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Foreword

This edition of the Minerals Yearbook provides a record of performance of
the world’s minerals industry during 1969. It continues the Federal Govern-
ment’s historical record of mineral industry developments, begun on an
annual basis in 1882. The intervening 88 years have seen this report grow
from a one-volume publication devoted principally to domestic activities to
three books encompassing global mineral industry developments. The general
content of the individual volumes is as follows:

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

Volume III, Area Reporis: Domestic, contains chapters covering the min-
eral industry of each of the 50 States, the U.S. island possessions in the
Pacific Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and
the Canal Zone. This volume also has a statistical summary chapter, identi-
cal with that in Volume I-II, and a chapter on employment and injuries.

Volume IV, Area Reports: International, presents the latest available min-
eral statistics for more than 130 foreign countries and areas and discusses the
importance of minerals to the economies of these nations. A separate chapter
reviews minerals and their relationship to the world economy.

The Bureau of Mines will continue its efforts in the years ahead to in-
crease the Yearbook’s value to its many users. Toward that end, the construc-
tive comments and suggestions of readers will be most welcome.

ELBURT F. OsBORN, Director
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Statistical Summary

By Julia Muscal *

This summary appears in Minerals Year-
book volumes I-II, and III, which cover
mineral production in the United States,
its island possessions, the Canal Zone, and
the Commonwealth of Puerto Rico, as well
as the principal minerals exported from
and imported into the United States. The
sections of this chapter and the area chap-
ters in volume III contain further details
on production. A summary table compar-
ing 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 minerals
in the form in which they are first extrac-
ted from the ground, but customarily in-
cludes for some minerals the product of

auxiliary processing operations at or near
mines.

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

The weight or volume units shown are
those customary in the particular industries
producing the respective commodities. No
adjustment has been made in dollar values
for changes in purchasing power of the
dollar.

1 Statistical assistant, Minerals Yearbook.

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

(Millions)
Nonmetals

Year Mineral fuels (except fuels) Metals Total 2
$14,047 $4,933 $2,544 $21,524

15,088 , 2,708 22,968

16,195 r 5,200 2,333 r 23,729

16,820 r 5,448 2,703 r24,971

17,965 5,625 3,338 26,928

r Revised. . . .
1 Production as measured by mine shipments, sales, or marketable production (including consumption by
producers). 3 X
2 Data may not add to totals shown bedause of independent rounding.



Table 2.—~Mineral production ! in the United States o

1966 1967 1968 1969

Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
Mineral fuels:
Asphalt and related bitumens (native): .
Bituminous limestone and sandstone and gil-
sonite__._ ... short tons_. 2,041,271 $8,438 1,866,666 $8,186 1,797,219 r $8,179 1,918,748 $8,561
Carbon dioxide, natural (estimate)
thousand cubic feet.. 1,140,907 153 1,142,374 165 1,118,027 176 1,194,836 144
Coal:
Bituminous and lignite 2
thousand short tons__ 533,881 2,421,293 552,626 2,556,377 545,245 2,546,340 560,505 2,795,509
Pennsylvania anthracite_ ___._______ do_... 12,941 100,663 12,256 96,160 11,461 97,245 10,473 100,769
Helium:
Crude_ _ ... __ thousand cubic feet_. 3,654,700 41,556 3,697,300 42,800 3,788,400 44,700 3,992,600 46,843 2
Grade A__ do____ 951,400 32,541 1,015,000 29,657 1,066,400 28,355 759,800 21,599 —
Natural gas million cubic feet_. 17,206,628 2,702,759 18,171,325 2,898,741 19,322,400 3,168,688 20,698,240 3,455,615 E
Natural gas liquids: %]
Natural gasoline and cycle products S
thousand 42-gallon barrels_ _ 179,248 520,635 187,840 546,927 199,049 571,679 201,784 603,084 =
LPgases______________________.____ do.._. 288,912 527,223 326,616 632,994 351,262 552,335 378,457 498,927 )
Peat ____________________________ short tons__ 605,858 6,501 619,687 6,768 619,161 7,230 565,760 7,055 =
Petroleum (crude). _thousand 42-gallon barrels._ 3,027,763 8,726,428 3,216,715 9,877,516 3,829,042 9,794,826 3,871,751 10,426,680 :;
Total mineral fuels_ . ____ . _______ XX 15,088,000 XX 16,195,000 XX 16,820,000 XX 17,965,000 8
Nonmetals (except fuels): g
Abrasive stones3__________________ short tons._ _ 3,806 $515 2,701 $574 3,141 $629 3,311 $600 .
Asbestos______________________________ do____ 125,928 11,056 123,189 11,102 120,690 10,406 125,936 10,648 —
Barite_._____.___ __thousand short tons._ 947 11,259 962 11,604 927 13,706 1,077 15,753 1
Boron minerals________________________ do_.__ 866 68,209 r 892 r 69,819 r 963 r 76,535 1,020 81,261 ©
Bromine. ..________________ thousand pounds. - 326,498 78,883 349,757 85,391 362,452 86,787 391,883 87,990
8alcium-magnesium chloride_ . _____ short tons__ O] O] 608,965 11,983 ) Q) O] Q)
ement:
Portland_____ thousand 376-pound barrels__ 373,091 1,162,984 365,570 1,148,208 388,525 1,227,942 400,883 1,284,600
Masonry_____ thousand 280-pound barrels_ - 22,367 63,407 21,700 62,168 23,167 66,259 23,253 106
Natural and slag
thousand 376-pound barrels._. . 109 415 94 360 86 332 (O] *)
Clays_ ... ________ thousand short tons__ 56,713 221,714 54,664 228,987 r 57,848 r 246,938 58,694 264,415
Diatomite _______________________ short tons__ 4) [O) ) *) Q) ) 598,482 36,484
Emery_ . ____________ Tl . do..__ 11,102 210 10) ® 10) 10) (%) @
Feldspar__ _long tons__ 655,452 7,020 615,397 . 7,086 667,679 8,265 673,985 8,869
Fluorspar________ - ---short tons__ 253,068 10,841 295,643 13,164 252,411 11,656 182,567 8,411
Garnet (abrasive)___._._________________ do___. 21,952 2,092 20,494 1,849 22,136 1,922 20,458 1,874
Gem stones (estimate) . _ .. .. ____________ NA 2,437 NA 2,430 NA 2,497 NA 2,390
Gypsum___.____.____ _thousand short tons__ 9,647 85,681 9,393 34,383 10,018 36,775 59,905 538,854
Lime_ ... do____ 18,057 239,588 17,985 240,216 18,637 249,639 20,209 280,736

Magnesium compounds from sea water and brine
(except for metals) short tons, MgO equivalent 651,187 46,690 544,428 41,883 525,210 43,449 625,618 53,308




Metals:

Serap_ oo ece short tons__ 113,133 3,783 118,503 2,876 125,323 3,014 133,058 2,893
Sheet_ o oo pounds._ . 4,500 1 20,500 4 15,000 4) 4 3
Perlite. oo short tons__ 404,160 3,907 413,001 3,973 427,574 4,221 471,454 5,100
Phosphate rock. ... .._.__ thousand short tons. . 39,044 261,092 39,770 265,947 41,251 250,692 87,725 208,689
Potassium salts
thousand short tons, KO equivalent__ 3,320 122,210 3,299 105,318 2,722 75,664 2,804 73,572
Pumice. . _ _ . _________ thousand short tons__ 3,218 ,765 3,446 5,131 3,580 5,570 3,609 5,050
Pyrites___._ ----thousand long tons_. 873 5,088 861 7,943 872 *) ) )
alt. ... -thousand short tons__ 36,463 229,985 38,946 251,210 41,274 272,275 44,245 287,680
Sand and gravel. ... ____________ d 934,481 984,982 r 905,899 r 980,619 r917,468 r1,020,107 936,906 1,070,302
Sodium carbonate (natural). _ 1,737,511 40,674 1,726,071 40,539 2,043,405 42,104 2,513,435 50,9
Sodium sulfate (natural)________________ - 640,329 11,271 36,843 10,710 699,706 12,729 72,118 12,427
Sto?e LI IRIN thousand short tons__ 813,374 1,260,715 785,592 1,240,244 r819,597 r1,317,911 862,895 1,424,694
Sulfur:
Frasch process mines. _thousand long tons__ 7,721 201,292 7,682 251,670 6,645 268,146 6,561
Other mines______________._.__ long tons. . 557 5 568 3 3,125 46 ..
Tale, soapstone, and pyrophyllite. _ _short tons_.. 895,045 6,479 902,512 6,871 958,262 6,656 1,029,238
Tripoli_ oo PR do_._. 66,163 328 70,984 377 85,534 796 84,673
Vermieculite__ .. __________ thousand short tons_ . 262 4,954 255 4,974 290 5,684 310
Value of items that cannot be disclosed: Aplite,
brucite, calcite (1966), graphite, iodine, kyanite,
lithium minerals, magnesite, greensand marl,
olivine, staurolite, wollastonite, and values in-
dicated by footnote 4. oo ________.___ XX 69,911 XX 55,784 XX 79,3809 XX 46,940
Total nonmetals_ ... ____.____ XX 5,176,000 XX 5,200,000 XX 5,448,000 XX 5,625,000
Antimony ore and concentrate
short tons, antimony content. . 927 (W) 892 () 856 (") 938 (V]
Bauxite___thousand long tons, dried equivalent. . 1,796 $20,095 1,654 $19,079 1,665 $23,752 1,843 $25,725
Beryllium concentrate_short tons, gross weight__ (V) (Y} (V) V) 168 81 (U) V)
Copper (recoverable content of ores, etc.)
short tons_. 1,429,152 1,033,850 954,064 729,401 1,204,621 1,008,195 1,544,579 1,468,400
Gold (recoverable content of ores, etc.)
troy ounces_. 1,803,420 63,119 1,584,187 55,447 1,478,292 858,038 1,738,176 871,944
Iron ore, usable (excluding byproduct iron sinter)
thousand long tons, gross weight. . 90,040 854,134 82,415 817,511 81,934 836,433 89,864 929,293
Lead (recoverable content of ores, ete.)
short tons__ 327,368 98,964 316,931 88,741 859,156 94,903 509,013 151,635
Manganese ore (35 percent or more Mn)
short tons, gross weight. . 14,406 (U] 12,585 (U] 11,378 U] 5,630 157
Manganiferous ore (5 to 35 percent Mn)__do_._. 324,926 ()] 289,160 (") 244,590 (U] 430,637 7
Mereury_ __ . . 76-pound flasks__ 22,008 9,722 23,784 11,639 28,874 15,464 29,360 14,828
Molybdenum (content of concentrate)
thousand pounds.. 91,670 144,327 81,596 133,604 93,245 151,000 108,009 178,819
Nickel (content of ore and concentrate)
short tons__ 15,036 (U} 15,287 (V) 17,294 (V) 17,056 (U}
Silver (recoverable content of ores, etc.)
thousand troy ounces.. 43,669 56,463 32,345 50,135 32,729 70,191 41,906 75,040
Tin (content of concentrate)_____._. long tons__ 97 265 V) Y] ™ (U] () (U]
Titanium concentrate, ilmenite
short tons, gross weight._. 868,436 17,608 882,414 18,519 960,118 19,484 893,034 18,636

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
Metals—Continued

Tungsten ore and concentrate
short tons, 60 percent WO 3 basis.. . 8,912 $17,620 9,088 $20,895 10,704 $25,197 9,883 $24,624 =2
Uranium (recoverable content U3;0s) . E
thousand pounds._ . 19,087 152,281 20,655 165,239 24,139 182,698 28,748 142,161 =1
Vanadium (recoverable in ore and concentrate) ]
short tons__ 5,166 22,210 4,963 21,331 6,483 28,143 5,677 26,334 >
Zinc (recoverable content of ores, ete.).__do____ 572,558 166,044 549,413 151,562 529,446 142,950 553,124 161,512 [
Value of items that cannot be disclosed: Cobalt, o
columbium-tantalum concentrate (1967, 1969), b
magnesium chloride for magnesium metal, man- >
ganiferous residuum, platinum-group metals oA
(crude), rare-earth metal concentrates, titanium 8
concentrate (rutile 1966-68), zirconium con- e}
centrate, and values indicated by footnote 7__. XX 46,615 XX 50,190 XX 51,030 XX 54,148 =
Total metals._ - _ .o eeeeaaes XX 2,703,000 XX 2,333,000 XX 2,703,000 XX 3,338,000 =
=)
Grand total mineral production_________..___ XX 22,968,000 XX 23,729,000 XX r24,971,000 XX 26,928,000 ©

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

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

6 Final figure; supersedes figure given in commodity section.

6 Excludes abrasive stone, bituminous limestone, bituminous sandstone, and ground soapstone, all included elsewhere in table.

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

8 Based on average U.S. Treasury price ($35.00) Jan. 1, 1968 through Mar. 15, 1968; and Engelhard selling quotations Mar. 20, 1968 through 1969.




STATISTICAL SUMMARY b

Table 3.—Minerals produced in the United States and principal producing States
in 1969

Mineral Principal producing States Other producing States
in order of quantity

Idaho, Alaska, Nev.

Va.
Calif., Vt., Ariz., N.C.
Tex., Utah, Ala., Mo.
Nev., Mo., Ark.,, Ga_ _________.. Alaska, Calif., Tenn.
Ark., Ala,, Ga.
Colof S. Dak., Maine, N. Mex.

Cali
Mich., Ark., Tex., Calif.

ev.
Mich., Calif.
N. Mex,, Colo Utah, Calif.
Cement_ ______________________ Calif., Pa., Tex, Mich_ o 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
Clays._ o e Ga., Ohio, Tex., N.C___________ All other States except Alaska, R.I.
Coal oo oo W.Va,Ky.,Pa,, Il____________ Ala., Alaska, Ark., Colo., Ind., Iowa,
Kans. ., Md., Mo., Mont.,, N.
Mex., N. Dak Ohio., Okla., Tenn.,
Utah, Va., Wash Wyo.

Pa.
S. Dak.
Ariz., Utah, N. Mex., Nev_______ Calif., Colo., Idaho, Maine, Mich.,
Mo., Mont., Okla., Oreg., Pa.,
Tenn., Wash., Wyo.
Calif., Nev., Wash., Ariz________ Md., Oreg.
N.C., Calif., Conn., S.C_________ Ariz., Colo., Ga., Maine, N.H., N.
Mex., S. Dak., Va.
111., Colo., hN(-w Mont.__________ Ky., N. Mex., Utah.
S. Dak., Nev., Utah, Ariz_______ Alaska, Calif., Colo., Idaho, Mont.,
N. Mex., Oreg., Pa Tenn., Wash.,
Wyo.
Tex.
Mich., Tex., Calif.,, Towa________ Ariz., Ark., Colo., Ind., Kans., La.,
Mont Nev N. Mex., N.Y., Oth,
Okla., ’S. Dak., Utah, Va., Wash.,
Wyo.
________________________ Kans., Tex., Okla., Ariz_____.____ N. Mex.
- -~ Mich.
______________________ Minn., Mich., Calif., Mo______._ Ala., Ariz., Colo., Ga., Idaho, Mont.,
ev., N. Mex., N.Y., ., Pa.,
Tex., Utah, Va., Wis., Wyo.
_______________________ Va., Ga,, S.C., Fl

Lead. . ______ Mo., Idaho, Utah, Colo oo Alaska, Ariz., Calif.,, IIl, Kans.,
ont., Nev., N. Mex., N.Y.,
Okla., Oreg., S. Dak., Va., Wash.,

‘Wis.

Lime e Ohio, Pa., Mo., Tex_ ___..______ Ala., Ariz., Ark., Calif., Colo., Conn.,
Fla., Hawau, Idaho, Ill., Ind.,
Jowa, Kans., La., Md., Mass.,
Mich., Minn., Miss., Mont., Nebr.,
Nev., N.J,, N. Mex., N.Y., N.
Dak., Okla., Oreg., S. Dak., Tenn.,
Utah, Vt., "Va., Wash., W. Va.,
‘Wis., Wyo., P.R

Lithium_________ oo . N.C., Nev., Calif., S. Dak.
Magnesite__________ _—- Nev
Magnesium Chloride____ . Tex.
Magnesium Compounds_ _ Mich., Tex., Calif.,, N.J__.__..____ Fla,, Miss., Utah.
Manganese ore_________ . N. Mex. oy Mont.
Manganiferous ore________ --~ Minn,, N. Mex.
Manganiferous residuum__ -- NJ.
Marl, greensand.__________ -- N.J., Md.
{vldgrcury ______________________ Calif., Nev., Tex., Idaho__.______ Alaska, Ariz., Oreg.
ica:
Serap. oo ccccccceceeee N.C., Ala., Ga., Ariz________.____ Conn., N.H., N. Mex., Pa.,, S.C.,
S. Dak.
N.C.
Colo., Utah, Ariz., N. Mex______ Calif., Nev.
Tex., La., Okla., N. Mex________ Ala., Alaska, Ariz., Ark., Calif.,

Colo., Fla., Ill., Ind., Kans., Ky.,
Md., Mlch Miss., Mo. Mont.,
Nebr., N.Y N. Dak., Ohio, Pa.,
Tenn., Utah Va., W. Va. ., Wyo.
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Table 3.—Minerals produced in the United States and principal producing States

in 1969—Continued

Mineral

Principal producing States
in order of quantity

Other producing States

Natural gas lquids_ ___._____.____

Phosphaterock________________
Platinum-group metals__
Potassium salts________ -
Pumice . _____

Pyrites__ .
Rare-earth metals_
Salt_____ .

Sand and gravel
Silver_ .

Sodium carbonate ________ -
Sodium sulfate_.

Sulfur (Frasch)
Talc, soapstone, and pyrophylllte

Tex., La., Okla.,, N. Mex________

Oreg.
‘Wash., N.C,
Mich., IIl.,, Fla., N.J . ___________

N. Mex., Ariz., Calif., Nev______
Tex., La., Calif., Okla

Fla., Idaho, Tenn., N.C_________
Alas

N. Mex Utah, Calif., Mich.
Ariz., Oreg, ahf., Hawaii_.____

Tenn., Pa., Colo., Nev__________
Calif., Ga., Colo.
La., Tex., Ohio, N.Y____________

Calif., Mich., Ohio, Minn__
Idaho, Ariz., Utah, Mont_ -

‘Wyo., Calif.
glalif., Wyo.

a.

Pa., Ill., Ohio, Tex. _ ...
., Tex.

N.Y., Tex., Vt., Calif____

Colo., S. Dak., Alaska, N. Mex.

N Ga

.Y., Fla.,, N.J.,

Ill., Okla., Ark., Pa.

Cahf Colo Mont., Nev________
. Mex., Wyo., Colo., Tex______

Colo., Idaho, Ark., Utah________

Mont., S.C., Tex., Ariz.

N.Y., Calif.

Tenn., N.Y., Idaho, Colo________

Fla., Ga.

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

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

Colo., Idaho, Utah.
la., 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.

Ala., Callf., Mont., Utah, Wyo.

Md.

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

Ariz., 8.C.

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

All other States.

Alaska, Calif., Colo., Maine, Mich.,
Mo., Nev., N. Mex., N.Y., OkKla.,
Oreg., Pa., S. Dak., Tenn., Wash.,
‘Wyo.

All other States except Del.

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

Va.

Ariz., Idaho, Utah.
A.rlz., S. Dak., Utah.
Ariz., N. Mex.

Ariz., Calif., Ill., Kans., Ky., Maine.,
Mo., Mont., Nev., N.J., N. Mex.,
Okla., Oreg., Pa., Utah, Va.,
‘Wash., Wis.




STATISTICAL SUMMARY 7

Table 4.—Value of mineral production in the United States and principal minerals
produced in 1969

. Percent
State Value Rank of U.S. Principal minerals in order of value
(thousands) total
$284,736 22 1.06 Coal, cement, stone, petroleum.
257,776 24 .96 Petroleum, sand and gravel, natural gas, coal.
859,303 8 3.19 Copper, molybdenum, sand and gravel, cement.
208,126 27 7 Petroleum, bromine and bromine compounds, natural
gas, bauxite.
California_ ________ 1,850,517 3 6.87 Petroleum, natural gas, cement, sand and gravel.
Colorado__________ 68,494 17 1.87 Molybdenum, petroleum, coal, sand and gravel.
Connecticut. . _____ 27,767 45 .10 Stone, sand and gravel, feldspar, lime.
Delaware 2,086 50 .01 Sand and gravel, clays, gem stones.
Florida 295,376 21 1.10 Phosphate rock, stone, cement, sand and gravel.
Georgia 190,902 29 .1 Clays, stone, cement, sand and gravel.
Hawaii 29,539 44 .11 Stone, cement, sand and gravel, pumice.
Idaho_____________ 118,309 32 .44 Silver, phosphate rock, lead, zinc.
Tlinois___._________ 659,815 10 2.45 Coal, petroleum, stone, sand and gravel.
Indiana_._________ 241,871 26 .90 Coal, cement, stone, sand and gravel.
Towa__ .. 119,930 31 .45 Cement, stone, sand and gravel, gypsum. 3
Kansas_______.___.__ 577,816 15 2.15 Petroleum, natural gas, helium, natural gas liquids.
Kentucky. - 591,048 13 2.19 Coal, stone, petroleum, natural gas.
Louisiana__ _- 4,685,826 2 17.40 Petroleum, natural gas, natural gas liquids, sulfur.
Maine.___ - 20,188 47 .07 Cement, sand and gravel, stone, zinc.
Maryland_ ________ 83,483 36 .81 Stone, cement, sand and gravel, coal.
Massachusetts_ _ ___ 49,843 43 .18 Sand and gravel, stone, lime, clays.
Michigan__________ 668,247 9 2.48 Iron ore, cement, copper, sand and gravel.
Minnesota_ 635,636 12 2.36 Iron ore, sand and gravel, stone, cement.
Mississippi 243,184 25 .90 Petroleum, natural gas, sand and gravel, clays.
Missouri- - 367,232 18 1.36 Lead, cement, stone, iron ore.
Montana.__ 282,631 23 1.05 Petroleum, copper, sand and gravel, cement.
Nebraska__ 78,0 39 .29 Petroleum, cement, sand and gravel, stone.
Nevada___________ 168,295 30 .62 Copper, gold, sand and gravel, diatomite.
New Hampshire____ , 12 48 .03 Sand and gravel, stone, clays, feldspar.
New Jersey.________ 83,107 37 .31 Stone, sand and gravel, zinc, magnesium compounds.
New Mexico______. 935,746 7 3.48 Petroleum, natural gas, copper, uranium.
20 1.12 Cement, stone, salt, sand and gravel.
34 .34 Stone, sand and gravel, phosphate rock, cement.
33 .34 Petroleum, coal, sand and gravel, natural gas.
14 2.16 Coal, stone, sand and gravel, lime.
4 4.05 Petroleum, natural gas, natural gas liquids, stone.
40 .22 Sand and gravel, stone, cement, nickel.
5 .63 Coal, cement, stone, sand and gravel.
49 .02 Sand and gravel, stone, gem stones.
41 .21 Cement, stone, clays, sand and gravel.
42 .20 Gold, stone, sand and gravel, cement.
28 .76 Stone, zinc, cement, coal.
1 21.43 Petroleum, natural gas, natural gas liquids, cement.
16 2.02 Copper, petroleum, coal, molybdenum.
46 .10 Stone, asbestos, sand and gravel, tale.
19 1.18 Coal, stone, cement, sand and gravel.
35 .33 Sand and gravel, cement, stone, zinc.
6 3.52 Coal, natural gas, stone, cement.
38 .30 Sand and gravel, stone, zinc, cement.
11 2.40 Petroleum, natural gas, sodium salts, uranium.
—--- 100.00 Petroleum, natural gas, coal, copper.




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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
ALABAMA
Cement: 2
Portland_ - e __ thousand 376-pound barrels__ 16,394 $49,537 15,364 $46,510 15,514 $48,147 16,527 $51,251
Masonry___ ---thousand 280-pound barrels.__ 2,570 7,613 2,877 6,938 2,528 7,309 2,600 8,520
Clays - - e thousand short tons__ 2,448 5,142 2,724 7,422 2,793 6,995 3,097 7,083
Coal (bituminous). ... _..___ do____ 14,219 100,112 15,486 110,696 16,440 115,815 17,456 130,405
Iron ore (usable)__._ -_thousand long tons, gross weight. . 1,508 8,702 1,472 8,286 1,151 6,730 1,125 6,435
Lime., - o .. thousand short tons__ 699 8,442 624 7,719 718 8,933 747 9,870
Natural gas____ o ___ million cubic feet__ 252 32 248 31 230 30 180 24
Petroleum (crude).- _thousand 42-gallon barrels. . 8,030 20,878 7,348 19,500 7,635 20,385 7,701 20,798
Sand and gravel_ . _thousand short tons__ 7,082 7,953 7,222 7,969 8,140 9,130 8,323 ,
Stone.________. e do__.. 420,744 436,839 18,371 38,346 20,643 33,847 19,854 87,512 E
Value of items that cannot be disclosed e asphalt, bauxite, slag Z
cement, scrap mica, natural gasoline 1969, liquefied petroleum gases =
1969, phosphate rock 1969, salt, stone (dimension limestone 1966, ~
dimension marble 1966, crushed sandstone 1966, and tale XX 4,528 XX 2,974 XX 2,300 XX 3,416 g
Total e XX 249,778 XX 251,391 XX 259,621 XX 284,736 ﬁ
>
ALASKA b
8
Antimony ore and concentrate_________ short tons, antimony content.._ 8 w 10 W 3 w 12 $13 @)
Barite. .o thousand short tons. _ w A w w 91 w w w tal
Coal (bituminous). . __________ . ___________ do___. 927 $6,953 925 $7,296 750 $4,502 667 4,366 *
Gold (recoverable content of ores, ete.)_ _-troy ounces. . 27,325 956 22,948 803 21,262 5835 21,227 5881 >
Lead (recoverable content of ores, ete.)_..._._.__.________ short tons__ 14 4 e ... w w 2 1 2
Natural gas___________________________ - _million cubic feet. . 11,267 2,794 14,438 3,610 17,343 4,388 50,864 12,665
Peat e short tons__ w w 1,528 12 o i e e
Petroleum (crude). _thousand 42-gallon barrels_ _ 14,358 44,007 29,126 91,164 66,204 186,695 73,953 214,464
Sand and gravel . . _________________._________ thousand short tons_ . 17,457 21,793 22,370 26,248 18,013 20,366 16,205 18,615
Silver (recoverable content of ores, ete.) __thousand troy ounces.. 7 9 6 9 4 8 2 4
Stone. . ____ thousand short tons.__ w w w w w w 1,954 3,902
Value of items that cannot be disclosed: Copper (1966-68), gem stones,
LP gases (1969), mercury, platinum-group metals, tin, and values
indicated by symbol W_____________________ ... XX 6,167 XX 4,924 XX 4,923 XX 2,865
Total e XX 82,683 XX 134,066 XX 221,717 XX 257,776
. ARIZONA
Clays___ . thousand short tons_ . 389 38121 367 3837 ki $347 120 $394
Coal (bituminous)_________________________________________ do____ ... ______._. 1 B oL ool cceemoeomeo__
Copper (recoverable content of ores, etc.)_ __-short tons__ 739,569 535,004 501,741 383,591 627,961 525,566 801,363 761,840
fatomite. . ___ o ____ do____ 1,353 36 w W w w 725 w
Fluorspar_ . e {6 o 10,000 280 e on i dmmcmcn -




See footnotes at end of table.

Gem S8tONeS_ _ — - e N. 120 NA 150 NA 149 153
Gold (recoverable content of ores, ete.) oo ... troy ounces.. 142,528 4,988 80,844 2,830 95,999 53,769 110,878 54,603
GYPSUM - - o oo oo - -thousand short tons__ 1 394 8 424
Helium, grade A _ _ . thousand cubic feet._ 63,500 2,222 73,800 2,066 64,800 1,600 56,300 1,126
Iron ore (usable)_ .- ________ thousand long tons, gross weight__ w 16 124 1 136
Lead (recoverable content of ores, ete.)_ - oo _________ short tons__ 5,211 1,575 4,771 1,336 1,704 450 217 65
Lime . - - e _thousand short tons_ 218 3,721 186 8,142 260 4,561 283 5,074
Mercury. . - - coee oo ----T6-pound flasks__ 36 160 w w 19 103 w
Molybdenum (content of concentrate) _thousand pounds-. 10,161 17,812 9,261 15,885 12,127 19,207 12,699 20,947
Natural gas_____ million cubic feet. _ 3,16 436 1,255 193 881 14 1,136 19!
Petroleum (crude)._ _thousand 42-gallon barrels__ 13 370 2,924 8,188 3,370 9,606 2,433 7,056
Pumice_ .- _-_thousand short tons__ 1,108 1,674 1,064 904 1,033 974 910 814
Sand and gravel ____________________ 18,730 20,448 r17,817 r17,280 13,981 14,428 16,481 18,066
Silver (recoverable content of ores, ete. thousand troy ounces._ _ ,338 8,196 4,588 7,112 4,958 10,633 6,141 10,997
© StONe. o e thousand short tons_._ 2,271 4,091 1,910 3,491 3,293 6,239 2,827 5,812
Tungsten ore and concentrate______ short tons, 60-percent WO 3 basis__ 2 5 w w 3 1 2
Uranium (recoverable content UsOs)_.___.__.___.___ thousand pounds._._ 437 3,492 83 666 295 1,923 w w
Vanadium (recoverable in ore and concentrate) short tons__ w 453 w w w w w w
Zinc (recoverable content of ores, ete.) - __________________ do____ 15,985 4,636 14,330 3,967 5,441 1,469 9,039 2,639
Value of items that cannot be disclosed: Asbestos, cement, clays
(bentonite 1966-67), feldspar, scrap mica, perlite, pyrites, vermiculite
(1967-69), and values indicated by symbol W______________________ XX 12,125 XX 13,503 XX 16,253 XX 18,958
Total . - o e XX 622,079 XX r464,126 XX 617,541 XX 859,303
ARKANSAS
Barite . oo thousand short tons__ 233 $2,266 229 $2,266 166 $3,839 210 $4,616
Bauxite_ - ... ______ thousand long tons, dried equivalent__ 1,718 19,439 1,571 18,269 1,582 23,058 1,755 24,706
Bromine and bromine in eompounds_ _.___________ thousand pounds__ 42,307 10,467 64,450 14,885 95,499 20,790 145,100 28,287
lays. o --thousand short tons__ 3775 31776 941 1,740 919 2,184 992 2,426
Coal (bituminous)_ 236 1,640 189 1,427 211 1,576 228 1,802
Gem stones._ - NA 35 NA 35 NA 30 NA 24
Lime._____ thousand short tons__ 207 3,004 187 2,723 206 3,058 184 2,748
Natural gas___________________________ —_--million cubic feet_. 105,174 16,407 116,522 17,828 156,627 24,456 169,257 26,743
Natural gas liquids:
Natural gasoline and cycle products. . _thousand 42-gallon barrels__ 763 1,923 656 1,780 753 2,192 692 2,049
ABBS . - - e e o__-_ 1,540 3,233 1,279 3,009 1,435 2,899 1,279 2,098
Petroleum (crude)_ . ______ 23,824 63,372 21,075 56,902 19,464 53,137 18,049 51,079
Sand and gravel___ __-thousand short tons_- 16,056 21,038 14,239 15,531 12,997 14,643 12,674 14,949
Stone. . e do____ 19,109 24 588 17,454 283,236 16,322 22,256 16,463 23,134
Value of items that cannot be disclosed: Abrasive stones, cement, clays
(kaolin and fire clay 1966), gypsum, mercury (1966— 67), phosphate
rock (1966), soapstone, tripoli, vanadium (1968-69), and values indi-
cated by symbol W e e e XX 21,939 XX 19,822 XX 24,655 XX 23,465
Total . L e XX 190,127 XX 179,453 XX 198,723 XX 208,126
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Table 5.—Mineral production 1 in the United States, by States—Continued

1966 1967 1968 1969
Mineral Q tit Vah Quantit, Val Q ti Vah Q V:
uantity alue antity alue uantity alue uantity alue
thousands) (thousands) (thousands) (thousands)
CALIFORNIA
Antimony ore and concentrate_._.__.____ short tons, antimony content. .. 1 (2
Asbestos. short tons.__ 81,671 $6,945 77,091 $6,726 75,592 $6,139 75,828 $5,956
Barite_ ______.___ thousand short tons._. 15 10 W w
Boron minerals. . _ . _ e ____ do_.._ 866 68,209 r 892 r 69,819 r 963 r 76,535 1,020 81,261
Cement.__.____._. -_thousand 376-pound barrels... 45,387 146,302 42,034 137,961 47,595 151,961 50,610 170,612
Clays. . thousand short tons_. 2,984 ,708 ,609 6,087 , 6,630 2,998 7,443
Copper (recoverable content of ores, ete.)________________ short tons_. 1,078 780 788 602 1,182 989 1,129 1,078
Feldspar_ . __ ... _long tons.. 100,915 W 94,769 W W w W w
Gem StONeS._ _ - e NA 200 NA 200 NA 200 NA 200
Gold (recoverable content of ores, ete.).________________ troy ounces.. 64,764 2,267 40,570 1,420 15,682 5616 7,904 5328
GYPSUM - _ oo --thousand short tons.__ ,207 3,064 1,241 3,150 1,860 3,603 1,210 3,339
Lead (recoverable content of ores, etc.) .- .. __.______ short tons__ 1,976 597 ,735 486 ,001 1,057 2,518 75
Lime_ . ____. thousand short tons._ . 552 8,764 539 8,696 568 9,301 585 9,666
Magnesium compounds from sea water and bitterns (partly estimated)
short tons, MgO equivalent_____________________________________ 87,816 7,418 76,592 6,882 81,622 7,229 76,220 7,143
Mercury_ . ___._ --T6-pound flasks__ 16,070 7,100 16,385 8,018 21,417 11,470 18,480 9,333
Natural gas_____ ... million cubic feet.. 689,607 204,059 681,080 202,290 714,893 221,077 677,689 207,440
Natural gas liquids:
Natural gasoline and cycle products. _ _thousand 42-gallon barrels__ 15,110 48,867 14,605 46,620 13,403 42,963 12,954 89,944
LP gases e do_.._ 8,409 17,304 8,730 19,065 8,589 18,749 8,238 17,646
Peat________ --short tons__ 29,235 384 30,014 - 896 w w 11,395 106
Perlite . do___ w w 8,806 80 11,419 105
Petroleum (crude). . _thousand 42-gallon barrels.. 845,295 812,834 359,219 829,133 375,496 883,644 875,291 920,060
Pumice_ ... thousand short tons._ . 580 1,763 866 ,357 776 ,312 86! 1,229
Salt . e do____ 1,693 w 1,732 1,901 W 1,895
Sand and gravel _____________________________________._____ do__.. 120,692 139,157 116,125 139,212 124,655 153,360 124,718 155,883
Silver (recoverable content of ores, etc.)_ thousand troy ounces._ . 1 246 145 224 598 1,282 49 881
Stone._ oo .. --thousand short tons.. 43,051 61,336 37,186 55,263 36,125 52,671 38,033 57,757
Sulfur ore_ _ _ e long tons__ 55/ 5 568 3 ,125 46 i ceeoo..
Tale, soapstone, and pyrophyllite --short tons.. 138,340 1,847 143,466 1,945 165,396 2,075 145,158 2,329
Tin (content of concentrate)_._.______ ---long tons__ 13 21 w W ool mcmmcon e e
Zinc (recoverable content of ores, ete.)_ _ . ____________ short tons._. 335 97 441 122 3,525 952 3,327 971
Value of items that cannot be disclosed: Bromine, calcite (optical grade,
1966), calcium-magnesium chloride, carbon dioxide, coal (lignite),
diatomite, iodine (1966), iron ore, lithium minerals, scrap mica (1966—
68), molybdenum, phosphate rock (1968—69), platinum group metals
(crude) (1966-68), potassium salts, rare-earth metal concentrates,
sodium carbonates and sulfates, tungsten concentrate, uranium
(1966), wollastonite, and values indicated by symbol W____________ XX 141,449 XX 148,722 XX 150,914 XX 149,062
T Ot e e e XX 1,687,822 XX r1,689,420 XX r1,804,855 XX 1,850,517

01
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COLORADO

Beryllium concentrates_ . _.__________________________ short tons__ W w W w w W
Carbon dioxide, natural__ _thousand cubic feet_. 147,292 $25 182,701 $31 200,657 $34 175,787 $30
Clays___________.___.__... _thousand short tons__ 599 1,815 596 1,274 616 1,222 732 1,619
Coal (bituminous)___ . ___________ o ______ do____ 5,222 26,075 5,439 25,920 5,558 26,785 5,580 29,121
Copper (recoverable content of ores, etc.)._ -short tons.__ 4,237 3,065 3,993 3,053 3,451 2,888 ,598 3,421
Feldspar_ - __ L ____ -_long tons__ 891 6 300 2 w 358 3
Gem stones. .. __________ A 80 NA 118 N. 121 N. 122
Gold (recoverable content of ores, ete.).________________ troy ounces_. 81,915 1,117 21,181 741 22,638 5889 25,777 51,070
Gypsum_ _ ... thousand short tons__ 75 s 265 9, 854 9. 339
Iron ore (usable)._________________ thousand long tons, gross weight._ 164 1,133 w w w w
Lead (recoverable content of ores, ete.) __________________ short tons__ 23,082 6,978 21,923 6,138 19,778 5,226 21,767 6,484
ime_ o _____ _thousand short tons._ . 26 2,327 118 2,028 125 2,875 127 2,449
Manganiferous ore (5 to 35 percent Mn rt tons, gross weight__ _________ _________ 2 - S
Molybdenum (content of concentrate) _-thousand pounds__ 57,289 88,851 52,040 84,728 61,684 100,296 62,411 105,346
Natural gas_____ L ______ million cubic feet.__ 136,667 17,767 116,857 15,542 121,424 16,392 118,754 17,219
Natural gas liquids:
Natural gasoline. _ .. ... ______.____ thousand 42-gallon barrels._ . 1,415 3,565 1,284 3,215 1,289 3,248 1,076 2,798
BASeS e do__ 1,747 3,596 1,703 3,649 1,987 3,338 1,782 2,762
Peat e short tons_._ 37,111 21,988 204 28,457 250 26,103 160
Petroleum (crude). --thousand 42-gallon barrels__ 33,492 97,462 33,905 99,003 31,937 94,215 28,294 88,277
umice. o ____ thousand short tons._. 46 18 105 28 234 42 232
Pyrites_ _________ ---thousand long tons__ W w w 23 97 24 120
Sand and gravel. __ _________.__.__._.____ --thousand short tons_. 22,245 23,485 21,810 22,904 23,121 26,608 19,877 27,266
Silver (recoverable content of ores, etc.)_ _thousand troy ounces. . 2,085 2, 1,818 2,817 1,646 3,531 ,599 4,653
Stone_ .. --thousand short tons._ . 7,031 11,331 2,992 5,485 2,471 ,201 2,245 5,079
Tin (content of concentrate) .. __________________________ long tons__ 31 59 33 6. 44 119
Tungsten concentrate_ ____________ short tons, 60 percent WO ; basis__ 1,494 3,626 1,276 3,039 1,893 4,413 1,941 4,440
Uranium (recoverable content U3Os) . __________ thousand pounds.__ 2,651 21,205 2,537 20,299 2,706 20,009 2,736 16,935
Vanadium (recoverable in ore and concentrate)___________ short tons.__ ,697 15,888 3,817 14,260 3,492 12,468 w w
Zinc (recoverable content of ores, ete.) .. _____________________ do____ 54,822 15,898 52,442 14,519 50,258 13,570 53,715 15,685
Value of items that cannot be disclosed: Cement, fluorspar, scrap mica
(1967), perlite, rare-earth metal concentrates, salt, and values indi-
cated by symbol W__ XX 14,699 XX 16,834 XX 15,630 XX 82,745
Total . . e XX 862,941 XX 346,235 XX 359,458 XX 368,494
CONNECTICUT
Clays. - e 192 $296 191 $334 195 $325 197 $341
Gem stones____.__ NA 8 NA 8 NA 8 NA 8
Sand and gravel 9,561 8,963 8,320 8,710 8,752 9,321 8,857 10,3859
Stone. . e 5,618 10,482 5,097 10,141 6,383 12,729 7,562 15,325
Value of items that cannot be disclosed: Feldspar, lime, scrap mica, and
peat (1966) . e e XX 1,597 XX 1,426 XX 1,493 XX 1,734
Total . e e XX 21,346 XX 20,619 XX 23,876 XX 27,767

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
DELAWARE
ClayS - - e e thousand short tons_ . 11 $11 11 $11 12 $12 11 $11
Gem SEONES_ - e NA 1 NA 1 NA 1 NA 1
Sand and gravel. _ _thousand short tons._ 1,610 1,443 1,966 1,846 1,596 1,488 2,257 2,074
Stone e do___. 210 525 210 525 200 500 ____ . oo
Total . - e cmmm e XX 1,980 XX 2,383 XX 1,996 XX 2,086
} FLORIDA
Clays e thousand short tons.. 762 $11,408 756 $11,574 808 $11,699 907 $18,627
Lime i do___. 135 1,966 155 2,425 125 2,059 182 2,712
Natural gas_ _.million cubic feet__ 212 30 123 18 108 16 50 8
Peat_ _ e mecmemmeaeas short tons__ 11,500 91 22,180 155 41,213 277 55,265 3569
Petroleum (crude)._.. _thousand 42-gallon barrels. . 1,799 w 1,568 w 1,474 W 1,731 w
Sand and gravel . . _ . ... thousand short tons_. 7,403 6,417 6,912 6,479 7,765 7,967 14,409 13,988
Stone. - e do 35,023 38,167 438,971 438,723 436,692 446,563 442,332 456,611
Value of items that cannot be disclosed: Cement, kyanite (1968 69),
magnesium compounds, natural gas liquids, phosphate rock, rare-
earth metal concentrates, staurolite, stone (dimension limestone 1967—
69) titanium concentrate, zirconium concentrate, and values indi-
cated by symbol W ___ oo XX 237,868 XX 250,423 XX 236,042 XX 208,071
Total . - e mdcccccccceem XX 295,447 XX 309,797 XX 304,623 XX 295,376
GEORGIA
w w w w 140 $2,874 124 $3,116
5,128 $73,685 4,953 $77,314 5,111 88,632 5,670 98,462
447 2,200 267 1,450 192 1,119 241 1,838
___________________________________________ short tons__ 16,608 380 17,158 291 W w w W
Sand and gravel_ _ _thousand short tons_ . 3,915 4,185 3,787 4,206 3,803 4,314 3,824 4,709
Stone. e do_.._ 24,690 48,193 28,418 49,953 26,903 56,177 27,755 59,451
Tale . e short tons_. 41,000 255 46,150 292 45,600 h 288 47,790 301
Value of items that cannot be disclosed: Bauxite, cement, feldspar,
kyanite, peat, rare-earth metal concentrates, titanium concentrate,
zirconium concentrate, and values indicated by symbol W__________ XX 19,699 XX 19,952 XX 19,686 XX 28,525
Total e ecmm———emeeeem XX 148,597 XX 158,458 XX 178,090 XX 190,902
HAWAII
Cement_____ ... thousand 876-pound barrels__ 1,749 $9,046 1,895 $7,860 1,841 $9,254 2,075 $10,544
thousand short tons.. w w w W 3 4 2 9
.............. do-... 10 320 8 265 8 268 9 287

.................................................. do.... 374 716 290 562 408 724 403 783
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Sand and gravel do___. 511 1,591 469 1,467 546 1,653 552 1,816

Stone_ _ ___ e do___. 5,079 9,482 4,100 7,207 5,211 11,273 6,534 16,059
Value of items that cannot be disclosed: Other nonmetals and values
indicated by symbol W . _ i _______ XX 98 XX 75 XX 49 XX 41
Total_ e XX 21,253 XX 16,936 XX 23,225 XX 29,539
IDAHO

Antimony ore and concentrate_________ short tons, antimony content_._ 834 w 823 w 853 w 922 W
Cl B e thousand short tons_ . 23 $22 19 $16 12 $14 23 $51
_-__thousand pounds._ . 1 6 oo s mmmmmcn mmmmemmc oo e e
Copper (recoverable content of ores, ete.)________________ short tons_._ 4,961 3,589 4,210 3,219 3,525 2,950 3,332 3,168
Gem StONeS_ - _ e NA 180 NA 180 NA 200 NA 90
Gold (recoverable content of ores, ete.) ... ____._____ troy eounces. . 5,056 177 4,838 169 8,227 5127 3,403 5141
GYPSUM .. _ e thousand short tons__ . .. o __ oo ____ eeee___ 3 18 ol e
Iron ore (usable) _________________ thousand long tons, gross weight._ . 11 97 w w w w w w
Lead (recoverable content of ores, ete.) . _____________ short tons__ 72,334 21,867 61,387 17,188 54,790 14,478 65,597 19,541
Mereury . - oo 76-pound flasks_ _ 1,134 501 898 439 w w 1,012 511

Peat. short tons__ w w 2,040 16 w w 1,000
Phosphate rock _--thousand short tons_. w w w w 3,879 22,721 w w
Pumice. _ e do_.__ 55 107 w w 135 259 21 62
Sand and gravel . ___ . ____ . ___ . do____ 7,544 6,672 11,246 11,490 8,224 9,133 8,555 7,583
Silver (recoverable content of ores, ete.) _-thousand troy ounces._ 19,777 25,571 17,033 26,402 15,959 34,225 18,930 33,897
Stone. - thousand short tons__ 2,694 5,415 1,986 4,833 2,195 5,209 3,750 6,426
Tungsten concentrate_ .__._________ short tons, 60-percent WO ; basis__ 2 1 68 175 w w 27 63
Zinc (recoverable content of ores, ete.)___ _._____________ short tons_ 60,997 17,689 56,528 15,650 57,248 15,457 55,900 16,323

Value of items that cannot be disclosed: Cement, clays, (fire clay, ben-
tonite 1966, kaolin), abrasive garnet, lime, perlite, titanium concen-

trate 1966, vanadlum, and values indicated by symbol W___________ XX 32,991 XX 29,631 XX 9,467 XX 30,453
Total . e XX 114,885 XX 109,408 XX 114,253 XX 118,309
ILLINOIS
Cement: :

Portland_________________________ thousand 376-pound barrels__ 9,203 $28,617 9,069 $30,186 9,372 $32,475 8,720 $29,996
Masonry .- _thousand 280-pound barrels__ 614 1,868 591 1,851 602 2,097 603 2,137
Clays 3. e thousand short tons.. 1,894 3,996 1,881 3,799 2,327 4,813 1,863 4,321
Coal (bituminous) ... do__. 63,571 244,837 65,133 252,975 62,441 250,685 64,722 279,712
Fluorspar__________________________ short tons__ 176,175 8,002 210,207 9,859 188,825 9,134 88,480 4,676
Lead (recoverable content of ores, etc.) . ... __________ do___. 2,285 691 2,384 668 1,467 388 791 236
Natural gas___ ... _____._.___ million cubic feet. . 7,230 860 5,144 602 4,380 552 3,800 536
Peat . e short tons-_ 44,374 565 49,716 697 61,520 867 67,330 958
Petroleum (crude)__ _thousand 42-gallon barrels._ 61,661 184,983 60,115 181,581 56,391 173,120 50,724 161,302
Sand and gravel . __ __________________________ thousand short tons.. 38,237 43,201 38,801 44,175 45,609 52,943 44,138 56,688
Stone. . e do___. 46,157 60,961 48,458 66,757 55,858 80,188 54,857 81,318
Zinc (recoverable content of ores, ete.)_ . _ .. ____________ short tons._ . 15,192 4,406 20,416 5,652 18,182 4,909 13,765 4,019

Value of items that cannot be disclosed: Clay (fuller’s earth), gem stones,
lime, natural gas liquids, and tripoli. . . . ______ . .____._ XX 84,362 XX 37,999 XX 35,372 XX 33,916
Total e XX 617,349 XX 636,801 XX 647,543 XX 659,815

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

1966 1967 1968 1969
Mineral -
Quantity Valué Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
INDIANA.
______________________________________ short tons.__ 5 $15 5 $16 5 $16 5 $17
_thousand 876-pound barrels._ _ 15,305 49,826 15,924 53,123 14,774 48,096 14,497 45,264
________ thousand short tons.. 1,491 2,196 1,489 2,126 1,550 2,355 ,483 2,264
_______________ - 17,326 67,857 18,772 73,419 18,486 71,680 20,086 82,902
million cubiec feet_ .. 215 51 198 46 234 55 17 40
_______________ short tons__ 88,111 456 42,962 441 38,763 557 38,214 515
thousand 42-gallon barrels. . 10,617 31,850 10,081 30,041 8,692 26,511 7,841 25,0138
Sand and gravel . _ _ . ___________________ thousand short tons._ 24,992 23,542 26,265 25,588 25,774 26,160 26,218 27,438
Stone . - - e do___. 24,823 42, 474 26,977 46,725 26,307 46,790 25,559 45,400
Value of items that cannot be disclosed: Cement (masonry), gypsum,
and lime_ - oo XX 11,743 XX 13,396 XX 13,166 XX 13,018
Total . e XX 230,010 XX 244,921 XX 285,386 XX 241,871
IOWA
Cement:
Portland. ... thousand 376-pound barrels. - 14,058 $46,736 13,712 $45,394 13,900 $47,275 14,084 $47,265
Masonry___ _thousand 280-pound barrels._ . 633 ,890 612 ,853 624 ,986 606 ,912
Clays. oo oo thousand short tons._ _ 1,130 1,438 1,208 1,643 1,264 1,747 1,199 1,660
______________ [ 1,025 3,783 88 3,227 876 3,289 903 3,392
—--do.___ 1,285 5,577 1,219 5,186 1,351 5,838 1,169 5,274
________ __do___. 19,644 18,213 17,734 16,564 16,332 15,192 18,391 17,867
Stone. - - e do.._. 27,729 40,081 26,133 37,912 26,150 40,397 26,233 40,895
Value of items that cannot be disclosed: Gem stones, lime, and peat. . _ 1,595 X 1,443 XX 1,573 XX 1,665
Total . el XX 119,318 XX 113,222 XX 117,297 XX 119,930
KANSAS
Cement: 2
Portland ... thousand 376-pound barrels__ 8,979 $27,246 8,833 $25,545 9,680 $29,898 9,764 $29,365
Masonry.. - -thousand 280-pound barrels. . 395 ,151 350 1,000 383 , 17 348 ,028
Clays_ e thousand short tons_. 847 1,006 935 1,339 932 1,438 3797 31,070
Coal (bituminous)________ o _______. do. 1,122 5,355 1,136 5,294 1,268 6,526 1,318 7,108
Helium: Crude._ .. - ... thousand cubic feet__ 2,624,200 80,951 2,719,700 82,564 2,749,700 83,600 2,669,400 32,667
Grade A e do___._ 75,500 ,885 25,000 5,364 291,700 300 ,500 7,678
Lead (recoverable content of ores, ete.) oo _________ short tons__ 1,109 335 1,081 < 289 1,227 395 118
Natural gas_ ... million cubic feet.. 847,495 114,412 871,971 116,844 885,555 115, 307 883,156 122,759
Natural gas liquids:
Natural gasoline 9,899 4,623 10,7038 4,824 10,977 4,855 11,848
LP gases_ ... 25,902 15,835 31,923 15,748 25,827 19,574 26,229
Petroleum (crude) 306,027 99,200 297,600 94,505 285,405 ,T16 283,891
Pumice_ - ________ w w w 1 10 w w
Salt s___ 13,388 1,069 14,686 1,128 15,520 1,270 17,090
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Sand and gravel . do____ 11,627 8,874 12,066 8,650 12,427 10,559 12,029 10,061
SN - o oo e do___. 14,027 18,789 18,561 17,806  r14,372 20,650 15,828 22,645
Zinc (recoverable content of ores, ete.) . oo short tons__ 4,769 1,383 4,765 1,319 3,012 813 1,900 555
Value of items that cannot be disclosed: Natural cement, clays (ﬁre

1969), gypsum, lime (1968-69), salt (brine), and values indicated by

symbol W _ e XX 2,789 XX 3,152 XX 3,311 XX 3,808

Total . _ e XX 568,392 XX 574,068 XX r568,637 XX 577,816
KENTUCKY

_______ thousand short tons__ 1,152 $2,277 1,195 $2,066 1,219 $1,952 1,232 $2,076

____________ do____ 93,156 363,440 100,294 396,883 101,156 895,039 109,049 450,950

short tons_._ 28,725 1,361 32,952 1,686 17,050 878 w w

..... do____ 484 146 845 237 w W o h oo

Natural gas. on cubic feet__ 76,536 18,139 89,168 21,400 89,024 22,256 81,304 20,407

Petroleum (crude)._ nd 42-gallon barrels_ _ 18,066 51,488 15, 535 45,052 14,036 41,125 12,924 40,194

Sand and gravel . ________________ thousand short tons_ _ 8,064 7,524 7,981 7,859 7,478 8,081 8,864 9,628

Silver (recoverable content housand troy ounces. . 1 1 1 1 e emmmmmee mmmmmmee e

Stone.. ... thousand short tons.__ 22,667 31,179 24,812 35,481 30,105 43,266 430,158 444,644

Zinc (recoverable content of ores, ete.) . - . ______________ short tons__ 6,586 1,910 6,317 1,749 w w w w

Value of items that cannot be dlsclose ative asphalt (1966-68),
cement, ball clay, natural gas liquids, stone (quartzite, 1969), and

values indicated by symbol W_ _ ... XX 20,899 XX 23,291 XX 22,266 XX 23,149
Total . . e XX 498,364 XX 535,705 XX 534,863 XX 591,048
LOUISIANA

Clays. oo oo e 1,005 $983 995 $1,260 863 $1,163 1,078 $2,943

Lime_._____ d 835 9,274 758 9,891 781 10,159 822 10,750

Natural gas______ 929,902 5,716,857 1,057,619 6,416,015 1,212,627 7,227,826 1,387,743

Natural gas liquids:

Natural gasoline and cycle products. _ _thousand 42-gallon barrels__ 37,192 113,802 41,777 130,212 49,928 156,903 53,565 171,434

LP ga8€8._ - oo oo oo do___. 34,993 72,016 43,921 92,234 57,165 91,464 71,867 96,302

Petroleum (erude) - - diiaeaoas do_.._. 674,318 2,097,129 774,527 2,419,828 817,426 2,570,641 844,603 2,791,269

Salt_._____._______ thousand short tons._ . 8,736 44,189 9,585 48,483 10,908 53,854 12,43 61,102

Sand and gravel .- do.... 18,216 22,504 20,312 27,442 20,411 26,504 18,131 21,895

Stone e do-__. 8,091 11,253 7,599 11,174 9,887 11,785 9,287 11,892

Sulfur (Frasch process) - ______ . __________ thousand long tons__ 4,018 104,472 4,238 139,739 4,074 162,664 3,999 108,299
Value of items that cannot be disclosed: Cement, gypsum, and stone

(crushed miscellaneous) . _ - __ oo XX 24,616 XX 28,878 XX 28,246 XX 21,697

Total . e XX 8,430,140 XX 3,961,750 XX 4,821,010 XX 4,685,326

MAINE

45 $58 42 $54 342 3$65 342 | 38§56

NA 35 NA 35 NA 35 NA 35

- 1,600 60 w w W w W w

usand short tons__ 15,036 7,027 11,627 5,368 11,866 5,978 11,275 6,026

.............. do___. 1,092 3,622 1,159 2,999 1,187 3,205 1,101 3,798

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
ousands) (thousands) (thousands) (thousands)
MAINE—Continued
Value of items that cannot be disclosed: Beryllium 1969, cement, fire
clay (1968-69), copper (1968-69), feldspar, silver (1968-69), zinc
(1968-69), and values indicated by symbol W_____________________ XX $5,932 XX $6,426 XX $8,527 XX $10,273
Total. - e XX 16,734 XX 14,882 XX 17,810 XX 20,188
MARYLAND
Clays._ . el thousand short tons_. 3856 3$1,084 998 $1,462 31,078 38$1,252 31,152 3$1,369
Coal (bituminous)_____ . _______ do____ 1,222 ,367 1,305 , 1,447 5,318 1,368 s
Gem stones_ . e NA NA NA 3 NA
Lime_______ thousand short tons._. 29 386 w w w w W W
Natural gas__ _-.million cubic feet_._ 696 181 621 159 864 221 978 248
Peat _ _ e short tons__ w w w w 5,554 94 4,481 78
Sand and gravel._ thousand short tons_. 15,108 20,383 12,868 17,724 11,719 17,157 14,230 21,226
tone oo 13,868 27,229 14,479 28,581 13,344 26,606 15,067 30,504
Value of items that cannot be disclosed: Cement, clays (ball clay 1966
1968-69, fire clay 1968-69), diatomite 1969, greensand marl, potas-
sium salts, tale and soapstone, and values indicated by symbol W___ XX 20,528 XX 20,342 XX 21,193 XX 24,794
Total . e XX 74,161 XX 72,819 XX 71,844 XX 83,483
MASSACHUSETTS
Clays._ el 202 $260 w w 257 $314 332 $624
Gem stones__ NA 2 NA $2 NA 2 NA 2
Lime___________ 182 2,712 195 3,044 198 3,380 199 3,718
Sand and gravel 17,321 17,846 17,881 19,504 17,799 20,106 19,456 22,950
Stone._ oo 6,424 17,624 6,203 17,724 6,917 19,501 7,847 22,521
Value of items that cannot be di
by symbol W _ _ _ e XX 29 XX 338 XX 37 XX 28
Total . L e XX 38,473 XX 40,612 XX 43,340 XX 49,843
MICHIGAN
Cement:

Portland_________________________ thousand 376-pound barrels.. . 28,171 $87,413 29,645 $94,515 31,375 $99,158 30,373 $98,425
Masonry . . _thousand 280-pound barrels._. . 2,03 ,221 1,995 ,296 2,00 , 527 1,904 ,
Clays_ e thousand short tons._._ 2,450 2,620 2,466 2,636 2,599 2,906 2,667 3,037
Copper (recoverable content of ores, ete.) ... _______.__ short tons_ . 73,449 53,133 58,458 44,692 74,805 62,607 75,226 71,516
Gypsum_ . . thousand short tons._ . 1,522 5,489 ,422 5,085 1,405 5,196 1,327 5,384
Iron ore (usable)_ thousand long tons, gross weight.__ 14,377 157,377 14,130 162,610 12,699 148,890 14,058 169,756
Lime_ ... thousand short tons.. 1,701 20,016 1,787 21,582 1,630 19,870 1,589 20,372

