMES . - - o o e e e e e m e mem e NA 140 NA 150 NA 150 NA . 150
um._ . .- - -thousand short tons_._ 1,131 4,049 1,045 3,794 899 3,258 984 8,419
Helium: Crude. --thousand cubic feet_. 1,026,504 10,381 1,015,708 10,830 1,030,500 10,605 977,600 10,246
Grade A e do_._. 858,747 11,107 850,000 12,250 864,100 12,744 335,900 9,900
Lime________ __thousand short tons__ 1,350 17,201 1,338 19,663 1,473 18,696 1,564 20,713
Natural gas_ - ool million cubic feet-. 6,490,202 809,180 6,636,555 858,396 6,953,790 903,993 17,188,900 948,935
Natural gas liquids:
Natural gasoline and cycle products______.___._ thousand gallons__ 8,512,460 232,245 8,772,471 256,959 8,890,267 269,332 4,031,589 277,106
LP gases oo do._ 5,521,236 167,492 5,847,601 204,666 6,359,870 260,755 7,449,439 320,326
Perlite_ .. _.__..... 300 3 1,00 8 W W w w
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 3,875,565
Salt. el thousand short tons__ 6,410 28,797 6,964 80,771 7,724 33,797 8,344 36,435
Sand and gravel___ . . icaaoo do____ 29,155 33,3894 82,649 86,075 26,222 31,313 31,398 89,170
StOne e do____ 40,240 52,070 89,520 53,659 43,578 56,659 49,424 61,577
Sulfur (Frasch process) - _thousand long tons. . 3,302 65,780 8,674 83,282 3,703 96,820 3,448 111,931
Tale and soapstone. __ - oo cime e short tons_. 89,334 395 64,211 204 102,399 367 90,836 356
Values of items that cannot be disclosed: Native asphalt, barite (1964—66),
bromine, clays (fuller’s earth 1964-65, kaolin 1964), coal (lignite),
graphite, iron ore, magnesium chloride (for metal), magnesium
compounds (except for metal), mercury (19656-67), pumice, sodium
sulfate, uranium, vermiculite (1967), and values indicated by
symbol W e emeean XX r 85,125 XX r 79,026 XX r 74,918 XX 80,286
Total . o e XX r4,550,845 XX r4,718,826 XX r5,022,041 XX 65,406,371
UTAH
Carbon dioxide, natural ____ oo _._ thousand cubic feet_. 96,432 $7 86,201 . §6 94,006 $7 65,664 $5
Clays 8. oo ocmcceae --thousand short tons.. 127 330 149 332 89 r 240 114 288
Coal (bituminous) . - - - oo do.__. 4,720 33,184 4,992 31,811 4,635 26,763 4,175 24,281
Copper (recoverable content of ores, etc.) short tons_. 199,588 180,131 269,138 183,470 265,383 191,978 168,609 128,906
GeIn BtONeB.a cn oo cmccccencnicmcmemeeeeeeeme———mmmm—————m—mam——— NA 76 NA 76 NA 75 NA 80
Gold (recoverable content of ores, €tCo) cceooceocmeao troy ounces.. 287,674 10,069 426,299 14,921 438,736 15,356 288,350 10,092
Iron ore (usable)ao e ocaoma oo thousand long tons, gross weight. . 2,082 14,3806 2,139 14,229 1,956 18,478 1,708 11,916
Lead (recoverable content of ores, et¢.) oo oo oo short tons__ 40,249 10,5645 87,700 11,762 64,124 19,886 53,813 15,068

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

1964 1965 1966 1967
Minersl Quantity __Val Quantity __Val Quantity __Val Quantity __Val
uantity alue uantity alue uanti ue uan! ue
(thousands) (thousands) (thousands) (thousands)
UTAH—Continued
€ e e o e thousand short tons__ 1 $2,917 189 $3,470 200 $3,640 169 $3,182
Natural gas__ million cubic feet__ 79,739 10,904 71,616 ,952 69,366 8,809 48,965 ,463
Perlite. o o oo oo oo e short tons._ ,003 12 w W
Petroleum (crude)... 42-gallon barrels_ . 28,575 74,867 25,298 66,045 24,112 63,760 24,048 63,221
_______________ thousand short tons. . 371 3,848 384 8,591 42 3,770 403 8,525
Sand and gravel_ _ . _ oo do.... 10,218 10,405 10,032 10,464 12,368 12,937 9,412 8,631
Silver (recoverable content of ores, etc.) - housand troy ounces._._ 4,552 ,886 ,636 7,287 7,765 10,028 4,875 , 55!
Stone. - oo e _thousand short tons. . 3,105 6,930 r 2,828 r 4,765 2,246 4,269 1,831 4,108
Sulfurore__ oo ng tons, gross weight_. _.___._. _._...__ 2,166 0 8  ccercior ccccccos mememcmone mmmmmmmen
Uranium (recoverable content [(O£107) JE. w w W 1,225 9,797 1,287 10,300
Vanadium (recoverable in ore and concentrate) . 405 1,214 387 1,353 353 1,519 471 2,024
Zinc (recoverable content of ores, ete.) . ..o oo d 31,428 ,548 27,747 8,102 37,823 10,824 84,251 9,483
Value of items that cannot be disclosed: Asphalt (gilson
clays (fire clay, kaolin 1965-67), fluorspar, sum, magnesium
compounds (1966-67), molybdenum, natural gas qulds, phosphate
rock, potassium salts, pumice, pyrites (1966-67), tungsten concentrate
(1967), and values indicated by symbol W________ - XX r 87,271 XX r 68,510 XX 52,243 XX 45,349
Total . o o o e e mm e XX r411,449 XX r439,148 XX r448,878 XX 854,477
VERMONT
Peat e mmm e ma short tons... 286 $4 780 $3 333 $5 280 $4
Sand and gravel- thousand short tons__ 1,764 1,494 2,084 1,670 2,823 1,744 3,718 2,178
L TR . |, JEPR 2,070 20,652 2,591 21,564 2 650 19 926 2,761 20 520
Value of items that t be discl tos, clays, gem stones,
lime, and tale. .o XX 3,977 XX 4,155 XX 4,235 XX 4,566
Total. oo o e mmmmmececme———e———- XX 26,127 XX 27,392 XX 25,910 XX 27,268
VIRGINIA
Clays. oo thousand short tons._. 1,440 $1,614 1,415 $1,657 1,486 $1,813 1,882 $1,623
Coal (bltﬂl‘mnous) e emmmm e e memmmmmmmm—————m—————— 0. ... 81,654 123,123 84,053 139, ‘291 85,565 168,841 36,721 171,183
Gem BtONEeS . _ - oo cccmmmmmmmmmmmmmcm e mm——m——aa NA 6 NA 7 NA 7 NA 7
Lead (recoverable content of ores, etc.) . . ... short tons__ 3,857 1,010 3,651 1,139 3,078 930 3,430 960
LAMe . - o e oo mmmm __thousand short tons 780 9,781 847 10,584 840 10,486 829 10,345
Natural gas_ . __ o eamoaoal million cubic feet__ 1,600 479 3,152 942 4,249 s 3,818 ,149
Petroleum (crude). --thousand 42-gallon barrels._ 6 W w 3
Sand and gravel. .. oo oo oo ommeman thousand short tons__ 10,588 13,722 15,322 18,019 17,191 16,635 9,863 12,494
S08PStONe. . o o e emmmmmm o mme—eeeeoe short tons__ , 8,549 9 3,989 10 w W
StONe. - oo e _-thousand short tons__ 30,407 52,153 36,350 59,3897 84,151 55,550 31,324 52,470
Zinc (recoverable content of ores, eu:.)’-. ............. short tons.. 21,004 5,700 20,491 ,942 17,666 5,123 18,846 5,088
Value of items that t be ¢ Aplite,
gypsum, iron ore (pigment mabenals), kyamte, snlt tltamum con-
centrate, and values indicated by symbol W _ . . _____.______ XX 29,818 XX 30,990 XX 29,127 XX 28,366
Total. oo e cmcmmeemm—meecem—memeemceoao XX 237,415 XX 267,977 XX 274,297 XX 283,685
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WASHINGTON

______________________________________ thousand short tons.. ______.__. ____.____ (®) 3 SR ®) $1
garbon dioxide. - oo e cceccceaaoas thousand cubic feet.. w w 11,848 3 w w w w
ement:
Portland. . .. ... thousand 376-pound barrels__ w w 6,258 22,351 6,820 $24,340 5,614 20,581
Masonry--_ ..... thousand 280-pound barrels.__ W 62 201 60 187 65 200
Clay 3 e thousand short tons._ 128 $119 162 211 185 249 139 203
Coal (bltummoue) .................................... do__ 68 575 56 497 59 514 59 517
Copper (recoverable content of ores, etc.). __short tons.. 35 23 30 21 34 25 21 16
Gem BONeS. . - - e e NA W NA 75 NA 75 NA 5
Lead (recoverable content of ores, ete.)_ -.short tons__ 5,731 1,502 6,328 1,974 5,859 1,71 2,762 778
Peat e do. 35,609 0 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 28,164 217,520
SHOMe . — - - e do___. 10,498 ,204 ,46 17,446 13,250 20, 273 14,454 19,099
Tale and goapstone. .. - _ o oo__o_. ---short tons__ ,680 1 2,861 17 3,880 ,916 26
Zinc (recoverable content of ores, ete.) ... _____.____ 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), dmtomite, gold, gypsum (1966-67), lime, pumice, magnesite,
mercury (1966), olivine, silver, tungsten (1965, 1967), uranium
(1964-66), vanadium (1966), and values indicated by symbol W.____. XX r 34,236 XX r11,011 XX r 7,614 XX 6,911
Total e XX r 84,427 XX * 87,664 XX r 89,096 XX 82,067
WEST VIRGINIA
Clays 3 e thousand short tons. . 261 $309 289 $328 30 $ 2 $
Coal (bituminous) - . eeoas do___.. 141,409 693,572 149,191 726,096 149,681 753,851 168,749 800,683
Lime. o oo do__.. w w w w 240 3,49 2 3,099
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. .. ,370 12,975 ,530 13,591 3,674 14,623 ,561 14,244
L) {2 thousand short tons._ .. 1,088 3,66 1,153 5,539 1,147 5,446 1,127 5,137
Sand and gravel. e do___. 5,472 11,5565 5,258 11,480 5,448 11,569 5,827 12,167
Stone ¢ s do_ 7,481 13,105 8,482 14,587 9,738 16,354 9,445 16,447
Value of items that cannot be disclosed: Calcium-magnesium chlonde,
cement, clay (fire clay), gem stones, natural gas liquids, stone (dime -
sion sandatone) and values indicated by symbol W._____________.___ XX 36,541 XX 39,240 XX 36,191 XX 84,865
Total e XX 822,691 XX 859,604 XX 891,800 XX 937,858
WISCONSIN
Clays. oo a thousand short tons._. 119 $147 119 $147 123 $148 89 $112
Iron ore (usable)_ .. ocooo_ o ... thousand long tons, gross weight. . 524 w 141 W dcicicce e e
Lead (recoverable content of ores, et€.) oo oo short tons. . 1,742 456 1,645 513 1,694 512 1,596 447
Lime. e _thousand short tons__ w w 197 3,076 204 3,186 212 3,414
Peat. e e oo short tons. . 3,261 136 3,090 122 2,879 164 1,823
Sand and gravel. . _thousand short tons__ 84,348 24,695 88,751 27,707 41,523 30,713 42,542 32,955
1700 U _thousand short tons.. 13,901 20,232 ,344 21,924 16,150 23,735 17,122 24,863
Zinc (recoverable content of ores, ete.) ... _ ... _.____._ short tons._. 26,278 7,148 26,993 7,882 24,775 ,185 28,953 8,016
Value of items that cannot be disclosed: Abrasive stones, cement, gem
stores, and values indicated by symbol W______ . __ .. __.._ XX 17,193 XX 11,628 XX 10,367 XX 9,805
Total ... eeccmmeceececececcmmecec—a—a XX 70,007 XX 72,999 XX 76,010 XX 79,612

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

1964 1965 1966 1967
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
WYOMING
Clays._ el thousand short tons__ 1,271 $12,816 1,352 $13,633 1,559 $15,874 1,495 $14,313
Coal (bituminous) . ________ e do__.. 3,101 9,774 3,260 10,150 38,670 11,840 8,588 11,876
Copper (recoverable content of ores, etc.) short tons__ 5 3 6 S
GeM SEODeS . | o oo el NA 120 NA 120 NA 120 NA 125
Gold (recoverable content of ores, ete.) .- _.__________ troy ounces._._ 6 5) 3 (3) e e e e
Iron ore (usable)._ . . __________ thousand long tons, gross weight_ _ 2,056 24,543 2,087 25,198 1,978 19,700 1,854 19,186
Naturalgas__ . million cubic feet_. 231,613 29,808 235,849 81,840 243,381 85, 1290 240,074 85,051
Natural gas liquids:
Natural gasoline_ . . _________________ thousand gallons_ . 86,803 5,607 95,093 6,195 96,872 6,281 99,180 6,447
LP gases e ceecceceeeaa do____ 152,982 6,433 143,331 6,020 166 080 7,308 173,821 7,648
Petroletm (crude).. -_thousand 42-gallon barrels__ 138,752 851,043 188,314 345,785 134,470 344,243 136,312 851,685
Sand and gravel . ___ .. ___________. thousand short tons._ . ,632 ,936 1, ,87 7,1 7 7,49 ) ,
Stone_ il do____ 2,154 3,671 1,594 2,791 1,393 2,560 1,246 2,375
Uranivm (recoverable content UsOg) - ________ -thousand pounds_ - w w w w 4,593 36,741 4,655 37,243
Vanaditm (recoverable in ore and concentrate) . __._.______ short tors__ w 859 w 444 w 555 w w
Value of items that cannot be dizclosed; Beryllium concentrate (1964-65),
cement, feldspar (1965-67), gypsum, lime, phosphate rock, pumice
(1964, 1967), silver (1964-65), sodium carbonates and sulfates,
vermiculite (1967), and values indicated by symbol W_____________ XX r 79,835 XX r 64,901 XX 36,379 XX 86,494
Total. oo e XX rb529,948 XX r515,454 XX rb524,387 XX 530,696

e Estimate. r Revised. NA Not available. ‘W Withheld to avoid disclosing individual company confidential data. XX Not applicable.
1 Production as measured by mine shipments, sales, or marketable production (including cc ption by prod s).
2 Excludes certain cement, included with ‘“Value of items that cannot be dlsclosed."
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.
¢ Final figure, supersedes figure given in commodity section volume I-II.
? Excludes thipments 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.”
9 Recoverable zinc valued at the yearly average Fnce of Prime Western slab zinc, East St. Louis market. Represents value established after transportation, smelting
and manufacturing charges have been added to the value of ore at mine.
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Table 6.—~Mineral production ! in the Canal Zone and islands administered by the United States2

1964 1965 1966 1967
Mineral Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands) (thousands)

American Samoa:
Pumice. oo eeceeceenecmmneeaeam-a-----thousand short tons_. . ____ o ___ o eoaeo.__ 17 $22 28 24
22 $20 60 $55 20 18 7 7
157 234 60 60 12 12 28 50
XX 254 XX 115 XX 52 XX 81

Canal Zone:

Sand and gravel_ _ . 84 82 83 85 72 91 56 94
Stone (crushed . . - oo camememeeee do-... 153 349 153 366 114 267 100 245
Total . oo e e ccmimmmmmmem—mmm————— XX 431 XX 451 XX 358 XX 339
Canton: Stone (crushed)._____ _.thousand ShOrt tOMS. . oo . ccmccooce cmceccoc  ecceccns  mmeemmmms  mmmmmem==  mmmmmmSo=  memmeo——=
Guam: Stone. . ecceeemnnaocna- do___. 469 868 483 925 900 1,396 511 820
Virii: Islands: Stone (crushed). ~-do____ 69 342 68 302 88 303 183 8561
‘Wake: Stone (crushed . .. eecmemeao- do.___ 2 5 1 4 11 66 31 150

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:

American Samoa, by the Government of American Samoa.

Table 7.~Mineral production 1 in the Commonwealth of Puerto Rico

1964 1965 1966 1967
ineral Quantity Val Quantit; Val Quantit; Val Quantit; Val
uanti alue uantity alue uantity alue uantity ue
thousands housan (thousands) (thousands)
Cement. o oo ccccecaaas thousand 376-pound barrels.. 7,926 $23,879 7,284 $28,415 7,603 $24,277 8,447 $27,897
L thousand short tons.. 341 271 857 288 350 271 291 244
18- 574 27 867 30 960 35 1,106
5 74 8 138 11 183 12 1956
7,816 11,492 8,147 12,405 9,879 14,554 14,101 21,633
5,504 8,586 5,344 11 5,732 10,541 7,269 12,795
................................................... XX 44,876 XX 46,224 XX 50,786 XX 63,370

XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including consumption by producers).
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Table 8.—U.S. exports and principal minerals and products

1966 1967
Mineral "
Quantity Value Quantity Value
(thousands) (thousands)
Metals: |
Aluminum: :
Ingots, slabs, erude. . .._.__... short tons. . 188,240 $90,012 209,009 $99,961
Serap. ... ... ________ do_._. 48,666 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 11,178
Antimony: Metals and alloys, crude._short tons_ _ 29 24 82 7
Bauxite, including bauxite concentrates
thousand long tons. . 62 4,275 2 218
Aluminum sulfate_____________ short tons.__ 22,059 65! 16,173 531
Other aluminum compounds. do_... 353,864 87,3874 578,627 51,075
Beryllium_____________________ --pounds. _ 61,254 1,083 76,117 530
Bismuth: Metals and alloys.._....______ do__.. 89,382 226 52,684 395,695
Cadmium.___.______________ thousand pounds.__ 379 795 691 1,6
Chrome:
Ore and concentrate:
Exports_..._.... thousand short tons. _ 19 740 8 328
Reexports_.__________________ do.__. 173 7,119 157 5,422
Chromicaeid. ... .. _________________ 1 482 1 392
Ferrochrome._ . . _ ..o r 1,870 13 3,479
Cobalt_ .. __________._____ thousand pounds... 1,021 1,822 1,498 2,867
Columbium metals, alloys and other forms
thousand pounds. . 7 249 6 341
Copper: .
Ore, concentrate, composition metal and un-
refined (copper content). ... short tons. . 2,149 927 59,692 32,951
ed copper and semimanufactures
short tons_ . 319,314 338,184 200,078 213,604
Other copper manufactures._._.____ do_... 6,934 7,804 6,5 7,472
Copper sulfate or blue vitriol. _.do_.__ 3,563 1,725 979 776
Copper base alloys_ ... ____________ do.... 56,311 60,069 78,213 75,809
Ferroalloys:
Ferrosilicon. . ______.______________ do.... 5,812 2,004 11,774 3,228
G ldI“erx'oplmsphorous ................. 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
Ironore......._.._______ thousand long tons. _ 7,779 ,157 5,943 71,585
Iron and steel:
Pigiron_ _______________.__._ short tons. . 12,122 731 7,451 319
Iron and steel“?roducts (major):
Semimanufactures. . _.____. short tons_. 1,875,166 281,887 1,877,676 272,160
Manufactured steel mill products
short tons_. r 769,153 * 390,217 701,400 383,201
Advanced produets. __.._____________ NA r 203, 659 NA 201,938
Iron and steel scrap: Ferrous scrap, includ-
ing rerolling materials_______| short tons_. 5,880, 925 177,461 7,666,630 251,236
Pigs, bars, anodes. ... .._.__._._.___ do__.. 5,435 3,966 6,536 4,767
CTAP - o e e e e do.___ 498 165 394 198
Magnesium:
Metal and alloys and semimanufactured
forms, n.ecc. ... _________ short tons_ . 15,448 10,240 13,173 9,115
Manganese:
re and concentrate. ... _..________ do..__. 16,487 1,491 15,875 1,502
Ferromanganese. . .eo oo coeeomoo_._ do._._ 545 228 ,861 760
Mercury:
Exports.. 357 197 2,627 1,281
por do.... 476 280 475 193
Molybdenum:
Ore and concentrates (molgbdenum content)
thousand pounds.._ 29,768 54,765 30,000 51,434
Metals and alloys, crude and scrap
thousand pounds. . 59 251 50 131
Wire.______________.__________ .. o___ 19 624 34 661
Semifabricated forms, n.e.c.
thousand pounds.. 72 398 292 702
Powder________ do___. 120 502 241 434
Ni k];‘lerromolybdenum_ do.._. 2,200 4,085 1,533 2,436
ickel:
Alloys and scrap (including Monel metal),
ingots, bars, sheets, etc -short tons__ r 21,458 r 38,631 26,169 53,225
Cg Y88 o ool do___.. 3,135 6,589 3,441 9,887
Nickel-chrome electric resistance wire
) A short tons.. 475 2,208 565 2,530
Semifabricated forms, n.e.c.oae..___. do.. 1,319 4,661 1,362 5,687

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)

Metals—Continued
Platinum: )
Ore, concentrate, metal and alloys'in ingots,
bars, sheets, anodes, and other forms,
including scrap...__.. -----troy ounces__ 102,031 $13,414 161,585 $19,248
Palladium, rhodium, iridium, osmiridium,
ruthenium, and osmium (metal and alloys

including scrap)- - .- troy ounces. . 108,425 6,711 118,017 9,723
Platinum group manufactures, except jewelry. NA 8,794 NA 2,878
Rare earths:
Cerium ore, metal, alloys and lighter flints
N pounds. 61,620 209 141,338 303
Silver:
Ore and base bullion_thousand troy ounces. _ 369 476 2,365 4,242
Bullion, refined .. .. - oo .__ do._.._ 85,169 110,057 68,404 91,718
Tantalum:
Ore, metal, and other forms
thousand pounds.._ 198 1,798 134 1,724
. Powder. oo do.... 51 1,564 157 1,839
in:
Ingots, pigs, bars, ete:
EXports. oo ccceccccaaenas 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._ . 7,238 1,957 2,957 1,490
Titanium:
Ore and concentrate. .. .._--_- short tons_._ 1,800 218 3,027 167
Sponge (including iodide titanium and serap
short tons__ 1,733 1,988 1,429 1,708
Intermediate mill shapes and mill products,
NMe€eCo e mmmeeemmmmmmmee e e short tons__ 1,371 9,585 1,811 13,844
Dioxide and pigments__ ... ... do. - 26,872 7,601 25,852 7,165
Tungsten: Ore and concentrates:
Exports. - oo do.___ 98 223 944 2,932
Reexports. - - o oo do_... 195 557 269 576
Vanadium ore and concentrate, pentoxide, etc.
i (vanadium content)._._._... thousand pounds._ 1,771 4,226 1,575 4,043
inc:
Slabs, pigs, or blocks__ ... ..._. short tons.__ 1,406 749 16,809 4,287
Sheets, plates, strips, or other forms, n.e.c.
short tons.. 4,921 3,198 3,565 2,709
Serap (zine content) . oo do_.-_ 4,469 702 1,665 580
Semifabricated forms, n.e.c. .- -- do____ r 3,034 r1,894 2,161 1,177
Zirconium:
Ore and concentrate. ... c-cmomen- do__-_ 2,311 326 2,729 360
Metals and alloys and other forms_pounds. . 421,516 4,567 637,612 6,909
Nonmetals:
Abrasives: A
Dust and powder of precious or semiprecious
stones, including diamond dust and powder
thousand carats._ 2,408 6,815 4,817 12,526
Crushing bort._ ..o oo do_.-. 58 326 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_ - .o oo occnoaamao- NA 36,812 NA 34,290
Asbestos: Urmanufactured:
EXports. o o oo oo ccmaoaaad short tons__ 46,690 5,712 47,356 5,951
Reexports. - eimcmmeemmaes do__.. 306 51 362 4
Boron: Boric acid, borates, crude and refined
short tons._ 207,859 20, 682 186,482 18,710
8iement __________ thousand 376-pound barrels. . 1,069 4,836 980 4,452
ays:
Kaolin or china clay 253,408 . 8,443 321,929 9,921
Fire cla; 215,534 3,396 176,367 2,789
Other 605,625 19,354 651,366 19,858
Fluorspar_.. ... 5,732 1 10,345
Graphite. .. - eeaeaeaa- 3,161 428 8,569 460
Gypsum:
Crude, crushed or calcines
thousand short tons.. 38 1,458 39 1,707
Manufactures, n.€.C. .. oo -cco--cmaccmnn= NA 1,216 NA 1,211
Kyanite and allied minerals_ _short tons._ 17,339 1,131 21,428 1,408
Lime. .o e ccmmmmmaee do---- 59,848 1,195 52,143 1,099
Mica sheet, waste and scrap and ground_pounds.. 10, 810,194 929 14,301,524 781
Manufactured. ..o -ccoocccccamnamanann do..-. 537,556 1,612 526,690 1,768

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_ ________ .- ___d short tons__ 4,753 $1,307 3,123 $1,312
Nitrogen compounds (major)
thousand short tons__ 2,794 154,559 2,911 165,008
Phosphaterock__ .. -——----_ do___. 9,255 85,8385 10,282 94,413
Phosphatic fertilizers (superphosphates)
thousand short tons. . 763 40,705 743 35,139
Pigments and compounds (lead and zinc):
Lead pigments_ .__ ... - short tons__ 2,599 1,044 1,909 772
Zine pigments____ - _-_ do___. 6,650 1,733 4,175 1,331
Potash:
Fertilizer_ - ococoecoomaaaas do____ 1,024,996 32,867 1,146,131 35,010
Chemical - __ - cccocemameoon do____ 5,292 29,060 4,886
Quartz, natural, quartzite, cryolite and chiolite
Sal 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__ 28 779 28 856
Sodium carbonate. - - - ccowocaoaaaon do..-- 346 12,249 304 9,914
Stone
Dolomite, bloek_ _ oo oocoaoooooooo do___. 101 1,692 113 1,756
Limestone, crushed, ground, broken
thousand short tons__ 1,207 3,500 1,159 3,496
Marble and other building and monumental
thousand cubic feet__ NA 1,104 NA 958
Stone, crushed, ground, broken
thousand short tons. . 276 3,406 306 3,743
Manufactures of stone_ - o ooeomaoo- NA 1,432 NA 1,203
Sulfur:
Crude-_ - - ocoeeeeem thousand long tons_ . 2,826 78,759 2,043 81,492
Crushed, ground, flowers of
thousand long tons__ 47 3,404 150 9,522
F lTalc, crude and ground_ - _______ .- short tons._ . 70,377 3,917 66,195 3,450
'uels:
Sar}i)on black. . e 297,281 28,407 236,032 24,456
oal:
Anthracite 766 9,755 595 7,622
49,302 457,899 49,510 474,853
120 2,182 120 2,293
1,102 23,415 710 16,492
_________________ 1,478 4,130 26,502 85,565
2,369 14,274 3,603 19,106
_______ 118 548 283 1,142
Naphtha__ 1,982 22,232 2,299 21,999
Kerosine___ 249 2,214 158 1,252
Distillate oil 6,251 18,407 6,054 17,650
Residual oil__ 13,275 29,102 22,148 43,793
Lubricating oil_ 14,767 189,648 17,746 208,358
Asphalt______________ 434 ,705 348 3,167
Liquefied petroleum gases 8,171 30,007 9,269 32,182
Wax_ o 1,877 36,028 1,677 34,077
Coke. oo 16,235 49,604 16,279 55,187
Petrochemical feedstocks_ y 14,894 2,983 15,344
Miscellaneous._ - _ - oo 1,357 87,074 893 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 Value
(thousands thousands)
Metals:
Aluminum:
Metal . ______ o __ short tons__ r 521,021 r $217,013 $194,995
Serap. . oo _oo____ 33,616 , 782 10,040
Plates, sheets, bars, etc r 124,023 r 76,852 40,243
Antimony:
Ore (antimony content) . ___________ do___. 12,460 4,754 4,090
Needle or liquated.______ —do____ 63 42 18
Metal .____________. - __do____ 2,767 2,031 1,849
Oxide_ - ___ .. _-do____ 5,383 3,998 3,762
Arsenic: White (AS:Os content) do__._ 18,675 1,477 2,508
‘Bauxite: Crude___________ thousand long tons__ 11,529 147,385 151,418
Berylliumore____________________ short tons. . 5! 3,167
Bismuth (general imports)___ - 6,243 5,172
Boron carbide____.______ . __.____.__.. d 83,821 513 469
admium:
etal.__________.______ thousard pounds. 3,858 6,813 3,817
Flue dust (cadmium content).______ do__._ 1,181 989 1,093
Calcium: -
Metal_ e pounds__ 85,941 72 3870
Chloride_ . ... __________ short tons__ r 2,499 r 81 158
Chromate:
Ore and trates (Cr:0s tent)
thousand short tons__ 841 30,379 21,854
Ferrochrome (chromium content)___do____ 66 22,076 13,758
Metal oo do___- 2 3,739 ,
Cobalt:
Metal . ________________ thousand pounds._ 17,871 27,734 14,420
Oxide (gross weight) _______________ do..__ 1,279 1,411 1,670
Salts and compounds (gross weight)
thousand pounds._._ 150 81 200
Columbijum ore___ - _ .. do__.. 9,278 5,678 5,266
Copper: (copper content)
Ore and concentrates___.__.__.| short tons._ 6,843 4,118 28,820
Regulus, black, coarse. . ___________ do____ 117 85 35
Unrefined, black, blister. _.do____ 337,955 272,996 218,430
Refined in ingots, etc_ - _.do____ , 63,654 311,164
Old and scrap______ _.-do____ 23,908 24,662 14,731
Old and clippings - - - - ___ do..__ 5,056 5,846 2,47
Ferroalloys: Ferrosilicon (silicon content)
Gold short tons__ 13,133 4,610 4,456
old:
Ore and base bullion____.____ troy ounces._ _ 333,119 11,698 7,671
Bullion. oo oo do____ 866,926 30,306 24,876
Ironore______.__._______ thousand long tons__ 46,259 462,354 ,07
Iron and steel: :
Pigiron_ . ___ . _____._______. short tons__ 1,186,739 45,914 27,599
Iron and steel products (major):
Iron products_ ___________ short tons__ 36,452 7,776 9,
Steel products_ do____ r11,006,993 1,273,730 1,833,221
Serap_ . o-oooo_ —--do____ 390,205 7,672 8,
Tinplate__ o meomoeeaooo do___. 16,450 535
Ore, flue dust, matte (lead content)
short tons__ 63,850 13,871 29,111
Base bullion (lead content)___._____ do_.__ 1,928 575 1,224
Pigs and bars (lead content)________ do_.__ 285,788 75,312 88,697
Reclaimed, scrap, etc. (lead content)
short tons__ 3,956 886 1,951
Sheets, pipe, and shot____. ... __ do_._. 919 283 322
Babbitt metal and solder (lead content;
short tons_. 731 3,203 1,423
Manufactures. . - cocoeoeoao- do..-- £1,373 r 563 524
Magnesium: .
Metallic and serap_ .- - o= do_.._ 3,265 1,613 4,909
Alloys (magnesium content) - —..____ do.___ 689 1,656 1,529
Sheets, tubing, ribbons, wire and other
forms (magnesium content) - .short tons._. 5 36 433
Manganese:
Ore (35 percent or more manganese) (man-
ganese content) .- short tons__ 1,261,490 77,047 55,818
Ferr: ( nese )
short tons__ 194,563 r 29,455 26,108
Mercury:
Compounds. - - - - - e ounds._ _ 16,340 94 14
Metal . ______________._. 76-pound flagks_ _ 31,364 12,322 10,785
Minor metals: Selenium and salts_ - ___ pounds. _ 286,775 1,834 ,545

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 P vai Q vai

luantity lue uantity lue

(thousands) (thousands)
Metals—Continued
Nickel:

Pigs, ingots, r 112,886 $170,806 113,860 $193,848

Serap__ 941 709 1,104 1,2

Oxide____ 1 77TTTTTTTTTTTmT 7,711 7,967 6,208 8,130

Grains and nuggets, including crude

dust and residues_.____ troy ounces__ 86,700 9,498 41,798 5,195
Serap_.____________ 851 86 N. NA
Osmiridium 4,910 440 4,179 458

Refined metal:
Platinum r 273,333 r 31,741 322,764 38,282
Palladiu 902,376 28,010 737,082 27,504
Iridium_____ - 8,161 1,130 8,784 1,505
Osmium. __ 751 292 321 109
Rhodium____ 65,861 11,984 47,689 10,079
Ruthenium 10,164 385 56,563 2,049
Radium: !
Radioactive substitutes__________________ NA 2,104 NA 3,000
Rare earths: Ferrocerium and other cerium alloys
sit pounds. _ 13,903 65 4,293 19
ver:
Ore and base bullion-thousand troy ounces._ _ 35,992 43,601 25,642 83,437
Bullion_______________________ " __ do____ 27,040 32,586 29,878 43,650
%a:talum: Ore..___________ thousand pounds. _ 2,143 4,782 1,675 5,510
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 251 NA 449
Titanium:
Ilmenite_____________________ short tons_ _ 186,539 6,698 207,906 5,145
Rutile_____________ 777 - do____ 151,482 8,494 167,100 19,566
Metal________ _pounds_. 11,959,375 10,854 14,950,359 14,415
Ferrotitanium________________ " _ o___. ,461 21 306,317
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_____________ d 335 666 129 524
Ferrotungsten 379 696 __________ o ________
- Other alloys 75,227 227 10,767 65
ine:
Ore (zinc content) ____________ 896,375 51,696 431,319 58,075
Blocks, pigs, and slabs_ d 280,307 75,624 222,002 57,531
Sheets___________________ 1,708 670 648 276
Old, dr and skimmings. . 6,563 1,295 3,963 673
Dust._________________ 1,286 398 3,771 1,211
Manufactures_________________________ NA 545 NA 318
Zirconium: Ore, including zirconium sand
short tons__ 57,976 1,652 59,303 1,891
Nonmetals:
Abrasives: Diamonds (industrial)
thousand carats_ _ 18,569 69,110 17,102 63,559
ﬁsbestos ........................ short tons_ _ 726,459 73,100 645,112 65,743
arite: :
Crude and ground 699,045 5,766 532,314 4,659
Witherite_ 2,138 100 1,260
Chemicals_______________________ d 6,552 927 5,243 682
Cement._. . _ 7,066 17,846 5,913 14,698
Clays:
Raw____ 132,336 2,644 103,404 2,039
Manufac ,359 238 5,382 252
Cryolite_____ 381,655 3,199 36,319 4,118
Feldspar: Cru ---longtons.. __________ __________ 280 8
Fluorspar________________________ 878,546 21,968 911,870 24,485
Gem stones:
Diamonds___.___________ 3,484 373,776 3,961 387,472
Emeralds.________________________ do____ r218 r 5,914 242 ,
Other______________________________T_ NA 46,937 NA 46,655
Graphite._______________________ short tons_ _ 56,748 2,545 56,675 2,348
Gypsum: X
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. . 3,406 141 1,821 5

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 Quantity Value
(thousands) (thousands)
Nonmietals—Contmued
me:
Hydrated ................... short tons__ 208 $5 545 $12
............................ do____ 151,703 1,772 79,983 961
Dend burned dolomite!. ___________ do____ 43,637 2,038 42,413 1,832
Magnesium:
Magnesite________________________ do____ 186,200 10,941 127,955 7,612
. Compounds d ,8 542 11,293 547
ica:
Uncut sheet and punch__thousand pounds.__ 3,247 3,993 1,733 1,990
Serap___.._. -d . 71 1,016 25
Manufactures._ 7,535 6,670 5,440 3,878
Mineral-earth pigme p ta:
atural_______ 3,662 200 3,670 271
Synthetic do 15,234 2,626 14,034 2,626
Ocher, crude and refined_ 146 8 236 16
Siennas, crude and refined 1,192 145 951 104
Umber, crude and refined._ - d 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 ,922
Phosphate, erude_..___________________ do__.. 178 4,256 139 8,261
Phosphstic fertilizers__________________ do____ 67 3,740 105 6,167
Pigments and salts:
Lead pigments and compounds_short tons._ 30,497 7,353 80,645 6,569
Zinc pigments and compounds._...... do__.._ 18,649 3,633 18,988 3,404
Potash_______________ . _____ do___. r2,544,112 £ 71,821 2,925,082 73,491
Pumice:
Crude or unmanufactured_._____.__ do____ 9,393 91 5,702
Wholly or partly manufactured_____ do____ 273,338 723 240,273 580
Manufactures, n.s.p.f_ ... ______.______ NA 25 NA 22
Quartz crystal (Brazillian pebble)._____ pounds.. 1,470,341 896 1,049,544 730
____________________ thousand short tons. _ 2,479 6,464 2,843 8,641
18 95 44 159
631 811 588 763
237 3,981 291 4,506
NA 20,739 NA 19,823
Stro o - 11,517 267 5,612 118
ur an pynbeS'
Sulfur.
Ores and other forms, n.e.s.
thousand long tona-_ 1,514 38,525 1,474 47,612
Pyrites______ . ____ 16 84 10 51
Fu !Talc Unmanufactured__.________. short tons.- 21,908 834 15,861 658
els:
Carbon black:
cetylene____._________________ pounds.. 7,058,926 1,185 5,784,814 987
c lGas black and carbon black________ do.... 385,381 61 0,910 56
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. - el 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_ ,020 199 3,601 189
Petroleum._ ________________ thousand barrels__ r 940,489 r 2,208,589 925,806 2,207,384
* Revised.
NA Not available.

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




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

9¢

1966 19675
Worldr 1 United States World 1 United States
Mineral
Thousand short tons percent ‘Thousand short tons percent
(unless otherwise stated) of world (unless otherwise stated) of world
els:
garl])on black . - o e thousand pounds.. 4,325,710 2,571,552 59 4,091,593 2,483,840 61
“oal:
Bituminous_ . e 2,096,599 530,001 25 1,993,134 546, 590 27
Lignite.___________ "7 807,593 1881 ® 803,000 4,410 10)
Pennsylvania anthracite 214,760 12,941 6 205,857 12,256 6
Coke (excluding breeze):
Gashouse 3. _ e 36,382 168 ® 30,489 163 [©)]
Oven and beehive_ ______ L ________ 341,166 67,402 20 316,270 64,580 20
Natural gas (marketable)._ _.___ _millon cubic feet_. 26,415,895 r 17,206,628 65 28,384,043 18,171,837 64
Peat e e 210, 586 4611 (2) 201,374 NA NA
Petroleum (erude) _ - . e thousand barrels.. 12,015,830 8,027,763 25 12,889,705 3,215,742 25
Nonmetals:
ABbeStos . e e 3,859 126 4 3,193
Barite. . e e [ 4,023 1,007 25 2,447
Cement 6___ -thousand barrels_. 2,722,561 401,771 15 2,686,749
China clay._ .. 12,426 4,385 35 7,484
Corundum . .o B (2
iamonds. .. __ 839,955 . .. 42,388
Diatomite__ , re 700 r39 NA
Feldspar_ __ 1,934 r 655 84 1,598
Fluorspar. . 3,129 253 8 2,365
Graphite. . _ 584 w NA 350
Gypsum._ _________ o ________ 49, 629 9,647 r19 31,477
Lime (sold or used by producers)_ - 82,959 18,057 22 68,912
Magnesite___ ... __________... 11,008 w NA 9,947
Mica (including scrap)_ ... 319,943 r 226,267 r71 295,678
Nitrogen, agricultural 6 7___ 5 r 5,711 27 23,400
Phosphate rock_..._...... 83,215 r 39,044 T 47 86,969
Potash (K320 equivalent)_ .. 16,048 3,320 r21 16,860
Pumice $______.__________ 15,646 3,234 r21 9,901
Pyrites___ 21,134 873 4 © 921,618
Salt o _______ 120,119 36,474 30 111,304
Strontium 8______ - NA
Sulfur, elemental . ______.___.____ 16,465 r 8,242 50 17,247
Tale, pyrophylite, and soapstone.. 4,031 895 22 4,016
Vermiculite 8. e ———— 382 262 69 368
Metals, mine basis:
Antimony (content of ore and concentrate) 68,513 927 1 64,402
Arsenic, white _____ _____________________ 53 W NA 25
Bauxite_ .. _._..__.____ 38,666 1,796 5 41,326
Beryllium concentrate. . 3,578 w NA 6,950
Bismuth.__.___.__...__. --thousand pounds.. 6,660 w NA 6,931
Cadmium_ - -thousand pounds. . 28,707 10,460 r 36 19,403

CRromite. - o e e e e cce e em e cmm——an 4,974 ol aeeeel 5,111

2961 ‘MOOHYVIX STVHININ



Cobalt gcontained , 004 w NA 8,236 w NA
Colnmb um-tantalum concentrates 8_.__ 22,978 L oceeicccice eeeeee  NA L ol
er (content of ore and concentrate) 5,789 1,429 r25 5,436 954 18
fJ’ .............................. ousand troy ounces. 46,567 1,808 4 * 945,610 1,584 4
Iron OF@. oo e __.thousand long tons. _ 627,974 90,147 r14 618 152 84,179 14
Lead (content of ore and concentrate). ... i ceiaceaoan 3,131 327 10 2,781 317 11
Manganese ore (85 percent or raore Mn) ______ ___ . ___________. 19,141 14 ©) 18,650 13 [©)
MErCUTY . - - o o oo oo e e -thousand 76-pound flasks. . 265 22 8 242 24 10
Molyhdenum (content of ore and concentrate) . _______.____.__ thousand pounds. . 124,967 90,5382 72 109,080 87,554 ®
Nickel (content of ore ard concentrate) - . __ .o ..o 440 13 3 453 15
Platinum groups (Pt., Pd., ete.) .o _____ ---thousand troy ounces. . 3,039 51 2 8,154 16 [©)
ilver . _ . ---thousand troy ounces.. 265,970 43,669 r16 ° 9 261,600 32,119 12
Tin (content of ore and concentrate). . .o oo oo aoaeaoaas long tons. _ 208, 577 97 (* 211,664 w NA
Titonium concentrates:
Ilmenite 8 . el 2,884 965 33 2,169 935 Q)
Rutile 8. i cmmae 279 w NA NA w N
Tungsten concentrate (contained tungsten)_._. -short tons._ 81,510 r4,211 r13 380,678 4,150 14
Vanadium (content of ore and concentrate)s__ -short tons.__ 10,029 5,166 r 52 10,595 4,963 47
Zinc (content of ore and concentrate) . - _ oo 4,960 573 12 5,176 549 11
Metals, emelter basis:
Aluminum ................................................................. 7,561 2,968 r 39 8,021 3,269 41
Copper- .- - - ccceeeeeeet 6,073 r 1,466 24 5,850 862 15
Iron, plg (including ferroalloys) . 382, 500 94,000 26 885,802 89,479 23
Yead. ... 2,988 441 15 2,712 380 14
Magnerium . 179,844 79,794 r44 202 608 97, 406 48
Selenium 8_____ __________ 2,001 620 r 81 2,069 23
Steel ingots and castings 524,693 r 184,101 26 538,435 127, 213 24
Tellurium &__________._ 334 199 r 60 247 55
_________________ 203, 665 104,372 r2 219,185 13, 048 1
Uranium oxide (U3z0s)8 -short tons._. 18,993 9,587 r 51 17,458 9,125 52
NG o e e e e 4,563 1,025 23 4,233 939 22

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

1 Total is not strictly comparable with previous i,lrmrs as it does not represent total world production. Confidential U.S. data are excluded. The data includes reported
ﬁggres 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
an p rites.

Less than 14 unit.

l Includes low- and medium-temperature and gashouse coke.

4 Agricultural use only.

8 Data rignificantly incomplete.

¢ Including Puerto Rico. A .

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.

19 U.S. imports of tin concentrates (tin contcat).
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Injury Experience and Worktime
in the Mineral Industries, by States

By Forrest T. Moyer *

For the third consecutive year, the over-
all safety record of the mineral and mineral
fuel industries in 1967 was improved
slightly by the continued reduction in the
injury—frequency and the injury—severity
rates. General operating activity was lower
than in 1966 as measured by the decline
in total man-hours of work-time at all min-
eral operations. This lessened activity re-
flected in part the reduced demand for
minerals and mineral products in several
major segments of the economy, and in
part an extended work stoppage in a major
mineral industry.

These statistics comprise the injury and
work experience of all personnel engaged
in production, exploration, development,
maintenance, repair, and force—account
construction work, including supervisory
and technical personnel, and working part-
ners and owners at mineral-producing and
mineral-processing establishments in the
United States. Data concerning office
workers are excluded except for the oil
and gas industry for which such infor-
mation is not separable. All injury rates
and totals are calculated from data before
rounding.

The data for 1967 are preliminary ex-
cept for the anthracite, coke, petroleum
and natural gas, native asphalt, peat, and
slag industries, which are final. The
figures represent full coverage for all in-
dustries except oil and gas for which
coverage is not complete, particularly with
respect to small companies.

Injury and employment data were col-
lected from coal producers as required by
the Federal Coal Mine Safety Act as
Amended (30 U.S. Code, sec. 455-482,
Supp. III (1968)). Similar information was
collected as required by the Federal Metal

and Nonmetallic Mine Safety Act (30 U.S.
Code, sec. 721-740, Supp. III (1968))
from metal, nonmetal, stone, and sand
and gravel producers. Mineral and mineral
fuel producers and processors, not covered
under either of the acts, voluntarily re-
ported the requested injury and employ-
ment data.

Injury Experience.—The injury—fre-
quency rate for all mineral industries in
1967 was 17.11 disabling work injuries
per million man-hours of exposure. This
overall rate comprised frequencies of 0.27
for fatal and 16.83 for nonfatal work in-
juries of which each was slightly more
favorable than the corresponding data of
0.28 and 17.04 for 1966. The total of
508 fatalities in 1967 was 36 fewer than
in the preceding year. Nonfatal injuries
totaled 31,380 or 1,443 fewer than in
1966. The larger proportional declines
in the numbers of injuries—7 percent for
fatal and 4 percent for nonfatal disabilities
—than  the 3-percent decrease in man-
hours worked resulted in lowered frequency
and severity rates for 1967.

The 1967 injury-severity rate of 2,414
days lost per million man-hours for all
mineral industries represented a 5-percent
improvement over the corresponding rate
of 2,539 in 1966.

Although there was an overall improve-
ment, injury experience of the separate
mineral industry groups displayed varying
trends in 1967. (See summary section at
end of table 1.) All general measures of
injury experience (number of injuries, fre-
quency rate, and severity rate) were im-
proved over those of 1966 in the coal,
metal, and stone industries. In the oil and

1 Chief, Branch of Accident Analysis, Di-
vision of Accident Prevention and Health.
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gas industries the injury-severity rate was
lowered, but an increased number of in-
juries resulted in a less favorable frequency
rate. The sand and gravel and the primary
nonferrous smelting industries were im-
proved in the number of injuries and the
frequency rate, but the severity rate was
higher than in 1966. In the nonmetal in-
dustry the severity rate and the number of
injuries were slightly lower, but the fre-
quency rate was less favorable. Although
the severity rate was lowered in the native
asphalt industry in 1967, the number of
injuries and the frequency rate increased.
All gereral measures of injury experience
in the coke, peat, and slag industries
worsened in 1967.

There were fewer fatal work injuries in
1967 in the coal, oil and gas, metal, stone,
and sand and gravel industries. The pri-
mary nonferrous smelting industry had the

STATE

State data are presented for the mineral-
extractive and processing industries, how-
ever no breakdown is presented for the
purely processing industries, coke, primary
nonferrous smelting, and blast—furnace~
slag, nor for petroleum and natural gas,
although totals for these 'industries are
included in the summarization at the end
of the State table (table 1). A coerrespond-
ing chapter in Volume I-IT of the Minerals
Yearbook contains detailed breakdowns of
similar information on the specific mineral
industries comprising the general groupings
used in this chapter.

The mineral industries of West Virginia
and Kentucky, in each of which under-
ground coal mining was dominant, had
higher injury-frequency rates than any
other State. The rates of occurrence of
injuries in 1967 for West Virginia opera-
tions were 54.60 and in Kentucky 43.50
per million man-hours; comparable rates
for 1966 were 55.81 and 43.38, respec-
tively. The mineral industries in Idaho,
where metal mining and milling predom-
inate, ranked third highest in injury
frequency with a rate of 42.00 in 1967.

Mines and processing plants in West
Virginia had the largest number of work
fatalities (63) during 1967, sharply re-
duced from the 82 fatalities reported in
1966, States ranking next in number of
mineral industry fatalities during 1967

same number as in 1966. There were no
fatalities reported at operations in the peat
and native asphalt industries. The number
of work fatalities during 1967 was higher
than in 1966 only in the nonmetal, coke,
and blast-furnace-slag industries.

The numbers of nonfatal work disabil-
ities in 1967 were reduced in the coal,
metal, nonmetal, stone, sand and gravel,
and primary nonferrous smelting industries.
In all other mineral industry groups, non-
fatal injuries increased over those of 1966.

Worktime.—The decline in operating
activity in 1967, as indicated by man-hours
worked, was widespread. Activity was
higher only in the coal, native asphalt, and
blast-furnace-slag industries. Total work-
time of 1,864 million man-hours in all
mineral industries during 1967 declined 3
percent from 1966 totals.

DATA

were Kentucky (54), Pennsylvania (48),
Virginia (32), and Illinois (23). States
ranked by number of nonfatal injuries in
mines and processing plants during 1967
were West Virginia (4,313), Pennsvivania
(1,994), Kentucky (1,807), <Virginia
(1,259), and Illinois (1,005). Coa} mining
is the dominant mineral industry in each
of the five States with the highest numbers
of fatal and nonfatal injuries.

The injury-severity rate for the mineral
industries of Kentucky (9,918) was higher
than that in any other State. The next
highest injury-severity rates were for the
mines and mineral plants in Idaho (8,432)
and Virginia (7,461).

Of the States with major mineral in-
dustry activity (more than 10 million man-
hours of worktime) in 1967, mines and
plants had the lowest injury-frequency
rates in Minnesota (6.97), Alabama (12.
93), and Florida (13.08). Similarly, the
mineral industries in New York (286),
Arkansas (967), and Georgia (1,173) had
the most favorable injury-severity rates

The magnitude of mining and milling
activity in the ranking States, as measured
by worktime in thousands of man-hours,
was as follows: Pennsylvania (82,439);
West Virginia (80,149); Kentucky (42,-
784); Ohio (37,308); and California (35,-
112). States with the largest number of
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man-hours worked within the general
groupings of mining and milling industries
were as follows: Coal—West Virginia,

metal—Minnesota, nonmetal—California,
stone—Pennsylvania, and sand and gravel
—California.

ACTIVE OPERATIONS

The number of active mineral-extractive
and processing establishments in the
United States during 1966 are presented
in table 1 for each of the general group-
ings except for the oil and gas industries.
Similar data for 1967 are not available.

Producers and processors of minerals
reported 29,256 active mines, quarries, pits,

dredges, brine, well and other types of
mineral-extractive operations in 1966. The
largest numbers of mining establishments
were in Pennsylvania (2,463), Kentucky
(1,917), and West Virginia (1,806). Ac-
tive mineral-cleaning and processing milis
totaled 5,606.
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by States!