Magnesium compounds from sea water and brine (except for metal)
short tons, MgO equivalent_.. 342,482 28,105 309,446 26,388 266,406 25,087 328,047 30,604
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Natural gas. o oo cc el million cubic feet. . 34,120 8,598 33,589 8,296 40,480 10,160 36,163 9,294
Natural gas liquids: ’
Natural gasoline_ . . - .- _____ thousand 42-gallon barrels__ 374 1,099 1,139 3,491 1,066 3,177 921 2,481
LP ga8€8. _ - oo do____ 1,898 4,385 1,414 3,444 1,384 3,432 1,197 2,561
Peat. - oo e short tons__ 235,842 2,175 237,107 2,292 287,513 2,919 186,278 2,724
Petroleum (crude). _thousand 42-gallon barrels__ 14,273 40,913 13,664 39,455 2,974 38,287 12,213 37,494
Salt . e thousand short tons_. 4,465 38,611 4,789 42,3889 4,893 44,481 ,81 45,961
Sand and gravel______________ do__.. 55,123 49, 521 52,310 49,616 56,663 54,979 58,092 58,968
Silver (recoverable content of ores, ete.)_ _thousand troy ounces.._ 483 302 468 478 1,014 1,009 1,807
SHONE- L - e e e thousand short tons_. 87,864 40, 380 36,432 39,910 37,279 41,092 39,186 43,572
Value of items that cannot be disclosed: Bromine, calcium-magnesium ’
chloride, gem stones, iodine, and potassium salts__________________ XX 56,446 XX 58,039 XX 58,293 XX 58,818
Total. o e XX 602,127 XX 610,204 XX 627,075 XX 668,247
MINNESOTA
Clays 3 e e am thousand short tons. . 224 $336 228 $342 241 359 27
Iron ore (usable) .. __ .. _____._._. thousand long tons, gross weight._ _ 55,133 499,388 49,457 468,623 51,275 508?814 56,95’? 57032(2;
Manganiferous ore (5 to 35 percent Mn)_____ short tons, gross weight.__ 275,581 w 286,753 W 191,846 w 381,491 "w
Peat . _ e short tons__ 11,366 197 13,968 257 ,40 96 12,026 249
gand and gravel___ -thousand short c({:ons-. 32 ) g?)]i 121181 , ggg 41 ,212 33,132 44,674 36,414 48,121 40,191
BOME- - = - o o o o e o e e e , . 1 . , !
Vaﬁ'&i of items that cannot be disclosed: Abrasive stones, cement, fire 60 11,442 4,427 13.045 08 14.258
clay, gem stones, lime, and values indicated by symbol W__________ XX 9,696 XX 9,630 XX 8,699 XX 10,085
Total - e XX 550,277 XX 523,326 XX 567,427 XX 635,636
MISSISSIPPI
ClaYS o o c oo e e thousand short tons__ 1,727 $7,489 1,654 $7,852 1,693 $9,075 1,703 $8,660
Natural gas_________ - million cubic feet.. 156,652 27,257 139,497 24,133 135,051 22,601 181,284 23,097
Natural gas liquids:
Natural gasoline and cycle products_ . _thousand 42-gallon barrels. . 566 1,483 427 1,167 459 1,277 565 1,572
443 987 424 1,085 518 958 538 799
55,227 146,353 57,147 155,726 58,708 164,396 64,283 187,514
12,675 13,563 14,039 15,485 11,980 12,669 11,484 12,263
41,582 41,641 1,879 2,055 747 833 w w
Value of items that d ed: Cement, iron ore (1966- 67),
lime, magnesium compounds, and stone (dxmensnon sandstone 1966).__ XX 12,587 XX 9,055 XX 9,146 XX 9,279
Total . - oo oo e XX 211,360 XX 216,558 XX 220,955 XX 243,184
MISSOURI
]CBari’ce_t _____________________________________ thousand short tons_ . 337 $4,280 332 $4,444 284 $4,102 304 $4,220
ement:
Portland. - ____________________ thousand 376-pound barrels__ 13,848 46,228 15,044 52,119 20,081 71,206 21,325 74,368
Masonry.__ _thousand 280-pound barrels._ . 382 1,075 372 1,172 405 1,312 427 1,319
Clays. o e thousand short tons_- 2,329 5,989 2,305 6,220 2,433 6,158 32,251 36,405
Coal (bituminous).__ . _ ... 3,582 14,834 3,696 15,573 3,205 13,460 3,301 14,283
Copper (recoverable content of ores, ete.) short tons__ 3,913 2,831 3,215 2,458 5,494 4,598 12,664 12,039
Iron ore (usable)__________________ thousand long tons, gross weight._ . 1,887 26,450 1,871 26,673 1,648 23,585 2,622 35,826
Lead (recoverable content of ores, ete.) . ____ short tons... 182,255 39,981 152,649 42,742 212,611 56,180 355,452 105,889

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
MISSOURI—Continued
Lime_ ... __. _thousand short tons__ 1,494 $17,910 w w w W w w
Natural gas_ . _____ o million cubic feet_. _________ _________ 121 $30 7107 7$14 126 $17
Petroleum (crude). - thousand 42-gallon barrels.. w w w W w w
Sand and gravel . _ . ____________.______________ thousand short tons__ 10,702 13,540 9,716 12,556 10,649 14,204 10,940 14,574
Silver (recoverable content of ores, ete.)_ _thousand troy ounces_. _-______._. ____._____ 226 351 341 781 1,442 2,582
Stone_ e -thousand short tons.._. 35,240 53,393 86,585 53,953 r 38,988 r 58,743 41,977 63,251
Zinc (recoverable content of ores, ete.). ... ___.__._____ short tons_._ 3,968 1,151 7,430 2,057 12,301 3,321 41,099 12,001
Value of items that cannot be disclosed: Native asphalt and values indi-_
cated by symbol W__ _ .. XX 288 XX 16,662 XX r18,624 XX 20,458
Total . _ e XX 227,950 XX 237,010 XX r276,238 XX 867,232
MONTANA
Clays3_ ___________________. __-thousand short tons__ 53 $56 46 $50 30 $34 84 $63
Coal (bituminous and lignite). .- . _________.__ do_.._. 419 1,290 371 996 519 1,214 1,030 2,199
Copper (recoverable content of ores, ete.)-_ _short tons__ 128,061 92,639 65,483 50,063 69,480 58,151 108,314 98,219
Gem StONes. - __ e NA 109 N 109 N 109 N 109
Gold (recoverable content of ores, ete.) ... __________. troy ounces. . 25,009 875 9,786 343 13,385 5525 24,189 51,004
Iron ore (usable) . _______________ thousand long tons, gross weight__ 12 93 10 81 12 w 13 W
Lead (recoverable content of ores, ete.) .- .. ________ short tons__ 4,409 1,333 898 251 1,870 494 1,753 522
Lime._ - ... - ---thousand short tons__ 225 2,116 143 1,765 179 2,005 255 2,737
Manganese ore (35 percent or more Mn)_____short tons, gross weight__ W w w 4,649 213 5 26
Manganiferous ore (5 to 35 percent Mn) __ ___________________ do__.. 1,756 28 2,763 16 2,063 22 ool e
Natural gas____ ... million cubic feet-_ 30,685 2,547 25,866 2,173 19,313 1,757 41,229 ,20
Petroleum (crude).______ __thousand 42-gallon barrels._ 35,380 86,273 34,959 87,543 48,460 124,488 43,954 118,359
Pumice_ .. ____ B SR, thousand short tons_. 2 S 9 327 13 10
Sand and gravel __________________________________________ [ Q. 13,816 18,523 12,339 10,655 8,762 7,754 16,595 14,383
Silver (recoverable content of ores, ete.) . _thousand troy ounces.. ,320 6,878 2,066 3,208 2,133 4,574 3,429 6,141
Stone_____ ... __thousand short tons._. 4,150 5,212 4,782 6,037 3,314 4,878 7,667 10,579
Zine (recoverable content of ores, ete.)___________________ short tons__ 29,120 8,445 3,341 925 3,778 1,020 6,143 1,794
Value of items that cannot be disclosed: Antimony (1966-67), barite
(1966), cement, clays (bentonite), fluorspar, gypsum, natural gas
liquids, peat, phosphate rock, tale, tungsten, uranium ore (1966),
vermiculite, and values indicated by symbol W_________ . ____ XX 23,846 XX 22,3814 XX 20,566 XX 22,189
Total . _ e XX 245,268 XX 186,524 XX 228,131 XX 282,631
NEBRASKA
Clays - e thousand short tons__ 153 $158 126 $142 148 $206 149 $223
Gem stones. il NA 5 NA 5 NA 4 NA 5
ime_ .. __._ _thousand short tons__ W w w w 28 w 35 W
Natural gas__ . million cubic feet__ 10,196 1,621 8,453 1,454 8,129 1,423 6,989 1,209
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Natural gas liquids:

Natural gasoline.-o.ccooooowmooo thousand 42-gallon barrels__ 219 653
LP gases. - - - e do__.. 468 1,141
Petroleum (erude) - - o - oo iieiicaeos do___ 13,850 37,673
Sand and gravel thousand short tons_ _ 13,539 14,179
Stone_______________________ S do___. 5,055 7,916
Value of items that ca b : Cement, pumice, and values
indicated by symbol W.________ .. XX 15,180
Total . oo e XX 78,521
NEVADA
Antimony ore and concentrate_________ short tons, antimony content._. 68 $63
Barite. _ il thousand short tons.. 139 933
Copper (recoverable content of ores, ete.) ... _.______ short tons.. 78,720 56,946
Gem BEONeS_ - . _ - o o e NA 100
Gold (recoverable content of ores, ete.) ..o o___ troy ounces.. 366,903 12,842
GYPSUM .. _ e thousand short tons_ . 594 2,023
Iron ore (usable). .. . _____________ thousand long tons, gross weight_ . 1,000 4,931
Lead (recoverable content of ores, ete.) ... ________ short tons__ 3,581 1,088
Mercury. e 76-pound flasks__ 3,356 1,482
Perlite_ . short tons._._ w w
Petroleum (crude) thousand 42-gallon barrels_. 307 w
Pumice. .. thousand short tons.. 55 190
Sand and gravel . e do__.. 9,085 9,184
Silver (recoverable content of ores, etc.). --thousand troy ounces._. 867 1,122
Stone._ - _thousand short tons_. 2,002 2,519
Talc and soapstone_____________________________.______ short tons. . 4,715 24
Tungsten ore and co short tons, 60 percent WO 3 basis_ _
Zinc (recoverable content of orez, etC.) - e short tons_ . 5,827 1,690

Value of items that cannot be disclosed: Brucite, cement, clays,
diatomite, fluorspar, lime, lithium minerals, magnesite, molybdenum,
peat (1966-67), pyrites (1969), salt, uranium (1966), and values indi-
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cated by symbol W ___ e XX 17,555
Total . - e XX 112,637
NEW HAMPSHIRE

Clays. o e thousand short tons_. 51 $51

Mica, sheet . e poundS.. oo ccmeooo_

Peat. e short tons.._ 175 2

Sand and gravel. _thousand short tons_.. 7,626 4,807

Stone. - .. do__._ 206 2,091
Value of items that cannot be disclosed: Feldspar, gem stones, mica

(scrap 1969), and values indicated by symbol W___________________ XX 49

Total . e XX 7,000

NEW JERSEY
Clays. - e ---thousand short tons. . 488 $1,319
Gem StOnes. .. ecccccccmcmmccam———c——- NA 10

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

1966 1967 1968 1969
Mineral -
Quantity Value Quantity ‘Value Quantity Value Quantity Value
(thousands) (thousands) (thousands (thousands)
NEW JERSEY—Continued
Peat. . .o short tons.. 36,312 $489 43,045 $542 55,786 $621 46,367 $551
Sand and gravel__ _thousand short tons.__ 17,782 29,322 18,626 29,975 20,806 33,570 20,325 33,977
StONe. - e - 12,453 28,056 12,611 28,253 13,151 30,343 15,162 34,084
Zinc (recoverable content of ores, ete.) °_ . _______________ short tons_ _ 25,237 7,319 26,041 7,081 25,668 6,930 25,076 ,
Value of items that cannot be disclosed: Iron ore (1966—67), lime, mag-
nesium compounds, manganiferous residuum, greensand marl, and
titanium concentrate . ieano XX 9,080 XX 5,747 XX 4,984 XX 6,090
Tota) e cece———memee XX 75,595 XX 72,747 XX 77,466 XX 83,107
NEW MEXICO
Carbon dioxide, natural 795,885 $58 771,516 $57 749,364 $52 902,186 $69
Clays____________._____ W w 46 T4 66 8 70 89
Coal (bituminous) _____________________ 2,755 9,110 3,463 12,641 3,429 13,507 4,471 16,376
Cop er (recoverable content of ores, etc.)___ 108,614 78,571 75,008 57,345 90,769 75,968 119,956 114,040
Feldspar_ .. e e meCmmmm e mmmmmmmm mmmmmmmme mmmm——— 98 w w w
Gem StoneS._ - e NA 45 NA 60 NA 59 NA 60
Gold (recoverable content of ores, ete.) _________________ troy ounces. . 9,295 325 5,188 182 6,630 5260 8,952 5372
GYPSUM . . e _--thousand short+ons. . 146 545 15 588 146 b4 141 526
Helium, grade A_ _ _ __________________________ thousand cubic feet_ . 95,900 3,357 71,200 2,492 . 89,100 1,355 13,000 260
Iron ore (usable)_..____._________.___ thousand long tons, gross weight_ . w w 17 113 W W
Lead (recoverable content of ores, etc.) - ... ._____ short tons.__ 1,596 482 1,827 512 1,363 360 2,368 705
Lime_ _ . thousand short tons.._ 34 472 1 243 27 377 37 w
Manganese ore (35 percent or more Mn)_____ short tons, gross weight_ . w w w 6,729 4,855 131
Manganiferous ore (5 to 85 percent Mn)_ _ ___________________ do 47,590 324 49,323 348 50,681 379 49,146 840
Natural gas_ . __ ______ . ______ million cubic feet_ 998,076 124,760 1,067,510 138,776 1,164,182 156,000 1,138,133 155,924
Natural gas liquids:
Natural gasoline and cycle products_ _ _thousand 42-gallon barrels. . 8,065 19,736 8,050 20,730 8,868 23,104 9,053 24,388
LP gases._ _ e do___. 19,433 31,832 21,647 40,003 23, 802 34,989 24,920 30,402
Peat._______ -short tons ______________________________________ 446 4 446 4
Perlite_ o idcccaeeas .- 843,334 3,423 346,586 3,424 365,481 3,706 ‘397,987 4,493
Petroleum (crude) ... ___________ thousand 42-gallon barrels_- 124,154 352,101 126,144 368,340 128,550 878,708 129,227 404,441
Potassium salts_____ _.thousand short tons, K20 equivalent_. 2,953 108,653 2,883 91,098 2,289 68,406 2,827 62,034
Pumice_ .. thousand short tons__ 245 78 220 639 243 527 226 415
Salt . e do_._. 66 T1 82 1,036 w w w
Sand and gravel . ________________________ ... do____ 15,503 13,029 14,672 14, 336 12,262 12,396 8,574 10,422
Silver (recoverable content of ores, etc.) .. -thousand troy ounces._._ 24 31 157 225 482 466 834
tone. . - ---thousand short tons_. 2,652 4,056 1,391 2, 408 2,226 3,627 2,826 3,286
Uranium (recoverable content UsO8) - ... ___ thousand pounds. . 9,340 74,721 11,202 89,615 12,282 95,144 11,811 69,887
Vanadium (recoverable in ore and concentrate)_ short tons_. w w W w w
Zinc (recoverable content of ores, ete.) ___________________.__.__ do___. 29,296 8,496 21,380 5,919 18,686 5,045 24,308 7,098
Value of items that cannot be disclosed: Beryllium (1968-69), cement,
fluorspar (1967-69), mica (scrap), molybdenum, tin (1966, 1969)
and values indicated by symbol W_________ L a... XX 20,328 XX 23,001 XX 23,669 XX 29,150
Total . e —mmm—m—aea XX 856,294 XX 874,106 XX 893,775 XX 935,746
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NEW YORK

1,464 $1,726 1,506 $1,814 1,675 $1,790 1,623 $1,783
11,102 210 w w w w w w
NA 10 NA 10 NA 10 NA 10
559 2,998 570 3,118 570 2,925 492 2,945
1,097 332 1,658 463 1,396 369 1,686 502
1,096 9,870 1,139 10,570 1,086 10,154 1,055 10,224
2,699 837 3,837 1,201 4,632 1,390 4,861 1,458
.............. short tons__ 27,211 250 23,053 232 14,888 153 14,352 178
Petroleum thousand 42-gallon barrels_ 1,735 7,925 1,972 9,026 1,582 7,098 1,256 5,683
Salt._________ thousand short tons 4,980 36,203 5,820 41,568 5,218 42,488 5,582 -45,561
Sand and gravel - ... do. 41,903 43,091 43,500 44,499 43,439 45,812 39,806 42,518
Silver (recoverable ousand troy ounces._ 22 28 31 48 28 59 38! 57
Stone. . oo _thousand short tons__ 34,130 54,543 33,389 56,615 85,441 63,510 87,561 66,839
Zinc (recoverable content of ores, ete.) . o _ - __________ short tons__ 73,454 21,302 70,555 19,534 66,194 17,872 58,728 17,149
Value of items that cannot be disclosed: Cement, abrasive garnet, iron
ore, tale, titanium concentrate, wollastonite, and values indicated
by symbol W _ e XX 121,482 XX 110,620 XX 106,011 XX 107,432
Total . e XX 300,807 XX 299,318 XX 299,636 XX 802,839
NORTH CAROLINA
Barite_ - .. thousand short tons__ _________ _________ 1 $6 w W e e
Clays 3 el do____ 3,381 $2,241 2,977 2,012 3,310 $2,148 3,342 $2,610
Feldspar____ __long tons__ 301,610 8,157 265,690 3,113 316,862 , 838,149 4,615
gle.m BONeS . - - e N. 15 25 NA 20
ica 3§
[ 7 « Uy U R U U short tons._ . 63,480 2,348 69,639 1,751 69,054 1,640 67,214 1,518
Sheet o pounds._ . 4,500 1 4,500 w 15,000 w
Sand and gravel. . _thousand short tons__ _ 11,601 11,132 10,014 9,962 10,771 11,178 10,562 11,437
SO . e do___. 422,877 436,136 24,507 41,488 24,543 42,429 26,812 47,829
Tale and pyrophyllite. - ______________________________ short tons__. 113,366 576 109,393 513 100,030 520 105,728 586
Value of items that cannot be disclosed: Asbestos, cement, clay (kaolin),
iron ore (1969), lithium minerals, olivine, phosphate rock (1966-68),
stone (crushed and dimension marble 1966, and dimension slate 1966),
and values indicated by symbol W___________________________.___ XX 16,272 XX 18,224 XX 20,544 XX 21,844
Total. e XX 71,878 XX 77,094 XX 82,819 XX 90,455
NORTH DAKOTA
Clays. o e thousand short tons__ 76 $100 w W W W
Coal (lignite). - do.___. 3,543 6,976 4,156 $7,967 4,487 $7,986 4,704 $8,696
Gem StONeS_ e NA 1 NA NA 1 NA
Natural gas million cubic feet. . 46,585 7,547 40,462 6,636 41,023 6,769 38,587 5,441
Natural gas liquids:
Natural gasoline_ . .. ._________ thousand 42-gallon barrels._ . 552 1,415 554 1,443 558 1,479 508 1,346
LP gases. ____._.__ do_.._ 2,188 3,859 2,111 3,901 2,156 3,622 1,951 2,868
Petroleum (crude). ds - 27,126 69,170 25,315 65,818 25,040 66,106 22,703 63,568
Sand and gravel. _ . _____ - 10,145 10,568 8,822 9,118 10,839 10,159 7,039 7,274

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

: 1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousan (thousands thousands) (thousands)
NORTH DAKOTA—Continued
Stone_ _________ L ______ thousand short tons____ 170 $305 596 $1,092 165 $326 72 $99
Value of items that cannot be disclosed: Lime, molybdenum (1966-67),
peat (1966-68), salt, uranium (1966-68), and values indicated by
symbol W e XX 2,327 XX 1,562 XX 1,588 XX 1,755
Total . e XX 102,268 XX 97,538 XX 98,036 XX 91,048
OHIO
Cement:
Portland_________________________ thousand 876-pound barrels._ _ 15,181 $48,740 14,726 $46,860 15,222 $49,814 15,100 $50,071
Masonry - -thousand 280-pound barrels_ - 976 2,785 946 2,730 1,063 , 15| ,128 3,627
Clays. oo e thousand short tons. . 5,089 14,522 4,670 15,185 4,750 15,216 4,687 11,693
Coal (bituminous)__ . ___ ... do__.. 43,341 164,444 46,014 176,921 48,323 191,427 51,242 210,082
Gem stones_ . il NA 3 N. NA N. 3
Lime_______. thousand short tons._ . 3,858 50,997 3,636 48,817 3,701 49,367 4,159 60,975
Natural gas____ ... million cubic feet. . 43,133 10,223 41,315 ,957 42,673 10,540 49,793 ,837
Peat_ short tons_. 5,214 84 ,30 100 6,506 94 ,848 116
Petroleum (crude). -_thousand 42-gallon barrels. _ 10,899 82,700 9,924 81,427 11,204 85,722 10,972 36,098
Salt. e thousand short tons__ 5,138 85,786 5,407 39,549 5,718 43,172 ,844 43,519
Sand and gravel . e do____ 43,851 52,909 43,196 52,888 46,734 57,671 49,160 63,361
T0€ - o e o e e do____ 45,002 72,900 45,458 72,584 r448, 054 478,772 51,792 86,570
Value of items that cannot be disclosed: Abrasive stone, gypsum, stone
(dimension limestone and dolomite, 1968)___ .. .. ___ . ______.____ XX 1,998 XX 1,917 XX r1,945 XX 1,815
Total o e XX 488,040 XX 498,888 XX 536,898 XX 580,667
OKLAHOMA
Clays® 745 $754 T44 $869 726 $967 802 $1,182
Coal (bituminous). _ d 843 4,935 823 4,708 1,089 6,401 1,838 10,662
Gypsum.__________ d 785 2,212 804 2,266 931 2,565 7980 73,912
Helium: Grade A_ 852,400 12,333 309,100 9,835 308,600, 8,700 220,500 7,717
rude. oo cicoe Ol e eiill el T 182,900 1,123
Lead (recoverable content of ores, etc.) ort tons. _ 2,999 907 2,7 2,887 631 6 180
Naturalgas____________________________ -million cubic feet_- 1,351,225 189,172 1,412,952 202,052 1,390,884 197,506 1,523,715 288,128
Natural gas liquids:
Natural gasoline and cycle products. . _thousand 42-gallon barrels__ 13,717 85,715 13,545 85,846 13,905 88,829 14,621 88,981
LP gases_ - oo do____ 28,482 44,881 23,944 49,276 25,497 39,520 27,304 34,403
housand 42-gallon barrels_. 224,839 654,281 230,749 676,095 223,623 668,202 224,729 701,165
thousand short tons._ . w W 10 76 7 4 9 51
____________ do____ 6,040 7,565 4,540 5,280 5,041 6,288 5,262 7,156
____________ do_._. 15,334 17,393 16,355 18,932 17,290 21,950 18,799 23,650
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Zinc (recoverable content of ores, ete.) ... ______..__ short tons_. 11,237 3,259 10,670 2,954 6,921 1,869 2,744 801
Value of items that cannot be disclosed: Cement,-clay (bentonite),
copper, lime, pumice, silver, tripoli, and values indicated by symbol
w XX 24,484 XX 23,178 XX 23,360 XX 26,758
XX 997,391 XX 1,082,126 XX 1,016,832 XX 1,090,809
OREGON
Clays. - o e thousand short tons_._ 361 $362 3295 38295 3218 3 $284 215 $321
Diatomite____________ short tons_. w W 108 2 120 W 85 W
Gem StONeS._ _ e NA 750 NA 750 NA 750 NA 750
_troy ounces__ 281 10 186 7 23 51 875 536
_________ Short tOnS._ _ L o e e e (%) (8)
-_thousand short tons_. 116 2,283 99 2,059 120 2,407 115 2,837
Mereury_ 76-pound flasks_ . 700 309 943 461 938 502 43 22
Nickel (content of ore and concentrate) . _______________ short tons_. 15,0386 w 15,287 W 17,294 w 17,056
Peat e do_... 900 17 36 1
Perlite. o e do___. w W (€ I -
Pumice_________ thousand short tons_._ 714 1,256 834 1,195 725 977 875 1,139
Sand and gravel . __________________________________________ [ 35,327 34,986 19,630 25,250 18,260 21,457 15,740 20,491
Silver (recoverable content of ores, etec.) _-thousand troy ounces__ 6 (8 (%) 6 6) 9
Stone -_thousand short tons__ 33,288 48,335 13,201 20,256 14,312 21,168 11,662 18,897
Tale and soapstone short tons__ _______ e mmmmemman w w
Value of items that cannot be disclosed: Cement, clay (fire clay 1967—
69), copper (1966, 1968-69), iron ore (pigment material 1966), and
values indicated by symbol W_ _ _______________________________. XX 19,176 XX 16,285 XX 16,890 XX 16,162
Total . e XX 107,484 XX 66,560 XX 64,449 XX 60,164
PENNSYLVANIA
Cement:
Portland . ... _______ thousand 876-pound barrels_. 40,004  $114,357 40,197  $114,592 43,018 $128,176 44,893 $126,941
Masonry ... --thousand 280-pound barrels_ . 2,960 7,860 2,929 7,948 8,151 8,706 ,085 8,504
(éla){s 3 thousand short tons._. 3,293 17,083 2,994 16,703 3,034 17,679 2,727 19,637
oal:
Anthraeite____________ ... do.... 12,941 100,663 12,256 96,160 11,461 97,245 10,473 100,769
Bituminous__________________________________________ do___. 81,443 425,168 79,412 419,845 76,200 408,982 78,631 461,579
Copper (recoverable content of ores, ete.) _-short tons_. 3,178 2,299 4,401 ,365 4,850 ,059 3,382 3,215
em StONes._ . . e NA 4 NA NA 4 NA 4
Lime______ --thousand short tons_ . 1,585 22,816 1,719 24,715 1,702 24,272 2,008 28,952
Naturalgas_____ _____________________________ million cubic feet.. 90,914 25,820 89,966 25,280 87,987 24,460 79,134 21,841
Natural gas liquids:
Natural gasoline_ . _________________ thousand 42-gallon barrels. . 76 186 28 17 27 73 22 61
LP gases_ e 0. 44 121 42 114 37 95 35 78
Peat e short tons_._ 52,912 562 39,505 437 35,806 385 84,613 407
Petroleum (crude)__ _thousand 42-gallon barrels__ 4,337 19,800 ,887 19,701 4,160 18,698 , 20,086
Sand and gravel . _ . ________________________ thousand short tons_. 17,567 29,562 17,479 29,614 18,101 81,076 18,105 31,451
Stone. e do__.. 59,088 99 60,155 108,157 62,812 108,151 66,992 117,726
Zinc (recoverable content of ores, ete.) ®_________________ short tons... 28,080 8,143 35,067 9,468 30,382 8, 33,035 9,6
Value of items that cannot be disclosed: Clays (kaolin), cobalt, gold,
iron ore, scrap mica, pyrites, pyrophyllite, silver, and tripoli_ . .. ____ XX 30,281 XX 27,718 XX 28,780 XX 25,470
) I XX 903,408 XX 898,398 XX 904,044 XX 976,367

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands (thousands) (thousands)
RHODE ISLAND
Sand and gravel_______ ~-thousand short tons_. 2,276 $2,212 2,334 $2,416 2,291 $2,546 2,480 $3,015
Stone_____________ 535 1,734 481 1,618 w w w 1,417
Value of items that cannot be
indicated by symbol W XX 1 XX 1 XX 1,676 XX 1
Total . - e XX 3,947 XX 4,035 XX 4,222 XX 4,433
SOUTH CAROLINA
2,139 $8,880 1,738 $8,048 1,936 $8,923 2,444 $10,911
6,016 7,668 5,248 7,178 5,662 8,074 5,692 8,229
8,129 12,510 48,310 412,366 8,942 13,717 8,846 13,506
XX 16,585 XX 20,682 XX 21,144 XX 23,217
XX 45,593 XX 48,274 XX 51,858 XX 55,864
SOUTH DAKOTA
(Bjeryllium concentrate__ . __________________ short tons, gross weight_ . 124 $40 w w 75 $35 46 $238
ement:
Portland. ... thousand 376-pound barrels. . 1,974 6,367 1,406 $4,815 1,826 6,228 1,556 5,715
Masonry._ - _thousand 280-pound barrels__ 51 170 54 178 54 180 49 181
Clays . o e thousand short tons_._ 231 870 199 799 226 1,119 187 1,171
Coal (lignite) _ - . do.__. 10 45 5 2T e cie e mmmmmmce e
eldspar_ . _.___. _long tons_. 53,810 369 61,411 420 39,077 264 29,434 194
Gem SEONeS_ _ - - e N. 20 NA 30 N. 3 N 36
Gold (recoverable content of ores, ete.) .________________ troy ounces.. 606,467 21,226 601,785 21,062 593,052 523,283 593,146 524,621
Gypsum._ _ o _ thousand short tons_._ 1 6 12 4 6 11 4
Lead (recoverable content of ores, ete.) ... ________ SHhOrt tONS . . oo cdcccial mmmmmmcen mecececee cemm—mee mmmmmees 1 (]
Mica, serap._ e (S, w w W w 423 20
Petroleum (crude).__ _thousand 42-gallon barrels._ .. 239 479 211 502 187 40 158 362
Sand and gravel . . . ... thousand short tons._. 13,630 13,585 13,463 13,7387 11,558 11,578 11,158 10,807
Silver (recoverable content of ores, etc.). -thousand troy ounces.. 1 14 12 18 138 29 124 22
Stone. oo thousand short tons__ 2,186 7,995 1,866 9,694 1,860 9,687 2,092 10,839
Value of items that cannot be disclosed: Columbium-tantalum con-
centrates (1967, 1969), lime, molybdenum (1966-67), tin (1966, 1969),
uranium, vanadium (1966-67), and values indicated by symbol W___. XX 1,796 XX 1,117 XX 917 XX 683
Total. e mm——————— XX 53,172 XX 52,618 XX 54,086 XX 54,921
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A,

TENNESSEE
léaribe ______________________________________ thousand short tons_. 29 $412 15 $235 21 $362 16 $295
ement:
Portland _ o thousand 376-pound barrels. . 8,177 25,718 8,062 25,548 8,488 27,691 9,159 29,403
Masonry - _ _thousand 280-pound barrels__ ,095 2,822 1,092 2,992 1,370 8,836 1,331 3,587
Clays._ oo ecece———aas thousand short tons_. 31,359 34,909 1,574 5,152 31,562 35,772 31,719 37,064
Coal (bituminous) .. ______ do__._. 6,309 23,763 6,832 26,974 8,148 29,647 8,082 30,682
Co li)ex' (recoverable content of ores, ete.) - ---short tons__ 15,410 11,148 14,600 11,162 14,196 11,881 15,353 14,596
Gof (recoverable content of ores, ete.)_ ... _troy ounces. . 141 5 181 6 140 55 12 5
Lead (recoverable content of ores, etc.). __--short tons__ 181 BB emcemes mmmmcmmcn  mmmmmmcer  mmmmmmmm  mmmmmmmme mmm—————
Natural gas_____ .. million cubic feet.. oo __ oo ___ 58 11 48 9 57 11
Petroleum (crude)- ----thousand 42-gallon barrels__ 7 6 w 32 w
Phosphate rocK . . . oo thousand short tons_. 8,125 23,886 2,992 22,571 8,149 28,628 w W
Sand and gravel . ____ - . do___. 8,628 11,142 7,975 10,679 7,344 11,140 6,175 9,709
Silver (recoverable content of ores, ete.). _thousand troy ounces... 101 1 130 202 90 192 79 141
Stone 4 e _thousand short tons._ . 31,260 41,432 31,463 41,958 32,083 43,854 33,265 46,192
Zinc (recoverable content of ores, etc.) . . _.__2.__._______ short tons.. 108,117 29,904 113,065 81,308 124,039 33,491 124,532 36,363
Value of items that cannot be disclosed: Clay (fuller’s earth), lime,
pyrites, stone (crushed sandstone (1966-68), dimension sandstone
1967), and values indicated by symbol W_________________________ XX 7,258 XX 10,779 XX 9,826 XX 27,402
Total . . e XX 182,584 XX 189,572 XX 201,334 XX 205,451
TEXAS
Cement:
Portland . thousand 876-pound barrels__ 30,827 $97,188 31,944 $99,329 34,499  $107,532 36,0387 $117,989
Masonry. . _thousand 280-pound barrels__ 884 s 888 2,847 1,059 3,8 1,110 3,873
Clays . oo e thousand short tons__ 4,516 7,187 4,497 8,081 4,687 8,860 4,407 8,664
Gem 8tONeS._ . . e c e m e emeeem NA 150 NA 150 NA 150 NA 150
Gyf)sum _________ ---thousand short tons__ 899 3,258 984 3,419 1,039 3,61 1,314 4,398
Helium: Crude._ ... ---thousand cubic feet_. 1,080,500 10,605 977,600 10,246 1,038,700 11,100 1,190,300 13,053
Grade A e do.... 364,100 12,744 835,900 9,900 62,100 9,400 140, 500 4,917
Lime_ ______ _thousand short tons_._ 1,473 18,696 1,564 20,713 1,564 21,15 1,633 22,107
Natural ga8_ . cciaas million cubic feet__ 6,953,790 903,993 7,188,900 948,935 7,495,414 1,011,881 7,853,199 1,075,888
Natural gas liquids:
Natural gasoline and cycle products_ . _thousand 42-gallon barrels._ . 92,625 269,332 95,991 277,105 97,075 269,182 96,628 289,042
LP ga8e8. _ e do_... 151,425 260,755 177,867 320,326 189,162 78,068 194,599 237,411
Petroleum (crude) .- .. oo ___.__ do.___. 1,057,706 3,141,387 1,119,962 3,375,565 1,133,380 3,450,707 1,151,775 3,696,328
alt_ ____________ _thousand short tons__ 7,17 33,797 8,344 , 8,534 42, 9,261 43,012
Sand and gravel__ . cceccceeee do____ 26,222 31,313 31,398 39,170 1,843 , 29,972 39,756
€. . o o e e e mmmmmmmmmmm—m o do.__. 43,578 56,659 49,424 61,577 48,480 58,006 46,638 64,986
Sulfur (Frasch process). . --thousand long tons__ 3,703 96,820 3,448 111,931 2,571 105,482 2,552 68,360
Talc and soapstone. - .. o e short tons.. 102,399 367 90,836 356 125,880 517 163,812 66
Value of items that cannot be disclosed: Native asphalt, barite (1966),
bromine, coal (lignite), graphite, iron ore, magnesium chloride (for
metal), magnesium compounds (except for metal), mercury, perlite
(1966-67), pumice, sodium sulfate, uranium, and vermiculite (1967-68) XX 74,918 XX 80,286 XX 82,596 XX 79,368
Total o eeccccmcmcccemcccmm——e—m—n XX 5,022,041 XX 5,406,371 XX 5,505,831 XX 5,769,970

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

1966 1967 1968 1969
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
UTAH
Carbon dioxide, natural .________________._____ thousand cubic feet. _ 94,006 $7 65,664 $5 57,747 $4 64,839 $5
Clays3_ . 89 240 114 288 160 476 179 1,286
Coal (bituminous) 4,635 26,763 4,175 24,281 4,316 24,893 4,657 29,396
Copper (recoverable content of ores, ete.) 265,383 191,978 168,609 128,905 228,245 191,027 296,699 282,066
FIUOTSPAT - - — - e do____ w w w w 8,762 213 ,667 207
Gem StONeS._ - - - o e NA - 75 NA 80 NA 83 NA 85
Gold (recoverable content of ores, ete.) _________________ troy ounces.. 438,736 15,356 288,350 10,092 334,419 513,129 433,385 517,990
Iron ore (usable) . ... .. _.__.__.._ thousand long tons, gross weight__ 1,956 13,478 1,708 11,916 1,764 11,281 1,921 12,552
Lead (recoverable content of ores, ete.) .. ___________ short tons_._ 64,124 19,385 58,813 15,068 45,205 11,945 41,332 12,318
Lime. . __ o - -thousand short tons__ 200 3,640 169 3,182 174 3,439 191 3,947
Natural gas_ _ .. million cubic feet__ 69,366 8,809 48,965 6,463 46,151 7,292 46,733 7,197
Petroleum (crude)._ _thousand 42-gallon barrels__ 24,112 63,760 24,048 63,221 23,504 62,826 23,295 65,320
Pumice_ ..o thousand short tons_. w W w W 8 19 10 21
Salt . e ————— do___. 427 3,770 408 3,525 405 3,756 481 4,439
Sand and gravel.________________________________________. do___. 12,368 12,937 9,412 8,631 10,293 9,364 19,151 16,835
Silver (recoverable content of ores, ete.) _-thousand troy ounces... 7,755 10,028 4,875 7,556 5,121 10,982 5,954 10,661
Stone. .o thousand short tons_ . 2,246 4,269 1,831 4,108 1,953 4,312 2,582 4,434
Tungsten concentrates_ . ___.____._ short tons, 60 percent WOz basis_. _____.___ _______ w w w 3 6
Uranium (recoverable content UsOs)______._____._. thousand pounds__ 1,225 9,797 1,287 10,300 1,712 13,175 1,140 6,824
Vanadium (recoverable in ore and concentrate) . short tons__ 353 1,519 471 2,024 563 2,010 w W
Zinc (recoverable content of ores, ete.) .. ________________ do_.__ 37,323 10,824 34,251 9,488 33,153 8,951 34,902 10,191
Value of items that cannot be disclosed: Asphalt (gilsonite), cement,
clays (fire clay 1966-67, kaolin, 1966—68), gypsum, magnesium com-
pounds molybdenum, natural gas liquids, perlite (1966-67, 1969),
phosphate rock, potassium salts, pyrites (1966-68), and values indi-
cated by symbol W _ _ e XX 52,243 XX 45,349 XX 44,774 XX 57,507
Total . - e ———nm XX 448,878 XX 854,477 XX - 428,951 XX 543,282
VERMONT
_______________________________________ thousand short tons__ W w w w w w 2 $25
______________ short tons. _ 333 $5 280 $4 w w 180 4
_thousand short tons._ 2,323 1,744 3,718 2,178 3,587 $2,806 3,836 3,028
____________________________________________________ do__._. 2,650 19,926 2,761 20,520 2,536 21,401 2,151 19,810
Value of items that cannot be disclosed: Asbestos, clays, gem stones, |
tale, and values indicated by symbol W__________________________ XX 4,235 XX 4,566 XX 4,508 XX 4,892
Total - . e XX 25,910 XX 27,268 XX 28,715 XX 27,759
VIRGINIA
Clays. oo oo e thousand short tons__ 1,486 $1,818 1,382 $1,623 1,462 $1,714 1,677 $1,504
Coal (bituminous) do___. 35,565 153,341 36,721 171,183 86,966 178,946 85,565 192,802
Gem StOMeS._ - - o e cm— e NA 7 NA 7 NA 7 NA 7
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Lead (recoverable content of ores, ete.) - -ococmeooeooooo short tons._. 3,078 930 3,430 960 3,578 944 3,858 1,000
ATNE - - e e _thousand short tons__ 840 10,486 829 10,345 919 11,138 1,072 13,653
Natural gas_ - oo oo million cubic feet. . 4,249 1,275 8,818 1,149 8,389 1,018 2,846 845
Petroleum (crude)- _thousand 42-gallon barrels__ 1 w 3 W w W
Sand and gravel._ . oo thousand short tons__ 17,191 16,635 9,863 12,494 10,859 13,644 12,140 15,954
S0APStONE. - - o oo e e oo o e short tons. . 3,989 10 w w 3,928 10 4,600 12
StONE. - o e e e e e _thousand short tons._ 34,151 55,550 31,324 52,470 81,217 53,533 33,461 58,718
Zinc (recoverable content of ores, ete.) % __ ... short tons. . 17,666 5,128 18,846 5,088 19,257 5,199 18,704 5,462
Value of items that cannot be disclosed: Aplite, cement, feldspar, gyp-
sum, iron ore (pigment materials), kyanite, salt, titanium concen-
trate, and values indicated by symbol W o e XX 29,127 XX 28,366 XX 29,515 XX 27,575
Total . oo e XX 274,297 XX 288,685 XX 295,663 XX 817,527
WASHINGTON
Barite . e thousand short tons__ _________ _________ %) 3 U S
Cement:
Portland_ _ . o thousand 876-pound barrels. . 6,820 $24,340 5,614 20,581 6,328 $23,030 6,356 $22,724
Masonry.__ - --thousand 280-pound barrels__ 60 187 65 200 56 175 58 204
ClAYS 3 - e o e e thousand short tons. . 185 249 139 203 r 256 r 253 230 434
Coal (bituminous) . ool do____ 59 514 59 517 178 823 58 480
Copper (recoverable content of ores, ete.)- ---short tons__ 84 26 21 16 22 18 18 17
Gem BtOMeS._ - o - o o o e mmm NA 75 NA 75 NA 100 NA 150
Lead (recoverable content of ores, ete.)- -short tons.... 5,859 1,771 2,762 778 5,655 1,494 8,649 2,677
Peat. e do. 5,599 136 40,608 181 40,440 159 32,684 134
Sand and gravel. . - - eeaoaooo thousand short tons._ 29,002 26,806 28,164 27,520 81,432 27,839 34,245 81,046
Stone . o e . 13,250 20, 273 14,454 19,099 14,331 16,690 15,742 21,069
Talc and soapstone _short tons.- 3,880 4,916 26 w W 4,228 w
Zinc (recoverable content of ores, ete.) - - - - _______________ do_ 24,772 7, 184 21,540 5,964 13,884 8,749 9,788 2,843
Value of items that cannot be disclosed: Carbon dioxide (1966-67), clays
(fire clay), diatomite, gold, gypsum, lime, magnesite (1966-68), mer-
cury (1968), olivine, pumice, silver, tungsten (1967), uranium (1966),
vanadium (1966), and values indicated by symbol W__________._.__ XX 7,514 XX 6,911 XX 7,095 XX 6,948
Total . - e XX 89,096 XX 82,067 XX r 81,425 XX 88,626
WEST VIRGINIA
Clays 3. o e thousand short tons._. 300 $334 245 $254 193 247 $3
Coal (bituminous)_ - __ . do___. 149,681 753,851 158,749 800,683 145,921  ~775,720 141,011 807,811
ime___._.___..__ 240 ,492 217 3,099 207 2,84 269 3,64
Natural gas.______ i 211,610 49,940 211,460 50,962 236,971 62,086 281,759 62,575
Petroleum (crude).-- - thousand 42—gallon barrels.- - 3,674 14,623 ,561 14,244 ,312 13,149 ,104 11,888
Salt. e thousand short tons.__ 1,147 5,446 1,127 5,137 1,308 4,971 1,309 4,978
Sand and gravel. .. oo do__._ 5,448 11,569 5,827 12,167 5,657 11,900 5,890 12,666
StOme 4 e do____ ,788 16,354 9,445 16,447 9,011 16,789 9,031 15,801
Value of items that cannot be disclosed: Calciu nesium chloride
(1966-67), cement, clay (fire clay), gem stones, natural gas liquids,
and stone (dimension sandstone) . . _ ..o _.___.. XX 36,191 XX 34,865 XX 80,026 XX 28,715
Total . oo e eeececeeeemmm XX 891,800 XX 937,858 XX 917,708 XX 948,430

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

1966 1967 1968 1969
Mineral Quantit; Val Quantit; Val Quantity Val Qi
luantity alue luantity alue uanti alue luantit; Value
(thousands) (thousands) (thousands) v (thousands)
WISCONSIN
ClAYS o o e e e thousand short tons.._ 123 $148 89 $112 17 $34 12 $24
Iron ore (usable) . ... . ________ thousand long tons, gross weight_ _ o _ . o i e e 36 w
Lead (recoverable content of ores, ete.) ... _______._. short tons. . 1,694 512 1,596 447 1,126 298 1,102 . 828
LA - e e e e _thousand short tons._ . 204 8,186 212 8,414 224 3,620 244 4,080
____________ short tons.. 2,379 164 1,823 W 1,902 158 1,761 155
_thousand short tons. . 41,523 30,713 42,542 82,955 39,807 30,903 42,815 85,414
_______________ do__-_ 16,160 23,735 17,122 24,863 17,000 25,223 18,954 27,571
Zinc (recoverable content of ores, ete.) . - ... ____._ short tons.. 24,775 7,185 28,953 8,016 25,711 6,942 22,901 6,687
Value of items that cannot be disclosed: Abrasive stones, cement, gem
stones, and values indicated by symbol W______ . _______ XX 10,367 XX 9,805 XX 4,522 XX 5,533
Total o e XX 76,010 XX 79,612 XX 71,695 XX 79,792
WYOMING
ClaYS . e o e thousand short tons. . 1,559 $15,874 1,495 $14,813 1,828 $17,275 1,992 $18,970
Coal (bituminous)___ oo do_... 38,670 11,840 8,588 11,876 3,829 12,117 4,602 15,443
Gem StONeS_ _ - e m e NA 120 NA 125 NA 127 NA 129
Iron ore (usable).__ --thousand long tons, gross weight.__ 1,978 19,700 1,854 19,186 1,967 19,452 2,048 20,751
Lime . - il thousand short tons._ w w w w 28 W 27 w
Natural gas_ ool million cubic feet.. 243,381 35,290 240,074 85,051 248,481 86,278 808,517 44,617
Natural gas liquids:
Natural gasoline_ _ - ________.____ thousand 42-gallon barrels._ - 2,295 6,281 2,861 6,447 2,331 6,501 2,528 7,051
LP gases . — e do__.._ 3,954 7,308 4,139 7,648 8,917 7,090 4,428 7,085
Petroleum (erude) - - oo iiecaeaos do__.. 134,470 344,243 136,312 851,685 144,250 380,589 154,945 483,846
Sand and gravel. _ _thousand short tons__ 7,18 7,496 8,181 8,253 9,850 8,978 7,568 7,288
SHOMe . e do_.__ 1,393 2,560 1,246 2,375 1,484 2,754 1,584 3,012
Uranium (recoverable content UzOs)._____._.__ _-thousand pounds._ . 4,598 86,741 4,655 87,243 5,928 44,843 6,716 40,818
Vanadium (recoverable in ore and concentrate)_...__._..._ short tons__ w 555 w W o oo emmmmcmce  cmemerece meeemmmea
Value of items that cannot be disclosed: Cement, copper (1969), feld-
spar (1966-68), gold (1969), gypsum, phosphate rock, pumice (1967,
1969), silver (1969), sodium carbonates and sulfates, vermiculite
(1967), and values indicated by symbol W___._____________________ XX 36,379 XX 86,494 XX 40,691 XX 48,932
Total e XX 524,387 XX 530,696 XX 576,190 XX 647,442

r Revised. NA Not available. W Withheld to avoid disclosing individual company confidential data. XX Not applicable.

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

2 Excludes certain cement, included with ‘“Value of items that cannot be disclosed.”

3 Excludes certain clays, included with ‘‘Value of items that cannot be disclosed.”

4 Excludes certain stone, included with “Value of items that cannot be disclosed.”

5 Based on average U.S. Treasury price ($35.00) Jan. 1, 1968 through Mar. 15, 1968; and Engelhard selling quotations Mar. 20, 1968 through 1969.

6 Less than 14 unit.

7 Final figure, supersedes figure given in commodity section volume I-II.

8 Excludes salt in brine, included with ‘““Value of items that cannot be disclosed.”

9 Recoverable zinc valued at the yearly average price of Prime Western slab zinc, East St. Louis market. Represents value established after transportation, smelting and
manufacturing charges have been added to the value of ore at mine.
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Table 6.—Mineral production? in the Canal Zone and islands administered by the United States 2

1966 1967 1968 1969
Mineral - + -
Quantity  Value Quantity  Value Quantity  Value Quantity  Value
(thousands) thousands; thousands) (thousands)
American Samoa:
i thousand short tons_._ 17 $22 28 $24 21 $51- 2 $5
20 18 7 7 20 19 7 7
12 12 28 50 53 79 54 108
XX 52 XX 81 XX 149 XX 120
Canal Zone:
Sand and gravel . ...._ thousand short tons._. 72 91 56 94 55 7 60 97
Stone (crushed) .. do.._. 114 267 100 245 106 290 74 231
Total . o oo m——————— XX 358 XX 339 XX 367 XX 328
Guam: Stone._ __ _ .o ________ 900 1,396 511 820 560 998 654 1,899
Virgin Islands: Stone (crushed)_ 88 303 183 851 366 1,556 411 1,682
‘Wake: Stone (crushed) - __ ... 11 66 31 150 41 132 9 45

XX Not applicable.

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

the Government of American Samoa.

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

1966 1967 1968 1969
Mineral
Quantity  Value Quantity  Value Quantity  Value Quantity  Value
(thousands) (thousands) thousands) (thousands)
Cement__ __ .. thousand 376-pound barrels__ 7,603 $24,277 8,447 $27,897 8,923 $27,577 8,943 $27,920
Clays._ e thousand short tons._. 350 271 291 244 512 481 438 454
Lime. o e do__._ 30 960 85 1,106 39 1,187 41 1,505
Salt_.____.__._. ——-do____ 11 183 12 195 32 395 32 395
Sand and gravel_ —--do____ 9,879 14,554 14,101 21,633 16,146 24,723 9,432 23,296
SO e cm—————— do.___ 5,732 ,541 7,269 12,795 7,367 13,580 6,985 18,550
Total e ee XX 50,786 XX 63,370 XX 67,943 XX 67,120

XX Not applicable.

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

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Metals:
Aluminum: :

Ingots, slabs, crude_ _ ______ short tons__ 180,279 $85,855 844,414 $172,187

[0 Y « do____ 49,427 16,017 86,255 )

Plates, sheets, bars, etc_________do_.__ 114,062 77,418 135,707 99,596

Castings and forgings__._________ do____ 3,527 10,104 4,360 10,473

Antimony: Metals and alloys, crude
short tons_._ 109 54 207 216
Bauxite, including bauxite concentrates
thousand long tons__ 360 6 456
Aluminum sulfate_________ short tons__ 18,252 571 12,274 367
Other aluminum compounds_____ do____ 931,104 r 80,828 1,038,680 85,850
Beryllium_______________________ pounds__ 98,475 622 ,951
Bismuth: Metals and alloys__________ do____ 120,466 r 292 447,931 1,515
Cadmium_______________ thousand pou.uds_ - 530 1,400 ,085 3,254
Chrome:

Ore and concentrates )
Exports_____ _thousand short tons__ 13 517 49 1,915
Reexports_ 126 5,351 150 5,806

Ferrochrome.___ 27 5,735 25 5,679

Cobalt_ . _______________ housand pounds__ 2,539 4,348 3,257 5,951
Columbium metals, alloys and other forms
thousand pounds._ . 8 291 41 601
Copper: -
Ore, concentrate composition metal and
unrefined (copper content)
short tons__ 80,739 58,481 5,517 5,113
Refined copper and semimanufactures
short tons__ 297,992 308,098 236,914 303,386

Other copper manufactures______ do____ , . ,602 6,160

Copper sulfate or blue vitriol____do____ 927 718 , ,385

Copper base alloys_ . ___________ 0___- 98,534 98,322 94,803 111,048

Ferroalloys:
Ferrosilicon____________________ do____ 18,372 4,481 6,487 1,666
Gol. Ferrophosphorous______________ do___. 36,708 930 37,351 912
old:
-~ Ore and base bullion_____._ troy ounc%_. 181,385 6,765 58,867 2,434

Bullion, refined_ . . _________.____ _- 23,781,006 832,394 279,434 9,853

Ironore . __________ thousand long tons-- 5,884 70,835 5,160 62,310
Iron and steel:
Pigiron__________________ short tons._ . 10,941 657 43,961 2,647
Iron and steel products (major): -
Semimanufactures_____ short tons__ 1,759,527 307,885 4,806,722 641,214
Manufactured steel mill products
short tons__ 700,215 293,775 705,579 322,826
Iron and steel scrap: Ferrous secrap,
including rerolling materials
Lead short tons__ 6,692,058 202,849 9,289,608 305,026
Pigs, bars, anodes__________ short tons__ 8,281 4,740 4,968 3,913
Serap - oo _:__do____ 937 219 2,340 505
Magnesium:
Metal and alloys and semimanufactured
forms, n.e.c. . _________ short tons__ 19,457 13,049 27,372 17,961
Manganese:
re and concentrate____________ do_._. 18,500 2,042 19,231 1,627
Ferromanganese________________ do____ 3,710 645 R 483
Mercury:
Exports______________ 7G-pound flasks__ 7,496 3,951 507 294
Reexports_ ______________«_____ do_.__._ 103 54 108 57
Molybdenum:
Ore and concentrates (molybdenum con-
tent) ____________ thousand pounds.__ 29,006 48,070 57,584 99,055
Metal and alloys, crude and scrap
thousand pounds._._ 293 217 21 70
_________________________ do____ 26 551 61 1,083
Semxfabncated forms, n.e.c.
thousand pounds.__ 118 487 229 682
Powder_ ___________ . ____ do___. 53 170 782 469
Ferromolybdenum.______________ do____ 863 1,194 1,455 2,381
Nickel:
Alloys and serap (including monel metal),
mgots bars, sheets, etc___short tons__ 28,555 56,386 29,240 64,420
Catalysts______________________ d - 3,340 7,299 3,592 7,531
Nlckel-chrome electric resistance wire
do____ 624 2,652 746 3,630
Semifabricated forms, n.e.c._____do____ 1,162 5,336 1,180 6,487

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

1968 1969

Mineral
Quantity - Value Quantity Value
(thousands) (thousands)

Metals—Continued

Platinum:
Ore, concentrate, metal and alloys in in-
gots, bars, sheets anodes, and other
forms, including scrap._._troy ounces__ 222,998 $30,997 228,569 $30,356
Palladium, rhodium, mdlum, osmiridium,
ruthenium, and osmium (metal) and

alloys including serap___troy ounces__ 172,159 18,522 277,495 16,355
Platinum group manufactures, except
Jewelry . NA 2,493 NA 4,310
Rare earths:
Cerium ore, metal, alloys and lighter
flints_ _ . ______ pounds__ 89,858 303 103,169 351
Silver:
Ore and base bullion
X thousand troy ounces._ 23,129 47,549 30,952 53,334
Bullion, refined________________ do_... 102,632 199,551 57,957 103,386
Tantalum:
Ore, metal, and other forms
thousand pounds._. 171 1,899 209 2,652
- Powder_ - - ____.__ do_.__ 84 2,668 100 2,952
in:
Ingots, pigs, bars, ete.:
Exports_ ______________ long tons.__ 3,818 12,784 2,862 8,459
Reexports_________________ do...._ 682 2,267 541 1,927
Tin scrap and other tin-bearing material
except tinplate serap._________ do____ 5,128 2,676 5,369 4,825
Titanium:
Ore and concentrate_ ______ short tons__ 4,238 276 1,424 183
Sponge (including iodide titanium and
___________________ short tons__ 2,756 1,748 2,802 1,936
Intermedwte mill shapes and mill prod—
ucts, n.e.co___ .. ______ short tons__ 1,228 7,575 1,773 9,206
_Dioxide and pigments___________ do-___ 30,188 8,227 24,507 7,510
Tungsten: Ore and concentrates:
Exports_____ .. do__.. 604 1,705 6,930 19,829
Reexports_ ____ . _________ do 56 117 L. oo
Vanadium ore and concentrate, pentox1de, ete.
- (vanadium content)____thousand pounds.__ 925 1,972 516 1,300
inc:
Slabs, pigs, or blocks_______ short tons__ 33,011 9,797 9,298 2,612
Sheets, plates, strips, or other forms, n.e.c.
short tons__ 3,048 2,228 2,714 1,746
Serap (zine content)_ ___________ do___. 2,293 886 1,989 716
Semifabricated forms, n.e.c______ do____ 15,000 3,840 28,810 6,321
Zirconium:
Ore and concentrate_ ___________ do_.._ 2,026 361 2,698 295
Metals and alloys and other forms
pounds__ 693,927 8,709 443,462 5,911
Nonmetals:
Abrasives:

Dust and powder of precious or semi-

precious stones, including diamond

dust and powder. . _thousand carats__ 6,015 16,616 8,122 21,599
Crushing bort__________________ do____ 26 168 45 265
Industrial diamonds. . ___ _-do____ 300 1,153 345 1,634

Diamond grinding wheels do_ 594 3,010 699 3,561
Other natural and artificial, metallic abra-
sives and produets__________________ NA 39,319 NA 43,628
Asbestos: Unmanufactured:
Exports_ _ . _______________ short tons__ 41,217 4,677 34,522 4,626
Reexports_ ____ . ______________ do____ 19 2 1,651 353
Boron: Boric acid, borates, crude and refined
short tons_. £ 206,732 20,347 233,650 24,004
(C3lement ________________ 376-pound barrels__ 942 3,884 589 3,189
a
Kaolm or china clay r 389,882 12,995 477,674 14,789
Fireclay_____________ d 151,940 2,672 162,557 2,621
Other clays r 977,569 r 28,466 934,237 28,358
Fluorspar. . ____ d 12,614 496 3,605 213
raphite_ __.__.___________________ 4,169 509 5,655 682
ypsum:
crude, crushed or calcined
thousand short tons__ 39 1,688 40 2,003
Manufactures, n.e.c_______________.____ NA 1,868 NA 1,443
Kyanite and allied minerals _short tons__ 20,477 1,311 19,696 1,353
Lime_ do_.__ 68,915 1,437 51,006 1,153

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

1968 1969

Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Nonmetals—Continued
Mica sheet, waste and scrap and ground
pounds__ 27,014,321 $1,408 11,810,008 $1,274
Manufactured_ - _______________ do____ 474,509 1,358 638,830 1,834
Mineral-earth pigments: Iron oxide, natural
and manufactured. __________ short tons.__ 3,821 1,257 3,992 1,439
Nitrogen compounds (major)
thousand short tons_ . 4,042 186,472 3,614 160,039
Phosphate rock. - __________________ do____ 12,083 104,559 11,369 87,418
Phosphatic fertilizers (superphosphates)
thousand short tons.__ 1,289 56,359 847 33,922
Pigments and compounds (lead and zine):
Lead pigments____________ short tons__ 1,877 770 1,688 686
Zinc pigments__________________ do____ 4,940 1,483 4,865 1,641
Potash:
Fertilizer______________________ do____ 1,302,875 38,353 1,232,636 33,061
Chemical _____________________ do_ 33,397 5,114 26,620 4,712
Quartz, natural, quartzite, cryolite and chio-
g itte ............................. do____ 751 168 794 165
alt:
Crude and refined _thousand short tons__ 728 4,650 716 4,486
Shipments to noncontiguous Territories
thousand short tons. . 18 1,772 14 1,200
Sodium and sodium compounds:
Sodium sulfate____thousand short tons__ 56 1,844 91 2,644
s Sodium carbonate______________ do____ 288 9,131 324 10,326
tone:
Dolomite, block________________ do_.__ 102 1,518 93 1,809
Limestone, crushed, ground, broken
thousand short tons__ 1,297 3,294 1,382 3,189
Marble and other building and monu-
mental_________ thousand cubic feet.._ NA 849 NA 863
Stone, crushed, ground, broken
thousand short tons.. 292 3,278 284 3,569
Sult Manufactures of stone_ _______________ NA 1,030 NA 793
ulfur:
Crude_..__________ thousand long tons__ 1,549 65,650 1,536 56,186
Crushed, ground, flowers of
thousand long tons__ 53 3,855 11 1,495
F 1Talc, crude and ground . ________ short tons__ 65,648 3,521 69,022 3,713
'uels:
8arbon black. . ... thousand pounds_. 263,122 28,626 196,203 22,915
oal:
518 6,553 627 8,420
50,637 495,980 56,234 585,452
65 2,698 73 3,952
792 18,613 1,629 38,510
1,803 4,452 1,436 3,694
Gasoline_ __ . __________________ do____ r2,083 r12,519 2,516 10,262
Jet______ _do____ r2,092 r 6,339 1,853 10,525
Naphtha_ __do____ r 2,427 r25,144 2,016 15,402
Kerosine_ _ _ __do____ r613 r 5,180 154 1,334
Distillate oi _do____ r1,547 r 6,884 1,753 6,626
Residual oil__ ~-do____ 20,013 40,746 16,770 34,004
Lubricating oil_ __do____ r 18,001 r 207,732 16,397 184,205
Asphalt_ ________________ __do___. r 429 r 4,571 472 5,003
quueﬁed petroleum gases .. _-do.___ r 10,608 r 32,514 12,798 34,292
____________________ __do___._ 1,588 31,934 1,632 32,724
Coke __________________ _-do____ r 19,497 r 68,025 23,061 74,176
Petrochemical feedstocks_ __do____ r2,795 r15,415 3,848 18,170
Miscellaneous__________________ do.... r1,049 r21,756 921 18,651
Total . _ . XX 4,671,788 XX 4,382,628

r Revised. NA Not available. XX Not applicable.
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T4ble 9.—U.S. imports for consumption of principal minerals and products

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Metals:
Aluminum:
etal 685,699 $298, 759 468,236 $214,845
Serap__. 37,521 12,134 28,850 B
Plates, s 62,135 41,816 57,209 88,554
Antimony:
Ore (antimony content) 10,614 4,145 12,098 5,248
Needle or liquated 60 42 62 51
Metal_ 2,693 2,037 980 888
Oxide___. 4,801 3,540 4,715 3,852
Arsenic: White (As:0 25,195 2,626 18,171 ,
Bauxite: Crude. 10,976 140,228 12,180 165,802
Beryllium ore 22 ,413 6,422 ,
Bismuth___ 1, 265 671 4,718 891,499 3,699
Boron carbi 7,486 575 422,133 883
Cadmium:
Metal ______________ thousand pounds__ 1,927 4,602 1,078 3,166
Flue dust (cadmium content)____do_.._._ 1,605 1,796 1,115 1,495
Calcium:
Metal _..-pounds__ 137,251 120 354,870 307
Chloride. - short tons__ 14,069 523 9,226 350
Chromate:
Ore and concentrates (Cr203 content)
thousand short tons_. 499 18,189 506 20,030
Ferrochrome.__ do 41 14,197 42 12,958
etal____._ ~do. 1 2,058 1 2,133
Cobalt:
Metal___ _thousand pounds__ 9,219 16,285 12,037 21,725
Oxide (gross weight)____________ do.___ 1,186 2,113 1,175 2,023
Salts and compounds (gross weight)
thousand pounds__ 107 90 131 67
Columbium ore_ _ - _________________ do___ 3,657 2,848 4,161 2,681
Copper: (copper content) ’
Ore and concentrates__ 71,884 66,291 3,588 3,274
Regulus, black, coarse 8 4 6 17
Unrefined, black, bliste: 274,180 224,013 241,712 233,265
Refined in ingots, etc__ 403,630 438,608 131,171 182,573
0ld and scrap.-.._ 11,571 12,117 5,889 ,
0Ol1d and clippings 2,131 2,042 2,085 2,109
Ferroalloys: Ferrosilicon (si )
Gold short tons__ 10,612 3,207 16,944 4,577
old:
Ore and base bullion______ troy ounces__ 213,662 7,855 236,738 9,064
Bullion_ . _____ do.._. 5,730,853 218,408 5,624,649 227,842
Iron ore..__ ----thousand long tons__ 43,941 483,753 40,758 402, 529
Iron and s
Pigiron_ _ . ___________ short tons__ 785,899 r 80,481 406,568 18,513
Iron and steel products (major):
Iron products_ _ _______ short tons__ 39,542 9,606 35,012 9,604
Steel products _______ do_..._r17, 853 087 1,989,377 13,983,804 1,758,171
ds 6,498 10,784 311,350 12,280
17 , 127 541 23,849 917
Ore, flue dust, matte (lead content)
short tons__ 96,863 18,990 115,286 22,697
Base bullion (lead content)_ _____ do_.__ 4 1,993 699
Pigs and bars (lead content)_____ do____ 337,620 81,264 278,873 72,104
Reclaimed, scrap, etc (lead content)
short tons__ 4,249 748 6,682 1,513
Sheets, pipe, and shot___________ do. 893 256 518 174
Babbitt metal and solder (lead content)
short tons__ 566 2,244 667 3,822
Manufactures___ . _.__._._____ do.___ r2,138 r 528 1,981 543
Magnesium:
Metallic and serap_____.___ svm-doo___ r 4,077 r 2,203 8,515 1,913
Alloys (magnesium content)._____ do.__. r 656 r1,228 467 1,175
Sheets, tubing, ribbons, wire and other
forms (magnesium content)
short tons__ - 40 r 428 14 66
Manganese:
re (85 percent or more manganese)
(manganese content) _____ short tons__ 870,390 45,264 980,961 39,178
Ferr nese (! nese content)
short tons__  r 158,304 r21,178 234,563 31,708
Mercury:
Compounds_ ________________ pounds_ _ 33,473 47 46,944 15,499
etal _______________ 76—pound flasks__ 23,246 11,164 31,924 15,207
Minor metals: Selenium and salts_ _pounds__ 582,535 3,076 563,475 3,363

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

1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Metals—Continued -
Nickel:
Pigs, ingots, shot, cathodes__short tons__ 108,158 $201,312 99,652 $209,468
Serap . - oo [ . r1,974 2,575 3,188 8,084
Oxide_ . ool do____ 6,388 8,911 4,013 6,524
Platinum group:
Unwrought:
Grains and nuggets (platinum)
troy ounces._._ r 64,972 r 10,223 67,560 9,741
Sponge (platinum)__________ do____ r303,562 r 36,991 272,794 33,665
Sweepings, waste and serap-._do.___ r 54,695 3,861 127,053 5,422
Iridium__ _________________ do____ 5,503 1,018 ,93 1,027
Palladium___ _do____ 11,068,400 r 46,547 249,389 10,704
Rhodium____ _-do____ 41,026 ,868 38,077 8,615
Ruthenjum________________ do____ r13,162 454 ,56 391
Other platinum group metals_do.____ 21,722 3,593 11,602 1,696
Semimanufactured:
Platinum__________________ 68,677 8,172 58,249 8,018
Palladium._ - 96,916 4,244 382,583 14,280
Rhodium__________________ 29,990 1,492 , 444
Other platinum group metals_do____ 5,359 229 1,453 190
Radium: Radioactive substitutes_ ..________ NA 3,241 NA 4,697
Rare earths: Ferrocerium and other cerium :
- 23,003 7 17,328 91
Ore and base bullion
thousand troy ounces.__ 28,786 49,587 32,332 48,115
. Bullion________________________ O____ 41,923 88,213 39,544 71,247
%antalum [0 - Y thousand pounds__ 1,280 4,164 975 3,196
n:
Ore (tin content) ..________ long tons.__ 2,282 5,287  cooceeee mmmmeee—=
Blocks, pigs, grams, etc_________ do.._. 57,358 181,940 54,950 185,087
Dross, sklmmmgs, serap, residues and tin
alloys, n.s.pf____________ long tons_._ 487 5382 948 1,052
Tin foil, powder, flitters, ete_ . _________ NA 2,742 NA 3,458
Titanium:
Ilmenite. 246,109 5,167 316,574 3,907
Rutile_ __ 174,366 12,653 204,907 16,207
etal 7,610,236 8, 148 13,211,214 11,712
Ferrotitanium - 98,923 143 1,103,148 259
Compounds and mixtures_______ “Zdo___-111,080,989 19,618 111,219,610 19,220
Tungsten: (tungsten content)
Ore and concentrate_thousand pounds.__ 1,743 3,272 1,503 8,445
_________________________ d; 33 356 36 466
Zine Other alloys_ _ __________._______ 22,951 120 20,436 139
inc
Ore (zine conbent) _________ r 484,803 r 68,971 565,234 79,242
Blocks pigs, and slabs_ 306,651 76,035 327,849 85,097
Sheets_ _ __________________ 754 290 966 418
Old dross, and skimmings___ 1,459 182 2,486 322
______________________ 8,100 2,443 8,251 2,652
Manu.factures ________________________ NA 447 NA 511
Zirconium: Ore, including zirconium sand
short tons__ 59,900 2,014 95,414 3,858
Nonmetals:
Abrasives: Diamonds (industrial)
thousand carats__ r 13,686 r 60,302 14,076 52,821
%sbestos ______________________ short tons__ 737,909 72,930 694,558 76,422
arite:
Crude and ground 662,705 5,666 616,573 5,783
‘Witherite___________ r2,054 r76 459 22
Chemicals_____________________ 5,977 843 6,661 1,113
8iament _______ thousand 376-pound barrels.. r 7,289 r 17,378 9,687 24,376
ays-
_____________________ short tons__ 91,205 1,709 76,698 1,541
Manufactured_ R o J , 17 242 5,190 209
Cryolite____________ .. do____ 33,772 5,455 20,406 4,251
Feldspar: Crude__ _--dongtons_. _________  _________ 46 T
Fluorspar___ ... short tons__ 1,050,107 28,699 1,149,546 32,818
Gem stones:
Diamonds 4,348 475,131 4,690 504,647
Emeralds____ 365 10,644 309 17
Other_____ NA 51,418 NA 52,871
Graphite. _ . ______ .. short tons__ 67,922 2,494 58,479 2,419
Gypsum:
Crude, ground, calcined
thousand short tons__ 5,476 11,473 5,860 12,481
Manufactures________________________ NA 1,585 NA 2,041
Iodine, crude _thousand pounds_._ 5,883 5,594 5,705 5,753
Kyanite. . ________________ short tons._ 1,450 51 2,088 88

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

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Nonmetals—Continued
Hydrated_________________ 873 $21 39,270 $542
Other_________________ 71,632 877 144,471 1,911
Dead-burned dolomite ! 33,498 1,552 10,780 56
Magnesium:
Magnesite__ . _..___.___ ——---do____ 131,640 8,489 113,369 7,464
Compounds_______________l____ do__._ 49,344 1,326 48,719 1,251
ca:
Uncut sheet and punch
thousand pounds. . 1,491 1,539 1,601 1,695
Serap._ oo o____ r 3,157 7 3,078 74
Manufactur% .................. do_.._ 5,293 3,873 5,520 3,060
Mineral-earth pigments: Iron oxide pigments:
Natural_____________-____short tons__ 4,442 253 2,736 . 225
Synthetie______________________ do__._ 18,596 3,455 22,555 4,390
Ocher, crude and refined___ _do___. 126 8 87 6
Siennas, crude and refined_______do____ 1,464 173 1,341 146
Umber, crude and refined. _ _do____ 4,671 178 6,240 235
Vandyke ______________________ do___. 589 50 472 42
Nitrogen compounds (major), including urea
thousand short tons__ 1,652 82,221 1,779 87,913
Phosphate, crude___________________ do___. 116 2,679 140 3,5
Phosphatic fertilizers__ _____________ do___. 44 2,222 83 3,976
Pigments and salts:
Lead pigments and compounds
short tons__ 32,004 6,950 32,478 7,984
Zinc pigments and compounds___do_.._ 20,838 4,152 23,518 4,476
o e do_... r3,658,158 r 78,077 3,978,363 67,034
Pumice:
Crude or unmanufactured._ ______ do 9,436 69 8,424 81
‘Wholly or partly manufactured. - do____ 302,240 736 375,861 819
Manufactures, n.s.p.f_________________ NA 17 NA 61
Quartz crystal (Brazillian pebble)__pounds__ 1,180,153 607 1,291,003 477
_________________ thousand short tons__ 3,456 11,487 3,302 11,990
Sand and gravel:
Glasssand._____________________ do____ 25 144 43 194
Other sand and gravel_ _ _do____ 729 984 854 1,253
Sodium sulfate_._________ _do____ 305 5,108 286 4,808
Stone and whiting._______________________ NA r 24,629 NA 29,306
Strontium: Mineral . ________.__ short tons__ 12,896 290 27,803 59
Sulfur and pyrites:
Sulfur, ores and other forms, n.e.s.
thousand long tons_- 1,572 64,277 1,674 57,222
________________________ 13 68 99 322
Tale: Unmanuiactured _________ short tons. - 24,813 973 20,358 749
els:
Carbon black:
Acetylene_ _ _________________ pounds.. 5,343,923 915 7,097,186 1,220
c lGas black and carbon black.._.___ do.... 2,851,812 173 1,129,280 165
oal:
Bituminous, slack, culm and lignite
short tons__ 224,394 1,900 108,914 1,081
Briquets_ . _ . ... do____ 2,891 44 1,351 18
P Coke. - e do___. 94,085 1,904 178,052 3,354
eat:
Fertilizer grade_ _ _ _ ____________ do.___ 285,875 12,716 297,364 13,631
Poultry and stable grade________ do_... 1,725 100 ,633 121
Petroleum:
rude oil___________ thousand barrels__ 472,323 1,067,450 513,849 1,120,191
Gasoline_ _ _ _ . ________________ do____ 21,591 ,614 22,709 87,203
Special naphtha_ _do____ 1,399 8,442 3,191 8,233
erosine. _ ___._.______ _-do____ 190 568 965 2,5
Distillate fuel oil . ____ --do____ r 67,234 r 199,600 78,275 228,867
Residual fuel oil -_ _-do.__. r409,928 r 807,578 461,611 987,848
Military jet fuel____ ldo___. 7,117 21,066 5,134 15,813
Commercial jet fuel_ do_.__. r 31,390 r 95,112 40,405 124,447
Liquefied gases_______ do_.__ 11,647 19,916 12,651 20,37
Asph: do___. 6,236 13,096 4,761 10,284
_do_.__. 29,350 71,321 38,008 87,798
_do___. 33 533 163 1,535
do____ 17 74 158 799
_______ s £ Y [ 40 106
XX 8,562,563 XX 8,212,755

r Revised. NA Not available. XX Not applicable.

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

9§

1968 1969 »
World rt United States ‘World t United States
Mineral
Thousand short tons Percent Thousand short tons Percent
(unless otherwise stated) of world (unless otherwise stated) of world
Fuels:
gar?on black - i eeicccciccccnnc-co----Zthousand pounds_. 5,144,207 2,811,806 55 5,585,639 2,963,261 53
oal:
Bituminous . - _ . cececcccmmcccmce———e 2,078,608 540,428 26 2,139,111 555,493 26
Lignite________________ 811,037 4,817 1 832,677 ,012 1
Pennsylvania anthracite 202,032 11,461 6 199,602 10,473 5
Coke (excluding breeze):
Gashouse 3_ _ . e e cmcm——— 17,975 174 1 16,755 NA NA
Oven and beehive_. 346,832 63,653 18 338,747 64,757 19
Natural gas (marketable) - 31,071,657 19,322,400 62 33,999,154 20,698,240 61
Peat_ . _____.____________ 208,423 619 ® 218,584 572 ®
Petroleum (crude)____________ e mememmecmcceeememe—————— thousand barrels_. 14,104,250 3,829,042 24 15,220,221 3,871,751 22
Nonmetals:
Asbestos e eccemcceeeeea 3,290 121 4 NA 126 NA
Barite____ 4,017 4927 23 4,188 1,077 26
Cement_ ___ 3,009,950 5412,278 14 3,168,951 5416,889 13
China clay_____ 12,836 64,201 33 NA 64,739 NA
Corundum_ . ___ T emmmcmcmcce mmmmmdee T it emeaeaaa
Diamonds._ 10,481 e aeecceoa 11,156 ool cdcecaoo
Diatomite__ 1,650 7627 38 1,554 598 38
Feldspar. __ 2,170 668 31 2,267 674 30
Fluorspar. _ 3,906 252 6 4,174 183
Graphite_ 481 w NA 341 w NA
Gypsum._ _______________.___.__ 53,443 10,018 19 55,195 9,881 18
Lime (sold or used by producers) - 93,259 18,637 20 97,591 20,209 21
Magnesite. _ . ___________._..._ 11,656 w NA 12,027 w NA
Mica (including scrap) .. 343,468 250,661 73 863,858 266,115 73
Nitrogen, agricultural 8_ 27,872 6,872 25 30,582 6,985 23
Phosphate rock__________ 92,500 41,251 45 87,725 NA
Potash (K20 equivalent)_ 17,856 2,722 15 18,311 2,804 15
Pumice o ____________.__ 14,957 8,530 24 14,613 3,609 25
Pyrites_ 22,114 872 4 )T : NA
Salt_________ 139,248 528,818 - 21 147,571 530,848 21
Strontium o_ _____ 14 & amae- 80 o mccioe cmemeeo-
Sulfur, elemental ___ ... ___..__ 18,619 8,814 47 19,655 8,660 44
Tale, pyrophyllite, and soapstone._ 4,866 8 20 5,015 1,029 21
Vermiculite O _ e cccmmmccceaea 419 290 69 463 310 67
Metals, mine basis:
Antimony (content of ore and concentrate) 67,737 856 1 72,059 938
Arsenic, white 9___________ ... w NA 57 W NA
Bauxite_.____________ _thousand long tons_. 45,221 101,665 4 51,1138 101,843 4
Beryllium concentrate. _ _ ..o short tons._. 7,219 168 2 7,926 w NA
Bismuth_ . _________ -thousand pounds. . 8,076 W NA 8,465 W NA
Cadmium e cdccccccccmcmaan do_... 32,3854 110,651 33 37,587 112,646 34
Chromite. - .o ccccccccacccccacccacmcecccemmcmcmmece—eaae= 75,886  ceccmcaccce cecceee- 5,685 cemeccecn acmaaa
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Cobalt (contained) e eeeccmcmemcemmma——naaa r23
Columbium-tantalum concentrates °____. . _thousand pounds._. 19,844
Copper (content of ore and concentrate) . __ oo eeeeaaaa 6,02

Gol <f ________________________________ -thousand troy ounces._. 46,154
Iron ore._ oo ~--thousand long tons_. 674,440
Lead (content of ore and concentrate) . . o cccccmaeaa ,299
Manganese ore (35 percent or more Mn) - . o ccecceaeeeeen 18,727
MerCUrY - o o oo eeemam -thousand 76-pound flasks_. 258
Molybtf’enum (content of ore and concentrate) __.____________ thousand pounds.. 125,735
Nickel (content of ore and concentrate) . __ ... 546
Platinum groups (Pt., Pd., etc.).____.__ -thousand troy ounces.. 3,394
Silver. - . e do___. 275,075

Tin (content of ore and concentrate) . _ .. _____________.._ long tons_._ 227 ',935

Titanium concentrates:

Tlmenite O e ccmccccc—eemee 3,261
Rutile e ccmmememmmmmmmm—mem—a—— 339
Tungsten concentrate (contained tungsten).___ ~.short tons_. 35,212
Vanadium (content of ore and concentrate) ®_ _ ________________________ do____ 11,799
Zinc (content of ore and concentrate) .- ooao o iiccoaooaoaa 5,499
Metals, smelter basis:
Aluminum . e 8,875
Copper. - e - 6,804
Iron, pig (including ferroalloys) - - 425,424
Liead o e e e 8,881
Magnesium . . _ .o e short tons_. 212,663
Selenium ®__ ___________ ---thousand pounds.. 2,0
Steel ingots and castings__ _ . _ oo 588,626
Tellurium o_____________ _thousand pounds.. 2
TN 17 e ——————————— long tons._. 280,768
Uranium oxide (U3Os) o-_ - -short tons_. 22,772
N e — e e e ——m— e mm e 5,125

979

5,094
6,483
529

38,255
141,351
91,388
16 467
98,375

633

16 131,462
121
183,453

12,338
1,021

w NA
W NA
121,545 23
,783 4
13 88,260 12
12 509 14

6 ®
29 10
99,807 70
16 3

22 ()
41,906 15
w NA
931 26
............ NA
4,702 13
5,577 49
558 9
3,793 38
141,585 21
97,593 21
15 639 17
99,886 45
1,229 45
16 141,262 22
234 55,

345 (@)
10,934 51
1,041 19

» Preliminary. r Revised. NA Not available. ‘W Withheld to avoid disclosing individual company confidential data.
1 Total is not strictly comparable with previous years as it does not represent total world production. Confidential U.S. data are excluded. The data includes reported fig-
ures and reasonable estimates in some instances where data were not available, no reasonable estimate could be made and none has been included except for gold, silver, and

pyrites.
2 Less than 14 unit.
3 Includes low- and medium-temperature and gashouse coke.
4 Sold or used by producers.
5 Includes Puerto Rico.
6 Kaolin sold or used by producers.
7 Average annual production from the appropriate 3-year totals, 1966-68.
8 Year ended June 30 of year stated (United Nations).
9 World total exclusive of U.S.S.R.
10 Dry bauxite equivalent of crude ore.
11 Includes secondary.
12 Recoverable.
13 Tron-nickel ore.

14 Smelter ouetgut from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, exclusive of scrap, was as follow: 1968, 1,

16 Lead refined from domestic and foreign ores, excludes lead refined from imported base bullion.

16 Data from American Iron and Steel Institute. Excludes production of castings by companies that do not produce steel ingots.

17 Includes tin content of alloys made directly from ores.
18 U,S. imports of tin concentrates (tin content).

233,951; 1969, 1,547,494,
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Injury Experience and Worktime
in the Mineral Industries by States

By Forrest T. Moyer !

The safety record for all mineral mining
and processing industries in 1969 showed
an improvement in fatality experience but
a worsening in nonfatal-injury experience.
The composite frequency rate for all in-
juries was 3 percent worse and the injury-
severity rate was 11 percent better than in
1968. Overall operating activity, as gaged
by man-hours of worktime, was slightly
lower in 1969.

These data comprise the injury and work
experience of all personnel engaged in pro-
duction, exploration, development, main-
tenance, repair, and force-account construc-
tion work, including supervisory and tech-
nical personnel, and working partners and
owners at mineral-producing and mineral-
processing establishments in the United
States. Data concerning officeworkers are
excluded except for the oil and gas indus-
try for which such information is not separ-
able. All injury rates and totals are calcu-
lated from data before rounding. The data
for 1969 are preliminary except for the

coke, oil and natural gas, native asphalt,
peat, and slag industries, which are final.
The figures represent’ full coverage for all
industries except oil and gas for which
coverage is not complete, particularly with
respect to small companies.

Injury and worktime data were collected
from coal producers as required by the
Federal Coal Mine Safety Act as Amended
(830 U.S. Code, secs. 455-482, Supp. III
(1968) ) . Similar information was collected

~as required by the Federal Metal and Non-

metallic Mine Safety Act (30 U.S. Code,
secs. 721-740, Supp. III (1968) ) from metal,
nonmetal, stone, and sand and gravel pro-
ducers. Mineral and mineral fuel produc-
ers and processors, not covered under either
of the acts, voluntarily reported the re-
quested injury and worktime data.

Information on the major mineral-in-
dustry segments in this chapter is broken
down to specific component industries in
a companion chapter in Volume I-II of the
Minerals Yearbook.

INJURY EXPERIENCE

The composite rate of occurrence of
17.32 disabling work injuries per million
man-hours for all mineral industries in 1969
comprised frequencies of 0.27 for fatal and
17.05 for nonfatal injuries. The fatality
rate was improved by 16 percent from that
of 0.32 in 1968. For nonfatal injuries the
rate of occurrence worsened by 4 percent
from that of 16.44 in 1968.

The injury-severity rate of 2,427 days
lost per million man-hours of worktime
was better than that of 2,741 in 1968, owing
primarily to the lower number of fatalities.
The total of 510 work fatalities in 1969

was 97 less than in 1968. This improve-
ment in fatality experience resulted prin-
cipally from the absence of major disasters
(a single accident which results in the
death of five men or more) throughout
1969. In 1968, there were three major dis-
asters with a total of 108 work fatalities;
a shaft fire at a Louisiana salt mine re-
sulted in 21 deaths, a dust explosion at a
Kentucky coal mine caused nine fatalities,
and a gas and dust explosion at a West
Virginia coal mine resulted in 78 deaths.

1 Chief, Office of Accident Analysis.

39



40 MINERALS YEARBOOK, 1969

Nonfatal injuries for all mineral mining
and processing industries totaled 32,125 in
1969 or 871 more than in the preceding
year. This higher number of injuries cou-
pled with the slightly lower worktime re-
sulted in the worsened frequency rate for
nonfatal injuries in 1969.

Industry Data.—The safety records of the
separate mineral industries displayed vary-
ing trends in 1969, as shown in the sum-
mary section at the end of table 1.

The safety record of the coal mining in-
dustry improved appreciably in fatality
experience but worsened slightly in non-
fatal injury experience. Work fatalities in
1969 totaled 203 and occurred at a fre-
quency rate of 0.85 per million man-hours;
both are record annual low points in sta-
tistical history. The previous low records
were 222 fatal injuries in 1967 and 0.90
fatality per million man-hours in 1950 and
1953. Fatality experience for the preceed-
ing year, 1968, was 311 deaths at a ‘fre-
quency rate of 1.33. The better fatality re-
cord in 1969 resulted from the improved

experience at bituminous: coal and lignite .

mines, which more than offset the sharply
worsened record at anthracite mines, There
were no major disasters in 1969, whereas
in 1968 two major disasters in bituminous
coal mines claimed 87 lives. As a result of
the improved fatality experience in 1969,
the severity rate for all injuries was lowered
appreciably to 7,309 days lost per million
man-hours in 1969. The total of 9,800 non-
fatal injuries was 161 higher than in 1968;
as a result, the frequency rate for these
injuries advanced slightly to 41.21 compared
with 41.12 in 1968.

All general measures of safety perform-
ance for the metal mining and milling in-
dustry worsened in 1969. The totals of 68
fatal and 3,730 nonfatal injuries were re-
spectively nine and 3855 higher than in
1968. The frequency rates of 0.43 for fatal
and 2350 for nonfatal injuries and the
severity rate of 3,760 for all injuries all
compared unfavorably with the correspond-
ing figures for 1968.

The overall safety record for the non-
metal (all nonmetals except stone and sand
and gravel) mining and milling industry
was improved in all respects during 1969.
The totals of 27 fatal and 2,360 nonfatal
injuries were respectively 12 and 112 below
the corresponding figures for 1968. There
was marked improvement in the fatality

frequency rate, 0.28, and the severity rate
of 2,615 for all injuries in 1969. The non-
fatal-injury frequency rate of 24.16 was
slightly better than in 1968. There were
no major disasters in 1969, but in 1968
there was one which claimed 21 lives in a
salt mine.

The total of 31 fatal injuries at sand
and gravel plants, five more than in 1968,
resulted in a worsened fatality-frequency
rate of 0.33 and an overall injury-severity
rate of 3,025 in 1969. For nonfatal injur-
ies, both the total of 1,930 and the fre-
quency of 20,49 per million manhours were
slightly better than in 1968.

Fatality experience was improved, but
the nonfatal injury record worsened at
stone quarries in 1969. Fatalities totaled 53,
or five less, than in 1968, and this reduc-
tion resulted in a lower severity rate of
2,635 for all injuries in 1969. The total of
3,390 nonfatal injuries was 130 more than
in 1968, and the frequency rate for these
injuries increased to 18.13 in 1969.

The totals of 95 fatal and 9,023 nonfatal
injuries in the oil and gas industries dur-
ing 1969 were, respectively, seven and 46
less than in 1968. However, owing to a
larger proportional decline in worktime,
the frequency rate for fatalities was un-
changed and for nonfatal injuries was
slightly higher than in 1968. The injury-
severity rate of 983 was virtually the same
as in 1968.

Injury experience in the coal-coking in-
dustry worsened appreciably in 1969. There
were 15 fatal and 231 nonfatal injuries,
respectively eight and 27 more than in
1968. As a result, the frequency rate of
all injuries increased to 6.39 per million
man-hours and the severity rate to 2,533
days lost per million man-hours.

All measures of injury experience at non-
ferrous smelting, reducing, and refining
plants worsened appreciably in 1969. There
were 15 fatal and 1565 nonfatal injuries
compared with four and 1,155, respectively,
in 1968. The frequency rate of 12.61 for all
injuries in 1969 was 19 percent higher and
the severity rate of 1,293 was 78 percent
higher than in 1968.

Mine Data—The fatality record for all
mines (excluding the milling activities)
was appreciably better in 1969, but non-
fatal-injury experience showed little change
from 1968. The total fatalities, 344, were
117 fewer than in 1968, owing primarily to
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the absence of major disasters in 1969. As
a result, the frequency rate for fatal in-
juries was improved to 0.65, and the sever-
ity rate for all injuries was lowered to
5,551 in 1969. Nonfatal injuries increased
by 289 to a total of 16,755 in 1969, but the
frequency rate for these injuries, 31.77, was
the same as in 1968, owing to the increased
man-hours worked.

At all underground mines (including the
associated surface shops and yards), the
total of 227 fatal injuries with a frequency
rate of 0.92 was appreciably better than the
1968 record of 351 fatalities with a fre-
quency of 1.44. In 1969, there were no
major disasters, whereas in 1968, there
were three with a total loss of 108 lives.
Because of the improved fatality experience,
the severity rate for all injuries was re-
duced to 7,947 in 1969 from 11,358 in 1968.
The total of 11,265 nonfatal injuries was
278 higher than in 1968, and the frequency
rate for these injuries increased slightly to
45.59 in 1969.

At all surface mining operations, each
general measure of injury experience wor-
sened in 1969 except the frequency rate of
nonfatal injuries in which there was a
slight improvement. The totals of 117 fatal
and 5490 nonfatal injuries were respec-
tively seven and 11 higher than in 1968.
The fatality frequency rate of 0.42 and the
severity rate of 3,439 were slightly higher
than the corresponding data for 1968. The
nonfatal-injury frequency rate of 19.58 was
slightly better than in 1968, owing to the
increased worktime which more than offset
the larger number of these injuries in 1969.

Mill Data—All general measures of safety
performance in the total mineral milling,
processing, and cleaning activities worsened
in 1969. The totals of 38 fatal and 4,500
nonfatal injuries were respectively six and
197 higher in 1968. Similarly, the frequency
rates of 0.15 for fatal and 18.02 for non-
fatal injuries and the overall severity ratc
of 1,766 were higher than the correspond-
ing data for 1968.

State Data.—The mineral industries of
Idaho, in which metal mining is dominant,
had the highest injury-frequency rate of
thesc industries in any State during 1969.
The rate of 55.68 injuries per million man-

hours ‘represented a marked retrogression
from that of 46.42 in 1968. Mineral mines
and processing or cleaning plants in West
Virginia, where coal mining predominates,
ranked second highest in injury frequency
with a rate of 53.85 in 1969. In Virginia
and Kentucky, the mineral industries had
respective frequency rates of 4342 and
42.97, the third and fourth highest of any
State.

Mineral mines and processing plants in
Idaho in 1969 had a higher injury-severity
rate, 9,110 days lost per million man-hours,
than these industries in any other State.
The next highest injury-severity rates in
1969 were for the mineral operations in
West Virginia (8,725), Colorado (8,140),
and North Dakota (7,954).

The mineral industries of West Virginia
had a higher total of work fatalities, 70,
in 1969 than these industries in any other
State. States ranking next in number of
mineral industry fatalities during 1969 were
Pennsylvania (43), Kentucky (40), Ohio
(25) , and Virginia (22). States ranked by
number of nonfatal injuries in mines and
processing plants during 1969 were West
Virginia (3,942), Pennsylvania (1,904),
Kentucky (1,770), Virginia (1,253), and
Illinois (1,017).

Of the States with major mineral indus-
try activity (more than 10 million man-
hours of worktime) in 1969, mines and
plants had the lowest injury-frequency
rates in Minnesota (8.81), Alabama (12.41),
Florida (12.97), Louisiana (16.92), and
Arizona (18.25). The most favorable in-
jury-severity rates were for the mineral
industries in Minnesota (1,023) , New York
(1,489), Texas (1,955), Indiana (2,050),
and Arkansas (2,058) .

In 1969, the relative size of the mineral
mining and milling activity in the ranking
States, as measured by worktime in millions
of man-hours, was as follows: Pennsylvania
(78.8) , West Virginia (74.5), Kentucky
(42.1), Ohio (37.8), and Califorian (35.6).
States with the largest number of man-
hours worked (in millions) within the
major groupings of the mineral industries
were as follows: Coal, West Virginia (71.3) ;
metal, Arizona (30.4); nonmetal, Califor-
nia (9.9); stonc, Pennsylvania (18.7); and
sand and gravel, California (10.5).



42 MINERALS YEARBOOK, 1969

ACTIVE OPERATIONS

The active mineral-extractive and proces-
sing establishments in the United States
during 1968 are shown in table 1 by States
for each of the general groupings except
the oil and gas industries. Similiar data
for 1969 are not yet available.

Producers and processors of minerals re-
ported 25874 active mines, quarries, pits,

dredges, brine, well, and other types of
mineral-extractive operations in 1968. The
largest numbers of mining establishments
were in Pennsylvania (1,906), Kentucky
(1,698), West Virginia (1,501), and Cali-
fornia (1,495) . Active mineral cleaning and
processing plants totaled 5,469 in 1968.

WORKTIME AND WORK STOPPAGES

Total worktime of 1,884 million man-
hours in the mineral industries during
. 1969 was slightly lower than in 1968.

A total of 531 work stoppages in the
mineral industries during 1969 resulted in
a time loss of nearly 2.4 million man-days
of work, according to the Bureau of Labor
Statistics, U.S. Department of Labor. In
bituminous coal and lignite mining there

were 457 stoppages during the year with
a time loss of 900,600 man-days. In the
refining department of the oil industry, 16
stoppages caused a loss of 992,700 man-days.
Other mineral industries with appreciable
loss of time from stoppages in 1969 were
the copper mining, primary nonferrous
smelting and refining, and cement indus-
tries (details in table 3) .

SAFETY COMPETITIONS

The annual safety competitions conduc-
ted by the Bureau of Mines have been
recognized as effective tools to promote
accident-prevention work in the mineral
industries. They are used at the enrolled
operations to arouse and maintain the in-
terest of employees in daily safe working
practices as well as to provide recognition
for outstanding work in safety., A total of
1,414 mineral operations participated in
these contests during 1969.

In 1969, a total of 927 mines, open pits,
and quarries competed in the 45th Na-
tional Safety Competition (the “Sentinels
of Safety” contest) cosponsored by the
Bureau and the American Mining Congress.
Of the participants, 410, or 44 percent of
the total, operated throughout 1969 with-
out a disabling work injury. The aggre-
gate worktime of these injury-free plants
was 30.0 million man-hours, or 19 percent
of the total man-hours of exposure at all
enrolled operations. The National Safety
Competition comprises six groupings of
plants so as to assure equality of competi-
tion among operations with relatively simi-
lar working conditions. The winning oper-
ation in each group is awarded the “Senti-
nels of Safety” trophy and a plant flag. In
addition, each employee and official at the
winning plant receives a personal “Certifi-

cate of Accomplishment in Safety” from the
Bureau in recognition of his daily contri-
bution to the winning record.

The following operations won the “Senti-
nels of Safety” trophies in each of the six
competing groups for being worked the
largest number of injury-free man-hours
through 1969:

Underground Coal Mines—No. 7 South
Main mine, United States Steel Corp.,
Lynch District, Lynch, Ky., 367,894 man-
hours.

Surface Coal Mines—Sandow strip mine,
Industrial Generating Co., Rockdale, Tex.,
250,768 man-hours.

Underground Metal Mines—Flat Gap
mine, New Jersey Zinc Co., Treadway,
Tenn., 281,847 man-hours.

Underground Nonmetal Mines—Carls-
bad Potash Properties, Duval Corp., Carls-
bad, N. Mex., 613,615 man-hours.

Open-Pit Mines (Metal and Nonmetal).—
Santa Rita mine, Kennecott Copper Corp.,
Chino Mines Division, Santa Rita, N. Mex.,
1,099,799 man-hours.

Stone Quarries—Calcite quarry, United
States Steel Corp., Michigan Limestone
Operations, Rogers City, Mich., 1,199,003
man-hours. '

A total of 261 operations participated in
the National Sand and Gravel Safety Com-
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petition sponsored by the Bureau. There
were 157 injury-free plants, 60 percent of
the total number enrolled in the 1969 con-
test. These plants were operated 5.9 million
man-hours without injuries, or 45 percent
of the total worktime of all participating
operations.

The following plants won top safety
honors for injury-free records in 1969 in
the bank or pit and the dredge groups into
which the .contest is divided:

Bank or pit—Martin pit, Silver Hill Sand
and Gravel Company, Silver Hill, Md.,
424,844 man-hours.

Dredge.—Curry Street plant, Glacier Sand

and Gravel Company,
231,429 man-hours.

Three other annual safety competitions
cosponsored with the Bureau by the Na-
tional Lime Association, the National Lime-
stone Institute, and the National Slag As-
sociation were conducted in 1969. A total
of 226 operations were enrolled in these
contests. Of these, 102 plants, 45 percent
of all participants, had no disabling work
injuries throughout 1969. The injury-free
plants were operated 6.6 million man-hours,
or 32 percent of the total worktime at all
enrolled operations.

Portland, Oreg.,



Table 1.—Worktime and injury experience in the mineral industries (mines and mills) in the United States, by State 1

Man-days Man-hours Number of injuries Injury rates per million man-hours Count of
Average men worked worked - operations
State and industry group  working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969  Mines Mills
Alabama ‘
0al_ oo 4,866 4,926 1,064 1,106 8,503 8,818 9 5 128 100 15.52 11.91 7,351 3,892 146 19
Metal .. _._____ 929 1,140 284 270 2,338 2,210 _____. 1 22 20 9.41 9.50 1,011 3,323 20 5
Nonmetal and native
asphalt___.__._.._ 719 825 196 209 1,600 1,678 ____._ _._.._. 23 20 14.38 11.92 341 101 37 25
Sand and gravel. 519 585 144 151 1,276 1,325 1 . 19 20 15.68 15.10 4,953 264 65 ...
tone_ _ ... ___.____._ 2,526 2,505 716 699 5,890 5,722 2 1 60 78 10.53 13.81 2,574 2,387 58 57
Totaloraverage... 9,558 9,985 2,405 2,485 19,606 19,749 12 7 247 238 13.21 12.41 4,432 2,812 326 106
Alaska:
Coal and peat 2. _____ 107 110 23 25 202 213 _._._. 19 17 94,03 79.82 1,821 1,517 5 2
etal ________._.__._ 237 200 30 29 260 256 1 7 7 80.80 27.33 27,089 437 83 2
Nonmetal . ____._.__ 18 15 3 3 25 20 1 2 . 118.18 ______ 237,975 ______ 1 1
Sand and gravel_____ 685 885 138 145 1,181 1,157 _____. 28 26 23.71 22.47 522 521 75 ..
Stone_ _____________ 113 135 14 22 115 197 ... 2 3 17,34 15.24 564 437 27 25
Totaloraverage.._. 1,160 1,350 204 223 1,784 1,843 2 .. 58 53 33.64 28.76 7,921 610 191 30
Arizona:
4 5 1 1 4 B o mmece e e e e e | S
10,812 12,310 3,054 38,805 24,542 380,408 12 12 502 549 20.94 18.45 3,874 8,412 272 27
220 250 47 55 404 465 ______ ______ 6 5 14.87 10.76 468 99 43 14
1,021 1,340 242 324 1,936 2,619 2 1 42 52 22,72 20.24 6,970 2,960 162 ______
Stone_ - ___._. 405 410 108 118 867 907 _____. ... 10 9 11.53 9.92 293 498 81 38
Total or average .. 12,462 14,315 3,451 4,297 27,758 84,408 14 13 560 615 20.68 18.25 3,928 38,256 559 79
Arkansas: .
oal_______________ 109 130 21 26 164 207 . . ... 7 7 42.66 33.81 1,121 879 14 .
Metal .___. 2,098 2,135 607 608 4,853 4,861 1 1 71 54 14.84 11.31 3,019 2,012 7 5
Nonmetal 1,063 960 263 239 2,101 ,916  ______ 1 68 67 32.87 35.49 605 4,935 48 18
Sand and gravel_____ 628 770 158 185 1,425 1,642 ______ __.._. 27 36 18.95 21.93 348 522 181 ______
Stone_ _____________ 1,258 1,835 347 381 2,975 3,300 1 . 51 88 17.48 26.67 3,358 1,294 112 64
Totaloraverage_.. 5,156 5,335 1,395 1,439 11,518 11,926 2 2 224 262 19.62 21.30 2,309 2,058 362 87
California:
oal ______________. 1 1 5 LB L il mmccn mmmn e e e 1
Metal _____._________ 2,458 2,365 601 585 4,790 4,689 4 2 128 188 27.56 40.52 6,419 3,757 258 26
Nonmetal and native :
asphalt.__________ 4,364 4,415 1,158 1,229 9,248 9,863 _.____ 2 163 226 17.63 23.02 1,074 2,584 224 69
Sand and gravel __. 5,934 5,355 1,416 1,275 11,427 10,453 1 3 276 238 24.24 23.06 1,160 2,388 780 ___.___
Stone_ ___.__.__._.___. 4,565 4,280 1,326 1,313 10,839 10,582 4 2 121 145 11.5683 13.89 2,845 1,606 279 137
Peat_ ____.__.__._..____ 14 14 2 15 14 o iiih emciin emmmce cmmee e e e 3 .-
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Total or average... 17,341 16,385 4,500 4,404 36,324 35,607 9 9 688 79¢ 19.19 22.61 2,334 2,389 1,495 232
Colorado:
. J07:1 1,395 306 334 2,416 2,579 6 4 85 77 87.67 81.40 16,559 10,708 70 3
4,415 1,216 1,131 9,921 9,010 3 13 370 392 37.60 44.95 3,794 10,405 558 23
500 89 107 709 859 ... .. 15 22 21,16 25.50 332 1,356 101 18
1,495 262 310 2,125 2,530 1 1 64 49 30.59 19.76 6,435 2,835 362 ______
525 126 119 1,024 978 . 19 9 18.55 9.25 1,457 282 140 32
25 6 3 29 b (R 1 1 35.08 58.28 245 466 19 ______
Total oraverage... 8,294 8,355 2,005 2,004 16,223 15,970 10 18 554 550 34.76 385.57 5,736 8,140 1,250 76
Connecticut:
Nonmetal .. _______ 138 85 39 22 314 182 _____. ___.__ 10 4 31.86 21.99 335 896 5 3
Sand and gravel_ 456 505 97 112 785 912 ______ ______ 11 19 14.02 20.84 516 280 82 ______
Stone. o o-.____ - 384 400 106 106 888 894 ____._ _____. 20 17 22.583 19.02 550 616 24 22
Total or average.__ 978 990 241 240 1,986 1,987 ____.._ ... 41 40 20.64 20.13 502 488 111 25
Delaware:
Nonmetal 12 O] 3 1 23 5 . ) 42.93 ______ 780 ... 1 1
Sand and gravel. 66 45 14 10 112 87 ______ 1 1 8.91 11.53 71 427 15 .
Stone 10 __.___ 2 ... 20 L el alecal cmcice mmmcce dmccc mdcmme mcmememee- 1 1
Total or average._ . 88 45 19 11 155 92 L e 2 1 12.89 10.90 161 403 17 2
Florida:
Metal 150 50 53 399 422 . cecice e e e e memmee 2 ..
Nonmetal 3,305 987 993 7,904 7,968 ______ 2 81 64 10.25 8.28 290 1,996 47 36
Sand and gravel. 375 80 102 690 911 1 1 18 23 27.52 26.35 9,521 11,925 57 ______
Stone 2,835 685 676 6,125 5,959 2 4 95 104 15.84 18.12 2,821 5,560 95 70
Peat. 45 8 11 58 85 e cecon e 1l 11.82 _____. 496 11 ..
Total or average... 6,086 6,215 1,809 1,835 15,176 15,345 3. 7 194 192 12.98 12.97 1,722 3,906 212 106
Georgia:
Metal __________.__ 119 125 36 39 303 330 ______ ______ 7 1 23.10 3.03 548 27 -4 3
Nonmetal and peat_. 3,480 3,306 1,062 1,004 8,454 8,076 1 215 212 25.43 26.38 693 1,776 78 36
Sand and gravel.____ 241 230 60 61 546 551 ______ ______ 10 11 18.32 19.95 771 437 31 ...
Stone_ ___________.. 3,086 2,855 819 746 7,062 6,614 2 3 121 125 17.42 19.35 2,259 4,400 97 86
Total oraverage.__ 6,926 6,515 1,967 1,850 16,865 15,572 2 4 353 349 21.69 22.67 1,369 2,806 210 125
Hawaii:
102 95 9 12 71 91 1 4 14.17 43.94 213 538 28 4
31 35 3 3 22 26 o e e e e e mmmmmm mmmmn 9 ______
493 585 115 156 939 1,310 40 44 42.58 33.58 1,604 869 41 21
Total or average. .. 626 716 127 171 1,082 1,427 _____. _____. 41 48 89.72 33.64 1,475 833 78 25
Idaho: )
Metal _________ wee-- 2,456 2,815 598 572 4,778 4,576 4 B 261 847 65.46 176.92 8,928 12,5661 133 14

See footnotes at end of table,
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Table 1.—~Worktime and injury experience in the mineral industries (mines and mills) in

the United States, by State 1—Continued

Man-days Man-hours Number of injuries Injury rates per million man-hours Count of
Average men worked worked operations
State and industry group  working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 Mines Mills
Idaho—Continued
Nonmetal and peat_. 515 485 122 108 1,032 903 1 25 15 24.28 17.72 1,571 6,856 25 11
Sand and gravel 352 815 63 133 505 1,066 .___.. ...... 11 19 21.79 17.82 1,085 356 158 ...
Stone. __.________.__ 202 310 36 63 298 518 ______ ooo--- 6 6 20.12 11.69 902 479 30 19
Total oraverage... 3,525 3,925 818 877 6,613 7,059 4 6 303 387 46.42 55.68 6,820 9,110 346 44
Illinois:
oal__ . __._..___. 8,461 8,600 2,123 2,268 16,605 17,360 15 712 745 43.78 43.49 8,211 6,116 69 44
Metal .____ - 48 50 13 14 104 1156 ... __ 8 7 76.90 60.85 1,365 1,852 5 1
Nonmetal._________ 1,160 1,065 328 256 2,666 2,072 2 80 45 80.75 21.71 5,593 961 58 27
Sand and gravel 1,675 391 380 3,308 3,257 1 53 50 16.85 15.835 2,408 1,013 361 ______
Stone_ ________. 3,530 984 961 8,167 7,966 1 130 170  16.04 21.59 1,405 2,507 243 177
Peat_______________ 41 5 3 48 28  eee mmmece ccmmen mmmmee memcme mmmmme mmmmmm mmmmea 6 ...
Total or average__. 15,054 14,965 3,844 3,881 380,894 30,795 19 14 983 1,017 382.483 33.41 5,530 4,275 742 249
Indiana:
oal . _..._. 2,269 2,310 583 605 4,521 4,660 4 ... 186 186 42.03 39.92 17,240 918 44 14
Nonmetal . __ _______ 790 665 212 177 1,672 1,412 1 . 22 20 13.76 14.17 3,821 789 35 18
Sand and gravel_._._ 1,010 930 243 230 2,112 2,009 1 38 37 18.47 18.91 3,215 4,460 225 ______
Stone__________ 2,76 3,040 747 830 6,176 6,644 2 2 125 102 20.56 15.65 2,597 2,392 130 105
26 6 5 45 4 .. ... 1 1 22.38 22.91 2,126 641 6 .
6,975 1,790 1,847 14,525 14,768 8 3 372 346 26.16 23.63 4,271 2,050 440 137
175 44 45 391 408 ______ ... 10 10 25.57 24.83 575 571 16 ______
535 169 184 1,364 1,076 ____.__ 1 53 33 88.84 31.62 1,019 6,171 27 23
925 220 191 2,011 1,762 1 1 34 28 17.40 16.46 3,311 5,326 311 ______
2,470 698 676 5,971 5,844 4 1 85 87 14.90 15.06 4,388 2,429 264 123
4,110 1,130 1,046 9,738 9,084 5 3 182 158 19.20 17.72 3,541 3,351 618 146
2385 58 73 419 18 18 42.98 34.06 432 341 9 4
30 14 7 111 7 4 62.79 69.69 1,839 2,230 9 .
1,070 236 238 1,894 71 65 87.50 34.283 1,240 516 35 20
635 231 146 2,034 39 22 19.17 17.85 479 8,018 203 ...
Stone. . ____._____.__ 1,651 1,610 422 424 3,495 38 35 11.16 9.97 2,045 36 175 84
Total or average.._. 3,909 3,580 960 887 7,958 7,282 1 1 173 144 21.88 19.91 1,365 1,772 431 108
Kentucky:
Coal .. _____________ 22,840 22,600 4,491 4,587 85,689 36,178 58 34 1,704 1,600 49.87 45.11 13,259 7,671 1,492 58
- 67 45 19 11 151 92 1 ... 15 11 106.03 119.88 41,101 5,166 2 1
Nonmetal . . ________ 293 235 67 55 537 440 ______ ______ 19 19 35.89 48.19 7,947 10,925 56 11
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Sand and gravel_____ 312 305 85 79 812 764 . .. 32 15 39.42 19.89 8,388 736 35 ...
Stone_ _____________ 2,142 2,200 530 552 4,389 4,608 7 6 142 125 33.95 28.43 10,463 9,244 113 111
Total or average__. 25,654 25,345 5,192 5,285 41,577 42,073 66 40 1,912 1,770 47.57 42.97 12,902 7,747 1,698 181
Louisiana:
Metal __ .. ... 809 1,100 296 401 2,364 8,057 __._..._ __._.___ 11 14 4.65 4.58 145 169 _..._. 2
Nonmetal_.__.__.____ 2,001 2,105 597 621 5,335 5,062 24 2 115 118 26.05 23.71 28,520 8,759 33 21
Sand and gravel 1,000 1,215 235 295 2,122 2,594 1 2 34 51 16.50 20.483 3,285 5,080 70 ..
Stone_ _.______..___ 682 585 230 190 1,954 1,759 ______. ______ 47 24 24.06 13.65 638 331 13 16
Totaloraverage... 4,492 5,000 1,357 1,507 11,775 12,472 25 4 207 207 19.70 16.92 13,641 2,670 116 39
Maine:
Metal and peat_____ 79 105 23 28 162 6 5 86.93 22.55 535 433 3 1
Nonmetal . . ________ 83 75 18 15 148 3 5 20.29 40.98 162 172 15 3
Sand and gravel_____ 1,437 625 241 124 2,084 42 23 20.15 20.82 461 386 178 ...
Stone_ _________.____ 411 200 89 63 726 18 12 24.79 23.06 705 311 30 24
Total oraverage... 2,010 1,005 371 230 3,121 69 45 22.11 22.85 507 358 221 28
Maryland and District
of Columbia:
Coal and peat_____._ 345 71 75 571 600 ______ 6 6 10.50 10.00 954 910 82 _____.
Nonmetal . ____ 185 39 47 313 372 ______ 16 17 51.04 45.67 1,215 768 16 11
Sand and gravel 715 179 196 1,570 1,750 ____.__ 37 30 23.56 17.14 331 679 81 ______
Stone._____________ 1,280 298 358 2,461 2,976 ______ 1 59 52 23.97 17.81 481 3,046 41 36
Total or average_.. 2,245 2,590 588 675 4,916 5,698 ______ 1 118 105 24.00 18.60 535 1,945 220 47
Massachusetts:
Nonmetal and peat._ 72 65 20 19 158 150 ... _.___. 11 8 69.42 53.33 1,950 927 5 1
Sand and gravel..___ 931 1,055 211 240 1,741 2,029 ______ 32 45 18.38 22.17 892 417 2056 ______
Stone_ _____________ 916 785 240 196 1,931 1,641 ______ 45 49 23.30 29.87 639 628 39 39
Total oraverage... 1,919 1,905 471 454 3,831 3,820 ___.__ ______ 88 102 22.97 26.70 809 528 249 40
Michigan:
Metal _____________ 5,181 5,170 1,549 1,893 12,393 11,147 1 5 400 310 32.36 28.26 1,850 4,159 24 10
Nonmetal . _ . _______ 1,798 1,825 494 503 38,952 023 _____. ______ 84 96 21.25 23.86 635 475 63 20
Sand and gravel.____ 2,569 2,635 554 577 4,789 3 104 100 21.72 20.73 963 4,924 586 _____.
Stone_ ____________._ 3,412 3,435 983 998 7,918 2 75 59 9.47 7.68 1,134 1,980 62 52
Peat . ____________ 67 183 31 35 293 832 ___.__ ... _._._. 1 . 3.01 ___._. 84 25 .
Total or average___ 13,127 13,250 3,611 3,501 29,344 28,412 1 10 663 566 22.63 20.27 1,330 3,114 760 82
Minnesota:
etal______________ 8,730 2,856 2,763 22,867 22,102 87 92 3.98 4.16 1,441 343 67 27
Nonmetal . _ 155 41 40 326 324 12 11 36.78 33.99 208 578 4 4
Sand and grav 2,655 367 456 3,282 4,095 59 70 18.28 17.34 2,252 1,973 610
Stone. _ 1,390 373 361 3,060 2,960 55 83 17.98 28.72 1,663 4,845 92
Peat_ ______________ 32 6 2 26 -17 2 1 178.25 57.33 861 229 7
Total or average._. 12,779 12,960 3,643 3,622 29,561 29,498 5 3 215 257 7.44 8.81 1,540 1,023 780 89

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

Man-days Man-hours Number of injuries Injury rates per million man-hours Count of
Average men worked worked operations
State and industry group  working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 Mines Mills
Mississippi:
Nonmetal .. ________ 845 915 214 231 1,720 1,846 ____.. 28 47 16.28 25.45 587 595 41 21
Sand and gravel_____ 442 535 110 132 1,046 1,195 ______ 20 28 19.12 19.25 3,350 3,682 52 ...
Stone_ _____________ 184 150 45 39 365 818 ______ 2 1 5.48 3.19 107 77 4 5
Total oraverage... 1,471 1,600 369 402 3,131 3,855 ______ ______ 50 71 15.97 21.17 1,454 1,646 97 26
Missouri:
oal_______________ 356 425 109 137 812 1,024 ___.__ ______ 14 14 17.25 13.67 398 314 19 4
Metal______________ 2,691 3,045 732 818 5,858 6,547 2 242 805 41.99 46.89 5,257 4,104 28 7
Nonmetal and native
asphalt___________ 917 840 217 194 1,756 1,587 ______ ______ 57 52 82.46 32.76 770 810 177 26
Sand and gravel__.__ 564 830 135 198 1,140 1,687 ______ _.___.. 20 29 17.56 17.19 774 507 89 ...
Stone_ __________.__ 4,138 4,280 1,116 1,157 9,261 9,510 3 4 191 179 20.95 19.24 2,464 38,727 219 202
Total or average._. 8,666 9,420 2,309 2,505 18,827 20,355 7 6 524 579 28.20 28.74 2,984 3,182 532 239
Montana:
Coal and peat_______ 67 70 11 12 84 90 ______ ______ 2 2 23.93 22.16 203 199 17
Metal______._ -- 2,960 2,985 617 838 4,946 6,699 3 2 75 128 15.77 19.41 5,151 3,084 184 12
Nonmetal . _________ 765 560 195 139 1,572 1,126 2 1 51 23 33.71° 21.82 8,928 5,793 24 10
Sand and gravel_____ 596 830 102 129 822 1,124 ______. ______ 17 24 20.68 21.35 360 461 186 ...
Stone_ _______._____. 327 490 79 119 644 975 . . 7 12 10.87 12.31 118 481 55 46
Total oraverage.._ 4,715 4,940 1,005 1,236 8,068 10,014 5 3 152 189 19.46 19.17 4,945 2,815 416 68
Nebraska: )
Nonmetal . ________ 14 15 3 3 24 25 ecee e emmeee ) 89.46 ______ 592 5 4
Sand and gravel.____ 832 925 176 197 1,651 1,829 1 24 26 15.15 14.21 4,195 3,783 286 ..
Stone_ _____.___.__._. 478 500 134 148 1,104 1,267 __.._._ 13 21 11.77 16.70 60! 309 43 36
Totaloraverage... 1,824 1,440 313 348 2,779 3,112 1 .. 37 48 13.67 15.42 2,782 2,858 334 40
Nevada:
Metal __________.___ 1,885 2,125 471 660 8,777 5,298 3 4 91 115 24.89 22.46 5,768 5,135 156 13
Nonmetal . _________ 748 740 186 188 1,492 1,526 ______ 1 41 49 27.48 32.77 456 5,025 52 16
Sand and gravel ____ 605 620 128 113 1,014 907 .. .. 20 22  19.78 24.26 471 1,045 104 ...
Stone. _..__.._____. 322 200 84 55 672 453 1 .. 14 7 22.83 15.46 9,385 660 22 16
Total or average_.. 3,510 3,685 869 1,017 6,954 8,184 4 5 166 193 24.44 24.19 4,205 4,414 334 45
New Hampshire:
Nonmetal .. ______._ 47 50 15 11 118 85 _ien e 1 1 8.47 11.76 17 2356 4 2
Sand and gravel_____ 376 410 7 78 660 725 ... 14 14 21.21 19.82 924 1,087 18 -
Stone. .. _._.._____ 121 145 30 85 237 281 ... 4 12 16.85 42.69 438 1,181 13 6
Total oraverage.... 544 600 121 123 1,016 1,091 _.__._. __._... 19 27 18.71 24.75 705 998 90 8
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______________ 174 175 51 47 413 22 26 55.69 68.66 15,627 2,345 2 2
Nonmetal 353 290 83 79 664 20 17 380.13 26.80 568 875 15 9
Sand and gravel..__.. 1,044 1,130 255 271 2,104 56 63 26.62 28.22 781 2,857 122 ______