Number of injuries Injury rates per million man-hours Count of
Average men Man-days worked Man-hours worked - operations
State and industry group working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity 1966
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 Mines Mills
Alabama:
oal ____ - 5,240 5,025 1,101 1,057 8,769 8,617 5 4 122 118 14.48 14.16 4,256 3,607 170 21
Metal ________ - 1,127 1,065 312 312 2,613 2,685 __. ... 27 34 10.33 13.15 295 608 25 8
Nonmetal and
native asphalt 1,111 770 306 210 2,535 1,695 1 - 36 24 14.60 14.16 2,668 404 42 25
Sand and gravel 479 515 130 139 1,176 1,259 1 - 16 22 14.45 17.47 12,028 1,998 69 _____
Stone_ _____.___.___ 2,583 2,550 746 723 6,194 5,950 1 63 55 10.33 9.75 4,764 3,639 61 55
Total or average._ . _ 10,540 9,920 2,595 2,440 21,287 20,106 8 7 264 253 12.78 12.93 4,158 2,860 367 109
Alaska:
Coal and peat_______ 172 155 51 45 421 368 ___ 1 19 16 45.12 46.24 720 17,018 5 2
Metal______ - 311 270 50 44 414 369 1 18 6 45.89 18.98 14,975 16,794 98 5
Nonmetal.._ .. 7 15 1 1 5 8 1 . 91.83 ______ 275 )
639 765 137 156 1,098 1,406 ___ __. 22 15 20.03 10.67 410 267 86 _____
184 150 24 24 198 195 . .. 4 5 20.15 25.69 600 678 19 11
Total or average___ 1,313 1,360 263 271 2,137 2,348 1 2 63 43 29.95 19.17 3,309 5,521 209 18
5 1 1 6 B L ece cmecc e mmmm= mmm—= mmemm ammo o 1 .
NA 3,412 2,620 27,288 20,959 9 7 660 496 24.52 24.00 3,200 3,420 228 26
285 54 62 437 527 .. __. 17 10 38.93 18.99 2,052 378 40 13
1,160 303 262 2,421 2,121 __. ___ 45 44 18.59 20.74 740 2,413 189 _____
410 103 108 822 878 ___ ___ 12 13 14.59 14.90 141 587 110 24
NA 3,872 3,054 30,974 24,485 9 7 734 563 23.99 23.28 2,910 3,165 568 63
105 20 21 161 160 ... ___ 5 5 80.98 31.25 3,327 ' 1,063 14 .
2,050 603 563 4,830 4,500 ___ ___ 84 51 17.39 11.33 47 251 13 5
1,030 251 259 2,006 2,073 - 70 59 35.40 28.46 3,633 507 35 15
775 236 195 2,078 1,804 .. __. 57 34 27.43 18.85 542 253 207 _.___
1,195 417 329 3,629 2,857 - 97 77 27.28 26.95 4,102 2,875 135 80
Total or average.__ 5,622 5,155 1,526 1,366 12,705 11,394 3 .- 313 226 24.87 19.83 2,058 967 404 100
California:
6 5 1 1 6 6 o e e T S,
2,431 2,430 600 593 4,802 4,736 5 7 126 129 27.28 28.72 8,424 9,846 313 31
4,949 4,440 1,343 1,281 10,829 10,284 3 6 190 182 17.82 18.28 2,621 4,153 217 83
5,377 5,670 1,287 1,279 10,352 10,373 3 4 214 204 20.96 20.05 3,468 3,776 782 _____
4,638 4,210 1,341 1,212 10,756 9,664 ___ 2 163 106 15.15 11.18 648 1,719 331 146
2 3 4 48 . L cliiil cmee emmme mmmem mmmmen e 4 ____.
Total or average__ 17,430 16,785 4,577 4,372 36,790 35,112 11 19 693 621 19.14 18.23 3,036 4,133 1,648 260
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1,485 1,835 334 292 2,628 2,300 5 2 122 103 48.33 45.65 12,618 6,382 86 5
4,782 4,685 1,297 1,281 10,384 10,245 8 7 393 407 38.62 40.41 6,565 6,777 480 22
479 480 74 76 594 610 ___ ___ 15 4 25.24 6.55 730 383 97 20
1,298 1,870 262 250 2,109 2,014 3 41 42 20.87 21.85 9,232 6,319 382 _____
810 500 185 121 1,520 978 2 ... 50 24 34.22 24.53 8,811 3,973 193 52
21 21 3 3 23 16 . el il aiiii e dmie e el 15 _____
Total or average.__ . 8,875 8,390 2,154 2,024 17,257 16,162 18 11 621 580 37.03 36.57 7,801 6,246 1,258 99
Connecticut:
Nonmetal and peat._._ 177 135 50 37 413 802 ___ ___ 8 4 19.37 13.25 395 172 8 6
Sand and gravel_..__ 555 520 130 110 1,053 896 1 24 14 23.73 15.62 6,438 594 98 ____.
Stone_ - - ooooo 394 370 97 89 851 M2 .. 26 13 30.56 18.14 484 8,197 25 19
Total or average..._ 1,126 1,025 277 235 2,317 1,970 1 1 58 31 25.46 16.25 3,175 3,508 131 25
Delaware:
Nonmetal_ . .._____ 11 15 3 3 26 26 ... ... .. 1 . 38.46 ______ 154 1 1
Sand and gravel.__.. 69 75 13 17 105 134 .. .. ) S 7.45 ______ 171 13 ...
Stone. - oo 10 10 2 2 20 20 o e i e e e e e 1 1
Total or average. . . 90 100 19 22 151 180 .. ... .. 2 ... 11,12 ______ 150 15 2
Florida:
Metal 164 145 57 51 453 L 3 ...
Nonmetal 3,664 3,785 1,231 1,130 9,854 9,051 3 138 73 14.41 8.40 2,819 3,385 56 39
Sand and gravel..___ 3869 335 93 86 845 761 .. ___ 18 24 21.81 381.54 1,300 619 68 _____
Stone 2,142 2,200 636 636 5,654 5,637 ___ 2 117 105 20.69 18.98 1,574 2,735 87 69
Peat 14 19 4 5 29 42 . . .. 1 23.55 ____.. 1,130 6 ...
Total or average.__ 6,353 6,485 2,020 1,909 16,836 15,903 4 5 273 203 16.45 13.08 2,244 2,929 220 108
Georgia: '
Metal .. _________.. 244 180 66 51 571 406 ... ... 13 11 22.77 27.07 482 276 22 4
Nonmetal and peat.._ 3,241 4,000 1,023 1,153 8,174 9,334 ___ ___ 216 284 26.43 30.43 1,945 1,191 70 40
Sand and gravel..___ 233 245 62 64 571 _— 12 15 23.66 26.26 11,364 527 33 ...
Stone. oo 3,073 2,980 808 71 6,762 6,445 2 . 160 163 23.96 25.29 3,431 1,262 92 83
Total or average.__ 6,791 7,405 1,958 2,038 16,056 16,756 3 .. 401 473 25.16 28.23 2,842 1,173 217 127
Hawaii:
Nonmetal .. _______ 95 110 10 9 76 70 .. ... 1 . 13.22 _____ 489 ______ 35 4
Sand and gravel_.___ 52 20 7 3 53 26 .. ... 1 1 18.82 38.44 527 884 15 ____.
Stone. .- coocn- 578 525 151 126 1,211 1,085 ... ... 57 33 47.08 31.88 5,985 673 45 24
Total or average... 720 660 168 139 1,340 1,131 .. ___ 59 34 44.05 30.06 5,458 637 95 28
Idaho:
Metal._______..___. 2,523 2,520 656 598 5,236 4,782 10 7 317 242 62.45 52.07 13,733 11,638 96 17
Nonmetal and peat. . 574 710 136 165 1,161 1,365 ) 38 22 33.59 16.12 ,893 352 22 10
Sand and gravel..... 411 190 70 33 5456 264 ... ... 11 5 20.18 18.94 349 788 200 _____
Stone_____.____.._.. 286 325 42 39 356 327 ... ... 7 7 19.69 21.42 1,392 1,441 34 384
Total or average... 3,794 3,745 902 835 7,298 6,737 11 7 373 276 52.62 42.00 10,885 8,432 352 61

See footnotes at end of table.
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by States 1—Continued

Number of injuries Injury rates per million man-hours Count of
Average men Man-days worked Man-hours worked - operations
State and industry group working daily (thousands) (thousands) ¥Fatal Nonfatal Frequency Severity
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 Mines Mills
Ilinois: ;
Coal 8,367 8,50¢ 2,132 2,156 16,629 16,720 8 19 652 700 39.69 43.00 4,561 8,618 86 46
65 50 16 13 130 106 .. ... 19 4 145.78 38.23 675 210 4 1
1,21¢ 1,245 331 325 2,690 2,652 1 . 87 113 32.72 42.60 3,680 707 52 27
Sand and gravel.___. 1,659 1,515 377 353 3,248 3,047 ___ 41 51 12.62 18.05 999 11,954 398 ____.
Stone. . _________... 3,513 3,695 948 995 7,819 8,285 - 122 135 15.99 16.39 2,900 639 251 174
Peat. ___ ... ___._. 19 23 2 5 19 46 .. .. 1 2 52.65 43.50 53 174 [
Total or average... 14,833 15,030 3,807 3,846 30,534 30,805 12 23 922 1,005 30.59 33.37 3,660 6,093 797 248
Indiana: .
2,047 2,150 534 534 4,113 4,232 2 7 136 138 33.55 34.26 3,886 10,870 51 12
834 885 213 228 1,689 1,798 .. ... 28 24 16.58 13.35 2,432 280 35 21
1,145 1,110 277 257 2,402 2,227 3 38 44 17.07 20.20 7,873 4,994 272 . _
3,106 3,160 907 883 7,478 7,277 2 ... 158 127 21.40 17.45 3,704 646 144 104
30 25 8 6 70 46 .. .. 4 2 57.31 43.94 1,118 857 6 ...
Total or average... 7,162 7,335 1,938 1,908 15,752 15,580 7 8 364 335 23.55 22.02 4,239 4,003 508 137
Jowa:
Coal and peat 250 260 54 54 442 448 1 . 7 7 18.11 15.63 13,874 281 24 1
Nonmetal . ___ 1,108 1,045 301 281 2,422 2,263 ... ___ 53 52 21.89 22.98 1,571 573 28 27
Sand and grav 1,319 1,075 290 229 2,596 2,080 3 46 40 18.87 19.71 7,486 38,572 386 _.__._
Stone______________ 2,431 2,490 677 661 5,847 5,704 1 3 97 85 16.76 15.43 1,588 3,712 258 113
Total or average._. 5,108 4,865 1,821 1,225 11,307 10,495 5 4 203 184 18.40 17.91 3,418 2,861 696 141
Kansas:
Coal__________..___ 219 210 50 51 406 403 .. __. 13 13 382.03 32.26 658 677 7 3
Metal____ 103 85 30 21 243 178 . ... 10 12 41.11 69.49 1,040 1,813 10 1
Nonmetal 1,090 1,225 295 291 2,356 2,318 2 1 64 50 28.01 22.00 5,817 2,932 36 21
Sand and gravel_.__. 807 785 181 198 1,564 1,700 ___ 1 41 23 26.22 14.12 785 3,820 227 ...
Stone_________.____ 1,785 1,625 425 417 3,519 3,442 - 35 41 10.80 11.91 5,507 452 143 94
Total or average. .. 4,004 3,930 982 978 8,088 8,036 5 2 163 139 20.77 17.55 4,306 1,920 423 119
Kentucky:
Coal_______________ 24,225 24,000 4,519 4,698 36,001 36,800 42 51 1,588 1,620 45.28 45.41 9,576 10,868 1,729 49
Metal__ - 41 40 13 11 101 90 _.. ... 12 15 118.68 166.25 7,922 2,383 1 1
Nonmetal __________ 435 365 99 86 788 688 ) 36 37 46.97 53.77 9,001 1,543 37 12
Sand and gravel.._.__ 384 420 105 103 993 1,001 .. ___ 24 23 24.17 22.99 351 817 39 ...
Stone___________... 2,001 2,050 169 507 3,841 4,205 4 3 103 112 27.86 27.35 7,208 5,296 111 105
Total or average... 27,086 26,875 5,205 5,406 41,724 42,784 47 54 1,763 1,807 43.38 43.50 9,124 9,918 1,917 167
Louisiana:
Metal ____________. 1,063 820 388 299 3,255 2,894 ___ __. 25 9 7.68 38.76 328 198 ... ... 3
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Nonmetal _.______.._ 1,853 1,925 555 581 4,827 4,719 ___ 4 96 90 19.89 19.92 588 5,771 31 22
Sand and gravel_.___ 1,019 1,230 271 291 2,469 2,600 I 39 46 16.20 17.70 4,977 3 80 __.__
Stone. ..o 625 690 207 232 1,795 1,946 ___ __ 31 88 17.27 19.53 48 5,118 14 19
Total or average... 4,560 4,665 1,421 1,404 12,345 11,659 1 4 191 183 15.55 16.04 1,382 3,317 125 44
Maine:
Metal and peat____. 32 70 6 16 45 181 ... ... ... 1 ... 7.68 ______ 229 6 oo
Nonmetal - _________ 111 105 20 23 163 184 —— 7 5 49.01 27.12 388,328 602 17 3
Sand and gravel__.__ 1,446 1,490 335 243 2,700 2,087 __. ___ 51 39 18.89 18.69 416 373 172 ..
Stone- . _________._ 341 465 85 101 695 819 ___ 23 15 83.09 19.54 793 8,842 15 16
Total or average___ 1,930 2,130 446 383 8,604 3,221 1 1 81 60 22.76 18.94 2,201 2,405 209 19
Maryland and
District of Columbia:
Coal and peat 372 420 79 88 638 726 ... 1 11 9 17.25 13.78 8365 8,615 (T
Nonmetal . _________ 364 430 93 103 766 847 ___. _._ 25 836 32.64 42.52 8,461 604 22 12
Sand and gravel..__. 822 825 219 217 1,917 1,878 __. 43 45 22.43 25.03 2,968 7,267 92 _____
Stone_ .. __.__._ 1,204 1,095 816 296 2,677 2,510 ... ._. 63 57 23.54 22.71 2,088 453 41 87
Total or average___ 2,762 2,770 707 704 5,997 5,960 ___ 3 142 147 28.68 25.17 38,000 3,615 231 49
Massachusetts:
Nonmetal and peat. . 77 65 23 18 181 147 ... .. 3 10 16.57 68.26 978 1,406 6 2
Sand and gravel .____ 991 1,005 217 230 1,821 1,882 - 39 38 21.97 20.19 3,854 587 159 _.___
Stone._____________ 1,080 955 260 255 2,108 2,059 ___ 44 51 20.92 25.26 714 8,625 45 45
Total or average___ 2,148 2,030 500 504 4,104 4,087 1 1 86 99 21.20 24.47 2,118 2,146 210 47
Michigan:
5,938 5,660 1,756 1,565 14,039 12,503 8 11 481 481 34.83 89.35 5,083 6,806 28 13
1,697 1,670 466 472 ,72 8,777 .. 2 34 54 9.12 14.83 864 8,524 62 19
2,470 2,475 572 526 4,872 4,619 2 . 85 93 17.86 20.14 38,542 705 617 ____.
3,427 3,390 1,010 1,000 8,115 8,025 1 .. 87 62 10.84 7.73 1,454 373 65 47
162 157 31 29 281 261 .. ___ 2 2 7.11 17.67 747 81 29 _____
Total or average... 13,694 13,350 3,836 3,591 81,033 29,184 11 13 689 692 22.56 24.16 3,346 3,586 801 79
Minnesota:
Metal ______________ 10,003 9,340 2,937 2,752 23,521 22,026 4 6 97 71 4.29 8.50 1,283 2,102 61 36
219 210 59 54 478 436 1 ___ 29 21 62.74 48.16 14,940 2,082 7 5
2,265 2,190 409 377 3,553 3,382 2 1 62 53 18.01 15.97 3,844 2,279 680 _____
1,452 1,315 376 346 8,116 2,828 ... ... 47 47 15.08 16.62 3891 489 93 55
25 30 3 3 19 25 . oL aao. 1 .. 39.70 ... 897 T el
Total or average... 13,964 13,080 3,784 38,532 30,688 28,698 7 7 235 193 7.89 6.97 1,701 1,961 848 96
Mississippi:
Metal . _____________ 9 5 3 1 29 T o oo 1 . 84.99 _____ 630 ______ 1 ...
960 915 234 237 1,873 1,905 ._._ i 57 48 380.44 25.72 5,019 3,954 40 24
5387 445 149 116 1,423 1,140 ___ ._. 27 24 18.97 21.05 580 412 9 ...
214 255 59 63 483 531 ___ ___ 3 7 6.21 13.69 265 2,098 12 9
Total or average.__ 1,720 1,615 444 417 8,808 3,563 ___ 1 88 79 23.11 22.45 2,723 2,547 132 83

See footnotes at end of table.
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by States !—Continued

Number of injuries Injury rates per million man-hours Count of
Average men Man-days worked Man-hours worked operations
State and industry group working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 Mines Mills
Missouri:
Coal____________.__ 398 380 102 105 783 778 1 ... 31 32 40.86 41.13 8,684 1,069 21 5
Metal______________ 2,615 2,290 713 622 5,703 4,974 3 2 275 188 48.75 38.20 5,049 3,323 36 7
Nonmetal and
native asphalt_____ 1,126 985 268 226 2,160 1,822 ___ ___ 63 56 29.17 30.73 756 2,370 158 22
Sand and gravel..___ 626 555 148 134 1,233 1,139 1 ... 14 16 12.17 14.05 5,274 1,104 167 ____.
Stone_.________.____ 3,848 4,215 1,060 1,106 8,682 9,254 8 171 176 20.62 19.34 6,067 2,734 229 172
Total or average..._ 8,613 8,425 2,292 2,192 18,560 17,967 13 5 554 468 380.55 26.33 5,194 2,685 611 206
Montana:
Coal and peat. 104 90 19 17 153 134 ) 7 6 52.24 44.71 40,352 1,162 17 1
tal 4,139 NA 1,256 793 10,050 6,343 7 7 195 125 20.10 20.81 ,611 9,857 150 9
911 775 248 196 , 1,566 ___ 1 33 54 16.60 35.12 5562 6,146 28 10
915 1,085 177 151 1,425 1,278 .. __. 33 25 23.16 19.64 581 399 209 _.___
332 375 83 85 663 678 __. .__ 10 17 15.08 25.07 300 350 84 33
Total or average___ 6,401 NA 1,784 1,241 14,279 9,995 8 8 278 227 20.03 23.51 4,531 6,992 488 53
Nebraska:
Nonmetal . _________ 66 45 15 10 136 82 ___ ... 7 2 51.47 24.49 956 147 5 3
Sand and gravel_ - 1,063 880 222 178 2,050 1,703 1 1 20 10 10.24 6.46 3,340 3,835 323 _____
Stone__..__________ 516 525 150 140 1,229 1,167 ... __. 10 20 - 8.13 17.14 275 444 49 32
Total or average__._ 1,645 1,450 387 328 3,415 2,951 1 1 .37 32 11.13 11.18 2,141 2,392 877 35
Nevada:
Metal______________ 2,123 NA 635 467 5,124 3,735 2 2 146 99 28.88 27.04 3,564 4,035 157 17
Normetal and peat._ _ 758 720 192 183 1,547 1,468 ___ 1 35 44 22.62 30.66 1,323 4,601 66 19
Sand and gravel_____ 648 685 132 150 1,056 1,187 __.. __. 20 20 18.94 16.84 696 442 106 _____
Stone._____._______ 220 320 55 79 436 634 _.. .___ 5 10 11.47 15.78 459 393 33 17
Total or average___ 3,749 NA 1,013 880 8,164 7,024 2 3 206 173 25.48 25.06 2,603 3,218 361 53
New Hampshire:
Nonmetal and peat.__ 11 50 2 13 19 101 ___ 1 3 52.80 29.73 264 208 6 _____
Sand and gravel_____ 422 385 78 82 652 708 __. 13 16 19.95 22.59 572 418 84 __.__
Stone. _____________ 170 160 42 40 334 322 __. 10 7T 29.92 21.76 171 603 28 11
Total or average.__ 603 595 122 135 1,005 1,131 _.. ___ 24 26 23.89 22.99 433 452 113 11
New Jersey:
Metal__._._________ 361 185 43 52 347 417 - 11 22 381.73 52.71 998 1,706 3 3
Normetal .. ____ - 347 295 93 71 742 565 - 14 17 18.88 30.07 570 639 22 12
Sand and gravel. 1,028 1,115 269 273 2,222 2,274 1 51 45 22.96 20.23 628 3,219 19 _____
Stone - 882 785 215 204 1,800 1,701 1 40 53 22.78 31.75 3,898 4,232 32 31
Peat_______________ 19 21 4 4 31 3. cme mem mmmeee mmmmee ccmme e e e - 4 ...
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Total or average_._ 2,637 2,400 624 604 5,141 4,992 1 2 116 137 22.76 27.85 1,786 3,123 180 46
New M 0
ewCo:IX?f_ 385 345 64 56 517 453 1 .. 27 23 54.14 50.77 12,328 711 12 3
Metal____ 3,299 3,465 927 850 7,418 6,804 4 3 359 276 48.93 41.00 6,253 4,315 129 14
Nonmetal . ____ 2,894 2,745 1,006 906 8,049 7,246 2 6 226 209 28.33 29.67 3,151 5,685 38 23
Sand and gravel 1,199 1,180 217 197 1,746 1,617 ___ 1 42 32 24.05 20.41 699 7,824 268 _.___
Stone. - oo 239 255 52 51 411 409 ___ ___ 12 8 29.22 19.56 506 259 98 29
Total or average__. 8,016 7,990 2,266 2,059 18,142 16,529 7 10 666 548 37.10 383.76 4,385 5,060 545 69
New York
Metal___________.... 1,668 1,565 465 417 3,732 3,334 4 ___ 48 39 13,93 11,70 9,508 384 6 6
Nonmetal . ____.___. 2,396 2,040 617 514 4,992 4,224 2 124 117 25.24 27.70 38,141 766 40 32
Sand and gravel_____ 2,378 2,175 501 444 4,144 3,716 2 88 76 21.72 20.72 3,418 2,088 686 _____
Stone_ __ oo ___ 3,683 3,585 985 901 8,106 7,420 2 .. 126 96 15.79 12.94 2,411 579 107 98
Peat oo 11 11 2 2 17 1T . ol el ciii cidee i e el 5 _____
Total or average... 10,136 9,375 2,570 2,278 20,991 18,711 10 1 386 328 18.86 17.58 4,043 886 844 136
North Carolina:
Metal _____________ 2 & O ® ® ®) gy 1 .
Nonmetal .- ________ 1,751 1,740 457 426 3,696 3,417 ___ ___ 84 109 22.73 381.90 679 1,139 64 47
Sand and gravel_____ 1,040 835 227 193 1,924 1,738 ___ ___ 33 52 17.15 30.01 416 631 156 _____
Stone. ... ___- 1,983 1,900 481 483 3,995 4,020 ___ 65 55 16.27 14.18 4,358 3,480 97 71
Total or average___ 4,776 4,475 1,166 1,102 9,615 9,170 ___ 2 182 216 18.93 23.77 2,155 2,069 318 118
North Dakota:
Coal and peat._..._. 287 255 63 55 494 431 ___. ___ 17 14 34.44 32.48 10,234 1,462 31 1
Metal_________ 52 5 14 O 111 1 .. .- 1 . 9.02 _____ 9 ______ 8 2
Nonmetal .. _____ 29 35 7 9 57 69 __. _.__ 1 4 17.39 57.71 626 51 6 1
Sand and gravel.. 714 620 126 98 1,059 933 .. 1 20 15 18.89. 17.15 409 6,677 248 _____
Stone. .. _..__._ 16 120 1 23 9 187 . cL illil iiiiin el i e el 11 11
Total or average__ 1,098 1,035 211 186 1,729 1,622 ___ 1 39 33 22.55 20.97 3,192 4.251 304 15
Ohio:
Coal______________ 7,659 8,100 1,779 1,914 14,304 15,200 12 4 373 375 26.92 24.93 6,515 2,985 423 20
Nonmetal . _________ 2,694 2,570 695 682 ,561 5,439 ___ ___ 119 132 21.40 24.27 1,103 577 178 48
Sand and gravel_____ 2,248 2,360 541 546 4,534 4,560 3 4 69 62 15.88 14.48 4,714 5,796 448 ___ ..
Stone______________ 5,402 5,505 1,524 1,493 12,478 12,095 2 1 210 168 16.99 13.97 2,060 1,268 179 161
Peat . ________._____ 17 18 2 1 1 fmm mmm mmmmee mmmmem emdehedmeecdmeneeeeeo 11 .
Total or average... 18,020 18,555 4,541 4,637 36,891 37,308 17 9 771 737 21.36 20.00 3,968 2,420 1,239 229
Oklahoma
Coal oo 217 210 43 44 337 335 ___ 1 ki 7 20.75 23.88 842 18,767 18 1
Metal 323 400 79 108 631 867 ___ 1 11 34 17.44 40.38 456 14,524 74 3
Nonmetal 558 525 135 127 1,082 1,009 ___ 1 23 30 21.26 30.71 1,741 8,216 29 12
Sand and gravel_____ 396 265 105 73 889 617 _._ __. 22 17 24.74 27.55 809 319 89 _____
Stone_.____________ 1,136 1,165 305 306 2,527 2,556 1 .. 62 70 24.93 27.38 4,916 623 92 79
Total or average___ 2,630 2,565 666 658 5,467 5,385 1 3 125 158 23.05 29.90 2,853 5,378 302 95

8ee footnotes at end of table.
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by States !—Continued

Number of injuries Injury rates per million man-hours Count of
Average men Man-days worked  Man-hours worked operations
State and industry group working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity 1966
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 Mines Mills
Oregon:
Coal and peat.______ 4 10 [©] 1 2 6 o o oo e —dmemmme memeee e 2 ..
Metal__.____._ I 143 150 31 30 251 245 1 .. 6 11 27.86 44.91 24,661 1,821 38 4
Normetal .. _____.__ 181 145 32 24 256 194 . ___ 13 2 50.86 10.29 865 1,425 64 12
Sand and gravel_____ 4,463 2,145 973 441 7,815 3,384 ___ ___ 166 74 21.24 21.87 641 441 660 __.__
Stone_ . ..._...__.._. 1,840 1,115 428 265 3,428 2,102 __. 1 86 59 25.09 28.54 475 3,426 307 146
Total or average___ 6,631 3,570 1,465 761 11,751 5,931 1 1 271 146 -23.15 24.78 1,111 1,588 1,071 162
Pennsylvaria: :
Bituminous coal__.__ 23,433 22,800 5,415 5,329 43,469 42,820 28 27 1,001 925 23.67 22.23 5,296 5,123 1,215 84
Anthracite.________. 2! 7,750 1,883 1,701 13,672 12,359 6 9 829 609 61.07 50.00 4,477 5,511 702 145
Metal_____._ 1,579 1,600 454 448 3,629 3,586 ___ 2 30 31 8.27 9.20 815 3,663 3
Normetal 1,731 1,430 436 357 3,545 2,920 .. __. 140 89 39.50 "30.48 769 740 126 43
Sand and gravel..__._ 1,205 1,195 280 287 2,384 2,409 1 1 50 55 21.39 23.25 8,766 3,731 116 _____
Stone_ ... 8,286 8,335 2,226 2,225 18,285 18,261 K 9 315 281 17.61 15.88 3,356 3,447 288 246
Peat.__.___.________ 60 46 14 10 109 84 ___ .. __.____ 4 . 47.87 ... 3,770 13 ...
Total or average._. 45,5686 43,155 10,706 10,357 85,092 82,439 42 48 2,365 1,994 28.29 24.77 4,318 4,549 2,463 521
Rhode Island:
Sand and gravel__.__ 167 205 32 39 252 312 __. __. 2 3 7.92 9.60 812 189 18 _____
Stone_ ... 61 45 15 11 127 98 .. _.. 4 4 31.61 41.02 1,636 728 5 4
Total or average... 228 250 46 50 379 410 .. ___ 6 7 15.83 17.08 1,087 317 23 4
South Carolina:
Normetal and peat. _ 952 1,005 253 251 2,073 2,008 __. __. 48 35 23.16 17.43 501 2,655 45 24
el 391 385 98 94 793 769 .. __. 17 14 21.44 18.22 518 403 35 ...
817 840 209 225 1,712 1,870 __. 1 28 42 16.35 23.00 7,759 3,582 17 15
Total or average. .. 2,160 2,230 559 570 4,578 4,647 ___ 1 93 91 20.31 19.80 3,219 2,656 97 39
South Dakota:
Coal_______... ... 4 5 ®) [©)] 4 2 1 .
Metal ... ____._ 1,740 1,695 533 528 4,246 4,222 1 _.. 81 114 19.31 27.00 2,262 2,729 26 3
Normetal .. _.______ 9 5 60 63 489 519 _.. ... 9 11 18.41 21.21 168 137 42 6
Sand and gravel___._ 995 975 169 150 1,421 1,358 ) 23 25 16.89 18.41 4,922 445 360 ...
Stone.____.__._.._.__ 389 465 95 105 790 894 ___ __._ 16 15 20.25 16.78 1,228 302 38 15
Total or average.._. 3,387 3,435 858 . 846 6,950 6,995 2 _.. 129 165 18.85 23.59 2,540 1,782 467 24
Tennessee:
Coal________._._._. 2,166 2,075 385 370 3,087 3,033 6 4 115 112 89.20 38.25 12,919 9,168 212 2
Metal______._ 1,687 1,670 410 439 3,301 3,523 2 3 98 107 30.30 31.23 6,623 7,062 15 6
Normetal _____ 956 730 255 178 2,124 1,464 ___. __ 37 36 17.42 24.60 1,661 535 47 22

Sand and gravel ____ 708 600 185 151 1,574 1,324 ___ 1 33 18 20.97 14.35 460 4,961 1056 ...
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StoNe - e ccecmeeeeme 2,647 2,830 736 734 6,002 6,023 2 .. 150 102 25.33 16.93 3,014 2,749 127 113
Total or average___ 8,164 7,910 1,971 1,873 16,087 15,367 10 8 433 875 27.54 24.92 5,227 4,985 506 143
Texas:
Coal_ .- 98 95 27 27 215 214 ___ ___ 3 3 13.93 14.02 325 3822 2 ...
Metal ____._________ 1,252 1,570 366 481 2,927 3,852 ___ 1 45 54 15.37 14.28 1,272 2,343 15 7
Nonmetal and
native asphalt____. 3,484 3,405 1,007 993 8,171 8,042 2 3 169 170 20.93 21.51 3,026 2,726 146 72
Sand and gravel_____ 1,976 2,115 540 559 4,854 5,126 2 1 155 155 32.35 30.43 3,115 2,111 354 ____.
Stone- o oooooo-- 4,555 4,605 1,399 1,436 11,677 12,052 5 3 179 211 15.76 17.76 3,384 1,959 285 203
Total or average... 11,365 11,795 3,340 3,497 27,844 29,285 9 8 551 593 20.11 20.52 2,987 2,285 752 282
Utah:
Coal ... 1,375 1,240 291 255 2,302 2,015 5 ... 94 80 43.01 39.70 14,738 1,667 31 6
Metal ______ 4,941 NA 1,530 1,140 12,238 9,123 10 4 222 196 18.96 21.92 6,006 3,517 197 12
Nonmetal 932 1,010 261 268 2,094 2,147 6 ___ 116 113 58.25 52.62 18,284 1,750 48 19
Sand and gravel_.._. 645 600 132 122 1,061 1,008 __. 1 22 24 20.73 24.80 493 6,796 280 __.__
Stone_ .. _aoo_-- 469 400 130 105 1,035 836 ... 1 14 11 18.52 14.35 38,628 7,326 75 44
Native asphalt..___. 189 222 51 55 410 440 ___ ___ 17 23 41.42 52.25 387 5,306 12 4
Total or average... 8,551 NA 2,395 1,945 19,141 15,570 21 6 485 447 26.44 29.09 7,845 3,502 593 85
Vermont:
Nonmetal and peat.._ 286 295 83 85 663 682 __. _.__ 15 15 22.61 22.01 1,061 726 7 5
Sand and gravel ____ 235 345 44 66 367 557 .. .. 10 10 27.23 17.96 645 343 81 _____
Stone. .- 1,812 1,770 464 445 8,775 8,606 ___ .__ 125 125 83.12 384.67 1,853 738 72 51
Total or average.._. 2,333 2,410 591 595 4,805 4,844 ___ ___ 150 150 31.21 30.97 1,259 691 160 56
12,579 14,090 2,400 2,691 19,138 21,901 30 28 923 986 49.80 46.30 11,752 9,877 1,265 29
333 335 89 90 714 718 .. ... 30 32 42.01 44.58 1,978 599 3 3
651 700 171 184 1,362 1,474 ___ ___ 45 39 33.04 26.46 924 491 31 14
711 605 183 145 1,637 1,358 ___ .__ 29 34 17.71 25.038 351 373 %5 ____.
4,000 3,715 1,091 989 9,030 8,222 ___ 4 175 168 19.38 20.92 721 4,044 161 138
Total or average... 18,274 19,445 3,934 4,098 31,881 33,673 30 32 1,202 1,259 38.64 38.34 7,361 7,461 1,535 184
‘Washington
Coal ... ____._. 80 70 18 16 146 128 ___ ... 4 3 27.37 23.44 609 516 6 2
Metal_____ 409 370 116 8 932 624 .- 56 34 61.14 54.46 13,679 1,451 27 5
Nonmetal 173 130 24 14 200 11 . .. 4 4 19.96 36.12 514 740 33 8
Sand and gravel. 1,497 1,565 296 315 2,893 2,646 ___ ___ 53 63 22.14 24.74 653 1,205 318 ____.
Stone_______.__ 1,120 1,270 217 250 1,748 2,007 ___. ... 29 29 16.59 14.45 600 524 224 156
Peat_ ____________.. 28 30 4 6 31 AT L. . . ) 21.830 ______ 2,130 15 ...
Total or average._.. 3,307 3,435 676 679 5,450 5,463 ) 146 134 26.97 24.53 2,854 965 618 170
West Virginia:
Coal._ oo 44,369 44,400 9,878 9,547 74,895 75,460 80 62 4,320 4,240 59.14 57.01 8,734 7,121 1,704 164
Nonmetal - 1,005 785 309 195 2,472 1,669 ... ... 17 18 6.88 11.55 485 9 14 9
Sand and gravel_____ 264 220 65 61 557 530 ——- 13 13 26.91 24.52 21,898 792 16 ...

See footnotes at end of table.
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by States l—Continued

Number of injuries Injury rates per million man-hours Coum‘: of
Average men Man-days worked =~ Man-hours worked - operations
State and industry group working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity 1966
1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 1966 1967 Mines Mills
West Virginia—Continued
Stone___.______._____ 1,324 1,155 357 323 2,880 2,600 __. 1 50 42 17.36 16.54 1,068 2,716 72 63
Total or average... 46,962 46,555 10,108 10,126 80,305 80,149 82 63 4,400 4,313 55.81 54.60 8,297 6,806 1,806 236
‘Wisconsin:
255 215 72 59 573 475 1 ... 35 36 62.87 75.79 19,947 1,501 25 6
95 105 13 12 103 97 .. ... 1 38.94 10.3 1,421 24,742 6 3
2,014 2,010 441 407 3,784 3,589 1 3 78 69 20.88 20.06 2,059 5,358 463 _____
2,002 1,930 442 415 3,656 3,476 2 2 112 99 381.18 29.06 5,413 4,569 278 179
15 12 1 2 15 . .. . .. 1 67.97 ______ 476 3 .
4,381 4,270 968 895 8,124 7,652 4 5 229 206 28.68 27.57 4,818 4,997 75 188
324 290 75 66 576 504 ... _.. 23 20 39.92 39.68 11,257 1,786 14 1
1,556 1,685 371 415 3,049 3,413 1 78 89 25.91 26.37 3,542 4,389 59 7
1,225 1,815 318 821 2,589 2,606 __. 1 38 51 14.68 19.95 569 2,904 30 17
898 980 150 183 1,201 1,444 ___ ___ 25 25 20.82 17.31 462 385 169 _____
253 270 64 58 515 462 ... __. 10 13 19.42 28.12 672 6,927 60 11
Total or average.__ 4,256 4,540 978 1,042 7,930 8,429 1 2 174 198 22.07 23.73 2,479 8,228 332 36
United States totals: 4
144,350 30,811 31,185 243,759 246,509 233 220 10,446 10,164 43.81 42.12 7,708 7,204 7,918 603
506 96 95 804 8 .. .. 10 15 12.44 19.11 373 733 146 _____
393 99 100 806 821 - 28 33 385.98 40.21 7,872 2,985 16 8
NA 20,301 17,807 162,907 142,670 82 72 4,010 3,455 25.12 24.73 4,428 4,401 2,857 290
49,500 14,079 13,342 113,814 107,500 27 30 2,622 2,555 23.27 24.04 2,591 2,562 2,261 930
52,300 12,459 11,273 104,971 96,445 35 32 2,098 1,910 20.32 20.11 2,901 2,931 11,240 _____
84,300 23,113 22,434 190,787 185,260 51 45 3,583 3,260 19.05 17.83 2,852 2,286 ,318 3,544
Total or average_.. 408,128 NA 100,958 96,236 817,848 779,995 429 3899 22,797 21,390 28.40 27.93 4,586 4,344 29,256 5,375
Oil and natural gas 5. 451,747 445,562 NA NA 954,527 938,946 103 88 8,724 8,776 9.25 9.44 1 ,050 981 NA NA
Coke_______________ 14,216 13,701 5,094 4,873 40,730 38,956 3 9 191 226 4.76 6.03 666 1,602 NA 76
Blast-furnace-slag_ _ _ 1,472 1,721 407 439 3,332 3,539 ___ 3 44 53 13.20 15.82 709 5,762 ______ 61
Primary nonferrous
smelting and
refining__________ 40,401 42,100 13,722 12,839 109,257 102,620 9 9 1,067 935 9.85 9.22 985 1,068 _____._ 94
Grand total or
average_ _.____. 915,964 NA NA NA 1,925,695 1,864,060 544 508 32,823 31,380 17.33 17.11 2,639 2,414 NA NA
NA Not available.

1 All data for 1966 are final. D:
2 Less than 3.
3 Less than 500.

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

& Includes data on officeworkers.

ata for 1967 are preliminary, except for anthracite, peat, native asphalt, oil and natural gas, coke, and slag.
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INJURY EXPERIENCE AND WORKTIME BY STATES

The data for 1967 have been collected
and compiled by the Division of Statistics

51

with some modification of procedures from
those used in past years.

Table 2.—Employment and injury experience in the mineral industries

Average Injury rate per

men Man-hours Number of injuries million man-hours

Year working worked

daily  (thousands) " g1 Nonfatal Fatal Nonfatal
................................... 1,898,476 568 32,659 0.30 17.20
____________________ 1,849,921 542 32,413 .29 17.52
.................... 1,899,895 538 32,800 .28 17.26
................ 1,925,695 544 32,823 .28 17.04
.................................. 1,864,060 508 31,380 .27 16.83

P Preliminary. NA Not available.

WORK STOPPAGES

A total of 291 work stoppages in certain
mineral industry groups during 1967 re-
sulted in a time loss of slightly more than
4.6 million man-days of work according to
the U.S. Department of Labor, Bureau of
Labor Statistics. (See table 3.) Comparable
data for 1966 were 216 work stoppages
with an aggregate time loss of slightly less
than 1 million man-days.

Most of the large time loss in 1967 re-
sulted from an extended major stoppage in

the copper mining and primary nonferrous
smelting industries. This strike period
started about mid-July of 1967 and con-
tinued on into 1968. The affected mining
districts were those in the Rocky Mountain
States and ‘in Michigan, but copper
smelters were affected in most sections of
the country. Some lead-zinc mines and
smelters also were affected by the same

stoppage.

SAFETY COMPETITIONS

The Bureau of Mines annually conducts
safety competitions among the Nation’s
mineral industries. These contests have
been recognized as effective tools to pro-
mote accident-prevention work among
employees in mines, pits, and quarries. A
total of 1,308 operations participated in
the contests during 1967.

During 1967 a total of 921 operations
competed in the 43d National Safety
Competition cosponsored by the Bureau
and the American Mining Congress. A
total of 422, or 46 percent, of the partici-
pants operated without a disabling work
injury during an aggregate worktime of
25.1 million man-hours, 16 percent of the
total man-hours of exposure at all enrolled
plants.

The National Safety Competition is
divided into six groups to assure equality of
competition among operations with rela-
tively similar working conditions. The win-
ning operation in each group is awarded
the “Sentinels of Safety” trophy and plant
flag. In addition, each employee at the
winning plant receives the Bureau’s Certi-
ficate of Accomplishment in Safety in re-
cognition of his part in winning the record.

The following operations won the 1967

“Sentinels of Safety” trophies by working
the greatest number of injury-free man-
hours in each of the six competing groups:

Stone Quarries—Millard quarry, Bethle-
hem Mines Corp., Annville, Pa.

Underground Nonmetal Mines.—Barber-
ton mine, Pittsburgh Plate Glass Industries,
Barberton, Ohio.

Underground Metal Mines.—No. 4
mine, Bethlehem Mines Corp., Cornwall,
Pa.

Open-Pit mines (Metal and Nonmetal)
—Sherman mine, Minnesota Ore Opera-
tions of the United States Steel Corp.,
Chisholm, Minn.

Underground Coal Mines.—Robena No.
3 mine, United States Steel Corp., Frick
District, Carmichaels, Pa.

Surface Coal Mines—Crescent Valley
No. 7 mine, Hanna Coal Company Divi-
sion, Consolidation Coal Co., Holloway,
Ohio.

A total of 303 operations participated
in the National Sand and Gravel Safety
Competition sponsored by the Bureau.
Fifty-six percent of these operations were
injury-free during 1967 and worked over
4.9 million man-hours, or 37 percent of
the total man-hours of exposure of all
participants.
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Table 3.—Work stoppages in certain
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nmineral industries in the United States

‘Work stoppages

‘Work stoppages

Man- Man-
Industry and year Num- days Industry and year Num- days
ber lost ber lost
(thou- (thou-
sands) sands)
Coal mining: Metal mining—Continued
Anthracite:
963 .. 4
1964 ___ 5
1965 ___ 3
1966____ 4
967 . . 3
Bituminous and lignite:
963 __ .. 131
1964 ____ 111
1965____ 145
1966.___ . 160
1967 ... 207
Crude petroleum and Primary smelting and
natural gas: nonferrous metals:
_— 963 7 3.0
_— 1964 11 170.0
———- 1965 8 51.6
1 1966 15 182.0
2 1967______ 12 1,420.0
Mining and quai
1 2.5 metallic minerals (except fuels):
_______ Dimension stone:
196 1 )
1 2.2
3 22.1
1 (O]
5 3.8
8 24.7
9 38.0
7 9.2
1 9.0
2 (O]
2 (©)
10 8.5
7 1.9
7 215 26.8
. Chemical and fer
11 385.0 mineral mining:
3 60.5 1963 1 288.6
6 25.2 4 12.5
7 2,660.0 1 1)
2 )
PR 291.7 10 38.9
9 14
6 43.3 1 )
4 266.0 1 7.4
3 293.4 14 32.3
2 1.7
1 16.0 9 67.4

! Less than 100 man-days.

2 Includes idleness from stoppages which began in the previous year.

Source: U.S. Department of Labor, Bureau of Labor Statistics.

The following operations won the 1967
awards in the bank or pit and dredge
groups:

Bank or Pit.—Lockport plant, Material
Service Division, General Dynamics Corp.,
Lockport, Il

Dredge—Dover plant, T. L. Herbert

and Sons, Linden, Tenn.

Three other competitions cosponsored
by the National Lime Association, the
National Limestone Institute, and the Na-
tional Slag Association, were conducted
during 1967. A total of 240 plants was
entered in these contests.



The Mineral Industry
of Alabama

This chapter has been prepared under a cooperative agreement between the Bureau
of Mines, U.S. Department of the Interior, and the Geological Survey of Alabama for
collecting information on all minerals except fuels.

By Ronald P. Hollenbeck ' and W. Everett Smith *

The value of mineral production in
Alabama in 1967 increased slightly,
reaching a new high of $251 million.
The gain in value over that of 1966 re-
sulted mainly from an increase in coal
production, which offset declines in pro-
duction of cement, petroleum, and stone.
These four commodities accounted for 86
percent of the total value of the State’s
mineral production.

Alabama ranked second among the
States in the production of bauxite; third

in masonry cement, native asphalt, and
scrap mica; seventh in portland cement;
ninth in iron ore, and 10th in lime.
Business activity in Alabama continued
to increase but at a slower rate of growth
than in 1966. Total personal income
reached a record high, although the in-
crease was below the national average

of 6.9 percent. Per capita income also
1 Mining engineer, Knox-
ville, Tenn.
2 Chief, Economic Geology Division, Geological

Bureau of Mines,

Survey of Alabama, Tuscaloosa, Ala.

Table 1.—~Mineral production in Alabama !

1966 1967
Mineral Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Cement: 2
Masonry.__ .. ________._. thousand 280-pound barrels.. 2,570 $7,613 2,377 $6,938
Portland_ ____.__________ thousand 376-pound barrels__. 16,394 49,537 15,364 46,510
Clays._ .. thousand short tons_. 2,44 5,142 2,724 7,422
Coal (bituminous).______________________._________ do___. 14,219 100,112 15,486 110,696
Iron ore (usable)._.._._ _-thousand long tons, gross weight_ _ 1,508 8,702 1,472 ,28!
ime_ __ _ . thousand short tons._._ 699 8,442 624 7,719
Natural gas___________________________ million cubic feet. _ 252 32 248 81
Petroleum (crude).._ _thousand 42-gallon barrels_. 8,030 20,878 7,348 19,500
Sand and gravel . __________________ thousand short tons. _ 7,082 7,953 7,229 7,969
Stone . o o e do____ 320,744 336,839 18,371 38,346
Value of items that cannot be disclosed: Native asphalt,
bauxite, slag cement, scrap mica, salt, stone (dimension
limestone, dimension marble, crushed sandstone), talc...__ XX 4,528 XX 2,974
otal . e XX 249,778 XX 251,891
Total 1957-59 constant dollars. . ______________.____ XX r252,973 XX r250,364

P Preliminary. r Revised. XX Not applicable. A

lé’roduction 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 stone; included with ‘“Value of items that cannat be disclosed.”
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Table 2.—Value of mineral production in Alabama, by counties !

County 1966 1967 Minerals produced in 1967 in order of value
Autauga_____________ w $299,000 Sand and gravel.
Baldwin._ R w 187,689 Petroleum, miscellaneous clay.
S w W Iron ore, bauxite, sand and gravel.
w W Coal, limestone, sand and gravel, miscellaneous clay.
W W Coal, iron ore, cement, fire clay.
$747,700 W Iron ore.
w W Fire clay, lxmestone, miscellaneous clay.
w W Sand and gravel.
w w Do.
705,507 1,091,050 Petroleum.
‘W Petroleum, sand and gravel.
20,000 ___________
37,000 50,000 Sand and gravel.
w W Limestone, native asphalt.
w W Limestone.
w W Iron ore, sand and gravel.
77,207 W Limestone, coal.
w W Lime, sand and gravel.
w W Limestone.
w W Sand and gravel, miscellaneous clay.
1,686,422 1,522,779 Petroleum, sand and gravel, miscellaneous clay.
Etowah____ 55,518 1,005,240 Limestone, coal, sand and gravel, fire clay.
Fayette. _ e 109,000 Sand and gravel.
Franklin. __ . 3,286,842 8,127,846 Iron ore, limestone, sand and gravel, fire clay.
Geneva____ w W Sand and gravel.
Greene__ W w Do.
Hale____ 2,000 2,000 Do.
Henry..__._ w W Kaolin, bauxite, limestone.
Houston__ w W Sand and gravel.
Jackson______ 2,126,418 W Coal, limestone.
Jefferson_ ___________ 92, 196 194 - 106,206,204 Coal, cement, limestone, iron ore, miscellaneous clay,
sandstone.
W Limestone.
67,921 69,961 Do.
w W Bentonite.
w 796,000 Sand and gravel.
w W Limestone, miscellaneous clay.
w W Cement, limestone.
W W Coal, kaolin, sand and gravel.
w w leestone, sand and gravel.
w W Petroleum, cement, oystershell, sand and gravel,
miscellaneous clay.
46,000 34,000 Sand and gravel.
1,702,000 W Sand and gravel, miscellaneous clay.
W Limestone, sand and gravel.
922,700 649,000 Iron ore.
w W Mica.
w W Miscellaneous clay, sand and gravel.
w ‘W Cement, limestone, fire clay, miscellaneous clay.
28,183,862 26,065,767 Linie, cement, limestone, coal, iron ore, miscellaneous
clay.
w W Sand and gravel.
Talladega_ ___ w W Marble, sand and gravel, limestone, talec.
Tuscaloosa _ w 3,741,726 Coal, sand and gravel.
Walker_____ w W Coal, fire clay, miscellaneous clay.
Washmgton w W Salt, limestone.
Winston______ W W Coal.
Undistributed 2 116,905,709 106,543,238
Total.________. 249,778,000 251,391,000

‘W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”

! The following counties are not listed because no production was reported: Bullock, Chambers, Clay,
Conecuh, Coosa, Dale, Lamar, Lauderdale, Lawrence, Perry, Pickens, Tallapoosa, and Wilcox.

2 Includes value of natural gas and counties indicated by symbol W.

reached a new high. Construction
activity, measured by housing units au-
thorized, and value, remained at a high
level with the number of housing units
increasing by 2,800, and value increasing
by $34.8 million. Total receipts from
farm marketing decreased 6.9 percent
compared with the national decrease of
1.7 percent. Value of export and import

trading handled through the Mobile
Custom District, which consists of nine
ports located in Alabama, Florida, and
Mississippi  exceeded $714 million, an
increase of 23.4 percent over that of 1966.
Consumption of electric energy in Alabama
continued to rise with an increase of 6.4
percent above the 1966 level.



THE MINERAL INDUSTRY OF ALABAMA

Table 3.—Selected indicators of Alabama business activity
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1966 1967 Change
(percent)
Personal income:
otal . _ o ____ millions_ _ $7,254 $7,668 +5.7
Percapita-____________________________________ 2,066 $2,166 +4.8
Housing construction activity:
Units authorized_____________________ thousands._ _ 10.1 12.9 +27.7
Value of construetion__________________ millions_ _ $116.8 $151.6 +29.8
Cash receipts from farm marketings____________ do.___ 647.2 $602.4 —6.9
Mineral produetion___________________________ do.___ $249.8 $251.4 +0.6
Foreign trade, Mobile Customs District: )
Value of exports__________________________ do____ $378.1 $493.7 +30.6
Value of imports_ _ _____.__________________ do_.__ $200.8 $220.9 +16.0
Total sales of electric energy__ _million kilowatt—hours. _ 26,467. 28,161.9 +6.4
Consumption for industrial purposes
million kilowatt-hours. . 15,556.0 16,552.0 +6.4
Monthly average employment:
Total nonagricultural ________________ 929.3 939.9 +1.1
Manufacturing____ - 292.5 291.5 —0.3
Nonmanufacturing 636.8 648.4 +1.8

Source: U.S. Department of Commerce; Bureau of Business Research, University, Ala.
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Trends and Developments.—Alabama
By-Products Corp. completed the first
phase of its expansion and modernization
program at the Tarrant coke plant by
firing 21 of the proposed 78 new coke
ovens announced in 1966. When the re-
maining 57 ovens are completed by late
1969, coke output will have increased
by more than one-third.

American Colloid Co. expanded its
bentonite facilities at the Sandy Ridge
plant in Lowndes County.

A. P. Green Refractories Co. announced
plans to build a plant near Eufaula to

manufacture refractory materials from
bauxitic clay.
Commercial Metals constructed a

secondary aluminum smelter in Anniston.
The smelter has a melting capacity of
1.5 tons of aluminum breakage per hour.
Estimated output is 200 tons of finished
aluminum metal per month.

Marion Coke Co. at Brilliant was con-
structing 45 partially automated beehive
coke ovens as additions to its present bat-
tery of 135 ovens. The company markets
its coke to chemical companies along the
Tennessee River in Alabama and Ten-
nessee.

McWane Cast Iron Pipe Co. began
construction of a new pig iron operation
at Mobile. The plant will utilize a direct
reduction process developed by the
McDowell-Wellman Engineering Co. to
process Brazilian hematite fines supplied
by the Brasamerican Ore Corp.

Mobile Refining Co. announced plans
to construct an oil refinery in Mobile.

Peabody Coal Co. reported production
from its new Warrior strip mine in the
Gwin coal seam near Oak Grove, Jeffer-
son County; production will be about 1
million tons per year. Output will go to
steam-generating powerplants of the
Alabama Power Co.

Republic Steel Corp. completed its new
plate mill at the Gadsden plant; con-
struction began about 2 years ago. The
new mill will allow the Gadsden plant to
play a larger role in supplying steel for
Republic’s southern market.

Revere Copper and Brass Inc. announced
plans to construct a 112,000-ton-per-year
aluminum reduction plant at Scottshoro.
The new facility will consist of two pot-
lines, the first of which is expected to be
in operation by 1971, and the second by
1972. The company’s new aluminum roll-
ing mill was in the final stage of construc-

tion and is expected to be in operation by
the second quarter of 1968.

Tennessee Valley Authority awarded a
$4.5 million contract to modernize its
phosphate ore processing plant at Muscle
Shoals, and began construction of the
Browns Ferry nuclear powerplant follow-
ing receipt of a construction permit from
the Atomic Energy Commission.

United States Gypsum Co. announced
an increase in the capacity of its lime
plant at Montevallo, Shelby County, by
the installation of a 400-ton-per-day
rotary kiln. The new kiln is expected to
be in operation by the spring of 1968.

Vulcan Materials Co. announced plans
to double the capacity.of its lightweight
aggregate plant at Parkwood, Jefferson
County, and to modernize and expand its
slag. stone, and ready-mix concrete plants
in Birmingham.

Exploration by major companies for
bauxite, copper, and sulfide minerals
continued throughout the year. There
was increased interest in the recovery of
scrap mica.

Legislation and Government Programs.
—The Geological Survey of Alabama com-
pleted a bauxite drilling program in the
Barbour-Henry County area, and coal
drilling programs in the Blount Mountain
area of the Plateau Coal Field and the
Warrior and Plateau Coal Fields of
Marion and Winston Counties. Plans
were made for a lignite drilling program
in southern Alabama. The Survey also
completed field work for mineral resource
maps of Baldwin, Choctaw, Clarke, De
Kalb, Etowah, Marengo, Marion, Mobile,
Monroe, Washington, Wilcox, and Win-
ston Counties, and began geologic mapping
in Coosa and Lee Counties. The Survey re-
leased 21 publications during the year,
including mineral resource maps of Bul-
lock, Butler, Coffee, Conecuh, Covington,
Crenshaw, Dale, Escambia, Geneva,
Henry, and Houston Counties.

The Geological Survey of Alabama in
cooperation with the U.S. Geological Sur-
vey began geologic mapping in Blount,
Choctaw, Mobile, and Monroe Counties.
Work was completed on geologic maps of
Baldwin, De Kalb, and Washington
Counties.

Traffic operated on 51 percent of the
State’s allotment of Interstate and Defense
Highway mileage.
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Table 4.—Employment and injury experience in the mineral industries

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

Year and industry working active worked worked
daily (thou- (thou- Fatal Non- Fre- Severity

sands) sands fatal quency
210 1,101 8,769 5 122 14.48 4,256
277 312 2,613 ___ 27 10.33 295
275 306 2,535 1 36 14.60 2,668
272 130 1,176 1 16 14.45 12,028
289 746 6,194 1 63 10.33 4,764
246 2,595 21,287 8 264 12.78 4,158
1967: p
Coal 5,025 210 1,057 8,617 4 118 14.16 3,607
Metal_________ 1,065 293 312 2,585 ___ 34 13.15 608
Nonmetal and n

asphalt_______ 770 272 210 1,695 ___ 24 14.16 404
Sand and gra 515 270 139 1,259 ___ 22 17.47 1,998
Stone____ 2,550 283 723 5,950 3 55 9.75 3,639
Total*_________________ 9,920 246 2,440 20,106 7 253 12.93 2,860

p Preliminary.

1 Data may not add to total shown because of independent rounding.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Mineral fuels accounted for 52 percent
of the total value of the State’s mineral
production, compared with 49 percent in
1966.

Asphalt  (Native).—Alabama ranked
third among the States in the production
of native asphalt. Alabama Asphaltic
Limestone Co. mined bituminous limestone
at its Margerum quarry, Colbert County,
for roadstone.

Coal (Bituminous).—Bituminous coal
production increased 9 percent and was
at its highest level in 19 years. The five
leading producers supplied 49 percent of

the State’s total production. The average
output per mine increased from 78,000
tons in 1966 to 99,000 tons. Captive
tonnage constituted 46 percent of the
total production, and was the same as in
1966. Of the total production, 60 percent
was from underground mines, 39- percent
from strip mines, and 1 percent from auger
mines. Rail and water transportation was
used to ship 84 percent of the coal, and
the remainder was shipped by truck.
Ninety-seven percent of the coal mined
underground was mechanically loaded.

Of the coal produced 73 percent was
cleaned at 26 cleaning plants. The average
coal recovery was 60 percent.
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Table 5.—Coal (bituminous) production,! by counties

(Thousand short tons and thousand dollars)

Number of mines

and method of Production
operation
County
Under- Under- Total
ground Strip Auger ground Strip  Auger

Quantity 2 Value
2 8 _____ 35 1056 _____ 140 $735
1 4 1 1 176 182 1,084
) 2 . .. 2 16
2 1 . 10 534 _____ 545 1,970
48 17 1 6,105 888 20 7,014 56,501

30 2 .. 334 165 ____. 499 ,87
9 .. .. 522 _______ _____ 522 4,809
1 10 1 18 1,344 20 1,382 6,047
22 16 3 1,872 1,856 70 3,798 25,858
- 3 . . 135 _____ 135 719
116 61 6 8,900 5,203 115 14,219 100,112

Earliest record to date_. NA NA NA N. NA NA 1,041,285

2 5 ... 66 232 _____ 298 1,643
- 4 - 233 ____. 233 1,679
3 1 ... 618 _____ 622 2,652
42 19 ... 6,381 1,882 _____ 8,263 64,768
24 3 .. 282 190 _____ 472 1,992
6 1 561 8 _____ 570 5,299
1 9 1 27 774 2 803 3,432
13 17 3 2,039 1,910 79 4,028 28,207

. 3 . . 197 .. 197 ,02
1 91 62 4 9,362 6,043 81 15,486 110,696
Earliest record to date.. NA NA NA NA NA ' NA 1,056,771 NA

NA Not available.

1 Excludes mines producing less than 1,000 short tons. X
2 Data may not add to total shown because of independent rounding.

3 Includes Etowah and Winston Counties.

4 Includes Cullman, Etowah, and Winston Counties.

Coke.—Six companies produced by-
product metallurgical coke at seven plants
in Jefferson, Etowah, and Tuscaloosa
Counties.

Natural Gas.—Marketed production of
natural gas remained about the same as
in 1966. The White House gasfield in
Marion County was the only producing
field.

Petroleum.—Production of crude petro-
leum decreased 8 percent. Nine fields (in-
cluding three new discoveries), with 532
producing wells in five counties, contrib-
uted to the total production. Initial
production from the Smackover Forma-
tion, Choctaw County (Toxey field),
came from a depth of 10,460 to 10,480
feet; three producing wells were developed
in the field during the year. The new
Choctaw Ridge field in Choctaw County

was developed in the Smackover forma-
tion at a depth of 11,940 to 11,952 feet.
New oil production came from the Eutaw
formation near Gilbertown (unnamed
field) ; the confirmation well for the field
was underway at yearend.

The Citronelle field, Mobile County,
had 411 producing wells and was the
leading producing field in the State.
Other fields were the Pollard field,
Escambia County, with 29 wells; the
Gilbertown field, Choctaw County, with
62 wells; the South Carlton field, Clarke
and Baldwin Counties, with 19 wells; the
Choctaw Ridge field, Choctaw County,
with three wells; the Toxey field, Choctaw
County, with two wells; the Tensaw field,
Baldwin County, with four wells; and the
East Langsdale field with one well, and
the unnamed field with one well, both in
Choctaw County.
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Table 6.—Crude petroleum production, by

counti

es

(42-gallon barrels)

County 1966 1967
70,177 68,562
282,203 411,717
121,123 119,089
Escambia_ 453,389 369,728
Mobile_ - __.__________ 7,103,108 6,378,904
otal___________ 8,030,000 7,348,000
Earliest record to date_. 81,970,000 89,318,000

Source:

State Oil and Gas Board.

Table 7.—Oil and gas well drilling and total crew-weeks spent in geophysical oil and gas
prospecting in 1967

Geophys-
Drilling t ical, crew-
weeks 2
County Development wells Exploratory wells Total (Reflec-
tion seis-
Oil Gas Dry Oil Gas Dry Wells Footage mograph
’ method)
Baldwin___ . ___________.____________ e e Llae el ez 1 1 9,011 _______
Bullock._ _____ e mmm emeedfeoaae- 1 1 990
Choctaw 6 ___. 2 3 .- 6 17 172,915
Clarke_______ e mmee e —mme e 6 6 ,978
Escambia. [ e e 1 5,990
Franklin ot e aeoo ool 2 2 2,554
Geneva____ e e mmme el oo 1 1 ,792
Lamar___ e e e e 2 2 6,017
Mobile___ ee mmm mmee cmee e 2 2 20,028
Tuscaloosa__ e emme e deme il 1 1 900
‘Washington_ U P 1 1 21,153
‘Wilcox_____ e e mmmeemee oo 2 2 17,802 ______.
‘Winston e mmm mmmm emie eee- 1 1 ,725 .
Total . _ 6 ___. 3 3 ____ 26 38 316,850 110.3

1 American Association of Petroleum Geologists.
2 International Oil Scouts Association, Austin, Tex.

NONMETALS

Nonmetals accounted for 44 percent of
the State’s total value of mineral pro-
duction, compared with 48 percent in
1966.

Cement.—Alabama ranked third among
the States in the production of masonry
cement. Eight companies produced masonry
cement at 10 plants in six counties; lead-
ing producers were Southern Cement Co.
and Ideal Cement Co. Shipments of
masonry cement declined 8 percent; 25
percent of shipments was consumed in
Alabama. Other shipments were made to
Georgia, 33 percent; Florida, 17 percent;
Louisiana, 6 percent; Mississippi, 6 per-

cent; South Carolina, 4 percent; Ten-
nessee, 4 percent; North Carolina, 3 per-
cent; and other States, 2 percent.

Alabama ranked seventh among the
States in the production of portland ce-
ment. Seven companies produced portland
cement at eight plants in five counties;
leading producers were Lone Star Cement
Corp. and Ideal Cement Co. Shipments
declined 6 percent; 34 percent -of the
total was shipped to Alabama destina-
tions. Other shipments were made to
Florida, 22 percent; Georgia, 22 percent;
Mississippi, 9 percent; South Carolina, 4
percent; Louisiana, 3 percent; and other
States, 6 percent.

Raw materials used in the manufacture
of portland cement included 48 percent



60

cement rock, 31 percent limestone and
oystershell, 11 percent clay and shale,
and 10 percent other materials.

Fifty—six percent of the portland ce-
ment was used for ready-mixed concrete,
19 percent by highway contractors, 15
percent by manufacturers of concrete
products, 6 percent by building material
dealers, and 4 percent for other uses.

Southern Cement Co. and Cheney
Lime & Cement Co. produced slag ce-
ment at plants in Jefferson and Blount
Counties; total shipments declined 14
percent.

MINERALS YEARBOOK, 1967

Clays.—Eleven companies mined fire
clay for refractories at 12 mines in six
counties; total production increased 37
percent.

Twenty companies mined 1.9 million
tons of miscellaneous clay at 26 mines in
13 counties for heavy clay products,
portland cement, and lightweight ag-
gregate; total production increased 3 per-
cent.

Kaolin was mined in Henry and Marion
Counties; total production increased 57

percent.

Table 8.—Fire clay sold or used by producers, by uses

1966 1967
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Firebrick and block______.___.__ 193,509 $755,173 $3.90 235,390 $924,891 $3.93
161,497 w w W w w
......................... 70,800 w w
_________________________ 50,603 w w
100,107 1,418,947 14.17 265,691 2,931,037 11.03
455,113 2,174,120 4.78 622,484 3,855,928 6.19

W Withheld to avoid disclosing individual company confidential data; included with ““Other uses.”
1 Includes mortar, foundries and steelworks, and uses indicated by symbol W.