983 935 257 252 2,159 68 77 381.49 386.36 1,220 4,178 36 37
21 21 5 4 86 85 . ccceen aemeo- 1 .. 28.60 ______ 343 5 o
Total or average._. 2,575 2,556 651" 653 5,376 5,426 1 1 166 184 381.06 34.09 2,066 3,095 180 48
New Mexico:
Coal and peat ¢ 305 65 71 518 558 ... . 19 17 86.71 30.75 1,148 953 11 1
Metal__________ 4,370 1,098 1,198 8,802 9,606 4 10 257 409 29.65 43.62 3,601 7,356 169 13
Nonmetal . . _______ 2,110 683 704 5,504 5,666 3 4 187 161 384.52 29.12 38,926 5,217 52 23
Sand and gravel 910 160 162 1,820 1,847 ______ ______ 38 31 28.79 23.01 2,098 1,984 164 ..
Stone. _ .. ______.___ 250 55 58 444 470 . . 5 7 11.26 14.86 261 289 62 44
Total or average___ 7,950 2,062 2,192 16,588 17,643 7 14 506 625 80.93 386.22 3,423 5,870 458 81
New York:
Metal _____________ 1,805 356 358 2,844 2,862 1 . 34 57 12.81 19.92 2,661 1,947 5 5
Nonmetal . ____ 2,050 576 545 4,660 4,429 ______ 1 120 146 25.75 83.19 1,038 2,390 37 33
Sand and gravel. 2,220 467 477 3,820 3,969 1 . 88 79 23.30 19.90 2,088 559 397 ______
tone_ . _____.___ ,215 859 864 7,066 7,082 1 1 109 80 15.57 11.44 1,701 1,262 103 104
Peat_ ______________ 18 2 2 16 17 ceeeel oo 1 1 61.94 57.568 3,097 805 4 .
Total or average___ 8,800 2,260 2,246 18,407 18,359 3 "2 352 363 19.29 19.88 1,763 1,489 546 142
North Carolina:
etal_______.____.._ 4 15 O] 5 (%) 8T  ill ciciie ceaa 2 .. 53.77T oo 2,016 1
Nonmetal . _________ 1,960 1,925 505 503 4,082 4,060 1 2 122 103 380.13 24.86 2,525 3,737 69 41
Sand and gravel.____ 896 760 204 177 1,798 1,646 1 2 39 33 22.25 21.26 38,725 7,690 129 _____ "
Stone_ _ _____.______ 1,973 1,925 461 484 3,807 4,116 2 2 50 64 18.66 16.03 7,567 3,754 100 84
Total oraverage_.. 4,833 4,630 1,171 1,168 9,687 9,859 4 6 211 202 22.19 21.10 4,729 4,398 299 125
North Dakota:
Coal and peat2._____ 270 280 61 67 474 506 ) R, 15 14 383.74 27.69 13,212 498 25 2
Nonmetal . . ____ 37 60 10 12 s 92 1 7 20 90.81 227.18 1,155 69,627 3 2
Sand and gravel. 842 665 1385 118 1,259 1,032 1 23 18 18.26 18.41 390 6,13 307 ______
tone_ ________.___._. 95 5 16 1 129 T ceie oo 1 7.74 ______ 108 ______ 13 13
Total oraverage.._. 1,244 1,010 222 192 1,940 1,637 1 2 46 52 24.23 82.98 8,536 7,954 348 17
Ohio:
oal_ . ________. 7,900 1,852 1,957 14,793 15,627 13 13 423 490 29.47 82.25 7,085 6,531 358 23
Nonmetal . _ . ___ 2,110 634 570 5,053 ,594 1 1 112 96 22.86 21.11 1,621 1,837 159 47
Sand and gravel._ 2,325 548 555 4,570 4,655 2 7 75 87 16.85 20.19 3,061 9,646 407 __.___
Stone..____.____ 5,590 1,504 1,576 12,261 12,941 7 4 191 205 16.15 16.15 4,007 2,968 193 177
Peat _____._______.. 18 2 2 16 eoin e cmiie lecn cceme e e s 11 ..
Total or average.._ 17,685 17,970 4,540 4,660 36,689 37,832 23 25 801 878 22.46 23.89 4,800 5,128 1,128 247

See footnotes at end of table.
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Table 1.—Worktime and injury experience in the mineral industries (mines and mills) in

the United States, by State :—Continued

Man-days Man-hours Number of injuries Injury rates per million man-hours Count of
Average men worked worked operations
State and industry group working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity 1968
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969  Mines Mills
Oklahoma:
Coal_ oo 263 315 65 82 503 634 3 20 20 89.78 86.26 1,378 29,477 15 8
351 220 98 61 776 492 .. ... 33 15 42.53 30.47 767 886 34 3
576 520 137 127 1,095 1,007 1 30 46 27.40 46.69 452 6,750 27 15
271 290 73 5 617 647 .. .- 14 19 22.68 29.36 1,471 630 68 ______
Stone. ..o 1,212 1,855 323 366 2,687 38,064 1 _____. 58 75 21.96 24.23 2,675 790 99 93
Total oraverage._. 2,678 2,700 696 711 5,678 5,885 1 4 155 174 27.48 30.51 1,740 4,928 243 114
Oregon:
Coal and peat____.__ 5 5 1 (%) 7 2 1 288.35 405.02 5,911 14,581 2 .
Metal.__________.__ 140 110 25 20 201 4 3 19.87 18.34 760 134 43 2
Nonmetal . _____._.___ 123 160 22 31 179 5 5 27.91 20.31 9,149 357 31 8
Sand and gravel.___. 1,595 1,210 326 230 2,611 1,847 2 1 64 32 25.28 17.87 5,162 8,854 204 _____.
Stone_ _____._______ 1,028 1,065 256 250 2,052 2,020 __.__. ._._... 62 66 30.21 32.67 1,079 732 238 162
Total or average__.. 2,886 2,550 630 532 5,051 4,280 2 1 137 107 27.52 25.24 3,470 2,043 518 172
Pennsylvania:
Bituminous coal .____ 22,002 21,300 5,073 5,184 40,603 41,511 30 26 897 1,010 22.83 24.96 6,089 5,583 842 3
Anthracite ,932 6,300 1,508 1,399 11,011 10,156 4 13 504 440 46.13 44.60 4,182 9,586 538 126
Metal.______ 1,473 1,385 441 419 , 58 3,348 1 1 32 29 9.33 8.96 2,124 2,044 3 3
Nonmetal . _________ 1,442 1,255 364 318 2,954 2,578 1 1 103 73 385.21 28.71 6,028 5,307 98 39
Sand and gravel_____ 1,286 1,125 296 282 2,488 2,426 ___.__ ______ 70 55 28.14 22.67 38,421 739 120 ...
Stone_ __________.__ 8,408 8,460 2,268 2,352 18,549 18,692 3 2 281 296 15.31 15.94 1,661 1,706 295 241
Peat_______________ 50 56 12 13 9 106 .- ... 1 1 10.98 9.43 44 160 10 ...
Total oraverage___. 41,538 39,895 9,961 9,967 79,234 78,817 39 43 1,888 1,904 24.32 24.70 4,517 4,864 1,906 482
Rhode Island: )
Sand and gravel.____ 200 180 38 34 306 281 . ... - 7 6 22.91 21.38 288 884 16 ...
Stone_ ______.______ 72 - 80 18 19 148 160 ____._. ... 3 3 20.28 18.80 1,054 1,579 5 3
Total or average___ 272 260 56 53 454 440 ______ ______ 10 9 22.05 20.44 538 1,136 21 3
South Carolina: ’
Nonmetal and peat._ 943 925 241 236 1,942 1,917 1 - 30 41 15.96 21.39 4,157 460 61 23
Sand and gravel_____ 359 350 90 84 807 781 . 1 16 17 19.83 23.05 503 10,428 82 _____.
Stone_ __________.___ 77 760 202 200 1,665 1,584 ______ ______ 29 28 17.41 17.68 3,365 527 18 16
Totaloraverage... 2,079 2,040 532 520 4,414 4,281 1 1 5 8 17.22 20.82 3,190 2,303 111 39
South Dakota:
Coal ___.__._________ 3 5 %) 1 4 A oo e e e e et e e 1
Metal_____ .- 1,603 1,675 494 522 38,953 4,176 2 2 118 87 30.35 21.31 4,162 4,505 54 3
Nonmetal ... _______ 214 175 41 37 330 315 1 1 7 10 24.22 34.90 18,846 19,860 49 5
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Sand and gravel____. 737 760 116 130 1,049 1,190 ______ ______ 23 26 21.93 21.86 730 581 314 ______
Stone_ _ oo __.._. 469 495 108 116 919 984 _.____ 1 14 19 15.23 20.32 283 8,140 39 14
Total or average... 3,026 3,105 760 805 6,256 6,669 3 4 162 142 26.37 21.89 3,783 5,065 457 22
Tennessee:
oal . 2,020 2,045 415 432 38,357 3,479 6 3 105 86 33.07 25.58 12,094 6,261 189 2
Metal______ . 1,682 1,695 474 453 3,792 3,624 2 1 105 95 28.21 26.49 6,745 3,593 16 6
Nonmetal . _________ 680 650 167 173 1,387 1,468 ______ ___.__ 35 37 25.283 25.21 1,127 424 52 28
Sand and gravel_____ 554 550 142 146 1,217 1,280 1 .. 25 30 21.37 23.44 6,891 3,341 88 ...
Stone. ______._._.___. 2,750 2,830 751 751 6,175 6,727 3 2 112 112 18.62 16.95 3,363 2,851 134 110
Total oraverage... 7,686 7,770 1,949 1,955 15,928 16,578 12 6 382 360 24.74 22.08 6,083 3,349 479 146
Texas
Coal..____._________ 110 130 32 40 254 8320 ol oo 2 2 7.88 6.25 532 425 2 ...
Metal ______________ 1,837 1,450 420 495 3,356 3,998 ______ 2 32 61 9.54 15.76 681 4,036 29 6
Nonmetal and native
asphalt___________ ,095 3,315 893 967 7,233 7,836 ______ 1 175 201 24.19 25.78 1,081 1,751 144 70
Sand and gravel_____ 1,987 1,880 515 488 4,741 4,482 4 1 118 117 25.73 26.33 5,499 2,241 266 _____.
Stone. ... 4,485 ,485 1,386 1,316 11,677 10,999 1 1 221 234 19.01 21.37 1,225 1,272 239 198
Total or average___ 11,014 11,260 3,246 3,305 27,262 27,636 5 5 548 615 20.28 22.43 1,856 1,956 680 274
Utah:
Coal_ ... ... 1,156 1,220 259 283 2,034 2,172 2 1 110 99 55.07 46.04 16,6561 4,814 28 6
Metal ______ 5,194 5,280 1,351 1,598 10,812 12,790 3 2 219 221 20.58 17.44 2,598 1,726 239 8
Nonmetal 981 870 270 239 2,159 914 . 1 136 70 62.98 387.10 ,0564 4,183 41 19
Sand and gravel_____ 589 725 113 140 931 1,146 ______ 2 20 21 21.48 20.08 17,030 10,868 178 ...
Stone_ _____________ 375 445 97 118 715 959 1 L. 5 14 7.7 14.61 17,883 628 36 18
Native asphalt______ 2317 262 59 72 470 578 ool - 15 23 31.92 39.80 730 744 15 5
Total or average__. 8,532 8,795 2,148 2,450 17,181 19,558 6 6 505 448 29.74 23.21 4,495 2,757 537 56
Vermont:
Nonmetal and peat__ 317 320 89 91 717 T84 . . 26 19 36.27 25.87 823 296 6 5
Sand and gravel_____ 262 190 51 33 442 300 ______ ______ 8 5 18.11 16.66 373 177 67 _.___._
Stone______________ 1,717 1,315 419 335 3,434 2,780 .__.____ 2 110 101 32.03 387.05 3,267 7,352 68 41
Total or average._.. 2,296 1,825 559 459 4,593 3,814 ______ 2 144 125 31.35 383.29 2,607 5,429 141 46
Virginia:
oal ... 2,156 2,291 17,233 18,174 12 16 906 960 53.27 53.70 6,403 7,501 903 27
Metal______ 84 73 67. 587 .. 1 42 45 62.48 78.37 1,764 11,266 3 3
Nonmetal 165 160 1,314 1,273 ___.__ __.._. 31 35 23.58 27.49 778 1,031 30 19
Sand and gravel_____ 553 555 136 139 1,228 1,276 ______ ______ 17 23 13.84 18.04 370 388 83 ...
Stone______________ 3,955 3,740 1,050 985 8,629 8,053 3 5 201 190 23.64 24.21 2,693 4,581 158 139
Total or average... 15,706 15,785 3,591 3,648 29,077 29,362 15 22 1,197 1,253 41.68 43.42 4,686 6,186 1,177 188

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

Man-days Man-hours Number of injuries Injury rates per million man-hours Count of
Average men worked worked operations
State and industry group  working daily (thousands) (thousands) Fatal Nonfatal Frequency Severity 1968
1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 Mines Mills
‘Washington:
Coal 55 60 11 12 89 95 L . mmee ccccce ccccme mcmmee emmmmm acm—mm 6 . -
198 220 53 54 426 42 26 98.556 60.67 2,335 38,110 19 4
98 85 9 13 3 1 40.75 9.87 1,45 237 25 5
1,403 1,480 287 306 2,297 57 54 25.68 21.93 9,329 604 386 ______
1,221 1,125 255 242 2,045 21 29 11.74 14.93 9,190 794 301 184
27 21 4 8 81l 28 . ch cdeee ceccee cmcmme mcee mmmeme mmmmen 11 ..
Total oraverage.__ 3,002 2,990 620 630 4,962 5,053 5 . 123 110 25.80 21.77 8,328 868 698 193
West Virginia: N
Coal________.______ 42,600 9,180 8,964 72,618 71,299 150 70 3,743 3,875 53.61 55.33 15,437 9,097 1,411 153
Nonmetal .. ________ 245 58 57 464 457 ______ 10 10 21.56 21.86 927 490 16 6
and and gravel ___ 180 57 46 505 416 ______ 12 17 283.78 40.85 709 1,822 183 . __
Stone________.______ 1,125 314 299 2,525 2,830 2 . 29 40 12.28 17.16 5,178 291 61 49
Total or average __ 43,828 44,105 9,609 9,366 76,111 74,503 152 70. 3,794 3,942 51.85 53.85 14,910 8,725 1,501 208
Wisconsin:
etal _____________ 215 215 49 60 394 2 21 21 53.86 47.73 2,866 26,426 15 4
Nonmetal . _________ 99 20 11 4 91 36 ______ _._.__ 1 .. 11.01 ______ 110 - __._ 4 3
Sand and gravel_ 2,055 1,850 409 370 3,572 1 73 70 20.43 21.64 736 3,357 474 ______
Stone_ _____________ 1,881 1,775 401 397 8,400 38,379 1 2 81 81 24.12 24.56 2,541 4,215 333 147
Peat_ ______________ 10 8 2 1 18 1l o e emcccn mmcmce cmmmee emmmcm mmmmme mmeeee 2 ...
Total oraverage_.. 4,260 8,870 872 833 7,475 17,188 1 5 176 172 23.68 24.62 1,660 5,285 828 154
Wyoming:
Coal_ __________.____ 327 345 76 83 582 621 1 3 8 7 15.47 16.09 10,655 29,253 14 1
Metal ______ --- 1,773 1,845 472 441 3,983 3,740 4 . 105 85 27.87 22.78 17,10 486 129 9
Nonmetal_____..____ 1,252 1,495 358 448 2,894 3,618 1 1 46 36 16.24 10.23 2,841 1,861 42 17
Sand and gravel ___ 810 7756 152 131 1,252 1,141 1 . 23 24 19.18 21.04 5,666 2,111 152 ______
Stone_ _____________ 249 225 62 52 500 420 ... _____. 14 11 28.02 26.18 766 48 46 13
Totaloraverage_.. 4,411 4,685 1,121 1,155 9,210 9,539 7 4 196 163 22.04 17.51 5,448 3,075 383 40
U.S. totals: &
Coal______________. 134,700 29,651 30,153 234,417 237, 781 311 203 9,639 9,800 42.45 42.07 10,513 7,309 6,322 565
Peat_______________ 3 567 99 98 798 831 _____. ... 8 8 10.02 9.62 244 184 187 ...
Natlve asphalt______ 445 103 117 837 949 ______ ___.__ 23 36 27.49 387.93 672 733 19 9
------------- 68,800 18,533 19,824 148,875 158,775 59 68 3,375 3,730 23.07 23.98 3,555 3,760 2,574 250
Nonmetal__ —------- 45,576 44,300 12,282 12,118 99,414 97,765 39 27 2,472 2,360 25.26 24.44 3,334 2,615 2,238 887
Sand and gravel___ 50,100 10,930 10,961 93,156. 94,195 26 31 1,992 1,930 21.66 20.82 2,688 ,02 9,464 ______
Stone. _____________ 83,100 22,543 22,583 186,620 186,980 58 53 3,260 3,390 17.78 18.41 2,700 2,635 5,120 3,595
Total or average___381,438 382,000 94,142 95,852 764,116 777,270 493 882 20,769 21,255 27.83 27.84 5,340 4,334 25,874 5,306
Oil and natural gas 7_466,652 449,606 NA NA 986,952 939,385 102 95 9,069 9,023 9.29 9.71 985 983 NA NA
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Coke. oo 13,093 13,617 4,696 4,824 387,546 38,520 7 15 204 231 5.62 6.89 1,875 2,588 _.___.__ 71
Blast-furnaceslag._. 1,724 1,610 454 442 3,697 3,573 1 3 57 49 15.69 14.55 2,454 6,061 ______ 68
Primary nonferrous
smelting and .
refining_ . _.____._. 41,529 45,200 13,590 15,683 109,012 125,350 4 15 1,155 1,565 10.683 12.61 725 1,298 ______ 93
Grand total or
average._ ___._.___ 904,436 892,100 NA - NA 1,901,322 1,884,100 607 510 81,254 382,125 16.76 17.832 2,741 2,427 . NA NA

NA Not available.

1 All data for 1968 are final. Data for 1969 are preliminary, except for peat, native asphalt, oil and natural gas, coke, and slag.
2 No peat production reported in Alaska and North Dakota during 1969.

3 Less than 3.

4 No peat production reported in New Mexico during 1968.

5 Less than 500.

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

7 Includes data on officeworkers.

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

Injury rates per million man-hours

Average Man-hours Number of injuries
Year men worked Frequency
working (thousands) Fatal Nonfatal Severity
daily . Fatal Nonfatal (all injuries)

1965_____ 907,476 1,899,895 538 32,800 0.28 17.26 2,629
1966_____ 915,964 1,925,695 544 32,823 .28 17.04 2,539
1967_____ 900,240 1,863,349 512 31,360 .27 16.83 2,468
1968_____ 904,436 1,901,322 607 31,254 .32 16.44 2,741
1969»____ 892,100 1,884,100 510 32,125 .27 17.05 2,427

» Preliminary.
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Table 3.—Work stoppages in certain mineral industries in the United States

‘Work stoppages ‘Work stoppages
Industry and year Man-days Industry and year Man-days
Num- lost Num- lost
ber (thousands) ber (thousands)
COAL MINING Ferroalloy metal ores:
Anthracite: 1965 mee e
1965 1.7 1 @
8.3 1 @)
1.4 m.e dmmee-
4.2 1 5.4
13.1
145 258.0 e mmmmeee
160 629.0 1.0
207 1158.0 - R
266 1956.6 1969 R
457 900.6 Primary smelting and refining of
NATURAL GAS nonferrous metals: M
_______ 1965 8 51.6
50.7 15 182.0
® 12 1,420.0
_______ 11 1915.0
40.3 7

1108.2
MINING AND QUARRYING OF NONMETAL-
MINERALS (EXCEPT FUELS)
Dmig?gn stone:

3 12.1
1 @

1 3.4
2 5.9
9 38.0
7 9.2
1 9.0
11 17.1
7 14.7
10 3.5
7 1.9
15 126.8
6 6.3
3 14.1

32.7
31.5
60.5
25.2
2,660.0
11,453.1
197.4
43.3
166.0
193.4 Miscellaneous nonmetallic min-
131.1 erals (except fuels):
9.4 1965 @
-1 -__(;)_--
1 T
14 32.3
2 1.7
9 67.4
2 4.7
12 130.0

1 Includes idleness from stoppages which began in the previous year.
2 Less than 100 man-days.
3 Idleness from a stoppage that began in the previous year.

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



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 H. L. Riley* and W. Everett Smith 2

The value of mineral production in Ala-
bama increased to a new high of $285 mil-
lion, 10 percent above the high established
in 1968. Record high values were estab-
lished for coal, portland cement, sand and
gravel, lime, miscellaneous clay, kaolin and
bentonite.

Coal, cement, petroleum, and stone rep-
resented 87 percent of the total value of
the mineral production.

Alabama ranked second among the
States in the production of bauxite and
masonry cement and third in kaolin and
native asphalt.

Selected indicators, other than housing,
showed increases in 1969. The number of
persons employed in the nonagricultural
sector averaged 980,800 per month, an in-
crease of 2 percent over 1968 figures. The
Bureau of Labor Statistics, U.S. Depart-

ment of Labor, reported that employment
in all of Alabama’s nonagricultural indus-
tries, except mining, increased during the
20-year period, 1939 to 1968; mining em-
ployment, however, dropped from 26,400 to
13,200 during the same period. In 1969,
total personal income and per capita in-
come increased 9.0 and 8.7 percent, respec-
tively. Construction activity, as measured
by housing units authorized and value, de-
creased 9.6 and 4.5 percent, respectively.
Total sales of electrical energy increased
9.9 percent. The value of export and im-
port trade transacted through the Mobile
District declined 5.8 and 6.6 percent, re-
spectively.

1 Mining engineer, Bureau of Mines, Knoxville,
Tenn.

2 Chief, Economic Geology Division, Geological
Survey of Alabama, Tuscaloosa, Ala.

Table 1.—Mineral production in Alabama 1

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) thousands)
Cement:2
Masonry____________.. thousand 280-pound barrels. - 2,523 $7,309 2,600 $8,520
Portland.__ --thousand 376-pound barrels_.. 15,514 48,147 16,527 51,251
Clays._ - - oo thousand short tons__ 2,793 6,995 3,097 7,083
Coal (bituminous)._ .. ___________________________ o___. 16,440 115,815 17,456 130,405
Iron ore (usable).__..__thousand long tons, gross weight._ _ 1,151 6,730 1,125 6,435
dme._ ... thousand short tons__ 773 8,933 T47 9,870
Natural gas_______ . _____________ million cubic feet. - 230 30 180 2
Petroleum (crude). --thousand 42-gallon barrels. - 7,635 20,385 7,701 20,793
Sandandgravel . _ . _______________ thousand short tons_ . 8,140 9,130 8,323 9,427
Stone. - e do____ 20,643 33,847 19,854 37,512
Value of items that cannot be disclosed:
Native asphalt, bauxite, natural gasoline (1969),
Iicbueﬁed petroleum gases (1969), phosphate rock
(1969), salt, slag cement, scrap mica, and tale..______ D:9.¢ 2,300 XX 3,416
Total. _ . XX 259,621 XX 284,736
Total 1967 constant dollars_ .. __________________ XX 261,508 XX 269,679

p Preliminary. XX Not applicable.

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

producers).

2 Excludes slag cement; included with “Value of items that cannot be disclosed.”
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Table 2.—Value of mineral production in Alabama, by counties 1
(Thousands)

County 1968

1969

Minerals produced in 1969 in order of value
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96,708
284,736

Sand and gravel. .

Petroleum, sand and gravel, miscellaneous clay.

Bauxite, kaolin, sand and gravel.

Co:}l, limestone, dolomite, sand and gravel, miscellaneous
clay.

Coal, cement, iron ore, fire clay, sandstone.

Fire clay, limestone, miscellaneous clay.
Sand and gravel.
Do.
Petroleum.
Sand and gravel, petroleum.
Sand and gravel.
Limestone, native asphalt.
Sand and gravel, limestone.
Sand and gravel.
Coal. X
Sand and gravel.
Sand and gravel.
Limestone.
Sand and gravel, miscellaneous clay.
Petroleum, sand and gravel, miscellaneous clay.
Limestone, coal, sand and gravel.
Sand and gravel.
Iron ore, limestone, sand and gravel, fire clay.
Sand and gravel.
Do.
Kaolin, bauxite.
Sand and gravel.
Coal, limestone.
Coal, cement, iron ore, dolomite, limestone, miscellaneous
clay, sandstone.
Limestone.
Phosphate rock, limestone.
Bentonite, sand and gravel.
Sand and gravel.
Limestone, miscellaneous clay.
Cement, limestone, sand and gravel.
Coal, kaolin, natural gas.
Limestone, sand and gravel, miscellaneous clay.
Petroleum, cement, oystershells, sand and gravel, miscel-
laneous clay.
Sand and.gravel.
Sand and gravel, miscellaneous ciay.
Limestone, sand and gravel.
Iron ore.
Mica.
Miscellaneous clay, sand and gravel.
Cement, limestone, coal, miscellaneous clay.
Lin;e, cement, limestone, coal, dolomite, miscellaneous
clay.
Miscellaneous clay, sand and gravel.
Marble, limestone, tale.
Coal, sand and gravel, iron ore.
Coal, fire clay, miscellaneous clay.
Salt, limestone.
Coal.

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

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

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

3 Data may not add to totals shown because of independent rounding.
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Table 3.—Selected indicators of Alabama business activity
1968 1969 Change,
percent -
Monthly average employment:

Total nonagricultural _____________________________ r960.9 980.8 +2.1°
Manufacturing_______ r305.8 314.1 +2.7
Nonmanufacturing r655.0 666.6 +1.8

Personal income:

Total s r $8,3816 $9,062 +49.0

Percapita___________ o ____ r$2,361 p $2,567 "48.7

Construction activity: -

Housing units authorized_ ... __._________________ 16.6 15.0 ~ ' —9.6

Value of ¢onstruction_ . ____ $188.7 $180.3 —4.5

Farm marketing, cash receipts. . . r$659.7 $730.6 +10.7
Mineral production_______________________________________ $259.6 $284.7 +9.7
Utility sales or consumption:

Sales of electricenergy.________________ 30,198.3 33,185.8 +9.9

Consumption for industrial purposes____________________ do_.__ . 18,867 +11.2

Foreign trade, Mobile Customs District:
Value of exports_______ . _____________________ millions_ _ $483.8 - $455.9 | —5.8 .
Value of imports_ _ __________________ . ___ do.._.. r$269.8 $251.4 - - —6.6

b Preliminary.  * Revised.

Source: U.S. Department of Commerce; Bureau of Business Research, University, Ala.

Table 4.—Worktime and injury exp

erience in the mineral industries °

Man- Man- Number of Injuty rates per
. ) Average days. hours injuries million man-hours
Year and industry men Days worked worked
working  active (thou- (thou- Fatal -~ Nonfatal Fre- Severity
daily sands) sands) :©  queney
1968:
Coal .. 4,866 219 1,064 8,503 9. 123 15.52 7,351
Metal_______________ 929 297 284 2,888  ____. 22 . 9.4 1,011
273 196 1,600 _____ 23 14.88 U341
278 144 1,276 1 19 15.68 4,953
284 716 5,890 2 60 10.53 . ,
251 2,405 19,606 12 247 13.21 4,432
224 1,106 8,813 5 100 11.91 3,892
232 270 2,210 1 20 - 9.50 8,823
253 209 1,678 20 11.92 101
259 151 1,325 20 15.10 264
279 699 5,722 .78 13.81 2,837
%243 2,435 19,749 238 12.41 2,812

? Preliminary.

1 Data may not add to totals shown because of independent roundmg

Trends and Developments.—Alabama
Power Company awarded a contract for a
820,000-kilowatt nuclear generating station
to be erected near Dothan. Total estimated
cost is $165 million. The plant is sched-
uled for commerical operation in 1975.
The Alabama Power Co. has contracted
for the driving of a mine slope at Gorgas;
the mine will have a planned capacity of
1.7 million tons per year from the Mary
Lee coalbed.

The Tennessee Valley Authority (TVA)
has under construction at the Browns
Ferry Nuclear Plant in northern Alabama
three electric generating units of 1,-
152,000-kilowatt capacity each ‘at an esti-

mated cost of $466 million. Commercial
operation of the first unit is planned for
the fall of 1971; unit two in the spring of
1972, and unit three in the fall of 1972.

TVA awarded a $5 million centract for
construction of a new synthetit ammonia
unit at Muscle Shoals.

Hardy Sand Co. announced plans 'to con-
struct a $1.0 milion sand plant in Tusca-
loosa County to produce industrial sands;
clearing of dredging and plant sites was
begun.

Monsanto Co. opened a phosphate strip
mine near the Elk River in Limestone
County, the first phosphate rock .operation
in the State since before 1900.
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Figure 1.—Value of coal, cement, and iron ore, and total value of mineral
production in Alabama.
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A. P. Green Refractories Company built
a new calcining plant south of Baker Hill
and began mining bauxite during the lat-
ter part of the year.

Exploratwn for nonferrous metals con-
tinued in the State during 1969. At least
three major companies were engaged in
the exploration for lead and zinc in the
Valley and Ridge province.

US. Stee] Compay announced plans to
build a wideflange beam and structural
steel mill at its Fairfield Works.

Legislation and Government Programs.
—The Alabama Surface Mining Act of
1969 was enacted to become effective in
1970. The Act requires grading to reduce
the tops.of peaks and ridges, the covering
of toxic material, and revegetation. An air
pollution act was passed, creating the State
Air Pollution Control Commission and
providing for enforcement - powers of
adopted regulations.

The Bureau of Mines pubhshed two
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reports 3 dealing with mmerﬁl rcsources in .
Alabama.

- During the year, the Geologxcal Survey
of Alabama was engaged in 143 projects
directed toward energy resources, geophys-
ics, economic geclogy, paleontology, stratig-
raphy, geologic mapping, water resources,
geochemistry, oil and gas,  enviromental
problems, urban planning; and remote sen-
sing. - Noteworthy of these-. projects -were
geochronology studies of the' Alabama
Piedmont; enviromental study of the Hunts-
ville aréa, in cooperation with the U.S.
Geological Survey and Bureau of Mines;
drilling of a deep well for disposal ‘of in-
dustrial wastes of U.S. Steel Corporation in
Birmingham; and studies of Apollo 9 mul-
tispectral photography of Alabama areas.

During the year the' Geological Survey
released 15 reports dealing with :geology,
mineral resources, and water resources; and
16 maps -describing geology and water »
avallablhty in spec1ﬁc countxes.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Mineral fuels accounted for 53 percent
of the total value of the State’s mineral
production, the same as in 1968.

Asphalt (Native).—Native asphalt (bltu-
minous limestone) production decreased 3
percent. Alabama ranked third among the
States in native asphalt production.

e

Coal (Bituminous).—Bituminous coal
was produced from 139 mines in 12 coun-
ties. Production increased 6 percent and

3 Adair, Ralph B., and James S. Brownmg
Flotation of Muscthc From Alabama Graphitic-
Mica Schist Ore. BuMines Rept. of Inv. 7263,
1969, 7 pp. Hollenbeck, Ronald P., and M. E.
Tyrrell Raw Materials for Lightweight Aggregate
in Appalachian Region, Alabama and Georgia. Bu-
Mines Rept. ot Inv. 7244, 1969 21 pp.

Table 5.—Coal (bituminous) productnon 1 in 1969, by counues
(Thousand short tons and thousand dollars)

Number of mines and Production
method of operation
County —
Under- Under- - Total
ground Strip Auger ground Strip Auge
Quantity2 Value
1 8 .- w W o w w
_______ 2 ael cee- 204 ______. 204 w
...... 2 Liliil oo w o w w
........ ) w o w w
2 1 . w o w w
87 16 ... 6,115 2,408 ______ 8,518 $68,453
24 5 ... 278 274 ______ 553 2,874
wa———— 1 oan - w o W
L W o oom e W w
1 12 .. w W 1,868 w
6 2(1) 1 w % 39 4,139 82,334
Undjstnbuted Y cccae dcimen mmmmme memmae 2,894 5,249 ______ 2,175. 26,744
Total? ... 74 64 -1 9,287 8,130 39 17,456 180,405
Earliest record to date_. NA NA NA NA N. NA 1,090,667 NA
NA Not available. ‘W Withheld to avoid disclosing individual y confidential data; included with

“Undistributed.”
1 Excludes mines ing less than 1,000 short tons.
2 Data may not ati)d to totals shown because of independent rounding.

3 Includes production and value indicated by symbol W.




. was:at-the highest level since 1948, in both
production and value. The increased pro-
ductien reflects the.greater consumption of
elecctric power. The leading producing
counties were Jefferson, Walker, and Tus-
caloosa. Six companies mined 50 percent of
the total coal productlon of the State. Av-
erage -output per mine continued -to- in-
crease .and. wag, 126,000 tons compared -with
116,000 in_1968., Captive tonnage made up
41..percent of the total production, com-
pared: with. 44 percent. in 1968. Fifty-three
_percent of :the production was. from under-
ground mines, and: 47 percent from strip
-and auger ‘mines. Seventy-four percent was
shipped.by: rail and water and the balance
‘by .truck. Sixty-six percent of the coal was
cleaned at-22 preparation. plants.
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Petroleum.—Production of crude petro-
leum. increased 1 percent. Twelve fields in
five “counties with 550 wells were in pro-
duction. The Citronelle -field in Mobile
County with 410 producing wells ‘was the
leading field, followed by the Choctaw
Ridge field, Choctaw County with six
wells. Other fields with producing wells
were as follows: The Pollard field, Escam-
bia County, 27 wells; the Gilbertown field,
Choctaw™ County, with 63 wells; and the
Toxey field, Choctaw County, 7 wells.

Table 6,—Crude petroleum productlon,
. by counties
‘(Thousand 42-gallon barrels)

- Gokes—Metallurgical and fouridry coke . County 11968 1969
.was. produced by seven companies at eight . 62 50
‘plants. in, Jefferson, Etowah,: Marion, .and ﬁ‘g ﬁ%
Tuscaloosa Counties. 289 241

‘Natural Gas.—Marketed productnon of 6,288 6,411
natural’ gas decreased 22 percent Produc- L 7,685 7,701
tion was from four wells in, Escambla and Earliest record to date___.. 96,953 104,654
two wells in Marion County : Source State Oil and Gas Board.

' ! e 'fable,7.—‘0il and gas well drilling
15 R Drilling !
County . i —
e Development wells Exploratory wells 2 Tot_:al
N ) ’ " 0il _Gas . Dry 0il Dry Wells Footage
1 .. 1 - 1 '3 21,623
3 - 3 2 12 20 220,343
2 . - 3 5 46,141
- - - - 1 1 ,72
1 1 1 1 3 T 106,631
- - - - 2 2 837
- - - - 1 1,125
— .- - — 1 1 15,446
- - - - 1 1 3,72
‘Washington___ - - - - 5 5 40,030
Wileox - oo oo . - e - - 2 2 10,165
Total . ____ . 7 1 6 3 31 48 479,796

1 American Association of Petroleum GeoIoglsts
2 No gas exploratory wells.

NONMETALS

Nonmetals accounted for 44 percent of’
the State’s total value of mineral produc-
tion, compared with 45 percent in 1968.

Cement.—Cement was produced by eight
companies at 10 plants in six counties.
Shipments of masonry cement increased 3
percent above 1968 and the State ranked
second in the Nation. All of the companies
and plants operating in the State produced
masonry cement. Twenty-two percent of
the masonry cement shipments had desti-
nations in Alabama, and the remainder

was shipped to the following States, in
percent: Georgia, 31; Florida, 20; Louisi-
ana, 7; Mississippi, 6; South Carolina, 4;
Virginia, 4; Tennessee, 3; and other States,
3.

Seven companies produced portland ce-
ment at eight plants in five counties; ship-
ments increased seven percent above the
1968 record year.

Leading cement producing counties were
Jefferson, Mobile, and Shelby. Thirty per-
cent of the shipments of portland cement
had Alabama destinations and the remain-
der was shipped, in percent, to: Florida,
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22; Georgia, 22; Mississippi, 8; South Caro-
lina, 4; Virginia, 3; Louisiana, 2; Tennes-
see, 2; and other States, 7. Sixty-two per-
cent of the portland cement was marketed
for ready-mixed concrete; 15 percent for
the manufacture of concrete products; 12
percent to highway contractors; 6 percent
to builiding material dealers: and 5 per-
cent for other uses.

Slag cement was produced by two com-
panies at two plants—one in Jefferson and
one in Blount Counties; shipments de-
creased 1 percent.

Clays.—Fire clay was mined by six
companies at six surface and one under-
ground mine in four counties; total pro-
duction decreased 20 percent. The value of
production was $2 million, a decrease of 33
percent below that in 1968. Leading pro-
ducing counties were Walker and Calhoun.

Miscellaneous clay and shale were mined
by 22 companies at 29 surface mines in 15
counties; total production increased 19 per-
cent. The leading producing counties for
miscellaneous clay and shale were Jefferson,
Russell, and Shelby. Major uses were in the
manufacture of heavy clay products, ce-
ment, and lightweight aggregate.

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

(Short tons)
Use 1968 1969
Floor and wall tile. 714 700
Firebrick and block 46,353
Building brick. - 157,168 171,269
Vitrified sewer 92,106 25,448
Other uses1.____ 331,711 219,050
Total .. 581,699 462,820
w Wlthheld to avoid dxsclosmg individual com-
pany 1 data; with “Other uses.”
1 Includes mortar fou.ndnes, saggers, building block
(1968), and uses indicated by symbol W.

Alabama ranked third among the States
in the production of kaolin. Three compa-
nies mined kaolin at four surface mines in
three counties, primarily for refractory use;
total production was 12 percent above 1968,
and set a new record for value. Bentonite
was mined by one company in Lowndes
County for use as a binder in foundry
sand; production was 27 percent greater
than in 1968.

Lime.—Five companies produced quick-
lime and hydrated lime at five plants in
Shelby County. Total output decreased 3
percent. Forty-five percent of shipments

Table 9.—Lime sold or used by producers,

by uses
(Short tons)

Use 1968 1969
Construetion.__ . ____._._____ 110,163 W
Basic oxygen convertors_ 161,854
Steel electric furnaces____ - 22,740 120,819
Paper______._._.__. - 228,927 1228,530
Sewage_ ... 50,214 w
Sugar refining_____ - - w 13,442
‘Water purification_____.__ .. 53,487 68,459
Otheruses2 ______ . ..._ © 306,998 264,343

Total. .. 772,529 746,947

‘W Withheld to avoid disclosing md1v1dual com-
panyconfidential data; included with “Other uses.”

1 Quicklime only; hydrated lime included with
other uses.

2 Includes lime used for agriculture, alkalies, cal-
cium carbide, coke, food, insecticides, magnesia,
open-hearth furnace, metallurgical uses, petroleum,
tanning, other uses, and use indicated by symbol W.

were made to destinations in Alabama;
otlier shipments, in percent, were made to

Florida, 15; Georgia, 14; Tennessee, 10;
Louisiana, 7; Mississippi, 4; and other
States, 5.

Mica.—Scrap mica was produced by one
company operating two mines in Randolph
County; production increased 21 percent.
Among the States, Alabama ranked second
in the production of scrap mica.

Salt.—Salt was produced from brine by
one company for chemical manufacture;
production decreased 2 percent.

Sand and Gravel.—Fifty-one commercial
operators reported production of sand and
gravel from 31 counties. Production in-
creased 2 percent and the value increased
3 percent to establish a new record in both
tonnage and value. Leading producing
counties were Montgomery, Macon, and
Clarke. Thirty-nine stationary plants, eight
portable plants, and 22 dredges were in
operation during the year. Nearly all of
the production was washed. Of the total
production, 56 percent was shipped by
truck, 40 percent by rail, and 4 percent by
water. The major uses of the sand and
gravel were for building, paving, and fill.

Stone.—Limestone and dolomite were
quarried and crushed at 45 quarries in 19
counties. Production of crushed limestone
was 15.6 million tons from 40 quarries;
crushed dolomite 2.1 million tons from five
quarries. In previous years, crushed dolo-
mite was included in crushed limestone pro-
duction and not reported separately.
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Table 10.—Sand and gravel sold or used by producers, by counties
(Thousand short tons and thousand dollars)

1968 1969
County
Number Quantity Value Number Quantity Value
f mi of mines

1 w w 1 256 $171

1 w w 1 176 163

1 9 w 1 w w

1 437 w 1 469 w

4 488 $570 4 465 570

3 159 223 1 w ‘W

1 79 w 1 W w

2 26 w 1 w w

3 648 918 3 w 1,126

1 80 140 1 w w

- 1 45 62 1 w 52

Montgomery.____ 5 2,248 1,776 5 2,210 w
Other counties ' _____________________ 30 3,921 5,441 30 4,750 7,346
Total 2 _ . _ . ____.__ 54 8,140 9,130 51 8,323 9,427

‘W Withheld to avoid disclosing individual company confidential data; included with “Other counties”.
1 Includes Baldwin, Barbour, Bibb, Cherokee, Chilton, Clarke, Covington (1969), Dale, Dallas, Franklin,
Geneva, Houston, Lowndes (1969), Marengo, Mobile, Morgan, Russell, Sumter, Talladega (1968), Tuscaloosa

Counties, and counties indicated by symbol W.

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

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

1968 1969
Use Value Value
Quantity " Average Quantity Average’
Total per ton per ton
2,306 $2,439 $1.06 2,330 $2,471 $1.06
916 933 1.02 1,208 1,228 1.02
68 22 .82 79 31 .39
412 679 1.65 501 645 1.29
8,702 4,073 ° 1.10 4,118 4,875 1.06
Gravel: .
2,219 2,996 1.35 2,240 3,049 1.86
1,209 1,354 1.12 1,034 1,274 1.23
1,010 707 .70 930 729 .18
4,438 5,057 1.14 4,204 5,052 1.20
Total sand and gravel 3_________ 8,140 9,130 1.12 8,823 9,427 1.13

1 Includes railroad ballast (1968), fire-furnace, engine, molding and other sands.
2 Includes railroad ballast (1968), fill and other gravel, and miscellaneous gravel.
3 Data may not add to totals shown because of independent rounding.

Leading producing counties were Jefferson,
Morgan, and Shelby. '

Dimension limestone was quarried by
one company at an underground operation
in Franklin County. Production declined 4
percent.

Three companies produced crushed and
ground marble in Talladega County. Out-
put increased 3 percent due to higher de-
mand for extenders and fillers.

Dimension marble was quarried by one
company in Talladega County. Major uses
for the marble were dressed building stone
and monumental stone. Production was

below 1968 due to decline in demand for
building stone.

Oystershell was dredged from Mobile
Bay by one company at two operations.
Production decreased 10 percent.

Sandstone was quarried and crushed by
four companies in three counties. Produc-
tion increased 42 percent.

Talc.—American Talc Company mined
and ground talc in Talladega County for
toilet preparations and other uses. The
company also began a small talc mining
operation in the Dudleyville area of Talla-
poosa County.
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Table 12.—Crushed limestone and dolomite sold or used by producers, by counties
(Thousand short tons and thousand dollars)

1968

1969
County Number Number
of Quantity Value of Quantity Value
quarries quarries
Colbert_ - oo 3 1,125 $1,339 4 w w
Covington__ 1 w w 1 W $20
Jefferson_ __ 9 4,154 5,310 8 4,256 5,287
Limestone._ _ 1 46 70 1 18 26
Madison. __ 4 1,462 1,439 4 w w
Marshall_ 1 w W 1 300 w
Morgan_ . 4 2,116 2,614 4 w N4
Shelby. - ....___.___ 9 4,653 6,225 9 4,952 7,024
Other counties ! 13 4,905 6,095 13 8,226 10,012
Total 2_ oo 45 18,460 23,092 45 17,752 22,371

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

1 Includes Bibb, Calhoun, De Kalb, Etowah, Franklin, Jackson, Lee, Marengo, St. Clair, Talladega, and
‘Washington Counties, and counties indicated by symbol W.

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

Table 13.—Crushed limestone sold or used by producers, by uses
(Thousand short tons and thousand dollars)

1968 1969
Use Value Value
Quantity Total Average Quantity Total Average
per ton per ton
Concrete aggregate_ _ . ____.___ 10,629 = $13,233 $1.24 2,264 $2,709 $1,20
Bituminous aggregate.___ - o O] ) 1,133 1,388 1.28
Dense graded base stone__.__ - ® ) ) 3,828 4,673 1.22
Surface treatment aggregate_._ - ) o V) 711 - 876 1.23
Cement manufacture_____.__ - 3,958 3,111 .79 3,865 3,018 . .78
Lime manufacture. . - 1,126 1,948 1.73 1,404 2,478 1.76
Fluxing stone____ - 724 1,176 1.62 w w w
Agstone_____. - 985 1,599 1.62 949 1,544 1.63
Riprap.-_——-—___ - 385 573 1.49 w w w
Railroad ballast__ - 89 114 1.28 W W w
Other uses 2___ .. 564 1,339 2.87 3,598 5,691 1.58
Total 3 _ - 18,460 23,092 1.25 17,752 22,371 1.26

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

1 Included in conarete aggregate in 1968.

2 Includes unspecified construction aggregate (1969), metallurgical (1968), refractory stone, chemical stone,
paper, asphalt (1969) and other fillers, rock dust for coal mines, mineral food, magnesium metal (1968), poultry
grit (1968) and other uses, and uses indicated by symbol W. .

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

METALS

Bauxite.—Alabama ranked second among
the States in bauxite production. Four com-
panies mined crude bauxite in Barbour
and Henry Counties. Production increased
3 percent.

Iron and Steel.—Production of pig iron
was 5.0 million tons valued at $282 mil-
lion, compared with 4.5 million tons val-
ued at $245 million in 1968. Fourteen of
‘19 blast furnaces were operated during the
year. .

Iron ore—Usable iron ore shipments de-
clined 2 percent. The continued use of im-

ported ores was reflected in the low pro-
duction rates of domestic ores. Five mines
produced iron ore, compared with seven
mines in 1968. Iron ore used at agglomer-
ating plants, blast and steel furnaces in
the State consisted of 35 percent domestic
ore and 65 percent foreign ore compared
with 34 percent domestic and 66 percent
foreign ore in 1968.

One company mined red iron ore in Jef-
ferson County and another company
shipped red iron ore from stockpiles in
Tuscaloosa County. Four companies mined
brown iron ore at four surface mines in
two counties, Principal producing counties
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were Franklin and Pike. Production of usa- Imports of iron ore, chiefly from Vene-
ble iron ore decreased 2 percent. Of the zuela, were 12 percent above 1968 levels.
total usable iron ore shipments, only 10 Magnesium.—Magnesium metal produc-
percent was direct shipping ore compared tion from dolomite ceased at a plant near
with 13 percent in 1968. Selma in Dallas County.

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

1968 1969

Number Long tons Number Long tons <
of mines (thousands) of mines (thousands)

Mine production:
By varieties:

Hematite. .- ______ 1 1,078 1 1,086
Limonite_ .- ____________________ 6 1,251 4 1,115
By mining methods:
Open pit_ . ... 6 1,251 4 1,115
Underground._________._______.________ 1 1,078 1 1,036
Shipments from mines:

Direct to consumers______________________ 1 148 1 109
To beneficiation plants____________________ 8 2,006 5 1,893
Table 15.—Usable iron ore production and shipments

1968 1969
Iron Iron

Long tons content, Long tons content,
(thousands) natural (thousands) natural

(percent) (percent)
Production:
Hematite _______________________________ 914 35 802 33
Limonite_ ... 411 47 389 47
Shipments:
Direct-shipping ore_ . _____________________ 148 32 109 83
Concentrates and sinter___________________ 1,003 39 1,016 89
Total shipments________________________ 1,151 38 1,125 38
Table 16.—Principal producers
Commodity and company Address Type of activity County
Alumina:
Aluminum Co. of America________ 1501 Alcoa Bldg. Plant___________ Mobile.
Pittsburgh, Pa. 15219
Aluminum smelters:
Reynolds Metals Co_ . __.________ Reynolds Metals Bldg. ceeedooo. Colbert.
Richmond, Va. 23218
Asphalt (native):
Southern Stone Co., Ine._________ 2111 8th Ave. S. Quarry__________ Do.
Birmingham, Ala. 85223
Bauxite
Eufaula Bauxite Mining Co_______ Box 556 Open pit mine and Barbour.
Eufaula, Ala. 36027 plant.
A. P. Green Refractories Co______ Box 608 eeedoo oo __ Do.
Eufaula, Ala. 36027
Harbison-Walker Refractories Co._ 1800 Farmers Bank Bldg. ceedo_ Henry.
Plttsburgh Pa. 15222
‘Wilson-Snead Mining Co_________ Box 8 2 open pit mines Barbour and
Eufau]a, Ala. 36027 and plants. Henry.
Cement:
Ideal Cement Co.t______________ 420 Ideal Cement Bldg. Plant___________ Mobile.
Denver, Colo. 80202
Lone Star Cement Corp.2_________ Box 6237 West End Branch 2 plants_________ Jefferson and
" Richmond, Va. 23230 Marengo.
National Cement Co.2.___________ Box 3358 Plant___________ St. Clair.
Birmingham, Ala. 85205
Southern Cement Co.3_ __________ 18th Floor Daniel Bldg. 2plants_____.___ Jefferson and
Birmingham, Ala. 35233 Shelby.
United States Steel Corp.2._______ Box 2969 Plant___________ Jefferson.

Pittsburgh, Pa. 15230
See footnotes at end of table.
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Table 16.—Principal producers—Continued

Commodity and company Address Type of activity County
Clays:
Bentonite:
American Colloid Co......--- 5100 Suffield Court Open pit mine__.. Lowndes.
Fi Skokie, Ill. 60076
re:
Dixie Clay Co- o o o ccceee oo Box 361 Open pit mine and Calhoun.
Anniston, Ala. 36202 plant.
Donoho Clay Co. . —-ccemnnan Box 843 —e--doo .. _ Do.
Anniston, Ala. 86202
Glen-Gery Corp_-____—___._. Box 1542 Underground Walker.
Reading, Pa. 19603 mine and plant.
Harbison-Walker Refractories 2 Gateway Center 2 open pit mines_ . Blount and
Co. Pittsburgh, Pa. 15222 ‘Walker.
Ka lMm-igold Coal, Inc____.___._ Jasper, Ala. 85501 __________ Open pit mine..__. Walker.
olin:
Harbison-Walker Refractories 2 Gateway Center Open pit mine and Henry.
Pittsburgh, Pa. 15222 plant. )
Thomas Alabama Kaolin Co_. 2412 Ken Oak Road Open pit mine_... Marion.
Baltlmore, Md. 21209
A. P. Green Refractories Co.. Box 2 open pit mines Barbour.
Eufaula ‘Ala. 86027 - and plants.

Miscellaneous:
Bickerstaff Clay Products Co.,

Inc
Jenkins Brick Co-____.._....
Southern Cement Co......_.
United States Steel Corp.._.__
Vulcan Materials Co_......_.
Coal:
Alabama By-Products Corp-_._.__._
Peabody Coal Co_.__________.__

Southern Electric Generating Co__

United States Steel Corp___._._...

‘Woodward Co._ . ...
Coke:
Alabama By-Products Corp_______
Republie Steel Corp.. ...
U. S. Pipe & Foundry Co.._
United States Steel Corp_ -
Woodward Coooimaoo

Ferroallo;
Calumet & Hecla Corp._.______.__

Tennessee Alloys Corp.___.______
Tennessee Valley Authority._.
Union Carbide Corp._......__..__

Limonite
Shook & Fletcher Supply Co__

U. S. Pipe & Foundry Co.__...

Liquefied Petroleum Gas:
Li Cmes Service Oil Co___._.____.__
1M
Alabaster Lime Co-____________.__
Cheney Lime & Cement Co_.___. .
Longview Lime Co. __ __...._..._

See footnotes at end of table.

Box 1178

Columbus, Ga. 31902
Box 91

Montgomery, Ala. 36101
18th Floor Daniel Bldg.
Birmingham, Ala. 352! 3
Box 2969

Pittsburgh, Pa. 15230
Box 7824-A
Birmingham, Ala. 85223

Box
Blrmmgham, Ala, 35202

301 North Memorial Dr.
St. Louis, Mo. 63102
600 North 18th St.
Birmingham, Ala. 85203

Box 599
Fairfield, Ala. 35064
‘Woodward, Ala. 85189______

Box 6527

Tarrant, Ala. 35217

25 Prospect Ave., N.W.
Cleveland, Ohio 44115
Box 2651

Birmingham, Ala. 85212

Box 69
Fairfield, Ala. 35064
‘Woodward, Ala. 35189_ _____

Calumet Ave.

Calumet, Mich. 49918
Bridgeport, Ala. 85740_ _____
Muscle Shoals, Ala. 35660. __
270 Park Ave.

New York, N. Y. 10017
‘Woodward, Ala. 35189

‘Woodward, Ala. 835189_ _____

Box 2631
Birmingham, Ala. 35202
Box 2651
Birmingham, Ala. 85202

Bartlesville, Okla. 74008
Siluria, Ala. 35144__________

algood, Ala. 85018___ ______
Woodward Ala. 85189______

4 open pit mines Jefferson and
and plants. R

2 open pit mines Elmore and
and plants. Montgomery.

Opel: pit mine and Shelby.

plant.
meo-doo oo Jefferson.
emodo Do.
3 underground Do.
mines and 2
plants.
8 strip mines and Jefferson, Tusca-
2 plants. loosa, Walker.
2 underground Shelby and
mines and Walker.
plants.
Underground Jefferson.
mine and plant.
2 underground 0.
mines and
plants.
Plant______._.._ Do.
ceedooooL Etowah.
ceendoo o Jefferson.
ceedoo oL Do.
eeedoo oo Do.
ceedoo oo Dallas.
ceedo .. Jackson.
PO, U S Colbert.
—edoo ... Colbert and
Jefferson.
cee-doo L Jefferson.
Underground Do.
mine.

2 open pit mines_. Blount and
Franklin.

Open pit mine____ Franklin.
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Table 16.—Principal producers—Continued
Commodity and company Address Type of activity County
Lime—Continued
Southern Cement Co__._.._______ 18th Floor Daniel Bldg. Limekiln________ Shelby.
Birmingham, Ala. 35238 )
United States Gypsum Co.______. 101 South Wacker Drive Limekiln and Do.
’ Chicago, Ill. 60606 plant.
Mica, scr g
United States Gypsum Co-___.___ 101 South Wacker Dnve Open pit and Randolph.
Chicago, I11. 60606 plant.
Natural gas
Black Wamor Petroleum Co., Inc. Box 1642 Gasfield__.______ Escambia.
Mobile, Ala. 36601
Natural gasoline:
Cities Service Oil Co__.__._______ Bartlesville, Okla. 74003_____ Plant.______.____ Mobile.
Petroleum:
Crude: )
Ancora Corporation___._______ 1 Jackson Place, Suite 620 Citronelle field___ Do.
San Francisco, Calif. 94111
E. L. Erickson_ .. ___________ 1235 Petroleum Building Toxey field- . ____ Choctaw.

Mobil Oil Corporation.___
. Pruett & Hughes Co_.____
Sun Oil Company.__.__._.__

Refineries:

Alabama Refining Co._.__

Chevron Asphalt Co___

Hunt Oil Co___.__.__-____
Vulcan Asphalt Refining Co. ..

‘Warrior Asphalt Co
Phosphate Rock:

Monsanto Co________________

Pig iron

Republic Steel Corp_ . ___
U. S. Pipe & Foundry Co______
United States Steel Corp______
Woodward Co...___..__.. -

‘Olin Mathison Chemical ‘Corp.
Sand and gravel:

Alabama Gravel Co______.____

Radcliff Materials Inc__ ______
‘W. T. Ratliff Co., Inc_________

C.CT. Thackston Sand and Gravel
0.
Vulcan Materials Co______.____

Stone:
Dolomite:

Alamet Corp___.____._._.___
Dolcito Quarry Co__.____

Montevallo
ne.
U. S. Pipe & Foundry Co

U. S. Steel Corp._._._____

Limestone, crushed:

Lone Star Cement Corp.._.

Madison Limestone Co.,Inc._

Southern Cement Co.._.

See footnotes at end of table.

Limestone Co.,

Jackson, Miss. 39201
Box 900

Dallas, Tex. 7 5221

3890 Petroleum Building
Jackson, Miss. 39201
Box 2880

Dallas, Tex. 75221

Tuscaloosa, Ala. 35401__
Cordova, Ala. 35550_ ___
Tuscaloosa, Ala. 35401 _____

800 N. Lindbergh Blvd
St. Louis, Mo. 6314

1629 Republic Bldg.
Cleveland, Ohio 44115
Box 2651

Birmingham, Ala. 85202
Box 599

Fau‘ﬁeld Ala. 35064
Woodvyard Ala. 35189_.____

Box 28
MeclIntosh, Ala. 36553

2825 City Federal Bldg.
Birmingham, Ala. 85203
Mobile, Ala. 36601_________
Box 445

Knoxville, Tenn. 87901

Box 3211

Montgomery, Ala. 36101
Box 7324-A

Birmingham, Ala. 85228

Box 348

Selma, Ala. 36702

Box 6566

Birmingham, Ala. 85217
Box 6493

Birmingham, Ala. 85217
3300 First Ave. N.
Birmingham, Ala. 35202
Box 599

Fairfield, Ala. 35064

Box 6237 West End Branch
Richmond, Va. 23230

Box 46

Huntsville, Ala. 35804
18th Floor Daniel Bldg.
Birmingham, Ala. 35223

Citronelle field_ __. Mobile.

Choctaw Ridge Choctaw.
field.

Citronelle field___ Mobile.

Blast furnaces and Etowah and

mills. Jefferson.

odoo__l___.__ Jefferson.

ceodoo . Do.

ceedoo oo Do.

Brine wells______ ‘Washington.

2 dredges________ Elmore and
Montgomery.

Dredge______..__ Mobile.

Open pit mine.___ Clarke.

eeboo o Montgomery.

2 open pit mines__ Macon and
Montgomery.

Quarry__________ Bibb.

oo Jefferson.

PR« 1 S, Shelby

eodo__________ Jefferson.

ceedooo_ o Do.

3 quarries. ______ Jefferson,
Marengo,
‘Washington.

eeedoo o Madison.

2 quarries. __..__ Shelby.
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Table 16.—Principal producers—Continued
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Commodity and company

Address

Type of activity

County

Stone—Continued

Limestone, crushed—Continued

Vulcan Materials Co

‘Wade Sand & Gravel Co., Inc.

Limestone, dimension:

Georgia Marble Co

Marble, crushed:

Georgia Marble Co
Moretti-Harrah Marble Co. ..
Thompson-Weinman & Co._..

Marble, dimension:

Moretti-Harrah Marble Co___

Oystershell:

Radcliff Materials, Inc

Sandstone, crushed:

Sisson & Bailey Stone Co_.__
Steel Corp_____

United States

Enos Vann___

Tale:
American Tale Co

Box 7324-A
Birmingham, Ala.

35223

Box 39048 Fairview Station

Birmingham, Ala.

Russellville, Ala. 35653

35208

Gantts Quarry, Ala. 35069

Box 330

Sylacauga, Ala. 35150

Cartersville, Ga. 30120

Box 330

Sylacauga, Ala. 35150

Box 1288

Mobile, Ala. 36601

Route 3
Oneonta, Ala. 351
Box 2969

21

Pittsburgh, Pa. 15230

Box 246
Trussville, Ala. 35

Alpine, Ala. 85014

173

2 quarries and
plant.
Quarry and plant_

Quarry.__.__._._.
Quarry and plant_

2 dredges and
plants.

2 open pit mines
and plant.

Colbert, Etowah,
Franklin, Jack-
son, Shelby,
Talladega.

Jefferson.

Franklin.

Talladega.

Do.

Talladega.

Do.
Mobile.

Blount.
Jefferson.
Do.

Talladega and
,Tallapoosa.

1 Asphaltic limestone.
2 Portland and masonry cement.

3 Portland, masonry, and slag cement.






The Mineral IndUStty ofj Al@Ska-_
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This chapter has been prepared undet a coo]?eratlve agreement, between the Bureau of
Mines, U.S. Department of the Interior, the Division of Mines and Geology and the Divi-
sion of Qil and Gas of tbe Alaska Department of Natural Resources, for - oollectmg in-
formation on all minerals.