Lime.—Alabama ranked 10th among
the States in the production of lime. Five
companies produced quicklime and hy-
drated lime at six plants in Shelby
County for construction, agricultural,
chemical, and industrial uses; one com-
pany manufactured lime for use in the
production of magnesium in Dallas
County. Total production declined 11
percent. Leading producers were Southern

Cement Co. and Longview Lime Corp.
Intrastate shipments accounted for 57 per-
cent of the total; other shipments were
made to Georgia (13 percent), Florida
(10 percent), Kentucky (6 percent),
South Carolina (4 percent), Mississippi
(4 percent), and other States (6 percent).

Six companies, operating seven paper-
mills in six counties, recovered quicklime
as a byproduct.

Table 9.—Lime sold or used by producers, by uses

1966 1967
Use Value Value
Short ——————— Short —
tons Total Average tons Total Average

per ton per ton

Construetion_______________ .- 136,081 $1,841,123 $13.53 104,601 $1,550,330 $14.82
Steel electric furnaces__ . 29,341 337,270° 11.49 25,011 308,075 12.32
Paper.___._____._.__._ 20 204,367 2,454,613 12.01 204,825 2,536,845 12.39
Sewage______ I W w 22,379 269,539 12.04
Sugar refining.______ I 4,721 59,687 12.64 3,535 44,143 12.49
Water purification__________.__ ... 54,602 708,699 12.98 51,983 658,200 12.66
Otheruses ! ____ oo 270,169 3,040,292 11.25 211,928 2,852,022 11.10
Total o - . 699,281 8,441,684 12.07 624,262 7,719,164 12.37

W Withheld to avoid disclosing individual company confidential data; included with “Other uses.”

1 Includes lime used for agriculture, alkalies; brick, sand-lime, slag, and silica (1966); calcium carbide, coke
food, insecticides, oil-well drilling (1966), ore concentration (1966), metallurgical uses, paint, petroleum (1967)
tanning (1966), other uses, and use indicated by symbol W.
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Mica.—Alabama ranked third among percent, and commercial operations ac-
th.e States in the production of scrap counted for most of the total production.
mica. United States Gypsum Co. mined Leading counties were Montgomery,
and processed scrap mica in Randolph  Macon, and Escambia. Forty stationary
County. and six portable plants and 23 dredges

Salt.—Olin Mathieson Chemical Corp. wferet}:n oper;tlor.x during the year. dMOSt
produced salt in brine in Washington of the procduction ‘was processe by
County: production was slightly below v./ashmg. Of the total cpmmercxal produc-
1966. > tion, 61 percent was shipped by truck, 30

percent by rail, 6 percent by water, and
3 percent by other methods. Of the com-
mercial and two Government-and-con- mercial operations 21 had annual outputs
tractor operations mined sand and gravel of over 100,000 tons, and accounted for
in 29 counties. Production increased 2 88 percent of the total production; 27

Sand .-and Gravel.—Forty-eight com-

Table 10.—Sand and gravel sold or used by producers, by counties
(Thousand short tons and thousand dollars)

1966 1967
County Number Quantity Value Number Quantity Value
of mines of mines
1 w 1 343 $299
1 15 $15 1 w w
1 2 1 2 w
1 22 ]
1 50 37 1 50 50
1 w w 1 9 w
1 w 1 436 w
4 518 533 4 573 522
1 68 109 1 w
2 317 w 2 w w
1 30 w 1 w w
1 2 2 1 2 2
1 36 82  io. cecicccee oo
3 642 w 3 636 796
1 32 w 1 21 51
1 4 46 1 38
5 1,643 1,581 5 2,079 1,987
1 198 1
2 W w 1 170 249
4 176 229 5 265 310
21 3,289 5,349 18 2,605 3,669
55 7,082 7,953 50 7,229 7,969

W Withheld to avoid disclosing individual company confidential data; included with “Other counties.”
I Includes Baldwin (1966), Bibb, Chilton, Clarke, Dallas, Etowah, Green, Houston, Marshall, Mobile,
Russell, Sumter, Washington (1966) Counties, and counties indicated by symbol W.

Table 11.—Sand and gravel sold or used by producers, by uses
(Thousand short tons and thousand dollars)

1966 1967
Use Value Value

Quantity ———————— Quantity ————

Total Average Total Average

per ton per ton

$2,270 $0.96 2,274 $2,233 $0.98

508 .93 644 625 .97

10 .36 53 22 .42

589 1.46 327 467 1.43

3,877 1.01 3,298 3,347 1.01

Gravel:
Struetural . ______ . 2,262 2,826 1.25 2,286 2,929 1.28
Paving______.____.____ - 642 782 1.22 748 864 1.16
Miscellaneous gravel. _ - w W w 207 256 1.24
Other gravel . ___ - 846 968 1.14 690 573 .83
Total - oo 8,750 4,576 1.22 3,931 4,622 1.18
Total sand and gravel________________. 7,082 7,953 1.12 7,229 7,969 1.10

W Withheld to avoid disclosing individual company confidential data.
! Includes engine, filtration (1966), molding and other sands.
2 Includes fill and other gravel, and use indicated by symbol W.
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operations had outputs of less than 100,-
000 tons.

Stone.—Limestone was mined and
crushed at 47 commercial and two Gov-
ernment—and—contractor operations in 21
counties. Total production decreased 12
percent with  commercial operations
furnishing most of the production. Major
uses of the stone were for concrete and
roads, manufacture of cement and lime,
and metallurgical flux.

Dimension limestone was quarried in
Franklin County for construction and
building stone.

Three firms crushed and ground mar-
ble in Talladega County for paint, putty,
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rubber, plastics, roofing granules, whit-
ing, and other uses; total production in-
creased 6 percent.

Moretti-Harrah Marble Co. quarried
dimension marble in Talladega County
for rough and dressed building stone and
dressed monumental stone.

Two firms crushed oystershell dredged
from Mobile Bay for cement, concrete,
roads, and poultry grit; total production
decreased 8 percent.

United States Steel Corp. and Enos
Vann crushed sandstone in Jefferson
County for cement, foundry, and other
uses; total production decreased 11 per-
cent.

Table 12.—Crushed limestone sold or used by producers, by counties

1966 1967
County Number Number
of Short tons Value of Short tons Value

quarries quarries
Calhoun__________________.__- 1 293,613 $470,000 1 w W
Colbert . 4 1,251,170 1,593,971 4 1,039,563 $1,310,578
Cullman - 1 39, 61,169 1 66,338 103,620

Henry___ - 1 3,327 5,420 1 w

Jackson_ _ - 1 130,000 156,000 1 129,567 W
Jefferson_ - 9 4,606,217 5,897,334 9 4,144,353 5,186,640
Lee________ - 1 w w 1 328,496 w
ILimestone.__ - 1 45,281 67,921 1 46,641 69,961
Madison_ _ - - 4 2,329,479 2,155,255 4 1,299,807 1,272,390
Marengo.__ - 1 821,930 22,100 1 w w
Marshall_ - 1 225,000 337,000 1 w W
Shelby_____ - 8 4,861,146 6,677,815 9 4,339,404 6,032,710
‘Washington_________ - 1 746,870 515,300 1 w
Other counties 1. _____________ 14 3,995,154 4,808,558 14 5,117,146 6,591,040
Total .- ____ - 48 18,849,047 22,967,843 49 16,511,315 20,566,939

W Withheld to avoid disclosing individual company confidential data; included with “Other counties.”

1 Includes Bibb, Covington, De Kalb, Etowah, Franklin,

counties indicated by symbol W.

Morgan, St. Clair, and Talladega Counties, and

Table 13.—Crushed limestone sold or used by producers, by uses

1966 1967
Value Value
Use — _—
Short tons Average Short tons Average

Total per Total per

ton ton
Concrete and roads_ .- ... __ - ——---- 10,370,282 $12,753,356 $1.23 8,786,749 $10,886,970 $1.24
Cement manufacture________________ 4,356,243 3,249,417 .75 3,832,549 2,969,314 .17
Lime manufacture____________-__._. 981,059 1,647,459 1.68 1,044,617 1,709,182 1.64
Fluxing stone_ _ . ___________._.---__ 1,244,050 2,055,800 1.65 994,629 1,674,388 1.68
Agstone__ - 666,144 1,152,891 1.73 839,869 1,381,908 1.65
Otheruses ! ________________.------- 1,231,269 2,108,920 1.71 1,012,902 1,945,177 1.92
Total .- 18,849,047 22,967,843 1.22 16,511,315 20,566,939 1.25

1 Includes riprap,
coal mines, mineral food, and other uses.

refractory stone, railroad ballast, alkali, paper, asphalt and fertilizer fillers, rock dust for
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Talc.—Talc was mined and ground at
Winterboro, Talladega County, for toilet
preparations, paint, and other uses.

Vermiculite.—Zonolite Co., Division of
W. R. Grace & Co., exfoliated vermiculite
at its plant near Birmingham, using crude
material shipped from other States.

METALS

Bauxite.—Alabama ranked second
among the States in production of bauxite.
Three companies mined crude bauxite in
Barbour and Henry Counties for refrac-
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tories and chemicals; total production

increased 28 percent.

Iron Ore.—Alabama ranked ninth
among the States in production of iron
ore. Shipments of iron ore declined 2
percent; of the total, 14 percent was
direct-shipping ore compared with 10
percent in 1966. The number of operating
mines decreased from 19 to 15; average
usable production per mine increased from
79,000 to 98,000 tons.

Woodward Iron Co., the only red iron
ore producer in the State, operated its
Pyne mine in Jefferson County; produc-
tion increased 24 percent.

Table 14.—Mine production and shipments of crude iron ore

1966 1967
Number Number
of Long tons of Long tons
mines mines
Mine production:
By varieties:
ematite__________________._______ 2 942,722 1 1,036,112
Limonite__________________________ 17 3,225,200 14 2,638,263
By mining methods:
Openpit__________________________ 18 3,390,200 14 2,638,263
Underground - ____________________ 1 7,722 1 1,036,112
Shipments from mines: .
Direct to consumers_ ___________________ 1 149,755 1 201,195
To beneficiation plants__________________ 18 3,976,146 14 3,401,524
Table 15.—Usable iron ore shipments, by counties
1966 1967
County Number Number
of Long tons Value of Long tons- Value
mines mines
140,667 $747,700 3 w w
16,973 120,000 1 W w
621,527 W 1 799,256 w
170,356 922,700 3 123,557 $649,000
19,193 W o . e
539,443 6,912,014 7 548,996 7,637,397
1,508,159 8,702,414 15 1,471,809 8,286,397

‘W Withheld to avoid disclosing individual company confidential data; included with “Other counties.”
! Includes Barbour, Blount, Franklin, and Shelby Counties, and counties indi¢ated by symbol W.

Table 16.—Usable iron ore production and shipments

1966 1967
Iron Iron
Long tons content, Long tons content,
natural natural
(percent) (percent)
Production:
Hematite_ - 704,688 34 877,059 34
Limonite_ _ - 876,740 44 750,880 46
Shipments:
Direct-shipping ore_ __ 149,755 34 201,195 34
Concentrates and sinter_ ________________ 1,358,404 41 1,270,614 40
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Fourteen producers mined brown iron
ore (limonite) in seven counties; total
production decreased 14 percent. Principal
producing counties were Franklin, Pike,
and Barbour. Imports of iron ore, chiefly
from Venezuela, decreased 6 percent from
1966 levels.

Consumption of iron ore in agglomerat-
ing plants, blast furnaces, and steel fur-
naces was 40 percent domestic ore and
60 percent foreign ore. Consumption of
foreign ore exceeded * consumption of
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domestic ore for the fourth consecutive
year.

Magnesium.—Alabama Metallurgical
Corp. produced magnesium metal at its
plant near Selma, Dallas County, from
dolomite mined near Montevallo, Shelby
County.

Pig Iron and Steel.—Total production
of pig iron was 4.3 million tons; value of
shipments was $235 million.

Table 17.—Principal producers

Commodity and company Name of operation County Address
Alumina:
Aluminum Co. of America.____ Mobile plant______ Mobile________ 1501 Alcoa Bldg.
Pittsburgh, Pa. 15219
Aluminum, smelters:
Reynolds Metal Co_ .- Listerhill plant_____ Colbert______. Reynolds Metals Bldg.
Richmond, Va. 23218
Asphalt (native):
Southern Stone Co., Inc_______ Margerum quarry_. _...do__._._.___ 2111 8th Ave., South
Birmingham, Ala. 35233
Bauxite:
Harbison-Walker Refractories Eufaula mine______ Henry________ 1800 Farmers Bank Bldg. -
Co.? Pittsburgh, Pa. 15222
National Properties & Mining oodo_ - Barbour.._.___ Box 556
Co., Inc. Eufaula, Ala. 36027
Wilson-Snead Mining Co_..__. Dixon mine________ eeo-do__ . Box 84
Eufaula, Ala. 36027
) 5 Y Y Lucas mine________ Henry..___.-_ Do.
Cement:
Alpha Portland Cement Co.%._. Phoenixville mill__ . Jefferson_____. 15 South 3d St.
Easton, Pa. 18042
Ideal Cement Co.2._______.__- Mobile mill________ Mobile._______ 420 Denver National Bldg.
Denver, Colo. 80202
Lehigh Portland Cement Co.2__ Birmingham mill___ Jefferson______ 718 Hamilton St.
- Allentown, Pa. 18105
Lone Star Cement Corp.2...... -_--do_.._____.... oo.do_______ Box 6237, West End Branch
Richmond, Va. 23230
) 5 10 TK Demopolis mill___._ Marengo Do.
Southern Cement Co.t_ . . ___ North Birmingham  Jefferson Bank for Savings Bldg.
mill Birmingham, Ala. 35203
D02 e - Calera mill. .. .____ Shelby. ... __ Do.
Clay: 3
Bentonite:
American Colloid Co__-_. _ Sandy Ridge mine.. Lowndes_.._.. 5100 Suffield Court
Skokie, Ill. 60076
Fire:
Dixie Clay Co- - .-~ Jacksonville mine__. Calhoun_._____ Box 361
Anniston, Ala. 36202
Donoho Clay Company... Donoho mine..___. oo.do____.____ Box 843
. Anniston, Ala. 36202
Marigold Coal, Inc._ . _-_ Jasper mine_.___... Walker________ Jasper, Ala. 35501
Riverside Clay Co..__._-- McAffee mine______ St. Clair_______ Box 551
Pell City, Ala. 35125
Russell Coal & Clay Co.._. Cordova Strip mine. Walker________ 403 High Street
Cordova, Ala. 35550
Kaolin: .
Harbison-Walker Eufaula mine_ _ . ___ Henry_______. 1800 Farmers Bank Bldg.
Refractories Co.5 Pittsburgh, Pa. 15222
Thomas Alabama Kaolin Hackelburg mine__. Marion________ 2412 Ken Oak Road
Co. Baltimore, Md. 21209
Miscellaneous:
Bickerstaff Clay Products  Bessemer mine_.___. Jefferson______ Box 1178
o., Inc. Columbus, Ga. 31902
) 5 1 T Bickerstaff mine.._. Russell._._____ Do.
Ceramic mine_____. Do.
Dixie mine______ .. Do.
Coosada mine______ Box 91

See footnotes at end of table.

Montgomery mine__
Calera mine_ . - -

Montgomery, Ala. 36101

Do.
Bank for Savings Bldg.
Birmingham, Ala. 35203
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Table 17.—Principal producers—Continued

Commodity and company Name of operation County Address

Clay—Continued
Miscellaneous—Continued
United States Steel Corp.’. Leeds Shale mine___ Jefferson.._.____ 100 Park Ave.

New York, N Y. 10017

Vulcan Materials Co.8...__ Parkwood mine____ ____do.___.____ Box 7324-.
Bu'mmgham, Ala. 352238
Coal:
Alabama By-Products Corp_... Chetopa mine______ Y U M Box 354
Birmingham, Ala. 85202
_____________________ Maxinemine_______ ____do.___.____ Do.
Peabody Coal Comem o Warrior strip mine.. _.__do________ 301 North Memorial Drive
St. Louis, Mo. 63102
Do _____________________ Seminole strip mine_ Do.
_____________________ Tiger Strip mine___ Do.
Southern Electric Generating Segco No. 2 mine___ 600 North 18th St.
0. Birmingham, Ala. 35203
Do o Segco No. 1 mine___ Do.
Woodward Iron Co _ Mulga mine_______ ‘Woodward, Ala. 35189
United States Steel Corp- .- Concord mine______ Box 599
Fairfield, Ala. 35064
Coke:
Alabama By-Products Corp_._. Tarrant plant._____ ce_doo_______ Box 6527
Tarrant, Ala. 35217
Republic Steel Corp_ . _____._ Gadsden plant_____ Etowah_______ 25 Prospect Ave.,, N.W.
Cleveland, Ohio 44115
Do ______ . Thomas plact______ Jefferson______ Do.
U.S. Pipe & Foundry Co______ North Birmingham  ____do_____.___ Box 2651
3 plant Birmingham, Ala. 35212
United States Steel Corp______ Fairfield plant_____ _._do____.____ Box 599
Falrﬁeld Ala. 35064
I ‘Woodward Iron Co___________ ‘Woodward plant___ ____.do________ Woodward, Ala. 35189
ron ore:
Glenwood Mining Co_________ Springhill mine_____ Pike__________ Box 296
Troy, Ala. 36081
Luverne Mining Co__..________ Luverne mine______ Butler________ Box 409
Luverne, Ala. 36049
Shook & Fletcher Supply Co... Champion mine____ Blount________ Box 2631
Birmingham, Ala. 35202
Blackburn mine____ Franklin______ Do.
Shelby mine_______ Shelby_ __ _ Do.
Russellville No. 15 Franklin______ 3300 First Ave., North
mine Birmingham, Ala. 35222
Pyne mine_________ Jefferson__ .. __ Woodward, Ala. 35189
Alabama Metallurgical Selma limekiln_ ____ Dallas________ Box 340
Selma, Ala. 36702
Cléeney Lime and Cement Landmark limekiln_ Shelby________ Allgood, Ala. 35013
0.
Longview Lime Corp._ Longview limekiln__ ____do________ Woodward, Ala. 35189
Southern Cement Co_ Keystone limekiln__ Shelby________ Bank for Savmgs Bldg. -
Birmingham, Ala. 35203
_________________ Roberta limekiln... ___..do.______. Do. ]
Umbed States Gypsum Co. Calera limekiln_____ cee-doo o .. 101 South Wacker Drive
Chicago, Ill. 60606
Regenerated:
American Can Co________ Naheola limekiln__._ Choctaw______ Box 315
Butler, Ala. 36904
Gulf States Paper Corp... Demopolis limekiln. Marengo_.____ Tuscaloosa, Ala. 35401
Do_ oo Tuscaloosa limekiln. Tuscaloosa_ . _ Do.
International Paper Co._.. Mobile limekiln____ Mobile._______ Box 1649
’ New York, N.Y. 10017
Kimberly-Clark Corp_-.___ Coolga I{.{ii\lrer Talledega______ Coosa Pmes, Ala. 35044
imekiln
Scott Paper Co___..______ Mobile limekiln__ __ Mobile, Ala. 36601
Magnesium, smelters:
Alabama Metallurgical Corp_._. Selma plant._______ Box 340
Selma, Ala. 86702
Mica, scrap:
United States Gypsum Co.____ Dixie mine__ ______ 101 South Wacker Drive
Chicago, Ill. 60606
Do . Newell mine_______ Do.
Do . Heflin plant__ __.__ Do.
Petroleum:
Crude:
Chesley Pruet Drilling Co. Choctaw Ridge Choctaw______ Box 31
field El Dorado, Ark. 71730

See footnotes at end of table.
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Table 17.—Principal producers—Continued

Commodity and company Name of operation County Address

Petroleum—Continued
Crude—Continued

Clarkwin Oil Corporation.. South Carlton field. Baldwin__.____ Chatom, Ala. 36518
Do ___do____________ Clarke._______ Do.
E. L. Erickson_ __________ Toxey ﬁeld ________ Choctaw______ 1235 Petroleum Bldg.
Jackson, Miss. 39201
Humble Oil and Refining Gilbertown and ——-do________ Box 61812
Co. Pollard fields Escambia New Orleans, La. 70160
Mobil Oil Corporation____ Citronelle field.____ Mobile._______ Box 900
) Dallas, Tex. 75221
Refinery:
Chevron Asphalt Co______ Mobile plant_______ do_.______ Mobile, Ala. 36600
Hunt Oil Co__.__________ Tuscaloosa plant___ Tuscaloosa. __ - Tuscaloosa, Ala. 35401
Vulcan Asphalt Refining Cerdova plant._ ____ ‘Walker________ Cordova, Ala. 35550
0.
‘Warrior Asphalt Co_______ Holt plant_________ T 1 - T 1 , Ala. 35401
Pig Iron:
Republic Steel Corp_..____.___ Gadsden plant_____ 1629 Republic Bldg.
Cleveland, Ohio 44115
Do ... Blrmmgham plant__ Do.
U.S. Pipe & Foundry Co_ oe--do____________ Birmingham, Ala. 35201
Do No. 5 plant ________ 0. -
Umted States Steel Corp______ Alabama Box 599
operations Fairfield, Ala. 35064
Sat Woodward IronCo.__________ Woodward plant___ ‘Woodward, Ala. 35189
alt:
Olin Mathieson Chemical Nichols works_.____ i Box 28
Corp.? MecIntosh, Ala. 36553
Sand and gravel:
Alabama Gravel Co_..________ Elmore mine_______ Elmore_.______ 2325 City Federal Bldg.
Bu‘mmgham ,Ala. 85208
Do .. Montgomery mine.. Montgomery.._
Radeliff Materials Inc_________ Algb:dmn River Mobile________ Mobile, Ala. 36601
redge
C. T. Thackston Sand & Montgomery mine.. Montgomery._.__ Box 3211
Gravel Co. Montgomery, Ala. 36101
Vulean Materials Co__________ Shorter mine_______ Macon________ Box 7324-A
Birmingham, Ala. 35223
..................... Conley mine_______ Montgomery___ Do.
Wade & Vance Sand & Gravel Jamieson mine_____ Chilton_______ Box 628
Co., Inc. Bessemer, Ala. 35020
Stone:
Limestone, crushed:
Dolcito Quarry Co________ Dolcito quarry.____ Jefferson______ Box 6566
Birmingham, Ala. 35217
Lone Star Cement Corp __ Birmingham Jefferson______ Box 6237, West End Branch
quarry Richmond, Va. 23230
Demopolis quarry__ Marengo______ Do.
St. Stephens quarry . Washmgton...- Do.
Roberta mine______ helby .. _______ Bank for Savings Bldg.
Birmingham, Ala. 35203
Roberta quarry____ 0.
Dolonah quarry.___ Box 599
Fairfield, Ala. 35064
Leeds quarry______ Do.
Cherokee No. 20 Box 7324-A
quarry Birmingham, Ala. 35223
Tuscumbia quarry._ Do.
Glencoe quarry._____ Do.
Russellville quarry__ Do.
Huntsville quarry_ _ Do.
Calera quarry._.____ Shelby________ Box 7324-A
Birmingham, Ala. 35228
Do_ . _____________ Estaboga quarry___ Talladega_____ Do.
Limestone, dimension: .
Georgia Marble Co.______ Rockwood & Aday Franklin______ Russellville, Ala. 35653
quarries
Marble, crushed:
Georgia Marble Co_______ Gantts quarry_____ Talladega_ _ . _ Gantts Quarry, Ala. 35069
Moretti-Harrah Marble Moretti-Harrah oo..do________ Box 3
Co. quarry Sylacauga, Ala. 35150
Thompson-Weinman & Co. Hill quarry________ —o_.do.___.____ Cartersville, Ga. 30120
Marble, dimension:
Moretti-Harrah Marble Moretti-Harrah —o--do._______ Box 330
Co. quarry Sylacauga, Ala. 35150

See footnotes at end of table.
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Table 17.—Principal producers—Continued

Commodity and company Name of operation County Address
Stone—Continued
Oystershell:
Radecliff Materials, Inc_.._ Mobile Bay dredge. Mobile._______ Mobile, Ala. 36601
Southern Oyster Shell Mobile plant_______ Mobile____.___ Box 12357
Milling Corp. Mobile, Ala. 36601
Sandstone, crushed:
Enos Vann______________ Industrial Sand Co. Jefferson_._._. Box 246
quarry Trussville, Ala. 85173
United States Steel Corp_. Sandstone quarry._. __._.do.___.__._ 100 Park Ave.
Pl New York, N.Y. 10017
ale:
American Tale Co__________.__ ‘Winterboro mine.__ Talladega__.___ Alpine, Ala. 35014
Vermiculite, exfoliated:
W.R.Grace& Co___________ Birmingham plant.. Jefferson.__.... 62 Whittemore Ave.
Cambridge, Md. 01109
1 Also kaolin. 2 Masonry and portland cement. 3 Portland cement. 4 Masonry and slag.

5 Also bauxite. 6 Also crushed limestone. 7 Also crushed limestone and sandstone. 8 Also lightweight
aggregate (expanded shale). 9 Brine.






The Mineral Industry of Alaska

TI§iS chapter has been prepared under a cooperative agreement between the Bureau of
Mines, U.S. Department of the Interior, and the Division of Mines and Minerals of the
Alaska Department of Natural Resources for collecting information on all minerals.

By Kevin Malone,' Donald P. Blasko,” and James A. Williams *

Crude oil production from offshore
Cook Inlet fields, increasing steadily
throughout the year as development wells
were brought in, dominated the news of
the mineral industry in 1967. Physical
volume of production was more than
double that of 1966; by yearend the out-
put reached 128,363 barrels per day com-
pared with an average daily rate of 39,300
barrels in 1966. Output from the estab-

slightly despite cutbacks due to an oil
field worker’s strike. The small increase
was attributable to continued successful
operations in repressuring the producing
reservoir in the Swanson River field.

];Physical scientist, Bureau of Mines, Juneau,
2 Petroleum engineer, Bureau of Mines,
Anchorage Field Office, Anchorage, Alaska:
3 Director, Division of Mines and Minerals,

lished Swanson River field increased lset:;e A?;‘i;{"t‘“e‘“ of Natural Resources, Col
Table 1.—Mineral production in Alaska !
1966 1967
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Antimony ore and concentrate
short tons, antimony content__ 8 w 10
Coal (bituminous)_________________ thousand short tons.__ 927 $6,953 925 $7,296
Gold (recoverable content of ores, ete.)______ troy ounces_. 27,325 956 22,948 80
Lead (recoverable content of ores, ete.)_______ short tons._ _ 14 4 . ..
Natural gas________ .______________.. million cubic feet__ 11,267 2,794 14,438 3,610
Peat oo~ short tons_ _ w w 1,528 12
Petroleum (crude)__ __thousand 42-gallon barrels_ _ 14,358 44,007 29,126 91,164
Sand and gravel __________________ thousand short tons_. 17,457 21,793 22,3870 26,248
Silver (recoverable content of ores, etc.)
thousand troy ounces__ 7 9 6 9
Value of items that cannot be disclosed: Barite, copper
(1966—67), gem stones, mercury, platinum-group metals,
stone, and tin and values indicated by symbol W.____.__ XX 6,167 XX 4,924
otal - e eccmeceean XX 82,683 XX 134,066
Total 1957-59 constant dollars___________________ XX r 81,192 XX » 129,905

» Preliminary. r Revised.
XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable prod

producers).

W Withheld to avoid disclosing individual company confidential data.

ludine
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Figure 1.—Total value of mineral production in Alaska.

Table 2.—Value of mineral production in Alaska, by region !

(Thousands)
Region 1966 1967 Minerals produced in 1967 in order of value

Aleutian Islands________ ______ $33 Sand and gravel.

Bristol Bay____________ $198 1 Sand and gravel.

Cook Inlet-Susitna__ ___ 19,745 66,233 Petroleum, sand and gravel, coal, stone, gold, gem stones,
silver.

Copper River__________ 2,513 4,255 Sand and gravel, stone, copper, silver.

Kenai Peninsula._ _ _. 89,385 47,266 Petroleum, natural gas, sand and gravel, stone.

Kodiak.___________ 14 20 Sand and gravel.

Kuskokwim River______ 1,032 1,019 Platinum-group metals, mercury, gold, gem stones, silver.

Northern Alaska_ ______ 219 59 Natural gas, sand and gravel.

Northwestern Alaska_ __ 69 7 Sand and gravel, gem stones.

Seward Peninsula_______ 1,488 61 Tin, gold, gem stones, silver.

Southeastern Alaska__ 3,777 4,710 Sand and gravel, stone, barite, gold, silver.

Yukon River___________ 4,243 10,402 Sand and gravel, coal, coal, gold, stone, gem stones, peat,
antimony, silver.

Total___________ 82,683 134,066

! No production reported in Alaska Peninsula and Bering Sea regions.
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Table 3.—Indicators of Alaska business activity
1966 1967 » Change,
percent
Population______________ . 272.0 279.0 +2.6
Civilian__ 241.0 247.0 +2.5
Military_____ 31.0 32.0 +3.2
Personal income:
otal_______ . millions_ _ $907.0 $897.0 —-1.1
Percapita________ $3,421.0 $3,629.0 +6.1
Construction:
Pz}yroll _________________________________________ millions._ _ $88.8 $95.8 +7.9
Highway work completed_ . _________________________ do____ $38.8 $44.2 +138.9
Resource production:
Agrieulture____________ ... .5 $5.5 __________
Fisheries_______ .3 $132.5 —32.8
Forest products. - .0 $77.7 +6.4
Mineral._________ 2.7 $134.1 +62.2
Gross business receipts_ .0 $1,506.4 +9.6
Construction_____ 0.5 $325.9 +5.0
Retail sales_____ .0 $489.1 +5.9
Manufacturing_ - . .0 $93.0 +12.1
Foreign trade:
BXpOrtS e .3 $47.4 +9.5
Imports__________ .1 $11.6 +14.9
Factory payrolls .2 $55.9 —-.5
Annual average labor force and employment:
Total labor foree_ - ____________ .- thousands__ 91.6 94.0 +2.6
Unemployment_ . _ oo do____ 8.3 8.8 ____..___.
Employment:
Construetion_ _________________________________. do____ 5.9 5.8 —1.7
Aerospace ! ______________ .- do____ 2.0 2.1 +5.0
Lumber and wood produets___________.__________ do____ 2.3 2.4 +4.3
Food processing___________ —---do____ 3.4 2.8 —-17.7
All manufacturing__ —-_-do____ 6.6 6.1 —17.6
All industries_ __ .- do____ 83.3 85.7 +2.9

P Preliminary.
1 Air transportation.

Sources: Survey of Current Business, State Departme:

Development.

Total value of mineral production in
1967 was $134.1 million, an increase of
62 percent over the figure for 1966. Crude
oil and natural gas production, $91.2 mil-
lion and $3.6 million respectively, made
up 71 percent of the total. Value and
physical volume of sand and gravel both
rose appreciably, although the unit value
was relatively unchanged. Tonnage of coal
decreased by a fraction of 1 percent; value,
reflecting the continuing unit price in-
creases of the past few years, rose 5 per-
cent to $7.3 million. Gold continued its
downward trend; value of output, slightly
more than $800,000, was only 23 percent
of the 1963 figure. The last 5 years have
seen a steep and unbroken decline in gold
production, and an appreciable decrease
is anticipated in 1968.

Legislation and Government Programs.
—A new agency, the Alaska Power Ad-
ministration (APA), took over the duties
and functions formerly exercised by the
Bureau of Reclamation in Alaska. In an-
nouncing the change, Secretary of the In-

nt of Labor, Agricultural Crop and Livestock Report-
ing Service, State Department of Highways, State Department of Revenue,

State Department of Economic

terior Udall stated that APA was charged
with developing soundly based methods of
providing the power needed to stimulate
development of Alaska’s rich potential.
The new administrator immediately pro-
posed revival of negotiations for the
Yukon-Taiya hydro-project first proposed
in the 1950’s.

The proposal, a joint project between
the United States and Canada, would in-
volve damming the upper waters of the
Yukon River and conveying them through
a chain of lakes that constitute the head-
waters of the Yukon to the Taiya Valley
north of Skagway. An 1l-mile tunnel
would deliver water under an 1,800-foot
head to a generating site near Skagway.
The Taiya project could also tie-in with
the proposed North American Water and
Power Alliance (NAWAPA) project. Un-
der this proposal, surplus waters of Alaska,
the Yukon Territory, and British Columbia
would be diverted to the Canadian Plains,
the Great Lakes, Western United States,
and Mexico.
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Recommending against construction of
the controversial Rampart hydroelectric
project on the Yukon River, Secretary of
the Interior Udall proposed substitute pro-
grams for Alaska development. Included
were recommendations for Department of
Transportation surveys and planning
studies to determine the feasibility of ex-
tending the Alaska Railroad into remote
northern areas, and for a 5-year $50 mil-
lion program for Federal mineral survey
and research work.

The Congress extended the operations
of the Federal Field Committee for De-
velopment Planning in Alaska by author-
izing appropriations of $300,000 annually
through 1970. The Field Committee was
economic planning for the State. The Com-
economic planning for he State. The Com-
mittee planned expansion of its staff and
studies of mineral and mining laws and
practices, public land laws affecting
Alaska, transportation and economic de-
velopment, and of the Alaska Power Sur-
vey. :
In fostering State programs, the com-
mittee assisted in arranging for a grant
to the University of Alaska’s Institute of
Social, Economic, and Government Re-
search by the Department of Commerce
for a study to develop an Alaska mineral
policy and legal analysis. The study was
aimed at coordinating and improving
Federal, State, and private industry at-
tempts to bolster the State’s mineral in-
dustry. The need for increased exploration
and mapping of Alaska mineral resources
was cited as well as the need for legisla-
tive changes to encourage exploration and
development. The study was expected to
aid the Field Committee in instituting
new programs related to mineral develop-
ment in the State.

Construction on the Snettisham hydro-
electric project got underway when the
U.S. Army Corps of Engineers awarded
a $7.1 million contract for the first phase
of the work. Snettisham, 28 miles south-
east of Juneau, was expected to provide
power to the distributor, Alaska Electric
Light & Power Co., at 8.5 to 9 mills per
kilowatt hour or at roughly a 50-percent
reduction of previous rates. The first phase
work included preparation of roads, power-
house and camp areas, airfield embank-
ment, and construction of the camp and
accessory buildings. Also included were
the driving of a diversion tunnel 10 feet

in diameter and 600-feet long and the
construction of boat and float plane land-
ing facilities. First power from Snettisham
was scheduled for 1972.

Congress authorized the sale to private
industry of the nonmilitary sections of
the Alaska Communications System (ACS),
which had been operated by the U.S. Air
Force since 1962 and had served govern-
ment and private users since 1900. High
rates, particularly on out-of-State calls,
and the urgent need for upgrading fa-
cilities were the primary reasons for the
move to dispose of the $20 million (esti-
mated) system. Private communications
utilities have indicated interest in acquir-
ing the ACS network, which includes most
of Alaska’s long-distance telephone and
telegraph lines.

Communications Satellite Corporation
(Comsat) was urged to consider taking
over ACS. In addition to the advantages
to Alaska of modern communications tech-
nology, State and Congressional officials
pointed out that Alaska offered an oppor-
tunity to develop communication satellite
services in an area with the characteristics
of an emerging nation but without the
problems of operating in a foreign coun-
try. At yearend Comsat was preparing to
send a study team to Alaska to investigate
the proposal.

The Atomic Energy Commission (AEQC)
proceeded with camp installation and test
drilling at Amchitka in the Rat Islands
far out on the Aleutian chain. The drill-
ing program was designed to determine
if the island was a suitable location for a
new underground testing site for nuclear
weapons. Amchitka had been the site in
1965 of Project Long Shot an 80-kiloton
nuclear explosion to provide scientists
with basic data for distinguishing between
natural earth disturbances and under-
ground nuclear blasts.

The 1967 drilling apparently confirmed
that rock conditions were satisfactory for
nuclear testing. AEC was drilling a 6,000
foot, 90-inch-diameter hole. The Comris-
sion announced a definite decision to go
ahead with at least one underground
nuclear blast at Amchitka. Scheduled for
the spring of 1968, the blast would be one
of the most powerful underground nuclear
explosions in history.

The Bureau of Land Management an-
nounced a proposal to classify 2.4 million
acres of land in a corridor from Livengood
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through Bettles and Anaktuvuk Pass to
Unmiat and the Sagavanirktok River. The
classification would withhold the land
from all forms of settlement leading to
title transfer or patent until the State
Department of Highways chose a right-of-
way for a proposed road to the Arctic.
The purpose of the classification was to
prevent speculation while the Department
was choosing a route.

At the State level, the Division of Mines
and Minerals headquarters was moved
from Juneau to the campus of the Univer-
sity of Alaska at College. State officials
envisioned establishment of a Federal-
State-University minerals research center
in the interior region. The petroleum staff
and backup services were kept in Anchor-
age. Information services were maintained
at Juneau. The Nome arid Ketchikan
offices were closed several years ago.

‘As a means of raising revenue to pro-
vide disaster relief for the victims of the
August flood in Fairbanks, a special ses-
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sion of the Alaska Legislature temporarily
increased the severance tax on oil and gas
production to a total of 2 percent. The
tax would revert to 1 percent once the
special relief fund reached $7.5 million
but would automatically be reimposed
when the fund fell below $5 million.

Wages and Hours.—Total insured wages
in the mineral industries in the calendar
year 1967, as reported by the Alaska De-
partment of Labor, were $28.4 million
($14.4 million in 1966). The average
monthly employment was 1,967 (1,171)
with 130 units reporting. In the mineral
industries covered by the Employment
Security Act (operators with hired labor),
monthly earnings averaged $1,206 com-
pared with $1,062 in 1966. Monthly
earnings in metal mining were $804, in
nonmetal mining, $892; in coal mining,
$1,163; and in oil and gas including pro-
duction and exploration, $1,259. The
figures for 1966 were $848, $963, $1,084,
and $1,105 respectively.

Table 4.—Employment and injury experience in the mineral industries

Average Man- Man- Number of Injury rates per
men Days .days hours injuries million man-hours
Year and industry working Active worked worked
daily (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency  verity
1966:
Coal and peat_____.__ 172 299 51 421 ... 19 45.12 720
Metal_______________ 311 160 50 414 1 18 45.89 14,975
Nonmetal . __________ 7 87 1 5 SRR
Sand and gravel_.____ 639 214 137 1,098 _______ 22 20.03 410
Stone._______._.______ 184 133 24 198 ... 4 20.15 600
Total 1___________ 1,313 200 263 2,137 1 63 29.95 3,309
1967:p
Coal and peat___.____ 155 289 45 368 1 16 46.24 17,018
Metal.________.__ - 270 162 44 369 1 6 18.98 16,794
Nonmetal .______ - 15 81 1 11 .. 1 91.83 275
Sand and gravel______ 765 204 156 1,406 _______ 15 10.67 267
Stone______________. 150 160 24 195 _______ 5 25.69 678
Total *___________. 1,360 199 271 2,348 2 43 19,17 5,521

p Preliminary.

1 Data do not add to totals shown because of independent rounding.
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Jurisdiction over the Alaska Railroad
(ARR) was transferred to the newly cre-
ated Department of Transportation from
the Department of the Interior. However,
discussions on the advisability of putting
the ARR under full regulatory control of
the Interstate Commerce Commission con-
tinued.

Transportation.—After a 2-year study
of Alaska transportation problems, the
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Federal Maritime Commission came out
with recommendations to improve all
modes of transportation to and from the
State. The Commission dealt with traffic
flow patterns, transportation services, ocean
freight rates, regulatory problems, termi-
nal rates, charges, and facilities, and the
relationship between transportation and
the development of natural resources.

Table 5.—Coastwise receipts and foreign mineral trade

(Short tons)

1965 1966
Commodity
Coastwise  Im- Ex- Coastwise Im- Ex-
receipts ports ports receipts ports ports
Bituminous coal and lignite.______________________ 123
Gasoline_ __________________________ I 361,567
Kerosene, distillate, and residual fuel oil_ I 991,432
Asphalt, tar, and pitches________________ - 35,651
Lubricating oils and greases_______________________ 6,550 3,798
Petroleum and coal products, not elsewhere classified. 22,510 9,467
Building cement_________________________________ 102,664 24,724
Building stone, unworked; and crushed and broken
stone._ ______ o ______.__ 69 200 ______ _____.
Clay, ceramic and refractory materials_ ____ 1,000 4,586 ______ ______
Structural clay products including refractories 2,164 1,438 10 ____..
Sulfur_ .. ... ___.___ 11,608. ____ ___l1.__ 8,830 ______
Sand and Gravel________ 2,617 1,680 825 ______
Iron ore and concentrates 51 L. el el
Iron and steel scrap.__ 837 . o . 81
Iron and steel product: 16,795 7,705 9,614 ______
Aluminum and aluminum alloys, unworked _ 232 22 ... ...
Lead and zinc including alloys, unworked.__________ 26,006 ______ meem mmmmmee mmmen e
Nonferrous metal ores and concentrates, not else-
where classified________________________________ 101 ______ . 20 ______ 22,143
Nonferrous metals primary smelter products, basic
shapes, wire, castings and forgings, except copper,
lead, zinc and aluminum_______________________ 60 ______ R 74 106 ______
Fertilizer materials______________________________ 2,243 ______ - 166

Source: U.S. Army Corps of Engineers. Waterborne Commerce of the United States. Part 4, Pacific Coast,

Alaska, and Pacific Islands, 1965-66.

Among the Commission’s recommenda-
tions were the following: An Interstate
Commerce Commission (ICC) study to
determine if the Alaska Railroad should
be placed under full regulatory control of
the ICC; improvement of port facilities
at Ketchikan, Sitka, and Petersburg; co-
operation between shippers, carriers, and
State and local officials to achieve low
rates for southbound cargo in order to
encourage export of natural resources; the
possibility of setting up central distribu-
tion depots at Kodiak and Dutch Harbor;
and a joint airline-water carrier rate
schedule for sea-air van services to Anchor-
age and points north and west.

With a report released in the fall en-
titled “Alaska Trade Study—A Regula-
tory Staff Analysis,” the Commission chair-

man noted that both the Commission and
the Alaska trade had already benefiited
from the information developed by the
staff. Information on misdescription, mis-
weighing, and mismeasurement was cited
as having a direct bearing on the Com-
mission’s inspection program. Analyzing
joint sea-air van service, the Commission
envisioned shipments moving under joint
rates from Seattle to Anchorage by water
carrier and then on to Bristol Bay, the
Norton Sound area and Kotzebue, Kodiak,
and Fairbanks by air carrier.

Joint studies by the Planning and Re-
search Section of the Department of High-
ways and the Federal Bureau of Public
Roads indicated the need for an annual
expenditure of $81.7 million over a 20-
year period. Factors considered included



THE MINERAL INDUSTRY OF ALASKA 75

the rapid development of oil and gas re-
sources, potential mineral resources, tim-
ber sales, tourism, and population growth.
The studies noted the great increase in
motor vehicle registrations and travel in
the preceding 8 years and the projected
growth in these areas. Prepared at the
request of the American Association of
State Highway Officials, the report was
to be presented to Congress along with
those on other States as an aid and guide
for the preparation of a nationwide high-
way legislative and financing program to
replace the Interstate Program at its ex-
piration in 1973.

Alaska, with help of Federal funds, was
planning to spend $327 million on its
highway program by the end of 1972
Of the total, $154 million was earmarked
for the primary road program, $86 mil-
lion for the secondary road program, and
$26 million for the emergency program—
highway damage from floods, landslides,
earthquakes, etc. The remaining $61 mil-
lion was to go toward maintenance, access
roads, upgrading, and development work.

Late in the year, the Federal Highway
Administrator announced that the Depart-
ment of Transportation had released funds
for preliminary engineering work for re-
construction of portions of the Cordova-
Chitina Highway in the Copper River
country. The monies were to come from
the disaster relief fund and would also
cover the costs of reconstruction of seg-
ments of the highway damaged by the
1964 earthquake. The Department of
Transportation earlier had decided against
rebuilding but had been prevailed upon
to reconsider its decision.

At the request of Alaska’s Governor,
the State Legislature created the North-
ern Operations of Rail Transportation and
Highways Commission (NORTH). Made
up of five members from Alaska and five
from the Nation as a whole, including the
Undersecretary of Transportation and the
General Manager of the Alaska Railroad,
the Commission was to act as an advisory
body to the Governor and the Legislature
in order to promote and implement the
policies of the State regarding economic
development of northern Alaska.

Initial proposals included extension of
the Alaska Railroad westward from Fair-
banks to Nome by way of Bornite on the
Kobuk River and construction of a winter
snow road north of Fairbanks from Liven-

good through Bettles and Anaktuvuk Pass
to Umiat and the Sagavanirktok River.
At a meeting in Washington, D.C.
NORTH authorized $225,000 in State
funds for preliminary studies of the rail-
road extension from Dunbar to Bornite.
Estimated cost of the 400-mile project
was put at $150 to $160 million. The
Undersecretary of Transportation and the
general manager of the Alaska Railroad
joined in support of the $225,000 spend-
ing authorization.

Legislation to modify provisions of the
Jones Act thus permitting use of the Brit-
ish Columbia ferry system in freight ship-
ments from the contiguous United States
to southeastern Alaska ports was pending
in the Congress at yearend. Under the
shipping act enacted in 1920, shipment of
cargo in interstate commerce was limited
to the use of United States built and
operated water carriers. Passage of the
pending legislation was seen as providing
more frequent service to Alaska’s Pan-
handle as well as easier long-line carriage
of freight to northern Alaska communities.

In a related development, Sea-Land
Service, Inc., a major carrier in the
Seattle-Anchorage trade, announced a new
cargo service for southeastern Alaska to
start in the spring of 1968. The new serv-
ice was contingent upon no changes being
made in the Jones Act. Sea-Land planned -
a $5 million investment in southeastern
Alaska facilities including terminals at
Ketchikan and Juneau. From these points,
plans called for Alaska ferries to distribute
cargo vans during 8 months of the year
with tugs and barges used during the
tourist season.

Ferry service to southeastern Alaska
from Kelsey Bay on Vancouver Island via
the British Columbia ferry system was in-
terrupted with the grounding of the ferry
Queen of Prince Rupert. When the Ca-
nadian authorities indicated that service
was not scheduled to resume until the
spring of 1968, Alaska moved to use ves-
sels of its own system to provide service.
In less than a month the State established
a Seattle-Ketchikan run after obtaining
Coast Guard designation of the Iniand
Passage as lakes, bays, and sounds; the
Alaska ferries were not rated as ocean-
going vessels.

Puget Sound-Alaska Van Lines con-
tracted for two additional hydrotrain ves-
sels, each of 48 railcar capacity. Puget
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Sound-Alaska was operating direct Alaska
service from the 48 States with no un-
loading or reloading required at Seattle.
The new vessels were expected to increase
hydrotrain capacity as much as 40 per-
cent.

Plans announced by the fledgling chem-
ical industry on the Kenai Peninsula ap-
peared to more firmly establish year-round
shipping service to Anchorage, pioneered
by Sea-Land Service in 1965. Collier Car-
bon & Chemical Co. had plans for one
or, perhaps, two huge oceangoing barges
to move ammonia and urea to West Coast
ports. Japan Gas-Chemical Co., an equal
partner with Collier in the urea project
ordered a special ship for shipment to the
Far East. Both companies planned 12-
month ship movements.

The trend toward consolidation of air-
lines in Alaska continued. The merger of
Pacific Northern Airlines and Western Air-
lines, initiated in 1966, was completed.
The merger of beth Cordova Airlines and
Alaska Coastal Airlines into Alaska Air-
lines, plans for which were announced in
April, was proceding at yearend, approval
of the merger was expected. Alaska
Coastal served the panhandle from Skag-
way to Prince Rupert, British Columbia,
with connections to most of the settle-
ments on the Islands of the Alexander
Archipelago. Cordova served the Anchor-
age-Copper River area, Dawson in the
Yukon Territory, most of the Kenai Pen-
insula, and the Anchorage-Cordova-Yaku-
tat-Juneau run. Alaska Airlines was a

main carrier between Seattle and Anchor-
age and Fairbanks with runs to McGrath,
Nome, and Kotzebue. Thus, the new com-
bination covered most of the populated
regions of the State.

In a second action, Wien Air Alaska
and Northern Consolidated Airlines were
in the process of merging; the new organi-
zation was to be known as Wien Alaska
Airlines, Inc. Findings by a Civil Aero-
nautics Board examiner were that the
merged lines would make possible one-
carrier service between 4,200 pairs of
points in Alaska. One-plane service be-
tween all or even a majority of such pairs
of points was not deemed practical, but
improved service was expected as a re-
sult of the merger. The new line would
tie together an area one-sixth the size of
the 48 contiguous States.

Developments in airfreighting continued
to move forward. Alaska Airlines, which
pioneered the use of the Hercules C-130
propjet in moving oil-well drilling equip-
ment to the North slope in 1965, airlifted
a drill rig capable of going to 20,000 feet
from Kenai to Painter Creek in the Bristol
Bay area. The rig was broken down into
palletized, 46,000 pound units. On the re-
turn trip, heavy equipment used to build
the airfield was freighted. At mid-year
thrice weekly Hercules all-cargo flights
from Seattle to Sitka, Anchorage, and
Fairbanks began. Twice weekly service
from Anchorage to Nome and Kotzebue
was started also.
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Table 6.—Freight rates, Seattle to selected Alaskan cities in 1967 Hydrotrain service !
(Cents per hundred pounds)

Minimum Seattle to—
Commodity shipment
(pounds) Anchorage Fairbanks Seward
via Whittier via Whittier via Whittier

218 277
178 232
104 163
230 290
178 219
168 299
247 290
212 255
202 245
206 254
171 219
161 209
109 145
92 128
87 123
210 308
175 273
165 263

1 Rates include all-risk insurance.

2 Excess over 80,000-pound minimum when loaded in or on same car.
3 Value not to exceed $60 per ton. Rate increases 25 percent for each additional $60 (or fraction) per ton

valuation.
Source: Puget Sound-Alaska Van Lines.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Coal (Bituminous).—Value of coal pro-
duced increased by 5 percent compared
with 1966 figures; tonnage was virtually
unchanged. For the third successive year,
value per ton, $7.89, showed an increase
over the previous figure ($7.50). Follow-
ing the Korean conflict, Alaska coal op-
erators had been able to effect a truly
significant reduction in prices. Spurred by
the competition of natural gas from the
Kenai Peninsula and aided by the acquisi-
tion of modern pit equipment, the industry
by 1964 had been able to reduce unit
value to $6.72 per ton, a value below that
of any year since 1946. The record showed
1964 to be the sixth successive year of
price reduction and the 11th year in a
downtrend that began in 1954.

Operators in the Nenana (Healy River)
field, insulated from the threat of Kenai
gas and bolstered by long term contracts
to supply fuel for the new mine-mouth
generating plant at Healy, were able to
maintain the downtrend in unit prices. The
northern operators accomplished a 9 per-
cent reduction between 1964 and 1967. But
Matanuska Valley operators, plagued with
the specter of competition from 'natural gas

and handicapped by increasing stripping
costs, were unable to hold the line on
prices. At yearend the major operation in
the Matanuska field, in continuous produc-
tion since 1922, was faced with shutdown
owing to the loss of contracts to supply
military bases. Matanuska coal, useful for
steam generating, gave little promise of
competing in Japanese import markets
where coking coal was needed.

The U.S. Armed Forces were again the
major consumers of Alaska coals. Military
contracts for the fiscal year 1968 totaled
732,000 tons compared with 668,000 tons
for the fiscal year 1967. Usibelii Coal
Mine, Inc., operating in the Nenana fields,
was the leading contractor with 272,000
tons. Vitro Minerals Corp., a joint venture
of Vitro Corporation of America and
Rochester & Pittsburgh Coal Co., supplied
250,009 tons. In the Matanuska fields, Evan
Jones Coal Co. furnished 210,000 tons. For
the first time in almost 10 years, coal from
the Nenana fields was shipped south to fuel
the military bases in the Anchorage area.

Except for minor quantities from small
fields, all Alaska coal was strip-mined at
four mines, two each in the Matanuska and
Nenana fields. Of total tonnage mined, 37
percent was cleaned compared with 42 per-
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cent in 1966. Heavy media separation was
the treatment process used; only minor
quantities were cleaned by jigging.

After a 5-year controversy, it appeared
that natural gas producers had won the
struggle to fuel the Elmendorf Air Force
Base and the Fort Richardson Army Base
near Anchorage. In October the two mili-
tary bases announced conversion of their
respective power plants to natural gas. The
Congress had authorized $1.98 million for
the conversion costs. Anticipated annual
savings were put at $2.43 ‘million by the
Department of Defense. Congressional
authorities, acknowledging the adverse im-
pact of the decision on the economy of the
coal-oriented Matanuska Valley, noted that
coal costs had risen steadily over the years
while Congress had been delaying a de-
cision.

Late in the year, a group of Cordova
businessmen, organized under the name of
Cortella Coal Corp., disclosed plans to ac-
tivate the Bering River coal fields north
of Controller Bay. Mineral leases were ac-
quired from Jewell Ridge Coal Co. of
Tazewell, Virginia. Cortella hoped to open
the deposits for annual shipment of 1 mil-
lion tons or more of coking coal to Japan.
Jewell Ridge had examined the Bering
River coals in the late 1950’s and there-
after had made laboratory tests and other
studies in connection with possible ship-
ments to the Orient. Coking characteristics
of the coals were thought to be suitable for
the Japanese markets, but the highly
faulted and tilted structure of the deposit
and the transportation of the coal to ocean
loading facilities were seen as formidable
obstacles to economic exploitation. Under
consideration in the Cortella investigation
was use of a pipeline to move the coal from
the mine to the port of Cordova.

Golden Valley Electric Association, Inc.,
completed construction on its mine-mouth
steam-generating plant at Healy in the
northern fields. The 138,000-volt transmis-
sion line to Fairbanks also was completed.
The 22,000-kilowatt system, at a capital
cost of $18 million, was expected to pro-
duce power at the busbar for approxi-
mately 8 mills per kilowatt hour. Studies
made while construction was underway
showed increased power demand, in excess
of capacity being built, was probable in
the near future. As a result of these studies,
tentaiive plans were drawn to install an

additional unit at Healy which would triple
present capacity.

The Bureau of Mines made no coal field
investigations in the State in 1967.

Petroleum and Natural Gas.—Develop-
ment wells in offshore Cook Inlet were
responsible for outstanding gains in both
physical volume of production and value of
output. Volume and value of oil from the
established Kenai Peninsula field increased
by 10 percent as repressurizing activities
continued in the Swanson River and
Soldotma Creek units. The spectacular in-
crease in total value of oil $91.2 million
compared with $44.0 million resulted in
large part from new production from the
offshore Cook Inlet fields.

At yearend, 11 permanent offshore dril-
ling and production platforms were operat-
ing in Cook Inlet. Nine of the eleven were
producing oil. Total combined production
from four offshore fields—Middle Ground
Shoal, Granite Point, McArthur River, and
Trading Bay—was greater than that of the
Swanson River field. During December
average daily production of offshore oil
reached 92,900 barrels versus 35,500 bar-
rels from Swanson River—Soldotna Creek.

Natural gas production totaled (65.8 bil-
lion cubic feet) of which 42.7 billion was
dry gas and 23.1 billion associated gas. Of
the total 51.4 billion cubic feet including
11.4 billion injected for reservior repres-
surization at Swanson River, was used,
lost, blown, or flared. Marketed production
of gas was 14.4 billion cubic feet and was
valued at $3.61 million. Gas sold for in-
jection, all of it from the Kenai unit for
injection into Swanson River, was 30.6
million Mc.f. valued at $2.6 million. The
1966 gas production was 11.3 billion Mc.f.
valued at $2.79 million.

Total footage drilled in 1967 was 904,-
368 an increase of 66 percent over the 1966
figure which in turn more than doubled
the 1965 footage. Exploratory drilling was
289,941 feet (369,872 feet in 1966), devel-
opment drilling showed 614,427 feet (178,
127 feet in 1966).

Exploratory drilling was centered in the
Cook Inlet Basin with the trend being to
offshore waters and adiacent onshore lands
on the west side of the Inlet. The only new
field discovered in Alaska in 1967 was on
the upper Kenai Peninsula where Mara-
thon Oil Co. completed Beaver Creek No.
1-A for a new gas discovery. A prior hole,
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Beaver Creek No. 1 blew out, bridged it-
self while blowing out of control, and was
abandoned. Only seven exploratory holes
were drilled on the Kenai Peninsula. Penn-
zoil Co. drilled two wells offshore at Cape
Starichkof in lower Cook Inlet. The wells
were abandoned after tests of noncommer-
cial oil shows.

On the west side of the Inlet, five dry
holes resulted from exploratory drilling on
upland locations and two wildcat wells
drilled in offshore waters were plugged
and abandoned. On the North Slope,
Atlantic Richfield Co. plugged and ab-
andoned the Susie Unit No. 1 drilled to
13,517 feet. Union Oil Co. of California
also was unsuccessful with the Kookpuk
State No. 1 drilled to 10,193 feet which
was located south of the Colville River
Delta. Both of these wells were spudded
during 1966. Also on the North Slope,
Atlantic Richfield spudded Prudhoe Bay
No. 1 on the flats south of the Beaufort
Sea in far northern Alaska. The well was
drilling at yearend. On the Alaska Penin-
sula, Cities Service Oil Co. drilled Painter
Creek No. 1 south of Ugashik Lakes to
7,912 feet; it was plugged and abandoned.

The increase in total drilling (66 per-
cent) over the previous year was attrib-
utable entirely to development drilling.
Total development footage, reflecting the
intense activity which took place from per-
manent offshore platforms, was 3.4 times
that of 1966 and was more than the total
footage for all drilling in 1966. Texaco
Inc., drilled one successful gas develop-
ment well at Nicolai Creek on the west
side of Cook Inlet. The Nicolai Creek No.
3 was bottomed at 8,841 feet.