By Kevin Malone, Donald P. Blasko? and Janes A. Williams® .~

Prudhoe Bay oil, and activities related sulted in record barge shipments from
to bringing this huge new discovery in far  Seattle: and -Canada. Falrbankg boomed.
northern Alaska to commercial production, "Kecord alrfrelgl;x shlpments in’ the months
dominated the news of the mineral indus- before the sale were set only to be broken
try in the State in 1969. Oil men went all in the next reporting period.

out in drilling programs and allied investi- P——— B "
gations in order to amass information on Apga scientist, Bureau of Mires, Juneau,

i : - bi : 2 Petroleum engineer;, Bureau of Mines, Anchor-
whlcl} to base bids for the Septeml?er. lea'zse age Field Office.” Anchorage,  Alaska.
sale of North Slope lands. The logistics in- % Director, Division of Mines and Geology, De-

volved in supplying this intense activity re- aﬁ;ﬁ?t A‘,’afskl;‘““““ Re’oum’ State_of . Alas ka.

Table 1.~Mineral production in Alaska 1

.. 1968 ', jses

Mineral : ’ Valué - Value
Quantity - (thou- Quanhty (thou-
sands sands). .
Antimony ore and ¢t t ,fn _..__short tons, antimony content._ 3 W 12
Coal (bituminous)_ . ____ SO, thousand short tons_ _ 750 - $4,502 - 667
Gold (recoverable content of ores, ete.) - _—ocoo—o___ troy ounces__ 21,262 2835 21 .227
Lead (recoverable content of ores, ete.).. - - —-.short tons__ - w W-- i
Natural gas. “million cubic feet-- 17,348 74,888 50, 864
Petroleum (crude).-_ _thousand 42-gallon barrels.. 66,204 186 695 73,953 2
Sand and gravel. _ . ______ thousand short tons_. 18,018 20,366 16, 205 B
Silver (recoverable content of ores, ete. ). _ -thousand troy ounces__ 4 8 "
Stone. - el thousand short tons._ - W w1, 954 ;
Value of items that cannot be disclosed: ' e
Barite, copper (1968), gem st LP gases, latmum- R
group metals, tin and values mdlcated by symbol ________ -XX 4,928 - - Xx 2,866
Total . oo cccmm—mm————————e - XX 221,717 XX 257,77
Total 1967 constant dollars_________..._._. RSP [ XX 221,241 XX 247, 19 N

» Preliminary. r Revised. W Withheld to avoid disclosing individual company eonﬁdential data.
XX Not applicable.
lé’roductlon as. measured by mine shipments, sales, or marketable production (including wnaumption by
roducers)
P 2 Based on average U.S. Treasury price ($35. 00) through Mar. 15, 1968, and Engelhard selling q
Mar. 20, 1968, through 1969. R
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Table 2.—Value of mineral production in Alaska, by region 1

(Thousands)
. -Region ) P 1968 1969. Minerals produced in 1969 in order of value
Alaska Peninsula. .. ... ._.___ W o ’
Aleutian Islands__ - w W Sand and gravel, stone.
Bristol Bay__._____ - w W Sand and gravel, mercury.
Cook Inlet-Susitna_ _ ... .. $154,802  $192,658 Petroleum, sand and gravel, natural gas, stone,
o c i . . coal, gold, gem stones, silver. ?
‘Copper:River.... ... biadeeeen 3,869 .- 2,000 Sand and gravel, stone, gold. .
Kenai. Peninsula.., o ——— 44,203 46,902 Petroleum, natural gas, stone, sand and gravel.
Kodiak. . . _ ...l . _..... w "W _ Sand and gravel, stone.
Kuskokwim._ ... ..o _. 1,178 w Pla_fimum-group metals, mercury, gold, gem stones,
silver.
Northern Alaska . . . oo w 892 Petroleum, natural gas, sand and gravel.
Northwestern - 129 481 Sand and gravel, gem stones. .
Seward Peninsul L. 97 424 Sand and gravel, gold, stone, tin, gem stones, silver.
SoutheasternAlagka.. .. 5,320 4,833 Sand and vel, barite, stone, gold, silver.
Yukon River......_._ 11,480 ° 7,968 Coal, sand and gravel, stone, gold, gem stones,

antimony, silver, lead.
639 2,618

. 221,717 257,776

"W 'Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
1 No production reported ih the Bering Sea region. ; o :

&

g - - Table 3.~Indicators of Alaska business activity

W e , ’ Change,
- oo R S b 1968 - 1969 p pefcent

Employment and labor force, annual average:

-
S -
=4

Total labor farce, . _ ..o .. thousands.. .1 107.9 +7.8
Unemployment. . . o aue o cmmcccannnen dememAbem e am—— do._.. 9.1 9.4 +3.8
Employment:
. Canstruction. ... 6.0 8.7 +11.7
Aerospace . ..o oo 2.5 3.1 +24.0
Lumber and wood produets.._. 2.5 2.6 ...
Food processifg. .. ._..__.._... 3.3 3.2 -3.0
»+ - All manufacturing. 6.9 7.0 +1.4
i All industries. . ... d 91.0 98.5 +8.2
Factory payrolls_ . e cdcccm—————— $63.3 $69.3 +9.56
Personal income: - : : ‘ '
otRl. - i e ccccnannn, PO do.... $1,180.0 $1,272.0 .412.6
Per capita___._.__ i mmm e o m e e iommmmam e am . $4,124.0 ,612.0 . +9.4
Construction: .
* Payroll._____.__ fremmm e ———— mmmemeceecmmeceammaea $100.1 $117.9 +17.8
.. Highway work completed d 52.1 $41.5 —20.8
Gross business receipts. . $1,5656.8 $2,077.8 +33.6
Construction. $862.2 $312.8 -11.2.
'Retail sales_ . $514.8 $696.3 +15.9
Manufacturing_ $100.9 $110.8 +9.8
Resource production :
Agriculture..__ $5.6 $5.0 -9.1
Fisheries_ _ .. $217.5 $192.0 -11.7
Forest produects $91.0 $100.0 +9.9
. Mineral..___....._ $221.7 $2567.7 +16.2
Utility sales oo 841.0 9656.0 +18.7
Foreién trade:
xports $65.8 $92.8 +67.8
Imports. . $28.7 $62.5 +121.5
Population:. _ 284.9 294.6 +3.4
Civilian__ 252.8 262.2 8.9
Military. 82.6 82.4 -0.6

» Preliminary.
1 Air transportation.

Sources: Survey of Current Business, State Department of Labor, Agricultural Crop and Livestock Report-
iDng Sfrvice, State Department of Highways, State Department of Revenue, State Department of Economic
evelopment.
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Table 4.—~Worktime and injury experience in the mineral industries

Average Man- Man- Number of Injury rates per
Year and men Days days hours injuries million man-hours -
industry working active worked  worked
daily (thou- (thou~
sands) sands) Fatal Nonfatal Frequency Severity
107 213 28 202 19 94.03 1,821
237 128 80 260 1 17 30.80 27,089
- 18 160 3 25 1 2 118.18 287,976
Sand and
gravel____._ 686 195 133 1,181 ... 28 23.71 6522
Stone____.__ 113 125 14 115 - 2 17.84 564
Total 1____ 1,160 175 204 1,784 2 58 83.64 7,921
1969: »
o0al_ ... 110 221 25 218 ... 17 79.82 1,517
Metal__..___ 200 145 29 266 oo 7 27.83 4387
Nonmetal. . 15 177 3 20 i ciciccie cceccman cmmmaien
Sand and ‘
gravel_____ 885 163 145 1,187 _oo. 26 22.47 521
Stone. ... 185 168 22 197 . 3 15.24 437
Total 1. ___ 1,850 165 223 1,848 ___..__.. 53 28.176 610
p Preliminary.
t'Data may not add to totals shown because of independent rounding.
Table 5.—Expenditures by major companies for exploration, prospecting,
and development
(Thousands)
Type and region 1968 1969 »
Metals exploration: !
Arctic Alaska_ ... r $710 $1,080
Interior Alaska. r120 760
Western Alaska_ _ r1,240 2,600
Southwestern Alaska. r 50 110
South-central Alaska. £ 850 1,820
Southeastern Alaska. r1,540 38,910
General ! ® &80
Total metals. - o dee e cec e e cecmcccemcccccedcecccm———— r4,510 10,250
Oil and gas (statewide): .
Exploration. - - e dmeeccdcceecccecaecaanan 63,600 NA,
Development drilling. . 66,400 NA
Production. _ . - oo ceeaae 28,700 NA
Refinery construction and maintenance 56,800 NA
Pipeline construction.. .. cae oo 18,200 NA
Total oil and gas. <« o cucmcsccccacccmccccccccaddccaemccecaaan 282,700 NA
Grand total. .. . e aiccemcccmeemeemem————————n- 287,210 NA

» Preliminary. r Revised.

NA Not available.

1 In 1968 general expenses were distributed elsewhere. .
1Sol\::ce: Division of Mines and Geology, and Division of Oil and Gas, Department of Natural Resources,
aska. . .

The sale itself set numerous records in-
cluding some $900 million in bonus bids, a
testimonial of the industry’s appraisal of
the 1968 discoveries. For contrast, the 1968
sale of Outer Continental Shelf lands at
Santa Barbara, Calif. netted some $603
million, the previous high.

Total value of mineral production in
1969 was $257.8 million, an increase of 16
percent above the 1968 figure. Crude oil

and natural gas production, $214.4 million
and $12.7 million respectively, made up 88
percent of the total. Value of sand and
gravel, the State’s second-place mineral
commodity, decreased from $20.4 million
to $18.6 million. Tonnage produced was
162 million versus 18.0 million in 1968.
Both tonnage and value of coal were
down. Unit value increased to $6.54 per
ton from the $6.00 figure of 1968. Gold, no
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VALUE, million dollars

Figure 1.—Total value of mineral production in Alaska.
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longer significant in the mineral figures,
increased nominally in. both physical vol-
ume and value.

Legislation and Government Programs.
—Power needs of the State and methods of
meeting these were outlined in the Federal
Power Commission’s Alaska Power Survey
published in 1969. Initiated in the spring
of 1965, the study’s chief purpose was to
determine how best to meet the State’s
load growth in the years to 1985. Patterns
of development which could reduce the
statewide average cost of electricity by 65
percent at 1969 dollar values were seen as
a result of growth in consumption and of
closer coordination of power systems,. par-
ticularly in the more populated areas of
the State.

Total 1965 cost of generation, transmis-
sion, and distribution by Alaska utilities
was reported as 2.69 cents per kilowatt
hour. By 1985 the State’s economy was ex-
pected to require more than 6.1 billion
‘kilowatt-hours annually. Civilian demand
was put at 4.8 billion kilowatt-hours, 6 3/4
times the 1965 usage. The study used an
annual growth rate of 3.9 percent with
1985 population reaching 550,000 (270,000
in 1968) .

In the fall, the Atomic Energy Commis-
sion (AEC) successfully conducted Project
Milrow. This was a calibration test of a 1
megaton device to determine the suitability
of the Amchitka test site -for more power-
ful blasts. The underground blast was at a
depth of 4,000 feet, 1,700 feet deeper than

" the 1965 detonation of project Long Shot.
The results apparently established that the
Amchitka site in the Rat Islands far out
on the Aleutian Chain was capable of
withstanding additional and stronger deto-
nations.

Project Milrow engendered strong oppo-
sition from diverse groups including govern-
ment groups in Japan and Canada,
conservationists, and Native groups. The
basis for much of the opposition was fear
of the blast triggering earthquakes or de-
structive tidal waves. A 2-year delay was
expected before AEC undertook further
Amchitka testing.

Under_a pohcy of opening certain Na-
tive reservations in Alaska for mining, the
Fairbanks office of the Bureau of Indian
affairs issued a Notice of Availability of
Nonexclusive Prospecting Permits on the
Venetie-Chandalar Indian Reservation. The
area, between the Chandalar and Christian

Rivers north of the Yukon River and of
the Artic Circle, covered lands as far north
as Artic Village above the 68th parallel.
Mineral prospecting permits, excluding oil
and gas and sand and gravel, were avail-
able without lease option. Bids for exclu-
sive-prospecting permits on 640-acre units,
with no limit on number of units, were
scheduled for opening in spring, 1970.
Other areas which the Bureau was report-
edly considering included Akutan, Annette
Island, Diomede Islands, Karluk, Klukwan,
Unalakleet, and Wales.

The Snettisham hydroelectric project 30
miles southeast of Juneau was temporarily
shut down in the fall through lack of
funding. Work was finished on the diver-
sion tunnel, docks, airfields, and on a road
to the powerhouse area. At yearend, with
new funding arranged, bids were in proc-
ess for the dam, underground powerhouse
chamber, and ancillary gear. Other main
contracts to be let included the transmis-
sion system and the generators.

As a result of court decisions which sub-

- stantially reduced its jurisdiction in Alaska

trade matters, the Federal Maritime Com-
mission closed its Anchorage facility,
transferring Alaska matters to the Wash-
ington, D.C., office. The Ninth Circuit
Court of Appeals in San Francisco had
ruled against the Commission and for the
Interstate Commerce Commission in a case
involving through-rate business. The U.S.
Court of Appeals made a similar decision
in another case.

Noting the rapid growth in air traffic to
the North Slope, the Civil Aeronautics
Board (CAB) broadened its Alaska service
investigation to include traffic to the
booming Prudhoe Bay area. The Board or-
dered a comprehensive review—the first in
10 years—of major airline routes in the
State. CAB planned to examine the entire
Alaska air route structure to determine
changes needed to provide better public
service, eliminate uneconomic and wasteful
competition, improve carrier scheduling
and operational flexibility, and reduce sub-
sidy payments.

At the State level, the-Legislature elimi-
nated the discovery royalty consideration
on oil and gas. The State had allowed a
10-year reduction, to 5 percent of the
usual 12 1/2-percent royalty due on pro-
duction from State-owned lands. In an-
other action the Commissioner of Natural
Resources announced competitive bidding



74

only on all future leasing on State oil and
gas lands.

In a State sponsored study, Stanford Re-
search Institute  (SRI)  recommended
spending of interest only from the $900
million North Slope bonus windfall. SRI
noted the adverse effect of sudden taxation
changes on marginal oilfields and on fu-
ture investment in oil development. A
gradual annual increase in the severance
tax to 10 percent, and an increase from 12
1/2 to 15 percent in royalty were among
other Institute recommendations.

Wages and Hours.—Total insured wages
in the mineral industries in the calendar
year 1969, as reported by the Alaska De-
partment of Labor, were $56.3 million
($38.0 million in 1968) . Average monthly
employment was 3,494 (2,452 in 1968),
with 221 (154 in 1968) units reporting. In
the mineral industries covered by the Em-
ployment Securities Act (operators with
hired. labor) monthly earnings averaged
$1,346 compared with $1,293 in 1968.
Monthly earnings in metal mining were
$946; in nonmetal mining $1,225; in coal
mining $1,430; and in oil and gas includ-
ing production and exploration, $1,366.
The figures for 1968 were $876, $1,140,
$1,225, $1,327, respectively.
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Transportation.—Service and supply re- -
quirements for North Slope drilling opera-
tions received major attention from the
transportation industry in 1969. Construc-
tion of a winter road from Livengood,
northwest of Fairbanks, to Sagwon in the
oilfields was completed in March. Dubbed
the Ice Road, the controversial project was
built by the Department of Highways fol-
lowing rejection of all bids offered by pri-
vate contractors. Extreme cold, to 70°
below zero, hampered the work; 40° to 45°
below was considered the maximum low
working temperature. Movement of heavy
construction equipment under its own
power, as well as heavy freight trucked,
were of major assistance to the oil industry
and its contractors. Rates were essentially
the same as airfreight.

At yearend State plans for a permanent
road to the North Slope were announced. -
Alaska planned to enter into an agreement
with Trans Alaska Pipeline System
(TAPS) to assume ownership of the pro-
posed gravel-surfaced road to be built for
construction of the pipeline. As a part of
the agreement’ with TAPS, the State
agreed to reopen a substantial part of the
Ice Road for the 1970 winter haul.

Table 6.—Coastwise receipts and foreign mineral trade

(Short tons)
1967 1968
Commodity
Coastwise Imports Exports Coastwise Imports Exports
. receipts receipts

Bituminous coal and lignite..______________ T : -
Gasoline_____._____________________ 48 o 343,107 ,428 o __
Kerosine, distillate, residual fuel oil_________ 1, 037 850 350,395 _______ 939,514 309,560 _______
Asphalt, tar, pitches_ _______________ - ,848 . . 14,779 _______ _______
Lubricating oils and greases________ - 564 _______ ___.____ ,621  _______ ..
Petroleum and coal products, n.e.c.. - 7,001 89,059 _______ 7,102 120,034 _______
Building cement__________________________ 20,904 3,321 _______ 62, 1365 ,690 _______
Building stone, unworked; crushed and broken

stone_ _ . 10 o L s e el
Clay, ceramic and refractory materials_ _____ 10,855 10,599 _______ _______
Structural clay products including refractories 2,167 ,615 60 _______
Sulfur.__ .. 3 9,608 8,782 ______.
Sand and gravel_________ 1,020 2,000 _______
Iron ore and concentrate. _ . ________ _________  _______ . il __ e .
Iron and steel serap.__. 441 _______ _______
Iron and steel products--. 5,288 1,650 _______
Al and alumi , - ;3
Lead and zinc including alloys, unworked 84 o oo
Nonferrous metal ores and concentrates, n.e.c. 54 36 _____._ 15,197
Nonferrous metals primary smelter products

basic shapes, wire, castings and forgings,

except copper, lead, zine and aluminum_ . _ 61 _______ _______
Fertilizer materials_ ______________________ 319 _______

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

Alaska and Pacific Islands. Calendar years 1967-68.
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Movement of freight by air to the Slope
grew tremendously during the year. In
what some observers saw as the largest ci-
vilian cargo airlift in history, the Federal
Aviation Administration (FAA) took over
air routing control and was enforcing air-
craft and aircrew regulations. FAA pre-
dicted air traffic on the Slope of from 500
to 800 operations per day. Improved com-
munications and navigational aids were
seen as essential to relieve the congested
air traffic incident to the oil industry’s ex-
ploration and development operations.

Waterborne freight also played a major
role in servicing North Slope operations.
In a multicarrier operation, 19 tugs haul-
ing 38 barges, moved some 75,000 tons, in-
cluding 100,000 barrels of fuel oil from
Seattle to Prudhoe Bay. The convoy, which
included ancillary lightering craft, waited
at Point Barrow for a path to open in the
Artic icepack before proceeding on to the
Prudhoe Bay unloading point. Limited
time of ice-free passage, very shallow ocean
depths, and improvised dockage facilities
made this shipment a truly remarkable
feat of waterborne transportation.

The Department of Transportation
(DOT) gained Bureau of the Budget ap-
proval for its proposed study of a railroad
and highway corridor to: the North Slope.
DOT was seeking a $3 million allocation
for continuation of detailed route studies.
State officials favored extension of the
Alaska Railroad from Fairbanks to the
Yukon River at Nenana thence north to
Alatna on the Koyukuk River. From
Alatna a northwest spur to the Kobuk
River and Kennecott’s copper exploration
at Bornite was proposed as well as a
northern spur through Anaktuvuk Pass to
the North Slope. At yearend the survey of
the Nenana to the Yukon section was
about completed.

In an experiment that could have major
implications on transportation in Alaska,
Humble Oil & Refining Co. sent the
115,000-ton tanker SS Manhattan from At-
lantic waters through the Northwest Pas-
sage to Point Barrow and return. The
Manhattan was especially strengthened and
fitted with icebreaking gear and was ac-
companied by U.S. Coast Guard and Cana-
dian Coast Guard icebreakers. Purpose of
the test was to investigate the many factors
bearing on the feasibility of moving North
Slope crude oil to Eastern marketing areas.

Humble reported encouraging operational
results from the tests, but noted factors re-
garding economic feasibility. were still to
be determined from a study of the data
gained during the dual traverse.

Alaska Hydro-Train (formerly Puget
Sound Alaska Van Lines) continued to add
to equipment in the Alaska trade and to
improve service to shippers. New rail-car
barges, twin-screw, 7,000-horsepower tugs,
and extended dock facilities enabled the
carrier to maintain three departures per
week from Seattle. The firm projected
daily Seattle departures based on the rate
of increase in freight destined for Alaska
in 1969.

Late in the year, Sea-Land Service, Inc.,
announced plans to expand service be-
tween Alaska and Seattle early in 1970. A
third containership was to be added to the
two then in use to increase container
carrying capacity by 50 percent over that
of  1969. Sea-Land, which entered into
Alaska service in May 1964 and was the
first carrier to sail unaided through ice-
bound Cook Inlet in December of that
year, had consistently added to its Alaska
services.

Small ports in the State were benefiting
from a freight handling agreement be-
tween Sea-Land and Foss Tug and Barge
Co. Tugs and barges of Foss were being
used to deliver to the smaller ports cargo
shipped to Anchorage in Sea-Land van
ships. Backhaul freight from Kodiak and
other way points consisted mostly of sea-
food products processed in the cannery
ports. Transportation "costs in Alaska, al-
ways high and a drag on attempts to de-
velop the State’s mineral and other re-
sources, thus gave some promise of relative
reductions as the State developed through
normal growth.

Among other notable developments in
transportation were investigations into the
feasibility of using hovercraft-type vehicles
in North Slope operations. Bell Aerosys-
tems, Inc., at the request of Alaska’s Sena-
tor Gravel, completed a 3-month study on
heavy cargo hovercraft adaptable to North
Slope use and produced a prototype design
for cargo vehicles with capacities to 50
tons. By mid-summer Cities Service Oil Co.
was using a 900-horsepower craft with ca-
pacity for 7 tons of equipment and 2 tons
of fuel in North Slope exploratory opera-
tions. Passage of crews and equipment
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without damage to the Arctic tundra was
seen as an important feature of the experi-
mental craft.

Alaska Airlines, which pioneered the use
of the Hercules cargo plane in Alaska air-
freight in 1965, made a bid for another
breakthrough in proposing tourist flights
to the Soviet Union from Seattle and
Alaska points.

At yearend the American and Soviet
governments had the airlines’ applications
under consideration.

In road and bridge construction, the
State Division of Highways reported satis-
factory progress along a number of fronts.
For the first time, the Department was
able to obligate the entire amount of fed-
eral funds available for highway work.
More than $52 million in federal-aid

money, most of it for actual highway con-
struction, was obligated in 1969. This was
a noteworthy achievement in view of the
limitations imposed by the Department of
the Interior’s statewide land freeze on fed-
eral lands.

In spite of the land freeze and other de-
terrents, design work on the closing gap.in
the Anchorage-Fairbanks Highway was
completed. Situated in the Nenana Can-
yon, the project was to be the largest sin-
gle contract awarded by the Department of
Highways. Funding was expected in time
for a full season’s work in 1970 with com-
pletion of construction slated for fall 1971.
The new highway would provide a direct
artery between Alaska’s two largest cities,
eliminating reliance on the circuitous Ri-
chardson and Glenn highways.

Table 7.—Freight rates, Seattle to selected Alaskan cities in 1969 Hydrotrain servi(:e'1
(Cents per hundred pounds)

From Seattle to—

Minimum -
Commoeodity shipment Anchorage Fairbanks Seward
(pounds) via via via
‘Whittier ‘Whittier ‘Whittier

238 302 ———
189 2538 —

118 178
2 349 273
194 239 187
183 228 177
269 3816 264
231 278 216
220 267 205
186 239 187
175 228 177
173 . -
119 1568 -
100 140 ——
95 134 —
229 336 229
191 298 191
180 287 180

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: Alaska Hydro-Train.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Coal (Bituminous).—Tonnage of coal
produced was down 11 percent from that
of 1968. Value dropped only 3 percent as
unit value rose to $6.54 from $6.00. Usi-
belli Coal Mine, Inc., and Vitro Minerals
Corp., a subsidary of Vitro Corp. of Amer-
ica, both operating in the Nenana (Healy
River) field were the major producers.
Alaska Matanuska Coal Co., operating the

Premier mine in the Matanuska field, pro-
duced a small quantity of coal for local
use. All coal was produced from strip op-
erations.

Cortella Coal Corp. of Cordova contin-
ued examination work on deposits in the
Bering River field, north of Controller Bay
on the Gulf of Alaska. The company made
core drill and other tests in an attempt to
establish sufficient reserves to allow ship-
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ments of Bering River coal to Japan for
coking use. A study of samples, made at
the Mineral Industry Research Laboratory
of the University of Alaska, showed ash
content to as low as 2 percent using var-
ious washing techniques.

If reserves of 15 to 20 million tons could
be established, economic exploitation of
Bering River coals was seen. Shipment by
truck, narrow-gauge railroad, or by pipe-
line to a loading site on the Gulf of
Alaska was under study. Bering River coals
were of particular interest to the Japanese
because of their coking qualities.

Japanese businessmen also showed inter-
est in the Kukpowruk River coalfields in
remote northwestern Alaska. Immense coal
resources, as yet only very sketchily out-
lined, are indicated in an area between
Point Hope and Point Barrow north of
Bering Strait on the Chukchi Sea. Previous
work by the Bureau of Mines showed the
Kukpowruk coals as capable of producing
metallurgical quality coke by blending
with as little as 15 percent of strongly cok-
ing coals. Morgan Coal Co. of West Vir-
ginia held coal prospecting permits on the
Arctic coals; Kaiser Steel Corp. was re-
ported as planning exploration and
examinatign work in the 1970 season. The
Alaska land freeze, an outcome of Native
claims for aboriginal rights, deterred activ-
ity in this area as well as in other parts of
the State.

In the Beluga coalfield on the west side
of Cook Inlet opposite Anchorage, Ameri-
can Exploration and Mining, Inc, pro-
ceeded with examination of the company’s
holdings. Beluga reserves are large and
well situated, but the coals are low-grade
lignites with high ash and water content.
Possibility of an on-site plant to convert
the coals into marketable coal products
was under investigation. Morgan Coal was
also active in the, Beluga field. The Bureau

of Mines explored and reported 45 on the
Beluga coals in the early 60’s.

New contracts awarded by the Depart-
ment of Defense for coal to supply the
Northern military bases in fiscal year 1970
were 417,000 tons at a cost of $2.7 million.
The figures for fiscal year 1969 were
420,000 tons and $2.6. million, respectively.
Usibelli Coal Mine, Inc., was awarded a
contract for 176,000 tons at $6.65 per ton.
Vitro Minerals Corp, received a contract
for 241,000 tons at $6.51. Both companies
operated in the Nenana field. Vitro also
received the University of Alaska contract,
bringing its estimated output to over
300,000 tons. Usibelli, supplying City of
Fairbanks and Golden Valley Electric Asso-
ciation Inc. needs, expected to produce
325,000 tons.

Petroleum and Natural Gas.—Crude oil
production in Alaska, which had doubled
that of the previous year in 1967 and
again in 1968, grew by a more modest 12
percent in' 1969. Production, incduding
60,000 barrels refined on the North Slope
for local use, was 74.0 million barrels com-
pared with 66.2 million in 1968. Except for
the small North Slope output noted, all
production was from the Cook Inlet basin.
This area had four producing offshore
fields and the Swanson River field on the
Kenai Peninsula.

At the Swanson River field, the initial
discovery (1957) in the Cook Imlet basin,
average monthly production showed a de-
cline of 4 percent from the 1968 figures.
Standard Oil Company of California, oper-
ator of the field, continued the gas repres-
surization program started in 1964. In No-

4 Geer, M. R., and F. D. Fennessy. Washability -
of Coals From the Matanuska Valley and Beluga
River Fields. BuMines Rept. of Inv. 6017, 1962,

3 p)

“Warﬁeld Robert S. Investigation of a Sub-
bituminous Coal Deposit Suitable for Opencut
Mining, Beluga River Coalfield, Alaska. BuMines
Rept. of Inv. 6238, 1963, 100 PP

Table 8.—Production of crude petroleum and natural gas

Crude petroleum Natural gas 1
Year Thousand Value Million Value
. gall (th ds) cubic feet (thousands)
barrels
11,128 $34,078 7,255 $1,799
14,858 44,007 11,267 2,794
29,126 91,164 14,438 3,610
66,204 186,695 17,848 4,388
78,953 214,464 50,864 12,665
1 Figures represent “Marketed production” of natural gas, which includes gas sold and used on lease but

does not include ¢as flared, lost, or injected.
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Table 9.—0il and gas lease acreage
under Federal supervision

Acres
(thousands).

Year

Source: 1965-1969, Oil and Gas and Mineral
Leases, Licenses, and Permits Public, Acquired,
Indian, Naval Petroleum Reserve, and Outer Con-
tinental Shelf Under Supervision December 31, Con-
servation Division, U.S. Geological Survey, U.S.
Department of the Interior.

vember, Standard announced the produc-
tion of the 100 millionth barrel of Swan-
son River crude. Average monthly produc-
tion in 1969 was 1,095,906 barrels.

Daily production per well from the
offshore fields, which had peaked at 1,541
barrels early in 1968, continued to decline
in the first half of 1969. Cook Inlet opera-
tors chose water flooding to augment reser-
voir pressures. At yearend water was being
injected into the producing formations of
two of the four offshore fields, and injec-
tion wells were being prepared for the two
remaining fields. Daily production per well
began climbing midway through the year;
by the end of the year an increasing pro-
duction trend was established.

The McArthur River field was Alaska’s
major producer. An average of 40 produc-
ing wells grossed 32.4 million barrels val-
ued at $84.4 million. Swanson: River, with
13.1 million barrels and $39.1 million from
42 wells was a distant second. Other major
producing fields were Granite Point, 9.2
million barrels and $24.6 million from 37
wells; Middle Ground Shoal, 8.5 million
barrels and $23.3 million from 34 wells;
and Trading Bay, 8.9 million barrels and
$22.1 million from 32 wells.

As the decade of the 60’s drew to a
close, Alaska’s oil and gas industry had re-
corded impressive production figures. In
the 12-year period from 1958 to 1969, fol-
lowing the 1957 discovery at Swanson
River, cumulative value of oil and gas pro-
duction reached $699 million. For contrast,
the entire mineral production of the State
from the beginning of record keeping in
1880 to 1957 amounted to $1,162 million.
Numerous adjustments and allowances
were required, of course, to compare such
figures. Their relative magnitudes, never-
theless, gave a guage of the industry’s ac-
complishments and of its impact on the

economy of the State and of the Nation.
Exploitation of the North Slope discoveries
in the next decade was -expected to result
in production - far outstripping previous
output.

No new oil or gas discoveries were te-
corded for the State in 1969. On the North
Slope, where much of the drilling accom-
plished was on tight-hole basis (i.e., no re-
sults made public) and where producing
formations were in the early stages of de-
lineation, some wells might later be classi-
fied as successful wildcats or as discovery
wells. In the Gulf of Alaska, Tenneco Oil
Co. and associates drilled the first well in
the Gulf area since 1963 and the first
offshore Gulf well. The wildcat, about 3
miles east of Middleton Island, was
plugged and abandoned after drilling more
than 12,000 feet. Panoil Co. and Arabian
Shields also spudded a well near Katalla.
The well was drilled to 400 feet and sus-
pended over the .winter. Katalla was the
scene --of the earliest oil production in
Alaska from shallow formations. The
minor output was refined on site for local
use in fishing boats; it ceased in 1933
when fire destroyed the small topping
plant.

In the Copper River basin, Consolidated
Oil & Gas with allied companies, drilled
west of Glennallen: The well was at 4,000
feet and drilling at yearend. On the Alaska
Peninsula near Port Moller, Pan American
Petroleum Corp. plugged and abandoned
the David River No. 1-A wildcat. The well,
bottomed at 13,750 feet, was the first test
on the Peninsula since 1967.

Eleven exploratory wells were drilled in
the Cook Inlet Basin during the year.
Three were in the Susitna River Valley,
six on the west side of Cook Inlet, one on
the Kenai Peninsula, and one was drilled
from an offshore platform.

" In summary, 68 exploratory wells -includ-
ing 53 in the Prudhoe Bay area were
drilled. Some of the Prudhoe Bay wells
may eventually be classed as development.
Twenty-three of the North Slope wells
were oil wells; one, drilled by Pan Ameri-
can Petroleum Corp., was classed as the
discovery well for the Kavik gasfield. Of
the remaining 44 wells, 18 were plugged
and abandoned; 13 were suspended; and
13 were drilling at yearend. Additionally,
14 locations were staked for new wells, 13
of these on the North Slope. Exploratory
footage for the year was 583,518; develop-
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Table 10.—Exploratory drilling in Alaska

Plugged Total
Province oil Gas . Suspended and Drilling wells
abandoned

North Slope__ _ . ______________.__.___. 23 1 11 8 10 53
Cook Inlet Basin_ _______________...___ 0 0 1 8 2 11
Gulf of Alaska__________________ 0 0 1 1 0 2
Alaska Peninsula________________ 0 0 0 1 0 1
Copper River Basin______________ 0 0 0 0 1 1
Total . ___ 23 1 13 18 13 68

ment footage, for a total of 1,223,614 feet,
was 640,096. The 1968 figures were 172,444
exploratory, 1,002,399 development, and
1,174,843 total.

Production of both dry and associated
gas increased significantly in 1969. The
Collier Carbon and Chemical Corp. prilled
urea and ammonia plant processed 12.2
million thousand cubic feet from . the

Kenai gasfield. Phillips Petroleum Co.
processed 9.0 million thousand cubic feet
from the Kenai and the North Cook Inlet
fields with the bulk coming from the
offshore Cook Inlet field. Phillips’ liquefied
natural gas, totaling approximately 1 mil-
lion barrels, was shipped to Japan. In-
creased volumes of gas for reservoir pres-
sure maintenance were injectéd at Swanson
River.
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The Collier Carbon chemical complex,
under tests as the year began, made its
first shipment of ammonia in May. Am-
monia and urea were barged to distribu-
tion outlets in the Pacific Northwest. Col-
lier, a subsidiary of Union Oil Company
of California, owned the ammonia produc-
ing- facilities outright. Japan Gas-Chemical
had a 50-percent participation in the urea
processing facilities.

At midyear the first and only base load
liquefied natural gas plant in the United
States went on stream on the Kenai Penin-
sula. Phillips Petroleum Co., associated
with Marathon Oil Co., was operator of
the plant. Marathon was a partner with
Union Oil of California in the Kenai unit
gasfield, a major source of feedstock for
the liquefacation plant. The installation
was designed to manufacture 45,000 barrels
per day of liquefied natural gas. Shipment,
to Tokyo Electric Power Co. and Tokyo
Gas Co., were made in two specially de-
signed cryogenic tankers, each of 450,000
barrel capacity. The average round trip,
Kenai to Tokyo, was 20 days.

Announcement of the purchase of Alaska
Oil and Refining Co. by Tesoro Petroleum
Co. was made early in 1969. Alaska Oil
started. construction of a 15,000-barrel-per-
day refinery on the Kenai Peninsula late
in 1968. Tesoro completed work on the
project and had the plant under test as
the year ended. Feed for the refinery was
purchased from the State of Alaska. The
State took some of its royalties in kind
rather than in cash to allow the independ-
ent operation.

Marathon Oil Co. as operator with six
associated companies 6 was finishing con-
struction of a liquid extraction plant on
the west side of Cook Inlet as the year
came to an end. The new plant was to
process associated gas, previously flared, to
extract the butanes and heavier portions.
The latter were to be added to crude oil
produced from offshore wells. The project
was more one of resource conservation
than one with an economic incentive. Flar-
ing of associated gas from offshore wells,
patently evident to air travelers into An-
chorage, had drawn severe criticism to the
oil industry and had resulted in some
threats at the legislative level of punitive
measures if the industry failed to act on
its own.

Tank storage at the Drift River terminal
of the Cook Inlet pipeline was increased

by 270,000 barrels to 1.89 million barrels.
Severe winter icing conditions in Cook
Inlet had caused tanker loading delays.
Limited storage capacity under such winter
conditions resulted in curtailment of pro-
duction from offshore wells.

Earth Resources Co. of Dallas announced
plans for a $30 million oil refinery and
powerplant complex in the Fairbanks area.
Proposed were a 15,000 barrel per day re-
finery and a 45,000-kilowatt powerplant
probably fueled by North Slope oil. The
refinery was to produce jet and heating
fuels and automotive gasoline. Earth Re-
sources, through a subsidiary, Vitro Miner-
als Corp., was operator of the Cripple
Creek coal mine in the Nenana coalfields.

The Trans Alaska Pipeline System
(TAPS), one of the proposed transits. to
get North Slope crude to market, ran into
severe opposition from conservation groups
as well as being stymied by the Depart-
ment of the Interior’s land freeze. The lat-
ter was a result of Native land claims.
TAPS, a combine of numerous participants
in North Slope operations including Atlan-

- tic Richfield Co., Humble Oil and Refin-

ing Co., and British Petroleum Oil Corp.,
proposed an 800-mile 48-inch pipeline
from Prudhoe Bay to Valdez on Prince
William Sound. Initial estimates put the
cost at $900 million. At yearend, a permit
for the pipeline had been approved at the
Congressional level; protection of the envi-
ronment, Native land claims, and other
elements had not been resolved.

Other outlets for North Slope oil were
under study. Humble Oil and Refining in
a $40 million test, sent the converted SS
Manhattan through the Northwest Passage
in an attempt to establish the feasibility of
such a route. The Manhattan, accompa-
nied by U.S. and Canadian icebreakers,
made the run from the East Coast to
Point Barrow and return. Study and inter-
pretation of the results of the trip were in
process with the possibility of the need of
additional data from a second trip noted
as the year ended.

A combine of Trans-Canada Pipe Lines,
Ltd.; American Natural Gas Co.; and Peo-
ples Gas Co. was investigating the possi-
bility of putting a pipeline from the
North Slope, through Canada, to the East

¢ Union Oil Co. of California, Atlantic Rich-
field Co., Pan American Petroleum Corp., Phillips
Petroleum Co., Skelly Oil Co., Standard Oil Co.
of California.
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Coast. Other projects under study induded
a line from the Slope to Edmonton, Al-
berta; a line south to the West Coast mar-
kets; and use of submarine tankers in the
Northwest Passage.

The September competitive oil and gas
lease sale of North Slope lands set a num-
ber of records, both State and National. As
previously noted, the total of $900 million
in bonus bids was a record, some $297 mil-
lion higher than the ‘total for Federal
offshore lands at Santa Barbara, Calif. in
1968. A $72.3 million bid on a 2,560-acre
tract was not only a record total bid but
also a record per acre. The previous high
per acre was established in a Federal
offshore sale off the coast of Louisiana in
the Gulf of Mexico in 1967. The $900
million total on bids accepted by the State
compared with a gross of $98.3 million
from the preceding 22 competitive lease
sales held. The $72.3 million high bid
compared with a previous high of $19.4
million established in the 20th sale of
offshore lands in Cook Inlet in 1967.

METALS

Antimony.—At the Stampede mine north
of Mt. McKinley in the Kantishna district,
Earl R. Pilgrim produced 20 tons of con-
centrates and 2 tons of hand-cobbed ore.
Pilgrim shipped the above and 25 tons of
previously stockpiled concentrates to Na-
goya, Japan, at a reported price of $5.25
per short ton unit f.o.b. Seward. The com-
bined shipment assayed 52.5 percent me-
tallic antimony.

Southern Lead Co. shipped 70 tons of
ore from the Sawtcoth Mountains area to
Dallas. The ore was mined in the early
1950’s before the road between Livengood
and Manley Hot Springs was completed. It
was mined from the Fred Wackwitz prop-
erty on the crest of the Sawtooth Moun-
tains at the head of Chocolate Creek.

Tillicum Mining Co., holding the
Klemm mine in the Petersburg district, re-
ported assessment work. Other antimony
claim holders around the State did not re-
spond to Bureau of Mines canvasses. De-
spite the poor response, rising prices stim-
ulated considerable interest in antimony
deposits throughout the State.

Copper—Alaska’s  copper  potential,
under the stimulus provided by the trends
to nationalization in much of the free
world, drew important interest from major

mining firms. Southeastern Alaska showed
an estimated -$4 million spent on explora-
tion and 1,041 new claims staked during
the year. Copper was in the forefront
among the mineral commodities sought.
International Nuclear Minerals Corp.,
(subsidiary of International  Nuclear
Corp.) active in the McCarthy district and
in the Kushokwim, had an intensive pro-
gram in Southeastern Alaska. The corpora-
tion had crews operating out of a base
camp with full-time helicopter support.
The base camp included an atomic adsorp-
tion  unit providing daily analyses of
stream sediment, soil, and rock samples.
International’s main interest in Southeast-
ern Alaska was copper-nickel.

- El Paso Natural Gas Co., moving to the

Alaska scene, opened a year-round miner-
als exploration office and laboratory in
Ketchikan. A full-time staff of six or seven
was available to backup field crews operat-
ing on Prince of Wales Island and the
mainland. Among other companies showing
interest in copper in Southeastern Alaska
were Humble -Oil and Refining Co., Amer-
ican Smelting and Refining Co., Newmont
Mining Corp., Paramount Mining Co.,
Dynasty Exploration, Inc., Phelps Dodge
Corp., Utah Construction and Mining Co.,
Falconbridge Nickel Mines, Copper Range
Co., and Mobil Oil Co. Altogether a blue
ribbon list of North American firms in
mineral resources. }

In other activity in copper, Cities Service
Mineral Corp. (subsidiary of Cities Service
Co.) did further work on the Denali pros-
pect about 70 miles southeast of Healy in
the Maclaren River area. The company ac-
complished additional diamond drilling
and underground exploration. Cities Serv-
ice also had reconnaissance crews examin-
ing south of the Alaska Range.

In northwestern Alaska, Bear Creek Min-
ing Co. (subsidiary of Kennecott Copper
Corp.) had crews prospecting the southern
flank of the Brooks Range. The company
staked claims north of the Bettles River in
the Koyukuk district, Yukon River region.
At Bornite, Kennecott’s new copper camp
in the Shungnak district, Northwestern
Alaska region, Bear Creek did additional
core drilling and geological work. Early in
the year, Kennecott had transferred the
Bornite operation from the New Mines Di-
vision to Bear Creek, the corporation’s ex-
ploration entity. The disastrous flooding of
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the Ruby Creek shaft late in 1966 had
been a serious setback to planned develop-
ment.

In the McCarthy area, Copper River re-
gion, Hanna Mining Co. examined the
Mother Lode property, an important prod-
ucer in earlier years when Kennecott was
mining adjacent bonanza ores in the Ni-
zina district. International Nuclear was an-
other organization with strong interest in
the McCarthy area. The company staked
50 claims for copper in the 1969 field sea-
son. Private Salt Lake City, Utah interests
made detailed studies including geological
mapping of the Orange Hill deposit some
13 miles southeast of Nabesna at the head
of Nabesna Glacier. This huge low-grade
deposit with a small molybdenum content
gave . some promise of future economic
production. British  Columbia’s Lornex
Mining Corp. Ltd. deposit in Highland
Valley was slated to go into production in
1972 with Japanese smelters and trading
companies reported as taking the entire
output of concentrates for a 12-year period.
Lornex reserves were put at 283 million
tons running 0.427 percent copper and
0.014 percent molybdenum. The U.S. Geo-
logical Survey had earlier reported more
than 200 million tons at Orange Hill
carrying 0.4 percent copper and 0.02 per-
cent molybdenum and accompanied by
minor quantities of gold, silver, and zinc.

St. Eugene Mining Corp., an affiliate of
Falconbridge Nickel Mines, Ltd., proceeded
with examination of the Kasna Creek de-
posits near the south shore of Lake Kon-
trashibuna, some 160 miles southwest of
Anchorage. Large low-grade copper-iron
deposits in a strongly mineralized contact
metamorphic zone of considerable length
had been known for years. St. Eugene also
made reconnaissance surveys in other areas

of the State.

Gold.—Physical output of gold was vir-
tually unchanged from that of 1968; value,
reflecting a full year at an average New
York selling price of $41.51 per ounce, in-
creased by 6 percent. Gold in the first two
and one-half months of 1968 was valued at
the Treasury’s $35 price. Of the total
21,227 ounces produced, more than 99 per-
cent was from placer operations. A few
ounces of byproduct gold resulted from
lode work in the Fairbanks district and a
small quanitity was recorded in the Juneau
district from cleanup of an idle property.

Placers of the Yukon River region ac-
counted for 86 percent of gold produced.
US. Smelting Refining and Mining Co.’s
Hog River dredge was the leading produ-
cer in the region and in the State. The Se-
ward Peninsula region was - a poor second
followed by the Kuskokwim River region.
Alaska placer miners washed 1.08 million
cubic yards at an average recovery of 81.2
cents per yard (68.5 cents at the old $35
value for gold) .

Activity and interest in offshore placers
was again strong in 1969. Shell Oil Co.
and American Smelting & Refining Co. re-
turned to the Nome area for additional
exploratory work. Shell had been active in
the area since the early 1960’s. Rowan
Drilling Co. put down 45 test holes for a
gross footage of 5,000 feet around the peri-
meter of Safety Sound east of Nome. Oth-
ers prospecting or drilling offshore in the
Nome area included Amerada Hess Corp.,
Auric Mining Co., Inlet Oil Co., Ocean
Science and Engineering, Inc., and Occi-
dental Mineral Corp.

Off Bluff on the north side of Norton
Sound on the Seward Peninsula, Aurora
Mining Co. mounted a notable effort to
mine offshore placers. Three oceangoing

Table 11.—Placer production of gold

Material Gold recovered
treated
Year Mines (thousand Average
producing ! cubic Troy Value value
yards) ounces (thousands) per cubic
yard
1965 ... 69 1,785 38,686 $1,354 $0.758
1966 _ .. _______ 56 1,828 26,532 929 r.508
1967 .. 50 1,888 22,948 803 .426
1968 . o 37 r1,208 21,124 829 r.687
1969 e 30 ,081 21,146 878 .812
r Revised

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

property.
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craft with specially designed mining gear
for extracting gold from the submerged
deposits arrived in the Bluff area from the
lower states. A severe Artic storm left the
tug on bottom in shallow water of Golov-
nin Bay and the dredge-processing unit
marooned on the beach near Bluff; the
auxiliary craft was beached at Golovin rel-
atively undamaged. Aurora, with some
800,000 acres under prospecting leases, had
spent. 3 years-in prospecting and in design
and development of the special mining
gear. g

In the’Chandalar district north of the
Arctic Circle and midway between Fair-
banks and' Prudhoe Bay, Chandalar Gold
Mining and Milling Co. completed mill
construction and put the plant through a
shakedown run. The mill treated an unre-
ported tonnage of ore from the Mikado
vein; concentrates were to be milled in
1970. These rich Chandalar lodes, known
since early in the century, appeared ready
for economic exploitation. The operators
planned to work placer deposits in the dis-
trict as well as the lodes. -

Iron Ore.—Alaska’s iron resources con-
tinued to ‘receive attention from major
mining organizations. Marcona Corp., a
joint enterprise of Cyprus Mines Corp. and
Utah "Construction and Mining Co. was ne-
gotiating' with Japanese interests toward
shipment of - pelletized concentrates: from
the Snettisham deposits some 30 miles
south of Juneau. Marcona did geological
work, several thousand feet of diamond
drilling, and took sizeable samples which
were shipped out for metallurgical tests.

In the early 1950’s, the Bureau of Mines
drilled the Snettisham deposits and later
made beneficiation tests.”8 Bureau work
showed a large tonnage running close to
20 percent total iron with 2.6 percent ti-
tania. A high-grade titaniferous magnetite
concentrate was obtained using standard,
comparatively low-cost beneficiation meth-
ods.

' Snettisham’s titania content had been a
block to exploitation of the deposit. With
changing steel technology, titanium, once
deleterious in the steelmaking process, en-
hanced the value of these ores in some
processes. Japanese steel producers were
using titaniferous black sand concentrates
obtained by dredging beach sands. Nearing
the end of that resource, the Japanese saw
Snettisham as a possible source of feed for

plants geared to use a titanium-bearing
concentrate.

Trans-Pacific Resources, Inc., of Spokane
merged with Alaska Mining and Smelting
Inc. The latter held active claims on iron
deposits near the head of Tuxedni Bay on
the west coast of Cook Inlet. Trans-Pacific
completed an extensive mapping program
on some 28 claims covering approximately
90 percent of the upland surface of Mag-
netic Island. Two separate deposits were
delineated. To the west, a massive body
showed strong mineralization with iron as
magnetite, At the eastern end, magnetite
disseminated in hornfels was found in two
parallel lodes with a 20-foot band of waste
intervening.

At other deposits around the State, only
assessment work was reported for the 1969
season.

Mercury.—The liquid metal showed a
distinct pickup in both interest and activ-
ity in 1969. The Red Devil mine, a major
producer in the early part of the decade,
had no production, but was under explora-
tion for much of the year. At the close of
the year, Alaska Mines and Minerals, Inc.,
lessee of the Red Devil, was in the process
of raising capital to reopen the mine. The
company filed a registration with the Se-
curities Exchange Commission for 3.5 mil-
lion shares of which 1.6 million was to be
offered publicly at $3 per share. Red Devil
also had mercury claims at DeCourcy
Mountain in the Iditarod district.

Diamond Shamrock Corp., examining the
Russell Shaefer deposits on Beaver and
Cinnabar Creeks in the Aniak district
(Georgetown subdistrict), had appreciable
mercury production. The company did not
authorize the Bureau of Mines to release
actual figures. High-grade cinnabar occur-
rences had been mined in past years from
the Lucky Day and Broken Shovel groups.
The deposits were 85 miles southwest of
Sleetmute on the Holitna side of the di-
vide between the Holitna and Aniak Riv-
ers in particularly inaccessible country.

At Marsh Mountain in the Tikchik dis-
trict, Bristol Bay region, renewed activity
resulted in production of 20 flasks from
the Red Top mine. High-grade stringers of

7 Holmes, Wesley T., and Lloyd H. Banning.
Electric Smelting of Titaniferous Iron Ores From

laska, Montana, and Wyoming. BuMines Rept.
of Inv. 6497, 1964, 23 pp.

8 Thorne, R. L., and R. R. Wells. Studies of
the Saettisham Magnetite Deposit, Southeastern
Alaska. BuMines Rept. of Inv. 5195, 1956, 41 pp.
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cinnabar occur in a brecciated zone of
greywacke over a width of 100 feet or
more. The mine is at an elevation of 1,000
feet, 3 miles east of Aleknagik and 17
miles north of Dillingham.

Lyman Mining Co. continued activity at
the White Mountain deposit 70 miles
southeast of McGrath between the Big and
Tatlawiksuk Rivers. The company main-
tained the steady production first begun in
1964. High-grade concentrates, both hand-
cobbed and upgraded by gravity methods,
were flown out to Anchorage for shipment
and subsequent refining in the lower 48.

International Nuclear reported some
work in the Kuskokwim mercury belt.

The Parks deposit (Alice and Bessie) re-
ported no production for 1969. Except for
the required assessment ‘work, the Egnaty
Creek deposits were inactive.

Nickel—Newmont  Exploration  Ltd.
(Newmont Mining Corp.) made additional
studies toward possible exploitation of the
Brady Glacier deposit in Glacier Bay Na-
tional Monument. Newmont had been
working on this deposit for a number of
years; in 1965 the company had acquired
patents to its claims. The 1969 work in-
cluded a feasibility study, reportedly in
conjunction with Union Pacific Railroad.

International Nuclear Minerals Corp.,
which had a rather extensive exploration
program in various parts of the State for
numerous minerals, listed its major effort
as a search for copper-nickel in the south-
eastern region. The company sought cop-
per-nickel mineralization in the norite-gab-
bro ultrabasic rocks of the region but
tested samples for all minerals of possible
economic importance.

Platinum-Group Metals.—The Salmon
River dredging operations of Goodnews Bay
Mining Co. were again the only primary
producer of platinum in the State and in
the Nation. The company, operating in
the extreme southwestern part of the Kus-
kokwim River region, showed both in-
creased physical volume and value of out-
put. Permission to reveal operating figures
was not given.

Inlet Oil Co. was active in offshore pla-
cer exploration at Goodnews Bay as well
as at other points in the State. The com-
pany used the research vessel White Plume
and a core drilling barge to test sub-
merged lands held under prospecting per-
mits. Inlet planned stepped-up offshore
exploration in the 1970 field season.

Scrap.—Minor quantities of ferrous and
nonferrous scrap were shipped in Seattle.
Nearly historic high prices for nonferrous
scrap had little effect in bringing-out scrap
in Alaska. The State’s scrap figures had no
significance in National totals.

Tin—Lee Brothers produced about 25
tons of cassiterite concentrates, estimated at
65 to 70 percent tin, from Goodwin Gulch
in the Cape Mountain area of the Port
Clarence district on the Seward Peninsula.
The operation used a small dredge to
mine tin-bearing gravels. There was no
production in 1969 from Cape-Creek. Ar-
rangements were reported for an operation
on the Cape Creek placers in the 1970
field season. . :

At Lost River, Grothe and Pearson: re-
ported production of 17.5 tons of coneen-
trate running 35 percent tin from 20,000
cubic yards of gravel washed in a dozing
and sluicing operation. The concentrates
were shipped to Rotterdam, Netherlands
for reduction. :

Late in the year optioning of the Lost
River deposits by PCE Exploration, Ltd.,
of Toronto was announced. Grothe and
Pearson, who acquired the property.in a
1960 General Services Administration sale,
had maintained appreciable placer. tin pro-
duction for a number of years. U. S. Tin
Co. operated the lode deposits in the
1950’s but was not able to achieve economic
production. Lost River had beryllium and
fluorite potential as well as lode and pla-
cer tin.

Uranium.—Newmont Exploration Ltd.,
in an attempt to extend ore reserves, ac-
complished considerable diamond drilling
at the Ross-Adams deposit on Bokan
Mountain, Prince of Wales Island. Results
were reported as encouraging with further
work slated for the 1970 field season. In
1968, Newmont made an agreement with
Kendrick Bay Mining Co. (Standard Met-
als Corp.)) for further development and
operation of the mine. According to pub-
lished reports of the mining press, Ken-
drick Bay Mining produced more than
39,000 tons of 1 percent UsOg ore between
1957 and the closing in 1964.

NONMETALS

Asbestos.—Early in the year the U. S.
Geological Survey announced an asbestos
discovery in the Yukon-Tanana upland
near Eagle on the Alaska-Yukon Territory



THE MINERAL INDUSTRY OF ALASKA 87

border. The Eagle showings were about 60
miles west of the newly opened Clinton
Creek deposit of Cassiar Asbestos, an im-
portant British Columbia supplier to West
Coast markets. Following staking of claims
by both United States and Canadian in-
terests, Cassiar negotiated for a 50 per-
cent stake in the combined U.S.-Canadian
group. Because of the U.S. Department of
the Interior land freeze then in effect in
Alaska, the validity of the claims was ques-
tioned.

Barite.—Forty-one claims were filed on a
promising barite deposit 30 miles upstream
on the Yukon from Circle City. Some of
these were Wwithin the Rampart powersite
withdrawal area and thus not subject to
Interior’s land freeze. Some appeared to be
on ground subject to the freeze.

Production of barite from Alaska Barite
Co.’s Red CIiff holdings on Castle Island,
25 miles west of Petersburg in southeastern
Alaska increased nominally over that of
1968. Crude ore from the Red CIliff was
barged to Kenai in the Cook Inlet area
where a floating plant processed it into

material suitable for drilling mud for the
State’s booming oil well drilling industry.

At midyear, Inlet Oil Corp. and associ-
ates purchased the assets of Alaska Barite
Co. in a reported $2 million transaction.
Inlet oil was quite active in exploration of
offshore placer deposits in Alaska waters.
Upon taking over the Red Cliff holdings,
the company began underwater mining of
barite off Castle Island. The operation was
said to be one of the few, if not the only,
undersea lode mining operation in the
world.

Sand and Gravel.—Sand and gravel out-
put in 1969 declined 10 percent in quant-
ity and 9 percent in value from 1968 totals.
Of the total, 94 percent was from govern-
ment-and-contractor operations with the
remainder from commercial operations. De-
clines were noted in shipments to all end
use categories except for paving. Because
of increased -highway construction activity,
the quantity of sand and gravel used for
paving purposes was more than 2.5 times
larger than that used for this purpose in
1968.

Table 12.—Sand and gravel sold or used by producers, by classes of operation and uses
(Thousand short tons and thousand dollars)

1968 1969
Class of operation and use
Quantity Value Quantity Value
Construction:
Building:
164 $316 34 $89
625 679 129 295
644 822 1,142 2,097
1,220 1,562 8,981 6,212
840 475 147 173
14,519 16,490 10,822 9,749
7 5 ... ...
3 14 .. ..
1 8 . .
- otal e 18,013 20,366 16,205 18,615
Commercial:
Sand.___ ... 113 854 47 128
Gravel.___.___ 1,451 1,369 897 996
Government-and-contractor: !
and________ .. _______.__ 1,528 1,273 1,276 2,231
Gravel____________.________________l._ -- 14,921 17,870 13,9856 15,260

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

under lease.
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Table 13.—Principal producers

Commddity and company Address Type of activity Region
Barite: Inlet Oil Corp___:__._______ Dallas, Tex._. .- [, Open pit._____ Southeastern
) . Alaska,

oal:
Usibelli Coal Mine, Inc Usibelli, Alaska_ .- _____ Strip mine_..__ Yukon River.
Vitro Minerals Corp. -- Fairbanks, Alaska d Do.

Alaska Matanuska Goal Go._.-... Palmer, Alaska_ - _oo._____ ____ do_-22_"2  Cook Inlet-
Susitna.
Gold:
U.%. Smelting Refining and Mining New York, N.Y_ .. ___ Dredge________ Yukon River.
0.
Ruby Mining Co______._.___.___ Ruby, Alaska _ - e Nonfloat___.._ Do.
Prince Creek Mining Co__________ Flat, Alaska . . ___._ ... ____ do_ ... Do.
Natural gas:
Mobil Oil Corp_cco e Anchorage, Alaska________._____ Gas fields.__.__ Wes'l; side Cook
Inlet.
Phillips Petroleum Co._ oo oo Ao o Ll do.____.___ OﬂIS]iom Cook
nlet.
Standard Oil Co. of California____ ____ L T SH USRI do___.____ Kem‘zi Penin-
Texaco Ince. ool ol UM do___._.__. West side Cook
! Inlet.
Union Oil Co. of California._.__.. ... L 7 TSP R UPIPRPIEIPY . |« S Kemlu Penin-
. sula.
Petroleum-crude:
Atlantic Richfield Co._._.____.__ ___. A0 s 0il ﬁelds ______ North Slope.
Mobil Oil Corp____ o ... do. oo ciodoo L Offshore Cook
Inlet.
Pan American Petroleum Corp. 0.
Shell Oil Co_ oo momooo Lo - Do.
Texaco Inc. oo -- Do.
Standard Oil Co. of California Kenai Penin-

sula,
Offshore Cook
Inlet.