In the Middle Ground Shoal Unit, Shell
Oil Co. completed the placing of a second
platform and began drilling from the new
setup late in the year. Pan American Petro-
leum Corp. got into production on their
platform in the unit. At the close of the
year four platforms, including pipeline
facilities to shore, were in operation on the
Middle Ground complex.

Both Mobil Oil Corp. and Pan Amer-
ican Petroleum Corp. began production
from their respective platforms at Granite
Point; by the end of the year, production
from the three offshore facilities had
reached 42,325 barrels of oil a day. Thus,
the Granite Point field became the top
producing unit in the State. Pan American
moved its oil south via an underwater

pipeline in Cook Inlet to loading facilities
at East Foreland. Mobil’s production moved
via the Drift River pipeline 42 miles to
tanker loading facilities at the Drift River
terminal.

During the first part of the year a part

.of the Trading Bay producing structure, in-

cluding the previously known McArthur
River field, was unitized with Union Oil
Co. of California designated as unit oper-
ator. Three separate platforms, two of
which were erected during 1967, operated
within the Trading Bay unit. Union was
operating the Grayling Platform in the
McArthur River field, Marathon Oil Co.
produced from the Dolly Varden platform
in the Dolly Varden field, and Atlantic
Richfield Corp. ran the King Salmon plat-
form on what had been a part of the Trad-
ing Bay field. The part of the Trading Bay
structure not included in the unitized
agreement was known as the Trading Bay
field. Here production from Union’s mono-
pod began to reach shore early in the
year. In the unitized section, Union got
its Grayling platform pumping oil in
October. Marathon and Atlantic Richfield
had drilling underway on the Dolly
Varden and King Salmon platforms; there
was no production from these units. Total
Trading Bay output from both the unitized
and monopod operations of Union was
727,085 barrels from an average of nine
wells.

Cook Inlet Pipeline Co., a combine of
Union, Mobil, Marathon, Atlantic Rich-
field, and Cities Service, completed the 42-
mile Drift River pipeline and put it into
operation. At the north end the new line
gathered oil from Mobil’s Granite Point
platform. A tie-in just north of West Fore-
land provided transport service to Union’s
monopod and Grayling platforms as well
as to the King Salmon and Dolly Varden
installations of Atlantic Richfield and
Marathon. Line and storage fill-up began
in January. The first tanker loaded at the
Drift River terminal during November.

Shipment of liquefied natural gas to
Japan from the huge reserves on the Kenai
Peninsula and in Cook Inlet appeared as-
sured with the completion of contractual
and governmental agreements. Upon com-
pletion of the agreements, Marathon Oil
Co. and Phillips Petroleum Corp. moved to
contract for two 450,000-barrel tankers to
be built in Swedish shipyards. Marathon,
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which was to handle the transport phase of
the gigantic liquefied-gas exportation pro-
ject, expected delivery of one tanker in late

months. The first shipment to Tokyo was
scheduled before the end of 1969 with
both vessels in regular service by 1970.

1969 with the second to follow in 4 or 5  Cost of the vessels was put at $43 million.

Table 7.—Production of crude petroleum and natural gas

Crude petroleum Natural gas 1

Year

Thousand 42- Value Million Value

gallon barrels (thousands) cubic feet (thousands)
10,740 $32,650 4,498 $1,111
11,059 33,627 6,238 1,719
11,128 34,073 7,255 1,799
14,358 44,007 11,267 2,794
29,126 91,164 14,438 3,610

* Comprises gas either sold or consumed by producers, including losses in transmission, quantities added to
storage and increases of gas in pipelines.

Table 8.—Oil and gas lease acreage under

The contract with Tokyo Electric Power
Federal supervision

Co. and Tokyo Gas Co. called for annual
deliveries of 50 billion cubic feet to start
in 1969 and continue for 15 years. The
tankers, 800-feet long with 112-foot beams

Year Thousand acres

14,053 .

ll,ggo and drawing 31 feet of water, were ex-
1812% pected to make the Kenai-Tokyo round
7,135

trip in 3 weeks cruising at 17 knots. The
liquefied gas was to be hauled at atmos-
pheric pressure and minus 259° F.

Source: 1963-67 Geological Survey, U.S. Depart-
ment of the Interior.

Table 9.—Oil and gas well drilling and total crew-weeks spent in geophysical oil and gas
prospecting in Alaska, 1967

Drilling Geophysical,
crew-weeks
Region Proved field Exploratory Total Reflec-
wells wells Other Gravity tion
wells 1 meter seismo-
Oil Gas Dry Oil Gas Dry Wells Footage method graph
method

Alaska Peninsula._ _

. el el 1 1 7,912 NA NA
Cook Inlet-Susitn 42 1 3 1 21 27 95 805,962 NA NA
Kenai Peninsula. . - B 2 3 1 7 72,519 NA NA
Northern Alaska__ - em mmel ol ol 2 1 3 17,975 NA NA

Total__________ 42 2 3 1 2 27 29 106 904,368 16 264

NA Not available.

1 Cook Inlet-Susitna: 1 fishing, 1 perforating, 4 testing, 11 drilling, and 10 suspended. Kenai Peninsula:
1 suspended. Northern Alaska: 1 drilling.

Source: Division of Mines and Minerals, Department of Natural Re:zources, Alaska. Alaska Office of Mineral
Resources. International Oil Scouts Association, Austin, Texas.

Phillips got underway with constructién
of the $50 million liquefaction plant late
in the summer. Time required for com-
pletion was put at 28 months. Marathon
was to supply 30 percent of the gas from
its share of the Kenal unit with Phillips
and associates furnishing the balance from
the North Cook Inlet field. Phillips plan-
ned to erect a platform on the North Cook

Inlet structure and to pipe the gas to
the plant just north of Kenai near Nikiski.

Union Oil Co. of California continued
construction on a giant petrochemical com-
plex started in 1966 near Nikiski on the
Kenai Peninsula. Collier Carbon and
Chemical Corp., a Union subsidiary, was
handling the construction of a 1,500-ton-
per-day anhydrous ammonia plant and a
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Figure 2.—Cook Inlet oil and gas fields.
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Figure 3.—Cook Inlet oil and gas pipelines.
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1,000-ton-per-day prilled urea plant. Nat-
ural gas from the Kenai unit was to be the
feed stock for the two plants. Target date
for completion of the complex was Novem-
ber 1968 with full production expected in
the first 3 months of 1969. Company, State,
and Federal officials were striving to solve
the disposal problems involved in dis-
charging a treated plant effluent into Cook
Inlet waters.

Collier received a temporary permit to
discharge certain wastes into the waters
of Cook Inlet in connection with the design
and testing of equipment to meet the
State’s antipollution requirements for the
main plants. The permit, effective until the
summer of 1968, allowed discharge of 820,-
000 gallons per day of treated waste waters.
Cook Inlet fishermen, however, protested
the granting of the permit as harmful to
marine life in the Inlet. After a series of
meetings between the fishing industry and
petrochemical industry interests, the State
announced a new, more restrictive, permit
would be issued to Collier in order to
minimize the threat of pollution in Cook
Inlet.

Pollution of the inlet waters was of ma-
jor concern in other areas. In addition to
the opposition of commercial fishermen to
Collier’s plan several incidents occurred
which focused attention on other aspects of
pollution. Tankers moving into the Inlet to
load oil at terminal facilities were reported

to be pumping oily ballast prior to loading."

When several thousand ducks covered with
a thick heavy oil coating were found dead
on the beaches and waters of ‘Cook Inlet,
State officials moved rapidly to eliminate
this hazard to wildlife. Severe penalties
were set for any discharges into Alaska
waters harmful to fish or wildlife. In
another incident, a loaded tanker at the
Drift River terminal was punctured when
thrown by an erratic tide against a loading
dock fender. An appreciable amount of
oil was spilled before the oil in the rup-
tured compartment was transferred to
shore storage. Both State and industry
officials were studying means of controlling
such loading accidents to reduce the
hazards to Inlet waters.

Three competitive oil and gas lease sales
were held during the year by the State.
Proceeds from the sales totaled $20.2 mil-
lion, including the record high $18.7 mil-
lion received from the 20th competitive
sale. Offshore tracts in Cook Inlet ac-

counted for most of the money received.
Among the successful bidders in the 20th
competitive sale was a newcomer to
Alaska, Alaskco U.S.A. Ltd., a Japanese
firm organized in 1966 to explore and
develop Alaska oil and gas potential.
Alaskco bid jointly with Gulf Oil Corp:
Another newcomer to Alaska was Mesa
Petroleum of Amarillo, Tex., and Calgary,
Alberta, Canada.

In the competitive lease sale, the State
auctioned an offshore parcel of land below
Kalgin Island in Lower Cook Inlet. The
Federal Government immediately brought
suit contesting Alaska’s title to the land
auctioned. The State based its ownership
claims on the historic bay principle while
Federal authorities claimed ownérship by
virtue of the land lying more than 3 miles
offshore. A Federal court hearing ruled in
favor of the State. An appeal by the Fed-
eral Government was expected.

A bill to return to the Department of
the Interior Naval Petroleum Reserve No.
4 on the North Slope in far northern
Alaska was introduced in Congress. The
legislation was aimed at transferring 23
million acres so that the Department of
the Interior could lease the land competi-
tively to oil and gas interests. Continued
use of gas from the South Barrow fields
for government use and for use by resi-
dents of Barrow was provided for. The
Defense Department would continue to
administer this phase. The area was
thought to hold excellent chances for dis-
covery of important new reserves.

The Secretary of the Interior announced
plans to open Federal tracts in the Gulf
of Alaska to oil and gas leasing. Invita-
tions for nomination of areas for competi-
tive bidding on the outer Continental Shelf
were expected by early 1968 with the first
sale held in 1969. Some 60 million acres
under Federal jurisdiction were involved.
In a unique suggestion, the Secretary pro-
posed that the long-standing native land
claims be settled by giving the natives a
share in Federal royalties from oil and gas
wells drilled in offshore Gulf waters. The
natives had laid claim to about 75 percent
of Alaska’s 586,400 square miles and were
seeking large tracts of land as settlement.

Reacting to the Department of the In-
terior announcement on the Gulf of
Alaska leasing, 18 oil companies operat-
ing in or having an interest in Alaska oil
formed a consortium to fund and admin-
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ister a survey of oceanographic conditions
in the Gulf. Standard Oil Co. of Califor-
nia, named as operator for the group,
announced that an $800,000 contract had
been awarded to Marine Advisers of La
Jolla, Calif., and that the survey was un-
derway in December. Scheduled to last 2
years, the survey was to cover an area
from the Trinity Islands south of Kodiak
to Cape Spencer west of Juneau and from
the coast to the edge of the Continental
Shelf. Data collected was expected to aid
in the design of offshore platforms and
to predict seasonal operating conditions for
logistic purposes. The companies hoped to
be ready to operate in the Gulf by 1970.
The need for speedy collection, analysis,
and dissemination of oceanographic data
to expedite offshore Gulf operations was
given as the reason for the survey being
undertaken by a private group rather than
by the Federal Government.

METALS

Antimony.—No shipments of antimony
ore or concentrate were made in 1967.
Earl R. Pilgrim, operating the Stampede
mine north of Mt. McKinley in the Kan-
tishna district, Yukon River region, re-
ported production of 17.4 tons of concen-
trate running 57 percent antimony.
Assessment work was done at the Klem
mine of Tillicum Mining Co. in the
Petersburg district and at the K&D lode
in the Ketchikan district both in the
Southeastern Alaska region. There were
no reports from operators in the Chulitna
district, Cook Inlet-Susitna region or in
the Fairbanks district, Yukon River region.

Beryllium.—Interest in beryllium pros-
pecting and exploration continued to
wane. Only one operator responded to the
Bureau of Mines canvass. The operator
stated only, “These claims have been
abandoned.”

Copper.—Major mining organizations
continued to show interest in the copper
potential of Alaska. Atlas Mining Co. of
Vancouver, British Columbia, Canada, had
an exploration crew on a large group of
claims on Prince of Wales Island, South-
eastern Alaska region. Falconbridge Nickel
Mines Ltd., was back in the Kasna Creek
area examining the large low-grade copper
mineralization near the south shore of
Lake Kontrashibuna in the Lake Clark

area, Bristol Bay region. Tennessee Corp.,
associated with Dome Mines, Ltd., Moneta
Porcupine Mines, and Sunshine Mining
Co., continued exploration of the Pass
Creek deposit east of Denali in the Cook
Inlet-Susitna region.

Bear Creek Mining Co., the exploration
subsidiary of Kennecott Copper Corp., had
a large reconnaissance crew in the Kobuk
area, northwestern Alaska region. Bear
Creek operated independently of the New
Mines Division of Kennecott which was
developing the deposit at Bornite. Home-
stake Mining Co. was reported to be active
in various sections of the interior. United
States Smelting, Refining and Mining Co.
and Newmont Mining Corp. carried on
joint reconnaissance programs in several
areas. The Hanna Mining Co. was active
in north central Alaska. Prospects in the
Knight Island area, Copper River region,
drew some attention. Some of the major
oil companies also indicated interest in
the State’s copper potential.

In the Copper River region, Consoli-
dated Wrangell Mining Co. again pro-
duced from the Kennecott Green Placer
property in the Nizina district. Consoli-
dated Wrangell mined and upgraded sur-
face talus from the old Kennecott Copper
Corp. deposits; the company did not give
permission to release figures on operations.
Also in the Nizina district, Copper Basin
Mining Co. continued work at the Nikolai
mine in the area of the Bonanza and other
rich copper-silver deposits worked by
Kennecott from 1911 to 1938.

At Bornite, Kennecott found itself with
a major water control problem in the
1,100-foot vertical shaft sunk to open up
the Ruby Creek deposit north of the
Arctic Circle near Kobuk, northwestern
Alaska region. Late in 1966 the company
had reached target depth in the shaft and
was proceeding with lateral exploration and
development openings when a trimming
round to complete the sump released a
flow of water beyond the pumping capa-
city of the shaft.

With new pumping equipment of 5,000
g.p.m. capacity, Kennecott pumped more
than 400 million gallons of water in a
series of draw-down tests to determine the
rate of inflow. Through the use of remote
control closed circuit television, the area
of inflow was shown to be isolated at the
shaft bottom. Using 4,000 sacks of cement
without aggregate, to plug the bottom 23
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feet of the shaft, the company was able to
seal off the incoming water.

By vyearend, Kennecott had invested
more than $10 million in the Ruby Creek
deposit; property acquisition, logistics, or
exploration had been underway since 1956.

Gold.—In spite of the attention focussed
on gold due to the monetary and fiscal
problems of the Nation, the amount and
value of Alaska’s gold output again de-
clined. The value of production, $803,000,
was 16 percent less than that of 1966. For
the first time since annual production rec-
ords were kept, the State had no lode gold
output of record. Tabulations lump the
years 1882 to 1905; from 1905 on, annual
figures are available.

Placer production continued its almost
unbroken decline since the industry’s re-

Table 10.—Mine production of gold, silver,
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covery from World War II limitations and
restraints. In 1941, Alaska placer output
had been 542,000 troy ounces. By 1945
the figure had slipped to 57,700. Peaking
at 276,000 ounces in 1950, output had
shown a steep declining trend from 1950
to 1967 with the exception of 1962 when
high values encountered in the winding-up
process of a major operation caused a
temporary reversal. The 1967 output was
less than 10 percent of the 1950 recovery
high and only 4 percent of the 1940 figure.

Nor was the future outlook favorable.
United States Smelting, Refining and Min-
ing Co., the only major gold dredge op-
erator left in the State, stated in its 1967
annual report to stockholders that “normal
operating conditions and costs were ex-
perienced at both Hogatza and Chicken

and other metals,! in terms of recoverable

metals 2
Mines producing Material Gold (lode and placer)
Year sold or
Lode Placer treated 3 Troy Value
(Short tons) ounces (thousands)
4 72 914 99,573 $3,485
4 87 2,493 58,416 ,
6 69 3,305 42,249 1,479
4 55 7,346 27,325 956
w 50 22,948 803
Silver (lode and placer) Other
Total value
Troy Value Short Value (thousands)
ounces (thousands) tons (thousands)
14,010 $18 5 $1 $3,504
,33 9 11 7 ,
7,673 10 41 26 1,515
7,193 9 w w 965
5,787 9 w w 812

‘W Withheld to avoid disclosing individual company confidential data.

1 Includes copper, lead, and zinc produced.

2 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes
retreated, and ore shipped to smelters during calendar year indicated.

3 Does not include gravel washed.

Table 11.—Placer production of gold

Material Gold recovered
Mines treated
Year pro- (thousand Average

ducing ! cubic Troy ounces Value value per
yards) cubic yard

72 6,265 98,362 $3,442,670 $0.549

87 3,313 56,284 1,969,940 .595

69 1,785 38,686 1,354,010 .758

55 r 7,805 26,532 928,620 r.119

50 1,888 22,948 803,180 .425

* Revised.

1 Excludes itinerant prospectors, “snipers,” “highgraders,” and others who gave no evidence of legal right

to property.
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Creek; however, production underruns
occurring at Chicken Creek made further
dredging at that location economically un-
feasible. Accordingly dredging operations
at Chicken have been discontinued and
the dredge was put in dry-dock. Operating
plans for 1968 include continuation of the
dredging program at Hogatza.” The
Chicken shutdown left Alaska dredging
with only one major operation. Both the
Hogatza and Chicken boats were consid-
ered medium-sized dredges.

In addition to the two USSR & M
operations, other small dredges worked on
the Seward Peninsula (Council), at Otter
and Flat Creeks (Iditarod), and on Gaines
Creek (Innoko). Flat Creek Placers on
Willow and Flat Creeks, Prince Creek
Mining Co. (Iditarod), Collinsville area
(Yentna), Marvel Creek Mining Co.
(Aniak), and Minalaska, Inc. (Innoko),
all had nonfloat operations.

Activity and interest in offshore placer
deposits continued strong throughout 1967.
At yearend well over 1,000 prospecting
permits, covering more than 2.5 million
acres were in force. Interest centered in
Norton Sound, particularly in the Nome
offshore deposits. Here Shell Oil Co. con-
tinued testing in areas covered by its own
permits and also in areas covered by per-
mits granted to Nome Gold Coast, Inc.
Other areas that drew interest included
Bluff-Daniels Creek, the west end of the
Seward Peninsula, the Kotzebue section,
Juneau and Ketchikan in southeastern
Alaska, Goodnews Bay, Valdez Bay, and
waters off Unga Island near the tip of the
Alaska Peninsula. Unga was the scene of
a little-known gold lode operation with ap-
preciable production around the turn of
the century.

The Bureau of Mines operated its re-
search vessel Virginia City off the coast
of Nome during the summer months in
conjunction with the heavy metals program
of the Department of the Interior. The
U.S. Geological Survey also participated in
the Nome research. One of the major aims
of the Bureau’s work was the testing and
developing of equipment and techniques for
coring and sampling offshore deposits. The
Bureau reported that some gold had been
found in each of 49 holes drilled in Nome
tests. No claim of economic concentrations
in the area sampled was made. Further
work in the Nome area was scheduled for
the Virginia City in the 1968 field season.

Notwithstanding the lack of lode gold
production in the year, there was limited
activity in gold lodes. In the Chandalar dis-
trict, 200 miles north of the Arctic Circle,
Chandalar Gold Mining and Milling Co.
(CGM & M) went ahead with plans for
building a mill to treat the high-grade
deposits of the district. It was expected
that the mill would be operational in late
1969 and in full operation in 1970. CGM
& M held the property under a sub-lease
from Little Squaw Mining Co., a sub-
sidiary of Grandview Mines and Metaline
Mining and Leasing Co. Little Squaw and
principals of CGM & M had been active in
the Chandalar district for a number of
years.

The office of Minerals Exploration
(OME), of the Geological Survey, con-
tracted to participate in exploration of the
Hard Luck Claims in the Palmer district
near Anchorage. The claims were said to
have placer showings of gold and platinum.
Exploration by trenching, test-pitting,
ground sluicing, or churn drilling was
authorized. Terms and conditions of OME
participation were as setup in standard
OME contracts. A second OME contract
was approved on a gold-platinum placer
prospect in the Bethel district. Geophysical
anomalies occurring at the Chagvan pros-
pect north of Cape Newenham were to be
churn drilled. Work was to be done near
the mouth of the Salmon River below
ground then being worked by Goodnews
Bay Mining Co.

Iron Ore.—No developments of any
significance occurred in the State’s iron
resources in 1967. United States Steel Corp.
reported holding or assessment work cnly
on its large low-grade magnetite deposits
at Klukwan in the Haines area at the head
of Lynn Canal. Assessment work only was
likewise reported for the magnetite at
Union Bay on the Cleveland Peninsula.
Both deposits were in southeastern Alaska.

Utah Construction & Mining Co. re-
ported the Mt. Andrew and the Poorman
properties as inactive. Both were on the
Kasaan Peninsula, Prince of Wales Island
in southeartern Alaska.

Pan American Petroleum Corp., a sub-
sidiary of Standard Oil Co. of Indiana, re-
ported as inactive its large low-grade iron
deposits near Chenik Mountain in the
Iliamna area at the head of the Alaska
Peninsula. Bonanza Gold, Inc. was reported
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to have relinquished its agreement covering
the Jumbo Mine on Hetta Inlet, Prince of
Wales Island.

Mercury.—In spite of strong prices for
mercury throughout the year, production
of the liquid metal was less than that of
1966. Alaska’s output of mercury had been
small since Alaska Mines & Minerals, Inc.,
shut down company operations at the Red
Devil mine in 1963.

What small production was recorded
came from the old Kolmakof mine on the
north bank of the Kuskokwin River just
below Napamute, from the Alice and Bessie
(formerly called the Parks property) also
on the north branch of the Kuskokwim
below Sleetmute, and from the White
Mountain deposit between the Big and
Tatlawiksuk Rivers some 70 miles south-
southeast of McGrath. The Alice and Bessie
and the Kolmakof were in the Aniak dis-
trict; the White Mountain deposit was in
the McGrath district.

Prospectors and mining scouts were ac-
tive throughout the Kuskokwim region
where the possibility of uncovering mercury
deposits were thought to be highly favor-
able. At the Schaefer deposits on Beaver
and Cinnabar Creeks, Aniak district,
Georgetown subdistrict, Diamond Sham-
rock Chemical Co., a division of Diamond
Shamrock Corp. was evaluating the high-
grade cinnabar showings on the Lucky Day
and Broken Shovel groups of claims. The
deposits were 300 miles west of Anchorage
in a particularly inaccessible part of the
Kuskokwim region. The company said pre-
liminary results of the work were encourag-
ing, giving some promise of a deposit large
enough to support commercial production.
Ydrametals Corp., an Italian company
with New York offices, was participating
with Diamond Shamrock as a joint venture.

At Egnaty Creek, the Bureau of Mines
continued its examination of widespread
but low-grade occurrences of cinnabar in
sandstone.

Nickel.—Except for assessment work
necessary to hold unpatented mining
claims, there was no record of significant
activity in nickel.

Platinum-Group Metals.—As in past
years, Goodnews Bay Mining Co. was the
only producer of record of platinum and
the only primary producer of the metal in
the Nation. The company continued dredg-

ing operations on the Salmon River in the
extreme southwestern part of the Kusko-
kwim River region. Physical volume and
value of output were of the same order as
the figures for 1966. The company did not
release the figures for publication. Good-
news used an 8-foot 100-bucket Yuba elec-
trically-powered dredge to mine the
Salmon River deposits. Overburden was
stripped and tailings stacked with a 6-yard
Bucyrus-Erie Monighan diesel-electric.

As noted under gold, two gold-platinum
placer properties (Palmer and Bethel
areas) were under exploration with Office
of Minerals Exploration participation.

Scrap.—Shipments of ferrous scrap in-
creased over those of the preceding year
while nonferrous shipments decreased
markedly. Total value of scrap shipped
decreased 73 percent from that of 1966.
Shipments, mostly from Anchorage and
Ketchikan, were consigned to Seattle.
There was no record of scrap exports.
Alaska scrap figures carried no significance
in National totals.

Silver.—Alaska silver production, de-
spite price increases for this metal, was
again well under 10,000 ounces and was
14 percent below that of 1966. Silver in
Alaska had been almost entirely a byprod-
uct from gold operations. Some lode silver
was shipped in concentrates from the
Nizina district. The Nizina (Copper River
region) shipments were copper concen-
trates with silver as a byproduct.

Tin.—Small quantities of tin con-
centrates were produced from two placer
operations, one near Tin City and one at
Lost River. Both operations were on the
western tip of the Seward Peninsula. At
Tin City, Lee Brothers Dredging Co. used
a small dredge to recover cassiterite from
deposits on Cape Creek. No concentrates
were shipped in 1967. At Lost River, L.
Grothe and C. Pearson produced tungsten-
bearing tin concentrates from the Therassa
Placer. Gravel was bulldozed to sluices
without any stripping. Concentrates were
shipped to the Wah Chang smelter at
Texas City. The smelter made no payment
for the contained tungsten.

Uranium.—No reports of activity at
uranium deposits were received for 1967.
The Ross-Adams deposit at Bokan Moun-
tain on Prince of Wales Island was inactive
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throughout the year. Last worked in 1964,
the deposit was shut down owing to loss of
market. Appreciable reserves were thought
to exist at Bokan Mountain under the

changed conditions for uranium that
emerged in 1966-67.
NONMETALS

Barite.—Alaska Barite Co. continued to
produce from the Red CIliff holdings on
Castle Island, 25 miles west of Petersburg.
The Red Cliff was purchased from A. J.
Industries, successor to the old Alaska
Juneau Gold Mining Co. Shipments were
made to Gulf Coast ports for chemical uses
and for manufacture of oil-well drilling
muds.

Some interest was reported in the possi-
bility of establishing offshore barite reserves
off Castle Island. No data was available to
judge the economic feasibility of offshore
mining of barite.

Gem Stones.—Raw jade was produced
from areas on Dahl Creek and on the
Kobuk River in the Shungnak district,
northwestern Alaska region.

At Grubstake Creek in the Willow Creek
district, Cook Inlet-Susitna region, Lloyd
Hill reported production of 10 tons of
soapstone valued at $5,000. The material
was sold for carving purposes. Hill reported
opening of a new deposit in 1967.
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Sand and Gravel.—Physical volume and
value of sand and gravel both increased
markedly over the 1966 figures. Physical
volume was up by 28 percent, value in-
creased by 20 percent. Unit value was
$1.17 compared with $1.25 in 1966. Both
commercial and government-and-contractor
producers shared in the increases in output
and value.

Twenty-one commercial producers ac-
counted for 8 percent of output and 7 per-
cent of value. Average value of commercial
production was $0.96 per ton compared
with $1.17 in 1966. Commercial operators
washed 342,000 tons (19 percent) of out-
put valued at $1,043,000 or $3.05 per ton.
Unwashed product was 1,480,000 tons
valued at $0.48 per ton. Commercial pro-
ducers included the Alaska Railroad, an
agency of the U.S. Department of Trans-
portation. The railroad was classed as a
commercial producer to permit comparison
with data published for other States.

Twenty-six Federal, State, and municipal
agencies (or their contractors) produced
sand and gravel. For government agencies,
output was 20,548,000 tons, valued at
$24.5 million or $1.19 per ton. Washed or
otherwise prepared product was 1,868,000
tons with a unit value of $2.78. Untreated
product was 18,680,000 tons at $1.03 per
ton. The Alaska Department of Highways,

Table 12.—Sand and gravel sold or used by producers, by classes of operations and uses

(Thousand short tons and thousand dollars)

1966 1967
Class of operation and use
Quantity Value Quantity  Value
Construction:
Building:
$201 49 $223
268 54 234
1,408 506 1,700
4,192 1,399 4,154
3,775 4,852 5,206
11,560 15,499 14,700
27 6 14
44 85 3 11
Gravel e 242 277 2 6
Total . . 17,457 21,793 22,370 26,248
Commercial:
Sand. .. 301 403 96 278
Gravel . __ . 174 860 1,726 1,471
Government-and-contractor: !
and . 3,736 5,066 5,314 6,862
Gravel o eeo. 12,646 15,464 15,234 17,637

1 Approximate figures for operations by the State, counties, municipalities, and other Government agencies

under lease.
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the State Division of Lands and the U.S.
Army Corps of Engineers were the major
producers. The Alaska Department of
Highways furnished 61 percent of the ton-
nage and 71 percent of the value credited
to Government agencies.

Of total production, 91 percent was
used as fill, 8 percent for paving, and 1
percent for building construction. There
was no recorded production of industrial
sand.

Stone.—Both physical volume and value
of stone dropped sharply from the 1966 re-
sults. Physical volume decreased by 43 per-
cent from the 1966 output. Value was
down 33 percent. Unit value was $2.33 per
ton compared with $1.98 in 1966. The de-
crease resulted almost entirely from greatly
reduced use of stone by the two major con-

sumers in 1966, the Bureau of Public
Roads and the Alaska Department of
Highways.

Commercial producers accounted for 1
percent of volume and 1 percent of value
compared with 6 and 4 percent respectively
in 1966. The Alaska Railroad was classed
as a commercial producer. Railroad figures
were included in commercial production to
make stone figures for Alaska comparable
with those of the other States.

Among the government-and-contractor
producers, the Bureau of Public Roads was
the leader in volume, and the U.S. Army
Corps of Engineers was the leader in value
of product. Other important government-
and-contractor producers included the
Forest Service, U.S. Department of Agricul-
ture and the Alaska Department of High-
ways.

Table 13.—Principal producers of metals, minerals, and fuels, Alaska, 1967

Commodity and company

Mine, quarry or field

Region Address

Coal:
Evan Jones Coal Co________
Usibelli Coal Mine, Inc

Usibelli Strip-
Vitro Minerals Corp________

old:
Flat Creek Placers__________
U.S. Smelting Refining and
Mining Co.
U.S. Smelting Refining and
Mining Co.
Natural Gas:
Standard Oil Co. of California_
Union Oil Co. of California__
Petroleum-crude:
Mobil Oil Corp_____________
Pan American Petroleum

Corp.
Shell Oil Co_______________
Standard Oil Co. of California_
Union Oil Co. of California_.

East Mine___.___

Cripple Creek.___

Flat and Willow Creeks___
Chicken Creek.___

Hogatza River___

Beluga River Field
Kenai Field, Sterling Field-

Granite Point Field
Granite Point Field,Middle
Ground Shoal Field.
Middle Ground Shoal Field -
Swanson River Fiel
Trading Bay Field,

Cook Inlet-Susitna_

Jonesville, Alaska.
Yukon River________

Usibelli, Alaska.
Fairbanks, Alaska.

New York, N.Y.
Do.

Cook Inlet-Susitna__ Anchorage, Alaska.
Kenai Peninsula_____ Do.

Cook Inlet-Susitna__  Anchorage, Alaska.
o.do____________ 0.

Cook Inlet-Susitna__. Anchorage, Alaska.
enai Peninsula_____ 0.
Cook Inlet-Susitna__ Do.

McArthur River Field.

Platinum-group Metals: Goodnews
Bay Mining Co.
Sand and gravel:
Alaska Department of High-
ways.
State Division of Lands_ ...
U.S. Army Corps of
Engineers.
Stone:
Bureau of Public Roads_____
Alaska Department of High-
ways.
U.S. Forest Service_________
Petroleum Refining: Standard Oil
Co. of California.

Salmon River Mine

Kuskokwim River.__ Fairbanks, Alaska.

........ Various_____._...__. Juneau, Alaska.
________ o-do_o_______ Do.
________ PO . U« S Do.
________ —e--do..._.____..___ Juneau, Alaska.
________ ceedoo Do.
________ do._.______.___

Do.
Nikiski, Alaska.







The Mineral Industry of Arizona

This chapter was prepared under a cooperative agreement between the Bureau of
Mu}u, U.S. Department of the Interior, and the Arizona Bureau of Mines for col-
lecting information on all minerals except fuels.

By Leonard P. Larson' and William C. Henkes*

The 25-percent decline in value of Mineral production centered on the
mineral production in Arizona, to $463.9 metals group, which represented 90 per-
million, was directly attributable to the cent of the total value of mineral output.
copper strike, which began July 15 and Accounting for 83 percent of the total
continued to yearend. High rates of pro- value of mineral output and 92 percent
duction during the first half of the year of the value of metals, copper was the

am_i continued operatlm’ms dl}rlng the 1 Mining engineer, Bureau of Mines, Denver,
strike at five of the State’s major copper Colo.

. .. . 2 i )
mines limited the decline. nenliiﬁf"}:eé’féf sugineer,  Buresu of Mines,

Table 1.—Mineral production in Arizona !

1366 1967
Mineral
Quantity Value Quantity Value

thousands) (thousands)

Clays 2. e thousand short tons. .. 89 $121 67 $37
Coal (bituminous) ... . e doo_o. ool .. 1 5
Copper (recoverable content of ores, etc.).. -short tons_. 739,569 535,004 501,741 383,521
Diatomite_ ... __ cew-doooo 1,353 36 w w
Fluorspar._.._ B U T 10,000 280
Gem SEONES. _ - - - o e e NA 120 NA 150
.......... troy ounces_. 142,528 4,988 80,844 2,830

_____________________________ thousand short tons. . 75 394 w w
-thousand cubic feet... 63,500 2,222 73,800 2,066

Lead (recoverable content of ores, ete. short tons._ . 5,211 1,575 4,771 1,336
ime. - e _thousand short tons__ 218 3,721 186 3,142
Mereury e 76-pound flasks_ _ 363 160 w w
Molybdinum (content of concentrate)....._thousand pounds.. 10,161 17,812 9,261 15,385
Natural gas (marketed).____.. fmmmmmm e million cubic feet__ 3,161 436 1,255 193
Petroleum (crude).__.._.. thousand 42-gallon barrels. _ 132 370 2,924 8,188
Pumice. .. ... thousand short tons_ . 1,103 1,674 1,064 904
Sand and gravel_ - .. oo do.... 18,730 20,448 16,580 17,017
Silver (recoverable content of ores, etc.)._thousand troy ounces._ . 6,339 8,196 4,588 7,112
StOne. - o e e thousand short tons__ 2,271 4,091 1,910 3,491
Tungsten concentrate (60-percent WO; basis)_ .. .. short tons._ . 2 5 w w
Uranium 4 (recoverable content UsOs). ... thousand pounds. . 437 3,492 83 666
Vanadium_ . ______ . .. ___._ short tons_. w 453 w
Zinc (recoverable content of ores, ete.) ... .. _ooooooo__ do.... 15,985 4,636 14,3230 3,967

Value of items that cannot be disclosed: Asbestos, cement, clay
(bentonite), feldspar, iron ore, mica (scrap), perlite, pyrites,

vermiculite (1967), and values indicated by symbol W_.____ XX r12,125 XX 13,5038
Total . e XX r 622,079 XX 463,863
Total 1957-59 constant dollars_ ... ... ... .... - XX r509,867 XX 370,189

r Revised. NA Not available. W Withheld to avoid disclosing individual company confidential
data; included with ““Value of items that cannot be disclosed.” XX Not applicable.
1 Pr

tion as ed by mine shi ts, sales, or marketable production (including consumption by
roducers).
P 2 Excludes bentonite; included with “Value of items that cannot be disclosed.”
3 Bureau of Mines estimate from n pany sources.

¢ Method of reporting changed from short tons of ore and f.o.b. mine value (AEC Circular 5, Revised
price schedule) to recoverable pounds of uranium oxide and f.o.b. mill value.

91
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Table 2.—Value of mineral production in Arizona, by counties

1966 1967 Minerals produced in 1967 in order of value

r $5,783,021 $11,894,526 Petroleum, helium, uranium, sand and gravel, clays, natural

gas, vanadium, pumice, stone.

51,094,213 30,668,887 Copper, lime, sand and gravel, stone, silver, gold, fluorspar,

zine, lead.

r 4,968,407 3,540,840 Sand and gravel, pumice, stone, copper, uranium, coal.
72,186,623 43,679, 1807 Copper, sand and gravel, asbestos, lime, molybdnnum, stone,

silver, gold, clays, mercury.

148,568 310,985 Sand and gravel, copper, stone, pumice.
105,583,016 64,898,359 Copper, lime, silver, stone, gold, sand and gravel, molyb-

denum.

7,739,805 5,698,147 Sand and gravel, lime, mercury, mica, stone, clays, copper,

silver, vermiculite, gold.

24,412,574 26,681,969 Copper, molybdenum, silver, sand and gravel, zinc, stone,

feldspar, gold, clays, lead.

r 1,356,168 801,870 Sand and gravel, iron ore, stone.
162,020,777 150,770,174 Copper, cement, molybdenum, silver, sand and gravel, zinc,

gold, stone, lead, clays, tungsten concentrate.

151,631,186 91,298,718 Copper, molybdenum, sand and gravel, silver, gold, perlite,

gypsum, stone, lime, pyrites, diatomite, iron ore, lead.

Santa Cruz.._._. 808,662 577,669 Sand and gravel, zinc, lead, stone, silver, copper, gold.
Yavapai_______ r 31,860,644 30,487,994 Copper, cement, zinc, sand and gravel, lead, silver, molyb-
denum, stone, lime, gold, gypsum, clays, pumice, iron ore.
_________ 2,364,802 2,409,058 Copper, sand and gravel, stone, lead, silver, gold, zinc.
Undlstnbuted_- 120,000 150,000 Gem stones.
Total._. r 622,079,000 463,863,000
r Revised.
Table 3.—Indicators of Arizona business activity
1966 1967 Change,
percent
Mining:
Sales of product (all mining) $554.1 $391.7 —-29.8
Mineral production._ . ______.____.___ - $622.0 $464.0 —25.4
Industry payrolls (copper mining only) ... - oo oo do.... $116.6 $85.0 -27.1
Agriculture:
Value of agricultural output._ . ___ ______ ... do.... $505.4 $506.7 +.3
Contract construction:
Value of contract awards, total_ . _______________________._ do.... $464.9 $446.1 —4.0
Value of contract awards, residential building____ --do.... $150.6 $182.8 +21.4
Value of contract awards, nonresidential building _-do____ $141.2 $136.8 —-3.1
Value of contract awards, nonbuilding. ___._______ --do____ $173.1 $126.5 —26.9
Industry sales. _ . . . ___.____ -.do_... $392.0 $429.8 +9.6
Industry payrolls_ o oae- do.... $195.5 $210.2 +7.6
Manufacturing:
Industry payrolls_ _ o coan do.... $466.6 $478.6 +2.6
Retail trade:
Sales (daily average) . - o - oo cmecccecceeoon 0---- $6.0 $6.2 +3.3
Industry payrolls (excluding eating and drinking places) .. ,do_ --~-  $248.0 $263.6 +6.3
Transportation:
Air travel, major metropolitan areas (persons) ......... thousands.. 2,416.2 2,932.8 +21.4
Highway traffie, northern Arizona (vehicles)_________.______ do..__. 135.0 NA ...
Highway traffic, southern Arizona__._do_._.____.______ _.do.__. 397.0 NA ...
Interstate automobile traffic, northern Arizona (autos). _.do._.. 2,097.9 2,050.9 —-2.2
Interstate automobile traﬂ‘lc, southern Arizona__do..__._____do_.__. 2,454.6 2,490.7 +1.5
Interstate truck traffic, northern Arizona (trucks)._._. --do..__ 31.0 29.0 —6.5
Interstate truck traffic, southern Arizona___do____.._____.___ do..___ 125.8 116.4 -17.5
Tourism:
Visitors to national parks, northern Arizona (persons)._..._.. do-.-. 3,690.9 3,712.7 +.6
Visitors to national parks, southern Arizona.__do_____ -do.__._ 819.7 878.0 +7.1
Border crossings at Nogales________________. do... ~.do..__. 9,092.6 8,758.7 -3.7
Travel to interior Mexico through Nogales____do.__ _-do___._ 99.9 .6 +2.7
Travel to interior Mexico through Texas cities. _do_ ... __.____ do._.. 1223.4 A ..
International trade:
Value of U.S. exports through Arizona_._._ _millions_ . $41.3 NA _.____.
Value of U.S. imports through Arizona_ _.do-_.. $111.3 $110.0 -1.1

NA Not available.

1 Eight months only June, jul August and December 1966 data missing.
Compiled by the Divigion of conomic and Business Research, College of Busmess and Public Administra-
tion, The University of Arizona, Tucson.

Sources of original data: Arizona State Tax Commission, Employment Security Commission of Arizona,
Arizona State Bighway Department, F. W. Dodge Corp., City of Phoenix, Tucson Airport Authority, Arizona
State Commission of Agriculture & Horticulture, U.S. National Park Serv:ce, U.S. Deaprtment of ommerce,
U.S. Immigration & Naturalization Service, American Automobile Association, and the Nogales, Arizona,

Chamber of Commerce.
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primary metal produced along with its
associated metals—gold, silver, and mo-
lybdenum. The value of uranium output
was substantially lower, because the U.S.
Atomic  Energy Commission (AEQC)
uranium allotment to the Orphan mine,
at the Grand Canyon, was fulfilled in
1966, and the property shut down. The
mine was reopened in September 1967
on a limited basis. Metals production
occurred primarily in Pima, Pinal, Green-
lee, and Gila Counties.

The strike closure of the copper mines
also resulted in declines in output of a
number of nonmetallic minerals used in
the processing of ores. Foremost of these
minerals was limestone, a basic chemical
used at large copper concentrators, for
flux in copper smelting, and in manufac-
turing line.

Sand and gravel ranked second in
value of mineral commodities produced,
and although accounting for 45 percent
of the nonmetal output value provided
only 4 percent of the overall mineral out-
put value. Because the total value of con-
struction contracts awarded in Arizona
last year declined due to lower activity
in nonbuilding construction and slightly
lessened activity in commercial and in-
dustrial building, output of sand and
gravel, which is used extensively by the
construction industry, declined 11 per-
cent. Nonresidential building contracts
were 3 percent lower in 1967, whereas
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nonbuilding contracts dropped 26 per-
cent. Residential building contracts rose
21 percent above 1966 levels.

The mineral fuels output represented 2
percent of the total value of mineral pro-
duction in the State. Petroleum output
accounted for most of the value, followed
by helium, natural gas, and coal. With the
completion of the discovery well of the
Dineh bi Keyah field in February 1967,
petroleum  production increased sub-
stantially. By the end of September, the
new field had 12 producing wells with a
total daily output of 12,000 barrels.

Employment and Injuries—Employ-
ment? in the mining and quarrying sec-
tor in the Arizona economy reached 17,
400 in June, averaging 16,900 per month
for the first 6 months. Employment
dropped to 7,700 in October because of
the labor strike, and averaged 9,500 for
each of the last 6 months of the year
while the strike continued. Individual
payrolls were substantially lower; weekly
and hourly earnings in the copper mining
industry  declined respectively  from
$154.47 and $3.38 in December 1966 to
$131.45 and $3.27 in December 1967.
The average number of hours worked
remained nearly constant at 42.5 per
week.

3 Unemployment Compensation Division,
Employment Security Commission of Arizona,
Arizona’s Current Employment Developments.
January-December 1967.

Table 4.—~Employment and injury experience in the mineral industries

Average Man- Man- Number of Injury rates per
men Days days hours injuries million man-hours
Year and industry working  Active worked worked
daily (thou- (thou- Fatal Non- Fre- Se-
sands) sands) fatal quency verity
1966:
Coal . ___________.___ 140 1 S
Metal. - 10,720 318 3,412 27,288 24,52 3,200
Nonmetal._ . ——- 240 226 54 437 38.93 2,052
Sand and gravel._.._. 1,257 241 303 2,421 18.59 740
Stone. . ___________ 37 276 103 822 14.59 141
Totall__________ 12,594 307 3,872 30,974 9 734 23.99 2,910
5 200 ) -
NA NA 2,620 496 24.00 3,420
285 221 62 10 18.99 378
Sand and gravel.._... 1,160 226 262 44 20.74 2,413
Stone. 410 263 108 13 14.90 587
Total 1. NA NA 3,054 24,485 7 563 23.28 3,165

p Preliminary.

NA Not available.

1 Data may not add to totals shown because of independent rounding.
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Legislation and Government Programs.
—The General Services Administration
(GSA) and Duval Sierrita Corp., a sub-
sidiary of Duval Corp., Houston, Tex.,
entered into a domestic copper produc-
tion expansion contract on November 28.
The agreement was for the development
of a low-grade copper-molybdenum ore
body adjacent to the Esperanza mine in
Pima County. The contract was entered
into under the authority of the Defense
Production Act of 1960 as amended, on
the basis of a program authorized by the
President cn March 29, 1966, to en-
courage additional production of copper
in the interest of national security. Since
April 11, 1966, when GSA was author-
ized by the Office of Emergency Planning
(OEP) to undertake the program, the
Interagency Working Group composed of
representatives of the U.S. Departments
of Commerce and Interior, OEP, and
GSA had evaluated over 140 submis-
sions, 30 of which were located in
Arizona.

Copper export regulations were re-
laxed to permit U.S. mining companies
unaffected by the strike to export their
copper products. The new regulation al-
lowed any independent concern to ship
overseas up to 80 percent of its average
monthly copper ore production where the
refined metal was to be sold abroad,
and to ship the entire output where all
finished metal was returned to the
United States. Duval Corp., with opera-
tions at the Esperanza and Mineral Park
mines, was the first to obtain a permit,
followed by Pima Mining Co. and Bag-
dad Copper Corp.

The copper stockpile remained at
about 259,000 tons, 516,000 tons below
the objective of 775,000 tons; no re-
leases of stockpile copper were an-
nounced in 1967.

The Office of Minerals Exploration
(OME), U.S. Geological Survey, con-
tracted to assist Robert C. Hanford in
exploring for silver at the Lane Silver
Mines group of claims in Yavapai County.
Of the totai cost of the work, estimated
at $30,000, OME participation was 75
percent ($22,500).

OME also contracted to assist Western
Minerals Corp. in exploring for copper
and silver at the Silver Hill and Home-
stake-Indiana property in Pima County.
Total cost of the work was estimated at

$79,200, of which OME participation
was 62.5 percent ($49,500).
Construction  contracts financed by
Federal, State, and municipal funds
utilized much of the cement, sand and
gravel, and stone production. State high-
way construction contracts awarded dur-
ing the year totaled $70 million. Fifty-five
percent ($38,500 million) was for con-
struction of roads in the National System
of Interstate and Defense Highways.* Of
the 1,167.3 miles of Interstate highways
in Arizona 732.3 miles were open to the
public at yearend; 434 miles were under
construction, engineering, or right-of-way
phase; and 1 mile had not been started.

Exploration and Development.—Explo-
ration for mineral commodities in Arizona
continued at a slightly reduced rate. In
the Basin and Range province parts of
the State, including areas in 11 of the 14
counties, over 50 separate entities—com-
panies and individuals—were engaged in
exploration. Although gold, -silver, and
molybdenum were sought for in the
potential deposits, copper was the pri-
mary target. The most active areas of
exploration were the Vekol district
(Casa Grande) in contiguous parts of
Maricopa, Pima, and Pinal Counties, the
Patagonia region of Santa Cruz County,
and the Owl Head district in Pinal
County. Other areas of interest included
the western part of San Manuel, Safford
(Lone Star), San Xavier, Cochise
(Johnson Camp), and Helvetia. An indi-
cation of the trend in exploration and
development activity in the State was
given by the footage of work reported to
the Bureau of Mines.

Total drilling dropped 28 percent to
612,200 feet. Of the total, more than 99
percent was for metals. Copper and
uranium accounted for 75 and 15 percent,
respectively; silver accounted for about 3
percent; magnetite, zinc, and molyb-
denum each accounted for about 2 per-
cent.

Footage from churn drilling, formerly
an important method of exploration from

4 Engineering News-Record, State Highway
Departments’ Construction Contracting Plans
for 1968 . . . and Budgets for Maintenance:
Highway Spending Goes for a New Record
Despite Federal Aid Cuts. V. 180, No. 14, Apr.
4, 1968, pp. 86-87.

5 Federal Highway Administration. Quarterly
Report on The Federal-Aid Highway Program,
Deec. 931, 1967. Press Release FHWA-118, Feb.
14, 1968.
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the surface, was virtually the same, 41,
000 feet. The footage for diamond drill-
ing, decreasing 40 percent, accounted for
61 percent (74 percent in 1966) of the
total drilled. The footage for rotary drill-
ing decreased 4 percent, and the footage
for percussion drilling increased 110 per-
cent.

Footage excavated by shaft sinking,
raising, drifting, and crosscutting in-
creased 25 percent, to 102,878 feet. For
metals, the footage was 101,641 feet com-
pared with 79,573 in 1966; whereas, the
footage for nonmetals decreased from

2,527 to 1,237.

REVIEW BY MINERAL COMMODITIES®

METALS

Copper.—Output of copper was at an
8-year low because of the strike led by
the United Steclworkers of America
against the major copper producers
throughout the United States. Begun at
most mines on July 15, the strike was
in effect for the remainder of the year
and, based on 1966 production, resulted
in a loss to Arizona of an estimated
305,600 short tons of copper valued at
$234 million. Continued operations at five
of the State’s major copper mines—Bag-
dad, Esperanza, Mineral Park, Pima, and
Silver Bell—together with high rates of
production during the first half of the
year and some increase in capacity, pre-
vented the decline from being much
worse.

Declines in sales, employment, and
payrolls were reported for the industry as
a whole. Total taxable sales of the State
mining firms was 30 percent lower than
in 1966. Mine workers lost an estimated
$60 million in wages, averaging about
$4,000 per worker.

"The Arizona Tax Commission esti-
mated a loss of $500,000 per month each
for general and copper sales taxes. Gov-
ernor Williams estimated that the walk-
out cost the State $171 million, includ-
ing $4 million in income taxes, $5 mil-
lion in mine sales taxes, $800,000 in per-
sonal sales taxes, $1.25 million in per-
sonal income taxes, and $50 million each
to company suppliers and retail sales.

For the past 10 years, mines in Ari-
zona vyielded more than 50 percent of
the Nation’s primary copper production.
Of the Nation’s 25 largest copper mines,
15 are in Arizona.” Production from 13
major open pits (81 percent) and three
underground mines (16 percent) ac-
counted for 97 percent (486,145 tors) of
the State total, with the remaining 3
percent supplied by 56 smaller producers.

Mined throughout a large area of Ari-
zona, extending from Mineral Park in the
northwest (Kingman, Mohave County),
to Copper Queen-Lavender Pit in the
southeast (Bisbee, Cochise County),
copper was a significant factor in the
economy of seven of the State’s 14
counties.

Since 1962, Pima County has been the
State’s leading copper producer, and its
share of the State output will be further
increased with the completion, in 1970,
of The Anaconda Company’s Twin
Buttes property south of Tucson. The
mines in Pima County were all open pit.

Output from underground mines op-
erated by Magma Copper Co. accounted
for 58 percent of the copper produced in
Pinal County, which ranks second in the
State’s copper production. Greenlee,
Gila, and Cochise Counties also had sub-
stantial production, followed by Mohave
and Yavapai Counties.

Copper was produced in the State by
an industry similar in structure to many
segments of the Nation’s economy. In
1967, the mine-production capacity and
output of primary copper were dominated
(56 percent of total output) by three
firms: Phelps Dodge Corp. (three prop-
erties, 31 percent) and American Smelt-
ing and Refining Co. (Asarco) and
Magma Copper Co. (each two proper-
ties, 12 to 13 percent).

Totaling more than 56 million tons,
porphyry copper ores were mined at 10
open pits and one underground mine in
Cochise, Gila, Greenlee, Mohave, Pima,
Pinal, and Yavapai Counties. The recover-
able copper content of the ores milled

6 Portions of the material in this section
were obtained from engineering and trade
journals, company sannual reports, and other
related sources.

7Copper Queen (underground) mine and
Lavender pit are counted as one mine.
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Figure 1.—Value of mine production
production

ranged from a low of 0.407 to 0.688 per-
cent copper, averaging about 0.588 per-
cent, slightly lower than the 1966 range of
0.417 to 0.708 percent, averaging 0.630
for more than 85 million tons of ore
mined from the same pits. The copper
content of the 14.5 million tons of ores
associated  with  alkaline sedimentary
rocks—the hornfels, argillites, and tac-
tites—ranged from 0.482 to 0.782 per-
cent, averaging 0.577. The copper ores
having a low copper content generally
contained molybdenum as a byproduct—
the molybdenum offsetting the lower
copper values.

The mining of 68.3 million tons of

1960 1965 1970

of copper, and total value of mineral
in Arizona.

open-pit ore, the extension of existing
pits, and the development of new ore
bodies required the removal of 253.7
million tons of waste and leach material.
Averaging about 2.4 to 1, stripping
ratios (the ratio of waste and leach ma-
terial to ore) at the 14 major properties
ranged from a low of 1.28 to 1 at the
Inspiration (Thornton-Live Oak pits)
mine in the Globe-Miami district in the
central part of the State, to a high of
4.4 to 1, at the Lavender pit at Bisbee
in the southeast. The higher stripping
ratios reflected development work in
extending the pit limits at five of the
principal properties—Pima, Mission,
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Figure 2.—Mine production of copper in Arizona, by months, in terms of
recoverable metal.

Lavender, Bagdad, and Christmas mines.
About 35.3 percent of the waste and
leach material was removed from the
Twin Buttes property. The ratio of waste
to leach material at 11 of the larger
open-pit mines was 1.2 to 1.

Selective mining ceased to be a major
copper source in Arizona. More than 92
percent of the underground ores was
mined by block caving; only 660,000 tons
was mined selectively. The copper con-
tent of the 8.5 million tons of ore from
three large underground mines ranged
from 0.758 percent copper developed by
block caving at San Manuel to 4.77 per-
cent. The higher analysis represented the
copper in ores mined selectively at
Magma. The Copper Queen underground
mine at Bisbee, in continuous operation
since 1871, yielded both mill and high-
grade direct-shipping ores.

From three open pits and one under-
ground mine, Phelps Dodge Corp., the
largest producer in the State, accounted
for about 31 percent of the total output.
The company mines at Morenci and Ajo
were operated at capacity until July 15,

when operations ceased because of the
strike. The Lavender open pit and
Copper Queen underground mine were
operated at capacity until July 2, when
the regular vacation shutdown began;
operations were not resumed because of
the strike. Until closed by the strike, the
open-pit mines were worked 188 days, the
equivalent of a 6.5-day week; the under-
ground mines were worked 174 days,
equivalent to a 6-day week.

Designed to recover part of the non-
sulfide copper content of the Morenci
ores, operation of the leach-precipitation-
flotation plant (LPF) system was re-
ported to have improved, although it
had not reached designed annual capacity
of 10,000 tons. Further improvement was
expected in 1968. During the year modi-
fication was begun on the sulfuric acid
plant built in 1965 to provide acid for
the LPF system and for outside customers.

The Morenci open-pit mine operated
by Phelps Dodge Corp. was the State’s
leading copper producer, mining 29.2
million tons of material, of which 11



Table 5.—Fifteen leading copper producing mines in 1967, in order of output

Rank Rank

in in Mine Distriet County Operator
1967 1966

Source of copper in 1967

Morenci. - —ocoocoe e Copper Mountain. Greenlee__.. Phelps Dodge COrp. - __

Magma Copper Co- .-
Pima Mining Co___.____
Kennecott Copper Corp.... -
Phelps Dodge Corp_ . __._____________

OB
ORI CWON =

American Smelting and Refining Company . _ -

Copper Queen, Lavender Pit.._ Phelps Dodge Corp. ... ___________________ -
Inspiration. ________________ - Inspiration Consolidated Copper Co._ —

Mineral Park._ Wallapai__.___... Duval Corp_. .. _______________ -

10 11 Silver Bell..__ Silver Bell_ - American Smelting and Refining Company_ -
11 12 Esperanza._ Pima__. Duval Corp__ - ... -

Bagdad Copper Corp...__ -
Miami Copper Co__..____ _—
Magma Copper Co.._.___________ ———
Inspiration Consolidated Copper Co_ .- ______

12 13 Bagdad.._.._.
13 10 Copper Cities___
14 14 Magma..______. -
16 __.. Christmas..________________

Copper ore, copper precipitates,
gold-silver ore.
Copper ore.
0.
Copper ore, copper precipitates.
Copper ore, gold-silver ore.
Copper ore.
Cop;;;:r ore, copper precipitates.
0.

Do.
Do.

Copper ore.
Do.

86
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Table 6.—Ore mined, waste and leach material removed, and total copper production at
principal copper epen-pit and underground mines

Ore mined
(thousand short tons)

‘Waste and leach

2 Total copper produced
material removed

from all sources !

Mine (thousand short tons) (short tons)
1966 1967 1966 1967 1966 1967
Open pit:

Lorenci.- . 19,325 11,052 28,808 18,193 141,178 82,034
Pima 2 6,024 9,900 313,405 321,203 439,300 4 46,500
Ray.____ 8,758 4,948 17,826 9,362 70,820 546,670
Ne'w_Cor 10,487 6,078 14,920 9,601 68,297 40,118
Mission.____ 5,969 4,604 29,179 14,331 447,941 436,746
Mingral'Par 5,379 5,632 9,016 12,163 525,565 527,143
Inspiration_ 6,447 4,014 8,404 5,132 48,917 27,126
Esperanza._ _ 4,207 4,977 9,477 8,748 523,364 523,911
Silver Bell._ 3,564 3,812 8,844 9,181 524,393 522,960
Lavender - - 6,107 3,176 25,154 13,933 34,729 19,686
Bagdad______ - 2,092 2,091 8,548 8,172 520,310 518,645
Copper Cities. - 4,354 2,430 8,468 4,659 524,897 512,924
Christmas____._______ 384 857 607 3,076 1,717 4,494

Underground:
San Manuel_ .. ______ 14,391 7,892 ________ . ... 101,390 53,963
721 386 26,964 14,436
432 220 19,631 9,550
551 ———— 6,479 ___.__.

1 Includes copper recovered from leaching of material in place and in dumps.

2 Daisy-Pima, Northeast in 1966.
3 Thousand cubic yards.
4 Gross metal content in concentrates shipped.

5 Gross metal content ir concentrates and precipitates shipped.

Source: Company-published annual reports or Bureau of Mines data.

Table

7.—Mine preduction of gold, silver, copper, lead, and zinc, in terms of

recoverable metals !

Mines producing

Year or treated 2

Material sold Gold (lode and placer)

Silver (lode and placer)

Lode Placer (thousand Troy Value Troy ounces Value
short tons) ounces (thousands) (thousands) (thousands)
90 4 81,214 140,030 $4,901 5,373 $6,873
85 1 86,742 153,676 5,379 5,811 7,513
92 2 93,466 150,431 5,265 6,095 7,881
92 1 r102,168 142,528 4,988 6,339 8,196
1967 76 1 74,742 80,844 2,830 4,588 7,112
1890-1967___ NA NA NA 13,544,413 361,550 398,093 325,789
Copper Lead Zine
Total value
Short Value Short Value Short Value (thousands)
tons (thousands) tons (thousands) tons (thousands)
660,977 $407,162 5,815 $1,256 25,419 $5,846 $426,038
690,988 450,524 6,147 1,611 24,690 6,716 471,743
703,377 497,991 5,913 1,845 21,757 6,353 519,335
- 739,569 535,004 5,211 1,575 15,985 4,636 554,399
501,741 383,591 4,771 1,336 14,330 3,967 398,835
1890—1967_-_ 21,723,338 9,745,006 649,601 128,577 1,015,354 247,686 10,808,608
rRevised.
NA Not available.

1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings, or slimes
retreated, and ore, old tailings, or copper precipitates shipped to smelters during the calendar year indicated.
2 Does not include gravel washed or tonnage of precipitates shipped.

million tons were ore and 18.2 million
waste and leach material.® Production of
copper from all sources (milling and
leaching of ores and waste dumps)
totaled 82,034 short tonms, compared with
41,178 tons in 1966. Ore and waste

material were mined at a daily average rate
of 162,000 tons. The ratio of waste and
leach material to ore was 1.65 to 1, com-
pared with 1.49 to 1 in 1966, and 1.55 to

311;helps Dodge Corp. Annual Report, 1967,
D. .
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Table 8.—Mine production of gold, silver, copper, lead, and zinc in 1967, by counties, in
terms of recoverable metals

Mines producing !

Material sold Gold (lode and placer)

Silver (lode and placer)

County or treated 2

Lode Placer (short tons) Troy ounces Value Troy ounces Value

Cochise_ . —____ 3,578,370 17,767  $621,845 448,289 $694,848
Coconino_ - 386,600 o o e e

_____ - 8,605,304 2,655 92,925 142,083 220,229
Graham__ - 0
Greenlee._ - 11,052,067 6,903 241,605 393,920 610,576

Maricopa. - 254 12 420 1,28 1,
Mohave. . - 5,673,296 126 4,410 517,540 802,187
Pima____ - 29,483,860 22,165 775,775 1,931,707 2,994,146
Pinal.________ 13,061,737 17,719 620,165 568,734 81,538
Santa Cruz.-___ 961 70 8,630 13,376
Yavapai.______ 12 2,963,146 13,480 471,800 575,113 891,425
uma._____._. 3 286,522 15 525 T 1,215

Total:

1967_ 76 1 74,742,117 80,844 2,829,540 4,588,081 7,111,526
1966._ 92 1 102,068,390 142,528 4,988,480 6,338,696 8,195,934

Copper Lead Zinc Total

value

Short tons Value Short tons Value Short tons Value
34,380 $26,283,968 $34,871 $27,635,686
3413 3 315,327 3315,327
53,502 40,903,120 41,216,274
3 3 3
82,036 62,718,507 63,570,688
14 10,818 13,224
26,708 20,418,991 159,554 21,385,702
172,535 131,906,955 898,452 136,622,018
Pinal 109,285 83,550,645 8 7184 ____._____ _________ 85,053,132
Santa Cruz_. __ 1 382 47,191 07,359
avapai_...___ 20,703 15,828,048 10,212 2,827,101 21,248,526
Yuma._ _______ 2,164 1,654,268 1 1,667,443
Total:

1967. 501,741 383,591,029 4,771 1,335,880 14,330 3,967,404 398,835,379
1966. 739,569 .535,004,215 5,211 1,575,285 15,985 4,635,650 554,399,564

1 Operations at miscellaneous cleanups not counted as producing mines.
2 Does not include gravel washed, or tonnage of precipitates shipped.
3 Coconino and Graham Counties combined to avoid disclosing individual company confidential data.

1 in 1965. The principal acquisitions
during the year included four new 2,000-
horsepower locomotives, and 26 new 40-
cubic-yard dump cars. In addition, to
facilitate the expansion of the mine to the
south, four 65-ton trucks ‘were purchased
for use in mining above the established
rail-haulage system.

Significant quantities of byproduct gold,
silver, and molybdenum were recovered
from copper ores milled at the Morenci
concentrator. Limestone mined by the com-
pany at the Morenci quarry was used as
a smelting flux and in manufacturing
quicklime for metallurgical purposes. Near
Morenci the company quarried sandstone
for use as a smelter flux.

The project to relocate the town of
Morenci was continued with the construc-
tion of a new hospital and shopping center.
At yearend, 50 new houses for employees

were nearly completed and ground had
been broken for another 50. Plans were
developed for a new theater, library, and
business office complex to replace similar
structures in the area encroached upon by
the mine.

Oldest of the three active branches, the
Copper Queen Branch accounted for 22
percent (3.6 million tons) of the copper
produced by the company. This property
consists of the Copper Queen underground
mine and Lavender open pit, which pro-
duced respectively, 386,000 and 3.2 million
tons. In addition, approximately 13.9 mil-
lion tons of waste and leach material was
removed from the Lavender pit. The ratio
of waste and leach material to ore moved
in 1967 was approximately 4.38 to 1, com-
pared with 4 to 1 in 1966. The increase
in stripping ratio resulted primarily from
the development work connected with the
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Table 9.—Mine production of gold, silver, copper, lead, and zinc in 1967, by classes of ore

or other source materials, in terms of recoverable metals

Material
Number sold or Gold Silver Copper Lead Zi
Source of treated (troy (troy (pounds) (pounds) (pounds)
mines ! (short ounces) ounces)
tons)
Lode ore:
Dry gold-----c_o___ 5 474 29 105 14,300
Dry gold-silver..___ 4 49,529 73 3,426 846,300
Dry silver-_.______ 10 13,551 8 37,995 44,300
Total oo _ 19 63,554 110 41,526 904,900 5,100 ____.____
Copper_ . ____.___ 35 174,289,203 66,933 3,996,587 901,853,500 300 672,400
Copper-zine _ 2 17,306 10 6,937 585,600 2,900 1,363,800
Lead-_-____—_____ o 3 1,163 4 2,122 3,300 116,500 7,200
Lead-zinc and zinc 2. 37 344,307 12,997 526,233 1,014,700 9,350,400 26,616,600
Total___________ 45 174,651,979 179,944 4,531,879 903,457,100 9,470,100 28,660,000
Other “lode” material:
Gold-silver tailings_ 2 24,987 407 10,889 103,600
Copper cleanup.__. (%) 1,309 31 868 296,500
Copper precipitates. 22 66,892 ______ _________ 98,718,600
Lead cleanup.______ * 288 350 2,919 1,300
Total___________ 24 93,476 788 14,676 99,120,000
Total “lode”
material_______ 76 174,809,009 80,842 4,588,081 1,008,482,000 9,542,000 28,660,000
Placer.________________ 1 . 2 e e e e
Total all sources._ 77 74,809,009 80,844 4,588,081 1,003,482,000 9,542,000 28,660,000

1 Detail will not necessarily add to totals because some mines produce more than one class of material.
2 Combined to avoid disclosing individual company confidential data.

3 6 lead-zine mines and 1 zinc mine.
4 From properties not classed as mines.

Table 10.—Mine production of gold, silver, copper, lead, and zinc in 1967, by types of
material processed and methods of recovery, in terms of recoverable metals

Type of material processed Gold (troy Silver Copper Lead Zinc
and method of recovery ounces) (troy ounces) (pounds) (pounds) (pounds)
Lode:
Amalgamation: Ore___._________ 2 1 e emmmemecet e
Concentration and smelting of
concentrates: Ore___________. 75,548 4,418,383 1874,278,900 9,264,000 28,496,600
Direct-smelting:
Ore. e 4,504 155,021 14,350,600 211,200 163,400
Cleanup.-___ - 38 3,787 297,800 66,800
Precipitates_ o mmmmmm mmmmmme——- 98,718,600 _________._
Old tailings_ . __.___._-- 407 10,889 103,600 _.________
1171 5,292 169,697 113,470,600 278,000
Other: Leaching of copperore__. __._.__ _...___.__. 15,737,500 ____.______
Placer- oo o eeeeeae o 2 e e mmmmeeeo
Grand total . _______________ 80,844 4,588,081 1,003,482,000 9,542,060 28,660,000

1 Includes copper recovered from leaching of ore at operations that employ “dual-process” treatment of

leaching followed by flotation concentration.

extension of the mine begun in 1966. Re-
location of U.S. Highway 80, the main
Douglas-Tucson highway, along the north
side of the pit, progressed on schedule.

Approximately 3.4 million tons of ore
were treated at the copper concentrator at

an average rate of 13,000 tons per operat-
ing day. The recovered copper content of
the open-pit ores mined during the year
was 0.55 percent. Part of the ore from the
underground mine was shipped to the
company smelter at Douglas; part was
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treated at the Lavender open pit concen-
trator, and all of the concentrate produced
was smelted at Douglas.

Although underground exploration was
continued during the year, no important
discoveries were made. The tonnage of new
ore developed was somewhat less than the
tonnage mined. The company expected a
sharp decline in the output of Copper
Queen underground and Lavender pit ores
during the early 1970’s. To replace these
operations, Phelps Dodge planned to start
developing another ore body with the
completion of the Tyrone project in New
Mexico in late 1969 or in 1970.

The Douglas smelter, 40 miles east of
the Copper Queen Branch operations at
Bisbee, treated ores from the underground
mines at Bisbee, concentrates from the
Lavender-pit concentrator, and copper pre-
cipitates from Lavender pit leach material.
Also treated at the smelter were copper
scrap and other copper-bearing materials
on a custom or toll basis.

Production of copper from the New
Cornelia Branch, Ajo mine, was 40,118
tons, representing 26 percent of company
output. The ratio of waste to ore mined
in the Ajo open pit was 1.58 to 1, the
lowest stripping ratio of the three prop-
erties operated by the company. Installa-
tion of a short-head cone crusher and of
automatic ball mill controls were among
the major developments at this property
during the year.

Phelps Dodge Corp. and Tidewater Oil
Co., in a joint venture, were the success-
ful bidders on one of two tracts of land on
the San Xavier Indian Reservation. The
bonus offer was $501,938 for 24,935 acres
in the central and western part of the
reservation. Under terms of the mineral
prospecting permit, with option to lease,
Phelps Dodge and Tidewater were to have
2 years to evaluate the property and deter-
mine its potential. Prospecting may be
conducted for all minerals, other than gas
or oil or other hydrocarbons, sand and
gravel, and building stone. The successful
bid was to be approved by the landowners
before the permits were to be issued.

Ray Mines Division, Kennecott Copper
Corp., replaced the old jaw crusher located
at the Ray pit with a new 54-inch primary
gyratory crushing plant. The old jaw
crusher and other usable equipment was tc
be installed in the silicate-ore leaching
plant under construction.

MINERALS YEARBOOK, 1967

Ore treatment capacity at the concen-
trator-operated by Inspiration Consolidated
Copper Co., at Inspiration, was limited
by loss of the new leaching-plant excavator,
which failed during tests in 1966. Available
highest grade ores were mined; production
was at the maximum with the old equip-
ment. Ore treatment at Inspiration in-
volved segregation and treatment of three
kinds of ore—oxide, oxide-sulfide, and
sulfide ores. Oxide ore with negligible sul-
fide content was discarded after leaching.
After leaching, mixed oxide-sulfide ores
were sent to the concentrator for milling
to recover the sulfide content. Selectively
mined ores, high in sulfide and low in
oxide, were sent directly to the con-
centrator.

The Live Oak and Thornton open-pit
mines were operated continuously until
closed by the strike. Before the shutdown,
preproduction stripping of the Thornton
West extension was completed and ore
production begun. Preliminary development
of the Red Hill pit was completed. The
division mined and milled 4.0 million tons
of ore at an average rate of 20,270 tons
per day. The ratio of waste to ore was
slightly lower, 1:28 in 1967 compared with
1:30 in 1966. In 1967, 1,739 tons, 6 per-
cent of the total output by Inspiration
Division, was produced by waste dump and
in-place leaching. Vat leaching, a similar
process, was also used as the first step
in the processing of ore-grade material.
Leach solutions from vat leaching were
stripped of their copper content by electro-
winning, which produced a refined copper
cathode, and by precipitation of copper in
the off-solution in the form of cement cop-
per. Leached ores were retreated by grind-
ing and flotation concentration to liberate
and recover the sulfide copper. The tank
leach-concentrator process recovered 50.8
million pounds of copper, 94 percent of
the Inspiration output.

Operated by Christmas Division, Inspira-
tion Consolidated Copper Co., the Christ-
mas underground mine, 10 miles north of
Hayden, was closed from October 10, 1966,
to July 15, 1967, and was successfully re-
placed by an open-pit operation. In the
early stages of development, some diffi-
culties were encountered becaure the pit
was small, cramped, and lacked the pre-
production stripping needed for full pro-
duction. Accelerated waste stripping, ex-
tensive drilling, and assembling and train-
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ing a new work force caused abnormally
high costs. To offset these costs, copper
produced from ores mined at Christmas
was priced at 47 cents per pound rather
than the 38-cent price that prevailed
among most primary producers.

During 1967, the Christmas concen-
trator was operated 195 days and treated
856,926 tons of ore at an average of 4,394
tons per day, recovering 4,494 tons of cop-
per. The daily quantity of ore treated was
approximately 400 tons over the rated
capacity. Ore reserves at this property
were believed to be sufficient for approxi-
mately 8 years, during the early part of
which period the stripping ratio was ex-
pected to remain high. Prospects for devel-
oping additional ore were reported as good.

Concentrates produced from the open-
pit ores at Christmas were trucked 36
miles north to Miami and discharged into
railroad cars for a short haul up the hill
to the company smelter. At the nearby
electrolytic refinery, blister copper obtained
from the smelting of the concentrates was
refined to cathode copper.

Bagdad Copper Corp., a major in-
dependent copper producer in Arizona, re-
ported the production of 18,373 tons of
copper. Recovery of copper from sulfide
ores was 25.7 million pounds, 6 percent
lower than that reported in 1966. Account-
ing for the drop in production, the average
grade of ore mined during 1967 was 0.77
percent, compared with 0.94 percent in
1966. The quantity of waste material strip-
ped from the ore body during 1967 was
4 percent below that removed in 1966;
stripping, however, was in excess of that
required for ore production. The company
began stripping operations to uncover an
additional 17 million tons of ore. Estimated
life of the sulfide ore reserves was 23 years;
leach ore should last for an equal period.
The company operated normally during the
strike period, except that sales, somewhat
irregular, were largely for export; 13.3
million pounds of copper were sold in the
overseas market.

Miami Copper Co. Division, Tennessee
Corp. (a subsidiary of Cities Service
Co.), recovered copper from low-grade
copper ores obtained from the Copper
Cities open-pit mine, from leaching of
low-grade dumps at the Castle Dome prop-
erty, and from in-place leaching of ore at
the Miami mine. The Miami mine, closed
in 1959, had been operated by block
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caving. Concentrates produced at the Cop-
per Cities mill were shipped to the smelter
operated by Inspiration Consolidated Cop-
per Co. at Inspiration. Copper precipitates
from Castle Dome, Copper Cities, and
Miami were shipped to the Phelps Dodge
Corp. smelter at Douglas.

Production at the Magma and San
Manuel underground properties, of Magma
Copper Co., was adversely affected by the
strike. San Manuel Division mined 7.9
million tons of ore containing 0.758 per-
cent sulfide ore, compared with 14.4 mil-
lion tons assaying 0.772 percent sulfide ore
in 1966. Ore mined per operating day in-
creased for the second consecutive year,
from 37,791 tons in 1965, and 40,312 tons
in 1966, to 41,463 tons in 1967. Copper
recovery declined from 14.09 pounds per
ton of ore mined in 1966 to 13.68 pounds
in 1967. San Manuel quarried 36,1C0 tons
of limestone and 6,500 tons of quartzite for
metallurgical use.

The San Manuel concentrator treated
7.8 million tons of ore at an average rate
of 41,227 tons per operating day. Approxi-
mately 89 percent of the total copper and
93 percent of the sulfide copper were re-
covered, indicating a slight rise in plant
efficiency. The San Manuel smelter proc-
essed 183,460 tons of concentrate assaying
29.88 percent copper; 339,652 tons assay-
ing 29.95 percent copper was smelted in
1966. Metal production was 53,963 tons
of copper, 2,000 tons of molybdenum sul-
fide, 10,500 troy ounces of gold, and 166,-
900 troy ounces of silver.

The Magma mine at Superior, about 65
miles east of Phoenix in the Pioneer
(Superior) mining district, was operated
by Superior Division, Magma Copper Co.
Output was 219,510 tons of ore contain-
ing 4.77 percent copper, 0.026 troy ounce
of gold, and 1.01 troy ounces of silver per
ton, compared with 431,900 tons mined in
1966 containing 4.70 percent copper, 0.032
troy ounce of gold, and 1.13 troy ounces of
silver per ton. Copper production at
Magma was 9,550 tons, compared with
19,631 tons in 1966.

Development in the upper limestone beds
added 3.5 million tons of ore to the 3.5
million ton reserve reported in that area
in 1966. Including the ore in the lower
beds, total reserves were estimated at
nearly 9 million tons of plus 5-percent-cop-
per ore. ‘A study was underway to deter-
mine the economic value of the ore re-
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serves. Consideration was given to the
development of new mining methods, new
entries to the mine, and additional produc-
tion and treatment capacities. If carried
out, the program would increase daily pro-
duction capacity of ore from 1,500 tons
to a minimum of 2,200 tons at an esti-
mated cost of $20 million.

Twenty-two miles southwest of Tucson
at the Mission mine, operated by Asarco,
the $9 million expansion program was
completed during the first quarter, increas-
ing daily capacity about 50 percent to 25,-
000 tons. The company mined 4.6 million
tons of ore and 14.3 million tons of waste
material from the pit during the year.
Concentrates containing 36,746 tons of
copper were produced. Also recovered at
the concentrator was 194 tons of molyb-
denum concentrate and a small tonnage
of zinc concentrate. The mine was shut
down on July 17 because of the strike at
the smelter to which it ships its output. At
the Silver Bell mine, 40 miles northwest
of Tucson, Asarco mined 3.8 million tons
of ore and 9.2 million tons of waste
material. The mine was operated at full
capacity throughout the year, producing
concentrates containing 22,960 tons of
copper.

About 1.5 miles north of the Mission
mine on the San Xavier Indian Reserva-
tion, 4.6 million tons of waste material
was stripped from a mineralized area. The
mine will provide siliceous oxidized copper
ores for use as a converter flux at the
company Hayden smelter.

Plant construction and premining strip-
ping of overburden was begun at the Duval
Sierrita Corp. copper-molybdenum ore
body adjacent to the Esperanza property.
Funds required to finance the project,
estimated at $151 million including work-
ing capital, were to be obtained from the
following sources: $83 million from GSA,
$48.75 million from commercial bank
loans, and the remainder from Duval as
equity or loans. Duval agreed to provide
management and technical guidance to
Duval Sierrita Corp. at cost.

The contract provided that the repay-
ment of the Government advances was to
be made by deliveries of refined copper to
the Government by June 30, 1975; ad-
vances to be credited at the rate of 38
cents per pound of copper delivered. The
contract also provided that from the begin-
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ning of production to the final repayment
date certain minimum deliveries were to be
made at stated intervals.

Development of the mine for production
was to require removal of 105 million tons
of overburden. The plant was designed for
a minimum daily capacity of 60,000 tons
of ore. Production from known reserves
was expected to total 1.3 million tons of
copper and 119,500 tons of molybdenum,
together with 9 million ounces of silver.

Reaching an agreement with its unions
on September 1, Pima Mining Co. oper-
ated throughout the copper strike. The
new 3-year contract was expected to in-
crease labor costs about 6 percent over
the term of the contract. Authorized in
September 1966, the third major expan-
sion in 3 years was completed in July,
a $16.6 million project which increased
capacity of the mine and mill from 18,000
tons to 30,000 tons per day. The molyb-
denum recovery plant, completed late in
the year as a part of the expansion pro-
gram, was expected to recover approxi-
mately 450 tons annually.

Sales of copper in concentrates totaled
36,500 tons in 1967, compared with 34,500
tons in 1966. Copper concentrate produced
from ores mined and milled at Pima were
normally smelted and refined by Asarco
and Phelps Dodge Corp. Because of the
strike these smelters were closed; thus, the
company negotiated sales to smelters in
Japan and Canada, shipping concentrates
to these countries between August and
October.

Under terms of an agreement dated
November 23, 1959, Pima mined and
milled ores from the Banner Mining Co.
property, a part of the Pima pit. Banner
reimbursed Pima for mining, milling,
smelting, and refining costs.

Cement copper recovered from the
leaching of ore and waste dumps, in tanks
and in place, at 23 operations contained
69,473 short tons of recoverable copper.
The copper content of the precipitates
ranged from a low of 46.3 percent copper
to a high of 80.8 percent, averaging 73.8
percent. Copper produced by precipitation
from mine-water and leach solutions with
iron represented 10.5 percent of the mine
production.

Eight primary smelters were operated in
the State, primarily on ores produced by
the operating company. Four of the
smelters—Phelps Dodge Corp. smelter at
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Douglas, Inspiration Consolidated Copper
Co. smelter at Inspiration, Magma smelter
at Superior, and Asarco smelter at Hayden
—also treated ores on a custom or toll
basis. Phelps Dodge Corp., with smelters
at Ajo, Douglas, and Morenci, controlled
57 percent of the total smelting capacity
within the State; Magma Copper Co., with
smelters at San Manuel and Magma, ac-
counted for 13 percent. The smelters
operated by Kennecott Copper Corp. and
Asarco at Hayden, and by Inspiration Con-
solidated Copper Co. at Inspiration, each
accounted for 10 percent.

Approximately 2.2 million tons of ore,
concentrates, and precipitates was shipped
to smelters in or outside the State. These
shipments consisted of 1.9 million tons (87
percent) of concentrates obtained from
milling copper ores; 203,900 tons of direct
shipping ores (9 percent); and 76,500
tons (4 percent) of precipitates from
leaching ores in dumps, in place, in tanks,
and in heaps. )

Leaching.—As companies incorporated
the leaching process from a sideline to that
of an integral part of the copper-producing
operation, leaching of low-grade copper
ores in mine dumps was expanded. More
than 42.3 million tons of leach material
was placed in new or existing dumps.
Ultimately leading to large-scale chemical
mining, studies were underway or planned
on the use of nuclear and conventional
explosive charges to fracture low grade

copper ore bodies which would be leached .

in place by the controlled percolation of
solutions containing catalysts, solvents, and
bacteria.

As a forerunner of the new mining
systems, Ranchers Exploration and Devel-
opment Corp. installed a solvent-extraction-
electrowinning facility at its Bluebird mine
near Miami, Gila County. The facility
was to upgrade copper-bearing solutions
from the heaps by filtration and mixing
with a solvent to separate the copper from
acid and water. In the process, the copper
is stripped from solvent with a high-acid
solution; the copper and solution are then
sent to the electrowinning units, consisting
of cells containing starting sheets sur-
rounded by circulating copper-and-solu-
tion. Electric current passed through the
solution attracts the copper ions to the
starting plates. The copper cathode grows
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to almost 1 inch thick and weighs about
300 pounds. Shipped directly to the
fabricator, the cathodes contained 99.9 per-
cent copper. The plant designed and con-
structed by Bechtel Corp. has a daily
capacity of 15 tons of copper.

Kennecott Copper Corp. submitted a
proposal, based on a study,® to the Atomic
Energy Commission for a joint experi-
ment to evaluate the use of nuclear ex-
plosives in fracturing a low-grade copper
ore body for subsequent extraction of cop-
per by in-situ leaching methods. The Saf-
ford deposit of Kennecott Copper Corp.,
located about 9 miles northeast of Safford,
was suggested as the experiment site. The
experiment was to involve detonating a
20-kiloton nuclear explosive underground
in the oxide part of the deposit to fragment
a test zone of copper ore. (One kiloton is
equivalent to 1,000 tons of TNT high
explosive.) A pilot leaching plant, having
commercial size equipment, was to be built
to leach and extract copper from broken
ore. Collection of sufficient data to evalu-
ate the experiment was expected to take
about 1 year.

In May, Kennecott Copper Corp. began
constructing a copper silicate ore plant
and auxiliary facilities at Ray. The $35
million project was to include a 10,000-ton-
per-day leaching plant and a- sulfuric acid
plant to produce 750 tons of acid daily
from sulfur dioxide gas generated at the
smelter. The silicate ores were to be
crushed in a conventional crushing plant
to minus V2 inch, and the sands treated
by 10-day vat leaching. Classifier slimes
were to be leached by agitation for 2%
hours and then washed; the copper sulfate
solution was combined with the solution
from vat leaching, and the copper
recovered by electrolysis. The new plant
was designed to increase the annual copper
output at Ray by 24,000 tons. The acid
plant, expected to begin operations in the
last quarter of 1968, was to minimize sul-
fur dioxide emitted to the atmosphere.
Under construction, to replace the existing
facility, was a new cone-type precipitation
plant. The old facility, located near the
pit, was removed to extend the pit perim-
eter.

9 Kennecott Copper Corp., U.S. Atomic Energy
Commission, U.S. Bureau of Mines, Lawrence
Radiation Laboratory, and with technical assis-
tance of the Oak Ridge National Laboratory.
Sloop. June 1, 1967, 44 pp.
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During the first 6 months of the year,
Inspiration Consolidated Copper Co. con-
ducted full-scale test of plans for mining
and leaching the Ox-Hide ore body, small
areas were mined, and dumps prepared
and acid-leached. With earlier projections
confirmed, the property was prepared for
production—initial grading for leach-dump
areas and the design of plant facilities was
begun. Initially, the ore was to be mined
at a rate of about 6,000 tons per day; later
the rate was to be increased to 12,000 tons.
Estimates indicated that about 3.8 pounds
of copper was to be recovered per ton of
ore treated. Tractor-rippers were to be
used for ground breaking, since little
drilling and blasting were required; self-
loading scrapers were to transport broken
ore to leach dumps.

Gold.—The 43-percent decline in gold
production reflected the lower output of
copper; gold production totaled 80,800
troy ounces. Eighty-three percent, 66,900
ounces of gold, was recovered as a byprod-
uct in the refining of copper; 16 percent,
13,000 ounces, as a byproduct of lead-zinc
ores; and 1 percent from other ores. Eight
mining operations—Copper Queen, New
Cornelia, and Morenci Branches, Phelps
Dodge Corp.; Iron King, Shattuck Denn
Mining Corp.; San Manuel, San Manuel
Division, Magma, Superior Division,
Magma Copper Co.; Christmas, Inspiration
Consolidated Copper Co.; and Ray, Ray
Mines Division, Kennecott Copper Corp.—
furnished 98 percent of the gold output.
Phelps Dodge Corp., the largest producer,
accounted for 59 percent of the output.

This firm’s combined byproduct gold
output, recovered from the refining of cop-
per totaled 48,000 ounces, compared with
87,006 ounces in 1966 and 96,000 ounces
in 1965. Magma Copper Co., the second
largest producer in the State, also re-
covered gold as a byproduct of copper
refining. Stipulated in the annual report,
the company produced 15,504 troy ounces
of gold—10,534 ounces at the San Manuel
Division and 4,970 ounces at the Superior
Division in Pinal County.’® Combined
output from the two properties was 56
percent below that of the previous year
primarily because of lower tonnage of ore
milled and a lower gold content of the
ore.

Shattuck Denn Mining Corp. recovered
approximately 13,500 troy ounces of gold
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from lead-zinc ores obtained from the
Iron King mine in Yavapai County.

Iron Ore.—Production of iron ore in
Arizona increased significantly during the
year because of the threefold increase in
the tonnage of ore mined and shipped from
the Apache mine for testing by CF&I Steel
Corp. The Apache deposit, east of Young
on the Fort Apache Indian Reservation, is
held by the company under lease from
the Apache Indian tribe. Chas. Pfizer &
Co., Inc., produced hematite ore for use as
a paint pigment from the Cowden mine,
near Seligman, Yavapai County. Of special
interest to the mining community was the
recent announcement by Sovereign In-
dustries, Inc., that it had acquired rights to
the Black Mountain magnetite ore deposits
in Pinal County, together with the mining
equipment and metallurgical facilities at
Coolidge. The company announced plans
to operate the Black Mountain deposit and
the hydrogen plant at Coolidge. This
operation was in conjunction with a new
reduction furnace for the output of 20,000
tons of sponge iron pellets per year for
sale to the mining companies, for the
precipitation of cement copper. Scheduled
to begin production in August 1968, the
plant also had a designed capacity to pro-
duce 10,000 tons per year of metallurgical-
grade iron powder. Sovereign also planned
to operate the electric steelmaking facilities
at Coolidge and to transfer to this site a
small rolling mill from Philadelphia, Pa.
Reportedly, the company was also consider-
ing plans to produce 2 to 5 million tons
of iron pellets per year, for shipment by
unit train to western and gulf steel mills,
as well as for the Japanese market.

Lead.—Output of lead recovered from
ores mined in the State totaled 4,771 short
tons, 8 percent below that of 1966. Most
of the output was from lead-zinc ores
produced at the Iron King mine, 20 miles
west of Prescott, by Shattuck Denn Min-
ing Corp., and concentrated in the com-
pany mill. Concentrates from the mill were
shipped to the Asarco smelters at Amarillo
and El Paso, Tex. Continental Materials
Corp., the second largest producer, mined
zinc ores from the CWT mine in Pima

10 Mzstgma Copper Co. Annual Report, 1967,

pP. (=35,

11 Skillings’ Mining Review. Sovereign Iron
Ore and Steel Projects in Arizona, V. 56, No.
48, Dec. 2, 1967, p. 16.
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County. Arivaca Mining Corp. operated
the Glove mine near Tucson, and Donald
C. Gilbert operated the Royal mine near
Patagonia. Yavapai County, with three
operators, led the State with output of
4,393 tons, representing 92 percent of the
production. The remaining 8 percent came
from 11 operations in Cochise, Mohave,
Pima, Pinal, Santa Cruz, and Yuma
Counties.

Mercury.—A small quantity of mercury
was produced from five mines in the
Mazatzal Mountains in Gila and Maricopa
Counties. Reflecting a lower demand for
the commodity in world and domestic
markets, production and value of mine
shipments declined. The availability of sup-
plies from the GSA stockpile tended to set
a market ceiling at a level of $500 to $510
per 76-pound flask, limiting output from
high-cost properties.

Mercury content of the ore mined
ranged from 0.05 to 0.17 percent, with 96
percent of the ore furnaced and the bal-
ance retorted. The Pine Mountain mine,
Maricopa County, operated by United
Nuclear Corp. was the largest producer,
followed in descending order by the Na-
tional mine, Maricopa County, owned by
Big Sam Mines, Inc.; Sunflower mine,
Maricopa County, operated by Posey Min-
ing Co.; and the Cypress mine, Gila
County, owned by Gordon X. Grimes and
operated by Cane Springs Milling & Min-
ing Co. Gale Smith recovered a small
quantity of mercury from dump material
at the Ord mine in Gila County. Buyers
of mercury, in order of quantity purchased,
were Philipp Bros. and Chemical Manu-
facturing Co.

Molybdenum.—The molybdenum short-
age that occurred in 1964-66 ended early
in 1967. Supply and demand were in
reasonable balance in the first half of the
year, as consumers built inventories in
anticipation of strikes. Augmented by U.S.
stockpile releases, these large inventories
carried most consumers through the year-
end, unaffected by strikes in the copper in-
dustry and at molybdenum conversion
plants.

Output of molybdenite concentrate
(MoSz) at byproduct recovery plants in
the State declined 7 percent because of
the strike. Six of the State’s 11 conversion
plants were closed. With the strike in
effect, mines in Arizona accounted for 11
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percent of the total U.S. molybdenum
shipments.

More than 56.3 million tons of crude
ore from 10 properties, containing from
0.002 to 0.053 percent M_S,, were proc-
essed to recover 1.2 million tons of cop-
per concentrates. Recovered from these
concentrates were 8,645 short tons of mo-
lybdenite concentrate, whose molybdenum
content ranged from 46.1 percent to 55.8
percent, averaging 53.8 percent for the
4,650 tons produced. Shipments were 8,633
tons of concentrate with content of 4,630
tons molybdenum valued at $15.4 million.

Exports of concentrates containing 791
tons of molybdenum, represented 17 per-
cent of the total shipments. Stocks on hand
December 31, 1967, were 173 tons, com-
pared with 161 tons at the end of 1966.
The average price received for molybde-
num in concentrate form was $1.66 per
pound, compared with $1.75 per pound in
1966.

Begun by Pima Mining Co. in mid-1966,
a molybdenum-production program was
completed during the year with the instal-
lation of additional equipment to process
approximately 450 tons of low-grade con-

centrate annually into a marketabie
product.
Silver.—The increased industrial de-

mand, and the sharp rise in the price re-
sulting from the curtailment of sales by
the Government, prompted considerable
interest in silver-bearing properties. Ex-
ploration and development activities were
reported in several areas of the State,
notably in the Tombstone area where in
less than 4 months 400 new locations were
filed. Escapule Mining Association con-
tinued work at the Santa Anna mine.
Piedras del Sol Mining Co. reported that
it had completed a crosscut to a silver-
bearing vein at the Side Wheel mine on
Military Hills 2 miles from Tombstone; at
the last report the company was drifting
on the vein. W. W. Grace and Associates
exercised an option to purchase the Old
Chance mine, adjoining Escapule’s Santa
Anna mine. In Mohave County, the old
McCracken mine, a silver-lead-zinc prop-
erty near Yucca, was reopened by the Ca-
nadian firm of Magnum Consolidated Min-
ing Co., Ltd. Underground exploration was
continued at the Silver Crown mine, a sil-
ver-lead development of Arizona-Michigan
Mining Co. in Yavapai County.
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Completed to the satisfaction of the Gov-
ernment were the OME contracts nego-
tiated with Big Treasure Mining and
Development Co. and Donald C. Gilbert,
to explore for silver at the Little Treasure-
Adjust group of claims in Pinal County
and the Royal Deer-Horn claims in Santa
Cruz County, respectively.

Production of silver dropped 28 percent
(1.8 million ounces) below that of 1966,
largely because of the copper strike. Of
the total quantity of silver produced, 87
percent, 4.0 million ounces, was recovered
as a byproduct of copper ore, 11 percent
from lead-zinc ores, 1 percent from dry
silver ores, and 1 percent from miscellan-
eous ores and materials. Phelps Dodge
Corp., with three mines—Copper Queen-
Lavender, New Cornelia, and Morenci—
was the leading producer, accounting for
1.2 million ounces, 25 percent of the pro-
duction. The five leading silver-producing
companies—Phelps Dodge Corp., Asarco,
Duval Corp., Pima Mining Co., and Shat-
tuck Denn Mining Corp.—accounted for
81.3 percent of the State total. In 1967,
the ratio of recoverable silver to copper,
in the copper ores mined, was 8.9 ounces of
silver for each ton of copper produced,
compared with 8.2 ounces in 1966.

Tungsten.—A small quantity of tungsten
concentrate (60 percent WQOs;) was pro-
duced from ore mined at the Carboloy
mine in Pima County and shipped to Ken-
nametal Inc., Fallon, Nev., by Fernstrom
Mining Co.

Uranium.—Valued at $666,000, produc-
tion (recoverable content UsQOs) declined
81 percent, both in output and in value.
These declines were caused primarily by
the closing in July 1966 of the Orphan
mine of Westec Corp. on the south rim of
the Grand Canyon, and by a lower output
of ore by Foote Mineral Co. and Vana-
dium Corporation of America (VCA) from
mines in Apache County. On August 30,
stockholders of these two companies ap-
proved the merger of VCA into Foote
Mineral Co. The Monument No. 2 mine,
VCA’s largest uranium-vanadium opera-
tion, was closed. The Orphan mine, pur-
chased by Cotter Corp. in August, began
mining at the end of September at the
rate of 100 tons of ore per day.
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Shipments of crude ore from 14 opera-
tions, 13 in Apache and one in Coconino
County, to processing plants at Grand
Junction and Canon City, Colo., and Ship-
rock and Grants, N. Mex., totaled 15,723
short tons. The f.o.b. mine value of the
ore shipped ranged from $2.56 per ton for
crude ore containing 0.08 percent uranium
oxide (UsOs) to $203.50 per ton for crude
ore containing 2.09 percent UsQOs. The
average grade of the ore shipped was 0.28
percent UsOs, 0.08 below that reported for
the previous year. The average value of
mine shipments for the 15,700 tons pro-
duced was $22.29, $8.53 per ton below
that reported in 1966.

Vanadium.—Vanadium was recovered
from uranium-vanadium ores mined in
Apache County. The ores were processed
at the Climax Uranium Co., Amax Nu-
clear Division, American Metal Climax,
Inc., mill at Grand Junction, Colo., and
the Foote Mineral Co. mill at Shiprock, N.
Mex.

Zinc.—Ores from three lode mines in
Mohave, Pima, and Yavapai Counties
yielded 13,700 tons, 95 percent, of the
recoverable zinc produced in the State.
Total State output declined 10 percent in
quantity and 14 percent in value below
that of 1966. This decline was caused
primarily by a decrease in the tonnage and
grade of the ore produced at the Iron
King mine operated by Shattuck Denn
Mining Corp., and by the closing of the
Old Dick mine in mid-1966 when ore re-
serves were exhausted. Except for an ex-
ploration and development program to
search for new ore and to develop a pre-
viously discovered ore zone, the Old Dick
underground mine and 330-ton-per-day se-
lective flotation mill owned by Cyprus
Mines Corp. were inactive the entire year.
The Bruce shaft was deepened to 70 feet
below the 1,700-foot level; crosscuts and
drifts were driven on four levels to develop
and delineate the deep ore body. By the
fourth quarter of 1968, the shaft was to be
at its planned depth of 2,200 feet and the
mine developed on eight levels. With the
completion of development work late in
1968, sufficient ore reserves would be avail-
able to operate the mill at its maximum
monthly capacity of 10,000 tons for at
least 18 months.
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NONMETALS

Asbestos.—Asbestos was shipped from
three underground mines located in the
Salt River Valley of South Central Arizona
near Globe. Nearly all of the output was
short-fiber material used in manufacturing
asbestos products; a small quantity was
classified as filter fiber. The leading pro-
ducer, Jacquays Mining Corp., selectively
mined and hand sorted chrysotile ore at
the Chrysotile mine for shipment to the
company mill at Globe. Production also
was reported by Asbestos Manufacturing
Co. from the Phillips mine and Metate As-
bestos Corp. from the Lucky Seven.
Through research, in recent years Arizona
producers have developed several useful ap-
plications for the iron-free fiber, both in
food and as a medium in water filtration.

Cement.—Portland and masonry ce-
ments were produced by Arizona Portland
Cement Co., a division of California
Portland Cement Co., at its Rillito plant,
Pima County, and by Phoenix Cement Co.,
a division of American Cement Corp., at
Clarkdale, Yavapai County. Portland ce-
ment clinker produced in the Rillito and
Clarkdale plants was used in making
masonry cement. Most of the portland ce-
ment produced consisted of types I and IL
Shipments of finished portland and pre-
pared masonry cements were mainly within
the State. Only a small percentage of the
entire output was bagged; most of the
cement was shipped in bulk by truck or
rail.

Clays.—The total quantity and value of
clay sold or used in the State increased.
Output of miscellaneous clay used in
manufacturing building brick and portland
cement declined 25 percent. Kaolin mined
by Franconia Mining Corp. from the
Klaner and Doolin pits near Franconia,
Mohave County, was sold for refractory
use. The quantity of bentonite clay used
in filtering and decoloring mineral and
vegetable oils, as reservoir lining, as a
binder for taconite pellets, for enameling,
and other purposes, increased 44 percent.

Diatomite.—A small quantity of crude
diatomite—prepared and sold for use as
a filler—was mined by Arizona Gypsum
Corp. from the White Cliffs property near
Mammoth, Pinal County.
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Feldspar.—Industrial Minerals Division,
International Minerals & Chemical Corp.,
was the State’s only producer of crude and
ground feldspar. Used in manufacturing
pottery and enamel, all of the potash
feldspar produced at the Taylor mine in
Mohave County was ground in the com-
pany mill near Kingman.

Fluorspar—C. L. Whitelock reported
the production and shipment of 10,000
tons of fluorspar from the Lone Star mine
in Cochise County. The material contain-
ing 80 percent CaF2, was used as a fluxing
agent.

Gypsum.—Gypsum production came
from three mines in Pinal County and one
in Yavapai County. Harquahala Gypsum
Co. near Salome, Yuma County, was idle.
One-third of the total output was calcined
and used in the manufacture of building
products. Uncalcined gypsum was sold for
agricultural purposes and as a cement
retarder.

Lime.—The closing of the copper mines
by the strike resulted in a 15-percent de-
cline (32,190 tons) in the quantity of
quick and hydrated lime sold or used
lowering the total to 186,234 tons. Of
the seven plants reporting production,
three were at copper concentrators—
Morenci, Ray, and San Manuel. Most of
the output was used in concentrating cop-
per; the remainder was used in manu-
facturing electric furnace steel, magnesium,
pulp and paper, sugar refining, and water
purification. With the installation of a
new 220-ton-per-day rotary kiln, Paul Lime
Plant, Inc., Paul Spur, doubled production
capacity in April. Installation was
prompted by the need to provide addi-
tional capacity to supply an expanding
copper industry. Spreckels Sugar Co. re-
ported new production of lime at its re-
cently completed sugar refinery near
Chandler.

Mica.—A small quantity of scrap mica
produced by Buckeye Mica Co. at its mine
near Buckeye, Maricopa County, was dry-
ground at the company mill in Buckeye.
The ground mica was sold for use in manu-
facturing paint and roofing materials, for
well drilling, and in cement testing
laboratories.

Perlite.—Output of crude perlite from
three Pinal County mines increased 25
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percent. Most of the crude was shipped to
processing plants outside the State. Arizona
Perlite Roofs, Inc., operated the Adams
and Iberri mines near Superior in Pinal
County and shipped crude perlite to the
Supreme Perlite, Inc., expanding plant in
Maricopa County and to an expanding
plant outside the State. Expanded perlite
produced by Supreme Perlite, Inc., was
used as concrete aggregate, in plaster, as
loosefill insulation, and as a soil condi-
tioner. Harborlite Corp. shipped crude per-
lite from its mine in Pinal County to com-
pany-owned and other expanding plants
outside the State.

Pumice.—Accounting for 31 percent of
the Nation’s requirements, Arizona led all
other States in the production of pumice
and pumicite materials. Output of pumice
—consisting of volcanic cinders, scoria, and
pumice—decreased 39,000 tons. Production
came from 11 mines, eight in Coconino
County and one each in Apache, Graham,
and Yavapai Counties. The main use was
,in road construction; other uses were as
railroad ballast and as a concrete aggre-
gate.

Pyrites.—Pyrite from the Magma mine,
Magma Copper Co., was sold to Kennecott
Copper Corp. as a supplemental feed for its
sulfuric acid and sponge iron plant at Ray.
Primary feed for the acid plant was copper
sulfide ores from the Ray pit. The sulfuric
acid was used in leaching waste dumps
and with sponge iron in the LPF process.
Output of byproduct pyrite declined 50
percent in quantity and 49 percent in
value.

Sand and Gravel.—Ranking second in
value of mineral output in the State, sand
and gravel production declined 11 per-
cent (2.2 million tons) in quantity and 17
percent ($3.4 million) in wvalue. Output
was reported from 86 commercial and 105
Government-crew and -contractor opera-
tions. Of the 8.2 million tons shipped by
commercial carrier, 99 percent were by
truck and 1 percent by rail. Ninety per-
cent of the total output was processed at
63 stationary and 52 portable plants.

Commercial production consisted of 4.5
million tons of gravel and 3.8 million tons
of sand. Approximately 306,000 tons of
the commercial sand and gravel produced
was pit-run material. The average price
for pit-run material was $0.69 per ton;
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that for processed material was $1.14.
Overall average for the 8.2 million tons
produced was $1.13 per ton.

Table 11.—Sand and gravel preduction in
1967, by counties

(Thousand short tons and thousand doliars)

County Quantity Value
Apache____________________ 344 $444
Cochise_ ... ____________ 1,028 925
Coeonino_ . _______ 1,977 1,928
Gila____ 372 63
Graham _ 295 259
Greenlee 189 179
Maricopa. 5,098 5,325
Mohave.___________________ 483 484
Navajo_ . _______________ 598 660
Pima______________________ 1,988 2,034
Pinal _____________________ 1,240 1,271
Santa Cruz________________ 521 456
Yavapai___________________ 2,000 1,801
Yuma_____________________ 447 625

Total ._______________ 16,580 17,017

Government-crew and -contractor out-
put consisted of 6.6 million tons of gravel
and 1.7 million tons of sand. Approxi-
mately 1.3 million tons was pit-run ma-
terial. The average value for pit-run ma-
terial was $0.50; that for processed
material was $1.01.

Road construction absorbed 63 percent
(10.4 million tons) of the total output of
16.5 million tons of construction sand and
gravel; that for building, 4.4 million tons,
27 percent of the total. A small .quantity
was used for railroad ballast, fill, and un-
specified uses.

Industrial sand production, 25 percent
below that reported for 1966, was mostly
unground sand used in oil-formation frac-
turing; a small quantity was sold for en-
gine and blast sand.

Stone.—Production of stone in the
State declined to 1.9 million tons valued
at $3.5 million—16 percent, 361,000 tons,
in quantity and 15 percent, $600,000, in
value. Crushed limestone, used principally
in making cement and lime, and as a flux
in copper smelting, accounted for 76 per-
cent of the total stone produced. Produc-
tion of miscellaneous stone by Federal
agency crews and contractors for riprap
and concrete and road material declined
77 percent. Crushed sandstone for use as
flux in the milling of copper ores declined
43 percent. Output of crushed basalt and
marble increased. A small amount of
crushed granite was produced for use in
constructing roads.
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Table 12.—Sand and gravel sold or used by producers, by classes of operations and uses
(Thousand short tons and thousand dollars)

1966 1967
Quantity  Value Quantity Value

Class of operation and use

Commercial operations:
Sand:

2,849 $3,382 2,663 $2,997
439 573 560 665

______________ 1102 1287
234 200 455 175

224 2208 (O] [O)

® ® O] (O]
1 8 ¢ 1 9

(O] ® [©) ®
3,547 4,371 3,781 4,138

Gravel:

..................................... 2,213 2,945 1,775 2,569
1,468 1,784 1,892 2,075
______________ 317 334
722 554 737 421

. Mo mmmeimccccccce semezo eoaceooo ® (O]
Miscellaneous.__________________ - 74 83 30 49
Total o e eeees 4,477 5,366 4,451 5,148
Total sand and gravel________________________._. 8,024 9,787 8,232 9,281

Government-and-contractor operations:
Sand:

75 62 . oo
8,845, 8,912 6,539 6,071
195 182 83 62
Total. e 9,115 9,156 6,622 6,133
Total sand and gravel. ... oo 10,706 10,711 8,348 7,736

All operations:
Sand - - e i 5,138 5,926 5,507 5,736
Gravel - . . e 13,592 14,522 11,073 11,281
Total e 18,730 20,448 16,580 17,017

1 Railroad ballast, “Other (construction),” blast, and oil (hydrafrac) sand combined to avoid disclosing
individual company confidential data.

2 “Other (construction),” blast, and oil (hydrafrac) sand combined to avoid disclosing individual company
confidential data. o

3 Railroad ballast and ‘““Other”’ gravel combined to avoid disclosing individual company confidential data.
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Table 13.—Stone production in 1967, by

counties
County Short tons Value

Apache______________ 3,089 $6,888
Cochise. - _ w w
129,789 370,175
136,002 301,588
1,253 5,018
w w
14,920 36,673
42,836 154,188
2,414 13,950
w w
61,045 169,020

7,234 14,
529,114 621,170
Yuma.__.___ 6,673 116,610
Undistribute 975,821 1,681,550
Total__._______ 1,910,190 3,491,140

‘W Withheld to avoid disclosing individual com-

pany confidential data; included

tributed.”

with “Undis-

Table 14.—Stone sold or used by producers, by kinds

Basalt and related Granite Limestone Marble
Year rocks (traprock)

Skorttons  Value Shorttons Value Short tons Value Short tons Value
1963._.__ 80,816 $208,716 20,705 $32,738 1,771,114 $2,307,107 22,713 $287,042
1964 __ 40,814 70 W 1,800,623 2,483,623 122,476 1275,787
1965.____ w 236,735 362,186 1,601,867 2,146,62 w W
1966 __ 10,347 31,226 _______ __________ 1,590,470 2,261,527 21,164 278,708
1967.____ 146,075 367,937 34,877 117,313 1,449,230 1,934,303 23,124 289,902

Sandstone Other stone Total

Short tons Value Short tons Value Short tons Value
......................... 714,897 $1,574,782 646,370 $658,765 3,256,615 $5,069,150
. 788,171 1,675,194 21,107,096 21,811,973 3,759,180 6,282,947
- 460,152 1,233,788 175,287 428,575 2,474,041 4,171,175
_ 318,444 883,907 330,111 635,813 2,270,536 4,091,181
______ 211,253 704,523 ,631 77,162 1,910,190 3,491,140

W Withheld to avoid disclosing individual company confidential data; included with “Other stone.”

1 Excludes dimension marble; included with “Other stone.”
2 Includes dimension marble.

Table 15.— Stone sold or used by producers, by uses

1966 1967
Use -
Quantity Value Quantity Value
Dimension stone:
Rough construction._ _ __short tons__ 1,357 $12,985 132 $1,160
e - do.__ 283 ,260 200 ,00
Rough architectural __ _cubic feet_ 16,159 14,524 21,466 26,268
Dressed architectural . __________________ do____ 7,999 20,570 12,878 32,805
Flagging______________________________ do____ 55,892 54,590 29,225 42,924
Total (approximate, in short tons)____________ 7,700 105,929 5,200 107,157
Crushed and broken stone:
Riprap______ . ____ short tons__. 130,026 195,048 15,725 27,767
Metallurgical ... ___ ___________________ do__._ 502,006 1,086,688 305,289 682,937
Concrete and roadstone_ _do____ 235,673 548,251 248,603 610,618
Lime.________________ _.do___ 450,016 896,545 347,504 702,095
Other_________________________________ do___. 1945,086 11,258,720 2987,917 21,360,566
Total.___________ . __________ do_._. 2,262,807 3,985,252 1,905,038 3,383,983
Total stone (approximate, in short tons)_______ 2,270,500 4,091,181 1,910,200 3,491,140

! Includes stone used in abrasives, agriculture, animal feed, cement, landsecaping,

polyester filler, precasting, roofing granules, signs, stucco, terrazzo,
2 Includes stone used in abrasives, animal feed, cement, cer

, walls,

amics, cleansers,

neutralizer, plastering, roofing granules, terrazzo, veneer, and for unspecified use.

mineral food, paper,
and for unspecified use.
, decorative uses, enamel,
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MINERAL FUELS

Helium.>—Grade-A helium was pro-
duced throughout the year at the Kerr-
McGee Corp. Navajo helium plant. At the
plant, helium was extracted from naturally
occurring, nonhydrocarbon gas produced
from the Pinta Dome and Navajo Springs
fields in Apache County.

The Bureau of Mines estimated ** that
the Navajo plant produced for sale about
73.8 million cubic feet of grade-A helium
in 1967 valued at $2.07 million, a 16-
percent increase over the estimated 1966
production of 63.5 million cubic feet.

The Navajo plant was equipped to lig-
uefy large quantities of the produced
helium. However, no data were available
on the relative volumes of gaseous and
liquid helium produced and sold at the
plant.

Early in the year, Kerr-McGee Corp.
notified the State Land Department that
because it was unable to find helium pur-
chasers interested in the price of $35 per
1,000 cubic feet of helium, the gas was
offered at $28. The change reduced the
wellhead value of the helium-bearing gas
from $1.76 to $1.06 per 1,000 cubic feet;
this change, in turn, reduced the royalties
received by the State.

Financial difficulties continued to delay
construction of the proposed $1 million
helium plant of Arizona Helium Corp.;
originally scheduled for completion in
January, the plant was planned for a site
near the town of Navajo, south of the
Pinta Dome helium field.

Natural Gas.—The State Oil and Gas
Conservation Commission reported ! a 16-
percent decline in natural gas production,
resulting from depletion of the reservoirs
in the producing fields. At yearend, seven
wells were producing natural gas.

As part of its plan to supply additional
gas to the southern California market, El
Paso Natural Gas Co. built 130 miles of
30-inch gas pipeline in Navajo, Coconino,
Yavapai, and Mohave Counties. E1 Paso
also replaced a 20-year-old gas pipeline
which served the Morenci mine of Phelps
Dodge Corp. The new 10-inch line was to
supply gas to three existing mining and
smelting customers: Phelps Dodge was to
receive 10.31 million cubic feet per day;
Compafiia Minera de Cananea, S.A., 4.44
million; and Kennecott Copper Corp.,
3.36 million. The remaining 1.02 million
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cubic feet of daily capacity was to serve
four utility customers.

Petroleum.—In petroleum production,
Arizona had a record vyear—drilling
reached an alltime high, and the first ma-
jor field was discovered. Output of crude
oil was 22 times that of the previous year
—all because of the new field.

The discovery of the new field, Dineh
bi Keyah (in Navajo “The People’s
Field”), resulted from the workover of an
old well: The Kerr-McGee Corp. No. 1
Navajo, sec. 32, T 36 N, R, 30, E,
Apache County, drilled in 1965 to
total depth of 3,864 feet in granite and
abandoned. In January 1967 the well was
reentered and casing was perforated with
four shots per foot in the 2,860- to 2,885-
foot interval; after acidizing and fractur-
ing, the well was completed for a daily
gage of 634 barrels of 43.3° API oil. An
additional zone, 2,885 to 2,942 feet, was
opened in July; production was gaged at
1,851 barrels of oil per day. The produc-
tive zone was unique in that it was an in-
trusive Tertiary syenite sill in sediments
of Pennsylvanian age.

The field rapidly developed on a 160-
acre pattern; at yearend, 13 wells were
yielding 298,850 barrels of oil per month.
During the summer, Kerr-McGee built a
33-mile, 8-inch crude-oil pipeline from the
field to the Four Corners Pipeline Co.
pipeline 12 miles southeast of Shiprock,
N. Mex.; the line had an initial daily ca-
pacity of 20,000 barrels but, with the addi-
tion of pump stations, could be increased
to 40,000 barrels. Helium-bearing gas
showing helium-content of 5.18 to 6.23
percent was found in several of the wells
in the Devonian formations.

Of the older fields, Dry Mesa field was
the leading source, with output of 45,854
barrels; East. Boundary Butte was next
with 39,355 barrels.

Drilling activity was at an alltime high;
the 47 wells exceeded the previous record
year, 1962, by one well. Exploratory drill-
ing increased 10 wells over the level of
1966; the one discovery well—at Dineh bi

12 Prepared by Office of Assistant Director—
Helium, Washington, D.C.

13 The Bureau of Mines estimate is based on
Arizona Oil and Gas Commission reports, and
does not involve information or data furnished
by the company.

14 State of Arizona. Monthly Oil, Gas, and
ngsléum Production, December 1967 and December
1966.
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Keyah—caused the huge increase in de-
velopment drilling and was the incentive
for much of the exploratory effort.

The interest aroused by the Dineh bi
Keyah field was reflected in bidding at
Navajo Tribal Council sales of oil and gas
leases. Two sales brought total bonuses of
$1.59 million for leases on 175,670 acres,
an average of $9.03 per acre. A sale on
March 16, covering 45,242 acres, brought
bonuses of $400,167; high bid was $52.77
per acre. On May 26, the tribe offered
leases on 215,822 acres situated on the
flanks of, and away from, the expected pro-
duction trend of the Dineh bi Keyah field.
However, $1.19 million was paid for leases
covering 130,428 acres of the offering;
high bid was $100 per acre and the aver-
age was $9.09.
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Tabie 16.—Oil and gas well drilling in
1967, by counties

County Oil Gas Dry Total Foot-

age

Exploratory com-

pletions:
Apache.___ 1 ... 22 23 175,125
Coconino. _ RO 1 1 6,500
Navajo.... RO 1 1 1,400
Total_________ 1 ... 24 25 83,025

Development com-

pletions:

Apache.________ 11 3 8 22 175,762
Total all

drilling_____ 12 3 82 47 158,787
Source: Petroleum Information Corp., 1967

Résumé, Oil and Gas Operations in the Rocky
Mountain Region.