Union Oil Co. of California
Platinum-group metals:

Goodnews Bay Mining Co________ i y Kuskokwim
River.
Sand and gravel'
Alaska Department of Highways__ Juneau, Alaska_________________ i Various.
State Division of Aviation._______ Anchorage, Alaska_ - Do.
U,S. Army Corps of Engineers_ ___- ____do___.____________________ ____ - Do.
Stone:
Alaska Department of Highways__ Juneau, Alaska_________________ Do.
S.S.Mullen, Ine_ ... ________ Seattle, Wash__________________ __.__ do________ Southeastern
Alaska.
U.S. Army Corps of Engineers____ Anchorage, Alaska ———-do___ _ Various.
Petroleum refining: Standard Oil Co. Nikiski, Alaska_____________ Refinery._ Kenai Penin-

of California. sula.




' The Mineral Industry of Arizona

This chapter was prepared under a cooperative agreement between the Bureau of Mines,
U.S. Department of the Interior, and the Arizona Bureau of Mines for collecting infor-

mation on all minerals except fuels.

By William R. Hardwick * and William C. Henkes >

The value of mineral production in Ari-
zona established a new alltime high, reach-
ing $859.3 million, 39 percent above the
$617.5 million of 1968. Income from the
mineral industry ranked second among the
major sources of Arizona income; manufac-
turing was first.

Copper accounted for $761.8 million, 89
percent of the total value of minerals pro-
duced. The copper mining industry contin-
ued to expand and provide a firm in-

dustrial base for Arizona’s economic
growth. The State was first in the Nation
in copper output, 801,363 tons; second in

-silver, 6.1 million troy ounces; third in mo-

lybdenum, 12.7 million pounds; and fourth
in gold, 110,878 troy ounces. Arizona also
led in the production of pumice (910,000
tons) .

1 Mining engineer, Bureau of Mines, Tucson,
Ariz.

2 Petroleum engineer, Bureau of Mines, Denver,
Colo.

Table 1.—Mineral production in Arizona 1

1968 1969
Mineral Value Value
Quantity (thou- Quantity (thou-
i sands) sands]
Clays._ oo thousand short tons__ 1 $347 120 $394
Copper (recoverable content of ores, etc.) short tons__ 627,961 525,566 801,363 761,840
Diatomite. w 125 w

Gem stones______.___________ NA 149 153
Gold (recoverable content of or: 95,999 23,769 110,878 24,603
sum_ ____________ W W 83 424
Helium, grade A3__ _______________________ 64,800 1,600 56,300 1,126
Iron ore (usable)____________ _thousand long tons, gross weight__ 6 124 18 136
d (recoverable conte es, ete.) . _________ short tons_. 1,704 450 217 65
Lime. __.___________ usand short tons__ 260 4,561 283 5,074
Mercu:ly ________________________ _76-pound flasks__ 192 103 W
Molybdenum (content of concentrate; housand pounds_. 12,127 19,207 12,699 20,947
Natural gas (marketed) - ____________._.___.._ million cubie feet__ 881 142 1,136 199
Petroleum (crude).____ usand 42-gallon barrels_._. 3,370 9,606 2,433 7,056
umice_ __________ thousand short tons__. 1,033 974 910 814
Sand and gravel ____ __ _ oo do____ 13,981 14,423 16,481 18,066
Silver (recoverabl housand troy ounces__ 4,958 10,633 6,141 10,997
Stone._ . e thousand short tons__ 3,293 6,239 2,827 5,812
Tungsten concentrate (60-percent WO ; basis) . ________ short tons__ 1 3 1 2
Uranium (recoverable content U3:Os) - housand pounds._ . 295 41,923 W w
Zinc (recoverable content of ores, ete.) . _ _____________ short tons_. 5,441 1,469 9,039 2,639
Value of items that cannot be disclosed: Asbestos, cement, coal
(bituminous, 1968), feldspar, mica (scrap), perlite, pyrites,
vanadium, vermiculite, zeolite, and values indicated by symbol W_ XX r16,253 XX 18,956
To XX r617,541 XX 859,303
To XX 580,802 XX »724,791

» Preliminary. r Revised.

NA Not available.
pany confidential data; included with ‘“Value of items that cannot be disclosed.”

‘W Withheld to avoid disclosing individual com-
XX Not applicable.

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

producers).

2 Based on average U.S. Treasury price ($35.00) through Mar. 15, 1968, and Engelhard selling quotations

Mar. 20, 1968, through 1969.

3 Bureau of Mines estimate from noncompany sources. .
4 Estimate based on $8 per pound for sales to the Atomic Energy Commission and an assumed price of $6.50

per pound for commercial sales.

89
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Table 2.—Value of mineral production in Arizona, by counties

(Thousands)
County 1968 1969 Minerals produced in 1969 in order of value

Apache_.__________________ $12,190 $9,002  Petroleum, helium, clays, natural gas, sand and gravel,
pumice, stone, vanadium, uranium.

Cochise. . _________________ w 65,157  Copper, lime, silver, stone, gold, sand and gravel, lead,
zine.

Coconino_ . _______________ r6,061 3,452 Saq(li and gravel, pumice, uranium, stone, copper, gold,
silver. s

Gila. ... 61,248 99,637 Copper, lime, molybdenum, asbestos, stone, silver,
sand and gravel, gold, clays.

Graham__._________________ r159 W Sand and gravel, lead, zinec, copper, zeolite, pumice,

silver, gold.
92,925 134,492  Copper, lime, silver, stone, gold, sand and gravel.

7,134 8,403 Sand and gravel, lime, stone, mercury, clays, gold,
mica, silver, copper, lead, vermiculite.
31,535 35,326  Copper, molybdenum, silver, sand and gravel, stone,

zine, feldspar, gold, lead, tungsten concentrate.
- W ‘W Sand and gravel, iron ore, stone, pumice.
——-. 198,077 251,563  Copper, cement, molybdenum, silver, sand and gravel,
gold, stone, zinc, clays, lead, mica.

Pinal__________ . ___ 129,325 212,540 Copper, molybdenum, silver, sand and gravel, gold,
perlite, lime, gypsum, stone, diatomite, pyrites,
pumice.

w ‘W Sand and gravel, copper, lead, tungsten concentrate,
silver, stone, gold, zinc.
30,312 35,503 Copper, cement, zinc, stone, sand and gravel, molyb-

enum, lime, silver, gypsum, clays, gold, lead, iron
N H b

ore, p g rate.
Yuma_______ W W Sand and gravel, copper, stone, silver, lead, gold, zinc.
Undistributed 48,580 4,230
Total2_ _____________ r 617,541 859,303
r Revised.

1 Includes gem stones that cannot be assigned to specific counties, and values indicated by symbol W.
2 Data may not add to totals shown because of independent rounding.

Table 3.—Indicators of Arizona business activity

1968 1969 » Change,
percent
Employment and labor force, annual average:

Total nonagricultural employment_________________ thousands.. . 471.9 510.1 +8.1
Services and miscellaneous_________________________ do..__ 78.0 83.7 +7.8
Trade_ oo .. do_.__ 106.3 115.0 +8.2
Mining. -do____ 15.2 18.6 +22.4
Construction — ~do_.__ 26.4 31.8 +20.5
Manufacturing.____________________________ _do____ 84.7 93.0 49.8
Government. __ _do____ 110.0 113.1 +2.8
All other_ d 51.3 54.9 +17.0

Payroll:

Copper mining_ _ __ ... $112.1 $147.4 +31.5

Construction.____ $235.4 $321.8 +36.7

Manufacturing ... $534.6 $640.7 +19.8

Retail trade_ - _ .. d $287.1 $336.1 +17.1
Personal income:

Total . _ oo do.__. $5,034.0 $5,648.0 +12.2

Per capita_____ $3,020 $3,336 +10.5
Construction activity:

Total value of construction contracts___________________ do..__ $491.2 $727.7 +48.1
Residential____________________ _do_.__ $211.5 $327.4 +54.8
Nonresidential _ __do____ $162.2 $243.0 +49.8
Nonbuilding _do____ $117.5 $157.3 +33.9

Highway construction contracts awarded.________________ do____ $46.0 $80.0 +173.9

Cement shipments to and within the State

thousand 376-pound barrels.. 4,440 5,417 +22.0
Business receipts:

Retail sales_ . ____ L ______ millions.. $2,539.0 $2,902.9 +14.3
Farm marketing receipts. _ $555.2 $643.9 +16.0
Mineral production $617.5 $859.3 +39.2
Utility production and consumption:

Production of electric energy_ __________ million kilowatt hours_. 11,286.3 12,746.8 +12.9

Natural gas consumption___________________ billion cubic feet. _ 151.8 175.4 +15.9
Export trade__ . .. millions_ _ $53.1 $56.6 +6.6
Import trade_ . do_.___ $115.2 $152.1 +32.0

» Preliminary.

Sources: U.S. Dept. of Commerce, Survey of Current Business; Division of Economic and Business Research,
University of Arizona; Engineering News-Record, v. 184, No. 16, Apr. 30, 1970, pp. 12-13; El Paso Natural
Gas Co.; U.S. Bureau of Mines.
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Table 4.—Major sources of income in Arizona 1
(Thousands)
. Change
Source of income 1968 1969 pere ent.
Manufacturing $1,820,000 $2,010,000 +10
Mining 2. __ 617,541 859,303 +39
500,000 530,000 +6
- 301, 536 316,508 +5
_________________ 285,651 327,344 +15
1 Valley National Bank Research Department, Phoenix, Ariz., July 1970.
2 U.S. Bureau of Mines.
Table 5.—Valuations on centrally assessed groups of property in Arizona 1
Change,
Group 1968 1969 percent
$1,129, 758,596 $1,213,550,555 +7
506,517,672 602,912,091 +19
352, ,353 321, 537 000 -9
182,054,000 172,162,000 —5
14,722,802 19.843,669 +35
6, 950 126 8,947,297 +29

1 Pay Dirt. No. 360, June 23, 1969, p. 3

Compared with 1968, the values of 17
mineral commodities increased, and 12 de-
clined. The value of metals increased
$238.5 million to a total of $801.8 million;
nonmetals increased $6.7 million to a total
of $49.1 million; and the value of fuels de-
creased $2.9 million.

The value of producing mines for tax
purposes increased 19 percent to $602 mil-
lion (table 5). The increase was due
largely to the use of a 5-year weighted av-
erage price of copper for valuation compu-
tations instead of the 10-year average used
in previous years. Two major new mines
were added—the San Xavier mine of

American Smelting and Refining Co. val-
ued at $2.6 million, and the Lakeshore
mine of El Paso Natural Gas Co. valued at
$2.0 million. The value of producing oil
‘and gas interests increased 29 percent to
$8.9 million. The total value of mines
ranked second after utilities among the
centrally assessed groups of property in Ar-
izona.

Employment and Injuries.—Final statis-
tics for 1968 on employment and injuries
in the mineral industries, excluding the
petroleum and natural gas industries, and
preliminary data for 1969 compiled by the
Bureau of Mines, are given in table 6.

Table 6.—Worktime and injury experience in the mineral industries

Average Man-days Man-hours Number of Injury rates per

Year and men Days worked worked injuries million man-hours

industry working active (thousands) (thousands)

daily Fatal Nonfatal Frequency Severity
1968:

Coal.__ - 4 140 1 4 - o,
Metal_ - 10,812 278 3,054 24,542 12 502 20.94 3,874
Nonmet R 220 216 47 4 - 6 14.87 468
Sand and gravel. 1,021 237 242 1,936 2 42 22.72 6,970
Stone__________ 105 266 108 867 - 10 11.53 293
273 3,451 27,753 14 560 20.68 3,928
153 1 5 - cee mmmee e
305 3,805 30,408 12 549 18.45 3,412
219 55 465 - 5 10.76 99
241 324 2,619 1 52 20.24 2,960
276 113 907 - 9 9.92 498
296 4,297 34,403 13 615 18.25 3,256

» Preliminary.
! Data may not add to totals shown because of independent rounding.
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Legislation and Government Programs.
—Highway construction contracts awarded
during 1969 totaled $80 million, up $34
million (74 percent) from the $46 million
reported in 1968. The contracts awarded
included $59 million for road construction
in the National System of Interstate and

MINERALS YEARBOOK, 1969

Defense Highways; $12 million for Feder-
al-aid primary and secondary (ABC) high-
way systems and their urban extensions; $9
million for State financed roads. An addi-
tional $7.5 million was awarded by the
State of Arizona for road maintenance.3

REVIEW BY MINERAL COMMODITIES *

METALS

Ninety mines yielded 128 million tons of
ore from which 3.06 million tons of con-
centrates were produced, excluding ura-
nium. Forty-five mines produced copper
ore; 33 mines produced gold, gold-silver, or
silver ore; one produced copper-lead ore;
one copper-zinc ore; eight mines lead ore,
and one lead-zinc ore.

Paralleling the national trend, air pol-
lution became an issue in Arizona. Because
smelters have been cited as major sources
of pollution, legal limits on sulfur dioxide
emissions from copper smelters were estab-
lished by the Arizona State Board of
Health. Consequently, large expenditures
for sulfur dioxide removal were announced
by all companies operating smelters in the
State.

Copper.—Mines producing copper in Ar-
izona yielded 801,363 short tons, slightly
more than 51 percent of the domestic pri-
mary copper production. All mines were
operated at capacity; forty-five classed as
copper mines, yielded 127.8 million tons
of ore from which 738,760 tons of copper
were recovered, an average of 11.5 pounds
per ton of ore. The remainder of the cop-
per was recovered from leaching and from
copper-lead, copper-zinc, lead, lead-zinc,
and other miscellaneous ores.

Pima County continued to lead all other
counties in tons of copper output

(236,267) ; Pinal ranked second (210,869),
followed by Greenlee (136,778), Gila
(100,612), Cochise (62,315), and Mohave
(29,985) .

Fourteen major open pits yielded 628,373
tons of copper (78 percent) from 101.6
million tons of ore. Four underground
mines yielded 150,975 tons of copper (19
percent) ; 3 percent came from a number
of small copper mines and as a byproduct
from other mining operations.

A total of 102,560 tons or 12.8 percent of
the State’s production was from leach op-
erations: Dump and in-place leaching
yielded 83,418 tons of precipitates contain-
ing 58,001 tons of copper; heap and vat
leaching yielded 44,549 tons of copper.

Approximately  seventy-four  percent,
594,166 tons of copper, was produced from
11 mines owned by five companies—Phelps
Dodge Corp., (33 percent) , Magma Mining
Co. (14 percent), Kennecott Copper Corp.
(9 percent), American Smelting and Re-
fining Co. (Asarco), (3 percent), and
Pima Mining Co. (9 percent) .

The Phelps Dodge Corp. open pit mine
at Morenci was the State’s leading source,
yielding 54.1 million tons of material, in-

2 Engineering News-Record. State Highway De-
partments’ Construction Contracting Plans for 1970
and Budgets for Maintenance. V. 184, No. 16,
Apr. 30, 1970, pp. 12-13.

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

Table 7.—Total value of mineral production in Arizona and production and value
of copper in Arizona and the United States

Arizona United States Arizona

Year Total value  Copper production Copper production Percent Percent

mineral of U.S. of world

production Short Value Short Value copper copper

(thousands) tons  (thousands) tons (thousands) production production

1965 _ oo $583,118 703,377 $497,991 1,351,734 $957,028 52.0 12.7
1966 _ . _________ 622,079 739,569 535,004 1,429,152 1,033,850 51.7 12.7
1967 ... 465,255 501,741 383,591 954,064 729,401 52.6 9.1
1968 _________ r 617,549 627,961 525,566 1,204,621 1,008,195 52.1 10.7
1969 _______ 859,475 801,363 761,840 1,544,579 1,468,400 51.9 12.1
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Table 8.—Fifteen leading copper producing mines, in order of output

95

Rank Rank
in in Mine District County Operator Source of copper
1969 1968 in 1969
1 1 Morenci._.__.. Copper Mountain__. Greenlee_.. Phelps Dodge Corp. Copper ore, copper
precipitates,
gold-silver ore.
2 2 San Manuel___ OldHat____._______ Pinal______ Magma Copper Co. Copper ore.
3 5 Rayoocooouan Mineral Creek..____. ._.. do__... Kennecott Copper Copper ore, copper
orp. precipitates,
4 4 New Cornelia_. Ajo_______________. Pima_____._ Phelps Dodge Corp. Copper ore, gold-
silver ore.
5 38 Pima_._.____.__ Pima______________ _.__ do.__.. Pima Mining Co._.. Copper ore.
6 6 Copper Queen, Warren. ___________ Cochise____ Phelps Dodge Corp. Copper ore, copper
Lavender Pit precipitates,
7 8 Inspiration____ Globe-Miami_______ Gila_______ Inspiration 0.
onsolidated
Copper Co.
8 7 Mission.__..._ Pima______________ Pima_.____ American Smelting Copper ore,
and Refining Co.
9 9 Mineral Park_. Wallapai___________ Mohave____ Duval Corp Copper ore, copp
precipitates.
10 10 Silver Bell_____ Silver Bell__________ Pima_____. American Smelting 0.
and Refining Co.
11 13 . Copper Cities.. Globe-Miami_______ Gila.._____ Tennessee Corp_._._._ Do.
12 11 Esperanza Pi Pima Duval Corp.._.____ Do.
13 14 Magma_______ Pioneer._ i Magma Copper Co. Copper ore.
14 12 Bagdad_._..__.. Eureka Yavapai.... Bagdad Copp pper ore, copp
Corp. preciy itates.
15 -- Twin Buttes__._. Pima______________ Pima___._. The A d pper ore.
Company.

Table 9.—Ore mined, waste material removed, leach material placed in dumps,
and total copper production at principal copper open-pit and underground mines

. ‘Waste material Leach material Total copper produced
Ore mined removed placed in dumps from all sources !
Mine (thousand short tons) (thousand short tons) (thousand short tons) (short tons)
1968 1969 1968 1969 1968 1969 1968 1969
OPEN PIT

Morenei__ ... 15,474 19,271 13,788 19,330 13,527 15,5644 106,857 136,773
- 6,746 12,209 218,745 ________ ®) 27,724 458,030 ¢96,190

- 9,018 10,736 16,774 16,856 ________ ... 58,544 67,792

- 13,000 14,235 517,871 517,526 _.____._ _______. 661,500 667,000

- 6,167 8,855 r6,314 11,419 2,719 4,204 ,862 51,7567

- 6,010 7,940 16,120 20,478 _______ _______. 89,144 50,034

- 4,715 5,550 14,439 7,439 6,706 14,994 24,701 35,528

- 6,233 6,034 6,284 4,791 5,183 5,870 728,704 728,721

- 8,859 4,645 292 405 5,579 7,900 717,284 722,446

- 5,480 5,488 1,105 463 , 8,631 724,413 722,288

- 3,923 3,870 5,376 7,809 2,242 752 724,999 720,599

- 2,099 2,030 4,524 4,745 3,325 3,423 r 718,238 717,624

72,074 100,100

22,605 29,565

_________ 14,706

r Revised. .

1 Includes copper recovered from leaching of material in place and in dumps.
2 Total of waste and leach material; breakdown unavailable.

3 Included with waste material, breakdown unavailable.

4 Gross metal content in copper precipitates and electrowinning copper.

§ Thousand cubic yards.

¢ Gross metal content in concentrates shipped.

7 Gross metal content in concentrates and precipitates shipped.

18,217
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Table 10.—Mine production of gold, silver, copper, lead, and zinc, in terms of
recoverable metals 1

Material
Mines producing sold or Gold (lode and placer) Silver (lode and placer)
Year _— treated 2

Lode Placer (thousand Troy ounces Value Troy ounces Value
short tons) (th ds) (th ds) (th ds)
92 2 93,466 150,431 $5,265 6,095 $7,881
92 1 102,068 142,528 4,988 6,339 8,196
76 1 74,742 80,844 2,830 4,588 7,112
87 1 101,565 95,999 3,769 4,958 10,633
1969 90 1 128,850 110, 1878 4,603 6,141 10,997
1890-1969_-_ NA NA NA 13,751, 1290 369,922 409 192 347, 1419

Copper Lead Zinc Total

value 3
Short tons Value Short tons Value Short tons Value (thousands)

(thousands) (thousands) (thousands)

708,877 $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 . 898,835
627.961 525,566 1,704 450 5,441 1,469 541,887

(23
=3
@

801, .. 161,840 217 65 9,039 2,639 780,143
1890—1969..- 23,152,662 11,032,412 651,522 129,092 1,029,834 251,794 12,130,638

NA Not available.

1Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings and slimes
re-treated, and ore, old talhngs, and copper preclpltates shipped to smelters.

2 Does not include gravel of p itates shipped.

3Data may not add to total shown because of mdependent roundmg.

Table 11.—Mine production of gold, silver, copper, lead, and zinc, by counties,
in terms of recoverable metals

Mines Material Gold (lode and placer) Silver (lode and placer)
County producing ! sold or
_— treated 2 Troy Value Troy Value
Lode Placer (short tons) * (th ds) (th ds)
5 e 6,872,138 31,948 $1,326 861,006 $1,542
1 - 163 16 1 225 3
15 - 21,726,457 = 5,250 218 298,218 534
4 - 41,867 2 ®) 1,767 3
3 - 19,315,709 13,455 559 727,230 1,302
3 - 300 487 20 1,182 2
9 1 6,288,024 251 10 535,015 958
11 - 43,697,924 29,835 1,238 2,451,502 4,390
9 - 27,550,832 29,087 1,205 1,139,788 2,041
5 - 144 2 ®) 470 1
18 - 3,031,703 587 24 111,517 200
1 - 324,644 8 ® 13,072 23
90 1 128,349,904 110,878 4,603 6,141,022 10,997
87 1 101,565,300 95,999 3,769 4,958,162 10,633
Copper Lead Zince Total
value 4
Short Value Short Value Short Value (thousands)
tons (thousands) tons (thousands) tons (thousands)
62, Ség $59,241 29 $8 8 $2 $62, lgg
100,612 95,660  _____ . cmmen e 96,402
25 24 105 31 94 28 86
186,778 180,027  _____  cecen mmcee mmeen 131,888
2 2 2 @) ceel ces 25
29,985 28,506 6 2 61 18 29,494
236,267 224,614 27 8 183 / B3 230,304
210,869 200,469  _____ ... oocl ceeen 208,716
3 3 6 2 @) [0) 6
23,080 21,941 82 10 8,692 2,538 24,713
1,404 1,836 12 3 ® [©) :
801,363 761,840 217 65 9,039 2,639 780,143
627,961 526,566 1,704 450 5,441 1,469 541,887

1 Operations at slag dumps and old mill or miscellaneous cleanups not counted as mines; also excludes count
of uranium mine.
2 Does not include tonnage of gravel washed, of precipitates shipped, or ium ore milled.

3 uni
¢ Data may not add to totals sh b of independent rounding.
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Table 12.—Mine production of gold, silver, copper, lead, and zinc by class
of ore or other source material, in terms of recoverable metals

Number Material Gold Silver Copper Lead Zinc
Source of sold or (troy. (troy (th * (th d (th
mines!  treated 8) ) pound pounds) pounds)
(short tons)
512 500 25 5 ... .
8 63,565 139 4,245 1,057  _.__  _____
18 104,272 153 83,110 677 13 ®
33 168,349 792 - -87,880 1,738 13 ®
Copper_.____. 45 127,848,828 108,718 5,899,843 1,477,520 1 478
Copper-lead an¢
zined________ 2 2,945 4 3,674 28 241 208
Copper-zinc_ 1 103,838 26 36,460 6,404 34 17,807
Tead . _____________ 8 571 106 5,224 1 126 8
Total 3. ___________ 56 127,956,182 108,854 5,945,201 1,483,953 403 18,001
Other “lode” material: .
Gold-silver tailings____ 1 59,199 533 21,211 176 ... ...
Gold-silver cleanup... (%) 2 2 25 1 el el
Silver tailings_._____. 1 32,142 341 85,728 . el mmee-
Copper cleanup______ (5) 178 6 213 37 ... oo
Copper precipitates_._ 15 83,418 ___._. ... 116,028  _____.  _____
Copper tailings_._____ 1 133,617 ___..  .ao._ 49 ... ____.
Lead cleanup, zinc
cleanup, and ura- .
niumore¢_ ________ () 6217 845 1,269 48 18 76
Total3____________ 18 808,791 1,227 108,441 117,084 18 76

Total 1“lode" ma-

90 128,433,322 110.87% 6,141,022 1,602,726 434 18,078

Totalallsources.__.. 91 128,483,822 110,878 6,141,022 1,602,726 484 18,078

1 Demlml i;ot necessarily add to totals because some mines produce more than one class of material.
2 Less t|
3 Data A may not add to totals because of independent rounding.
4 C d to avoid disclosi mdwidual company conﬁdentml data.
s Erom Propett:es not classed as mines.

Table 13.—Mine ‘froductlon of gold, silver, copper, lead, and zinc, by methods of

recovery and type of material processed, in terms of recoverable metals
Method of recovery and Gold Silver Copper Lead Zinc
type of material processed (troy (troy (th d (th d (th
) ) pounds) pounds)  pounds)
Amalgamation 400
yanidation 18 5,508
trates: Ore! - 104,613 5,794,260 1,375,752 279 17,966
Total. .. - ---- 105,081 5,799,763 1,375,762 279 17,966 -
Direct smelting:
Ore. ———- --- 4,630 283,021 21,639 137 36
Cleanup . 338 1,814 40 18 76
Precipitates ____ . coooeooael oo oo 116,028  _._._. ...
Old tailings 874 106,934 176 ool aeeee
Total 2 o eeeeeeee 5,842 841,269 - 137,877 155 112
Vat, tank, and heap leaching:
Orek' D e el e 88,848  _.__. ...
Tailings mmmmmmee mmeee el 9 . -
Total. oo icecmmemeit cemem e 89,097 ... ...
Placer ——-- 8 e emee emmem mmeen
Grand total 2 110,878 6,141,022 1,602,726 434 18,078

1 Includes concentrate from uranium ore. . N
2 Data may not add to totals sh of independent rounding.
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cluding 19.3 million tons of ore. The plant
produced 136,773 tons of copper. The New
Cornelia plant at Ajo yielded 27.6 million
tons of material, including 10.7 million
tons of ore from which 67,792 tons of cop-
per was recovered. The Lavender pit at
Bisbee yielded 27.9 million tons of mate-
rial—5.6 million tons being ore from
which 32,528 tons of copper were obtained.
The Copper Queen underground mines
yielded 29,555 tons of copper from 783,000
tons of ore.

The total material from Phelps Dodge
mines in Arizona was 109.7 million tons—
73.4 million tons of waste and leach mate-
rial, and 36.3 million tons of ore. A total of
266,648 tons of copper, 33 percent of the
State output, was produced from company
mines in Arizona. An additional 559 tons
were recovered from miscellaneous sources
for a total of 267,207 tons, a record high
from the company’s Arizona plants.

Phelps Dodge Corp. announced in June
1969 the development of the Metcalf, a
new mine on the east side of Chase Creek,
northeast of the Morenci mine. The proj-
ect, estimated to cost well over $100 mil-
lion, is expected to exceed 50,000 tons of
copper production per year, and will uti-
lize open pit and block-caving methods.
Production from the new mine is sched-
uled to begin in late 1972 or early 1973.
Reserves are estimated to be sufficient for
production at the planned rate into the
next century.

Phelps Dodge Corp., continuing to de-
velop a deposit near Safford, Ariz., com-
pleted a 1,860-foot shaft, installed pumps
and equipment, and started a 4,000-foot
drift from the shaft into the ore body.

According to Newmont Mining Corp.’s
annual report, Magma Copper Co., for-
merly a Maine corporation 80.6 percent
owned by Newmont, was merged on May
9, 1969, into Newmont. All of the Magma
assets and liabilities were immediately
transferred to the present Magma Copper
Co., organized in Delaware and wholly
owned by Newmont. The San Manuel and
Superior Divisions, operating at normal
levels throughout 1969, yielded 113,300
tons of copper, 14 percent of the State
total.

At the San Manuel Division, the expan-
sion program to increase daily mine and
plant capacity from 40,000 to 60,000 tons
of ore continued on schedule. Ore reserves
of the San Manuel mine were estimated as

of Dec. 31, 1968 to be 500 million tons of
0.728 percent sulfide copper and 130 mil-
lion tons of 0.70 percent total copper, in-
cluding 0.47 percent oxide copper. In addi-
tion the Kalamazoo property, purchased in
1968, is estimated to contain 565 million
tons of ore averaging 0.72 percent sulfide
copper. In September 1969, the company
authorized construction of a $34 million
electrolytic refinery designed to treat
200,000 tons of copper per year.

At Magma Copper Co.’s Superior Divi-
sion, a program to modernize and expand
the mill and related facilities to a daily
production rate of 3,000 tons continued on
schedule. The program includes a new
4,800-foot mine shaft and a 9,100-foot hau-
lage tunnel to provide access to newly de-
veloped ore bodies estimated at 10.4 mil-
lion tons of 5.7 percent copper. The
existing smelter will be shut down and the
concentrate smelted at the San Manuel
smelter. ’

At Kennecott Copper Corp.’s Ray Mines
Division, the new silicate leaching and
electrowinning plant began operation. Ac-
cording to the company annual report, the
Division yielded 73,388 net tons of salable
copper from all sources, slightly more than
9 percent of the State’s total production.
Ore mined, milled, and treated was 122
million tons of 0.837 percent copper. Im-
portant additional reserves have been de-
veloped, and plans are under consideration
to increase capacity significantly.

Pima Mining Co. operated at a record
rate of slightly less than 39,000 tons of ore
per day, and copper content of concentrate
produced during the year was 67,000 tons,
9 percent of the State’s total. The com-
pany is considering enlarging facilities to
achieve a daily capacity of 53,000 tons of
ore—80,000 tons of copper per year. As of
January 1, 1969, Pima’s ore reserves were
estimated to be 216 million short tons
with an average copper content of 0.56
percent.

The Mission and Silver Bell mines of
Asarco were operated at full capacity. The
Mission mine yielded 7.94 million tons of
ore from which the mill produced 183,015

tons of concentrate containing 50,034 tons

of copper. The Silver Bell mine yielded
3.87 million tons of ore from which the
mill produced 80,112 tons of concentrate
containing 20,599 tons of copper. An addi-
tional 2,638 tons of copper was produced
from leaching mine dumps. Asarco’s San
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Xavier mine, 215 miles from the Mission
mine, yielded 69,684 tons of copper-bearing
siliceous ore. Oxide ore reserves were esti-
mated to be 10.8 million tons averaging 1
percent copper. Plans were announced to
build a 4,000-ton-per-day leach plant to
treat the ore with sulfuric acid from
a new acid plant under construction at the
company’s Hayden smelter. Two new de-
posits were discovered northwest of Casa
Grande. : :

Duval Gorp., a subsidiary of Pennzoil
United, Inc., operated two open pit copper
mines in Arizona during 1969—Esperanza
.and Mineral Park. The Esperanza property,
85 miles southwest of Tucson, has been
operated by Duval for the production of
copper and molybdenum since 1959. The
Mineral Park property near Kingman in
northwestern Arizona, has been a source of
copper .and molybdenum to the company
since 1964. A metals poducer for only 10
years, Duval will rank among the top five
domestic producers of both copper and
molybdenum when the copper mine of
Duval Sierrita Corp., a subsidary of Duval,
reaches full production.

Development of the new Sierrita copper
mine was nearly completed by the end of
1969; production is planned for the first
quarter of 1970. Designed to treat 72,000
tons of ore per day, the mill is expected to
produce 65,000 tons of copper, 13 million
pounds of molybdenum; and 500,000
ounces of silver annually. The company’s
output will approximately double with full
production from Sierrita. Ore reserves de-
veloped by the preliminary development
program were 414 million tons with an av-
erage copper content of 0.35 percent and
an average molybdenum content of 0.036
percent. Present development plans provide
for removal of 634 million tons of waste;
131 million tons were removed by the end
of 1969. One billion tons of overburden
and ore—twice the tonnage excavated for
construction of the Panama Canal—will be
removed during the property’s life.

The Inspiration Consolidated Copper
Co. operated the Thornton, Live Oak, Red
Hill, and Black Copper mines in the In-
spiration area; 11.4 million tons of waste
and 8.9 million tons of ore were mined.
The ore processed in the plant yielded
46,883 tons of copper; an additional 4,874
tons was recovered from leaching waste
dumps and' mined out areas. At the Ox
Hide mine 350,060 tons of waste was re-

moved, 4.1 million tons of low-grade oxide
ore mined, and 3,621 tons of copper re-
covered by leaching. At the Christmas open
pit mine 1.9 million tons of ore was mined
and milled; 10,651 tons of copper re-
covered; and 8.4 million tons of waste re-
moved. Copper produced by the company
totaled 66,029 tons.

The Anaconda Company Twin Buttes
open pit copper mine began producing in
September. Pre-production stripping re-
quired removal of 266.5 million tons of
waste. The plant, designed to treat 30,000
tons of ore per day, is expected to produce
60,000 tons of copper per year. The mine
is probably the most highly automated
mine in the world. Ore is removed from
the pit by a network of conveyor belts, the
longest of which is 8,300 feet. Control tow-
ers route the ore as needed to the crushers
or to stockpiles. Sulfide ore is currently
being mined and processed, and oxide orc
is being stockpiled for future treatment.

Between 1966, when an interest in the
property was acquired, and 1968, El Paso
Natural Gas Co. discovered a major new
copper deposit at its Lakeshore property
28 miles south of Casa Grande, on the Pa-
pago Indian Reservation. El Paso Natural
Gas Co. entered into an agreement in Sep-
tember 1969 with Hecla Mining Co. to de-
velop and operate the property. Reserves
were estimated in February 1969 to be 241
million tons of disseminated sulfide ore
containing 0.70 percent copper, 207 million
tons of disseminated oxide ore containing
0.71 percent copper, and 23.6 million tons
of tactite sulfide ore containing 1.69 per-
cent copper.

By December plans were announced to
develop the deposit and construct an
8,000-ton-per-day concentrator, to be in pro-
duction within 3 years. The mine will be
opened by twin inclines on a 15° slope.
Length of the incline to a point beneath
the ore is estimated to 7,500 feet. Ore will
be moved to the surface on a conveyor
belt. :

All copper, 4,396 tons from the Bluebird
mine owned by Ranchers Exploration and
Development Co., was high purity cathode
copper from the new solvent extraction-
electrowinning plant. The process involves
three basic steps: mixing copper-acid solu-
tions from the leaching heaps with a solvent
which separates the copper; stripping the
copper from the solvent with a high acid
solution; and precipitating the copper on
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starting sheets in a cell by passing an elec-
tric current through the solution. The re-
serves of the Bluebird mine were reported
as 15.8 million tons of ore with a copper
content of 0.52 percent.

Bagdad Copper Corp. produced 10,234
tons of copper from sulfide ore and 7,390
tons of cement copper from dump leach
operations, of which 3,134 tons were proc-
essed in the company’s refinery and sold as
refined copper. The company announced
construction of a solvent .extraction-elec-
trowinning plant to be completed by mid-
1970. The present ore reserves at the Bag-
dad mine are estimated at 46 million tons;
with a grade of 0.69 percent copper and a
1 to 1 stripping ratio. Drilling has indi-
cated an additional 200 million tons of
0.50 percent copper material on the perim-
eter of the ore body. Stripping ratio
would be about 1.5 to 1. Part of the strip-
ping would consist of 110 million tons of
leachable ore with a copper content of 0.4
percent. ,

Tennessee Corp., a Cities Service Co.
subsidary and operator of the Miami mine,
announced the discovery of a new copper
deposit. Encountered at a depth of 3,000
feet, mineralization averaged 15 percent
copper for a thickness of 500 feet. The
company plans to deepen the Miami shaft
- and drift to confirm the discovery.

Eight primary smelters in the State were
opened principally on concentrate, precipi-
tates, and ores produced by the operating
companies. Four of the. smelters—Phelps
Dodge Corp. at Douglas, Inspiration Con-
solidated Copper Co. at Inspiration,
Magma Copper Co. at Superior, and
Asarco at Hayden—also treated ore on a
custom or toll basis.

Gold.—Output of gold was 110,878 troy
ounces. The State ranked fourth in the
Nation. Seven mines yielded 512 tons of
dry gold ore from which 500 troy ounces
of gold, 25 troy ounces of silver, and 4,700
pounds of copper were recovered. Some
gold production resulted from treatment of
gold-silver, silver, copper-lead, copper-zinc
lead, and lead-zinc ores. The largest pro-
duction, 108,718 troy ounces, was a byprod-
uct from large copper mines.

Iron Ore.—Shipments of iron ore were
12 percent more than 1968. CF&%I Steel
Corp. continued to explore and develop
the Apache pit in Navajo County; Sover-
eign Iron and Steel, Inc., continued to de-
velop the Black Mountain property near
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Florence. The latter firm, a subsidary of
Sovereign Industries, Inc., contracted an
evaluation of its Black Mountain iron de-
posits to DeWitt Smith & Co. Plant feasi-
bility and in-depth engineering studies
were done for the company by Swendell
Dressler, a division of Pulman Co. Large
samples of “concentrate, pelletized by Allis
Chalmers Manufacturing Co. in Milwau-
kee, were shipped to Monterey, Mexico, for
conversion to sponge iron and steel by the
HyL direct reduction process. Construction
~of a plant is contemplated.

Iron oxide produced in Yavapai County
was sold as a coloring agent.

Lead.—Production of lead decreased 87
percent to 217 tons valued at $65,000. Most
of the output was from 14 mines that also
produced gold and silver.

Mercury.—Mercury was shipped from
two mines in the- Mezatzal Mountains in
Gila and Maricopa Counties.

Molybdenum.—All production of molyb-
denum was a byproduct from large copper
mines. A total of 12.7 million pounds val-
ued at $20.9 million was reported from 10
mines. The State was third in the Nation
in output. Production from the new Sier-
rita mine of Duval Sierrita Corp., esti-
mated to be 12 million pounds per year, is
scheduled to begin early in 1970.

Silver—Most silver production in Ari-
zona was a byproduct from large copper
mines. The State ranked second in the Na-
tion, yielding 6.1 million ounces, an in-
crease of 24 percent over 1968.

Tungsten.—Small quantities of tungsten
concentrate (60 percent WOgz) were re-
covered from processing tungsten ores at
three properties. The average grade of the
48 tons of ore mined was 1.6 percent WOs.
The value of the product sold decreased
33 percent.

Uranium.—Two companies produced ore
from mines in Apache and Coconio Coun-
ties from which uranium was recovered.

Vanadium.—The quantity of vandium
decreased 80 percent, and the value de-
creased 75 percent. Vanadium is recovered
as a byproduct from treatment of uranium
ore; the decrease resulted from a corre-
sponding decline in the production of ura-
nium ore,

Zinc—Eleven mines in seven counties
yielded 9,039 short tons of zinc valued at
$2.6 million, an increase of 66 percent in
quantity and 80 percent in value over that
of 1968. Three mines in Yavapai County
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yielded 96 percent of the production. Pima -

County was second (two mines); Graham
was third (one mine) ; and Mohave County
was fourth (two mines). Much of the in-
crease was due to the first full year of pro-
duction from the Cyprus Mines Corp. Bruce
mine in Yayapai County.

NONMETALS

The value of nonmetals mineral produc-
tion increased 15 percent to $49.1 million.
The commodities with their percentage in-
creases in value were asbestos (15), ma-
sonry cement (49), portland cement (16),
clays (I14), diatomite (50), gem stones (3),
gypsum- (5), lime (11), perlite (12), and
sand and gravel (25). Decreases in value
were registered for feldspar (53 percent),
mica (17 percent), pumice (16 percent),
pyrites (95 percent), and stone (7 per-
cent) .

Asbestos.—Chrysotile asbestos was pro-
duced from an underground mine, mine
tailings, and government stockpiles by two
companies in Gila County. The quantity of
fiber increased 1,132 tons (30 percent),
and the value increased $84,000 (15 per-
cent) . The greatest demand was for the
shorter grades: filter, shorts, sand, waste,
and tailings. At yearend, one company was
posting a delay in delivery for some of
these grades. The sale of No. 1 and No. 2
crude was slow. Prices for Arizona fiber, as
quoted by the March 1970 issue of Asbes-
tos Magazine, remained in the range estab-
lished on August 1, 1968.

Cement.—Production and value of ma-
sonry cement increased 107,000 barrels (49
percent) and $342,000 (49 percent), re-
spectively. Production of portland cement
increased 572,000 barrels (13 percent) and
the value $2.2 million (16 percent). Out-
put was by Arizona Portland Cement Divi-
sion, California Portland Cement Co., at
its Rillito plant in Pima County and by
the Phoenix Division, American Cement
Corp., at its Clarkdale plant in Yavapai
County. Virtually all output was used
within the State. *

Of the total portland cement shipped, 73
percent was by truck, and 27 percent was
by rail; 87 percent was transported in
bulk, and 13 percent was in containers.
The largest use was for ready-mix concrete
(64 percent). Other markets were con-
crete-product manufacturing plants (14
percent), building material supply firms
(9 percent) , highway and other contractors
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(b percent), and miscellaneous other uses
(8 percent).

Clays.—Including miscellaneous clay and
shale, bentonite, and fire clay, nine compa-
nies mined 120,000 tons, an increase of 56
percent. The value increased 14 percent to
$394,000. Common clay for the manufac-
ture of brick was produced by Phoenix
Brick Yard and by Wallapai Brick and
Clay Products, Inc.,, both in Maricopa
County; and Grabe Brick Co., Inc., Tucson
Pressed Brick Corp., and Phoenix Brick
Yard, all three in Pima County. American
Cement Corp. produced common clay for
manufacturing cement in Yavapai County.
The Filtrol Corp. and McCarrell & Gurley
mined bentonite in Apache County; Ari-
zona Gypsum Corp. mined bentonite in
Yavapai County. Fire clay was mined by
McKusick Mosaic Co. in Gila County.

Diatomite.—Arizona Gypsum Corp. ob-
tained crude diatomite from the White
Clifts mine near Mammoth in Pinal
County. The value of the material sold in-
creased 50 percent over 1968. Of the 725
tons sold, 375 tons were for use as a filler
and 350 for use in lightweight mortar.

Feldspar.—The production of feldspar
decreased 52 percent; value of the material
sold decreased 53 percent from 1968. Inter-
national Minerals and Chemical Corp., In-
dustrial Minerals Division, the only produc-
er, sold feldspar from the Taylor mine in
Mohave County. The material was ground
and sold for use in pottery and enamel
manufacture in various States and two for-
eign countries.

Gem stones.—Collecting gem stones com-
tinued to interest numerous individuals,
societies, and dealers. They reported an es-
timated sales value of $153,000 in 1969, a
3-percent increase. Agate, petrified wood,
turquoise, chrysocolla, and obsidian were
the important gem stones collected during
the year.

Gypsum.—Four open pit mines, three in
Pinal County and one in Yavapai County,
yielded 83,000 short tons of crude gypsum
valued at $424,000. Gypsum was sold as
crude for portland cement retarder and ag-
ricultural use, or calcined and used for
manufacturing building materials. Arizona
Gypsum Co., Pinal Mammoth Gypsum Co.,
and National Gypsum Co. produced crude
gypsum from mines in lower San Pedro
Valley deposits near Winkelman. Arizona
Gypsum Co. also produced from a deposit
near Camp Verde.
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Lime.—The production of quick and hy-
drated lime in Arizona is closely related to
the copper industry. Output increased
23,000 tons (9 percent) to 283,000 tons
valued at $5.1 million, an increase of 11
percent in value. Lime was produced by
seven plants, two in Gila County, and one
each in Cochise, Greenlee, Maricopa,
Pinal, and Yavapai Counties. Most of the
lime was used as a reagent by the copper
industry; the remainder was used in sugar
refining, open hearth furnaces, soil stabili-
zation, manufacturing paper and pulp, and
mason’s lime. Most of the lime was used
in Arizona; however, small amounts were
sold in nearby States and Mexico. Approxi-
mately 564,000 tons of limestone were used
in manufacturing lime.

Home-Stake Production Co. announced
that a new plant is to be constructed to
process limestone from a quarry in the
Helvetia district, 20 miles south of Tucson.
Plans were announced to produce calcined
lime and crushed limestone for high-qual-
ity specialty uses.

Mica.—Four mines in Maricopa County
and one in Pima County yielded scrap
mica. The quantity increased 10,176 tons,
eightfold over production in 1968; the
value of all mica sold decreased $4,000 or
17 percent. Buckeye Mica Co., operating
two mines in Maricopa County, was the
largest producer, followed by V. B. West
in Maricopa County and San Antonio
Mine Co. in Pima County. Buckeye Mica
Co. also operated a mill at Buckeye. The
mica was sold for use in the manufacture
of roofing paper.

Perlite—Crude perlite was produced by
Arizona Perlite Roofs, Inc., and Harborlite
Corp. from open pit mines near Superior
in Pinal County. Production increased by
5,185 tons (13 percent) and value in-
creased by $39,000 (12 percent). Supreme
Perlite Inc. operated a plant in Maricopa
County to expand crude ore. It is mar-
keted for production of lightweight con-
crete and plaster aggregate, masonry and
cavity fill insulation, and horticultural ag-
gregates.

Pumice and pumicite—Nine companies
operated 26 mines and six plants to pro-
duce 910,000 short tons of pumice, pumi-
cite, and volcanic cinders valued at
$814,000. Production decreased 123,000
tons, 12 percent, and the value decreased
$160,000, 16 percent from 1968. Production
included 139 tons of pumice valued at
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$238; the remainder was volcanic cinders.
Arizona ranked first in the Nation, fol-
lowed in order by Oregon, California, Ha-
waii, and New Mexico. Mines were oper-
ated in Apache, Coconino, Graham,
Navajo, Pinal, and Yavapai Counties. The
material was used about equal in amounts
for railroad ballast, road construction, and
concrete aggregate.

Pyrite.—A small amount of pyrite re-
covered as a byproduct at the Magma Cop-
per Co. mill in Superior was sold to Ray
Mines as supplemental feed for its sulfuric
acid plant. The amount sold decreased
20,000 tons (95 percent); the value de-
creased $102,000 (95 percent) because pri-
mary feed for the acid plant was sulfur
dioxide from the. smelting of Ray concen-
trates. The sulfuric acid was used to leach
waste dumps.

Sand and Gravel.—Production of sand
and gravel sold or used increased 19 per-
cent in quantity to 16.5 million short tons
and 25 percent in value to $18.1 million.
Output was reported from 142 operators
(two or more being in each county)—79
commercial, seven Federal, 41 State, 10
county, and four municipal operations. Of
the total, 4.9 million tons was classed as
sand and valued at $5.5 million; 11.6 mil-
lion tons was gravel, valued at $12.6
million.

Commercial operators produced and
processed 10.0 million tons of material in
57 stationary and 24 portable plants and
sold 821,000 tons of unprocessed material.
The average values were $1.23 per short ton
for all material, $0.53 for unprocessed ma-
terial, and $1.25 for processed material.
Trucks moved 10.3 million tons and rail-
roads moved 19,000 tons of material to con-
sumers. Of the materials sold, 3.7 million
tons valued at $4.4 million was classed as
sand; and 6.7 million tons, valued at $8.3
million, as gravel.

Government-crew and contractor output
consisted of 6.1 million tons of material
valued at $5.3 million—1.2 million tons
valued at $1.0 million was classed as sand,
and 4.9 million tons valued at $4.3 million
was classed as gravel.

More than 99 percent of the sand and
gravel was used for construction; paving
absorbed the largest portion (54 percent),
followed by building (33 percent), and fill
(12 percent) . A small amount of industrial
sand was used for sandblast, oil-formation
fracturing, engine sand, and filtration.
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Table 14.—Sand and gravel sold or used by producers, by county
(Thousand short tons and thousand dollars)
1968 1969
County

Quantity Value Quantity Value

Apache s 256 $377 A

Cochise 529 476

C 1,302 1,429 1,904 $1,785

Gila. 135 112
Graham.__ 64 78 76 90
Greenlee_ _ _ 78 87 117 142
Maricopa.-_ 7,828 6,718 6,785 7,858
ohave. 368 8 235
Navajo 419 471 602
Pima 2,239 2,979 2,570 3,014
Pinal 560 1,487 1,421
Santa Cruz. 41 69 141 282
Yavapai-___ 258 276 715 701
Yuma 342 400 1,650 1,457
Undistributed oo oo eemceee | ammee e 130 272
13,981 14,423 16,481 18,066

'W_Withheld to avoid disclosing individual company confidential data; included with ‘“Undistributed.”
1 Data may not add to totals shown because of independent roundmg.

Table 15.—Sand and gravel sold or used by producers, by class of operation and use

(Thousand short tons and thousand dollars)

Class of operation and use

1968 1969

Quantity Value Quantity Value

Commercial operations:
Sand:

Construction:

Building_______

Gravel:

6 17 ,
®), (O 7
630 i82 629 199
1124 1330 146 1178
® ® o o
(O] 12 10 12
............ ® ®
@ @ (O] ®

1,510 1,88 2,098 2,469

39 eqo L

1,174 RO RT IR
4’

©® 8 12 29

4,992 5,616 6,673 8,3

Total sand and gravel . oo oooaaaaa 9,267 9,890 10,351 12,751

Government-and-contractor operations:

401 .. oo
595 1,139 990
68 35 36

1,064 1,174 1,026

601 ®) *)

2,766 4,739 4,088
112 216 260

8,469 4,955 4,289

4,633 6,129 5,8

16

.............................. 5,366 5,338 4,852 5,462
.............................. 8,615 9,085 11,628 12,604

.............................. 13,981 14,423 16,481 18,066

1 Railroad ballast (1968), othelr,dl;last. filtration (1969), and oil (hydrafrac) sand combined to avoid disclosing

mdl\ndunl company confiden
2 Less than }4 unit.

3 Data may not add to totals sh b of independent rounding.
¢+ Railroad ballast, other, and miscell gravel bined to avoid disclosing individual company

fidential data.

con-
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Sand and gravel was produced in all 14
counties, ranging from a few thousand
tons in Apache County to 6.8 million tons
in Maricopa County. Output in excess of 1
million tons was reported in Coconino,
Maricopa, Pima, Pinal, and Yuma Counties.

Of the 79 commercial sand and gravel
operations in Arizona, two produced over 1
million tons each; three between 500,000
.and 1 million tons each; 18 between
100,000 and 500,000 tons each; and 56 less
than 100,000 tons each.

Stone—The quantity of stone produced
in 1969 decreased 466,000 tons (14 per-
cent) to 2.8 million short tons. The value
decreased 7 percent to $5.8 million. Of the
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68 quarries reporting, 24 produced less
than 100,000 tons, 22 produced between
100,000 and 500,000 tons, and 22 produced
more than 500,000 tons but less than
800,000 tons. Limestone, quartz and quartz-
ite, traprock, marble, granite, sandstone,
and miscellaneous stone were mined and
sold as crushed and broken stone. Sand-
stone, marble, quartz, and miscellaneous
stone were also sold as dimension stone.
Uses of crushed and broken stone in-
cluded cement, flux, lime, roadbase, surface
treatment, poultry grit, riprap, terrazzo,
acid neutralizer, whiting, and concrete and
roofing aggregate. Some dimension stone
was used as house stone veneer, flagging,
irregular shaped stone, and rough block.

Table 16.—Stone sold or used by producers, by county

1968 1969
County

Short tons Value Short tons Value
thousan (thousands)
1,930 $3 5,710 $23
449,835 1,151 504,001 1,364
w w 191,828 453
145,617 284 199,653 564
,570 L
w 365,099 865
10,769 21 w w
w W w
4,056 16 500 10
W W W
98,995 271 76,552 153

1,570 3 300 ®
w w w w
12,096 107 W W
2,566,559 4,380 1,482,969 2,380
3,292,997 6,239 2,826,612 5,812
W Withheld to avoid disclosing individual cc y confidential data; included with “Undistributed.”

1 Less than )4 unit.

Table 17.—Stone sold or used by producers, by kind

(Thousand short tons and thousand dollars)

1965

1966

1967 1968 1969.

Kind of stone

Quan- Value Quan-
tity

Value Quan- Value Quan- Value Quan- Value
tity tity tity

tity
237 $362 _____ ____. 35 $117 18 $24 1 $1
1,602 2,147 1,590 $2,262 1,449 1,934 2,761 4,663 2,340 3,893
w w 21 7! 23 290 (13 211 w w
460 1,234 318 884 211 705 351 1,043 438 1,569
NA NA NA NA NA NA 344 930 427 1,394
NA NA NA NA NA NA 7 113 11 175
w w 10 31 146 368 w w 23 67
175 429 330 636- 46 7 163 499 25 282
Total 3_____________ 2,474 4,171 2,271 4,091 1,910 3,491 3,293 6,239 2,827 5,812
NA Notavailable. ‘W Withheld to avoid disclosing individual company confidential data; included with

“Other stone.”
1 Less than 14 unit.

2 Excludes crushed marble; included with “Other stone.”
3 Data may not add to totals shown because of independent rounding.
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Table 18.—Stone sold or used by producers, by use

1968 1969
Use
Value Value
Quantity  (th ds) Quantity (thousands)
Dimension stone:
Irregular-shaped stone.___.___.__..._ short tons. . 370 $2 2,671 $50
Rubble. W w 15 5
g:’heli) rough_ _ .. ds 1 ,Mvtvi w w w
ug hitectural
glr‘eased architectural %.gﬁg g 131,124 46
gEINE - - e ’
Other dressed . _..__.___________________ 56 8 150,976 4
Total (approximate, in short tons)._.___________ 8,000 132 12,300 201
Crushed and broken stone:

11 4) ¢: o RN short tons__ 46,783 84 13,3875 36
Metallurgical . _ ___ . ___________________ do____ 503,190 1,156 629,125 1,709
Concrete aggregate and roadbase._ ..do___. W w w w
Surface treatment aggregates____________ do.._. 29,990 58 20,758 58

iMme. - oo do.... 495,630 1,268 529,818 1,245
Other. s do.._. 22,209,447 23,541 31,621,256 32,568

Total oo do..__ 3,285,040 6,107 2,814,332 5,611

Total stone (approximate, in short tons)._.___. 3,298,000 6,239 2,826,600 5,812

‘W Withheld to avoid disclosing individual company confidential data; included in ‘““Total” in dimension

stone, and in “Other”’ in crushed and broken stone.

1 Combined in 1969 to avoid disclosing individual company confidential data.
2 Includes stone used in abrasives, cement, concrete aggregate, exposed aggregate, landscaping, poultry grit,

refractories, roadbase, roofing aggregates, and terrazzo.

3 Includes stone used in acid neutralizers, cement, concrete aggregate, poultry grit, roadbase, roofing aggre-

gates, terrazzo, and whiting.

Vermiculite.—Ari-Zonolite Co. exfoliated
at its mill in Phoenix vermiculite concen-
trates received from out of State. The
product was used for block insulation and
roofing aggregate. Solomon’s Mines, Inc.,
mined and exfoliated a small quantity of
vermiculite near Buckeye.

Zeolite.—A small amount of zeolite was
produced in Graham County and used for
experimental purposes.

MINERAL FUELS

Coal (Bituminous).—Coal production has
not been significant in Arizona in past
years; however, its importance appears to
be increasing. The Navajo Tribal Council
approved a contract with Peabody Coal
Co. in 1966 to develop and place in pro-
duction a large-capacity strip mine in the
Black Mesa district of Navajo County and
on the Navajo reservation. Coal will be de-
livered to a preparation plant, ground,
mixed with water, and pumped 273 miles
through an 18-inch pipeline to the Mo-
have Generating Station, which is under
construction by Bechtel Corp. on the Colo-
rado River in Clark County, Nev. The
pipeline was nearing completion at year-
end, and development of the mine was on
schedule. The powerplant is expected to
start operation in late 1970. The Peabody

Coal Co. became a subsidiary of Kennecott
Copper Corp. during 1969.

During the year, an agreement was
reached among the Salt River Project Ag-
ricultural Improvement and Power Dis-
trict, Arizona Public Service Co., Tucson
Gas and Electric Co., Los Angeles Depart-
ment of Water and Power, and the Ne-
vada Power Co. covering requirements for
the new Navajo Generating Plant to be
built near Page, Ariz. An agreement was
made with Peabody Coal Co. to supply
coal for this plant. This will be hauled 80
miles by rail from the mine at Kayenta to
the plant near Page. Starting date was ex-
pected to be in 1974. With this new re-
quirement, in addition to the 5.2 million
tons per year to the Mohave Generating
Plant, the production rate of the mine is
expected to reach 13.6 million tons per
year. Reserves are extensive.

Helium.—Based on calculations from
State data on helium-bearing gas, the
quantity of Grade A helium produced de-
clined 13 percent; value was down 29.6
percent. First shipment of helium from the
plant of the Arizona Helium Corp. at Nav-
ajo was made in May. Raw helium gas
for the plant was obtained from three
wells in the East Navajo Springs field. The
Teec Nos Pos plant of Air Reduction Co.
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(Airco) ceased operations in September
when Airco closed the Shiprock, N. Mex.,
plant and returned it to the Navajo In-
dian Tribe; crude helium from the Teec
Nos Pos plant had been sent to Shiprock
for purification.

Natural gas.—Marketed natural gas had
a 29-percent increase in quantity and a
40-percent increase in value. The Arizona
Oil and Gas Conservation Commission re-
ported that 1.6 billion cubic feet of natu-
ral gas was produced in 1969, 25 percent
more than in the previous yearss (This
figure did not include helium-bearing nat-
ural gas) Approximately 55 percent of the
gas output was sold; the rest was flared or
used for lease fuel.

El Paso Natural Gas Co. and Transwest-
ern Pipeline Co. completed construction of
new facilities enabling them to increase
their gas supply to markets in southern Cal-
ifornia. El Paso built 670 miles of 30- and
36-inch line in Arizona, New Mexico, and
Texas; Transwestern built 281 miles of
30-inch loop on its mainline in Arizona and
New Mexico.

Petroleum.—Output -of petroleum de-
clined 28 percent as the “flush-production”
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at Dineh bi Keyah field came to an end,
and normal depletion of the reservoir
began. Dineh bi Keyah yielded 2,280,301
barrels, down 30 percent from the previous
year; the field accounted for 94 percent of
the State oil output.

East Boundary Butte field ranked second
in the State with output of 104,998 barrels,
nearly three times the production of the
previous year. The great increase resulted
from a development drilling program that
added seven new producing wells to - the
field; one well was completed for an initial
potential of 744 barrels of oil daily; an-
other for a daily gage of 576 barrels.

Drilling activity was at a record high
with a total of 49 wells drilled. All of the
32 exploratory wells were unsuccessful. Of
the 17 development wells, nine were com-
pleted as oil wells and two as gas wells.
Seven of the oil wells were in East Bound-
ary Butte field, and two were in Dineh bi
Keyah field. The two gas wells were in the
Pinta Dome helium-producing field.

5State of Arizona Oil and Gas Conservation
Commission. Monthly Oil, Gas, and Helium
Production. December 1968 and December 1969.