Table 17.—~Principal producers and processing plants in 1967

C dity and pany Address Type of activity County Other Remarks
commodities
Asbestos: .
Asbestos Manufacturing Co..... Box 812 Underground mine_____.... Gilao e e Crushing, screening, and air-
Globe, Ariz. 85501 separation plant.
Jacquays Mining Corp..ooooo.. 1219 S. 19th Ave. ceedO o cee-doo_ooo ecce mmmmemmmmmm——— Crushmg, screening, and air-
c Phoenix, Ariz. 85009 separation plant at Globe.
ement:
American Cement Corp., 2404 Wilshire Blvd. Plant_ . _______ Yavapai..._..__ Clay, stone..... Dry process; three-rotary-kiln
Phoenix Division. Los Angeles, Calif. 90057 . cement plant at Clarkdale.
Arizona Portland Cement Co.,a Mokil Bldg. SRR 1. S, Pima_.___._.___ Stone. - ... Dry process; three-rotary-kiln
division of California 612 S. Flower St. cement plant at Rillito.
Portland Cement Co. Los Angeles, Calif. 90017
ays:
Filtrol Corpa - cccmcmcncccaan 3250 E. Washington Blvd, Open pit mine. .. _______
Los Angeles, Calif. 90023
Grabe Brick Co., Inc. oo ox 5631 PR 1. RN
Tucson, Ariz. 85703 X
Phoenix Brick Yard. .. ____._. 1814 S. 7th Ave. Two open pit mines__..._.
Phoenix, Ariz. 85007 .
Tucson Pressed Brick Corp-_.-. Box 2592 Open pit mine__ _ _.....__
Tucson, Ariz. 85702
Copper: . . I
American Smelting and Refining 120 Broadway Three open pit mines, leach ___.do.__...___ Silver, zine, Two open-pit mines, leach
Company. New York, N.Y. 100056 dumps, two mills, molybdenum, dumps, flotation mill and
precipitation plant. precipitation plant at Silver
Bell; open pit mine and
flotation mill near Sahuarita.
DO emcccaae e B U Hayden custom smelter._. Gila...__...._. Gold, silver..__.
Arizona Ranch & Metals Co...- 218 'W. Main Open pit mine, precipita~ Yuma..__._ eeee  mmmemecccamaeea Vat leaching-iron precipitation.
Scottsdale, Ariz. 85251 tion plant.
Bagdad Copper Corp.acocoee- Box 245 Open pit mine, leach Yavapaio...._.. Gold, silver, Flotation mill, powdered copper
Bagdad, Ariz. 86321 dumps, mill, precipita- molybdenum. refinery.
tion plant, refinery. .
Duval Corpaccmmccmccccccaccan Box 1271 Open pit mine, leach =~~~ Mohave._..._.. Gold, silver, Open pit mine, leach dumps,
Kingman, Ariz. 86401 dvmps, mill, precipitation molybdenum. flotation mill, and precipita-
plant. | tion plant near Kingman,
DO e Box 38 Two open pit mines, leach Pima......._... ceedoooooo Two open pit mines, leach
Sahuarita, Ariz. 85629 dvmps, mill, precipita- dumps, flotation mill, and
tion plant. precipitation plant near
3 . : Sahuarita.
Inspiration Consolidated Copper Inspiration, Ariz. 855637..... Three open pit mines, ~~  Gila...._.__... PR U S Open pit mine and flotation
0. leach dumps and in-place mill at Christmas; two open
leaching, two mills, pit mines, leach dumps and
precipitation plant, in-place leaching, ‘‘Dual-
electrolytic refinery. process’’ mill, precipitation
plant, and electrolytlc
. refinery at Inspiration.
) 0 7 e memelOo el weeee Custom smelter........__ Y. [ eeee Gold, silver.____

VNOZIY4V 40 AYLSNANI TVIININ THIL
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Table 17.—Principal producers and processing plants in 1967—Continued

Commodity and company Address Type of activity County Other Remarks
commodities
Copper—Continued
Kennecott Copper Corp., Ray Hayden, Ariz. 85285. cu..-- Open pit mine, leach Pinal .. ..... -- Gold, silver, Leach-precipitation-flotation
Mines Division. dumps and in-place pyrites. mill and copper smelter
leaching, Yrecmitatlon at Hayden, Gila County.
plant, mill, smelter. | . ’
Magma Copper Co.; San Manuel Box M Undprground mine, mill, Pinal..cocnnan- Gold, silver, Flotation mill, copper smelter,
Division, San Manuel, Ariz. 85631 smelter. molybdenum.
Do Superior Division:.... Box 87
Superior, Ariz. 85278 Underground mine, mill_... ....d0eeuenen.. Gold, silver, Do.
pyrites.
______________________ ——--do__ o iiciaeaa. Customsmelter._ .. ._.... _...do. -- Gold, silver.___.
McAlester Fuel Co oo Box 907 Open pit mine, precipita- Yavapaioceeaeos mececcccceman -~ Heap leaching,

Miami Copper Co., a division of
Tennessee Corp.

Phelps Dodge Corp___-_..._._.

Ranchers Exploration and
Development Corp.
Diatomite:
Arizona Gypsum Corp. .coa_..

Feldspar:

International Minerals &
Chemicals Corp., Industrial
Minerals Division.

Fluorspar:
C. L. WhitelocK- - - - ceceenns

McAlester, Okla. 74501
Box 1
Miami, Anz. 85539

Douglas, Ariz. 85607 c.oo.._

Tucson, Ariz. 85718
4204 Coal Ave., S.E.
Albuquerque, N. Mex. 87108

Box 6675
Phoenix, Ariz. 85005

Administration Center
Old Orchard Road
Skokie, Ill. 60079

Box 698
Benson, Ariz. 85602

tion plant.

Open pit mine, mill, leach
dumps and m-place
leaching, three precipita-
tion plants.

Underground mine, three
open pit mines, three
mills, two smelters

Douglas custom smelter....
Open pit mine and mill..._

Open pit mine, precipita-
tion plant.

Open pit mine and plant. _

Open pit mine and mill....

Gila. .o ceecanan

Cochise, Green-~
lee, Pima.

Underground mine. -

Gold, silver,
molybdenum,

Gold, silver,
molybdenum,

Gold, silver.___..
Silver, zine,
molybdenum,

Castle Dome leach dumps and
greclpitation plant; Copper
ities open~-pit mine, flota-
tion mill, and precipitation
plant; Miami in-place leach~
ing and precipitation plant.
New Cornelia open-pit mine,
flotation mill, and copper
smelter at AJO, Copper
ueen underground mine,
avender open-pit mine,
flotation mill, leach dumps,
and precipitation plant at
Bisbee; Morenci open-pit
mine, leach-precipitation-
flotation mill, leach dumps,
precipitation plant and
copper smelter at Morenci,

Flotation mill.

Heap leaching.

Stationary erushing, drying,
grinding, and air-classifying
plant-at Mammoth.

Stationary crushing and

screening plant; dry-grinding
mill at Kingman.
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Ins irat:on Consolidated
opper Co.
Kennecott Copper Corp., Ray
Mines Division.

Mag.ma.Copper Co., San Manuel

Division: .
Do Superior Division:

Phelps Dodge COrpoc.ccacaaan
Shattuck Denn Mining Corp....
Gypsum:
Arizona Gypsum Corp.,
Verde Division.

‘Winkelman Division......._.

National Gypsum Co_._.______

Helium:
Kerr-McGee Corp., Gas
Procesting Department.
Eastern Petroleum Co__.._____

Iron Ore:
CF&I Steel COrpaccocmaacioan

ad:

Shattuck Denn Mining Corp....
Lime:
The Flintkote Co., U.S. Lime

Products Division,
Paul Lime Plant, Inc_______ -

Phelps Dodge Corp.

Mercury:

United Nuclear Corp-..._.._...
Mica:

Buckeye Mica Co_......_. .

Inspiration, Ariz. 85537 ...
Hayden, Ariz. 85235__.... -
Box M

San Manuel, Ariz. 85631
Box 37

Superior, Ariz. 85273
Douglas Ariz., 85607 cceca-

P. O. Drawer C
Humboldt, Ariz. 86329

Box 6675
Phoenix, Ariz. 85005

825 Delaware Ave.
Buffalo, N. Y. 14202

Kerr-McGee Bldg.
Oklahoma City, Okla. 78102
Box 291

Carmi, Ill. 62821

Box 3
Pueblo, Colo. 81002

P. O. Drawer C
Humboldt, Ariz. 86329

2244 Beverly Blvd.

Los Angeles, Calif. 90067
Drawer T

Douglas, Ariz. 85607

Box 1537
Santa Fe, N. Mex. 87501

Box 416
Buckeye, Ariz. 85326

Six wells and plant._._._.
Fivewells_______________
Open pit mine_._.___.____

See ZinCo - oo

Underground mine,
crusher, furnace,

Open pit mine and plants..

Silver, copper,
molybdenum.

Silver, copper,
molybdenum,
pyrites.

Silver, copper,
molybdenum.

Silver, copper,
pyrites.

Cochise, Green-  Silver, copper,

lee, Pima. molybdenum.

Yavapai__ ... Silver, copper,

lead, zinc.
JE . (o YR Portable crushing, dry-
screening, fine-grinding
plant at Camp Verde.
Pinal __________ ... Portable primary crushing
plant; stationary crushing,
dry-screepning, fine-grinding
plant at Winkelman.
JEY . s YRR Open pit mine and crushing,
grinding, and screening plant
near Winkelman; calcining
equipment, wallboard plant
at Phoenix.
Apache (Pinta  _______________ Extraction plant at Navajo.
Dome field)

Apache (Pinta  _______________
Dome, Navajo
Springs fields)

Navajococcooe  ccmemcceeeaea

Yavapai.._..___ Gold, silver,

copper, zinc.

ceedoo ool Stone____._.... Rotary-kiln and continuous
hydrator lime plantat Nelson.

Cochise. . ... PR 1 S, Five-rotary-kiln plant at
Douglas.

Greenlee_ ____.. eaedoooooo__ Rotary-kiln, fluidized bed
kiln, continuous, hydrator
lime plant at Morenci.

Maricopa.____.. ... - Gould furnace.

JE . 1. S Stationary crushing and

screening plant; dry grinding
mill.
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Table 17.—Principal producers and processing plants in 1967—Continued

Commodity and company

Address

Type of activity

Remarks

Molybdenum: . .
American Smelting and Refining
Company.

Bagdad Copper Corp.... oo
Duval Corpoccoomocoiaaaaes

Magma Copper Co., San
Manuel Division.
Pima Mining Co_ . ..o ___

Natural gas and petroleum:
Consolidated Oil & Gas, Inc._._

El Paso Natural Gas Co.....___.
Humble Oil & Refinery Co_.__._

Kerr-McGee Corp- oo oo ococono.

Monsanto Co., Hydrocarbons
Polymers Division.
Pan American Petroleum Corp..

Texaco Inc. . .. ______.__.

Perlite:
Arizona Perlite Roofs, Inc______

Harborlite Corp. ... _..__

Pumice:
Apache County Highway Dept__
Atchison, Topeka & Santa Fe
Railway Co.
U.S. Bureau of Public Roads....

Pyrites:
Kennecott Copper Corp., Ray
Mines Division.
Magma Copper Co., Superior
Division.

120 Broadway
New York, N. Y. 10005

Box 245

Bagdad, Ariz. 86321
Box 1271

Kingman, Ariz. 86401

Box 38
Sahuarita, Ariz. 85629

Box M

San Manuel, Ariz. 85631
Box 7187

Tucson, Ariz. 85718

4150 E. Mexico Ave.

Denver, Colo. 80222

Box 1492

El Paso, Tex. 79948

2000 Clasgen Center North
Bldg.

Oklahoma City, Okla.

Kerr-McGee Bildg.

Oklahoma City, Okla. 78106

800 N. Lindbergh Blvd.

St. Lovis, Mo. 63116

Box 591

Tulsa, Okla. 74101

1570 Grant St.

Denver, Colo. 80208

1012 S. 20th Flace
Phoenix, Ariz. 85034
Box 458

Escondido, Calif. 92026

St. Johng, Ayiz. 85986._._...
Winslow, Ariz. 86047_ ______

Box 36096
San Francisco, Calif. 94102

Hayden, Ariz. 85285 _..._..

Box 37
Superior, Ariz. 85273

Crude oil and natural gas
wells.

Crude oil and natural gas

well,

Crude oil and natural gas
well.

Crude oil and natural gas

well.
Crude oil well_.__________.

County Other
commodities
Pima_________. Silver, copper,
zine.
Yavapai.._...... Gold, silver,
copper.
Mohave_______. eeodoooooll
Pima._________ ee-doooooo
Pinal______.____ ceedoo ool
Pima_________. Silver, copper...
Pinal__________ ...
RN . U N a———
ache____.__.__
Coconino. . .....
eeedoooooooo.
Pinal__________
ceedooo o

Molybdenum recovery circuits
at Mission and Silver Bell
mills.

Molybdenum recovery circuit
at Bagdad mill.

Molybdenum recovery circuit
at Mineral Park mill;
molybdic oxide plant.

Molybdenum recovery circuit
at Esperanza mill; molybdie
oxide plant.

Molybdenum recovery circuit
at San Manuel mill.

Molybdenum recovery circuit
at Pima mill.

East Boundary Butte, North
Toh Atin fields.
Bita Peak field.

East Boundary Butte, Dineh
bi Keyah fields.

Dineh bi Keyah field.
Dry Mesa field.
Undesignated.
Walker Creek field.

Crushing, grinding, and
screening plant.

Pyrite concentrate recovery
circuit at Hayden mill.
Pyrite concentrate recovery
circuit at Superior mill,

81T
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Sand and gravel (commercial):
Arizona Sand and Roek Co.....

Sanner Contracting Co___.__.._

Tucson Sand & Soil, Inc.__.....

Union Rock & Materials Corp.,
Bentson Contracting Co.
Division.

San Xavier Rock & Materials
Co. Division.

United Metro Materials &

Concrete Co., Inc.

Silver:
American Smelting and Refining
Company.
Bagdad Copper Corp.coccnao-
B.O. W. Mining Co______._...

Continental Materials Corp.....

Inspiration Coneolidated Copper

0.
Kennecott Co[l))per Corp.,
Ray Mines Division.

Magma Copper Co., San Manuel
Division.
Do  Superior Division____
Miami Copper Co., a division
of Tennessee Corp.
Phelps Dodge Corp- - cccecana-
Pima Mining Co. v occnee--

Shattuck Denn Mining Corp....

Box 959
Phoenix, Ariz. 85001

415 E, Mineral Road
Phoenix, Ariz. 85040

2430 W. Curtis St.

Tucson, Ariz. 85705
2800 S. Central Ave.
Phoenix, Ariz. 85040

Box 13309
P hoenix, Ariz, 85002

120 Broadway

New York, N. Y 10006
Box 245

Bagdad, Ariz. 86321
1272 E. Cambirdge
Phoenix, A1iz. 85006
Box 11216, Emery Park
Station

Tucson, Ariz. 85706
Box 1271

Kingman, Ariz. 86401
Box 38

Sahuarita, Ariz. 85629
Inspiration, Ariz. 85587 ...

Hayden, Ariz. 85235__.... -

Box M

San Manuel, Ariz. 85631
Box 37

Superior, Ariz. 85273

Box 100

Miami, Ariz. 855639

Douglas, Ariz. 85607__.... -

Box 7187

Tucson, Ariz. 85713
P. O. Drawer C
Humboldt, Ariz, 86329

Two pits and two plants.. Maricopa._. . ocooemonanoaao
meedO_ ool Gila, Maricopa.. - . ____.___
Pitand plant_ ___________ Pima. ool -
Three pits and plants. .___ Maricopaoaeccce  cccccccceooaan
‘Two pits and plants______ Pima_ ool oo
Eight pits and plants._.._. Maricopa, = .oo.__...
Pinal, Yuma.
See Coppera-cceecccocuo- Pima_______.__ Copper, lead,
molybdenum.
PR s U S Yavapai........ Gold, copper,
molybdenum.
Open-pit mine_ . ... e-- Pinal ... o
See Zine. ..o Pima__.___..._. Copper, lead,
zine.
See Copper. .cccaccccaaan Mohave. . ... Gold, copper,
molybdenum.
PRI U, SN Pima.____..... RPN . 1, S,
JRUSU 1+ SRR Gila_ ... eeodooooo_L
oo O e Pinal . ___..__. Gold, copper,
pyrites,
molybdenum.
PR 7. S JRSESRR « [+ SR Gold, copper,
molybdenum.
RS U S, U : [ S Gold, copper,
pyrites.
eeen@Om ol Gila___._._..__ Gold, copper,
molybdenum.
PR . U Cochise, Green-  Gold copper,
lee, Pima. molybdenum,
PR, U, 2 Pima.________._ Copper,
) molybdenum.
See Zince_.. ... i Yavapai_.... --- Gold, copper,

lead, zine.

Portable crushing and
screening plant; stati Y
crushing and screening plantat
Phoenix.

Portable crushing and screening
plant; stationary crushing
and screening plant at
Peoria.

Stationary crushing and screen-
ing plant at Tucson,

Three stationary crushing and
screening plants at Phoenix.

Two stationary crushing and
screening plants at Tucson.

One stationary crushing and
screening plant each at
Buckeye, Casa Grande,
Glendale, Mesa, Phoenix,
and Tempe, Maricopa
County; one at Coolidge,
Pinal County; and one at
Yuma, Yuma County.
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Table 17.—Principal producers and processing plants in 1967—Continued

Commodity and company

Address

Remarks

Stone:
American Cement Corp.,
Phoenix Divi.ion
Arizona Portland Cement Co., a
division of Calif. Portland
Cement Co.
Paul Lime Plant, Inc__________

Uranium:
Cotter Corp_ ... __.______._.

Foote Mineral Co., (formerly
Vanadium Corporation of
America).

Vanadium:
Foote Mineral Co.,

Zinc:
Continental Materials Corp

Shattuck Denn Mining Corp....
Standard Copper Corp.._.._...

2404 Wilshire Blvd.

Los Angeles, Calif. 90057
612 S. Flower St.

Los Angeles, Calif. 90017

Drawer T
Douglas, Ariz. 85607

Box 751

Canon City, Colo. 81212
200 Park Ave.

New York, N. Y. 10017

200 Park Ave.
New York, N. Y. 10017

Box 11216, Emery Park
Station

Tucson, Ariz. 85706

P. O. Drawer C
Humboldt, Ariz. 86329
120 Wall St.

New York, N. Y. 10005

Type of activity County Other
commodities
Quarry and plant eeedooool. Cement....._...

ceedOo . Pima.__.____._. ceedoo oo
JE . Cochise__.__.__ Lime..___.....__
Underground mine.....___ Coconino_______ _____.__________
Open pit mine and under- Apache__.___.._ Vanadium_.____
ground mine; heap-
leaching operation.
See Uranium.__.__________ ee-doo ... Uranium_____._.
Underground mine, mill.__. Pima__________ Si];rer, copper,
O L Yavapai Gold silver,

copper, lead.
o.

oo L. Mohave..___._. ceedOo o

Stationary crushing and
scr]t:z)ening plant.
0.

Flotation mill.

Company and custom ore
treated at flotation mill.
Flotation mill.
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The Mineral Industry of Arkansas

This chapter has been prepared under a cooperative agreement between the Bureau
of Mines, U.S. Department of the Interior, and the Arkansas Geological Commission,
Norman F. Williams, Director and State Geologist, Little Rock, Ark., for collecting

information on all minerals except fuels.

By Raymond B. Stroud *

Total value of Arkansas mineral pro-
duction in 1967 was $179.5 million,
nearly $11 million under that of 1966.
The decrease ended a 5-year period of
consistent annual gain in value of the
State’s mineral output. Of the 18 min-
erals or mineral substances produced,
nine registered value losses, led by petro-
leum and sand and gravel; substantial
gains were noted in value of seven min-
erals, mainly bromine and natural gas,
and value of two commodities was un-
changed. The value gain of more than
$7 million was offset by overall loss of
nearly $18 million. The nonmetallic
segment of the mineral industry ac-

counted for the major part of the value
decrease, although petroleum sustained
the largest deficit of a single mineral
commodity. The general decline in con-
struction activity was the principal rea-
son for lower output of minerals and
the consequent value drop. Significant
gains were scored in value of bromine,
cement, and natural gas, as all reached
alltime highs in production. Phosphate
rock was not produced in 1967. Mercury
output was recorded for the second
consecutive year.

kllGeologist, Bureau of Mines, Bartlesville,
a.

Table 1.—Mineral production in Arkansas !

1966 1967
Mineral
Quantity Value Quantity Value
(thousands) thousands)
Barite_ - e short tons__ 232,856 $2,266 229,344 $2,266
Bauxite__ _long tons, dried equivalent__ 1,718,390 19,439 1,570,694 18,269
Bromine._ .o cocoeeeeoao thousand pounds._ 42,307 10,467 64,450 14,885
Clays.__- __thousand short tons_ . 2775 2776 941 1,740
Coal - oo - 236 1,640 189 1,427
Gem 8tONeS_ . oo oo cmmmmmeeo - - NA 35 NA 35
Lime_ _ oo thousand short tons_._ 207 3,004 187 2,723
Natural gas_ - million cubic feet_ . 105,174 16,407 116,522 17,828
Natural gas liquids:
Natural gasoline and cycle products

thousand gallons_ _ 32,050 1,923 27,533 1,780
LP gases._ .. oo do_._. 64,664 3,233 53,730 3,009
Petroleum (crude) .. _thousand 42-gallon barrels._ - 23,824 63,372 21,075 56,902
Sand and gravel__________ thousand short tons._ . 16,056 21,038 14,239 15,531
Stone (includes slate and shell) ______.___. do___. 19,109 24,588 17,454 23,236

Value of items that cannot be disclosed: Abrasive

stone, cement, clay (1966), gypsum, mercury,
phosphate rock (1966), soapstone, and tripoli- - XX 21,939 XX 19,822
Total XX 190,127 XX 179,453
Total XX 186,657 XX 174,639

NA Not available. XX Not applicable.

1 Production as measured by mine shipments, sales,

producers).

or marketable production (including consumption by

* Excludes certain clays; included with “Value of items that cannot be disclosed.”
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Figure 1.—Value of petroleum and total value of mineral production in Arkansas.
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Table 2.—Value of mineral production in Arkansas, by counties

County 1966 r 1967 Minerais produced in 1967 in order of value
W $51,585 Sand and gravel, shell.
$227,551 174,985 Lime, sand and gravel.
, 78,881 Sand and gravel, stone.
192,207 312,214 Stone, sand and gravel.
714,557 482,703 Do.
741,981 713,316 Petroleum, sand and gravel.
996,748 1,193,912 Sand and gravel, petroleum.
w W Sand and gravel, stone.
120,000 100,000 Sand and gravel.
1,632,130 388,738 Sand and gravel, stone, clays.
114,000 124,000 Sand and gravel.
- 74,016 82,264 Stone.
- - 43,000 46,000 Sand and gravel.
30,492,024 26,922,029 Petroleum, natural gas liquids, bromine, natural gas,
sand and gravel.
Conway._.__.__________ 769,293 908,513 Stone, sand and gravel, natural gas.
Craighead - 286,550 828,747 Sand and gravel, clays.
Crawford.___ 2,825,317 3,842,093 Natural gas, stone, sand and gravel.
,400 98, Clays, sand and gravel.
1,851,000 1,313,000 Sand and gravel.
30,000 15, 0.
179,000 354,000 Do.
112,000 148,000 Do.
854,044 1,051,563 Stone, sand and gravel.
5,903,625 5,861,291 Natural gas, coal, stone, sand and gravel.
__________ 40,000 Sand and gravel.
895,651 468,639 Abrasive stone, tripoli, sand and gravel, gem stones,
stone.
172,000 151,000 Sand and gravel.
322,000 354,000 Do.
178,360 248,757 Sand and gravel, clays, petrcleum.
8,823,955 3,781,944 Barite, sand and gravel, clays, stone.
6,046,143 5,912,521 Cement, gypsum, stone, slate, sand and gravel, clays,
tripoli.
8,114,395 2,409,700 Stone, lime, sand and gravel, shell.
1,889,994 2,081,202 Stone, sand and gravel.
214,725 130,000 Sand and gravel.
Jefferson____________ 781,323 534,817 Lime, sand and gravel.
Johnson____ --. 2,252,995 2,896,138 Natural gas, coal, clays, stone, sand and gravel.
Lafayette. ... _______ 17,034,331 15,474,207 Petroleulm, natural gas, natural gas liquids, sand and
gravel.
Lawrence____________ 740,220 865,301 Stone, sand and gravel.
Lee ______ - 32,729 6,000 Sand and gravel.
Lincoln____ - 335,000 132,000 Do.
Little River. 13,584,212 W Cement, stone, sand and gravel, clays.
ogan______ 1,356,911 1,855,526 Natural gas, stone.
Lonoke.__ - 887,099 86,119 Stone, clays.
Madison_ .. - 505,305 7,280 Sand and gravel, stone.
arion___ 83,299 129,465 Do.
Miller. . _____________ 6,484,439 5,777,829 Petroleum, sand and gravel, natural gas, natural gas
liquids, clays.
Mississippi- .- ... 48,000 71,000 Sand and gravel.
Monroe______ - 687,852 95,000 Do.
- 765,451 W Slate, sand and gravel, stone.
.. 2,298,879 2,187,494 Petroleum, sand and gravel.
- 73,075 96, Stone, sand and gravel.
_ 8,178,085 8,058,392 Petroleum, sand and gravel, natural ges, clays, stone.
58,337 150,550 Stone, sand and gravel.
W W Sand and gravel.
- 788,401 1,051,975 Sand and gravel, gypsum, mercury, stone, gem stones.
- 488,178 03,000 Sand and gravel, shell.
- 228,507 203,485 Stone, sand and gravel, clays.
_. 1,528,553 1,489,642 Stone. natural gas, sand and gravel, clays.
- 53,000 113,000 Sand and gravel.
_. 14,991,948 9,130,854 Stone, sand and gravel, clays, bauxite.
- 113,244 162,768 Sand and gravel, stone.
. 869,421 W Sand and gravel.
__ 20,576,559 21,120,020 Bauxite, lime, stone, sand and gravel, clays, slate, tale.
- 365,382 119,407 Sand and gravel, stone, natural gas.
- 1,000 85,614 Stone, sand and gravel.
_. 3,051,480 2,979,246 Natural gas, stone, sand and gravel, coal, clays.
- w W Sand and gravel, stone.
171,698 Stone, sand and gravel.

See footnotes at end of table.

64,044
25,547,994

0.
Petroleum, bromine, natural gas, natural gas liquids,
sand and gravel, clays.
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Table 2.—Value of mineral production in Arkansas, by counties—Continued

County 1966 1967 Minerals produced in 1967 in order of value
w 74,906 Stone.
985,598 546,497 Stone, sand and gravel, natural gas.
882,812 626,553 Stone, sand and gravel.
__________ 329,912 Do.
282,391 854,402 Do.
1,342,810 17,285,946
Total._________ 190,127,000 179,453,000
r Revised. W Withheld to avoid disclosing individual company confidential data; included with “Une
distributed”’.

Table 3.—Indicators of Arkansas business activity

1966 1967 » Change
(percent)
Personal income:

Total . e millions_. $3,931.0 $4,113.0 +4.6

Per capita_ _______ .. $2,010.0 $2,090.0 +4.0
Construction activity: .

Building permits_____________ . __________.______ .. millions_ _ $105.1 $110.4 +5.0

Construction contraets_ _____________________________ do___. $502.0 $485.0 —3.4

U.S. Army Corps of Engineers contracts awarded !_____ do____ $48.0 $47.0 -2.1
State Highway Department:

Value of highway contracts awarded_ _________________ do____ $77.2 $57.8 —-25.1
Cement shipments to and within Arkansas

thousand 376-pound barrels_.  4,903.0 4,436.0 -9.5
Mineral production_ . ______________________________.. millions._ _ $190.1 $179.5 —5.6
Cash receipts from farm marketings_ _ do.___ $935.4 $852.1 - —8.9
Manufacturing payrolls____________ _.do____ $645.1 $703.9 49.1
Nonmanufacturing payrolls._____________________________ do____ $896.1 $962.5 +17.4
Annual average labor force and employment:

Total labor foree________ .. ____ thousands._ _ 688.7 698.8 +1.5
Unemployment__ _______ do____ 30.3 31.4 +3.6
Employment___________________ __do____ 658.4 667.4 +1.4

Food and kindred produets_ _________ . _____________________ 23,261 23,470 +.9

Lumber and wood products___ - 24,245 23,096 —4.7

Chemicals and allied produets____________ - 4,894 5,792 +18.3

Petroleum refining and related industries_ dem 1,859 1,877 +1.0

Stone, clay, and glass products I 4,158 4,034 —3.0

Primary metal industries_______ - 3,524 3,916 +11.1

Mining._ ... _____________ I 4,954 4,78 —3.4

Contract construetion_ _________________________ . ________ 21,848 31,369 -1.3

p Preliminary.
1 Little Rock District Office only.

Sources: Bureau of Business and Economic Research, University of Arkansas; Survey of Current Business,
U.S. Department of Commerce; U.S. Army Corps of Engineers, Little Rock, Ark.; State Highway Depart-
ment, Arkansas; State Employment Security Division, Department of Labor, Arkansas.

U.S. Army Corps of Engineers and
Arkansas State Highway Department
provided major markets for stone and
sand and gravel. Construction contracts
were awarded by U.S. Army Corps of

Engineers, Little Rock District, in the
Arkansas River Development Program,
at the sites of Locks and Dams 1

through 13, which includes Dardanelle
and Ozark Locks and Dams. At year-
end, the lock and dam construction
projects were 75 to 100 percent com-
plete. Significant progress was made in
construction of the De Gray, Gillham,
and De Queen Dams. The agency pro-

vides markets for more than 1.7 million tons
of stone valued at $2.5 million. Arkansas
State Highway building programs re-
quired 4.8 million tons of stone and 6.2
million tons of sand and gravel valued

at $6.6 million and $4.4 million, re-
spectively. The need for construction
materials declined as compared with

former years, as many major highway
construction projects were nearing com-
pletion.

Utility, transportation, and communica-
tion firms continued expansion of sys-
tems and services in 1967, with expend-
itures totaling $126 million.
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Union Carbide Corp. completed con-
struction of its vanadium oxide extrac-
tion plant in Garland County. Rated
capacity of the facility was 1,600 tons of
crude ore daily. At yearend, final adjust-
ments were being made in processing

phases preparatory to plant operation.
Open-pit development continued and
some ore was stockpiled.

The Dow Chemical Co. completed

construction of a new bromine extrac-
tion plant near Magnolia, Columbia
County; production began in April 1967.
Plant capacity added to that of the
three other plants brought total State
capacity to well over 100 million
pounds annually. During the year, both
Great Lakes Chemical Corp. and
Arkansas Chemicals Inc. doubled capac-
ity at their respective bromine extrac-
tion plants. The bromine is recovered
from oil well brines.

Arkla Chemical Corp. began produc-
tion of anhydrous ammonia at its Big
River plant, a chemical fertilizer com-
plex at Helena. Other plant production
facilities, when fully operable, will in-
clude phosphoric, sulfuric, and nitric
acid, diammonium phosphate, urea, and
nitrogen units.

The Arkansas Geological Commission
contracted with Aero Service Corp. to
make an aerial magnetometer survey of
about 4,000 square miles in West-Central
Arkansas. Initial maps of the survey were
made in November 1967.

Drilling activity by the oil and gas
industry decreased about 10 percent in
number of wells drilled, but accounted

125

for discovery of several new oil and gas
pools. Humble Oil and Refining Co.
set a new depth record in Arkansas by
drilling an exploratory well in Ashley
County; the well, drilled to a total
depth of 16,611 feet, was abandoned as
a dry hole.

Arkansas Power and Light Co. an-
nounced plans to construct a mnuclear-
fueled, - electric-generating plant near
Russellville. The plant will have an 800,-
000-kilowatt capacity. Construction was
scheduled to start in late 1968 and was
to be completed in 1972. Development
of the Southwest Experimental Fast
Oxide Reactor (SEFOR) plant in
Washington County, nearing completion
at yearend, was scheduled for operation
in May 1968. The experimental plant,
for development of breeder reactor sys-
tems, will produce its fuel for self-sus-
tained operation. The major objective
of the research is to develop nuclear
power plants that will simultaneously
produce electric power and fuel.

Employment.—Mineral industry payroll
totaled $30.1 million, a 4 percent in-
crease over 1966 figures. Weekly wages,
compared with 1966 data, averaged
$143.95 in metal mining, a 2.5-percent
increase; $105.50 in coal mining, a 1.4-
percent increase; $125.96 in production
of crude oil and natural gas, a 10.8-
percent increase; and $108.33 in non-
metallic mining and quarrying, a 4.2-
percent increase. The mining industry
average monthly employment was 4,785
workers compared with average month-
ly employment of 4,954 workers in 1966.



126

MINERALS YEARBOOK, 1967

Table 4.—Employment and injury experience in the mineral industries

Average Man- Man- Number of Injury rates per

men Days days hours injuries million man-hours
Year and industry working Active worked worked
daily (thou- (thou- Fatal Non- Fre- Se-

sands) sands) fatal quency verity

183 20 161 _____ 5 30.98 3,327

289 603 4,80 _____ 84 17.39 479

263 251 2,006 1 70 35.40 3,633

263 236 2,078 _____ 57 27.43 542

264 417 3,629 2 97 27.28 4,102

271 1,526 12,705 3 313 24.87 2,058

200 21 160 _____ 5 31.25 1,063

275 563 4,500 _____ 51 11.33 251

251 259 2,078 _____ 59 28.46 507

251 195 1,804 _____ 34 18.85 253

275 329 2,857 _____ it 26.95 2,875

265 1,866 11,394 _____ 226 12.83 967

» Preliminary.

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

REVIEW OF MINERAL COMMODITIES

MINERAL FUELS

Output ~of petroleum, natural gas,
natural gas liquids, and coal, listed in
order of value, contributed 45.1 percent
of the entire mineral production value
of the State. Of the mineral fuels, only
natural gas gained in value (8.7 per-
cent) ; combined value of all fuels was
$80.9 million, nearly $6 million less than
that of 1966. The value drop marked
the fourth consecutive year of decrease.
As a group, however, mineral fuels re-
gained the lead as the most important
contributor to the value of the State’s
minerai output.

Coal (Bituminrcus).—Seven coal mines
were credited with output of 1,000 tons
or more. Two of the mines (strip op-
erations) were in Franklin and Sebastian
Counties and five (two strip and three
underground operations) were in John-
son County. Coal production from John-
son County led with about 105,000 tons;
about 73,000 tons was produced in
Franklin County; and Sebastian County
was last with about 11,000 tons of coal
output. Coal seams mined included the
Charleston, Spadra, and Hartshone beds;
thickness of the seams ranged from 12
to 48 inches. The underground seams
mined were 38 to 42 inches thick. Value
per ton for Arkansas coal ranged from

$7.16 to $8. Reserves of coal amenable
to strip or underground mining methods
are sufficient to sustain a much larger
production. Completion of the naviga-
tional facilities on the Arkansas River
creating low-cost transportation may re-
sult in increased output. Total coal out-
put was 20 percent less than that re-
corded in 1966 because of competition
from lower cost coals produced else-
where.

Table 5.—Coal (bituminous) production !
(Thousand short tons and thousand dollars)

Year Quantity Vaiue
221 $1,505
212 ,503
226 1,643
236 1,640
189 1,427

! Data from mines producing 1,000 tons or more.

Oil and Gas Exploration and Develop-
ment.—Total number of holes drilled for
oil and gas was 10 percent under 1966
figures. The overall success ratio was
slightly more than 50 percent, up from
the 44 percent success ratio in 1966.
Five percent of the exploratory wells
drilled were completed as producers of
oil or gas. Oil completions decreased
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but gas completions were 40 percent
higher than in 1966. Of the 102 wells
drilled for natural gas in north Arkansas,
74 were gas productive for a 72 percent
success ratio. As a result of the new gas
discoveries, reserves of natural gas were
8 percent higher than in 1966.

Crude oil and natural gas liquids re-
serves declined 3 percent and 10 per-
cent, respectively, as only 135 of 328
field development and exploratory wells
were completed as oil producers. Thus
oil well drilling, confined essentially to
south Arkansas, had only a 43 percent
success ratio. Most of the productive oil
wells were in Union County. Oil dis-
coveries in south Arkansas were confined
to Upper and Lower Cretaceous strata
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and Jurassic beds. Three new fields were
found—Mayton field in Miller County,
and Langley and Oginaw fields in
Ouachita County. Several new oil
sources and field extensions were devel-
oped in south Arkansas.

The Patmos oilfield in Hempstead
County, discovered in 1966, was not con-
firmed by the six test wells drilled -in
1967, thus the production potential de-
clined sharply. Arkansas continued to
have only seven oil productive counties.

Secondary recovery projects to increase
oil output, utilizing water, steam, gas or
fireflood methods, were active in Colum-
bia, Miller, Nevada, Ouachita, and
Union Counties.

Table 6.—Oil and gas drilling in 1967, by counties

Development
County

Exploratory Geophysical

prospecting

Total

(reflection
seismograph),
crew-weeks

Benton__
Bradley -
Calhoun____
Columbia._

e
R o3G0 oo

1967_ ... __ 135 72 121
1966 ___.__ 147 52 147

Source: Arkansas Oil and Gas Statistical Bulletin.

Table 7.—Estimated proved recoverable reserves of crude oil, natural gas liquids, and
natural gas

Dec. 81, 1966

proved reserves,
Proved reserves due to revisions,
extensions, and

Changes in
Proved reserves,
Dec. 31, 1967

Change from
(production was

1966 percent

new discoveries deducted)
in 1967
Crude oil.______ thousand barrels._ _ 181,827 15,496 176,429 -3
Natural gas liquids ' _______ do___. 16,174 - 14,574 —-10
Natural gas_____ million cubic feet__ 2,599,629 335,250 2,811,251 +8
1 Includ d te, natural g: , and LP gases.

Source: American Gas Association, American Petroleum Institute, and Canadian Petroleum Association.
Proved Reserves of Crude Oil, Natural Gas Liquids, and Natural Gas. Published in the Tulsa Daily World,

v. 63, No. 208, Apr. 8, 1968, p. 22.
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Franklin, Crawford, Johnson, and
Sebastian Counties, in north Arkansas,
contained most wells completed as suc-
cessful producers of dry natural gas.
Two new -gas discoveries in Benton and
Conway Counties, respectively, opened
the Tucker Chapel field and the Blick
field in Conway County. A number of
new productive zones were found in
existing gasfields. The north Arkansas
gasfields were in Arkoma Basin, which is
rapidly increasing in significance as a
gas-productive area in Arkansas and

Oklahoma.

Pipeline Construction.—Arkansas Lou-
isiana Gas Co. (Arkla) began construc-
tion of a 100-mile pipeline from Logan
County, Ark., to McDonald County, Mo.
The new line was scheduled for com-
pletion in mid-1968. The company com-
pleted its new 24-inch natural gas pipe-
line project in central Arkansas. The new
line, paralleling an existing 16-inch-
diameter pipeline, increased daily nat-
ural gas transmission capacity to 375
million cubic feet.

Natural Gas.—For the 11th consecutive
year, production value of natural gas
reached a new high. The commodity
ranked fourth in value among minerals pro-
duced in the State. Benton County joined

MINERALS YEARBOOK, 1967

ten other north Arkansas counties hav-
ing natural gas output or having known oc-
currences of natural gas. The north Ar-
kansas gasfields accounted for $11.6 mil-
lion in natural gas output, or 65 percent
of the State’s total production. Franklin
County led the State with natural gas
output valued at $5.1 million, Sebastian
County ranked second, Crawford County
third, and Johnson County fourth. Pro-
duction in north Arkansas came pri-
marily from the Atoka Formation and
Morrow Group of sediments of Penn-
sylvanian age; some output was from
Silurian and Devonian age rocks.

Six south Arkansas counties were gas
productive, with Lafayette and Columbia
Counties accounting for the major share.
Natural gas was produced from Upper
and Lower Cretaceous and Jurassic age
sediments. The south Arkansas gas was

recovered from oil and condensate
fields and was processed at six gas
treatment plants in four counties—

Columbia, Lafayette, Union, and Miller.
Total daily capacity of the plants was
432.0 million cubic feet of ,8as. Arkla
Chemical Corp.’s Hamilton plant in
Columbia County, having the largest
capacity, processed the largest quantity
of natural gas.

Table 8.—Gross withdrawals and disposition of natural gas
(Million cubic feet)

Gross withdrawals ! Disposition
Vented
Year Marketed production 2 and
From From Total Re- wasted 3
gas wells oil wells Quantity Value pressuring
(thousands)
41,500 99,200 76,101 $11,796 19,191 3,908
42,900 100,800 75,753 11,806 21,411 3,636
46,500 104,000 82,831 12,922 20,155 1,014
58,479 121,579 105,174 16,407 15,196 1,209
46,038 127,529 116,522 17,828 10,010 997

t Marketed production plus quantities used in repressuring, vented, and wasted. .
2 Comprises gas sold or consumed by produecers, including losses in transmission, quantities added to storage,

and increases in gas in pipelines.

3 Includes direct waste on producing properties and residue blown to air.

Natural Gas Liquids.—Six plants ac-
counted for the total output of natural
gasoline and cycle products, and liquefied
petroleum gases. The Arkla Chemical
Corp. Columbia County plant led with
nearly 69 percent of the total value of
natural gas liquids. Sunray DX Oil Co.
operated its Kelly Bayou plant in Miller

County for the first full year.

Petroleum.—Output and value declined
for the seventh consecutive year, but the
value was sufficient to mark petroleum

as the State’s most significant mineral
product. Nine south Arkansas counties
reported petroleum production. Colum-
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bia County, with 32 percent, and Union
County, with 23 percent, accounted for
the major part of the output. Six re-
fineries, with total processing capacity
of 90,650 barrels of crude oil per day,
were operated during the year.

Oilfields in south Arkansas were produc-
tive through more than 6,000 active wells
at yearend. A major part of the output
was from secondary recovery projects.
The Mobil Oil Corp. steamflood project
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of the Nacatoch (Upper Cretaceous age)
in the Troy and Irma oilfields, Nevada
County, and the fireflood project of the
Tokio Formation in the Troy field, were
regarded as the most significant secon-
dary recovery projects.

The Magnolia field in Columbia
County again was credited with most of
the production, 4.1 million barrels, and
with the largest reserve, 50.0 million
barrels, at yearend.

Table 9.—Natural gas liquids production

(Thousand gallons and thousand dollars)

Natural gasoline and LP gases Total
Year cycle products
Quantity Value Quantity Value Quantity Value
26,219 $1,466 66,377 $2,497 92,596 $3,963
30,082 1,678 61,616 2,460 91,698 4,138
27,787 1,578 69,752 3,139 97,539 4,717
32,050 1,923 64,664 3,233 96,714 5,156
27,533 1,780 53,730 3,009 81,263 4,789
Table 10.—Crude petroleum production by fields !
(Thousand 42-gallon barrels and thousand dollars)
1966 1967
Field
Quantity Value Quantity Value
Champagnolle.___________________________ 538 $1,431 [(©) (2
Dorcheat-Macedonia. _ - 368 979 ®) [©)
- 388 1,032 346 $934
701 1,865 (2 (®
- 492 1,309 (%) (2
. 5,510 14,657 4,060 10,962
I 1,121 2,982 2 ?)
- 2,506 6,666 2,246 6,064
- 461 1,226 (©)] 2
- 1,320 3,511 1,259 3,399
- 3,213 8,547 3,061 8,265
- 1,275 3,392 1,241 3,351
______ —— 910 2,421 (©)] (©)
Other ﬁelds B e 5,021 18,354 8,862 23,927
Total . oo 23,824 63,372 21,075 56,902

1 Baged on The Oil & Gas Journal data adjusted to Bureau of Mines total.
2 Included with “Other fields.”
s Includes oil consumed on leases and net change in stocks held on leases for the State.
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Table 11.—Crude petroleum production, indicated demand, and stocks in 1967, by months

(Thousand 42-gallon barrels)

Stocks
Month Production Indicated originating
demand in Arkansas

January . e 1,907 1,781 1,013
February e , 717 1,673 ,057
March_ .. 1,870 1,905 1,022
April_ 1,775 1,645 1,152
ay. 1,818 1,917 1,053
June_ 1,723 1,678 1,098
July. 1,762 1,847 1,013
Augus 1,759 1,832 940
September _ 1,695 ,500 1,135
October_._______ 1,749 1,716 ,168
1,656 1,790 1,034
1,644 1,809 929
1967 21,075 21,093 XX
1966 . 23,824 r 23,422 XX

r Revised. XX Not applicable.

NONMETALS

Production value of 12 nonmetallic
mineral commodities was only slightly
less than that contributed by the mineral
fuels group. The major contributors,
listed in order of importance, were stone,
cement, sand and gravel, and bromine.
Output of clays, barite, and lime con-
tributed from $1.7 to $2.7 million. Seven
nonmetallic mineral commodities scored
gains in production and value. The most
spectacular rise was that in value of
bromine, which increased nearly $4.5
million. Similarly, cement production
value was the highest on record. The
greatest value drop occurred in clay out-
put as a much smaller tonnage of high-
grade clays was mined.

Abrasive Stone.—Tonnage and value of
Arkansas Novaculite for whetstone man-
ufacture surged to a new high in 1967

as more than 1.25 million pounds of the

stone was sold. Three producers, Norton
Pike Division of Norton Co., Arkansas
Oilstone Co., and Arkansas Abrasives,
Inc., mined and prepared the novaculite.

Arkansas Oilstone Co. processed its
crude novaculite into finished stones
within the State. All of Norton Co.’s

production went to Eastern States for
finishing.

Barite.—Arkansas again ranked second
in the United States in barite output.
However, the decrease in oil- and gas-
well drilling operations, along with

competition from other producing States,
resulted in a continuation of a lower
production rate for the Arkansas barite
industry. Dresser-Magcobar utilized un-
derground mining methods, whereas
National Lead Co., Baroid Division,
extracted barite using both underground
and open-pit methods. Both companies
processed the ore by flotation, separation,
and grinding to finished products. All of
the State’s barite output was utilized in
well-drilling mud manufacture. The
Milwhite Co., Inc., ground crude barite
from Missouri at its plant at Bryant,
Saline County, Ark. The plant product
was used in various industrial applica-
tions.

Bromine.—In addition to elemental
bromine, ethylene dibromide, ethyl
bromide, methyl bromide, and tetra-
bromobisphenol, were produced by
Arkansas bromine companies. Existing
bromine industry operations were joined
by a fourth producer, The Dow Chemical
Co., in establishing a record high output
of bromine. This development further
emphasized the impact of Arkansas
bromine on U.S. markets. The State’s
bromine productive capacity increased
sharply, and Arkansas is gaining on
Texas as the leading producing State.
Three of the plants are in Union
County, but the new plant is in Colum-
bia County, thus increasing the resource
of oilfield brines that are suitable for
bromine extraction.
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Table 12.—Primary barite sold or used by

producers
Year Short Value
tons (thousands)

236,077 $2,161
233,455 ,2
249,233 2,379
232,856 2,266
229,344 2,266

Cement.—An overall 7 percent gain in
cement shipments, including masonry
and portland types, was reported by two
cement producers. Demand for Arkansas
cement increased substantially and led
to the increased output which- estab-
lished a value record. Shipments of ce-
ment to consumers in Arkansas, how-
ever, decreased to 9.5 percent. Nearly
equal parts of the cement output was
shipped by rail and truck to building
material dealers, concrete product man-
ufacturers, ready-mix concrete com-
panies, and highway construction com-
panies. About 70 percent of the output
was used for highway construction and
in ready-mix concrete. For the second
consecutive year, 94 percent of the
cement transported was shipped in bulk
form.

Clays.—Total clay production dropped
sharply in 1967, largely because of de-
creased tonnage of fire clay and kaolin
mined and processed. Fifteen companies
operated mines or plants in 18 counties.
The U.S. Forest Service produced clay
for road construction. Two companies
mined clay for refractory and chemical
uses from Pulaski and Saline Counties.
Fire clays were produced in Hot Spring
and Miller Counties. Arkansas Cement
Corp. and Ideal Cement Co. used clay
in cement manufacture. Three light-
weight aggregate plants utilized clays in
Sebastian, Lonoke, and Crittenden Coun-
ties. S. & S. Co. closed its lightweight
aggregate plant at Fort Smith about
midyear. Arkansas Lightweight Aggre-
gate Corp. acquired control of the light-
weight aggregate plant that was opened
in 1966 at West Memphis. Plants for
manufacture of brick, tile, and sewer
pipe were operated in six counties. Hot
Spring, Lonoke, Johnson, and Sebastian
Counties accounted for 57 percent of the
State’s total clay production.
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Gypsum.—Gypsum mined and processed
by Dulin Bauxite Co., Inc., at Highland,
in Pike County, was used as a retarder
in cement. Dierks Forests, Inc., pro-
duced gypsum in Howard County for use
in wallbpard, related products, and ce-
ment. Both companies utilized strip-min-
ing methods to recover gypsum, and
practiced land reclamation to restore the
mined-out land to useful purposes.

Lime.—Aluminum Company of America
(Alcoa) and Reynolds Metals Co. were
the principal producers of primary lime
that was used in converting bauxite to
alumina in Saline County. The com-
panies processed limestone that was
mined in Izard County. Rangaire Corp.,
Batesville White Lime Division, quarried,
crushed, and calcined limestone for lime
in Independence County. The lime out-
put was used in chemical and industrial
applications and for censtruction and
soil stabilization. Three paper manufac-
turing companies produced and used pri-
mary lime and regenerated lime in
company operations.

Phosphate Rock.—No phosphate rock
was produced in the State in 1967. Al-
though resources and grade of phosphate
rock in Van Buren County are adequate
to supply a phosphate rock industry on a
small scale, the Peyton Creek Phosphate
Rock Mining Co. terminated its opera-
tions. Presumably, competition from other
sources caused the shutdown.

Sand and Gravel.—The sustained
growth record in sand and gravel output,
extending from 1962 to 1966, was broken
in 1967 as output decreased about 11 per-
cent compared with that of 1966. The
lower production resulted from decreased
construction activity of the U.S. Army
Corps of Engineers and Arkansas State
Highway Department. The commodity
was produced in 72 of the 75 counties
in the State. The number of sand and
gravel operations, including commercial
and government-and-contractor suppliers,
increased from 279 in 1966 to 313 in
1967. About 72 percent of the total out-
put classified as commercial production
had a unit value of $1.29 per ton, about
5 cents under that of 1966. Government-
and-contractor sand and gravel output
had a unit value of 60 cents per ton, a
decrease of 63 cents compared with 1966
figures; competition factors caused the
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lower value. Nine Arkansas counties were
credited with sand and gravel output of
400,000 tons or more and accounted for
49 percent of the total production. Cross
County led with an output of 1.4 million
tons and was followed, in order of
tonnage produced, by Miller, Crawford,
Calhoun, and Hot Spring Counties. The
Arkansas State Highway Department pro-
vided the largest single market in the
State.
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Soapstone.—Arkansas’ only soapstone
producer, The Milwhite Co., Inc., in-
creased output about 29 percent in 1967.
The soapstone was mined and ground in
Saline County and was used principally
in insecticide and roofing compound
manufacture. The soapstone was mined by
open-pit methods and trucked to the
company plant in Bryant for drying and
grinding.

Table 13.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

¥ Commercial Government-and-contractor Total
ear
Quantity Value Quantity Value Quantity Value
7,699 $9,096 4,400 $4,493 12,099 $13,589
,637 10,990 3,157 3,846 11,794 ,
9,559 12,001 3,247 3,835 12,806 15,836
11,677 15,656 4,379 5,382 16,056 21,038
10,202 13,113 4,037 2,414 14,239 115,531

1 Data does not add to total value because of independent rounding.

Table 14.—Sand and gravel sold or used by producers, by classes of operations and uses

(Thousand short tons and thousand dollars)

1966 1967
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:

Building_ . ... 1,443 $1,616 1,145 $1,190
Paving___ 3,047 3,076 2,681 3,290

Fill______ 372 334 W
Other ' _____ . 340 1,128 640 1,056
Totalsand_ _ - ... 5,202 6,154 4,466 5,536
1,696 2,733 1,431 2,217
4,751 6,751 4,214 5,275
21 10 21 12
7 8 70 73
Total gravel _________________________..__ 6,475 9,502 5,736 7,577
Total sand and gravel.__________________ 11,677 15,656 10,202 13,113

Govemn&ent-and-contractor operations:
and:
Building_ .. 10 10 w w
Paving . 1,963 1,817 w w
Totalsand._ . _____________..__ 1,973 1,827 1,397 765
Gravel:

Building.. _ _ o ___ 83 128 ..
Paving_ ... 2,323 3,432 2,640 1,653
Totalgravel .. _________________________ 2,406 3,555 2,640 1,653
Total sand and gravel . __________________ 4,379 5,382 4,037 32,414
Grand total____________________________ 16,056 21,038 14,239 315,531

‘W Withheld to avoid disclosing individual company confidential data.

1 Includes fill (1967), other construction sand, and industrial sand (ground and unground).
2 Includes other construction gravel and railroad ballast (1966).

3 Data does not add to total shown because of independent rounding.
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Stone.—Production of stone, including
limestone, sandstone, syenite, marble,
novaculite, slate, and shell, decreased for
the second consecutive year, but value of
the output was still sufficient to rank the
commodity second in the State in terms
of overall importance. The Arkansas State
Highway Department and U.S. Army
Corps of Engineers provided markets for
37.3 percent of the total tonnage valued
at $9.1 million.

Crushed sandstone output, with 7.1
million tons valued at $8.4 million, ac-
counted for the major share of the stone
production. It was produced in 34 counties
and used principally for road construction,
concrete aggregate, railroad ballast, and
riprap. Crushed limestone production,
including that for cement and lime,
totaled 5.2 million tons and was valued
at $6.2 million. Limestone was produced
in 17 counties and was used, in addition
to lime and cement manufacture, for
road construction, concrete aggregate,
building, and riprap. Output of syenite
contributed 5.0 million tons with a value
of $7.3. Other stone types provided the
remaining tonnage and value. Stone was
produced in 43 counties, attesting to the
widespread nature and usefulness of the
commodity. Slate was produced .in How-
ard, Montgomery, and Saline Counties.
Dimension marble was produced in two
counties. Mussell shell, used for seeding
cultured pearls, was exported to foreign
markets. Dimension sandstone was pre-
pared by five companies in Logan County
and by one producer in Independence
County. All syenite output was credited
to Pulaski County.

Table 15.—Stone sold or used by producers

(Thousand short tons and thousand dollars)

Year Quantity Value
18,913 $22,727
20,241 26,172
21,241 26,778
19,109 24,588
17,454 23,236

The average unit value of crushed
sandstone was $1.19 per ton. Crushed
limestone had an average value of $1.19
per ton. Value of commercial stone, in-
cluding crushed limestone, sandstone,
and syenite was $1.27, 2 cents over that
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of 1966. Value of stone produced for
government-and-contractor use was $1.26
per ton compared wjth $0.91 per ton in
1966.

The five leading counties in stone out-
put were Pulaski, Independence, Craw-
ford, Little River, and Izard.

Sulfur (Recovered Elemental).—Sulfur
recovered from treatment of sour natural
gas at three plants was about 8 percent
under that of 1966; however, value was
nearly 19 percent higher, which reflected
higher prices paid for sulfur. Olin Mathie-
son Chemical Corp. led with production
from its McKamie plant in Lafayette
County. Arkla Chemical Corp. and
Monsanto Company produced byproduct
sulfur in Columbia and Union Counties,
respectively.

Tripoli.—Tripoli was produced in two
Arkansas counties, Garland and Howard,
in 1967. The mineral commodity was
mined by open-pit methods and was pre-
pared for markets at Hot Springs and
near Dierks. Most of the plant product
was used for abrasive purposes. Some
was used as filler and in other industrial
applications.

METALS

Bauxite was the principal metal-bearing
ore produced in Arkansas. Mercury was
produced for the second consecutive year.
Vanadium ore was mined and stockpiled
by Union Carbide near its plant in Gar-
land.

Aluminum.—Two  aluminum plants,
Jones Mills and Gum Springs, operated
by Reynolds Metals Co., continued near
capacity production during 1967 in line
with capacity production of primary
aluminum in the United States. The
company also began operation of its new
aluminum cable plant in 1967 at Jones
Mills near Malvern. Plant capacity is
12,500 tons of transmission cable annually.

Bauxite and Alumina.—Output and
value of bauxite decreased despite the
continued high demand for alumina,
activated bauxite, and calcined bauxite.
Arkansas however again led the States in
bauxite production with 95 percent of
the total. Aluminum Company of America
(Alcoa) accounted for the major share
of the bauxite mined in the State and
processed the bauxite to alumina at its
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plant in Saline County. Alcoa also was
one of the Nation’s two producers of
tabular alumina. Reynolds Metals Co.
operated = underground and open pit
bauxite mines in Saline County and was
a close second in production of crude
ore. Reynolds announced plans to in-
crease alumina capacity at its Hurricane
Creek plant also in Saline County by
2,150 to 2,300 tons per day. American
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Cyanamid Co. mined bauxite by open-pit
methods in Saline and Pulaski Counties,
then calcined the bauxite for chemical
uses at its plant near Benton in Saline
County. Alumina produced in Arkansas
was used primarily for aluminum pro-
duction; however, significant quantities
were consumed in abrasives, chemicals,
refractories, ceramics, cements, and a host
of other industrial applications.

Table 16.—Bauxite mine production and shipments from mines and processing plants to
consumers

(Thousand long tons and thousand dollars)

Mine production Shipments
Year

Crude Dry Value As Dry Value

equivalent shipped equivalent
1,771 1,478 $16,701 1,725 1,483 | $17,543
1,864 1,562 17,431 1,778 1,531 17,859
1,911 1,593 17,974 2,100 1,803 20,786
2,060 1,718 19,439 1,986 1,708 20,258
1,943 1,571 18,269 2,137 1,815 21,927

Porocel Corp. and Stauffer Chemical
Co. produced activated bauxite from
stocks of crude ore at plants in Pulaski
County. Plant products were used for a
number of filter applications.

Mercury.—Mercury output, recorded
for .the second successive year, was higher
than in 1966. The high price paid for
mercury led to renewed interest in the
Arkansas deposits.

Pike County was the center of activity,
where Great Southwestern Mines, Inc.,
mined and processed cinnabar. The mer-
cury ore is associated with strongly folded
and fractured beds of sandstone.

Vanadium.—Union Carbide Corp. con-
tinued development of its vanadium de-
posit in Garland County. The vanadium
ore is found in association with an intru-
sion of alkalic igneous rocks that pene-
trate sedimentary rocks comprised es-
sentially of novaculite and shales. The
company mined and stockpiled ore for
processing at its new plant near the mines.
Two ore bodies outlined by drilling were
mined by open-pit methods and the ore
hauled by truck to the plant. Construc-
tion phases of the plant were completed,
and at yearend the company was complet-
ing adjustments in the mill flow circuits
to improve efficiency of operations.

Table 17.—Principal preducers of metals, minerals, and fuels

Commodity and company Type of activity County Address
Abrasives: . .
Arkansas Abrasives, Inc_.___ Mine and plant____ Garland.__________ «---. Hot Springs, Ark.
Arkansas Oilstone ('Jo.. Ine_. ____.do.____.______ ___.do__ - 0.
Norton-Pike_______________ Mine_____________ oo ... Littleton, N.H.

Barite:
Dresser Minerals_ __________

National Lead Co__________ JRNPY. U S
Bauxite:
Aluminum Company of Mine and plant___._
America 1.

Amegcan Cyanamid Co_____
L

Porocel Corp._____.____
Reynoids Mining Corp.l_____
Stauffer Chemical Co.2______

lant
See footnotes at end of_table.

Hot Spring. . ____.___.___ Houston, Tex.
cee e--doo . Do.

Saline__________________ Pittsburgh, Pa.
---  .---do.

‘Wayne, N.J.
. Do

--- Menlo lsark, N.J.
Richmond, Va.
New York, N.Y.
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Table 17.—Principal producers of metals, minerals, and fuels—Continued

Commodity and company Type of activity County Address

Bromine:
Arkansas Chemicals, Inc___.
Dow Chemical Co__________
Great Lakes Chemical Corp_
Michigan Chemical Corp.____
Cement:
Arkansas Cement Corp.3____
Ideal Cement Co.3
Clay:
Acme BrickCo._____._._____

El Dorado, Ark.
Midland, Mich.
West Lafayette, Ind.
Chiecago, Ill.

Foreman, Ark.
Denver, Colo.

Fort Worth, Tex.

Brine wells and plant
o

Little River__________.___
Howard________________

Hot Spring and Sebastian_

Ark. nghtwelght Aggregate

W.S. chkey Clay Mig. Co__
EI Dorado Brick Co________
Eureka Brick & Tile Co_____
Hope Brick Works__________
A.P. Green Refractories Co__

Crittenden and Lonoke___

Clark and Hempstead._.__
Saline and Pulaski_______

England, Ark.

Kansas City, Mo.
El Dorado, Ark.
Clarksville, Ark.
Hope, Ark.
Mexico, Mo.

Malvern Brick & Tile Co____ Hot Spring_ . ____ _  Malvern, Ark.
S.&S.Co_________________ Sebastian___ __ Fort Smith, Ark.
c IWheeler Brick Co., Inc______ Craighead_ .. __. S Jonesboro, Ark.
oal
Clarksville Coal Co., Inc____ Johnson________________ Clarksville, Ark.

Dixie Construction Co______

Fort Srmth Ark.

Garland Coal & Mining Co._ Franklin_ -
Hilton Coal Co., Inc________ Johnson.__ - Clarksvﬂle, Ark.
Johnson Coal Co., Inc_ _--.-do.__ -
F.S. Neely Coal Co____ Sebastian_ - Fort Smlth Ark.
Prairie Coal Co., Inc.____.__ Johnson________.________ Clarksvnlle, Ark.
ypsum:
Dierks Forests, Inc__.______ Howard._ _____________.__ Hot Springs, Ark.
Li Dulin Bauxite Co., Inc______ Pike_ __ . _____ Do.
ime:
Rangaire Corp., Batesville Independence______.__.__ Batesville, Ark.
White Lime Division.4
Mercury:
Great Southwestern Mines, ceedoo o Pike_ . _____ . ________ Lincolnwood, Iii.
ne.
Sand and gravel:
Arkhola Sand & Gravel Co.5. Dredge and plant... Crawford-__._.___________ Fort Smith, Ark,
Big Rock Stone & Material o.do____________ aski_________________ Little Rock, Ark.

Co.b
Braswell Sand & Gravel Co.__
Gifford-Hili & Co., Inc______
Humphries & Kail___
Malvern Gravel Co.5_____.__
Mobl]gy Construction Co., Inc_

Do
Pine Bluff Sand & Gravel 5_
St. F]r)ancls Material Co_.___

Stone:

Acme Material Co__________

Anderson-Oxandale Co______

Arkhola Sand & Gravel Co. 6__

Arkansas Limestone Division,
Rangaire Corp.

Batesville White Lime
Division, Rangaire Corp.!

Big Rock Stone & Material

Co.
Bird & Son,Inc.___________
Black Rock Limestone
Products Co.

Dredge and plant___
Mine and plant___._

Ouachita and Jefferson.__
Ashley and Calhoun._____

Minden, La.
Dallas, Tex.
Earle, Ark.
Malvern, Ark.
Morrilton, Ark.

Pine Bluff, Ark.
Forrest City, Ark.
0.

Craighead ______________ D
Poinsett____ Do.
St. Francis Do.

Little Rock, Ark.
Morrilton, Ark.
Fort Smith, Ark.
Batesville, Ark.

Do.
Little Rock, Ark.

Glenwood, Ark.
Little Rock, Ark.

Cabot Quarries, Inc________ Do.
Do moke_ ________..__ _- Do.
Pope___ - Do.

Puiaski__ - Do.

Woodruff_ - Do.

Sharp.___._____________ Do.

See footnotes at end of table.
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Table 17.—Principal producers of metals, minerals, and fuels—Continued

Commodity and company Type of activity County Address
Stone—Continued
Love Hollow Limestone Tzard__________________ Batesville, Ark.
Division, Rangaire Corp.
G.P. Freshour______________ Cleburne and Faulkner.__ Swee]t) Home, Ark.
0.
Do.
Do.
Do.
Do.
Do.
harp Do.
Cleburne and Conway._... Sweet Home, Ark.
Faulkner_______________ 0.
Do.
Do.
Do.
Do.
Do.
Do.
‘White Do.
Conway and Franklin____ Do.
Independence______..___ Do.
Tzard Do.
Logan_ Do.
Scott___ o.
Sharp. .. Do.
Stone
Clark and Franklin Little Rock, Ark
Johnson
gan_ _ Do.
Lonoke. _ Do.
Pope____ Do.
White___ Do.
Tzard- .. o.
Newton_ Do.
ell Do.
Baxter_.__ Do.
Lawrence. _____._________ Do.
Faulkner and Pulaski____ NXrtl? Little Rock,
K.
Fayetteville, Ark.
0.
Do.
MtI:George Contracting Co., Pine Bluff Ark.,
ne.
Midwest Lime Co_________. __..do..__________ Independence.___._____. Batesville, Ark.
Tale and soapstone:
he Milwhite Co., Ine______ i ine._________________ Houston, Tex.
Tripoli:
Caddo Minerals Co,,Ine._.. ___.do.___________ Pike.__________________ Dallas, Tex.
Malvern Minerals Co_-_____.. ___.do____._______ Garland__________.______ Hot Springs, Ark.
Natural gas liquids:
Arkla Chemical Corp_______ Columbia_________._____ Magnolia, Ark.
Austral Oil Co., Inc - Lafayette. _ --. Stamps, Ark.
Denton Corp________._____ Union._____ __- El Dorado, Ark.
Humble Oil & Refining Co.__ Lafayette_________._____ Stamps, Ark.
Sunray DX Oil Co_________ Miller and Lafayette_____ Do.
Petroleum:
American Oil Co___________ fon_______________._.__ El Dorado, Ark.
Berry Petroleum Co________ _ i __-. Magnolia, Ark.
Cross Oil & Refining Co. of ion__________________ Smackover, Ark.
Arkansas.
Lion Oil, Div. Monsanto Co_ ___.do____________ ___.do__.______._______.. El Dorado, Ark.
Macmillan Ring-Free Oil ____do.___________ ___.do_________________ Norphlet, Ark.
Co., Inc.
1 Also lime. 4 Also limestone.
2 Also clay. 5 Also stone.

3 Also limestone and clay. ¢ Also sand and gravel.



The Mineral Industry of California

This chapter has been prepared under a cooperative agreement for the collection
of mineral data between the Bureau of Mines, U.S. Department of the Interior, and the
California Department of Conservation, Division of Mines and Geology.

By L. E. Davis'

California’s mineral industry in 1967
was highlighted by oil production that ex-
ceeded 1 million barrels daily (in Octo-
ber) for the first time since February
1954. The production value for all mineral
fuels, 1 percent less than in 1966, repre-
sented 65 percent of the total State min-
eral output value. Among the fuels, in-
creases were reported for only petroleum
and liquid petroleum gases.

Of 26 nonmetallic mineral commodities
produced, value of output increased for
only six. As a group, value of nonmetallic
mineral production declined over $13 mil-
lion, reflecting a generally depressed con-
struction industry. Value increases over
1966 totals were reported for five of 12
metals, principally tungsten, iron ore, and
mercury. Overall production value for
metals rose more than $5 million.

Consumption, Trade, and Markets.—In
1967, California held the number one po-
sition among the States not only in the
number of different mineral commodities
produced and marketed (48) but also in
the number of different minerals found
(602). Many of the minerals reported have
been found only in California. Despite this
diversity, California was not self-sufficient
in minerals, particularly mineral fuels.
Refinery receipts (all sources) rose 3 per-
cent, and natural gas receipts (pipeline)
from out-of-State, were 11 percent above
1966 figures. Plants within the State proc-
essed 13 billion cubic feet less wet gas
than in 1966 yet the output of natural gas
liquids, including condensate, was only
slightly lower. California was third highest
in the Nation in petroleum production and
consumption of petroleum products was

higher than that of any other State. More
than 1,335 billion cubic feet of natural
gas was received from sources outside the
State to meet consumer needs despite a
production that was sixth highest in the
Nation.

California was the sole domestic source
for boron minerals and compounds, yielded
all the sulfur ore production, was the
leader by far in sand and gravel output,
and the principal producer of short fiber
asbestos, diatomite, mercury, rare-earth
minerals and compounds, salt cake, tin,
and tungsten. Plants in California also
processed many nonmetallic minerals pro-
duced in other States, principally Arizona
and Nevada.

Trends and Developments.—California
oil production reached an alltime high of
1,019,000 barrels daily in December, top-
ping the previous daily high of 1,006,000
barrels reported in July 1953. Credit for
the increase went to well completions in
the Wilmington field, most of which were
on four offshore islands. Except for the
Wilmington field, offshore development
slowed while operators awaited Federal
and State lease sales scheduled for 1968.
As in 1966, principal areas of new onshore
development were in Kern and Los An-
geles Counties. Increased production in
Kern County came primarily from steam-
ing operations where projects were fewer
in number owing to consolidations.

Refining capacity in California was in-
creased to 1.5 million barrels daily in
1967. In Contra Costa County, Sequoia
Refining Co. placed its new refining com-

1 Physical scientist,
Francisco, Calif,

Bureau of Mines, San
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Table 1.—Mineral production in California 1

1966 1967
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Antimony ore and concentrates short tons, antimony
content _______________ . _______.__ (2) R
Asbestos_____ . ______________________.__ short tons__ 81,671 $6,945 77,091 $6,726
Barite (crude) . ___ thousand short tons._ _ 1 10 10 71
Boron minerals________________________ short tons_. 866,000 68,209 955,000 74,130
thousand 376-pound barrels_. 45,387 146,302 42,084 137,961
_______________________ thousand short tons__ 2,984 ,708 2,609 6,037
Copper (recoverable content of ores, etc.)
short tons._ _ 1,078 780 78 602
Feldspar_ . ____________________________ long tons__ 100,915 w 94,769 w
Gemstones_____.__._____________________..______ NA 200 N 200
Gold (recoverable content of ores, etc.) ~troy ounces_ _ 64,764 2,267 40,570 1,420
Gypsum_ ____________________ thousand short tons_ . 1,207 3,064 1,241 3,150
Lead (recoverable content of ores, ete.)__short tons. . 1,976 597 1,735 486
Lime._______________________ thousand short tons_ . 552 8,764 539 8,696
Magnesium compounds from sea-water bitterns
(partly estimated)..__short tons, MgO equivalent_ 87,816 7,413 76,592 6,882
Mercury_ . ______________________. 76-pound flasks_. 16,070 7,100 16,38 8,018
Naturalgas_____________________ million cubic feet. . 715,113 223,175 681,080 202,290
Natural gas liquids:
Natural gasoline and isopentane
thousand gallons_. * 607,286 r 46,651 588,250 44,610
LP gases and ethane____________________ do____ 853,164 17,304 366,643 19,065
Condensate____ . ______________________. do_.__ 70,582 5,748 55,734 4,512
Peat______ . _______ short tons. 29,235 384 30,014 396
Petroleum (crude) thousand 42-gallon barrels__ 3 345,295 812,834 3359,219 829,133
Pumice, pumicite, and volcanic cinder
thousand short tons_ . 580 1,763 866 1,357
Salt (common)_____________________________ do___. 1,693 w 1,732 w
Sand and gravel ____________________________ do__.. 120,692 139,157 116,125 139,212
Silver (recoverable content of ores, etec.)
thousand troy ounces._ _ 190 246 145 224
Stone4______________________ thousand short tons.. 43,051 61,336 37,186 55,263
Sulfurore_ . ___________________________ iong tons__ 557 5 568 3
Tale, pyrophyllite and soapstone_ _ _ __short tons__ 138,340 1,847 143,466 1,945
Tin concentrates (content)___________ _.long tons_._ 13 21 w w
Zinc (recoverable content of ores, etc.)__ _short tons. . 335 97 441 122
Value of items that cannot be disclosed: Bromine,
caleium chloride, calecite (optical grade) (1966), car-
. bon dioxide, coal (lignite), diatomite, iodine, (1966),
iron ore, lithium minerals, mica (scrap), molyb-
denum, perlite, platinum-group metals, potassium
salts, rare-earth metals, sodium carbonate, sodium
sulfate, tungsten concentrates, uranium (1966), wol-
lastonite, and values indicated by symbol W_______ XX r 141,449 XX 143,722
Total____.______________________ r1,710,470 XX 1,696,233
Total 1957-59 constant dollars r1,654,000 XX r1,623,000

r Revised. NA Not available. W Withheld to
data; included with “Value of items that cannot be dis

! Production as measured by mine shipments sales,
producers).

2 Less than 5 unit.

3 Excludes condensate.

4 Includes slate.

disclosing individual company confidential
XX Not applicable.

avoid
closed.”

or marketable production (including consumption by

Table 2.—Value of mineral production in California, by counties

Minerals produced in 1967 in order of value

County 1966 1967
Alameda____________ $22,873,682 $23,790,832
Alpine_____________. 57,564 79,107
Amador.______ e 3,066,348 3,202,953

3,555,712 3,903,017

19,407,836 18,215,656

4,847,288 4,422,745

Contra Costa________ r17,971,749 16,284,281
Del Norte___________ 504,941 990,329

See footnotes at end of table.

Sand and gravel, salt, stone, magnesium com-
pounds, lime, petroleum, bromine, clays.

Sand and gravel, stone, silver, gold, lead, zine,
copper.

Sam}dand gravel, clays, coal, stone, soapstone,
gold.

Natural gas, sand and gravel, stone, gold, silver.

Cement, asbestos, stone, clays, sand and gravel,
gold, silver.

Natural gas, sand and gravel, mercury.

Natural gas, stone, petroleum, sand and gravel,
lime, peat, natural gas liquids, clays, mercury.

Stone, sand and gravel, gold.
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Table 2.—Value of mineral production in California, by counties—Continued

County 1966 1967 Minerals produced in 1967 in order of value

El Dorado.__._______ $2,638,668 $2,573,291 Stonle, lin;e, sand and gravel, tungsten, soapstone,
gold, silver.

Fresno_._._._____._.___ 74,315,131 72,978,845 Petroleum, sand and gravel, natural gas, natural
g%s liquids, asbestos, stone, mercury, gold, clays,
siiver.

6,078,993 5,064,762 Natural gas, sand and gravel, lime.

2,835,261 2,442,097 Natural gas, sand and gravel, stone.

2,815,964 5,931,506 Sand and gravel, gypsum, lime, calcium chloride,
clays, stone, gold, mica.

Inyo . _________ 20,614,146 23,789,781 Tungsten, sodium carbonate, talc, stone, molyb-

denum, copper, sand and gravel, lead, silver,
zine, perlite, pumice and volcanic cinder, boron,
clays, barite, gold, sulfur, wollastonite.
Kern________________ 426,956,114 424,868,053 Petroleum, boron, natural gas, cement, natural
gas liquids, sand and gravel, stone, gypsum,
sodium sulfate, clays, salt, carbon dioxide, tin
pumicite and voleanic cinder, iron ore, mercury
silver, tungsten, gold, copper, lead, zinc.

Kings____.________.__ 17,039,802 13,509,382 Natural gas, natural gas liquids, petroleum, sand
and gravel, mercury.

Lake . ___________ 1,046,879 1,256,209 Sanld and gravel, mercury, volcanic cinder, stone,
clays.

Lassen.____________. r 622,811 436,244 Sand and gravel, volcanic cinder, stone.

Los Angeles__________ 290,227,105 319,726,615 Petroleum, sand and gravel, natural gas, natural

gas liquids, stone, clays, gold, soapstone, silver.

Madera___._________ 2,158,321 2,778,904 Sand and gravel, natural gas, tungsten, stone,
volcanice cinder, clays.

2,973,252 2,397,102 Stone, sand and gravel, mercury, clays.
123,381 125,697 Sand and gravel, stone, gold, clays, silver.
1,011,705 1,142,461 Sand and gravel, stone, mercury.
7,108,427 3,846,147 San_il and gravel, stone, gypsum, gcld, mercury,
silver.
539,940 757,482 Volecanic cinder, peat, sand and gravel, stone.
1,167,169 422,829 Pumice and volcanic cinder, sand and gravel,
clays, stone.

Monterey___________ 35,835,560 37,004,005 Petroleum, magnesium compounds, lime, sand
and gravel, stone, natural gas, feldspar, salt,
mercury.

Napa_ .. __________ 3,841,656 3,179,356 Stone, salt, clays, mercury, diatomite, sand and
gravel, volcanic cinder, perlite.

Nevada_____________ 354,726 1,082,537 Sand and gravel, stone, goid, silver.

121,418,023 119,221,179 Petroleum, natural gas, sand and gravel, natural
gas liquids, clays, lime, salt, peat, stone.

1,165,044 911,682 Sand and gravel, clays, stone, gold, silver.
288,953 514,485 Do.

r 67,046,319 72,027,318 Iron ore, cement, sand and gravel, stone, clays,
petroleum, woliastonite, tungsten, copper, silver.

r 21,237,899 19,588,409 Natural gas, sand and gravel, gold, natural gas
liquids, clays, silver.

10,471,981 10,483,030 Cement, stone, mercury, asbestos, sand and gravel,

petroleum, natural gas, clays.

San Bernardino..____ r 120,182,458 113,356,370 Cement, boron, stone, rare-earth minerals, sodium

carbonate, sodium sulfate, potassium salts, sand
and gravel, iron ore, salt, lime, lithium minerals,
clays, calcium chloride, tale and pyrophyllite,
bromine, tungsten, petroleum, pumice and vol-
canic cinder, gypsum, natural gas, barite, copper,
iead, silver, gold.

San Diego.._________ 12,811,989 14,517,347 Sand and gravel, stone, magnesium compounds,
salt, clays, pyrophyllite.

San Francisco_.______ w W Sand and gravel.

San Joaquin____.____ 14,932,952 10,630,428 Na_t‘ural gas, sand and gravel, lime, clays, gold,
silver.

San Luis Obispo__.___ 5,141,754 6,383,931 Petroleum, mercury, sand and gravel, natural gas
liquids, stone, natural gas, gypsum, clays.

San Mateo__________ 14,638,201 14,315,729 Cement, magnesium compounds, salt, stone, sand
and gravel, clays, petroleum, natural gas.

Santa Barbara_______ r 129,393,266 132,565,326 Petroleum, natural gas, diatomite, natural gas
liquids, sand and gravel, lime, mercury, stone.

Santa Clara_.________ 32,816,421 32,951,928 Cement, stone, sand and gravel, mercury, clays,
petroleum.

Santa Cruz_.________._ 11,529,324 12,501,351 Cement, sand and gravel, stone, clays.

Shasta______________ 8,921,723 6,786,366 Cement, sand and gravel, stone, clays, volcanic
cinder, barite, gold, diatomite, silver.

Sierra_____________.__ 109,194 277,314 Sand and gravel, gold, stone, silver.

Siskiyou.____________ 1,164,864 1,173,773 Sand and gravel, pumice and volcanic cinder,
stone, gold, silver.

Solano_ _________..___ r 16,444,472 13,250,416 Naturall gas, stone, natural gas liquids, sand and
gravel.

Sonoma._.__________ 5,257,405 4,419,564 Sand and gravel, mercury, stone, clays, natural gas.

Stanislaus_ _._.._..___ 1,508,876 1,187,703 Sand and gravel, lead, clays, gold, silver, stone,
copper.

See footnotes at end of table.
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Table 2.—Value of mineral production in California, by counties—Continued
County 1966 1967 Minerals produced in 1967 in order of value
Sutter._____________ $14,429,138 $13,098,841 Natural gas, sand and gravel, clays, stone.
Tehama_____________ 1,489,975 918,244 Nagu‘rial gas, sand and gravel, stone, voleanic
cinaer,
Trinity.._.___________ 190,450 717,492 Sto;ite, mercury, sand and gravel, gold, clays,
silver.
Tulare. . ____________ 2,842,214 2,396,886 Natural gas, sand and gravel, stone, petroleum,
barite, clays, gold, silver.
Tuolumne. __________ r1,480,418 1,478,243 Sto;lle, lime, sand and gravel, tungsten, gold, zine,
silver.
Ventura_.___________ 107,501,291 87,836,354 Petroleum, natural gas, natural gas liquids, sand
= and gravel, clays, gypsum, stone.
Yolo.____._______.__ 4,142,062 3,628,464 Sand and gravel, lime, natural gas.
Yuba_______________ 3,285,578 2,530,740 Gold, sand and gravel, clays, stone, platinum,
silver.
Undistributed 1______ r 26,092,625 361,862
Total_________ r1,710,470,000 1,696,233,000
d rRﬁﬁ?&i. W Withheld to avoid disclosing individual company confidential data; included with “Un-
istributed.”

! Includes gem stones,
ted by symbol W.
2 Includes petroleum condensate.

tungsten and mereury that cannot be assigned to specific counties and value indica-
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production in California.
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Table 3.—Indicators of California business activity !

1966 1967 » Change
(percent)
Personal income:
otal ... millions__ $65,002 $70,097 +7.8
Per capita..____________________ . __.__ $3,457 $3,660 +5.9
Annual insured payrolls:
Agriculture, forestry, and fisheries___________________ millions_ _ $938.8 $928.9 —1.1
Mineral extraction_ __________________________________ do___. $272.1 $283.2 +4.1
Mineral produetion___________________________________ do.... $1,710 $1,696 —-.9
Contract construction .do____ $2,733.2 $2,555.6 —6.5
Manufacturing.____________________________ ..do_.__ $11,885.6 $12,841. +8.0
Transportation, communication, and utilities__ _do____ $2,804.6 $3,064.8 +9.3
‘Wholesale and retail trade___________________ _.do____ $7,364.9 $7,769.2 +5.5
Finance, insurance, and real estate____ _.do-___ $§1,932.0 $2,089.7 +8.2
Serviees____________________________ _do____. $4,683.8 $5,211.3 +11.38
State and local government 2.__________________________ do____ $114.3 $130.7 +14.3
Total labor foree__._______________ __thousands.. = 7,595 7,838 +3.1
Unemployment__________________________________________ do____ 375 389 +38.7
Average annual employment:
Agriculture, forestry, and fisheries. .__..________________ 289.1 281.0 -2.8
Mineral extraction________________ 32.3 32.1 -7
Contract construction 305.6 277.2 —-9.3
Manufacturing_____________________________ 1,531.4 1,591.7 +3.9
Transportation, communications, and utilities__ 0.5 432.5 +5.3
‘Wholesale and retail trade___________________ 1,329.3 1,358.2 +2.1
Finance, insurance, and real estate____ 310.6 316.8 +1.9
Services. - __._______________________ 1,031.5 1,084.4 +5.1
Government_________________________________________ 1,195.7 1,270.5 +6.2

» Preliminary.

1 Source: Survey of Current Business; Califonia Department of Employment; California Department of
Industrial Relations.

2 Includes nonclassifiable establishments.

Table 4.—Employment and injury expel;ience in the mineral industries

Average Man- Man- Number of Injury rates per

men Days days hours injuries million man-hours
Year and industry working Active worked  worked
daily (thou- (thou- Fatal Non- Fre- Severity
sands) sands) fatal quency

6 130 1 6 . ol e emeeeo

29 177 5 45 . . oo

2,431 247 600 4,802 5 126 27.28 8,424

4,949 271 1,343 10,829 3 190 17.82 2,621
5,377 239 1,287 10,352 3 214 20.96 3,468
4,638 289 1,341 10,756 __._ 163 15.15 648

17,430 263 4,577 36,790 11 693 19.14 3,036

200 1 6 il el ciecer ecmeee-
205 6 49 . . il aeaee
244 593 4,736 7 129 28.72 9,846

288 1,281 10,284 6 182 18.28 4,153
226 1,279 10,373 4 204 20.05 3,776
288 1,212 9,664 2 106 11.18 1,719

261 4,872 35,112 19 621 18.23 4,133

» Preliminary.

Table 5.—Principal custom mills, commercial grinding plants, and primary smelters in 1967

Company County Nearest city Minerals Remarks
or town processed
American Smelting & Refining Co. Contra Costa. Selby______ Lead, zinc, Smelter, refinery, and
silver, gold fuming plant.
The Wilbur Ellis Co_____________ Fresno_._._ Nonmetals... Commercial grinding.
Standard Industrial Minerals Inc._ Bishop____. Do.
MaccoCorp. - __.___. Rosamond.- - Do.
Calada Materials Co___ Harbor City Do.
American Minerals Co_____ Los Angeles.. Do.
Western Tale Co____ .. _--.do_____ Do.
Industrial Minerals Co. _ Sacramento... Florin______ Do.
Kaiser Steel Corp-_-__________. San Bernar- Fontana.____ Blast furnaces, steel
dino. plants, and fabricat-
. ing plants.

Chas. Pfizer & Co., Inc___________ ceedoo_ . Victorville.. Nonmetals... Commercial grinding.

Yuba Minerals & Milling Co______ Sutter________ Sutter______ ee_do______ Do.
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plex on stream at Hercules, Standard Oil
Co. of California developed new equip-
ment at Richmond to reclaim hydrogen
sulfide and ammonia from refinery waste
water, and Shell Oil Co. developed a dry
catalytic process at its Martinez refinery
to reclaim 70 to 95 percent of the sulfur
in crude oil products. Shell also drilled
33 coreholes in tar sands near San Luis
Obispo, Calif., and planned pilot plant
tests of a process for separating the tars
from the sands. Should the tests prove
successful, the pioneering research by the
Bureau of Mines would once again be
demonstrated. More than two decades ago
the Bureau reported results of pilot tests
it conducted on tar sands from the same
area.

In 1967, American Cement Corp. estab-
lished a cement distribution terminal at
Stockton, San Joaquin County, and an-
nounced that a 3-million-barrel cement
plant for Amador County was in the plan-
ning stage. Pacific Western Industries,
Inc., began shipping portland cement from
its 3-million-barrel Los Robles facility,
Kern County. Johns-Manville Corp. ac-
quired the gypsum division of Fibreboard
Corp., including wallboard plants in Cali-
fornia, Nevada, and Colorado, and gyp-
sum quarries in Colorado and Nevada.
American Potash & Chemical Corp. be-
came a wholly owned subsidiary of Kerr-
McGee Corp. Earlier in the year American
Potash had purchased the Little Placer
borate deposit near Boron, Kern County,
and completed a new million-dollar plant
to produce 30,000 tons per year of coarse
potassium sulfate at Trona, San Bernar-
dino County. Stauffer Chemical Co. ac-
quired Mountain Copper Co. and gained
control of San Francisco Chemical Co.
which had been jointly owned by the two
firms. All assets and liabilities of Kern
County Land Co. were purchased by Ten-
neco, Inc. United States Borax & Chemi-
cal Corp. completed its new anhydrous
boric acid plant at Boron, Kern County,
and shipments were begun in May. West-
ern Talc Co., Inc. completed a moderniza-
tion program at its mines and plant, San
Bernardino County, providing facilities
necessary to produce 300 tons per day of
a wide range of talc and clay grades.

Molybdenum Corporation of America
essentially completed construction of rare-
earth processing facilities at Mountain
Pass, San Bernardino County, initiated in
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1965, with the installation of cerium hy-
drate, lanthanum hydrate, and lanthanum
carbonate circuits. National Steel Corp.
contracted to purchase about 3,000 acres
of undeveloped riverfront property at the
confluence of the Sacramento and San
Joaquin Rivers, Solano County. The com-
pany indicated tentative plans to construct
a steel plant on the property. Union Car-
bide Corp. announced it had undertaken
expansion of its Pine Creek tungsten mine,
Inyo County. In December, Utah Con-
struction & Mining Co. agreed in princi-
ple to acquire all assets of The Bunker
Hill Co., Kellogg, Idaho.

At midyear, Union Oil Co. of Cali-
fornia joined with Magma Power Co. and
Thermal Power Co. in the production of
geothermal steam. Under the agreement,
Union was to operate the production fa-
cilities and began an aggressive drilling
program on 14,000 acres in northern Cali-
fornia. Western Geothermal, Inc., was in-
stalling equipment in the Imperial Valley
to increase the output of calcium chloride
from one of its geothermal brine wells.

Exploration for minerals and metals
continued at a high level in 1967, with 99
active exploration projects reported in the
State, 20 were in San Bernardino County.
Companies were searching for 20 com-
modities but gold was the most actively
sought with 32 projects, followed by 17
mercury, 13 talc, seven limestone, six sil-
ver, five tungsten, three clays, and two
each of gypsum, iron ore, and lead.

Legislation and Government Programs.
—The 1967 session of the State Legislature
passed a bill (SB 169) to authorize the
leasing of State lands for geothermal ex-
ploration. It established procedures for ob-
taining prospecting permits and leases,
royalties and rentals, maximum acreage,
and lease lengths. The program will be
administered by the State Lands Commis-
sioner. (A parallel bill to lease Federal
lands for geothermal exploration was
passed by the U.S. Congress late in 1966
but vetoed by President Johnson because
it contained a controversial “grandfather
clause.”) Another bill (SB 1230) con-
cerning mining claims was successfully
carried with minor amendments. This leg-
islation contains two important changes:

1. It provides a claimant with the al-
ternative of drilling a hole to a specific
depth to satisfy the discovery work re-
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quirements, instead of the 10-foot discov-
ery shaft.

2. Starting November 8, 1968, it re-
quires that the affidavit of annual assess-
ment work be specific in the description
of what work was done and by whom;
further, the affidavit must state that the
claim monuments and all notices required
by law were in place at a date within the
assessment year for which the affidavit is
made. Failure to file an affidavit in the
form specified creates a “prima facie pre-
sumption of the act and intent of the
owner to abandon such claim at the end
of the assessment year . . .”

The State Legislature also passed a Reso-
lution (SCR 49) requesting the Governor
to inform the United States Mission to the
United Nations of California’s interest in
being host and cosponsor for a United Na-
tions Conference of Geothermal Resources.

Public land orders by the Bureau of
Land Management withdrew nearly 56,000
acres of land from mineral location under
U.S. mining laws, of which about 53,000
acres remained open to mining and min-
eral leasing under the Multiple Land Use
Act. Land orders restored over 9,000 acres
to mineral location and leasing in Mendo-
cino and Lake Counties. California re-
ceived U.S. Treasury checks in the
amount of $3,170,575.53 in bonuses, roy-
alties, and rentals from mineral leases and
permits on Federal lands within the State
borders in 1967, about $15,000 more than
in 1966.

Of the three applications received from
California producers since enactment of
the Lead-Zinc Stabilization Program in
October 1962, one had been recertified
(after June 1, 1966) and two had been
withdrawn, suspended, or disqualified.
Payments totaling $1,532 were made on
239.9 tons of lead produced in 1966, and
$1,467 on 195.6 tons of lead produced in
1967.

The Bureau of Mines’ San Francisco
Petroleum Research Office initiated a
study to determine the chemical properties
of water drained from irrigated lands and
the treatment necessary to make the water
suitable for waterflooding oilfields in the
San Joaquin Valley. Preliminary results
indicated that this waste water can be
used after inexpensive treatment for in-
jection into reservoirs to recover addi-

tional petroleum.
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The Petroleum Research Office contin-
ued to study rapid, yet accurate, methods
to predict the performance of waterfloods,?
and also was studying complex decline
equations to predict future oil recovery
utilizing an electronic computer. The com-
plex equations, which are too difficult for
practical solution without a computer, give
a better prediction of future performance
of oilfields, than formerly used equations.

During 1967, the Bureau of Mines Ma-
rine Minerals Technology Center, Tibu-
ron, Calif.,, completed conversion of a
surplus 205-foot Navy Ocean Fleet Tug
for use as a marine mining research ves-
sel. This vessel, commissioned in May as
the Virginia City, provided the working
platform for a joint Bureau of Mines-
Geological Survey heavy-metals research
project off the coast of the southern Sew-
ard Peninsula, Alaska, during July, Au-
gust, and September. The ship covered an
area of approximately 200 square miles
and completed 537 linear miles of sub-
bottom profiling and 50 statute miles of
magnetometer surveys. Also, 627 drillhole
samples were recovered from 56 holes
drilled from the ship. At Tiburon, a large
vertical test tank was built and experi-
ments were initiated to evaluate the per-
formance of marine mineral sampling
equipment in controlled environments.

The Bureau of Mines Thermodynamics
Research Laboratory at Berkeley, Calif.,
was transferred to, and became a part of,
the Albany Metallurgy Research Center,
Albany, Oreg. effective July 1, 1967.

The Bureau’s San Francisco Office of
Mineral Resources, in making an overall
study of the Tertiary gravels of California
as a part of the Heavy Metals Program,
determined they constituted a major gold
resource. The deposits were conservatively
estimated to contain 3 to 4 billion cubic
yards of gravel with an average gold con-
tent of $0.25 per cubic yard. The study
provided a basis for mining and metal-
lurgical research. Previous exploitation of
the gravels was halted by legal restrictions
involving environmental problems rather
than by economic considerations. Wilder-
ness mining investigations, including an

2 Higgins, R. V., D. W. Boley, and A. J.
Leighton. Unique Properties of Permeability
Curves of Concern to Reservoir Engineers. Bu-
Mines Rept. of Inv. 7006, 1967, 19 pp.

Higgins, R. V., and A. J. Leighton. Computer
Techniques for Predicting Three-Phase Flow in

Five-Spot Waterfloods. BuMines Rept. of Inv.
7011, 1967, 45 pp.
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appraisal of mineral deposits in the Emi-
grant Basin and Salmon-Trinity Alps
Primitive Areas, proposed as Wilderness
Areas, continued as a cooperative - effort
with the U.S. Geological Survey. Sam-
pling and mapping of the known tungsten
deposits in Emigrant Basin were com-
pleted. Literature and claim record
searches were continued on the Salmon-
Trinity Alps area and a list of claims and
mines compiled.

The San Francisco office also began a
study to provide the necessary informa-
tion and forecasts regarding the mineral
industry in the California hydrologic re-
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gion for an interagency Type I Compre-
hensive Framework Study. The project
was undertaken as a part of the Bureau’s
continuing participation in River Basin
Studies.

The Region II Field Office, Office of
Minerals Exploration (OME), U.S. Geo-
logical Survey, received 17 applications
from persons interested in exploring for
minerals in California under the OME
program. Of these, 11 applications were
processed and three contracts were let. At
yearend, seven contracts were active, two
of which were continued from 1966.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS®

Carbon Black.—Overall production of
carbon black dropped 20 percent from the
1966 total. Decreases were reported for all
grades except SAF (super abrasion fur-
nace) with thermal black having the larg-
est decline. Sales also were lower. Shell
Chemical Co. produced thermal black
from natural gas as a byproduct of hy-
drogen production in an ammonia-base
fertilizer plant at Pittsburg, Contra Costa
County. In Kern County, Continental
Carbon Co. at Bakersfield, and United
Carbon Co., Inc. at Mojave, each pro-
duced several grades of carbon black from
liquid hydrocarbons. Qutput averaged 9.52
pounds of thermal black per -thousand
cubic feet from natural gas and 5.08
pounds of carbon black per gallon from
liquid hydrocarbons. Plant outputs were
used by the rubber, metal, and chemical
industries.

Carbon  Dioxide.—Getty Oil Co.,
formerly Tidewater Oil Co., and Standard
Oil Co. of California extracted carbon di-
oxide from natural gas in natural gasoline
plants near Taft, Kern County. Plant out-
put by Getty was unchanged from 1966
and was sold for use in carbonated bev-
erages. Standard removed the gas to meet
natural gas pipeline specifications but did
not market the carbon dioxide.

Coal  (Lignite).—American  Lignite
Products Co., Inc., California’s only lig-
nite producer, strip-mined lignite from
beds in the Ione area, Amador County.
Production rose appreciably but the unit
value of the lignite dropped slightly, com-

pared with that of 1966. The company
processed the mine output to recover sev-
eral grades of wax, which were sold for a
wide variety of industrial uses.

Coke.—Kaiser Steel Corp. at Fontana,
San Bernardino County, operated Califor-
nia’s only coking facility. The coke was
consumed in company blast furnaces and
coke breeze was used in the company
agglomerating plant. Consumption of coke
declined 2 percent while that of coke
breeze increased 2 percent, compared with
1966 levels. The coking coal was obtained
from captive mines outside the State.

Natural Gas.—Marketed production of
natural gas declined 5 percent from that
in 1966 with 58 percent of the output
coming from oil zones. Dry-gas production
from 962 wells at 101 fields in 22 coun-
ties averaged 766 million cubic feet daily,
down nearly 13 percent from that of 1966.
There were 89 new gas wells, 27 more
than in 1966. Fields with the largest num-
ber of new wells were Rio Vista (11),
Solano County; Harvester (6), Kings
County; Grimes (5), Sutter County; and
Sherman Island (5), Sacramento County.
Four fields—Malton (Glenn County),
Merrit Island (Yolo County), Denverton
Creek (Solano County), and Sherman Is-
land—discovered in earlier years, began
producing in 1967. Of the four, Malton
was the most important discovery. Rio
Vista continued to be the State’s largest
gasfield.

3 Prepared by Calvin H. Riggs, Petroleum
and Natural Gas Engineer, Bureau of Mines,
San Francisco, Calif.
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Drilling of 53 exploratory wells resulted
in the discovery of four new gasfields—
French Camp (San Joaquin County),
West Sacramento (Yolo County), Ryer
Island (Solano County), and Zamora
(Butte -County). In addition, two major
and nine minor extensions were made in
older fields. The new fields were not in
production by yearend.

The volume of gas injected for repres-
suring and pressure maintenance declined
to 120 billion cubic feet from 160 billion
in 1966. More gas production was utilized
for steaming operations than in any previ-
ous year.

Natural Gas Liquids.—The volume of
wet gas processed declined over 13 billion
cubic feet from that of 1966. The quantity
and value of natural gas liquids, including
plant condensate, continued to decrease at
an annual rate of about 1 percent. The
output of liquefied petroleum gas (LPG)
and ethane produced was up 4 percent in
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quantity and 10 percent in value. Declines
were reported for natural gasoline and
isopentane (3 percent in quantity and 4
percent in value) and plant condensate 21
percent in quantity and 22 percent in
value). The output of field condensate,
from wells at fields in the four producing
counties—Contra Costa, Sacramento, Santa
Barbara, and Solano—dropped 32 percent
below 1966 production. Of the eight con-
tiguous counties where wet gas processing
plants were operated, output increased
only in Fresno and Ventura Counties and
the increases were minor. In January, 64
plants were operating, one more than at
the same time in 1966.

Peat.—Production and sales of peat
ended a decline begun in 1964, rising
nearly 3 percent above 1966 figures. Out-
put of reed-sedge material came from two
deposits, both in Contra Costa County.
A Modoc County deposit yielded all the
peat moss and an Orange County pit, all

Table 6.—Natural gas (marketed production) and petroleum produced in 1967, by counties

Petroleum 1

Natural gas, marketed production 2

Average number Produc- Oil zones Dry gas zones
County of producing wells tion Value

————————— (thou- (thou- Million Value Million Value

Qil Dry sand sands) cubic (thou- cubic (thou-

gas  Dbarrels) feet sands) feet sands)
4 _____ 90  $244 ______ . _______ . ...
______ 23 . 8,584 $2,130
________________ 63 ________ 12,689 3,800
34 60 554 25,283 7,926
__________ 2,908 _____ 21,402 fmmmeeeme
____________ 97 . 15,112 4,520
,,,,,, 20 ________ 3,451 1,035
_______ 20,061 76 121,856 270,977 149,856 9,784 2,922
...... 191 17 949 2,741 15,842 2,675 734
8,760 9 104,476 252,143 80,011 966 285
______________ 24 _______ _______ 2,072 586
Monterey . _ - 911 _____ 18,349 25,391 3,126 922 _______ ________
Orange_____ .. 3,842 1 39,916 93,371 28,298 1,133 334
Riverside_._ - 3 _____ 21 46 o _____.
Sacramento. S £ 1 40,862 13,087
San Benito______ - 267 214 63
San Bernardino. _ _- 125 14 4 _______
SanJoaquin______________ ______ 1 ________ ______ 22,861 6,296
San Luis Obispo._ - 2,658 572 167 _______ ________
San Mateo______ 90 1 (® o .
Santa Barbara___ 62,403 43,598 12,862
Santa Clara 4 Ll __ll___
Solano 38,689 12,294

Sonoma. . 2

Sutter_.._ 44,458 12,960
Tehama. _ 1,576 472
4,019 1,085
Ventura. _ 1 18
Yolo..___________________ 1,573 424

971

359,

219 829,133 401,392 118,450 279,688 83,840

1 Excludes condensate.

Quantity figures courtesy of Conservation Committee of California Oil Producers.

2 Quantity figures courtesy of California Department of Conservation, Division of Oil and Gas.
3 Less i

14 unit.
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the humus material. The latter was sold
unprepared, directly from the pit. All
reed-sedge peat was shredded before ship-
ment and one producer made bulk sales
only while the other packaged two-thirds
of his output. All the peat moss was
shredded, kiln dried, and packaged. In all
instances the material was sold for soil
improvement uses.

Petroleum.—Production from an average
of 41,608 active producing wells, 274
more than in 1966, rose 4 percent from
1966 levels and averaged 985,000 barrels
daily. The major increases were in the
Wilmington field (Los Angeles County),
up 45,000 barrels daily, and the Kern
River field (Kern County), up 16,000 bar-
rels daily. Fields with lesser increases were
Midway-Sunset, McKittrick, and Cymric
(Kern County), and the new Crescent
Heights field, in downtown Los Angeles.

Completion of 205 new wells in the
Wilmington field, 178 of which were on
the four offshore islands near Long Beach,
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raised the oil production from this field to
190,000 barrels daily, making Wilmington
the most productive field in the United
States. The newly developed Crescent
Heights field, drilled from a simulated
office building in the City of Los Angeles,
was producing 20,000 barrels daily by
yearend. New wells in all counties totaled
2,385, an increase of 21 percent. Kern
River field led the State with 571 new
wells, followed by Midway-Sunset with
441. Average depth of new wells was only
2,226 feet, compared with 2,906 feet in
1966, reflecting the drilling activity in
shallow fields for thermal (steam) stimu-
lation, which was greater in 1967 than in
any preceding year.

Former producing wells abandoned dur-
ing the year totaled 2,125.

Production using thermal recovery
methods, particularly steam stimulation,
increased 16 percent over the 1966 output.
Steam injection projects toaled 208, 15
less than in 1966, principally as a result

Table 7.—Production of natural gas liquids, by counties

(Thousand gallons and thousand dollars)

LP gases and ethane

Natural gasoline Condersate 1

and isopentane

County
Num-
ber of Quantity Value Quantity Value Quantity Value
plants
1966:
Contra Costa e mmmmam mmmmmn emccdeee mmmmmas 2,560 $205
2 w
18 115,880
i 3 W
Los Angeles_____ 18 53,908
Orange.._______ 5 16,511
Sacramento_____ fe -
San Luis Obispo 1
Santa Barbara____________ 6 57,392
Solano____.____ o e memee memee—ee emmmmaee emmemaee 2,531 205
Ventura___________._______ 10 57,051 2,362 98,017
Undistributed-__.____._._. - 52,422 2,958 48,472
Total . _________________ 63 353,164 17,304 607,286
1967:
Contra Costa. - e mmmmmmen cmmmme eeeeemna
Fresno_____ 2 w . w
Kern___ 19 120,361 $6,510 135,492
Kings.__ 3 w w W
Los Angeles. 18 55,946 2,760 148,200
Orange 5 17,121 816 94,649
Sacramento O
San Luis Obispo.___ 1
Santa Barbara 6 59,575 3,081 68,333
Solano____________ e e emmmeemmmmmece e 2,436 198
Ventura 10 59,209 2,620 94,773 5,841 ________ ___._____
Undistributed - 54,431 3,278 4€,803 3,800 ___.____ ...
Total__________________ 64 366,643 19,065 588,250 44,610 55,734 4,512

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
1 Quantity figures courtesy of California Department of Conservation, Division of Oil & Gas.
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Table 8—Oil and gas well drilling and total crew-weeks spent in geophysical oil and gas
prospecting in 1967

Drilling 1 2 Geophysical,
crew-weeks
Reflec-
County Proved field wells Exploratory wells Total Gravity tion
- meter seismo-
Oil Gas Dry Oil Gas Dry Wells Footage method graph

method
6 ... 3 1 ... 5 15
..... 4 1 ... 1 2 8
..... 1 2 . ie-- 4 7
2 5 2 ... .- 10 19
144 ____. 12 1 .. 8 165
..... 3 2 .. ... 3 8
_____ . 2
1,537 7 101 4 _____ 48 1,697
_____ 7 cmmee e 5 19
817 ... 18 6 _____ 24 365
_____ B 1
_________________________ 1 1
_________________________ 2 2
_________________________ 3 3
55 1 2 oo .- i4 72
161 _____ 1 . .. 4 166
Sacramento______ _____ 9 b 1 11
San Benito_ ... ... _._.__ B 1
San Joaquin-._._. __.__ 15 6 __.__ 1 17 39
San Luis Obispo.- - 24 _____ 2 L. Loo.- 5 31

San Mateo____-__ ____. _ce__ cieis cmmme ecee- 2

Santa Barbara_ .. 95 ____. 2 . .- 22 i19
Santa Clara._.._. 1 ool el el cccie aoeee 1
Santa Cruz-...-- -ccoo  ccoon cmon mmmen e 1 1
22 5 .- 2 17 46
____________________ 3 3
_____________________ 2 2
7 2 . la-- 2 11
2 11 . .. 2 15
_____ 1 . .. 1 2
_____ 5 1 L 13 62
3 3 ... 3 13 22
89 190 13 7 234 2,918

1 Does not include 125 service wells (364,930 feet).

2 Does not include 74 wells (274,469 feet) standing suspended at year end.

38 Vibro-seismograph method.

of consolidations, with steam injection into
9,955 wells, 837 of which were drilled
expressly for that purpose. Steaming oper-
ations was the prime reason for increased
production in the Kern River field where
many of the new wells were drilled.
Twenty-two in-situ combustion projects
were operated in 13 fields, compared with
20 projects in 18 fields during 1966, seven
of which were included in the steam in-
jection projects. Overall increase in pro-
duction resulting from in-situ combustion
was only 325 barrels daily.

Waterflood projects totaled 198, 30
more than in 1966, and six projects were
abandoned during the year. Included were
1,269 water injection wells where more
than 2 million barrels of water was in-
jected daily. At yearend nearly 254 mil-
lion cubic feet of gas was injected daily
into 95 wells to increase oil production at
32 projects. The major projects were at

large unitized pressure-maintenance opera-
tions in Kern County.

Over 1 million feet of exploratory drill-
ing for 194 wells seeking new production
resulted in the discovery of five new fields
and 11 new reservoirs in older fields. The
new fields were the Livermore, Alameda
County; Five Points and San Emigdio
Creek, Kern County; Los Posas, Ventura
County; and Crescent Heights, Los An-
geles County. The latter was the most
important discovery. Two fields—South
Elwood offshore, Santa Barbara County,
and Venice Beach, Los Angeles County—
discovered late in 1966, began producing
in 1967.

During 1967, refining capacity in Cali-
fornia was increased to 1.5 million barrels
daily. Sequoia Refining Co. at Hercules,
Contra Costa County, placed its new re-
fining compiex on stream in May with
25,000-barrel-per-day crude oil capacity.
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In Los Angeles County, facilities were

completed at four refineries to increase.

capacity and construction was underway
at three refineries with completion dates
scheduled for 1968. At yearend Humble
Oil & Refining Co. was approaching the
halfway point in the construction of its
new 72,000-barrel-per-day Benecia refin-
ery, Solano County. Completion was
scheduled for the first quarter of 1969.

NONMETALS

Asbestos.—About 63 percent of domestic
asbestos production came from California
mines despite a decline from 1966 levels
of nearly 6 percent in sales by the State’s
producers. Chrysotile asbestos fiber was
produced by four companies—Pacific As-
bestos Corp., Calaveras County; Atlas
Minerals Corp. and Coalinga Asbestos
Co., Fresno County; and Union Carbide
Corp., San Benito County. The San Benito
County output was processed by Union
Carbide in a Monterey County plant. Pa-
cific Asbestos, the State’s major producer,
prepared and shipped groups 4, 5, 6, and
7 fiber; the other producers milled group
7 fiber only. Most of the processed asbes-
tos was used in the manufacture of pipe,
sheet, and tile for the construction indus-
try.

Barite.—Production and shipments of
- crude barite dropped 37 and 33 percent,
respectively, below 1966 figures. Although
production was reported from eight prop-
erties in five counties, a high percentage
of the total came from the Castella
(Loftus claims) deposit of Yuba Minerals
& Milling Co., Shasta County, and the
Embree property, Tulare County. Receipts
of crude barite at grinding plants were 3
percent lower but shipments of ground
barite rose 21 percent. Five grinding
plants—one each in Los Angeles, Sac-
ramento, Kern, Fresno, and Sutter
Counties—were active in 1967 and
operated principally on crude barite sup-
plied by Nevada producers. Less than
one-third of the ground barite output
from California plants came from crude
mined within the State. Nearly 96 per-
cent of all ground barite sold was used in
well drilling muds. The barium chemicals
plant of FMC Corp., Stanislaus County,
was operated on crude barite produced at
the company’s Nevada mine.
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Boron Minerals and Compounds.—Bor-
ate- deposits in Kern and Inyo Counties,
and brines from Searles Lake, San Bern-
ardino County, yielded all the domestic
production of boron minerals and com-
pounds. In Inyo County, colemanite was
mined by Kern County Land Co. and
United States Borax & Chemical Corp.,
and ulexite by the latter. U.S. Borax
refined crude borates from the company
open-pit mine, Kern County, in plants in
Kern and Los Angeles Counties. American
Potash & Chemical Corp., division of Kerr-
McGee Corp., and Stauffer Chemical Co.
extracted boron compounds from brines in
plants at Searles Lake. Stauffer also pro-
duced high-purity boron chemicals, in its
San Fransicso plant, from purchased Kern
County borates.” Quantity and value in-
creases, over 1966, were attributed to out-
puts of borax and rasorite, the latter a
partially refined product produced for sale
and for further refining.

Bromine and Bromine Compounds.—
American Potash & Chemical Corp., Divi-
sion of Kerr-McGee Corp., recovered ele-
mental bromine from Searles Lake brines
in the company plant at Trona, San Bern-
ardino County, and sold it to manufac-
turers of chemicals and pharmaceuticals.
FMC Corp. extracted elemental bromine
from saltworks bitterns and converted it
to ethylene dibromide in its Newark plant,
Alameda County, for sale principally as a
soil fumigant. Production dropped 43 per-
cent below that of 1966.

Calcite (Optical Grade).—The optical
grade calcite property near Mount Baldwin,
Mono County, was idle throughout 1967.

Calcium  Chloride.—Liquid calcium
chloride was recovered from Bristol Lake
brine, San Bernardino County, by Leslie
Salt Co. and National Chloride Company
of America, and well brine was recovered
by Chloride Products, Inc. and Imperial
Thermal Products Co., a new producer,
near Calipatria, Imperial County. Hill
Bros. Chemical Co. prepared a flake prod-
uct, from purchased liquid, in a plant near
Bristol Lake. More liquid product was pro-
duced than in 1966 but the output of
flakes was virtually unchanged. The Bristol
Lake products were sold to chemical com-
panies for use a a hygroscopic agent and
a fireproofing material, and to help proc-
essors. The Imperial County liquid product
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was used chiefly as an ingredient in well-
drilling muds.

Cement.—Shipments of portland cement
totaled 42.0 million barrels, down from
45.4 million in 1966, reflecting a generally
depressed construction industry. Sales to
ready-mixed concrete companies and build-
ing materials dealers dropped nearly 3
million barrels. Of the total shipments, 37
million barrels was in bulk and 5 million
in bags. Producers shipped about 4.4 mil-
lion barrels to out-of-State customers and
California customers received 556,000 bar-
rels from producers outside the State. Ap-
parent consumption in California was 38
million barrels compared with 42 million
in 1966.

New construction and modernization
programs increased annual production
capacity to 62.3 million barrels in 1967. In
February, Pacific Western Industries, Inc.
began shipping from its new 3-million-
barrel-per-year dry-process Los Robles
plant, Kern County. American Cement
Corp. announced tentative plans for a 3-
million-barrel plant near Volcano, Amador
County, and Creole Corp., a subsidiary of
Texas Industries, Inc., planned construc-
tion of a 3-million-barrel plant near Plaster
City, Imperial County, where the company
purchased a limestone deposit. Calaveras
Cement Division of The Flinkote Co., at
San Andreas, Calaveras County, planned
construction of a slurry pipeline to convey
crushed limestone to the plant from its
new quarry 17 miles away. Pacific Cement
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& Aggregates Division, Lone Star Cement
Corp., announced plans for a multimillion-
dollar modernization program for its Santa
Cruz County cement plant and limestone
quarry that included a crushing and con-

veyor system, and increased cement pro-
ducing capacity.

Clay and Shale.—Total output, sold and
used, of clay and shale declined 13 percent
from that in 1966, attributed chiefly to a
drop in shale production for lightweight
aggregate use. Fire clay and miscellaneous
clay and shale, produced for use in making
cement and heavy clay products, comprised
66 percent of all clays sold or used in 1967.
Ball clay was mined at two properties in
San Bernardino County and one in Stani-
slaus County. Bentonite was produced at
two mines in Inyo County and one each
in ‘Imperial, San Benito, and San Bernar-
dino Counties. Fuller’s earth production
came from two properties in Inyo County,
and kaolin was mined from one deposit in
Mono County and two in Orange County.
Fire clay and stoneware clay were pro-
duced from 17 deposits in seven counties
with more than half the output coming
from Riverside County. Miscellaneous clays
and shales, comprising 81 percent of the
total output of all clays, were mined at
61 properties in 29 counties, 77 percent of
which came from deposits in 10 counties—
Calaveras, Kern, Los Angeles, Napa,
Orange, Riverside, San Bernardino, San
Mateo, Santa Cruz, and Ventura.

Table 9.—Finished portland cement

(Thousand 376-pound barrels and thousand dollars)

Shipments from mills

Esti-
Active Capacity Produc- Value Stocks mated
District 1 plants Dec. 31 tion at mills con-
Quantity Average Dec. 31 sumption
Total per
barrel
1966:
Northern California. 6 r21,650 18,930 19,020 $63,088 $3.32 1,372 17,912
Southern California. 7 37,600 26,391 26,367 83,214 3.16 1,776 24,414
Total . __._.____ 13  r 59,250 45,821 45,387 146,302 3.22 3,148 42,326
1967:
Northern California. 6 21,700 17,877 17,822 61,109 3.43 1,418 16,490
Southern California. 8 40,600 24,178 24,212 76,852 3.17 1,744 21,701
Total..____.____ 14 62,300 42,055 42,034 137,961 3.28 3,162 38,191
r Revised.

1 Northern and Southern California are divided by the northern boundaries of San Luis Obispo and Kern
Counties and the western boundaries of Inyo and Mono Counties.



150

MINERALS YEARBOOK, 1967

Table 10.—Source and destination of shipinents of portland cement

(Thousand 376-pound barrels)

Source
Total
Destination Northern California Southern California
mills mills
1966 1967 1966 1967 1966 1967

Northern California___________________ 15,932 14,139 1,240 1,806 17,172 15,945
Southern California_____________ I 359 361 24,039 21,329 24,398 21,690
Nevada__________ - 215 154 632 592 847 746
Oregon. . - w w W w ®) ®
Arizona_ _ . o ___.__ 267 270 267 270
Other—____ ... 32,514 33,168 4189 1215 2,703 3,383

Total . ... 19,020 17,822 26,367 24,212 45,887 42,034
Building material dealers_____._________ 1,171 1,188 2,893 2,063 4,064 3,251
Concrete product manufacturers. _ _ 1,840 1,601 3,090 2,982 4,930 4,583
Ready-mixed concrete_ _ _ _____________ 11,637 11,876 17,148 14,857 28,785 26,733
Contractors and government agencies.._ 4,251 3,032 2,962 4,096 7,213 7,128
Miscellaneous and own use_ _ __________ 121 125 274 214 395 339

Total . .. 19,020 17,822 26,367 24,212 45,387 42,034

‘W Withheld to avoid disclosing individual cdmpany confidential data; included with ‘“Other.”
1Included with “Other;’’ total 1,171,000 barrels shipped from northern and southern California to Oregon-
2 Included with “Other;”’ total 1,208,000 barrels shipped from northern and southern California to Oregon.
3 Includes Alaska, Idaho, New Mexico (1966), Oregon, Utah (1967), Washington, Foreign countries, and U.S.