Table 19.—O0il and gas well drilling, by county

County 0Oil Gas Dry Total Footage County 0Oil Gas Dry Total Footage
1968: 1969:
Exploratory Exploratory
completions: completions:
Apache_____ 1 . 20 21 61,967 Apache.... _. _. 21 21 76,601
Cochise._... _. __ 1 1 . Coconino P, 4 4 8,770
Coconino_.. .. .. 2 2 10,197 Yavapai... _. __ 7 7 7,764
Navajo._.___ _— _— 2 2 5,188
Yavapai___. . . 3 3 2,946 Total___. _. _. 82 32 93,185
uma______ . - 3 3 5,575
Total.... 1 .. 31 32 85,873
Development Development
completions: completions:
Apache_______ 5 1 3 9 34,273 Apache______ 9 2 6 17 66,777
Total all Total all
drilling..__ .. 6 1 34 41 120,146 drilling___. 9 2 38 49 159,912

Sources: Petroleum Information Corp., 1968 and 1969 Résumés, Oil and Gas Operations in the Rocky

Mountain Region.



Table 20.—Principal producers

C

dity and ny

Address

Type of activity County

Asbestos: Jaquays Mining Corp- ..o oo

Cement:
American Cement Co:

Arizona Portland. Cement Co., a division of California Port-

land Cement Co.
Clays:

rp., Phoenix Division_ ... ___________

Anzonn Gypsum CoOrpP. o o e ccecccmccce——ee
Filtrol Corp. - - o oo ceecceiceeeeae

MecCarrell & Gurley._
Phoenix Brick Yard.

Tucson Pressed Brick Corp. oo mcice s

Copper:

American Smelting and Refining Co. « e ecoeemmaaaa o

The Anaconda Company. ..o cccococmccceeeene
Arizona Ranch and Metals Co._ . - - oo

Bagdad Copper Corp.
Cyprus Mines Corp.,
Duval Corp..ece.-.

Magma Copper Co.:

Bruce Mine Division__.____.________

San Manuel Division_ . _ ... ...

1219 South 19th Ave.
Phoenix, Ariz. 85009

2404 Wilshire Blvd.

Los Angeles, Calif. 90057
612 South Flower St.
Los Angeles, Calif. 90017

Box 6675
Phoenix, Ariz. 850056

3250 East Washington Blvd.

Los Angeles, Calif. 90023
Box 1377

Gallup, N. Mex. 87301
1814 South 7th Ave.
Phoemx, Ariz. 85007
Box 2592

Tucson, Ariz. 85702

120 Broadway

New York, N.Y. 10005
Box 127

Sahuarita, Ariz. 85629
218 West Main
Scottsdale, Ariz. 85251
Box 245

Bagdad, Ariz. 86321
Box 457

Bagdad, Ariz. 86321
Box 1271

Kingman, Ariz. 86401
Box 38

Sahuarita, Ariz. 85629
Box 1492

El Paso, Tex. 79999

Inspiration, Ariz. 856537 _..__._

Hayden, Ariz. 856236 .....

Box M
San Manuel, Ariz. 85631
Box 37

Superior, Ariz. 85273
ox 907
McAlester, Okla. 74601

Underground mine and crushing, screening, Gila.
and air-separation plant.

Dry process, 3-rotary-kiln plant___._________ Yavapai.
Y . U TSI Pima.
Open pit mineand plant_ __________________ Yavapai.
Open pit mine. . o o e oo Apache.
R . (R SRR Do.
JR . U NSRRI Maricopa.
---- Pima.
................................... Do.
8 open pit mines, 2 mills, leach dumps, and Do.
precipitation plant.
Open pit mine and mill. ... ... ______ Do.

Open pit mine, heap leaching, and precipita- Yuma.
tion plant.

Open pit mine, mill, leach dumps, precipita- Yavapai.
tion plant, and copper powder refinery.

Underground mine and mill ... _____.____ Do.

Open pit mine, mill, leach dumps, and pre- Mohave.
cipitation plant.

Open pit mineand mill.__________._________ Mohave.

4 open p)t mines, 2 mllls, leach dumps and in Gila.
place leaching, heap leachi precipitation
plant rod plant rolling mill, custom smelter,
electrolytic refinery. . .
Open pit mine, leach durps and in place leach- Pinal.
ing, electrowinning plant, and precipitation

plant. .
Mill and smelter. . ..o oo oooimeieaaan Gila.
Underground mine, mill, and smelter. . . ... Pinal.
Underground mine, mill, and custom smelter. . Do.

Open pit mine, heap leaching, and precipita- Yavapai.
tion plant.

VNOZINV 40 AYLSAANI TVIININ TFHL
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Table 20.—Principal producers—Continued

Commodity and company Address Type of activity County
Copper—Continued
Phelps Dodge Corp.:
Copper Queen Branch_ ..o loLo.. Drawer K | Open plt mine, underground mine, mill, leach Cochise.
Bisbee, Ariz. 85603 tdump? ar;d in place leaching, and precxplta-
ion plant.
Morenci Branch. . - oo ceaeeea Douglas, Ariz. 85607..... we-- Custom smelter. . . oo Do.
Morenci, Ariz. 85540..._... PO Open pit mine, mill, leach dumps, precipita- Greenlee.
tion plant, and smelter.
New Cornelia Braneh. ..o ... Drawer 9 Open pit mine, mill, and smelter. .. _......__ Pima.
Ajo, Ariz. 85321
Phelps Dodge Corp., (Big Hole Mining Co., lessee)...._.__ Box 125 Open pit mine, leach dumps, and precipita- Yavapai.
Jerome, Ariz. 86331 tion plant.
Pima Mining Co. . oo icmaaaan Box 7187 Open pit mine and mill_.._.________________ Pima.
Tucson, Ariz. 85713
Ranchers Exploration and Development Corp.....ccoaean.. Box 6217 Open pit mine, heap leaching, and electro- Gila.
Albuquerque, N. Mex. 87107 winning plant.
Tennessee Corp., Miami Copper Co. Division. .o .. Box 100 Open pit mine, mill, leach dumps and in place Do.
Miami, Ariz. 856539 leaching, and 3 ‘}) ecipitation plants,
Diatomite: Arizona Gypsum COrP. - oo mcacaa Box 6676 Open pit mine and plant.
Phoenix, Ariz. 85005
Feldspar: International Minerals & Chemical Corp., Industrial Administration Center ----do.

Minerals Division.

Gold:
Inspiration Consolidated Copper Co. . oo oomocooman.
Kennecott Copper Corp., Ray Mines Division_ .. .........
Magma Copper Co.:
San Manuel Division. . . i

Superior Division___ ... e

Phelps Dodge Corp.:

Old Orchard Road
Skokie, Ill. 60079

Inspiration, Ariz. 85637
Hayden, Ariz. 85285_.__.._....

Box M
San gg]anuel Ariz. 85681

Supenor, Ariz. 85273

Copper Queen Branch_ . __._______ . ... ... Drawer K Cochise,
Bisbee, Ariz. 85603
Morenci Braneh. ... T Morencx, Ariz. 85540 - Greenlee.
New Cornelia Branch_ .. .. .. Drawer 9 Pima.
Ajo, Anz. 85321
Tennessee Corp., Miami Copper Co. Division..._._._...__ Box Gila,
Miamx, Ariz. 85593
Gypsum:
Arizona Gypsum Corp.:
Verde DiviSion. o oo oo e e cemeeeeeeaee Box 6675 Yavapai.
Phoenix, Ariz. 85005
Winkelman Division ..o eeoin o Pinal.
National Gypsum Co. o oo eeeeee 325 Delaware Ave. 0.
) Buffalo, N.Y. 14202
Helium:
Kerr-McGee Corp., Gas Processing Department___ ... Kerr-McGee B 6 wells and plant; Pinta Dome field._.._._._. Apache.

Bldg.
Oklahoma City, Okla. 78102
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Eastern Petroleum Co._ o o oo Box 291
Carmi, Ill. 62821
Iron ore: CF&I Steel Corpo. oo Box 3816
Pueblo, Colo. 81002
Lime:
Paul Lime Plant, Ine_ _ . .- ____.___ Drawer T
. Douglas, Ariz. 85607
M Phelps Dodge Corp., Morenci Branch_ ... __._._.__._._.__ Morenci, Ariz. 85640_______________..
ercury:
Phoenix Sunflower Industries, Inc - - oo oo .. 220 West 3d St.
Scottsdale, Ariz. 85251
Posey Mining Co._ . Box.590
Mesa, Ariz, 85201
Mica: Buckeye Mica Co._ ..o Box 416
Buckeye, Ariz. 85326
Molybdenum:
American Smelting and Refining Co. . ... ________________ 120 Broadway
Bagdad C c Iﬁlew York, N Y. 100056
g OPPer COTP.  « oo oo ccccceeee ox
Bagdad Ariz. 86321
Duval Corp. oo oo cccccccceea Box 1271
Kingman, Ariz. 86401
Inspiration Consolidated Copper Co__ - _______________ Inspiration, Ariz. 85587_._____. ORI,
Kennecott Copper Corp., Ray Mines Division_ .. Hayden, Ariz. 86286
Magma Copper Co., San Manuel Division________________ x M
Snn Manuel, Ariz. 85631
Pima Mining Co_ . _ ... Box 7187
Tucson, Ariz. 85713
Tennessee Corp., Miami Copper Co. Division_____________ Box 10

Miami, Ariz. 85539
Natural gas and petroleum:
Consolidated Oil & Gas, Ine_ _ - ___ . _________ 1300 Lincoln Tower Bldg.
1860 Lincoln St.
Denver, Colo. 80203

Humble Oil & Refining Co. ... _______._. 2000 Classen Center-North
Oklahoma Clty, Okla. 73106
Kerr-McGee COrp. - v v ccececceeceeeeee e Kerr-McGee B
Oklahoma Clty, Okla 78102
Perlite:
Arizona Perlite Roofs, Inc - - - oo oo oo Rte 1, Box 720
L Miami, Ariz. 85539
Harborlite Corp. - - ... Box 458
Escondido, Calif. 92025
Pumice
Apache County Highway Department._ . _ . _._...._ Box 428
St. Johns, Ariz. 85936
Atchison, Topeka & Santa Fe Railway Co_.______._.__..._ ‘Winslow, Ariz. 86047____ .. _.._.___..
Superlite Bldrs. Supply, Inc. ..o oo 5201 North 7th St.

Phoenix Ariz. 85014
Pyrites: Magma Copper Co,, Superior Division........ccc..... Box
Superior. Arlz, 86278

2 wells; Navajo Springs field_____________.__ Do.

Open pit mine_ . - . _________________ Navajo.
5 rotary-kiln plant_______ . _________ Cochise.
1 rotary-kiln, 1 fluidized-bed-kiln plant__.____ Greenlee.
Open pit mine, crusher, and furnace. .. __.__. Maricopa.
JE . U T U U U Do.
2 open pit mines, stationary crushing and Do.
screening plant, wet grinding mill.
See Copper. . - e eeeeeeee Pima.
O e Yavapai.
a0 e iiceeeeaas Mohave.
e edOm e Gila.
O e Pima.
O e Gila.

Crude oil and natural gas wells; East Bound- Apache.
ary Butte field.

JE U TS SR Do.
Crude oil and natural gas wells; Dineh bi Do.
Keyah field.

Open pitmine___ . ________________________ Pinal.
@O . Do.
JE 1o TR Apache.
Open pit mine and plant_.__._._.__________ Coconino.
Open pit mine_ . - _ . ___. Do.

See Copper_ o ceueemucccnmauunncacaaaoa-- Pinal,

VNOZIYV 40 AYLSNANI TVIININ TFHL
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Table 20.—Principal producers—Continued

Commodity and company Address Type of activity County
Sand and Gravel (commercial):
Arizona Sand & Rock CoO. o oo oo oo ieiccceeaes Box 20067 2 pitsand plants_ _ .. .__..__ Maricopa.
Phoenix, Ariz. 856036 :
Tucson Sand & Soil, InCo oo oo oo oo 2480 West Curtis St. Pitand plant_ . .. Pima.
Tucson, Ariz. 85706
Union Rock & Materials Corp., Bentson Contracting Co. 2800 South Central Ave. 8 pitsand plants_ _ . ... Maricopa.
Division. Phoenix, Ariz. 85040
San Xavier Rock & Materials Division_____________.._.___ 2800 South Central Ave. 2 pitsand plants_ _ ... oo_... Pima.
Phoenix, Ariz. 85040
United Metro Materials & Concrete Co., Inc . . . c.oo.... Box 18809 S pitsand plants_ ... Maricopa.
Phoenix, Ariz. 85002 2 pits and plants__ --- Pinal.
Pitand plant. . .- Yuma.
Silver:
American Smelting and Refining Co. .. oo _._... 120 Broadway See COpPer.. o oo oo Pima.
New York, N.Y. 10006
The Anaconda Company . - - e mcimicccccmccccnan Box 127 JRREY . T T U U Do.
Sahuarita, Ariz. 85629
Bagdad Copper Corp. - o ccccccac e e cccccecccaee Box 245 SR 1 S U USSP SR Yavapai.
Bagdad, Ariz. 86321
Cyprus Mines Corp., Bruce Mine Division_ . ... _......._.. Box 457 JEY T S LSRR PRI Gila.
Bagdad, Ariz. 86821
Duval Corp. .o icccccceccccccceanan Box 1271 JE U T U U U U Mohave.
Kingman, Ariz. 86401
Box 38 O e Pima.
Sahuarita, Ariz. 85629
E.E. Lewis, Inc. oo cccceccccmaaa Box 1481 Underground mine_ .- v ocmeecceacanas Greenlee.
Grand Junction, Colo. 81501
Inspiration Consolidated Copper Co. . - cccooooooao Inspiration, Ariz. 86687 ccccocaoan See COpper.. - oo cceeccccec————— Gila.
Kennecott Copper Corp., Ray Mines Division..__........ Hayden, Ariz. 85235 . ccccccacccmcaacn caan dOo o eeeeeeeecce———a Pinal.
Magma Copper Co.:
San Manuel Division. . .« oo oo ieaeaas ox M JEO o U T U SRR Do.
San Manuel, Ariz. 85631
Superior Division._ ... oo Box 87 JEY . U SR Do.
Superior, Ariz. 85273
Magma Copper Co., (McFarland & Hullinger, lessee). .- ... Box 238 Dump. o C e Do,
Tooele, Utah 84074
Phelps Dodge Corp.:
Copper Queen Branch_ . _ - _covocmommnoa s Drawer K See COPPer. - vccccmcccceccemcceacccaean Cochise,
Bisbee, Ariz. 86608
Morenci Branch____ ... Morenci, Ariz. 86640 e oo occomao oo L U SR NSRRI Greenlee.
New Cornelia Braneh. __ .o coiiaiaan rawer 9 B T SRR U R Pima.
| Ajo, Ariz. 85321
Pima Mining Co. . . oo ccciicccaaa ox 7187 JE . TR R Do.
Tucson, Ariz. 86718
Tennessee Corp., Miami Copper Co. Division..........___ Box 100 Y U T e AP HO U RSP Gila.
Miami, Ariz. 85639
Turney Associates. . - - - ccooooecccaeccccaccac—aana DUMP - - o oo oo cceeeeeeeee Greenlee.

ox 183
Aurora, N.C. 27806
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Stone:

American Cement Corp., Phoenix Division

Arizona Portland Cement Co., a division of California Port-

land Cement Co.

Paul Lime Plant, Inc
Uranium: Cotter Corp- - - ccocmemmmooeaaoo

Vanadium: A. F. Skalla

Zeolite: Union Carbide Corp., Mining & Metals Division

Zine: Cyprus Mines Corp., Bruce Mine Division

2404 Wilshire Blvd.
Los Angeles, Calif. 90057
612 South Flower St.
Los Angeles, Calif. 90017
Drawer T
Douglas, Ariz. 86607
Box 4
Golden, Colo. 80401

ox 6

5
Nerwood, Colo. 81423
270 Park Ave.
New York, N.Y. 10017
Box 457
Bagdad, Ariz. 86321
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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 William G. Park?

With a 4.7 percent increase over the 1968
value ($198.7 million), mineral value in
Arkansas exceeded $200 million for the
first time. Bromine, with an output valued
at $28.3 million, an increase of 36 percent
over 1968 was the largest contributor to

the increase and became. the second most

important commodity in the State in terms
of value. Although petroleum production
and value declined 7.3 and 3.9 percent,
respectively, petroleum continued as the
leading commodity. Natural gas and baux-

ite ranked third and fourth in value, and
these four commodities constituted 63 per-
cent of the State’s total mineral value. Non-
metals value in 1969 again exceeded min-
eral fuels, which registered a net loss. Baux-
ite value increased 7 percent but had a
slightly lower average unit price. The only
other metal produced—vanadium—declined
in value 16 percent. Other gains in min-
eral value were from barite, clays, coal,
gypsum, sand and gravel, and stone.

T‘Physical scientist, Bureau of Mines, Dallas,
ex.

Table 1.—Mineral production in Arkansas 1

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Barite.__________ L _____ short tons__ 166,183 $3,839 209,817 $4.616
Bauxite. __ ---thousand long tons, dried equivalent. . 1,582 23,058 1,755 24,706
Bromine______ . ___________ thousand pounds_. 95,499 20,790 145,100 28,287
Clays____.____._____ -thousand short tons__ 91 2,134 992 2,426
Coal (bituminous)______________________________ do___. 211 1,576 228 1,802
Gemstones_____________ . ________ NA 30 NA 24
Lime_._____ ---thousand short tons__ 206 3,058 184 2,748
Naturalgas_________________________ million cubic feet_- 156,627 24,456 169,257 26,743
Natural gas liquids: -
Natural gasoline and cycle products

thousand 42-gallon barrels. . 758 2,192 692 2,049
LPgases_ ... do____ 1,435 2,899 1,279 2,098
Petroleum (crude) do__.. 19,464 53,137 18,049 51,079
Sand and gravel. _____ -thousand short tons__. 12,997 , 12,674 14,949
Stome._ ... do.... 16,322 22,256 16,463 23,134

Value of items that cannot be disclosed: Abrasive stone,
t, gypsum, soapstone, tripoli, and vanadium______ XX 24,655 XX 23,465
Total  _ _____ . . XX 198,723 XX 208,126
Total 1967 constant dollars XX 197,460 XX »204,602

» Preliminary.
1 Production as
producers).

NA Not available.

XX Not applicable.
by mine shipments, sales, or marketable production (including consumption by
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Table 2.—Value of mineral production in Arkansas, by counties

(Thousands)
County 1968 1969 Minerals produced in 1969 in order of value
Arkansas_.____________________ $B3
Ashley. - 403 $261 Sand and gravel, lime.
Baxter. - - 199 250 Sand and gravel, stone.
Benton__ - W  Stone, sand and gravel.
Boone.__ - 305 559 Do.
Bradley._ - 444 336  Petroleum, sand and gravel.
Calhoun_ . 933 783  Sand and gravel, petroleum, stone.
Carroll__ - w 564  Stone, sand and gravel.
Chicot__ I 1 157 Sand and gravel.
Clark._ . o 278 244  Sand and gravel, stone, clays.
Clay______ - 146 136  Sand and gravel, stone.
Cleburne._ - . 101 31  Stone.
Cleveland_ - - 28 35 Sand and gravel.
Columbia______________________ 29,607 30,229 Bromine, petroleum, natural gas, natural gas
liquids, sand and gravel.
Conway_______________________ 2,000 669  Stone, natural gas, sand and gravel.
Craighead. - 314 585 Sand and gravel, clays, stone.
Crawford._. 4,763 4,925 Natural gas, stone, sand and gravel.
Crittenden w 78  Clays, sand and gravel, stone.
1,205 509 Sand and gravel.
61 170 Do.
1 157 Do.
132 106 Do.
956 586 Stone, sand and gravel.
8,356 9,232 Natural gas, stone, coal, sand and gravel.
50 150 Stone, sand and gravel.
w W  Vanadium, abrasives, tripoli, sand and gravel,
gem stones.
89 119 Sand and gravel.
261 230 Do.
147 281 Sand and gravel, clays, petroleum.
4,841 5,852 Barite, clays, sand and gravel, stone.
5,926 Cement, gypsum, stone, clays, sand and gravel.
8,017 2,898 Stone, lime, sand and gravel.
W 2,463 - Stone, sand and gravel.
207 1556  Sand and gravel, stone.
505 306 Sand and gravel.
3,285 3,672 Natural gas, coal, stone, sand and gravel, clays.
14,189 15,934 Petroleum, natural gas, natural gas liquids, sand
and gravel. -
w 830 Stone, sand and gravel.
12 19 Sand and gravel.
73 65 Sand and gravel.
W ~ W Cement, stone, sand and gravel, clays.
1,598 1,671 Natural gas, stone.
w 765 Stone, clays, sand and gravel.
r81 77 Sand and gravel.
110 237 Sand and gravel, stone.
6,454 6,213 Pet&;)leum, sand and gravel, natural gas, clays,
stone.
94 17  Sand and gravel.
2 120 Do.
w ‘W Stone, sand and gravel.
2,241 2,015 Petroleum, sand and gravel, stone.
57 224  Stone, sand and gravel.
8,460 8,743 Petroleum, sand and gravel, clays.
w 160 Stone, sand and gravel.
8 90  Sand and gravel. o
1 896 Sand and gravel, gypsum, tripoli, gem stones,
stone.
w 376 Sand and gravel, stone.
139 191  Stone, clays, tripoli, sand and gravel.
1, %5 1,422 Natural gas, stone, sand and gravel, clays.
4
9,064 9,672 Stone, sand and gravel, clays.
12 Stone, sand and gravel.
w Sand and gravel.
25,674 26,866 Bauxite, lime, sand and gravel, clays, tale, stone.
406 244 Natural gas, sand and gravel.
14 3 Sand and gravel.
3,941 4,231 Natural gas, stone, sand and gravel, coal, clays.
w 78 Sand and gravel.
18 70 Stone, sand and gravel.
122 46 Do.
27,206 30,329 Bromine, petroleum, sand and gravel, natural
gas, clays.
w 245  Stone, sand and gravel.
502 W  Stone, natural gas, sand and gravel.

See footnotes at end of table.
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Table 2.—Value of mineral production
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in Arkansas, by counties—Continued

(Thousands)
County 1968 1969 Minerals produced in 1969 in order of value
W W  Stone, sand and gravel.
$7 $9 Sand and gravel.
289 150 Sand and gravel, stone.
r 26,988 29,273
198,723 208,125

r Revised.
'W_Withheld to avoid disclosing individual company confidential data; included with “Undistributed”.
1 Data may not add to totals shown because of independent rounding.

Table 3.—Indicators of Arkansas business activity

hange,
1968 1969 » percent
Annual average labor force and employment:

Total labor foree_____ . ____________________ thousands._ . 704.6 728.7
Unemployment._. _ . _ ______________________________ do.._. 29.9 30.3
Employment:

Food and kindred produets. ... ______________ 23.7 24.8
Lumber and wood produets__._. 21.9 22.3
Chemicals and allied products_____.____ 5.8 5.5
Petroleum refining and related industries. _ 1.9 1.9
Stone, clay, and glass produects._.___.._ 4.2 4.4
Primary metal industries_______ 4.5 4.7
Mining____ . .. .__ 4.7 4.5
Contract construction.. 30.2 29.5
All industries. . ______ 674.7 698.4
Factory payrolls_________ oLl $734.0 $744.9
Personal income:
Total - e do____ $4,611.0 $5,027.0
Per capita_ . ___________ o ____ -- $2,825.0 $2,520.0
Construction activity:

Building permits, total private nonresidential___ $45.0 $57.0

Construction contracts________._______..__ —--do____ $396.6 $354.0 —10.7

Cement shipments to and within Arkansas

thousand 376-pound barrels_.  4,436.8 3,844.8 —13.8
Farm marketing receipts___.______________ —eeeee---millions__ $986.4 $1,064.8 +7.9
Mineral production______________ ce--do.__. $198.7 $208 1 +4.7

» Preliminary.
Res

of Arl

Sourees Survey. of Current Business, U.S. Department of C B of B and
, Uni ; State Employment Security Dlvmon, Department of Labor, Arkansas;

E

Farm Income Sltuatlon, U.s. Department of Agriculture.

Completion of Bromet Co.’s bromine
plant, Columbia County, ranked Arkansas
number one in bromine plant capacity in
the United States. About 145 million
pounds of bromine and bromine com-
pounds was produced by five plants from
approximately 73 million barrels of brine
obtained from the Smackover Formation.

Discovery of the Walker Creek oilfield
last year caused continued exploration for
Smackover (Jurassic) production. Results
of the increased activity were a large in-
crease in the total footage drilled over 1968
and discovery of two new fields, three new
pools in existing fields, and one rediscov-
ery—all in the Smackover Formation. The
most significant of these was Welcome oil-
field discovered in February, which at year-
end had four producing wells that pro-
duced 46,760 barrels of oil and 334 million
cubic feet of gas.

New acts, passed by the Arkansas Legis-

lature during 1969, which affected the
State’s mineral industries dealt generally
with pollution and land reclamation. Adop-
tion of the “Arkansas Air Pollution Control
Code,” effective July 30, 1969, established
control over emissions of contaminants in-
to the air both by amount and by type.
Compliance is mandatory for all new in-
stallations, and operators of existing facili-
ties have 6 months to comply or submit
a written program and schedule for achiev-
ing compliance by November 30, 1969. Act
641 was enacted to encourage and provide
rules for the proper development and use
of underground water and became effective
June 30, 1969. Act 147 created the Arkan-
sas Land Reclamation Commission, which
will submit recommendations and draft of
an act to effect mining land reclamation by
September 30, 1970, at which time the
Commission will cease to exist. The Com-
mission will study the need, develop re-



116

250

MINERALS YEARBOOK, 1969

200

150

militon dollars

VALUE,
8

Petroleum
/\v~\~/ .

/

50

ol 1 1 1

/\

Illllll

1945 1950 1958

1960 1965 1970

Figure 1.—Value of petroleum and total value of mineral production in Arkansas.

quirements and standards, and hold hear-
ings for land restoration and reclamation.
The Director of the Arkansas Geological
Commission is the ex officio Secretary of
the Commission.

The $28 million Southwest Experimental
Fast Oxide Reactor (SEFOR), a nuclear
research center under construction since
September 1965, was dedicated on May 7.
This was the Nation’s first fast-breeder re-
actor fueled with plutonium-uranium oxide.
In 1969 a series of experiments to test
scientific data as a necessary prelude to
the creation of fast-breeder reactors for the

" electric industry was begun.

Most of the coal produced in 1969 was
shipped out of State, and completion of
navigational facilities on the Arkansas River
during the year made available a new mode

of transportation for future shipments.
Leasing of coal reserves reflected renewed
interest in Arkansas deposits. ]

The Arkansas Geological Commission
worked on several projects during 1969.
After collecting samples of mercury ore
in Pike County, chemical analyses were
run on the samples by the Commission’s
laboratory. Results are to be presented in
a publication. Magnetic surveys were con-
ducted in various parts of the State, in-
cluding the mercury district of Pike County.
Work continued on a new geological map
of Arkansas with publication scheduled in
1973. A program for evaluating iron de-
posits in north Arkansas was planned to
begin in 1970.

Rutile from the Magnet Cove area, Hot
Spring County, was investigated for com-
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mercial usability in strategic applications.
Battelle Memorial Institute prepared 456
pounds of rutile concentrate which assayed
93.4 percent titanium oxide and 1.56 per-
cent columbium. Under terms of the con-
tract with Battelle, the Bureau of Mines
arranged for end-use tests of the rutile by
commercial users. A final report was sched-
uled at the end of the tests.

The Arkansas River channel was opened
for navigation from the Mississippi River
to Little Rock, Ark., on December 31, 1968,
and during 1969 almost 2.5 million tons of
material was barged on the new waterway.
Preliminary figures released by the Corps of
Engineers in Little Rock showed 714,930
tons of upstream, 842934 tons of down-
stream, and 891,876 tons of local ‘shipments.
Mineral commodities constituted the major
part of the shipments. Sand, gravel, and

crushed stone made up 29 percent of the

total tonnage; bauxite imports accounted
for 25 percent. Other shipments included
waterway improvement material, chemicals,
iron and steel, agricultural products, pe-
troleum, and miscellaneous products.

By February 1969, 10 barge lines were
approved by the Interstate Commerce Com-
mission to operate as common carriers on
the Arkansas River, and six more were seek-
ing authority to operate on the 445 miles
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of waterway from the Mississippi River to
Catoosa, Okla. Docking facilities and prime
sites for navigation-related industrial de-
velopment were in various stages of plan-
ning, construction, and operation at
yearend.

On December 29, 1969 the navngatxonal
facilities were officially opened between
Little Rock and Fort Smith, making the
Arkansas River navigable through the State.
With completion of navigational facilities
on the Arkansas River, construction by the
Corps of Engineers was principally bank
stabilization and dredging operations. Two
contract dredges were operating on Ozark
reservoir and three on Dardanelle reservoir.
Cement consumption in Arkansas declined
13 percent to 3.8 million barrels (table 3),
reflecting reduction in demand for con-
crete in locks and dams and in highway -
construction.

Employment.—Out of a total labor force
of 728,700, there were 698,400 employed, and
the average unemployment rate was 4.2 per-
cent. Chemicals, mining, and contract con-
struction had reductions in the average
number of employees, but the total for all
industries teflected a net gain of 23,700
workers. Personal income rose 9 percent to
$5,027 million indicating a higher average
salary per individual.

Table 4—Worktime and injury experience in the mineral industries

Average Man-days Man-hours Number of Injury rates per

Year and men Days worked worked injuries million man-hours

industry working active (th (th d

daily Fatal Nonfatal Frequency Severity
189 21 164 - 42.66 1,121
289 607 4,853 1 (¢! 14.84 3,019
247 263 2,101 _- 68 32.37 605
251 158 1,425 - 27 18.95 848
Stone_..______ 1,258 276 347 2,975 1 51 17.48 3,358
Total!______ 5,156 270 1,895 11,518 2 224 19.62 2,309
1969: »
Coal..._______ 130 200 26 207 - 7 83.81 879
Metal_________ 2,185 285 608 4,861 1 54 11.81 2,012
Nonmetal 960 248 239 1,916 1 67 35.49 4,985
Sand and gravel 770 240 185 1,642 - 36 21.93 522
Stone_._._____ 1,335 285 381 3,300 .- 88 26.67 1,294
Total ! _____ 5,335 270 1,439 11,926 2 252 21.380 2,058
p Preliminary

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

" REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Total value of mineral fuels was $83.8
million, a net loss of almost $500,000 from

1968. Of the mineral fuels, only natural
gas and coal increased in value; natural gas
increased 9.4 percent, and coal 14.3 percent.
Natural gas production was up from both
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the dry gas fields of north Arkansas and
from gas associated with oil in south Arkan-
sas. Petroleum continued to be the most
important single mineral in the State’s
economy although production was the
lowest since 1937 when 11.8 million barrels
was produced.

Carbon Black.—Columbia Carbon Co.,
the sole producer of carbon black in Ar-
kansas, increased production by almost 5
percent. Slightly higher average unit price
was reflected in the 5.5-percent increase in
total value. Carbon black was manufactured
by the furnace process utilizing hydrocar-
bon liquids and natural gas as feedstock.

Coal (Bituminous).—Production from six
strip and two slope mines in three counties
totaled 228,062 short tons, an 8 percent in-
crease over 1968. Seventy-three percent of
the coal was from strip mines. Value in-
creased by 14 percent, indicating a higher
average unit price. Johnson County, which
contained the two slope mines, accounted
for 56 percent of the coal output from
four mines, followed by Franklin (41 per-
cent) and Sebastian Counties (3 percent).
Most of the coal was shipped out of Arkan-
sas for coking purposes, and the remainder
was sold for local consumption. Leasing
- activity for coal acreage was carried on by
several companies. New Federal mine safety
regulations, which became effective in 1970,
will affect coal mine operations in Arkan-
sas but to what extent was not known at
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yearend. There were no fatal accidents in
the State’s coal mines during 1969.

Table 5.—Coal (bituminous) production!
(Thousand short tons and thousand dollars)

Quantity Value
226  $1,643
236 1,640
189 1,427
211 1,576
228 1,802

1 Exclud
short tons.

less than a thousand

Natural Gas.—Natural gas production
continued to increase, reaching an alltime
high of 169,257 million cubic feet. Produc-
tion and value increased 8 and 9 percent,
respectively. Gas production from the dry
gas fields of the Arkoma Basin in north-
west Arkansas was 116,805 million cubic
feet. At yearend there were 63 gas fields in
the area, six of which did not have pipe-
line outlets. Casinghead gas produced with
oil and condensate from the reservoirs of
southern Arkansas was 2 percent greater
than in 1968. Most of the increase came
from the new Walker Creek field and the
Magnolia field, which was in the blow-down
stage. For the second year total reserves of
natural gas declined, according to the Amer-
ican Gas Association, Inc., and were 2,632,773
million cubic feet, 3 percent below the
1968 reserve.

Table 6.—Gross withdrawals and disposition of natural gas
(Million cubic feet)

Gross withdrawals ! Disposition

Vented

Year From From Marketed production 2 and
gas oil Total —————————————  Repres- wasted 3
wells wells Quantity Value suring

(thousands)

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

51,257 162,155 156,627 24,456 4,633 895

56,105 175,335 169,257 26,743 4,752 1,326

1 Marketed production plus quantities used in repressuring, vented, and wasted. )
2 Comprises gas sold or consumed by producers, 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.

Pipeline Construction.—Construction of
pipelines during 1969 in Arkansas included
facilities for transporting gas, liquids, and
petrochemicals. Arkansas Louisiana Gas Co.
(Arkla) was working on several lines in-
cluding 80 miles of 30-inch loop line in the

Arkoma Basin of northwest Arkansas and
eastern Oklahoma. Gulf Central Pipeline
Co. completed the major portion of a 2,000-
mile ammonia transportation system from
the Gulf Coast to Nebraska; the Arkansas
portion was comprised of 10-inch pipe.
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Natural Gas Pipeline Co. of America laid
38 miles of 36-inch gas line in Nevada,
Clark, Grant, Saline, Jackson, and Lawrence
Counties. Various other companies, includ-
ing Columbia Gulf Transmission Co., Mis-
sissippi River Transmission Corp. .and
Texas Gas Transmission Corp., had projects
planned, approved, or underway.

Natural Gas Liquids.—Output of natural
gas liquids declined 10 percent to about 2
million barrels, and value decreased 185
percent to $4,147,000. Of the six plants
processing gas, Arkla Chemical Corp’s Ham-
ilton plant produced the most liquids. Ac-
cording to the American Gas Association,
Inc., reserves of natural gas liquids includ-
ing condensate, natural gasoline, and LP
gases were 13.2 million barrels at yearend.

Petroleum.—Production of petroleum de-
clined for the ninth consecutive year to the
lowest point in over 30 years. Output de-
clined 7.3 percent, and value declined 3.9
percent. Petroleum however, continued to
remain the State’s most important mineral,
accounting for 24.5 percent of the total
mineral value. Six refineries, with total
capacity of 93,500 barrels per calendar day,
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processed 30.3 million barrels of crude oil
in 1969, of which 13.8 million barrels was
received from adjoining states. According to
American Petroleum Institute, crude oil
reserves declined 20 percent to 127.3 mil-
lion barrels.

There were 7,059 producing wells, includ-
ing 34 wells in temporarily abandoned
zones, that produced in south Arkansas
during 1969. Production of 18 million bar-
rels of oil and condensate was from 143
fields. Sixty-four unitized projects were in

operation at yearend and accounted for.

approximately 40 percent of the total oil
production. Besides water injection proj-
ects, there were two steam and one in
situ combustion projects unitized and ap-
proved during the year; gas was also used
in secondary-recovery and pressure-main-
tenance operations. The Magnolia field
(Smackover reservoir), which had been
under pressure maintenarnce, was in the
blow-down stage at yearend. Smackover
field was the leading producer with 2.9
million barrels of oil, followed by Midway
(1.5 million), Stephens (1.4 million), and
Magnolia (1.3 million) .

Table 7.—Natural gas liquids production
(Thousand 42-gallon barrels and thousand dollars)

Natural gasoline LP gases Total
Year and cycle produects

Quantity Value Quantity Value Quantity Value
662 $1,578 1,661 $3,139 2,328 $4,7117
763 , 1,540 3,233 2,8 5,156
656 1,780 1,279 3,009 1,935 4,789
758 2,192 1,485 2,899 2,188 5,09
692 2,049 1,279 2,098 1,971 4,147

Table 8.—Crude petroleum production, indicated demand, and stocks in 1969, by months
(Thousand 42-gallon barrels)

Indicated Stocks
Month Producti d d iginati
in Arkansas

1,548 1,302 1,118
1,486 1,849 756
1,586 1,620 670
1,680 1,612 688
1,529 1,208 1,014
1,476 1,686 954
1,479 1,602 831
1,602 1,601 832
1,469 1,588 763
1,517 1,518 767
1,477 1,488 761
1,507 1,512 756
18,049 18,170 XX
19,464 19,516 XX

XX Not applicable.
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During the year there were 442 salt water
disposal wells in operation that disposed of
238 million barrels of salt water. An addi-
tional 39 million barrels of produced salt
water was injected in secondary-recovery
projects. Of the 297 million barrels of salt
water produced with oil or gas, 93.3 per-
cent was injected into underground reser-
voirs and 6.7 percent was disposed of by
surface facilities.

Bigheart Pipeline Corp. acquired the
crude oil pipeline system of Service Pipe
Line Co. The system consists of 435 miles
of gathering and transmission lines in south
Arkansas and north Louisiana, and handles
about 37,000 barrels of oil daily. The ac-
quisition more than doubled Bigheart’s
crude handling facilities.

Petroleum and Natural Gas Exploration
and Development.—Exploratory ‘and de-
velopment drilling resulted in the-discovery
of six new fields and 11 new pools. Five of
the fields and nine of the pools were in
south Arkansas; the others were in the
Arkoma Basin of northwest Arkansas. The
most significant discovery was in the Smack-
over Formation at Welcome field, Columbia
County, by Union Producing Co. The Bod-
caw well 1, the discovery well, flowed 324
barrels of 452° API gravity oil daily
through perforations between 11,170 and
11,174 feet. Also a new producing depth
record was established in the State with
completion of W. H. Hunt’s Nations well
1 in the Welcome field, which produced
through perforations between 11,149 and
11,195 feet.

Active exploration in search of Smack-
over production increased during 1969 and
resulted in total footage of 2.3 million feet
drilled, a 45-percent increase over 1968.
Average depth of wildcat wells drilled dur-
ing 1969 was approximately 5,800 feet, a
large increase over the 3,600-foot average
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of 1968. Results of the deeper drilling were
evident in the discovery of new fields and
pools in the Smackover Formation.

During 1969 drilling activity increased
10 percent over 1968, breaking a 3-year
decline, and overall success ratio was
slightly better at 49 percent. Union County
again ranked first in successful oil well
completions, and 36 percent of the total
wells drilled were in the county. The num-
ber of wells drilled in the gas-producing
area of northwest Arkansas declined, but
the success ratio remained the same as in
1968 at 54 percent. Drilling in Johnson
County resulted in 24 gas wells and nine
dry holes, and other activity was in Sebas-
tian and Franklin Counties.

Table 9.—0il and gas drilling in 1969,
by counties

Development Exploratory
Oil Gas Dry Oil Gas Dry

Total

(070 1.3 I S 1
Crawford, -

tal:
1969, .. 134

5 1 97 398
1968_.. 114 54 85 2 2104 361

Source: Arkansas Oil and Gas Statistical Bulletin.
V. 28, No. 12, December 1968 through v. 30, No. 2,
February 1970.

Table 10.—Estimated proved recoverable Teserves of crude oil, natural gas liquids,
and natural gas

Proved reserves
Dec. 31, 1968

Changes in proved
reserves, due to Proved reserves, Change
revisions, exten-  Dec. 31, 1969 from 1968

sions, and new (productlon was (percent)

discoveries in deducted)
1969
Crudeoil_._.___.______ thousand barrels__ 159,283 —14,953 127,346 —-20.1
Natural gas liquids .. ____________ do____ 13,096 +1,709 13,161 +40.5
Natural gas___________ million cubic feet_ 2,715,065 +177,802 2,632,773 -3.0

1 Includes condensate, natural gasoline, and LP gases.

Sources: American Gas Association, Inc., and Americ-an Petroleum Institute.
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Petrochemicals.—Georgia Pacific Corp.
began construction on a new formaldehyde
plant at Crossett. Production from the new
facility will increase the company’s form-
aldehyde output at Crossett from 50 to 150
million pounds annually. Completion is
scheduled for early 1970. Formaldehyde is
a prime ingredient in making waterproof
resin adhesives used in laminating plywood
and particle board products. Other petro-
chemical plants at Helena, Blytheville, and
El Dorado continued producing various
products of ammonia, phosphate, and ni-
trogen.

NONMETALS

For the second consecutive year, total
value of nonmetals surpassed mineral fuels,
with bromine again accounting for the lar-
gest gain ($7.5 million). Stone ranked
second in value, and the two (bromine and
stone) accounted for over 50 percent of the
total value for the nonmetals group. All
of the nonmetallic minerals increased in
both production. and value over 1968 ex-
cept abrasive stone, cement, lime, soap-
stone, and tripoli, each of which declined.
Sand and gravel increased in value but de-
clined in quantity.

Abrasive Stone.—Six operators mined
novaculite in Garland County for manu-
facture into oilstones used to sharpen var-
ious types of cutlery. Volume declined 7
percent, and value was 24 percent lower
than in 1968. Arkansas Oilstones Co., Inc.,
processed crude novaculite at its plant in
Hot Springs, and Norton Co. shipped nova-
culite out of Arkansas for finishing into
whetstones.

Barite—Barite tonnage and value in-
creased 26 and 20 percent, respectively,
over 1968. National Lead Co., Baroid Divi-
sion, operated an underground mine and
mill near Magnet Cove, Hot Spring County.
Ore from Dresser Minerals adjoining mine
was hauled by rail to its mill at Malvern.
Average unit price for the 209,817 short
tons after processing was $22. Barite mined
in Missouri was processed by The Milwhite
Co., Inc., at Bryant, Saline County. Re-
ported use was for drilling mud require-
ments for oil and gas wells.

Bromine.—In 1969 bromine became the
second most important mineral commodity
in value to Arkansas. Production of bro-
mine and bromine compounds was over 145
million pounds, a 52-percent increase over
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Table 11.—Primary barite sold or used
by producers

Quantity Value

Year (short tons) (thousands)
1965 e 249,233 $2,379
1966 - - 232,856 2,266
1967 s 9, ,266
1968 oo 166,183 3,839
1969 _ o _____ 209,817 4,616

Table 12.—Bromine and bromine
compounds sold or used by primary
producers
(Thousand pounds and thousand dollars)

Quantity

Year Value
Gross Bromine
weight content
64,450 60,147 $14,885
95,499 86,426 20,790

145,100 129,550 28,287

that of 1968, and value increased 36 per-
cent. The average unit price of $.19 per
pound was lower than in 1968 ($.22) . With
completion of the Bromet Co. plant near
Magnolia, Columbia County, the bromine
production capacity in Arkansas reached
311 million pounds per year, 70 percent of
the U.S. total. Ethylene dibromide was the
principal compound manufactured and
comprised over 60 percent of the total out-
put; elemental bromine ranked second in
the State. Nationally, Arkansas ranked
second in bromine production.

Brine production from the Smackover
limestone averaged about 200,000 barrels
per day, a 48-percent increase over that of
1968. Average recovery was about 2 pounds
of bromine per barrel of brine processed.
At yearend, there were. 42 brine supply
wells for five plants operating in the State;
19 of these supplied the new Bromet plant.

Cement.—Portland and masonry cement
shipped by the State’s two producers de-
clined 6 percent, but because of higher unit
prices, value declined only 3 percent. About
95 percent of the cement shipped was port-
land, and almost 75 percent went to ready-
mix concrete companies and highway con-
tractors. Other consumers of portland ce-
ment included building material dealers,
concrete product manufacturers, and other
contractors. Ninety-five percent of the port-
land cement was shipped in bulk form by
trucks or rail with truck haulage convey-
ing the major portion.

Cement consumption in Arkansas de-
clined from 4.4 to 3.8 million barrels, a



122

13.3-percent decrease. Major causes of the
decline were decreased construction work
and completion of the locks and dams on
the Arkansas River.

Clays.—Clay production was rteported
from 17 counties, and in addition the U.S.
Forest Service produced clay for road con-
struction in various counties. Total clay
production (composed of fire, kaolin, and
common clay) increased 8 percent, and
value increased 14 percent. The five lead-
ing clay producing counties (Hot Spring,
Lonoke, Pulaski, Little River, and John-
son) accounted for 70 percent of the total
output. Production of kaolin used for chem-
icals and refractory products again rose
sharply (42 percent) and accounted for
much of the total increase. Common clay
was utilized for manufacture of building
brick, block, tile, sewer pipe, cement, and
other heavy clay products by nine com-
panies, and one company produced light-
weight aggregate at two plants (England
and West Memphis) . Fire clay was pro-
duced in Hot Spring County. Eureka Brick
and Tile Co. at Clarksville began automa-
tion of part of its brickmaking process
with completion scheduled for 1970. Acme
Brick Co. converted from truck to scraper
haulage of clay for its Perla plant, which
reduced pit costs and increased efficiency.
Reclamation of mined-out pits was continu-
ing with leveling and grass seeding.

Gypsum.—The quantity and value of
gypsum production was over one-third
greater than in 1968. Weyerhaeuser Co.
acquired the gypsum strip mine and wall-
board plant at Briar, Howard County, by
acquisition of Dierks Forest, Inc., in mid-
1969. New addition at the Briar plant in-
cluded a soaker, dryer, and covered storage.
Besides increased plant capacity, wallboard
quality was improved. Dulin Bauxite Co.,
Inc., strip mined gypsum in Pike County
for use in the manufacture of cement.

Lime.—Lime output declined 10.7 per-
cent in quantity and 10.1 percent in value
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from that of 1968. Quicklime was made
from limestone mined in Izard County by
Aluminum Co. of America (Alcoa) and
by Reynolds Metal Co. at plants in Saline
County for use in the reduction of bauxite
to alumina. Rangaire Corp., Batesville
White Lime Division, was the only pro-
ducer of both quick and hydrated lime
manufactured from limestone mined in
Independence County. Hydrated lime was
used by the construction and paper in-
dustries.

Sand and Gravel.—Output declined 2.5
percent to 12.7 million short tons, but value
increased 2.1 percent to $14.9 million. Two
counties, Miller and Pulaski, each produced
over 1 million tons. The five counties lead-
ing in output accounted for only 31 percent
of the total; in descending order Crawford,
Cross, and Calhoun Counties followed the
two leaders. The principal user of sand and
gravel was the Arkansas Highway Depart-
ment. With completion of the Arkansas
River channel to Fort Smith, the U.S. Army
Corps of Engineers used less of the com-
modity than in 1968 in the State.

Commercial production (10.1 million
short tons) accounted for 79 percent of the
total output. The average unit value was
$1.28 per ton, an increase of $0.08 per ton
over 1968. Government-and-contractor out-
put of sand and gravel again decreased in
unit value (from $0.80 per ton to $0.78).

At yearend there were six commercial
dredge operations on the Arkansas River,
and one company was waiting for permit
approval from the Corps of Engineers. Ex-
pansions and additions of new equipment
by some of these companies increased sand
and gravel output capacity as well as effi-
ciency of operations. Arkhola Sand and
Gravel Co. at Fort Smith operated a 414-
ton-per-hour dredge with plant and stock-
pile facilities on the riverbank. Other
dredge operators were Criss and Shaver,
Inc.; Jeffrey Sand Co.; Mobley Construc-
tion Co., Inc.; Pine Bluff Sand and Gravel

Table 13.—Sand and gravel sold or used by producers
(Thousand short tons and thousand dollars)

Commercial Government-and- Total 1
Year contractor

Quantity Value Quantity Value Quantity Value

9,559 $12,001 8,247 $3,835 12,806 $15,836

11,677 15,656 4,379 5,382 16,056 21,038

10,202 13,113 4,087 2,414 14,239 15,581

.- 10,682 12,795 2,815 1,848 12,997 14,643

10,067 12,919 2,608 2,030 12,674 14,949

! Data may not add to total shown because of independent rounding.
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Table 14.—Sand and gravel sold or used by producers, by classes of operations and uses
(Thousand short tons and thousand dollars)

1968 1969
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:
1,144 $1,402 1,444 $1,807
2,441 2,354 2,187 2,343
562 1,146 805 1,485
4,147 4,902 4,436 5,637
1,263 2,087 1;675 2,821
Paving__ 5,135 5,685 3,722 4,175
Other 2 137 121 233 285
Total gravel 2_ _________________________ 6,535 7,893 5,630 7,282
Total sand and gravel 2__________________ 10,682 12,795 10,067 12,919
Government-and-contractor operations: ’
1 1 4 2
466 361 561 325
467 362 564 327
2 5
1,650 1,386 2,038 1,697
196 98 . -
Total gravel 2_ _________________________ 1,848 1,486 2,043 1,703
Total sand and gravel 2_ _ _______________ 2,315 1,848 2,608 2,030
Grand total _____________ ______________ 12,997 14,643 12,674 14,949

1 Includes fill, other construction sand, and industrial sand (ground and unground).
? Data may not add to totals shown because of independent rounding.
3 Includes fill, railroad ballast (1969), other construction gravel, and miscellaneous gravel.

Co.; and Ft. Smith Construction and Trans-
port Co. In April, Criss and Shaver pur-
chased the ready-mix concrete and sand
and gravel operations of Big Rock Stone
and Material Co.

Soapstone.—For the second year tonnage
and value declined about 18 and 16 percent
respectively. The Milwhite Co., Inc, the
only producer, mined and processed soap-
stone in Saline County for use as a filler
in insecticides and for roofing compounds.

Stone.—After 3 years of decline, stone
output increased slightly (almost 1 per-
cent), and value increased 4 percent. The
increase was not sufficient to keep it from
dropping to fifth in mineral value. Lime-
stone was the most important in value, fol-
lowed by sandstone and granite.

Limestone production increased from 4.9
to 5.7 million tons. Value increased 34 per-
cent, reflecting a higher average unit price.
Both underground and open pit methods
were used in mining limestone, and 40
mines were reported by 32 companies oper-
ating in 20 counties. Principal use of lime-
stone was for concrete and road aggregate.

Limestone also was used in the manufac-
ture of cement and lime. Sandstone output
and value declined 11 percent and was used
for road and concrete aggregate, riprap,
and railroad ballast. Over 50 percent of the
sandstone production was from four coun-
ties (Crawford, Franklin, Pulaski, and
White) . Other stone production included
granite (syenite), slate, and marble. All the
syenite was from Pulaski County, and all
the marble was from Independence County.
Slate, produced in Montgomery and Saline
Counties, was used principally for roofing
granules.

Sulfur (Recovered Elemental).—Bromet
Co., at its Columbia County bromine ex-

Table 15.—Stone sold or used by

roducers
(Thousand short tons and thousand dollars)
Year Quantity  Value
21,241  $26,778
19,109 24,588
17,454 ,2386
16,322 22,256
16,463 23,134
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traction plant began recovery of sulfur re-
leased from hydrogen sulfide during the
processing of brines as a pollution control
measure. Three other plants treated sour
gas for sulfur recovery. Total gross ship-
ments from the four plants was 25,656 long
tons, valued at $572,723. Olin Corp. was
the leading producer.

Tripoli—Output and value decreased 25
percent. At yearend two producers, Malvern
Minerals Co. and Hercules Minerals Corp.,
were operating open pit mines in Garland
and Pike Counties. Over 77 percent of the
tripoli was used for abrasives; most of the
remainder went into fillers. Industrial Min-
erals, Inc., ceased operations, and its tripoli
operations became part of Hercules Min-
erals Corp.

METALS

Bauxite, the principal ore of aluminum,
continued to be the most important metallic
ore produced in Arkansas. The Arkansas
Geological Commission concluded chemical
analysis of samples collected from mercury
(cinnabar) deposits in Pike County. Union
Carbide Corp.’s vanadium mine-mill com-
plex at Wilson Springs completed its first
full year of operations, and production of
ore declined. o

Aluminum.—Reynolds Metals Co. contin-
ued to be the only producer of aluminum
from alumina in Arkansas with operation
of its reduction plants in Malvern and
Arkadelphia. Aluminum metal was rolled,
extruded, and drawn into various semifab-
ricated shapes at several plants. Industries
utilizing aluminum constitute a growing
part of the State’s economy.

Bauxite—Output of bauxite increased
11 percent, and value increased 7 percent.
The value of $24.7 million was second only
to the value in 1943 ($29.4 million) since
bauxite production began in 1899. Ninety-
five percent of the Nation’s domestic baux-
ite was produced in Arkansas.

Four companies mined bauxite in Ar-
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kansas, and all of the mines were in Saline
County. Reynolds Mining Corp., the lead-
ing producer, operated both underground
and strip mines; Alcoa, American Cyana-
mid Co., and A. P. Green Refractories Co.
produced from open pit operations. Baux-
ite was calcined by American Cyanamid Co.
and Norton Co. at plants in Saline County.
Porocel Corp. and Stauffer Chemical Co.
produced activated bauxite at plants in
Pulaski County. Alumina from Reynolds
Metals Co’s Hurricane Creek plant and
Alcoa’s plant near Bauxite was used pri-
marily for the production of aluminum.
Other uses for alumina were in abrasives,
chemicals, refractories, ceramics, and other
products. Reynolds Metals Co. began an
expansion program to increase the rated
capacity of ceramic alumina production by
150 tons per day at the Hurricane Creek
plant with completion scheduled for mid-
1970.

Mercury.—The Arkansas Geological Com-
mission concluded sampling and chemical
analysis of samples from mercury deposits
in Pike County, and results are being com-
piled for publication. No mercury produc-
tion was reported during 1969.

Vanadium.—Unijon Carbide Corp. was
the only producer of vanadium oxide in
the State from its Wilson Springs plant in
Garland County. Production of ore from
the open pit mines was well below the 1968
level, and vanadium oxide output was also
lower, resulting in a 16 percent reduction
in value. At yearend mine operations were
curtailed so that stockpiles of ore could
be reduced. The vanadium oxide was ship-
ped to Marietta, Ohio, for processing into
vanadium compounds.

Core hole drilling of the vanadium de-
posit has proved substantial reserves. Ore
from the two open pits was extracted by
shovels and trucked to the mill stockpiles.
Reclamation of waste dump areas was car-
ried out with planting of grasses.

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
1,911 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
1,961 1,582 23,058 2,097 1,756 26,040
2,116 1,755 24,706 2,181 1,875 27,002
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Table 17.—~Principal producers

Commodity and company Address

Type of activity County

Abrasives:

Arkansas Oilstone Co., Inc_.._____

Norton Pike Division, Norton Co__
Hiram A. Smith Whetstone Co.____

P. O. Box 1426

Hot Spring, Ark. 71901
Littleton, N. H. 03561
11 Snider St.

Hot Spring, Ark. 71901

Barite

Dresser Minerals____._____...... P. 0. Box 650
Houston, Tex. 77005
National Lead Co__ - ____....___ P. O. Box 1675

Houston, Tex. 77001

Bauxite:

1026 Alcoa Bldg.
Pittsburgh, Pa. 15219
Berdan Avenue
‘Wayne, N. J. 07472
- Mexico, Mo. 65265_____
One New Bond Street
‘Worcester, Mass. 01606
- Menlo Park, N. J. 08837
P. O. Box 398
Bauxite, Ark. 72011
P. O. Box 9509
Little Rock, Ark. 72209

Aluminum Co. of America. - -

American Cyanamid Co.

A. P. Green Refractories Co
Norton Co

Porocel Corp
Reynolds Mmmg Corp.

Stauffer Chemical Co.

Bromine:
Arkansas Chemicals, Ine_______.__ Route 6, Box 9
El Dorado, Ark 71730
Bromet Co_ . oo P. O. Box

Carbon Black: Columbian Carbon Co.__

Ce

Clays:

B
Magnolia Ark. 71753
Midland, Mich. 48640
P. 0. Box 2200, West
Lafayette, Ind. 47901
2 N. Riverside Plaza
Chicago, Ill. 60606
380 Madison Avenue
New York, N. Y. 10017

The Dow Chemical Co.
Great Lakes Chemical Corp

Michigan Chemical Corp.

ment:
Arkansas Cement Corp

Ideal Cement Co

P. O. Box 398
Foreman, Ark. 71836
420 Ideal Cement Bldg.
Denver, Colo. 80202

Acme Brick Co P. O. Box 425

Fort Worth, Tex. 76101

Arkansas Cement Corp____.______ P.O. Box 398
Foreman, Ark. 71836
Arkansas Lightweight P. O. Box 99

England, Ark. 72046

Aggregate Corp.
P. O. Box 13125
Ka ]

W. S. Dickey Clay
Manufacturing Co.
El Dorado Brick Co

Eureka Brick & Tile Co.
P. Green Refractories Co.

Hope Brick Works

3
El Dorado, Ark. 71780
Clarksville, Ark. 72830
Mexico, Mo. 65265

Hope, Ark. 71801

Coal:

)
Dixie Construction Co___._._..__ P. O. Box 477
Fort Smxth Ark 72901
Excelsior Valley Coal Co_......__ P. O. Box 114
Midland, Ark. 72945

Garland Coal & Mining Co
Hackett Coal Co.

P.O. Box 186
Fort Smith, Ark. 72901
Hackett, Ark. 72937

Hilton Coal Co., Inc._________._. Route 1, Box 285
Clarkxvﬂle, Ark. 72830
Johnson Coal Co., Inc____......_ P. O. B
Clnrksvﬂle, Ark. 72830
Ozark Mining Corp._.___________ P. O. Box 7312

Little Rock Ark. 72207
415 Grandview

Prairie Coal Co., Inc._________._.
' Clarksville, Ark. 72830

Gypsum: .
Dulin Bauxite Co., Inc_._________ 885 Valley
Hot Spring, Ark. 71901
Weyerhaeuser Co___ . _____._____ 0 Whi n Avenue

ttmgta
Hot Spring, Ark. 71901

Mine and plant Garland.

ceedooo oo C Do.
Mine_____..__ Saline.
Mine and plant Do.
________ Mine__ Do.
Plant Deo.
____________ do_ Pulaski.
Mine. Saline.
Plant_________ Pulaski.

Brine wells and Union.
plant.

eeo-do______._ Columbia.

____________ do__ ... -

ceedoooooo__ Union.

PO . 1. S, Do.

Furnace....... Do.

Plant and Little River.
quarry.

ceedoo oo Howard.

Mine and plant Hot Spring and
Sebastial

n.
eeedoo oo Little River.
eeodo______.. Crittenden

and Lonoke.

PO . 1. S, Miller and

Polk.

R I, S Union.
____________ do._...___ Johnsom.
____________ do........ Pulaski and

Saline.
____________ do........ Clark, Hemp-

stead and

Ouachita.

Strip mine_____ Johnson.

ceedoo___ Sebastian.

JR . | S, Frankfin.
____________ do.__.____ Sebastian.

eeeedoo______ Johnson.

Underground Deo.

mine.

Strip mine___._ Franklin.

Underground  Johnson.

mine.