Possessions and Territories.

4 Includes Colorado, Hawaii, Idahc, Iowa, Kansas (1966), Louisianan (1967), Michigan, Missouri, Nebraska
(1966), New Mexico (1967), Oklahoma (1966), Oregon, Texas, Utah (1967), Washington, Wyoming (1967),

and foreign countries.

Table 11.—Clays sold or used by producers, by counties

1966 1967
Clays used in Clays used in
County cement and Total clays cement and Total clays
heavy clay heavy clay
products Short tons Value products Short tons Value

(short tons) (short tons)
Alameda__________ 9,392 11,392 $21,596 13,835 w . W
Amador___ —- 10,792 79,006 369,760 __________._ w $338,570
Calaveras_________ 163,888 w W 184,630 w W
Contra Costa______ 52,500 81,500 118,700 47,457 84,957 114,864
NYO. o oieimen i 7,717 38,810 ___________ 7,399 29,495
Kern.__ - 37,932 w 137,481 84,670 137,467 181,618
Lake._______ o 1,800 2,700 15,957 2,144 3,2 18,912
Los Angeles___.____ 173,106 173,806 240,596 130,500 130,712 163,780
Madera_____ R 7,6 7,650 ,563 10,500 11,000 13,750
Mariposa__ e e e i el 360 450
Modoc.___ R, 4,700 5,875 . o oo -
Orange. - 81,139 243,061 812,058 65,841 159,619 544,068

Placer._ - 143,010 65,746
Plumas.__ e e mmeos o emooe eememm cedeecema 49,390 61,738
Riverside__ I 337,336 339,336 625,715 390,562 414,562 745,170
Sacramento_.______ 10,700 14,656 19,418 8,57 11,940 14,749
San Bernardino____ 132,904 172,759 320,849 131,745 168,317 694,193

San Joaquin._ _ - 29,197 w 17,470
San Luis Obispo_ 9,149 9,149 11,436 6,363 6,363 7,954
San Mateo____ 184,615 w 164,166 w w
Santa Clara__ 6,732 6,732 6,732 13,757 W w
Santa Cruz._ 184,161 w 183,471 w w
Shasta____ 90,800 w 67,453 w w
Siskiyou-__________ ______.___ 70,000 87,500 . oo oo
Stanislaus_ 1,612 3,112 23,269 1,775 w w
Sutter_____ 13,987 w 18,273 w w
Trinity L o o e mimeee e 100 125
Tulare_ _ 4,600 4,600 5,900 2,665 2,665 3,500
Yuba________ 11,151 16,92 w w
Other counties_____ 179,754 21,752,201 23,836,461 188,658 21,420,627 23,103,617
Total . ______ 1,777,907 2,984,087 6,707,676 1,717,176 2,608,678 6,036,553

‘W Withheld to avoid disclosing individual company confidential data; included with ‘“Other counties.”

1Includes Fresno, Marin, and San Diego.

2 Includes Fresno, Imperial, Marin, Mono, Napa, San Benito, San Diego, Sonoma, Ventura, and counties

indicated by symbol W.
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Diatomite.—Diatomite production was
7 percent below that of 1966, yet three
producers in the Lompoc-Santa Maria area,
Santa Barbara County, yielded more than
50 percent of the national output. Johns-
Manville Products Corp. was the major
producer, followed by GREFCO, Inc., and
The Airox Co. Airox was the only producer
reporting crude sales. In Napa County,
Basalt Rock Co., Inc.,, processed diato-
maceous silica for pozzolan. Cherokee-Las-
senite, Inc., stockpiled diatomite to be
processed for pozzolan in its Lassen County
plant near Hallelujah Junction. A small
quantity of diatomite from the Castella
deposit, Shasta County, was used in the
construction of swimming pools. The Key-
stone property of Pacific Clay Products Co.,
Tuolumne County, was idle in 1967. Crude
sales declined 44 percent and prepared
sales were down 6 percent from 1966 levels.
Prepared sales, in order of greatest
demand, were for filtration, filler, pozzolan,
insulation, lightweight aggregate, and
absorbents.

Feldspar.—The tonnage of marketable
feldspar sold and used was 6 percent be-
low that in 1966 but the value was 6 per-
cent higher. Del Monte Properties Co. and
Owens-Illinois Glass Co. mined and pro-
cessed feldspathic dune sands of the Mon-
terey peninsula near Pacific Grove. Both
companies removed heavy minerals from
the sand, Del Monte by froth flotation
and Owens-Illinois by magnetic separation.
Owens-Illinois shipped its plant product to
company glass plants. Del Monte sold sand
to the glass industry and also produced
feldspar and silica concentrates by flota-
tion, and blended and ground them to
customer specifications, principally. - for
manufacturing sanitary ware and fiberglass.

Gypsum.—Crude gypsum production
rose 3 percent above the 1966 figure be-
cause of increased demand for agricultural
use. In 1967, gypsum mining for use in
plaster and board products was limited to
the Fish Creek deposit of United States
Gypsum Co., Imperial County. The output
was consumed in the producer’s Plaster
City gypsum products plant. U.S. Gyp-
sum’s Midland mine and plant, River-
side County, was idle throughout the year
and put on a standby basis. Underground
workings were sealed off and some plant
equipment dismantled.
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Late in the year Fibreboard Corp. sold
its idle Southgate plant, Los Angeles
County, to Johns-Manville Products Corp.
along with other mine and plant facilities
in Nevada and Colorado but retained the
gypsum products plant at Newark, Ala-
meda County. Seven plants were active in
1967, one in Imperial County and two
each in Alameda, Contra Costa, and Los
Angeles Counties.

About 585,000 tons of calcined gypsum
was produced, 15 percent less than in 1966
and the smallest quantity in more than 10
years. Consumption of agricultural gypsum
was nearly 1.2 million tons, including crude
gypsum mined and byproduct gypsum from
magnesia and phosphoric acid plants, more
than half of which came from Kern Gounty
mines. Producers of portland cement con-
sumed 360,000 tons of crude and byproduct
gypsum in 1967.

Iodine.—No crude iodine was produced
in 1967. The Dow Chemical Co., which
ceased production in 1966, continued to
make potassium and titanium iodates in its
Seal Beach plant, Orange County, untii
April at which time the facilities were shut
down.

At Compton, Los Angeles County, Deep-
water Chemical Co. purchased foreign
crude iodine and produced various iodides
and iodates. Some crude iodine was re-
sublimed for resale.

Lime.—Lime and dead-burned dolomite
production decreased over 2 percent. The
decline was attributed to lower consump-
tion at magnesia, water purification, and
masonry plants, and at sugar refineries.
Greater consumption was reported for soil
stabilization, insecticide manufacture, and
ore processing. Producer consumption was
330,000 tons and sales totaled 209,000
ton. California consumers received 225,000
tons of lime from out-of-State plants,
17,000 tons more than in 1966. Total con-
sumption of primary lime was about 740,-
000 tons, down more than 2,000 tons from
1966.

The Flintkote Co. planned construction
of a lime hydrating facility in Los Angeles
County similar to one established by the
company in 1966 at Richmond, Contra
Costa County.

Lithium Compounds.—American Potash
& Chemical Corp., division of Kerr-McGee
Corp., recovered dilithium sodium phos-
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phate from Searles Lake brines in a plant
at Trona, San Bernardino County. The
compound was converted to finished
lithium carbonate before shipment. Plant
output was 1 percent above that in 1966.

Magnesium  Compounds.—Production,
sales, and producer consumption of magne-
sium compounds were lower than in 1966.
The decline was particularly significant in
refractories use, reflecting a depressed steel
indutry. FMC Corp. extracted magnesia
from salt-works bitterns at plants in
Alameda and San Diego Counties. The
San Diego plant also produced magnesium
chloride. Kaiser Aluminum & Chemical
Corp. and Merck & Co., Inc., recovered
magnesia from sea water at plants in
Monterey and San Mateo Counties, respec-
tively. Kaiser consumed most of its output
in the manufacture of refractories, most of
which were used in the integrated steel
plant of Kaiser Steel Corp., San Bernardino
County. Merck also produced magnesium
carbonate and magnesium trisilicate in its
San Mateo County plant where an exten-
sive modernization program was completed
in 1967.

Mica.—Western  Industrial Minerals
mined mica (sericite schist) near Ogilby,
Imperial County, and dry-ground the
material for sale to a paint manufacturer.
The Bouquet Canyon property near Saugus,
Los Angeles County, was idle throughout
the year, and exploration work only was
reported from the Hyalumsil claims near
Quincy, Plumas County.

Kelly-Moore Paint Co., Inc., mined and
stockpiled mica schist near LeGrande,
Mariposa County, but none of the rock
was processed or shipped.

Perlite.—The Fish Springs quarry, Inyo
County, operated by American Perlite Co.,
was the State’s only active perlite property.
A small tonnage of stockpiled crude perlite
at the Alvo mine, Napa County, of Perlite
Materials Co. was expanded and used by
the producer for lightwe'ght aggregate.
American Perlite shipped to its affiliate and
other expanding plants in Los Angeles
County.

A total of 11 expanding plants were
operated in five counties, seven in Los
Angeles County and one each in Napa,
Contra Costa, San Diego, and Sonoma
Counties. Plants in the last three named
counties purchased all their crude require-
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ments from sources outside the State. Five
of the seven Los Angeles plants also ob-
tained some crude perlite from out-of-State.

Crude sales declined 26 percent and sales
of expanded perlite dropped more than
32 percent, compared with 1966. About
37 percent of the expanded output was
used for filter aids, 30 percent for plaster
aggregate, 9 percent as filler, 8 percent for
soil conditioner, 7 percent as concrete ag-
gregate, and 9 percent for all other uses
including loosefill insulation.

Potassium Salts.—American Potash &
Chemical Corp., division of Kerr-McGee
Corp., the State’s only producer of potas-
sium compounds, extracted potassium
chloride from Searles Lake brines at Trona,
San Bernardino County, and converted
part of the output to potassium sulfate.
Overall production was above that of 1966.
Although more sulfate was produced, sales
were lower.

Pumice.—Combined output of pumice,
pumicite, and volcanic cinder rose nearly
50 percent above 1966 figures but sales of
prepared material were 9 percent lower.
The overall increase in production was
attributed to large tonnage of volcanic
cinder used in road construction and main-
tenance by Federal, State, and County
agencies. Crude sales represented 86 per-
cent of the total output with only 14 per-
cent of all materials having been crushed,
screened, ground, or otherwise processed
before shipment.

Salt.—Salt production continued its
rising trend and established a record high
in 1967. Seven companies and one metro-
politan water district reported crude salt
production by solar evaporation. Most of
the output was recovered from sea water
at evaporating ponds in three San Fran-
cisco Bay Area counties—Alameda, San
Mateo, and Napa. Additional production
came from seawater ponds in Monterey,
Orange, and San Diego Counties, and from
inland dry lakes in Kern and San Bern-
ardino Counties. Leslie Salt Co., the State’s
largest producer, made all grades of salt in
its Alameda County plant at Newark.
Morton Salt Co. refined purchased crude
salt in an adjacent plant. All other com-
panies produced the crude product only.
Leslie also produced some rock salt at
Bristol Lake, San Bernardino County.
Nearly half the total output went to
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Table 12.—Pumice ! sold or used by producers in 1967, by counties

Count Crude Prepared Total
ounty
Short tons Value Short tons Value Short tons Value
................ w w w w
w $11,454 w w W $11,454
w w w 93,760 211,407
25,000 25,000 w w 25,000 25,000
________________ w w W
320,322 320,322 ... o ... 320,322 320,322
10,313 w 10,313 w
648 1,200 _________ _________ 64 1,200
________________ 17,444 $17,951 17,444 17,951
57,059 76,699 8 1, 57,876 78,290
284,620 286,691 17,820 45,100 302,440 331,791
,264 ,896 . ___ 6,264 6,396
48,958 71,520 77,109 493,528 32,307 353,641
742,871 799,282 123,503 558,170 866,374 1,357,452

W Withheld to avoid disclosing company confidential data; included with “Undistributed.”

1 Includes pumicite and voleanic cinder.

consumers in California although signifi-
cant quantities were exported to Japan and
Canada, and shipped to Arizona, Nevada,
Oregon, and Washington.

Sand and Gravel.—Production of sand
and gravel was about 4.6 million tons less
than in 1966. The decline occurred in
southern California—over 4 million tons
in Los Angeles County alone—and was
attributed entirely to reduced building
construction. Output in northern California
rose about 430,000 tons to supply the re-
quirements for construction of freeways, a
section of the Bay Area Rapid Transit
system in Alameda County, Bullards Bar
Dam in Yuba County, and resorts in the
Lake Tahoe area.

The total value of the overall output
remained virtually unchanged from 1966.
The unit value increase of $0.05 per ton
was attributed to a lower volume of base
and fill material and a higher cost for
specification materials used in the con-
struction of sections of Interstate High-
ways 5 and 8.

Sand and gravel was produced in all
58 counties, and output ranged from
40,000 tons in Solano County to over 22
million tons in Los Angeles County. Eight
counties—Alameda, Eresno, Los Angeles,
Orange, Riverside, Sacramento, San Bemn-
ardino, and San Diego—yielded more than
5 million tons each.

Of the 381 sand and gravel operations
classified as commercial, 21 produced over
1 million tons each; 32 produced between
500,000 and 1 million tons each; 125, be-

tween 100,000 and 500,000 tons each; and
201, less than 100,000 tons each. Over 82
percent of the total output was supplied
by commercial producers, other than
government crews, and onsite contractors.

Production of ground and unground in-
dustrial sands increased slightly above 1966
figures, particularly for glass manufacture
and industrial fillers. A lower output was
reported for blast, molding, engine, and
filtration uses.

Sodium Compounds.—Sales of sodium
compounds were below the 1966 figures. A
decline in sales of sodium carbonate more
than offset an increase reported for sodium
sulfate. Soda ash and sodium sesquicar-
bonate were recovered from the brines of
Owens Lake, Inyo County, by Pittsburgh
Plate Glass Co.; byproduct salt cake was
produced by United States Borax & Chem-
ical Corp. in its Wilmington refinery, Los
Angeles County, from crude borates mined
by the company in Kern County; and
American Potash & Chemical Corp., divi-
sion of Kerr-McGee Corp., and Stauffer
Chemical Co. each produced soda ash and
salt cake from Searles Lake brines, San
Bernardino County. Stauffer also produced
Glauber’s Salt at its Searles Lake plant
and recovered byproduct anhydrous sodium
sulfate from purchased Kern County bo-
rates in its San Francisco facility.

Stone.—Stone production was down
nearly 14 percent from that of 1966. The
drop was attributed largely to lower re-
quirements for miscellaneous stone used for
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Table 13.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

Sand Gravel Total

Year
Quantity Value Quantity Value Quantity Value

47,831  $53,658 64,354  $74,520 112,185 $128,178
45,297 53,309 67,698 76,024 112,995 129,333
48,536 58,152 69,774 78,075 118,310 136,227
48,930 57,144 71,762 82,013 120,692 139,157
48,739 59,284 67,386 79,928 116,125 139,212

Table 14.—Sand and gravel sold or used by producers, by classes of operation and uses

(Thousand short tons and thousand dollars)

1966 1967

Class of operation and use
Quantity Value Quantity Value

Commercial operations:

Sand:
w w w
$320 63 $287
25,046 18,837 22,227
16,123 13,756 15,264
1,160 262 1,152
179 54 153
62 w w
8,746 7,378 10,613

51,636 40,345 49,696

30,054 20,739 25,596
37,858 28,757 34,939
279

194
3,632 5,602 6,672
71,738 55,349 67,486
Total sand and gravel .. _________________.__.__ 103,184 123,374 95,694 117,182
Government-and-contractor operations: !
Sand:

103 119 110 127
2,870 3,535 7,777 8,958
3,222 1,835 504 498
7 19 3 5
6,202 5,508 8,394 9,588

Gravel:
34 82 129 219
9,715 8,924 10,151 10,856
1,414 1,044 1,634 1,235
143 225 123 132
11,306 10,275 12,037 12,442
Total sand and gravel______._______.______.._. 17,508 15,783 20,431 22,030

All operations:

SaNd - e 48,930 57,144 48,739 59,284
Gravel . o e 71,762 82,013 67,386 79,928
Total . e 120,692 139,157 116,125 139,212

W Withheld to avoid disclosing individual company confidential data; included with “Other.”
1 Includes figures for State, counties, municipalities, and other government agencies.
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Table 15.—~Sand and gravel production in 1967, by counties
(Thousand short tons and thousand dollars)
Quantity Value County Quantity Value

10,341 $12,389 Plumas._______________.____ 426 $449

1,565 ,770 Riverside. -- 5,572 8,062

658 610 Sacramento.___._ - 5,023 6,416

378 392 San Bernardino. - 5,611 6,251

180 313 San Diego_.__._. - 6,609 9,932

6,630 8,051 San Joaquin_.._. - 2,931 3,798

333 ‘W San Luis Obispo._._.__._.__ 459 611

754 969 Santa Barbara. . - 1,598 1,552

3,160 4,090 Santa Clara_____ - 3,019 2,869

4 552 Santa Cruz._. il 1,500 1,680

3,059 4,366 Shasta______ . 2,383 1,941

325 325 Sierra_____ . 174 234

415 539 Siskiyou..._ - 637 642

328 392 Solano..__ - 40 47

22,246 24,957 Sonoma.._._ - 2,818 2,206

1,285 1,468 Stanislaus - 938 1,137

50 68 Sutter_____ —— 114 114

726 919 Tehama. - 410 423

1,748 2,254 Trinity.___ e 136 159

198 W Tuolumne_ - 90 90

147 149 Ventura.._._ — 3,775 3,544

978 1,902 Yolo___._ - 2,018 W

44 60 Yuba_.________._ - 1,004 1,282

641 1,061 Other counties .. __________ 3,700 9,081
8,575 8,521

454 625 Total_______________ 116,125 139,212

W Withheld to avoid disclosing individual company confidential data; included with “Other Counties.”
1 Includes Alpine, Amador, Calaveras, Contra Costa, Marin, San Benito, San Francisco, San Mateo, and

Tulare,

riprap as major flood control and water
resource projects were completed. Declines
were reported for all stone categories. The
demand for limestone and oystershell for
use in making cement and lime was about
1 million tons below the 1966 level. The
output of stone for concrete aggregate and
roadstone also was down 1 million tons.
Basalt quarries in the San Francisco Bay
Area counties of Alameda, Napa, and
Sonoma supplied aggregate for the Bay
Area Rapid Transit (BART) system con-
struction. Because of reduced residential
construction, basalt quarries in Contra
Costa and Marin Counties were idle
throughout the year, but sandstone output
in Contra Costa County was relatively
high in order to meet BART and freeway
needs.

A generally depressed construction in-
dustry required less marble for terrazzo
and roofing granules; less sand-stone,
quartz, and quartzite for cement and brick
manufacture; and much less dimension
stone for use in building construction. The
output of slate was off 6,000 tons from
that in 1966. A drop in the tonnage of
decomposed granite for subsurfacing roads
and base material for building construction
was partly offset by the production of

granite from southern California quarries
for harbor development and building of
offshore well-drilling islands.

Sulfur.—Eight companies recovered ele-
mental sulfur from sour natural gas and
refinery gases at nine plants in three
counties—three in Contra Costa, five in
Los Angeles, and one in San Luis Obispo.
In all instances the Klaus process, or a
modification, was used to recover the sulfur.
Production and shipments rose 2 and 16
percent, respectively, compared with 1966
levels, Douglas Oil Co., Los Angeles
County, began production late in 1966 and
Shell Oil Co., Contra Costa County, went
onstream early in 1967.

Sulfur ore was produced by only one
company, Inyo Soil Sulphur Co., which
produced and shipped sulfur ore from the
Crater deposit, Inyo County. The tonnage
shipped was slightly higher than in 1966
but the value declined 42 percent.

Talc, Soapstone, and Pyrophyllite.—
Mine output and shipments to grinders of
talc, soapstone, and pyrophyllite rose 4
and 6 percent, respectively, from 1966
levels while sales to consumers dropped 8
percent. Consumption, all categories, was
up 13 percent with the most notable ton-
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Table 16.—Stone sold or used by producers, by uses-

1966 1967
Use
Quantity Value Quantity Value
Dimension stone:
Rough construction and rubble

short tons__ 240,134 $759,823 157,064 $680,606
Rough architectural_______. cubic feet_ _ w w 78,816 883,278
Approximate equivalent__short tons. . W oo 6,475 ____________

Monuments and mausoleums
cubic feet__ 157,887 1571,594 12,208 229,214

Approximate equivalent in
short tons_._ 14,920 __ . _____ 1,069 ____________
Flagging .. _________. cubic feet__ 88,597 66,589 85,339 66,773

Approximate equivalent in
short tons__ - 2,878 oo 3,007 .

Total dimension stone
approximate_________._ do____ 247,927 1,398,006 167,625 1,859,871

Crushed and broken stone:

Riprap. . do____ 10,635,683 12,976,784 6,450,780 10,421,442
Metallurgical . ________ __do____ w w w
Concrete and roadstone_________ do_._.. 15,450,210 20,509,414 14,273,307 17,750,088
Railroad ballast________ _.-do____ w W w W
Agricultural_____ _..do____ w w w w
Chemical..._.__. —-do____ w W w W
Miscellaneous 2_ _ .. _____ ... do.___ 316,716,862 326,451,486 ¢16,293,848 425,231,368
Total crushed and broken stone_do.... 42,802,755 59,937,684 37,017,935 53,402,898
Grand total approximate._____ do__._. 43,050,682 61,335,690 37,185,560 55,262,769

W Withheld to avoid disclosing individual company confidential data.

1Includes rough architectural.

2Includes whiting substitute, filler, mineral food, poultry grit, stucco, roofing granules, filter beds, terrazzo,
miscellaneous, and crushed and broken stone uses indicated by symbol W.

3Includes 12,022,091 tons of limestone and oystershell used in cement valued at $11,772,970 and 748,698
tons of limestone used in lime valued at $2,227,037.

4Includes 10,964,120 tons of limestone and oystershell used in cement valued at $11,023,183 and 628,993
tons of limestone used in lime valued at $1,887,932.

Table 17.—Stone ! production in 1967, by counties
(Thousand short tons and thousand dollars)

County Quantity Value County Quantity Value

Alameda. .. . ______________ 2,269 $1,508 Riverside..___________________ 1,115 $3,401
Alpine. _ _ 11 14 San Benito______ w

Amador. 1 2 5,163 8,590
Butte__ - 3 3 gO_ _ . 1,868 4,188
Calaveras_ . _._ W w i i W W
Contra Costa.. . 2,975 4,322 San Mateo.___ .. --- 1,496 2,111
Del Norte. - - 304 598 13 54
El Dorado... 4,917 3,878

1,452 Santa Clara__.
217

Santa Cruz___ R 1,120 1,618
438 Shasta___.. w w
7 Sierra__._ 25 15
788 Siskiyou. 176 193
2,694 Solano. . 455 711
37 Sonoma.___ 400
W Stari:laus_ @) ?)
4,399 Sutter________ I W
23 Tehama__._______ - 14 17
W Trinity_.___._____ - 501 379
54 Tulare_._ - 220 302
Tuolumne._ -
1,588 Ventura_._. . 104 123
Yuba.__________ - 18 14
(2)W Other counties_ . ___.____.__._._._ 5,519 11,312
Y{ Total_ .. .. 37,186 55,263
2)
w
2

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other counties.”
! Includes stone used in cement and lime.
3 Less than %4 unit.
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Table 18.—Stone sold or used by producers, by kinds
(Thousand short tons and thousand dollars)
¥ Quantity Value Quantity Value Quantity Value
ear
Granite Basalt and related Limestone 1
rocks (traprock)
3,814 $6,098 2,024 $2,801 16,447 $22,806
3,994 ,47 2,282 ,144 16,908 23,582
4,286 6,193 2,480 3,085 15,840 22,959
4,862 5,855 2,218 3,202 16,130 23,890
4,755 7,274 2,130 2,542 14,307 21,216
Sandstone Other stone 2 Total
$5,898 12,329  $20,650 37,977 $58,253
, 19,556 25,243 45,805 y
7,202 15,908 20,279 42,575 59,668
7,080 16,272 21,309 43,051 61,336
6,563 12,331 17,668 37,186 55,263

1 Includes limestone and oystershell used in cement and lime as follows (in thousand short tons and thousand
dollars): 1963, 13,242 tons, $13,580; 1964, 13,657 tons, $14,226, 1965, 12,993 tons, $13,870; 1966, 12,771 tons,

$14,000; 1967, 11,593 tons, $12,911.

2 Includes light-colored volcarics, schist, serpentine, river boulders, and such other stone as cannot properly

be classed in any main group; also marble and slate.

nage increases reported for rubber, paint,
and insecticide uses. Comparatively high
average unit prices led to the use of sub-
stitute materials, such as diopside from an
Arizona mine, for ceramic use. Exports (all
talc) totaled nearly 1,000 tons.

All pyrophyllite mined in 1967 came
from San Diego County deposits although
shipments were made to grinders from
stockpiles in Mono and San Bernardino
Counties. Mines in Inyo and San Bern-
ardino Counties yielded all the State’s talc
and deposits in Amador, El Dorado, and
Los Angeles Counties, all. the soapstone.

Grinding plants were operated in
Alameda County (talc and soapstone), El
Dorado County (soapstone), Inyo County
(talc and soapstone), Los Angeles County
(talc and soapstone), San Bernardino
County (talc, soapstone, and pyrophyllite),
and San Diego County (pyrophyllite).

Other Nonmetals.—Chas. Pfizer & Co.,
Inc., produced natural and manufactured
iron oxide pigments in an Alameda County
plant, the only such facility in California.
Output was 5 percent below that in 1966.
Declines were reported in all categories
except manufactured yellows. Basic raw
material for the natural products came
from out-of-State sources.

Phosphate rock from Idaho mines and
pebble phosphate from Florida were ship-
ped to chemical and fertilizer plants in
Contra Costa, San Francisco, and San
Joaquin Counties. Pebble phosphate ship-

ments into the State rose 44 percent but
receipts of phosphate rock from Idaho by
California consumers were nearly 8 per-
cent lower than in 1966.

Vermiculite exfoliation plants were oper-
ated in Alameda and Los Angeles Counties
by California Zonolite Co., using crude
ore received from the company mine in
Montana. La Habra Products Co. ex-
foliated crude vermiculite, imported from
the Republic of South Africa, in its Orange
County plant. Plant products were used
chiefly for lightweight aggregate in plaster
and concrete, thermal and accoustical in-
sulation, and a soil conditioner at nurseries.
All sales except those for aggregate were
higher than in 1966.

Wollastonite was mined from an open
pit near Spanish Springs, Inyo County,
by International Pipe & Ceramics Corp.
and near Blythe, Riverside County, by
Chas. Pfizer & Co., Inc. In both instances
the mineral was used in ceramics. Float
wollastonite collected in previous years for
use as building and ornamental stone, was
not collected in 1967. Total production
dropped substantially.

Western Industrial Minerals made a
test shipment of kyanite from its Bluebird
No. 1 claim, Imperial County, to a pros-
pective customer in Colorado.

In Antelope Valley, Kern County, Great
Lakes Carbon Corp. operated furnaces to
produce synthetic graphite used in making
anodes, electrodes, and crucibles and other
vessels.
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Water.—About midyear Union . Oil
Company of California joined with Magma-
Thermal Power Project in the production
of geothermal steam at The Big Geysers,
Sonoma County. The agreement called
for Union to operate the production facil-
ities and the company began an aggressive
drilling program on 14,000 acres in the
area. Thermal Power Co. reported that 41
geothermal steam wells had been drilled
in the area by the Magma-Thermal Project
with an electrical potential of 200,000 kilo-
watts (kw). Pacific Gas & Electrical Co.,
contractor for the Magma-Thermal steam,
completed its third generating unit, raising
the generating capacity to 54,000 kw. A
fourth unit of 27,000 kw was scheduled for
completion in 1968. Land leasing in po-
tential geothermal areas continued at a
vigorous rate throughout 1967. Near The
Geysers and Calistoga, Sonoma County,
over 80,000 acres was leased, mainly to
the above-mentioned companies, and Geo-
thermal Resources International (G. R. I.)
and Signal Oil and Gas Co. Geothermal
tests were drilled by G. R. 1. and Signal
in 1967. The G. R. 1. well, at 6,700 feet,
was the deepest and westernmost well dril-
led to date and indicated a capability of
producing steam to generate 9,000 kw.

In the Niland area, Imperial County,
no geothermal steam energy had been
developed. However, Morton Interna-
tional announced plans to construct a
plan: to recover sodium and calcium
chloride from geothermal brines, using
steam flashing in the final stages for
drying sodium chloride, and Western
Geothermal, Inc., continued production
of calcium chloride, begun in 1966, from
geothermal brines.

During 1967, the Federal Water Pol-
lution Control Administration awarded
$1,121,783 in grants and contracts to
cities, counties, industries, universities,
and individuals in California for water
pollution research and development. The
grants and contracts were made under
programs authorized by the Clean Water
Restoration Act of 1966. The largest
grant, $564,000, was made to Los Angeles
County to provide a 500,000-gallon-per-
day advance waste treatment and water
renovation facility which would provide
water for recreation in an arid region.

In November, the U.S. Government
and the Metropolitan Water District of
Southern California signed a contract for
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design, construction, and operation of a
nuclear desalting plant at Bolsa Island,
a manmade island off the coast of
southern California. The total capital
cost of the project was estimated at $444
million. The Department of the Interior
was to provide up to $45.7 million to-
ward the capital cost, plus an additional
$11.5 million for operation and mainte-
nance. The Atomic Energy Commission
was to provide up to $15 million toward
various features involved in the total

cost. Partial operation was expected in
1973.

METALS

Antimony.—No antimony ore was mined
or shipped. The San ‘Buena mine, San
Bernardine County, which vyielded a
small tonnage in 1966, reported explora-
tion and development work only.

Copper.—Virtually all copper produced
was recovered as- a byproduct in the
treatment of ‘other ores. Only two copper
properties were active in 1967 and they
yielded a combined output of only about
1 ton of metal. Most of the production
was credited to four mines in Inyo
County—Pine  Creek ' tungsten mine,
Darwin group of lead-zinc claims, Colum-
bia (Shoshone group) lead-zinc mine, and
Santa Rosa lead mine. Total output
dropped 27 percent from 1966, partly
because of a lengthy labor strike at non-
ferrous smelters.

Gold.—Gold production declined 37 per-
cent from 1966, almost entirely because
of greatly curtailed dredging operations
in Yuba County. One bucketline dredge
worked stream and -ancient riverbed
gravels on the Yuba River compared with
three dredges in 1966. Output from the
Yuba dredge and 17 byproduct recovery
units at sand and gravel washing plants
throughout the State accounted for 98
percent of the total placer gold re-
covered. The remaining 2 percent was
recovered by individuals who used small-
scale hand methods to work stream
gravels in 15 counties.

Lode gold output was only 5 percent
lower than in 1966 and came from the
ores of 28 lode mines, 17 of which were
classified as gold properties and yielded
77 percent of the total. Only two mines,
both gold, produced more than 100
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Table 19.—Mine production of gold, silver, copper, lead and zinc in 1967,
by counties, in terms of recoverable metals

Mines producing 1

Gold (lode and placer)

Silver (lode and placer)

County
Lode Placer Troy Value Troy Value
ounces ounces
Amador.___.____. (O] 2 $70 . e
Butte_____ ———— 4 140 1 $2
Calaveras. ©) 10 350 4 6
Norte. 1 2 T0 o ie e
El Dorado. (2) 27 945 1 2
Fresno._._ e (2) 742 25,970 109 69
Inyo____ 6 ______ 169 5,915 134,663 208,727
Los Angeles . 1 125 4,375 w W
Mariposa.. 5 () 80 2,800 16 25
Merced. - .- () 27 945 3 5
1 5 300 10,500 27 42
1 5 72 , 52! 8 12
N 3 39 1,365 3 5
2 (2) 1,119 39,165 965 1,495
4 (2) 7 24, 311 482
- O] 96 3,360 9 14
1 3 801 28,035 180 279
- (? 98 3,430 485 752
- (©) 18 630 2 3
2 18 630 w w
I 1 35,892 1,256,220 791 1,226
4 92! ,270 6,937 10,752
29 25 40,570 1,419,950 144,515 223,998
Copper Lead Zine Total
value
Pounds Value Pounds Value Pounds  Value
$70
142
356
70
947
6,139
669,334
4,37
2,825
950
10,542
2,532
1,370
40,660
1,217
3,374
sS4 011
Stanislaus._ _ . 4,
" 633
Tuolumne. 630
1,257,446
602,327 882,000 $122,095 768,312
Total ... ______ 1,576,000 602,442 3,470,000 485,800 882,000 122,095 2,854,285

'W_Withheld to avoid disclosing individual company confidential data; included with ‘‘Undistributed.”
1 Excludes itinerant prospectors, ‘‘snipers,” ‘‘high-graders,” and others who gave no evidence of legal right

to property. )
2 From property not classed as a mine.

8 Includes Alpine, Imperial, Kern, Riverside, San Joaquin, Siskiyou, and Trinity Counties and counties

indicated by symbol W.



160 MINERALS YEARBOOK, 1967

Table 20.—Gold produced at placer mines, by classes of mines and methods of recovery !

Numer Material Gold recovered
Mines of treated
Class and method produc- washing (thousand Average
ing 2 plants cubic Troy ounces Value value per
(dredges) yards) cubic
yard
Surface placers: Gravel
mechanically handled:
Bucketline dredges:
1963 _ oo 2 6 12,817 77,448 $2,710,680 $0.212
1 3 11,611 62,422 2,184,770 .188
1 3 12,412 53,937 1,887,795 .152
1 3 12,102 58,863 2,060,205 .170
1 1 4,348 85,819 1,253,665 .288
3 3 256 1,109 38,815 .152
1 1 132 545 19,075 .145
2 2 540 1,096 38,360 .071
3 3 191 1,314 45,990 .241
2 2 54 150 5,250 .097
10 10 12 178 6,230 .498
3 3 1 112 3,920 3.439
1 1 Q] 8 280 .560
2 2 10 52 1,820 .182
3 3 * 15 525 .633
2 19 (%) 1,349 47,215 r2.267
2 18 5 1,203 42,105 .381
1 16 ) 1,047 36,645 3.500
1 19 ) 2,028 70,980 .514
1 18 180 2,394 83,790 .466
4 ... 13 100 3,500 .279
1 -
51 ...
30 ...
21 ...
16 ...
17 ...
T oo 4 202 7,070 1.656
1 .- 16 163 5,705 .352
1 - (R 7 245 4.900
2 L. (9 13 455 7.583
1 .- O] 15 525 5.250
79 13,156 82,998 2,904,930 .221
39 11,821 65,938 2,307,830 195
27 12,976 58,571 2,049,985 158
25 12,330 63,121 2,209,235 .179
25 4,601 39,008 1,365,280 .297
P NA 68,453,191 1,531,599,331 NA

r Revised, NA Not Available.

1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219.

2 Excludes itinerant prospectors, ‘‘snipers,”” ‘‘high-graders,”” and others who gave no evidence of legal right
to property.

3 Includes commercial rock plants and tungsten mines that produced byproduct gold, from gravels; byprod-
uet gold is included with gold recovered, but material treated and average value per cubic yard refer only to
straight gold dredging.

4 Less than 14 unit.

s Includes all placer operations using power excavator and washing plants both on dry land; when the washing
plant is a movable outfit, it is termed *‘dryland dredge.”

s Includes all operation in which hand labor is principal factor in delivering gravel to sluices, long toms.
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Table 21.—Mine production of gold, snlver, copper, lead, and zinc,
in terms of recoverable metals !

Material
Mines producing 2 sold oa . Gold (lode and placer) Silver (lode and placer)
——————————— treate
Year Lode Placer (thou- Troy ounces Value Troy ounces Value
sand (thousands) thousands)
short
tons)
50 79 21 86,867 $3,040 156,528
43 39 16 71,028 2,486 171,621 222
51 27 20 62,885 2,201 196,787 254
52 25 25 64,764 2,267 189,989 246
29 25 15 40,570 1,420 144,515 224
JE . NA 106,234,677 2,420,317 120,009, 676 98,223
Copper Lead Zine
Total value
Short Value Short Value Short Value (thousands)
tons (thousands) tons (thousands) tons (thousands)
$564 823 $178 101 $23 $4,005
675 1,546 405 143 39 3,827
825 1,810 565 225 66 3,911
780 1,976 597 335 97 3,987
602 1,735 486 441 122 2,854
212,550 271,766 54,677 151,820 35,893 2,821,660

NA Not available.

1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes
retreated; tungsten ore; and ore, old tailings, slag, flue dust, and pyritic ore residue shipped to smelters during
calendar year indicated.

2 Excludes itinerant prospectors, ““
to property.

3 Does not include gravel washed.

snipers,” “‘high-graders,” and others who gave no evidence of legal right

Table 22.—Mine production of gold, silver, copper, lead, and zinc in 1967,
by types of material processed and methods of recovery in terms of recoverable metal 1

Gold Silver Copper Lead Zine
Type of material processed, and method (troy (troy (pounds) (pounds) (pounds)
of recovery ounces) ounces)
Lode:
Amalgamatlon and cyanidation:
___________________________ 400 5
Old tailings____________________ 73 8 e e emmeen e
Total . . 473 £ 2
Concentration and smelting of concen-
trates: Ore 2. ____________________ 70,316 1,565,600 530,900 675,800
Direct smelting: Ore_ - 72,136 10,400 2,939,100 206,200
Placer_ ... 1,990 L il oo
Grand total______________________ 40,570 144,515 1,576,000 3,470,000 882,000

1 Includes gold recovered as ‘‘natural gold.”
2 Includes tungsten-ore concentrate.

ounces of recoverable gold each—the pellets shipped. Domestic shipments rose

Oriental, Sierra County, and the Kelly,
Trinity County.

Iron Ore.—Production and shipments of
usable iron ore were only slightly lower
than in 1966. A marked drop in direct
shipping grade ore and a 13-percent de-
cline in sinter production were offset by a
25-percent increase in the quantity of

17 percent; exports declined 22 percent.
The Kaiser Steel Corp. Eagle Mountain
mine, Riverside County, continued as the
State’s principal iron ore source and
pellets from the company mine-site plant
constituted more than one-third of all
shipments. Pacific Western Industries,
Inc. opened an iron deposit on the Tejon
Ranch to supply ore for the company’s
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Table 23.—Mine production of gold, silver, copper, lead, and zinc in 1967,
by classes of ore or other source materials in terms of recoverable metals

Material
Number soldor Gold Silver Copper Lead Zinc
Source of treated  (troy (troy (pounds) (pounds) (pounds)
mines ! (short ounces) ounces)
tons)
Lode ore:

Gold________________________ 17 2,093 1,204 254 o ___ _______ 100
Gold-silver_ 1 1,660 3,618 200 1,300 1,200
1 8 ... 166 100 _______ .. ________
2 215 42 20,733 1,558,700 _________ ________
5 3,317 42 64,769 4,700 2,774,100 153,800
1 43 29 3,181 500 ,900 100
2 7,860 85 49,796 16,800 689,700 726,800
29 14,996 1,489 142,517 1,576,000 3,470,000 882,000
(©] 32 73 8 i il ol
29 15,028 1,562 142,525 1,576,000 3,470,000 882,000
25 (%) 39,008 2990 o L ..
Total all sources_.__________ 54 15,028 40,570 144,515 1,576,000 3,470,000 882,000

1 Detail will not necessarily add to total, because some mines produce more than one class of material.

2 Tungsten-ore tonnage not included.
3 From property not classed as a mine.

44,408,458 cubic yards. Does not include material washed at commercial gravel plants to produce 2,393 ounces
of byproduct gold and 1,119 ounces of byproduct silver included in placer totals.

cement facility. Concentrate produced by
American Exploration & Mining Co. at
its Iron Age mine, San Bernardino
County, was shipped to domestic steel
plants and to customers for use in cement
manufacture and for heavy aggregate.
The Kaiser Steel Corp. Silver Lake mine,
San Bernardino County, was idle in 1967
but shipments were made from stockpile
to the company’s integrated iron and
steel facility at Fontana.

Lead.—As in preceding years, lead pro-
duction came principally from Inyo
County. Five mines—the Columbia
(Shoshone) and Darwin groups of lead-
zinc claims, and the Jubilee, Queen of
Sheba, and Santa Rosa lead mines—
yielded 94 percent of the total lead re-
covered. The Darwin property was not in
production in 1966. About 240 tons less
lead was recovered from all ores than
in 1966, partly because of labor strikes
at nonferrous smelters.

Mercury.—Mercury production rose by
only 315 flasks despite a higher average
unit value but shipments were up 13 per-
cent from 1966, reflecting a liquidation
of producer inventories. Although 78
mercury mines and prospects were active
all or part of the year, only 17 properties
yielded more than 100 flasks each. These

17 mines produced over 96 percent of
the State total. The three major pro-
ducers—New Idria Mining and Chem-
ical Co., San Benito County; Buena
Vista Mines, Inc., San Luis Obispo
County; and Sonoma International, Inc.,
Sonoma County—recovered 66 percent of
the mercury produced and made 67 per-
cent of the shipments. New Idria con-
tinued as the largest individual domestic
producer. Of the 82 operators reporting
production and shipments, 15 used
furnaces, or both furnaces and retorts,
to recover the metal; 65 used retorts only,
and two recovered the metal using
placering methods in the vicinity of the
old Oat Hill recovery plant, Napa
County. Most of the mining activity and
production was in the three counties
where the major producers were located
with 13 active properties in Sonoma
County, 11 in San Luis Obispo County,
and 10 ‘in San Benito County represent-
ing 72 percent of the total output. Santa
Clara County, where Guadalupe and
Almaden mines are located, was the only
other county where combined recoveries
even approached 1,000 flasks of mercury.

Two new discoveries were made in
1967, both in the Basin Range province
of eastern California. One, the Last
Chance mine north of the Crater sulfur
claims, Inyo County, was opened by El



THE MINERAL INDUSTRY OF CALIFORNIA

Capitan Mining Co. The ore was trucked
to and stockpiled at a plant near Keene,

Kern County, where furnacing was to .

begin early in 1968. The other, the Chiefs
mine near Bridgeport, Mono County, was
producing ore and plans were made for
treatment in a custom furnace in Aurora
Canyon to be operated by American
Mining and Chemical Co.

In June, Sonoma International, Inc.,
announced it would develop the Altoona
mercury mine, Trinity County. Earlier
the company had discontinued work at
the Baker mine, Lake County.

Molybdenum.—Union Carbide Corp.
recovered molybdenite and powellite as
byproducts (as sulfide and oxide concen-
trates, respectively) in the treatment of
tungsten ores from its Pine Creek mine,
Inyo County. Molybdenite production
was lower than in 1966 but shipments
more than doubled. The reverse was true
of powellite as production rose slightly
and shipments dropped nearly 40 per-
cent. All shipments were consigned to
domestic customers.

Pig Iron, Sinter, and Ferrous Scrap.—
Kaiser Steel Corp. produced all the
State’s pig iron in blast furnaces at
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Fontana, San Bernardino County. The
furnaces used 14 percent less ore (con-
centrate) but 15 percent more agglom-
erate (sinter and pellets) in producing
1 percent less pig iron. The output was
95 percent basic pig iron and 5 percent
direct castings. Kaiser steel furnaces con-
sumed 23 percent more ore (concen-
trate), 91 percent less agglomerate, 2
percent less pig iron (hot metal), and 5
percent more scrap (home and pur-
chased) than in 1966. United States
Steel Corp. at Torrance, Los Angeles
County, was the only other steel pro-
ducer using pig iron in addition to scrap.
All others operated on scrap alone. Over-
all consumption of ferrous scrap and pig
iron was down 1 percent from 1966
while use at steel furnaces was virtually
unchanged.

Platinum.—Byproduct platinum-group
metals were recovered from stream and
ancient riverbed gravels and from old
tailings at the bucketline gold dredging
operation of Yuba Consolidated Gold
Fields on the Yuba River, Yuba County.
The output was the only reported re-
covery of platinum in the State. The
quantity recovered was 46 percent below
that in 1966.

Table 24.—Mercury production, by methods of recovery

Recovery method

Oper- Furnaced 1 Retorted Unclas- Total
Year ating sified
mines
Ore 76-pound Ore 76-pound 76-pound 76-pound
treated flasks treated flasks flasks) 2 flasks Value 3
(short tons) (short tons)

31 61,595 13,273 4,068 303 16 13,592  $2,575,004
39 89,630 8,949 12,595 1,334 8 10,291 3,239,504
84 137,079 11,219 21,060 2,168 17 13,404 7,650,333
72 136,693 13,714 16,292 2,344 12 16,070 7,100,047
78 184,656 13,942 67,895 2,438 5 16,385 8,018,164

! Includes ore and mercury from dumps not separable. A
2 Includes mercury recovered from miscellaneous dump material, placer, and cleanup operations.
3 Value calculated at average New York price.

Rare-Earth  Minerals, — Molybdenum
Corporation of America’ (Molycorp)
stated in its annual report that 25.5 mil-
lion pounds of rare-earth oxides were con-
tained in concentrates produced in its
Mountain Pass, Calif., mine and mill in

Table 25.—Ferrous scrap and pig iron
consumption

(Thousand short tons)

Ferrous Pig iron
scrap

Year

1,891 1967 compared with 25.2 million pounds
2.250 in 1966. Sales of rare-earth products
g.ggg rose about 2 percent. Over 8 million

pounds of rare-earth oxides were shipped
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Table 26.—Ferrous scrap and pig iron con-
sumption by types of furnaces and
miscellaneous uses

(Thousand short tons)

Ferrous scrap and pig iron 1966 1967
charged to—
Steel furnaces: 1
TAD - oo e 2,592 2,594
Pigiron_________________ 2,059 2,048
Total ._________________ 4,651 4,642
Iron furnaces: 2 -
B ) 379 353
Pigiron__ .. _____________ 208 197
Total.____ . ___________ 587 550
Miscellaneous uses: 3 Scrap..___ 20 13
Total serap_ ___________ 2,991 2,960
Total pigiron__________ 2,267 2,245
Grand total . ___________ 5,258 5,205

1Includes open hearth, electric furnace, and basic
oxy%en process. .

2 Includes cupola, air and direct castings.

3Includes rerolling, copper precipitation, non-
ferrous, and chemical uses.

in concentrate form, and 15 million
pounds used at Mountain Pass in the
production of cerium and europium
oxides, and lanthanum hydrate. The total
rare-earth oxides sold and used were
about 4.4 million pounds less than in
1966.

Construction of rare-earth oxide plant
facilities, initiated in 1965, was essentially
completed in 1967. Cerium hydrate,
lanthanum  hydrate, and lanthanum
carbonate circuits were installed at the
Mountain Pass chemical plant.

Silver.—Ores from four Inyo County
lode mines—one lead-zinc (Darwin),
one tungsten (Pine Creek), and two
lead (Jubilee and Santa Rosa)—yielded
over 92 percent of the recoverable lode
silver and 91 percent of all silver re-
covered in 1967. Lode silver production
declined 24 percent and the quantity of
placer silver (recovered as a coproduct
in mining placer gold) dropped 44 per-
cent. Less than 2,000 ounces of placer
silver was recovered in 1967.

Despite the interest in silver on the
national level, exploration for silver ores
was reported at only six properties, two
each in Alpine and San Bernardino
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Counties and one each in Kern and

Madera Counties.

Tin.—Production and shipments of tin
concentrate increased in 1967. All pro-
duction was from the Meeke-Hogan mine,
Kern County, by American Tin Corp.
The entire output was consigned to a
New York buyer.

Tungsten.—Although 30 mines and
prospects contributed to the total output
of tungsten ores and concentrates, two
mines—Pine Creek mine of Union Car-
bide Corp., Inyo County, and Straw-
berry mine of New Idria Mining &
Chemical. Co., Madera County—ac-
counted for most of the production and
shipments. The Pine Creek mine con-
tinued as the largest domestic producer.
Union Carbide purchased concentrates
from smaller producers in Inyo, Madera,
and San Bernardino Counties, and from
producers and former producers in
Nevada, Idaho, Montana, Utah, and
Washington. Major purchases also were
made from the Government stockpile.
Some of the produced and purchased
concentrates were converted to para-
tungstate in the Pine Creek plant but the
company also shipped concentrates and

paratungstate to customers in other
States.

A number of small producers in
Fresno, Inyo, Kern, Riverside, San

Bernardino, and Tuolumne Counties sold
concentrates to a Nevada tungsten car-
bide plant. The average price paid for
tungsten concentrate was $38 per unit,
$6.50 per unit higher than in 1966.

Zinc.—Four Inyo County mines that
were also the major lead producers
yielded over 99 percent of the zinc re-
covered in 1967. The Darwin mine was
by far the largest producer, followed by
the Santa Rosa. Ores from these two
mines contained about 96 percent of the
total recoverable zinc produced in the
State. Overall production rose nearly 32
percent above that in 1966 despite labor
strikes at nonferrous smelters. The in-
crease was due largely to production
from the Darwin mine which was idle in
1966, except for exploration and develop-
ment.



Table 27.—Principal producers

C dity and pany Address Type of activity County Other Remarks
commodities
Asbestos:

Atlas Asbestos Co._ ... __..... P.O. Box 805 Open pit mine___._ Fresno.
Coahnga, Cahf. 93210

Coalinga Asbestos Co., Ine_.____._ P.0. B 045 RO (s S, PRSI [, SN
Coalmga, Callf. 93210

Pacific Asbestos Corp_____..____.__ P.O. Box 127 [ 1. S Calaveras.
Copperopolis, Calif. 95228

Union Carbide Corp_ ..o ... P.O. Box K O San Benito. o cccce oo Plant in King City, Monterey
King Clty, Calif. 93930 County.

Barite:

Calada Materials Co....__._...._.. 8501 Dock St. Grinding plant.____ Los Angeles.

Terminal Island, Calif.
93465

Maceo Corpa cmem o cccceeeceeeee P.O. Box 727 JEUSEI s C Kern.
Paramount, Calif. 90723 .

Wilbur-Ellis Co. . oo ooeooaaoos P.O. Box 1286 Ol Fresno. .. e Custom grinder.
Fresno, Calif. 93700

Yuba Minerals & Milling Co_.._.._. 1615 Bonanza St. Open pit mine_.___ Shasta. .- occocce caooooaoooo ~--- Grinding plants in Sutter County,

Boron minerals and compounds:
American Potash & Chemical
Corp.

Stauffer Chemical Co.____.__._..._.
United States Borax & Chemical

Corp.

Bromine and bromine compounds:
American Potash & Chemical Corp..

Calcium chloride:
LeslieSalt Co....._._._.________.

National Chloride Company of

America
Carbon dioxide: Getty Oil Co__......

See footnote at end of table.

Walnut Creek, Calif.
95496

P.O. Box 2294
Terminal Annex
Los Angeles, Calif. 90064

636 California St.

San Francisco, Calif.
94119

3075 Wilshire Blvd.

Los Angeles, Calif. 90005

P.O. Box 2294
Terminal Annex
Los Angeles, Calif. 90054

P.O. Box 844
Newark, Calif. 94560

P.O. Box 364

Newark, Calif. 94560
615 South Flower St.
Los Angeles, Calif. 90017
P.O. Box 2955

Terminal Annex

Los Angeles, Calif. 90064

Dry lake brines. . __

Chemiecal plant.__.._

Dry lake brines_..__

Natural gasoline
processing plant.

San Bernardino... Bromine, lith-
ium, potassium

salts, sodium

compounds.
eeedoo oo Sodium com-

pounds.
Kerno_..__...._.. eeodooo ..

San Bernardino... Boron, lith-
ium, potassium
salts, sodium
compounds,
Alameda.

San Bernardino.

Calif., and out-of-State.

Refineries in Kern and Los Angeles
Counties, and Calif. out-of-State
chemical plants.
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Table 27.—Principal producers—Continued

C dity and pany

Address

Type of activity

County

Other
commodities

Remarks

Cement:
American Cement Corp._ . ._..__.___.

Calaveras Cement Co_____________
California Portland Cement Co. ...
Ideal Cement Co...___._______._..

Kaiser Cement & Gypsum Corp_...
Monolith Portland Cement Co._ ...

Pacific Cement & Aggregates
Division. Lone Star Cement Corp.

Pacific Western Industries, Inc..___
Southwestern Portland Cement
0.
Clays:
Ball: Chas. Pfizer & Co., Inc....___
Bentonite: National Lead Co.._...__
Fire:
International Pipe & Ceramics
orp.
Lincoln Clay Products Co. ...
Los Angeles Brick & Clay

Products Co.
Pacific Clay Products Co......

Fuller’s earth:
Cyprus Mines Corp...._._.....

Mason & Co.___..______.___.
Kaolin: California Non-Metallics.. ..

2404 Wilshire Blvd.
Los Angeles, Calif. 90057

315 Montgomery St.
San Francisco, Calif.

94104
612 South Flower St.
Mobil Bldg.
Los Angeles, Calif. 90017
620 Denver National Bldg.
Denver, Colo. 80202

Permanente Road

Permanente, Calif. 95014

Rox 65677 Glassell Station

Los Angeles, Calif. 90065

400 Alabama St.

San Francisco, Calif.
94110.

3810 Wilshire Blvd.

Los Angeles, Calif. 9005

1034 Wilshire Blvd.

Los Angeles, Calif. 90017

P.O. Drawer AD
Victorville, Calif. 92394
P.O. Box 1675
Houston, Tex. 77001

2901 Los Feliz Blvd.
Los Angeles, Calif. 90039

P.O. Box

Lincoln, Callf. 95648
1255 W, 4th St.

Los Angeles. Callf 90017
1255 W. 4

Los Angeles, Cahf. 90017

P.O. Box 1201

Trenton, N.J. 08606

Olancha, Calif. 93549_____

P.O. Box 265

Trabuco Canyon, Calif.
92678

Dry process port-
land cement

lants.

Wet and dry proc-
ess portland
cement plants.

Dry process port-
land cement
plants.

‘Wet process port-
land cement
plants.

PP 1 T

Dry process port-
land cement
plant.

‘Wet and dry proc-
ess portland
cement plant.

Open pit mine_____

Riverside and
San Bernardino.

Calaveras and
Shasta.

Kern and San
Bernardino.

San Benito and
San Mateo.

San Bernardino
and Santa Clara.

Amador, Placer,
Riverside, San
Bernardino,
Sutter, Yuba.

Placer.

Riverside.__._.__.
Amador, Calaveras,

Orange,
Riverside.

2 plants at Crestmore and Oro
Grande.

2 plants at San Andreas and
edding.

2 plants at Mojave and Colton.

2 plants at San Juan Bautista and
Redwood City.

2 plants, at Lucerne Valley and
Permanente.

Plant located at Monolith.

Plant at Davenport.
Plant near Lebec.

Plant at Victorville.

Bentonite from Inyo County
deposit.

Ball clay in San Bernardino County;
miscellaneous clays, Sutter and
Yuba Courties.

Also produce miscellaneous: clays.

991

1961 ‘JOOHYVEX STVIININ



Miscellaneous clays : !
Atki rick Co

Davidson Brick Co_____._._..
Excel Mineral Co....o.o......
Richard Malugani___._________
L. P. McNear Brick Co.......
Mission Valley Brick Co., Inc._
Port Costa Clay Products Co. .

Expansible shale:
Basalt Rock Co. Inc._..______

Crestlite Division of Susque-
hanna-Western, Inc.

The McNear Co_...__________
Ridgelite Produects, Inc________
Rocklite Products, Inc._______
Coal (lignite): American Lignite
Products Co., Inc.
Copper: Union Carbide Corp., Mining
& Metals Division.

Diatomite:
The Airox Co_____ . ___._____.____

GREFCO,Ine_ .. ___.______.__

Johns-Manville Products Corp_....
Feldspar:

Del Monte Properties Co_.________

Owens-Illinois Glass Co_.._.______

Gold: Yuba Industries, Ine. .. __.____
G}Lpsum:

. L. Fannin Agricultural Gypsum_

H. M. Holloway, Inc. . ...._..__..

See footnote at end of table..

13633 South Central Ave.
Los Angeles, Calif. 90059
4701 East Floral Drve
Los Angeles, Calif. 90022
3451 East 26th St.

Los Angeles, Calif. 90023
4611 Porter Creek Road
Santa Rosa, Calif. 95404
P+0. Box 1380

San Rafael, Calif. 94902
P.O. Box 3217

San Diego, Calif. 92103

. Box
Port Costa, Calif. 94569.

8th and River Streets
Napa, Calif. 94458
Camino De Estrella
San C’}gmente, Calif.

926
P.0.Box 1380___________
San Rafael, Calif. 94901
650 So. Grand Ave.
Los Angeles, Calif. 90017
P.O. Box 1535
Ventura. Calif. 93002
P.O. Box 787
Ione, Calif. 95640
270 Park Ave., 38th Floor
New York, N.Y. 10017

307 W. 8th St.

Los Angeles, Calif. 90014
630 Shatto Place_._______
Los Angeles, Calif. 90005
Lompoc, Calif. 93436_____

P.O. Box 150

Pacific Grove, Calif. 93950
P.O. Box 1035-1036
Toledo, Ohio 43601

Star Route

Marysville, Calif. 95901

Route 1, Box 7 Famosa
ighway.

Wasco, Calif. 93280

714 Sixth St.

‘Wasco, Calif. 93280

San Diego.
Contra Costa.

Napa.

Orange.
—---do__ -- Marin.
wee--do____ - SanBernardino... ____.__.____..__.. 2 pits.
em--