Mine and plant Pike.

ceedoo o __ Howard.
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Table 17.—Principal producers—Continued

C dity and pany

Address Type of activity County
Lime: .
Aluminum Co. of America_.____ 1124 Alcoa Bldg. Saline.
Pittsburgh, Pa. 15219
gr;orgna Paclﬁc g::g;-.ﬁ ......... Crossella:t Axgsu'11635 ................ - Ashley.
ngaire Corp, ville ox 1 - Independence.
‘White Lime Division. Batesville, Ark. 72501 pe
Reynolds Metals Co___..___.___ 6603 W. Broad Street Saline.
Richmond, Va. 23226
Roofglgd(}ragusles E
ird and Son, Inc_ ___..________ ast Walpole Mass. 02082_______ ____ do__.__.__ Montgomery.
Minnesota Mng & Mfg Co._____ 3 M Center (220-13W) ceecdoo . tlgx;) i
St. Paul, Minn. 55101
Sand and Gravel: .
Arkansas Rock & Gravel Co_____ P. 0. Box “1” Stationary_____ Pike.
: Murfreesboro, Ark. 71958
Arkhola Sand & Gravel Co______ 328 Merchants Bank Bldg. ceendoo o Crawford.
Fort Smith, Ark. 72901
Belvedere Sand & Gravel Co. P. O. Box 243 ceeadoo oo __ Saline.
Benbon, Ark. 72015
Big Rock Stone & Material Co..__ P. O. Box 28 ceedoo .. Pulaski
Little Rock Ark. 72203
Braswell Sand and Gravel Co., Inc. P. O. Box 798 ceedoo______ Little River.
Minden, La. 71055 :
Gifford-Hill & Co., Inc_.._______ P. O. Box 47127 ceeedoo . Lafayette and
Dallas, Tex 75247 Miller.
Greenville Gravel Co_ . P. 0. Box 220 ceeedoo Chicot and
) ‘Greenvnlle, Miss. 28701 N Desha.
Jeffrey Sand Co______. P. O. Box 5054, North ceeedoo . Pulaski and
Little Rock, Ark. 72114 Franklin.
Malvern Gravel Co_____________ P. O. Box 837 cee-doo Hot Spring.
) Malvern, Ark. 72104
Mobley Construction Co., Inc_..._ P. O. Box 109 Portable.______ Jackson, Pope,
Morrilton, Ark. 72110 %Jiﬂn'oe and
ell.
Pine Bluff Sand & Gravel_______ P. O. Box 7008 Stationary_____ Ouachita and
. . Pine Bluff, Ark. 71601 Jefferson.
St. Francis Material Co_..______ P. O. Box 999 Ashley, Cal-
Forrest City, Ark. 72335 houn, Craig-
head and
| : Poinsett.
Silica Products Co., Inc.________ P. 0. Box PR . 1, SR Izard.
Guion, Ark 72540
Stone: N
Arkansas'Cement Corp._____..____ P. O. Box 398 Quarry.__.____ Howard.
Foreman, Ark. 71836
Arkhola Sand & Gravel Co___.___ 823 Merchants Bank Bldg eeeboo . Crawford.
Fort Smlth Ark 72901
Big Rock Stone & Material Co..__ P. O. Box cee-do .. Pulaski.
Little Rock Ark 72203
Freshour Corp_ . ... __.._____ P. 0. Box PR I\ S Carroll, Fulton,
Sweet Home, Ark. 72164 Independ-
ence, Izard,
'wrence,
Newton,
Polk, Ran-
dolph, Sharp,
Stone, an
Van Buren.
Ben M. Hogan Co., Inc_.._._.__ P. O. Box 2860 ceeboo . Conway,
Little Rock, Ark. 72203 Lonoke,
Pope, and
Franklin.
Ideal Cement Co_______________ 420 Ideal Cement Bldg --- Howard.
Denver, Colo. 8
Jeffrey Stone Co.,Inc___._______ P. O. Box 185, North - Pulaski.
Little Rock, Ark. 72114
McClinton Brothers Co_________ P. O. Box 790 Baxter, Benton,
Fayetteville, Ark. 72701 ang%o ‘Wash-
} ington.
McGeorge Contracting Co_____._ P. O. Box 7008 ceedoo . Pulaski and
Pine Bluff, Ark. 71601 Van Buren.
Missouri City Stone Co_._______ 1961 N. Industrial Blvd. ceodoo ... Perry and
Dallas, Tex. 75207 Pulaski.
Rangaire Corp. - _.__________ P. O. Box 13811 PR, U, S, Independence
Batesville, Ark. 72501 Izard.

Tale and Soapstone: The Milwhite
c.

P. O. Box 15038
Houston, Tex. 77020

and
Mine and plant Saline.



THE MINERAL INDUSTRY OF ARKANSAS 127

Table 17.—Principal producers—Continued

C dity and pany Address Type of activity County
Tripoli:
Hercules Minerals Corp....._.___ 114 National Old Line Bldg. Mine_________ Pike.
Little Rock, Ark. 72201
Industrial Minerals, Inc..________ National Old Line Bldg. weeadoo .. Polk.
Little Rock, Ark. 72201
Malvern Minerals Co.___________ P. O. Box 1246 eeedo_ . Garland.
. Hot Spring, Ark. 71901
Vermiculite: W. R. Grace and Co_.___ 62 Whittemore Avenue Exfoliating_ __ . Pulaski.
Cambridge, Mass. 02140
Natural Gas Liquids:
Arkla Chemiecal Corp. .- oo ._ Magnolia, Ark. 71753
Austral Qil Co., Inc___ - StamJ:cs, Ark. 71860_
Philllgs Petroleum Co- ceedo .
Sun Oil Co., DX Divisi
Petroleum:
Union.

American Oil Co.____ El Dorado, Ark. 71730__
- Magnolia, Ark. 71753___
Smackover, Ark. 71762__

El Dorado, Ark. 71780 ____ .. --.. do_.______ Do.

Columbia.
- Union.

Vanadium:

Macmillan Ring-Free Oil Co., Inc. Norphlet, Ark. 71769_________.. ... do_____.__ Do.
Union Carbide Corp___.__-_._.__ Route 2, Box 563 Mine____..__. Garland.

Hot Spring, Ark. 71901







The Mineral Industry of California

This chapter has been prepared under a cooperative agreement for the collection ot
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 Brinton C. Brown !

California’s mineral production reached
another alltime high of $1.85 billion in
1969, surpassing the previous record of
$1.80 billion in 1968 by 3 percent. Al-
though the combined value of ten metals
produced decreased 6 percent, that of the
25 nonmetals produced increased 6 percent.
The combined value of seven mineral fuels
increased 1.6 percent despite quantity and
value declines for fuels other than petro-
leum. The value of petroleum output rose
4 percent despite a slight decrease in quan-
tity produced. Mineral fuels retained dom-
inance of the State’s mineral production,
accounting for 64 percent of overall produc-
tion value; nonmetals accounted for 31
percent and metals for 5 percent.

Consumption, Trade, and Markets.—Cal-
ifornia led all States in diversity of min-
eral production and in value of raw mate-
rials consumed. Despite its abundance of
mineral resources California was not self-
sufficient in minerals, particularly mineral
fuels. Refinery receipts (all sources) rose 8
percent and natural gas receipts (pipeline)
from out-of-State increased 3 percent com-
pared with 1968. Plants within the State
processed 210 billion cubic feet more wet
gas than in 1968. The liquefied output of
these plants declined 4 percent, however.
California was third highest in petroleum
production but consumed more petroleum
products than any other State and was sixth
in output of natural gas, yet received nearly
1,453 billion cubic feet from sources out-
side the State.

California supplied the entire domestic
demand for boron minerals and com-
pounds plus large quantities for export
and was the leading producer of short-fi-

ber asbestos, portland cement, diatomite,
mercury, rare-earth concentrate, salt cake,
sand and gravel, and tungsten concentrate.
California’s position as the leading sand
and gravel producing State was evidenced
by the fact that six of the 10 largest plants
in the Nation were operated in the State,
including the two largest. Moreover, 28 of
the 100 largest sand and gravel plants were
in California. Many nonmetal ores produced
in other States, principally Arizona and
Nevada, were processed in California.
Trends and Developments.—The minerals
industry in California was influenced by
the emphasis on preservation of the envi-
ronment and concern for ecology. Dozens
of bills were introduced in the State Legis-
lature to improve the quality of air and
water and prevent unsightly damage to the
landscape. To comply with State and local
pollution control requirements, millions of
dollars were spent by the minerals indus-
try to improve dust-collecting facilities and
treat waste-water effluent. Solid-waste dis-
posal became increasingly expensive. More
expenditures were anticipated because the
standards were being raised. Mining profits
were narrowed by soaring real estate val-
ues and zoning regulations and a number
of quarries and placer deposits were priced
out of business. As a result of the popula-
tion growth in some areas, housing devel-
opments and recreational facilities were en-
croaching on valuable mercury, gold, and
other mineral deposits. Despite the fact
that Utah Construction and Mining Co.
agreed to 25 conditions stipulated by the
Alameda County Planning Commission and

1 Mining engineer, Bureau of Mines, San Fran-
cisco Mineral Supply Field Office.

129
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Table 1.—Mineral production in California 1

1968 1969
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Asbestos..________________________________ short tons__ 75,592 $6,139 75,828 $5,956
Boronminerals_________________________________ do____ r963,000 r 76,5635 1,020,000 81,261
Cement_.______ __.thousand 876-pound barrels__ 47,595 151,961 50,610 170,612
Clays____ . thousand short tons__ 2,755 6,630 2,993 ,443
Copper (recoverable content of ores, ete.).____ short tons_ _ 1,182 989 1,129 1,073
Gem stones_ - __ . _____ NA 200 NA 200
Gold (recoverable content of ores, etc.) ______ troy ounces__ 15,682 2616 7,904 2328
Gypsum_ _ __ . _______ thousand short tons_. 1,360 3,608 1,210 3,339
Lead (recoverable content of ores, ete.).______ short tons__ 4,001 1,057 2,518 750
Lime__.__________________________ thousand short tons__ 568 9,301 585 9,666
Magnesium compounds from sea-water bitterns (partly :
estimated) short tons, MO equivalent._ _ 81,622 7,229 76,220 7,143
Mercury. .. 76-pound flasks_ _ 21,417 11,470 18,480 9,333
Naturalgas_ ________________________ million cubic feet_. 714,893 221,077 677,689 207,440
Natural gas liqui
Natural gaso]me and cycle produects
thousand 42-gallon barrels_ _ 13,403 42,963 12,954 39,944
LPgases_ .. ________ do____ 8,589 18,749 8,238 17,646
Peat_____._________ short tons__ w w 11,395 106
Perlite_ . _______ L ______ do_ 8,806 80 11,419 105
Petroleum (crude)___.__.______ thousand 42-gallon barrels_. 875,496 883,644 375,291 920,060
Pumice, pumicite, and voleanic cinder
thousand short tons__ 776 1,312 866 1,229
Salt (common)_________ . ______________________ do____ 1,901 w 1,895 w
Sandandgravel._______________________________ do.... 124,655 153,360 124,718 155,883
Silver (recoverable content of ores, ete.)
thousand troy ounces. _ 598 1,282 492 881
Stoned ____________ ... thousand short tons.__ 36,125 52,671 38,083 57,757
Sulfurore. _ ... long tons__ ,125 46 o o ___
Tale, pyrophyllite, and soapstone __short tons_. 165,396 2,075 145,158 2,829
Zinc (recoverable content of ores, ete.) .. __________ do____ 3,525 952 y
Value of items that cannot be disclosed: Barite, bromine,
calcium chloride, carbon dioxide, coal (lignite), dlatomlte
feldspar, iron ore, lithium minerals, mica (scrap) (1968),
molybdenum, phosphate ‘rock, platinum-group metals
(1968), potassium salts, rare-earth metals, sodium carbon-
ate, sodium sulfate, tungsten concentrates, wollastonite,
and values indicated by symbol W____________________ XX 150,914 XX 149,062
Total _ .. XX r1,804,855 XX 1,850,517
Total 1967 constant dollars______________________ XX 1,796,270 XX »1,788,209

P Preliminary. r Revised. NA Not available. ‘W Withheld to av01d dlsclosmg individual company
confidential data; included with “Value of items that cannot be disclosed.” X Not applicable.

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

2 Based on average U.S. Treasury price ($35.00) through Mar. 15, 1968, and Engelhard selling quotations
Mar. 20, 1968, through 1969.

3 Includes slate.

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

(Thousands)

County 1968 1969 Minerals produced in 1969 in order of value
Alameda____.__________ $26,628 $25,744 Sand and gravel, salt, stone, clays, petroleum.
Alpine_____ w W Silver, gold, sand and gravel, zine, copper, lead.
Amador.____ 3,394 4,093 Sand and gravel, clays, coal (lignite), gold, silver.
Butte._____ 3,025 3,400 Natural gas, sand and gravel, volcanic cinder, stone.
Calaveras 14,558 16,673 Cement, asbestos, stone, sand and gravel, clays
Colusa___..____ 4,234 3,775 Natural gas, mercury, sand and gravel.

Contra Costa 13,813 15,200 Natural gas, stone, petroleum, sand and gravel, lime,
clays, peat, mercury.
Del Norte_ .. __.__.___.__ 534 251 Sand and gravel, stone.
El Dorado.. 2,490 2,897 Stone, lime, sand and gravel, soapstone.
Fresno_._____________. 64,309 57,217 Petroleum, sand and gravel, natural gas, asbestos, stone,
natural gas liquids, gold, clays, mercury, silver.
4,184 3,914 Natural gas sand and gravel, lime.
2,406 2,108 Sand and gravel, natural gas, stone.
4,058 4,301 Gypsum, sand and gravel, lime, clays, stone, copper,
gold, silver.
Inyo_ ... _.. 28,585 27,086 Tungsten, tale, copper, zine, silver, molybdenum, lead,

stone, sand and gravel, mercury, perlite, boron, gold
volcanic cinder, clays.

See footnotes at end of table.
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Table 2.—Value of mineral production in California, by counties—Continued

(Thousands)
County 1968 1969 Minerals produced in 1969 in order of value
Kern.__________________ $451,751  $464,738 Petroleum, boron, natural gas, cement, natural gas
liquids, sand and gravel, stone, gypsum, sodium
sulfate, clays, salt, carbon dioxide, pumicite and
voleanic cinder, iron ore, gold, silver.
13,917 10,282 Natural gas, natural gas liquids, petroleum, sand and
gravel, mercury.
957 1,329 Sand and gravel, mercury, volcanic cinder, stone.
1,197 690 Sand and gravel, voleanic cinder.

380,444 415,842 Petroleum, natural gas, sand and gravel, natural gas
liquids, stone, clays, lead, soapstone, gold, zinc,
copper, silver.

Madera______.__.________ 1,964 766 Natural gas, stone, sand and gravel, volcanic cinder,
clays, tungsten.
Marin_.________________ 2,955 3,459 Stone, mercury, sand and gravel, clays.
Mariposa__ 161 104 Sand and gravel, stone, gold, silver.
Mendocino . 671 660 Sand and gravel, mercury, stone.
Merced_ ___ w 2,666 Sand and gravel, gypsum, gold, silver.
Modoc..___ 496 330 Sand and gravel, voleanic cinder, stone, gold, silver.
Mono_______.._________ 747 450 Saq{i and gravel, clays, pumice, pyrophyllite, stone, gold,
siiver.
Monterey_ _ ____________ 36,286 32,695 Petroleum, magnesium compounds, lime, sand and
gravel, stone, feldspar, natural gas, mercury.
Napa_ _____._.__________ 3,025 + 3,018 Stone, salt, clays, mercury, sand and gravel, diatomite,
pumice.
Nevada________________ 789 1,029 Sand and gravel, stone, gold. .
Orange._____.______.__._. 113,394 107,622 Petroleum, sand and gravel, natural gas, natural gas
liquids, clays, lime, salt, peat.
958 1,028 Sand and gravel, clays, stone, gold.
232 456 Sand and gravel, stone, gold.
74,416 74,544 Iron ore, cement, sand and gravel, stone, clays, natural
gas, petroleum, wollastonite.
29,719 20,162 Na!:lural gas, sand and gravel, petroleum, gold, clays,
silver.
12,081 11,334 Cement, stone, mercury, asbestos, sand and gravel,
petroleum, clays, natural gas. :
San Bernardino._.______ r 123,051 186,770 Cement, boron, sand and gravel, rare-earth minerals,
i stone, sodium sulfate, sodium carbonate, potassium
salts, salt, lime, iron ore, calcium chloride, lithium
minerals, petroleum, bromine, talc and pyrophyllite,
tungsten, clays, pumice and volcanic cinder, gold,
natural gas, gypsum, silver, lead, copper, zinc.
San Diego_._____._______ 16,262 19,608 Sand and gravel, stone, magnesium compounds, salt,
clays, pyrophyllite.
San Francisco___________ w ‘W Sand and gravel.
San Joaquin - 14,059 16,499 Natural gas, sand and gravel, lime, gold, silver.
San Luis Obispo 5,876 6,147 Petroleum, mercury, stone, natural gas, sand and gravel,
gypsum, clays.
San Mateo_ . ___________ 14,805 14,588 Cement, magnesium compounds, stone, salt, sand and
gravel, clays, petroleum, mercury, natural gas.

124,943 113,979 Petroleum, diatomite, natural gas, natural gas liquids,

sand and gravel, mercury, lime, stone, phosphate rock.
34,916 38,969 Cement, stone, sand and gravel, mercury.
13,938 13,757 Cement, sand and gravel, stone, clays. X
7,307 5,945 Cement, sand and gravel, stone, clays, barite, volcanic
cinder, gold, silver.
1,302 210 Gold, sand and gravel, silver, zine.
2,203 2,371 Sand and gravel, pumice and volcanic cinder, stone, gold.
16,591 18,296 Natural gas, stone, petroleum, sand and gravel, mercury.
4,902 5,401 Sand and gravel, mercury, stone, clays, natural gas.
1,445 2,163 Sand and gravel, lead, gold, clays, mercury, silver,
copper.
11,656 11,584 Natural gas, sand and gravel, clays.
1,596 1,903 Natural gas, sand and gravel, voleanic cinder, stone.
1,287 606 Stone, sand and gravel, mercury. .
Tulare 2,412 2,991 San]d and gravel, stone, natural gas, petroleum, barite,
clays.
Tuolumne_ _____________ 1,216 2,022 Stone, lime, sand and gravel, gold.
Ventura__.______________ 93,521 83,142 Petroleum, natural gas, natural gas liquids, sand and

gravel, clays, stone, gypsum.
Sand and gravel, lime, natural gas, mercury.
Sand and gravel, stone, gold, clays, silver.

r Revised.
tributed.”

‘W Withheld to avoid disclosing individual company confidential data; included with ‘“Undis-

1 Includes Federal offshore petroleum and natural gas, gem stones, mercury, and tungsten that cannot be
assigned to specific counties and values indicated by symbol W.
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Table 3.—Indicators of California business activity

1968 1969 » Change,
percent
Employment and labor force, annual average:
Total labor force_ _ . _ - ________ thousands_. r 8,094 8,367 +3.4
Unemployment_ ___ ... ___.__________________ do____ 366 372 +1.6
Civilian employment_______________ _.do____. r7,728 7,994 +3.4
Agriculture, forestry, and fisheries_ _-do____ 320 318 —0.6
Mineral extraction_______________ -do____ r34 34 .
Contract construction.__ -do.___ 354 366 +3.4
Manufacturing________ _do___. r1,685 1,700 +0.9
Government_____ do____ 1,884 1,387 +4.0
Trade________ —--do.___ r1,613 1,687 +4.6
Services _do_.__ r1,540 1,615 +4.9
All others_ _ . _..__ —--do____ r 848 887 +4.6
Payroll data, annual insured wages:
Agriculture, forestry, and fisheries_______________________ millions__.  $1,014 $1,074 +5.9
Mineral extraction________________________________________ do___. $303 323 +6.6
Contract construction_ _.-do____. $2,857 $3,178 +11.2
Manufacturing __.do____ $138,887 $14,819 +6.7
Transportation, communication, and utilities_ _ _ _..do____ $3,387 $3,787 +11.8
‘Wholesale and retail trade_____________.______ __-do____ $8,484 $9,291 +9.5
Services._ . ____________.____ ——-do____ r$5,727 $6,043 +5.5
State and local governments ! _____________________________ do._._ r $187 $163 +19.0
Personal income:
Total. - do_.__ r$76,581 $82,970 +8.3
Perecapita__ . ____ e r $3,916 $4,179 +6.7
Construction activity:
Portland cement plant capacity, Dec. 81____________ . 64 64  ______
Portland cement plant production______ 47 51 +8.5
Portland cement shiopments from mills_ _ __ 48 51 +6.3

Portland cement estimated consumption_ .. _________________ 45 47 +4.4
Business receipts:
Business taxable sales (tangible goods and servicgs, including whole-

sale) . . _ .. _.millions__ $39,007 $42,378 +8.6
Retail sales (taxable and nontaxable) . ________________ ___do_.__r$35,678 $38,589 +8.2
Farm market cash receipts (excluding government transfers)______._do_._. r$4,274 $4,379 +2.5
Mineral produetion_ ... __..__ do_.__ r$1,805 $1,851 +2.
Utility sales:
Revenues of 4 privately owned electric utilities2______________ do__._ $1,271 $1,356 +6.7
Revenues of 4 privately owned natural gas utilities 3__ _.do____ $888 $1,005 +13.2
Exports through California ports_______________________ __do_._. r$3,067 $3,910 427.5
Imports through California ports. - __________________________ do____. r$3,108 $3,917 +26.

o Preliminary.

r Revised.

1 Includes nonclassifiable establishments.

2 Constitutes 99 percent of total electrical utility sales.

3 Constitutes 99 percent of total natural gas utility sales.

Sources: California Department of Employment, California Department of Finance, California Department
of Industrial Relations, Public Utilities Commission, Economic Report to the Governor.

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

Average Number of Inijury rates per
men Days Man-days Man-hours injuries million man-hours
Year and industry working active worked worked -
daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
6 110 1 5 . __.__-
14 131 2 15 . ...
2,458 245 601 4,790 4 128
,364 264 1,153 9,248 ______ 163
5,934 239 1,416 11,427 1 276
s 291 1,826 10,839 4 121
17,341 259 4,500 36,324 9 688
Coal____________ 5 120 1 6 e e mememim e e
124 2 B 2 U
247 585 4,689 2 188 40.52 3,757
Nonmetal and -
nativeasphalt__ 4,415 278 1,229 9,863 2 225 23.02 2,584
Sand and gravel__ 5,855 238 1,275 10,453 3 238 23.06 2,388
Stone___________ 4,230 310 1,813 10,582 2 145 13.89 1,606
Total!________ 16,385 269 4,404 35,607 9 796 22 .61 2,389

» Preliminary. . X
1 Data may not add to totals shown because of independent rounding.
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Table 5.—Principal castom mills, commercial grinding plants,
and primary smelters in 1969

Company

County Nearest city Minerals Remarks
or town processed
American Smelting & Refining Contra Costa_ _ __ Selby_______ Lead, zinc, silver, Smelter, refinery and
0. ) gold. fuming plant.
The Wilbur Ellis Co________ Fresno__________ Fresno______ Nonmetals_______ Commercial grinding.
St?ndard Industrial Minerals, Inyo_.__________ Bishop._____ ceedo__________ Do.
ne.

Paramount Pacifie, Inc_ Kern____________ Rosamond___ ____do__________ Do.

American Minerals Co._ Los Angeles__ —do__________ Do.

Industrial Minerals Co_ Florin_______ o—-do__________ Do.

Kaiser Steel Corp_____ Fontana_____ Ironore.________ Blast furnaces, steel
plants, and fabri-
cating plants.

Chas. Pfizer & Co., Inc___ __ Victorville._. Nonmetals_______ Commercial grinding.

Western Tale Co___________ unn_______ eeodo_________ Do.

received the Commission’s approval for a
permit to quarry basalt rock on Apperson
Ridge, east of San Francisco Bay, the
County Supervisors nevertheless denied the
application for a quarrying permit.

Public protests following a major oil
spill from an offshore well in the Santa
Barbara Channel in January 1969 contrib-
uted to a partial moratorium on drilling.
The oil company involved reportedly spent
$5 million for containment and cleanup of
the temporary pollution. As a result the
Code of Federal Regulations was revised to
control all forms of pollution in the
oceans and fixed the responsibility for pol-
lution upon the polluter.

Petroleum (crude oil and condensate)
production dropped less than 1 percent to
slightly below the 1968 level but exceeded
I million barrels per day for the second
consecutive year. Exploratory and develop-
ment drilling decreased sharply from that
of preceding years. Notices to drill new
wells dropped 25 percent from the 1968
figure to 2,005 wells. More than 66 percent
of the new wells completed to production
were in thermal recovery projects and 14
percent on offshore leases. Drilling morato-
riums in the offshore Santa Barbara Chan-
nel and severe storms in January and Feb-
ruary contributed to a reduction in
offshore exploration and development. Oil
production from State and Federal offshore
fields comprised 27 percent of the Califor-
nia total, up from 24 percent in 1968 and
20 percent in 1967. Production from the
Wilmington field, the State’s largest, in-
creased 13 percent to more than 89 million
barrels.

A number of newly active and well-
staffed exploration groups, some with labo-
ratory facilities, re-examined and explored
idle mines and mineral deposits in Califor-

nia, particularly in the desert regions. In
35 counties, 113 exploration projects were
reported in search of 18 different mineral
commodities. Gold was most actively
sought with 40 projects, followed by mer-
cury with 20, copper 11, talc 10, lead and
silver with seven' each, tungsten six, barite
two, and boron, gypsum, iron ore, mica,
rare earths, soapstone, sulfur, uranium, zinc
and zirconium with one each. Ten com-
modities were sought in Inyo County in 24
exploration programs and eight commodi-
ties were sought in San Bernardino County
where 17 projects were conducted.
Continuing interest in gold was dis-
played by the large number of exploration
projects, mostly in the Mother Lode re-
gion. Under an Office of Minerals Explora-
tion (OME) contract, McGilvrays drilled
15 holes totaling 2,079 feet at the Tele-
graph mine east of Baker, San Bernardino
County. The old Mono Diggings, Conway
Summit, Mono County, were reactivated.
New Idria Mining and Chemical Co.
began installing a 100-ton-a-day rotary fur-
nace at its newly acquired New Almaden
property in Santa Clara County. New Idria
also acquired the 215-acre Alpha-Guada-
lupe mercury property adjoining the New
Almaden and conducted exploration and
development work on both. Exploration at
the New Idria mine in San Benito County
centered around the Molino workings, the
Sulfur Springs area, and San Carlos work-
ings. Other mercury producing districts
were explored. Louis Knepper explored the
Aurora mine. Socrates Enterprise Associates
resumed development in the Socrates mine.
Others drilled the nearby Eureka and Mo-
hawk mines in Sonoma County. The main
shaft at the Altoona mine, Trinity County,
was deepened from the 450- to the 800-
foot level. International Resources explored
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the Abbott mine, Lake County, while op-
erating furnaces on ore from the Rathburn
and Juniper mines near Wilbur Springs,
Colusa County. One Shot Mining Co. in-
stalled a 50-ton-per-day furnace at the
Manhattan mine, Napa County, to process
waste dumps from former operations.

In Siskiyou County Jason Explorers Ltd.
reopened the Blue Ledge copper-zinc mine
and the Standard Slag Co. drilled the
Grayeagle copper mine. Norandex Corp.
optioned the Walker mine, located more
than 80 claims surrounding the patented
claims, conducted magnetometer and geo-
chemical surveys and drilled exploration
holes. U. S. Smelting and Refining Co. ex-
plored the area south and west of the
Walker mine, Plumas County. American
Exploration and Mining Co. continued to
explore in the vicinity of the Engels and
Superior mines, Plumas County. The Ari-
zona-Nevada Mining Co. commenced ex-
ploration near Ward Creek between the
Walker and the Engels and Superior
mines. In Shasta County, Phillips Petro-
leum Co. continued drilling in the vicinity
of the Balaklala and Early Bird mines.
Modern Minerals Corp. drilled at the
north end of the Foothill copper belt east
of Marysville in Yuba County. In Cala-
veras County, Eagle-Picher Co. drilled at
the Penn mine and conducted a geochemi-
cal prospecting program. Imperial Copper
Corp. shipped 11 tons of copper ore from
its Gavilan prospect in southeastern Impe-
rial County. Stauffer Chemical Co. re-
covered cement copper from acid water
originating in the Iron Mountain under-
ground workings, Shasta County, primarily
for stream pollution abatement.

Western Ventures explored for silver-
lead ore at the Kelley mine at Red Moun-
tain, San Bernardino County. A 125-ton
ball mill was installed at the Fairplay

mill-site by Triple S Investment Co. to.

treat development ore from the Amalie
and Cowboy-Gold Point silver deposits in
Kern County.

Hoisting equipment was installed at the
Union Carbide Corp. Pine Creek mine to
connect the upper and lower level tung-
sten mines in Inyo County. New mill mod-
ifications included installation of a 9 by
16-foot rod mill and a 10 by 10-foot ball
mill with a series of 20-inch cyclones for
classification. A new flotation circuit was
scheduled for completion in 1970. U.S.
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Borax expanded facilities, adding a flexible
crystallizer “swing line,” a “fusing line,”
and thickeners at its Boron plant, Kern
County. Johns-Manville Products Corp.
added a fifth calcining unit to its plant in
Santa Barbara and increased its diatomite
processing capacity 25 percent. Tungsten
Corporation of America announced plans
for a rare-earth metals refinery near
San Bernardino. Owens-Illinois Glass Co.
opened the Volcano limestone deposit in
Amador County to supply limestone to
glass manufacturers.

Calaveras Cement Division, The Flint-
kote Co., started construction of a 17.6
mile pipeline to convey slurry from the
quarry to the cement plant in Calaveras
County. Pacific Cement and Aggregates,
Inc., announced plans for a $30 million
automation and expansion program, in-
cluding a 3-mile covered conveyor for
transporting limestone to its plant in Santa
Cruz County. Kaiser Cement and Gypsum
Corp. installed new dust collecting facilities,
using glass bags at its Permanente plant,
Santa Clara County.

Blue Diamond Division, the Flintkote
Co., opened a new 3,500ton-per-hour sand
and gravel processing plant, replacing an
old plant, in the San Gabriel Valley, Los
Angeles County. Kaiser Sand and Gravel
Co. began to replace its plant at Radum,
the largest sand and gravel plant in the
United States, with a $10 million facility.
Azusa Western, Inc., the fourth Ilargest
sand and gravel plant in the nation, com-
pleted a major modification of pit and pri-
mary crushing facilities.

In February, Schnitzer Steel Products
began operating northern California’s only
junk automobile pulverizer. Working 8
hours per day, the machine had the capac-
ity to produce shredded steel from 250,000
cars per year.

Legislation and Government Programs.
—TFederal Public Law 91-58 (83 stat. 101),
“An Act to Designate Ventana Wilderness,
Los Padres National Forest, California,”
was signed August 18 and Public Law
91-82 (83 Stat. 131), An Act to Desig-
nate Desolation Wilderness, El Dorado Na-
tional Forest, California,” was passed Octo-
ber 20 for inclusion in the national
wilderness system. Public Law 91-173 (83
Stat. 742) , “Federal Coal Mine Health and
Safety Act of 1969,” was approved Decem-
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ber 30, 1969. Following the oil spillage in
the Santa Barbara Channel, the Code of
Federal Regulations, Title 30, Chapter II,
Part 250, was revised on February 17 to es-
tablish the responsibility of lessees for the
cost of cleanup and for damages from oil
pollution resulting from operations under
the Outer Continental Shelf Lands Act (67
Stat. 462, 469; 43 U.S.C. 1341). Public
Land Order 4587, March 21, established
the Santa Barbara Channel Ecological
Preserve and withdrew certain areas from
mineral leasing. Public Law 87-347 (75
Stat. 766) , The Lead-Zinc Small Producers
Stabilization Act of 1961, as amended, pro-
viding for stabilization payments io small
domestic producers of lead and zinc ores
and concentrates, expired December 31.
California’s only participant received
$4,311 for production of 286 tons of lead
in 1969. During the program (1962-69),
stabilization payments totaling $60,902
were made to four California producers for
production of 2,038 tons of lead ($58,693)
and 76 tons of zinc ($2,209) .

The State Legislature passed 11 bills rel-
evant to the mineral industry that became
chapters of the Statutes of 1969. Five of
them dealt with oil and gas operations:
Chapter 553 (AB 1920) provided that
specified reports of oil and gas operators
filed with the Division of Oil and Gas
shall be open to inspection by the State
Board of Equalization and county asses-
sors; Chapter 1426 (AB 1161) required the
State Lands Commission to include in oil
and gas leases of tide or submerged lands
or beds of navigable rivers or lakes a pro-
vision prohibiting all impairment of, and
interference with, developed shoreline rec-
reational or residential areas; Chapter 1238
(AB 622) required prior notice of 60 days
to city and county officials before granting
permits for geological and geophysical sur-
veys for oil and gas leases on State Lands
and allowed leasing of certain tide and
submerged lands along the Pacific Coast
for production of oil and gas; Chapter
1430 (SB 57) regulated prospecting and
drilling in specified sections along the Pa-
cific Coast in Los Angeles, Santa Barbara,
San Luis Obispo, Monterey, Santa Cruz,
Humboldt, and Mendocino Counties and
regulated tideland oil and gas leases and
permits in Montery and Santa Cruz Coun-
ties; Chapter 409 (AB 687) regulated sub-
stances used for cleaning up oil in State
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waters to prevent water pollution and
harm to fish.

Other bills that became Statutes in-
cluded: Chapter 568 (AB 1713) regulated
the transportation, storage and use of ex-
plosives; Chapter 1014 (AB 704) provided
for multiple use of school lands wherein
mineral rights are reserved to the State;
Chapter 377 (AB 380) exempted persons
primarily engaged in the extraction of
mineral]s from water standby charges in
certain districts; Chapter 1296 (AB 1955)
regulated exercise of mineral rights in San
Francisco Harbor lands; Chapter 1043 (SB
947) increased penalties for water pollu-
tion by certain substances; and Chapter
422 (AB 413) revised laws governing water
quality and water pollution control and
provided for a maximum fine of $6,000 a
day for individuals or industries that pol-
lute water until the contamination is
cleaned up.

California Division of Industrial Safety
issued a proposed revision of the General
Safety Orders pertaining to explosives.

Rules and regulations for leases and
prospecting permits for geothermal re-
sources were proposed by the State Lands
Commission. Lands subject to lease are
those within a known geothermal re-
source area, and prospecting permits are
issued for lands outside of these areas. The
land encompassed would be limited by the
permits or leases to not less than 640 acres
nor more than 2,560 acres (5,760 acres for
submerged and tide lands). Regulations
would restrict applicants with direct and
indirect interest in State geothermal leases
to 25,600 acres. Leases would be issued for
a primary term of 20 years and would be
subject to renewal for a maximum of 99
years. Prospecting permits would be lim-
ited to 3 years with possible extension for
an additional 2 years. In addition to pro-
tection of other resources, provisions would
insure against air, water, and land pollu-
tion.

An unprecedented decision by the U.S.
Tax Court in Washington, D.C., overruled
the Commissioner of Internal Revenue in
a decision issued in July and declared that
geothermal steam is a natural gas and,
therefore, eligible for the 27-1/2 percent
depletion allowance (22 percent as of Jan.
I, 1970) permitted for tax purposes to
producers of natural gas and petroleum.
The cost of producing steam for power
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generation will be lowered as a result of
the decree. Also, operators will be per-
mitted to deduct the intangible cost of
drilling and developing steam fields from
income.

A Committee on Surface Mining, ap-
pointed by the Governor, held hearings in
Sacramento and Los Angeles. The Commit-
tee was to make recommendations to the
State Legislature and to provide back-
ground information to be used in enact-
ment of laws governing solid waste dis-
posal and of laws to prevent and control
adverse effects to the environment resulting
from surface mining.

In September the State Air Resources
Board established ambient air quality
standards for carbon monoxide, hydrogen
sulfide, nitrogen dioxide, oxidant, sulfur
dioxide, and particulate matter to prevent
and abate air pollution. In November, it
adopted more stringent standards for sul-
fur dioxide and particulate matter.

Public land orders restored more than
4,900 acres of land in eight counties to
mineral location and leasing under U.S.
mining laws, Other land orders withdrew
17,942 acres in 15 counties from mine loca-
tion for use by Federal agencies, principally
the U.S. Forest Service of the Department
of Agriculture. California received U.S.
Treasury checks amounting to $2,931,107
representing 37-1/2 percent of Federal rev-
enues collected within the State from min-
eral leasing bonuses, rentals, and royalties
on public land. )

The San Francisco Petroleum Research
Office of the U.S. Bureau of Mines contin-
ued research to develop better methods for
recovering additional oil from California
fields. Encouraging progress was made to
develop a method to recover black viscous
oil by injecting a hot light oil (similar to
kerosine) into the reservoir. In the pro-
posed process, the mixture of oil and sol-
vent was recovered through the same well
used for injection of the solvent. The light
oil was removed from the mixture pro-
duced and reinjected for the next cycle of
recovery. New computer methods were de-
veloped to describe how oil moves through
a reservoir when water is injected for sec-
ondary recovery. A study was made of the
possibility of using explosives placed in
horizontal holes to “rubbelize” oil shale in
preparation for in-place retorting.

During 1969 the rationale for marine
minerals research was re-examined at the

137

Bureau of Mines Marine Minerals Tech-
nology Center, at Tiburon, Marin County.
As a result, new priority was placed on
learning how to predict and prevent envi-
ronmental disturbances that may be trig-
gered from domestic offshore mining. Sub-
systems research continued on such
problems as multiphase vertical lifting, but
the principal effect was directed towards
the difficulty of characterizing seafloor min-
eral deposits. In-house research on drill
sampling and geophysics was augmented
by cooperative agreements with industry
and universities.

The  Bureau of Mines San Francisco
Office of Mineral Resources studied the re-
source potential of the Tertiary gold-bear-
ing gravels of California that provided a
basis for mining and metallurgical research.
Subsequently, the Bureau’s Mine Systems
Engineering Group and Mining Research
Centers, in a cooperative effort, rehabili-
tated a drift mine in the San Juan Ridge
area, installed measuring instruments, ob-
tained samples for metallurgical testing,
and collected data for studies to determine
optimum mining and milling methods.
Field investigations of mineral resources
continued in the Salmon-Trinity Alps Prim-
itive Area and were completed in the
Agua Tibia Primitive Area. These areas
were proposed for inclusion in the Na-
tional Wilderness Preservation System. As
part of an interagency Type I Comprehen-
sive Framework Study of River Basins, the
Bureau continued to compile data for min-
eral resource appendixes for the California
and Great Basin hydrologic regions. Initial
system design was underway for a Bureau-
wide computerized mineral information
storage and retrieval system. Costs of drill-
ing and production offshore California
were compiled and submitted for inclusion
in a national report on offshore oil studies.

Information on scrap gold and waste
were submitted for inclusion in a 1970 Bu-
reau of Mines staff publication Informa-
tion Circular 8447, “Secondary Gold in the
United States.” Work began on a proposed
publication on.small-scale placer gold pros-
pecting and mining. As part of a national
study to identify available secondary re-
sources from present and future accumula-
tions of steel-furnace flue dust, steel plants
in California were visited to obtain data
and collect samples of dust for metallurgi-
cal evaluation. During the year, the San
Francisco Office of Mineral Resources was
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assigned national surveillance responsibil-
ities for boron, diatomite, gypsum, mer-
cury, and marine mineral resources.

The Region II Field Office, Office of
Minerals Exploration (OME), U.S. Geologi-
cal Survey, received 10 applications from
individuals interested in exploring for
minerals in California under the OME
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program. One new contract was executed
for exploration of mercury in San Luis
Obispo County for an estimated total cost
of $24,000, with Government participation
of $18,000. Seven contracts, active from the
preceding year, were completed or termi-
nated and six contracts were in force at
yearend.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS 2

Carbon Black.—Columbian Carbon Co.
commenced operation of a new 60-million-
pound-per-year plant producing carbon
black by the furnace process near Mojave
in Kern County. The plant, Columbian
Carbon’s eighth U.S. carbon black facility,
was to supply rubber manufacturers on
the West Coast. The new operation con-
tributed to a slight increase in the quan-
tity of carbon black produced over that of
1968. Other producers were Continental
Carbon Co. and Ashland Chemical Co. also
in Kern County. Total production value
increased 13 percent. Increases were re-
ported in all grades except FEF and ISAF
(fast extrusion furnace and intermediate
abrasion furnace grades). Carbon black
also was recovered from a storage pond by
Shell Chemical Co. at Pittsburg in Contra
Costa County where thermal grade carbon
was produced from byproducts of an am-
monia manufacturing facility that ceased
operating in 1967.

Carbon Dioxide.—Production of carbon
dioxide was. down more than 50 percent
from 1968 figures. Standard Oil Co. of Cal-
ifornia extracted carbon dioxide from nat-
ural gas at a natural gasoline plant near
Taft, Kern County. The product was sold
for use in the manufacture of dry ice. A
Getty Oil Co. plant, producing in 1968,
did not extract carbon dioxide in 1969.

Coal (Lignite).—Production of lignite re-
mained unchanged in quantity and value
from the 1968 figures. Alpco Division of
Interpace Corp., the sole producer, proces-
sed lignite mixed from an open pit in
Amador County to recover industrial waxes.
This was the only plant in the United
States producing montan wax.

Coke.—Kaiser Steel Corp. operated Cali-
fornia’s only coking facility at Fontana,
San Bernardino County. The coke was con-
sumed in company blast furnaces, and coke
breeze was used in the agglomerating

plant. Consumption of coke increased 1
percent while that of coke breeze decreased
9 percent compared with 1968 levels. The
coking coal was obtained from the York
Canyon Mine in Mexico and the Sunnyside
Mine in Utah and shipped by unit trains
to Fontana.

Natural Gas.—Marketed production of
natural gas was down 5 percent in quan-
tity and 6 percent in value from 1968 fig-
ures. The greatest decrease was in dry gas,
which was 26,391 million cubic feet less
than 1968 despite a 1.5 percent increase in
the number of dry gas wells. Gas wells
completed during 1969 totaled 63, includ-
ing 10 in the Malton field, Glenn and Te-
hama Counties; six, each, in the Grimes
field, Colusa and Sutter Counties, and Rio
Vista field, Solano, Sacramento, and Contra
Costa Counties; and four, each, in the
Lindsey Slough field, Solano County, and
Saxon field, Yolo County. The Van Sickle
Island field in Solano County, discovered
in 1968, began producing. A new reservoir
was discovered during 1969 in the Cache
Slough gasfield, Solano County but no pro-
duction was recorded.

Exploratory drilling of 105 wells in
northern California resulted in discovery
of one new gasfield, the Green’s Lake, in
Yolo County. Four new productive zones
and three extensions of older fields also
were discovered. Sales of oil well gas, which
decreased slightly, constituted about 58
percent of total natural gas sales. Natural
gas stored in seven storage fields totaled 110
billion cubic feet, an increase of almost 2
billion over the 1968 volume. Natural gas
was produced in 27 counties (see table 2).

Natural Gas Liquids.—The quantity and
value of natural gas liquids declined in
most of the seven producing counties. The
exceptions were in production of liquified
petroleum gas (LPG) in Kern County (up

2 Prepared by Richard B. Smith, 'petroleu.m
engineer, Bureau of Mines, San Francisco, Calif.
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Table 6.—Natural gas (marketed production) and petroleum produced in 1969,
by counties
Petroleum Natural gas, marketed production
Number of producing -
wells 0il zones Dry gas zones
County - Produc-
0Oil Dry gas tion Value Million Value Million Value
(average) (maximum) (thousand (thou- cubic (thou- cubie (thou-
barrels) sands) feet sands) feet sands)
Alameda________ 5 ... 162  $466 ________ ________ ________
B 29 7,706
86 11,598
58 16,440
2 605
97 10,872
21 3,144
83 2120,684 278,552 152,203 52,663 6,864
22 613 1,855 14,589 4,304 3,177
7 133,548 338,933 106,495 31,417 944
28 L i 1,730
________ 10,512 18,176 2,337 689 ________
1 35,939 89,719 18,011 5,313 79
3 96
135
3
San Bernardino._ _ 23 o __
San Joaquin_____. _______ 108
San Luis Obispo__ 178 .
San Mateo_.____ 1m
Santa Barbara___ 1,611 16
Solano 168
Sonoma 5
Sutter___________ 148
Tehama_ 40
Tulare 30
Ventura 4
Yolo____._____._ ___.____ 26
Other: Federal
offshore_ . _____ 60 ________ 9,615 26,112 6,023 1,626 ________ . _.____
Total_____ 41,056 1,110 375,291 920,060 392,760 123,476 284,929 83,964

1 Includes field condensate.
2 Includes plant condensate.
3 Less than 14 unit.

35 percent) and Santa Barbara County
(up 47 percent) and in production of nat-
ural gasoline in Los Angeles County (up
139 percent) . The total output of LPG de-
clined 4 percent in quantity and about 6
percent in value. Decreases also were re-
ported for natural gasoline production—3
percent in quantity and 7 percent in value.
Condensate production, from two plants in
Kern County, was down 8 percent. Natural
gas liquids also were extracted in Fresno,
Kings, Orange, and Ventura Counties.
Peat.—Production of peat was 4 percent
in quantity above that in 1968, but value
was down 15 percent because of the mar-
keting of about one-fifth of the production
as unprepared peat for mixed fertilizer.
Two deposits in Contra Costa County pro-
duced 87 percent of the total as reed-sedge
material and one operator produced
humus in Orange County. All peat was
used for soil improvement.
Petroleum.—Production from an average
of 41,056 wells, 666 less than in 1968, de-

creased less than 1 percent in quantity and
increased 4 percent in value compared
with 1968. A 17.1-million-barrel decrease in
onshore production was almost offset by
increases of 8.9 million barrels from State
offshore fields and 7.4 million barrels from
Federal offshore fields. More than 27 per-
cent of total production was from offshore
fields. Offshore drilling increased, despite
drilling restrictions in the Santa Barbara
Channel, from 0.8 percent of the wells
drilled in the State in 1968 to 4.6 percent.
Major increases in production were re-
corded in the Wilmington field, Los Ange-
les County (up 10.3 million barrels), the
Carpinteria offshore field, Santa Barbara
County (up 4.5 million barrels), and Dos
Cuadras field, Southeast of Santa Barbara
(3.2 million barrels of oil during its first
year of production). Lesser increases in
production rates were achieved in the
McKittrick field, Kern County (up 200,000
barrels) and the Ventura field, Ventura
County (up 185,000 barrels) . Petroleum was
produced in 18 counties (see table 2).
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Table 7.—Production of natural gas liquids, by counties
(Thousand 42-gallon barrels and thousand dollars)

LP gases and ethane

Natural gasoline

and isopentane

Plant condensate

County
Quantity Value Quantity Value Quantity Value
w W w W
2,250 $5,323 4,211 $14,003
w w W W
2,076 4,550 1,958 5,938
1,325 2,852 599 1,755
998 2,242 2,308 7,254
1,827 2,349 2,071 5,636
613 1,433 1,681 6,421
8,689 18,749 12,828 41,007
w W W w
3,045 6,523 3,561 10,978
W W W W
1,693 3,628 4,685 14,362
W w 665 ,04
1,466 3,140 1,602 4,910
1,105 2,366 1,354 4,151
929 1,989 557 1,707
8,238 17,646 12,424 38,148 530 1,796
N fb R:e\aised. ‘W Withheld to avoid disclosing individual company confidential data; included with “Undis-
ributed.”
Table 8.—Oil and gas well drilling in California in 1969
Drilling !
County Proved field wells Exploratory wells Total
QOil Gas Dry Oil Gas Dry ‘Wells  Footage
2 3 5 17,511
_________________ 3 7 26,238
_____ 4 e 5 13 111,830
8 ... 8 .. .. 9 15 0,250
9 ... 8 1 ___._. 10 110 322,239
_____ 1 3 13 71,884
_________________ 2 2 11,131
789 3 1 66 920 1,692,501
_____ 1 e 7 10 44,989
_________________ 2 2 ,541
104 T 7 3 ______ 12 127 764,283
106 1T 1 . oL .. 108 542,740
_________________ 2 2 ,010
................. 6 6 53,294
3 . 1 . 18 87 155,068
S SR 1 790
92 ______ T oL oo.._ 3 102 219,589
20 ______ D 21 76,680
2 . 1 2 . 1 6 16,636
Sacramento__._____.___________ _____ 1 1 1 4 17 57,556
San Benito_ . _ 1 ool il ciiiie e aelo 1 560
San Bernardino. 8 ... 1 1 1 11 50,992
San Joaquin_ . .. _____________ _..__ R 24 28 202,446
San Luis Obispo________._______ 21 . i i e 3 24 80,808
Santa Barbara:
151 S 11 66 233,129
5 ... 2 oceel ol el 7 43,132
_______________________ 1 1 6,219
1 10 2 2 15 30 246,270
_______________________ 3 3 26,646
..... 4 10 e 5 19 120,853
..... 6 2 PR, 9 17 90,755
..... 1 R, 3 4 19,240
9 . 4 6 ______ 7 96 635,004
_____________________________ 1 1 582
_____ 8 12 1 2 14 37 230,461
66 ______ 9 T 9 91 469,989
1,519 52 141 24 7 257 2,000 6,740,346

1 Does not include 9 stratigraphic and core tests (83,447 feet), 158 service wells (419,152 feet), or 44 wells

standing suspended at yearend (250,905 feet).
2 State leases, Federal offshore shown separately.

Sources: American Association of Petroleum Geologists and U.S. Bureau of Mines.
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New wells drilled in all counties and on
State and Federal offshore leases totaled
2,000, a decrease of 8.7 percent from 1968.
The Midway Sunset field led with 378 new
wells, followed by the Kern River field
with 223. Average depth of all new wells
was 3,370 feet, about 400 feet deeper than
in 1968.

The California Division of Oil and Gas
reported 211 active waterflood projects in
1969 with 2.4 million barrels of water
being injected daily into 1,723 wells, 116
more wells than in 1968. Nine new proj-
ects were started. About 226 million cubic
feet of gas per day was injected into 78
wells on 25 projects in 21 fields to increase
oil recovery.

Exploratory drilling in 288 wells seeking
new production totaled over 1.7 million
feet, a decrease of 18 percent from the
footage in 1968. Of the 288 wells drilled, 31
were discovery wells for a success ratio of
10.8 percent, up from 7.6 percent in 1968.
New oilfields or new reservoirs in older
fields were discovered by 24 of these wells
and seven wells disclosed new gasfields or
pools. New Oilfields included the Lyon
Canyon in Los Angeles County, Oak Park
in Ventura County, Pinole Point in Contra
Costa County, and three fields on Federal
Outer Continental Shelf leases in the Santa
Barbara Channel. These were the Dos
Cuadras, Gaviota Offshore, and Point Hu-
eneme Offshore. New pools were discovered
in the following oilfields: Wilmington and
Union Station in Los Angeles County; San
Miguelito and Rincon in Ventura County;
West Bellevue, West Edison, and Fruitvale
in Kern County; Huasna in San Luis Obis-
po County; and Mahala in San Bernar-
dino County. New gas reservoirs were dis-
covered at Black Butte in Glenn County;
Los Angeles downtown in Los Angeles
County; Van Sickle Island, Cache Slough,
and Maine Prairie in Solano County; and
Green’s Lake and Todhunters Lake in
Yolo County.

Crude-oil refining capacity increased 7
percent, to 1,631,000 barrels per calendar
day, with about 30,000 barrels per day of
crude oil capacity under construction at
yearend. Most of the gain in capacity re-
sulted from completion of a Humble Oil &
Refining Co. refinery at Benicia, Contra
Costa County. Other major capacity in-
creases were for Standard Oil Co. of Cali-
fornia at El Segundo (20,000 barrels per
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day) and Shell Oil Co. at Martinez (9,100
barrels per day) .

NONMETALS

Asbestos.—Production of asbestos was
nearly 83,000 tons, up 19 percent from
that in 1968. California continued to lead
the Nation in sales of chrysotile fiber.
The output came from open-cut mines of
Pacific Asbestos Corp., Calaveras County;
Atlas Asbestos Co. and Coalinga Asbestos
Co., Fresno County; and Union Carbide
Corp., San Benito County. Union Carbide
prepared the crude material by a wet proc-
ess in its Monterey County plant. The
product, a short-fiber concentrate, was said
to be desirable for special uses. As an ex-
ample, the pure fiber was combined with a
polyester resin for making glue especially
suited for securing highway buttons to the
pavement. Pacific Asbestos milled and
shipped groups 4, 5, 6, and 7 fibers for as-
bestos-cement pipe and sheets and for as-
phalt tile; the others produced group 7
fibers. Exceptionally white fibers come
from the deposits near Coalinga. The
quantity of sales remained virtually the
same as last year but the value decreased 3
percent.

Barite—Crude barite sold and used re-
mained about the same in quantity com-
pared with that of 1968; however, the
value increased significantly. Barite from
the Yuba Minerals and Milling Co. Cas-
tella mine, Shasta County, was processed at
the company mill in Sutter County. L. G.
Embree shipped barite from the Bald
Mountain deposit, Tulare County, to the
Rosamond mill, Kern County. All of the
output was sold for use in drilling mud.

Six grinding plants—one each in Fresno,
Kern, Los Angeles, Sacramento, Stanislaus,
and Sutter Counties— processed crude bar-
ite supplied principally from Nevada pro-
ducers. About 10 percent of the ground bar-
ite output from California plants came
from crude mined within the State. The
ground material sold or used increased 14
percent compared with that in 1968 and
the value rose 16 percent. About 50 per-
cent of the crushed and ground barite was
used to produce barium chemicals, 44 per-
cent for well drilling mud, and nearly 4
percent for ship ballast and heavy aggre-
gate.

Boron Minerals and Compounds.—Cali-
fornia continued to be the principal world
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source, and the only domestic source, of
boron minerals and compounds. Sales in-
creased about 6 percent in quantity and
value. Nearly all of the output came from
two locations: The large open pit mine of
United States Borax & Chemical Corp.
near Boron, Kern County; and Searles
Lake, San Bernardino County, where two
companies, American Potash & Chemical
Corp. (Division of Kerr-McGee Corp.) and
Stauffer Chemical Co. extracted borates
from brines pumped from wells below
the dry lake surface. U.S. Borax operations
included processing plants at the mine site
and at Wilmington, Los Angeles County.
Stauffer, in addition to its plant at Searles
Lake, produced boron products at a San
Francisco plant from purchased sodium
borates. A small tonnage of colemanite was
produced from underground and open pit
operations in the Furnace Creek area of
Death Valley, Inyo County, and sold to the
U. S. Atomic Energy Commission.

U. S. Borax expanded facilities at its
Boron plant, adding a new crystallizer line
and an additional fusing line. Also several
more thickener tanks were being added to
provide more settling capacity . for the
washed, semi-processed borate product. In
the Death Valley area, Tenneco Corp. de-
veloped colemanite deposits of potentially
large extent and good quality. Open pit
and underground . operations were antici-
pated.

Bromine and Bromine Compounds.—
American Potash and Chemical Corp. re-
covered elemental bromine from Searles
Lake brines at its Trona plant, San Ber-
nardino County, and sold it to the chemi-
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cal and pharmaceutical .industries. The
quantity sold declined 22 percent from
that in 1968, reflecting shutdown of the
FMC Corp. plant in Alameda County in
August 1968. However, the value increased
about 7 percent.

Calcium Chloride.—Production of «cal-
cium chloride declined 18 percent in
quantity and 19 percent in value from
1968 figures. General Earth Minerals ac-
quired an option on the Sinclair No. 4
property from Chloride Products Co., Inc.
and produced calcium chloride from well
brines in Imperial County. Leslie Salt Co.
and National Chloride Company of Amer-
ica recovered liquid calcium chloride from

Bristol Lake brines in San Bernardino
County.
Cement.—A record 50.6 million barrels

of portland cement was shipped from 14
plants operated by nine companies in nine
counties. About 4.5 million barrels went to
customers in 16 States and nearly 0.7 mil-
lion barrels was exported to foreign coun-
tries and U. S. territories and possessions.
California received 1.1 million barrels of
cement from producers outside the State.
Total consumption of cement in California
was at an alltime high of 46.5 barrels. The
record demand for cement was attributed
chiefly to use in construction of public
works facilities and commercial high-rise
structures. Bulk shipments from plants
continued to increase and reached 46.3
million barrels, compared with 42.7 million
barrels in 1968. Bag shipments declined
from 4.9 million barrels in 1968 to 4.3 mil-
lion barrels.

Table 9.—Finished portland cement
(Thousand 376-pound barrels and thousand dollars)

Shipments from mills

Rated Stocks Apparent
District ! Active capacity Produc- Value at mills consump-
plants Dec. 31 tion Quantity Dec. 31 tion 2
Total Average
per barrel
1968:
Northern California____ 6 21,700 18,426 18,967 $61,682 $3.25 1,446 17,783
Southern California____ 8 42,600 28,650 28,628 90,279 3.15 1,780 26,848
Total . _____________ 14 64,300 47,076 47,595 151,961 3.19 3,226 44,631
1969:
Northern California_.__ 6 21,700 19,527 19,309 64,974 3.36 1,648 17,733
Southern California___. 8 42,600 31,238 31,301 105,638 3.87 1,928 28,781
Total______________ 14 64,300 50,765 50,610 170,612 3.37 3,576 46,514

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. A
2 Includes receipts from other States. Excludes imports from foreign countries.
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Table 10.—Source and destination of shipments of portland cement
(Thousand 876-pound barrels)
Source
L Northern California Southern California
Destination mills mills Total
1968 1969 1968 1969 1968 1969
15,7256 15,387 1,141 1,264 16,866 16,651
438 537 26,384 28,221 26,82 28,758
114 176 27 895 841 s
w w w w0 (©)
_____________ 146 285 146 285
32,690 33,209 4230 4636 2,920 3,845
18,967 19,309 28,628 31,301 47,595 50,610
Building material dealers____________________ 1,005 1,219 1,730 2,588 2,735 3,807
Concrete product manufacturers__ - 1,617 1,618 3,274 ,536 4,891 5,154
Ready-mixed concrete_____________ 12,207 12,717 18,376 19,095 30,583 381,812
Contractors and government agencies_ ——--- 3,958 3,504 4,717 5,250 8,675 8,754
Miscellaneous and ownuse__________________ 180 251 531 832 711 1,083
Total . ___ .. 18,967 19,309 28,628 31,301 47,595 50,610

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

! Included with “Other;” total 1,289,825 barrels shipped from northern and southern California to Oregon.
2 Included with “Other;” total 1,872,535 barrels shipped from northern and southern California to Oregon.
3 Includes Alaska, Colorado (1968), Hawaii, Idaho (1969), Oregon ,Utah (1968), Washington;, foreign coun-

tries, and U.S. Possessions and Territories.

4 Includes Colorado, Hawaii, Idaho, Iowa, Kansas (1968), Michigan, Mississippi, Missouri, New Mexico,
Ohio, Oregon, Texas, Utah, Washington, Wyoming (1968), and foreign countries.

American Cement Corp. operated the
Crestmore plant, Riverside County, and a
plant at Oro Grande, San Bernardino
County. The firm produced the only white
cement manufactured on the West Coast at
its Crestmore plant. Calaveras Cement
Div.,, The Flintkote Co., operated plants
near Redding, Shasta County, and San
Andreas, Calaveras County. Calaveras Ce-
ment installed a 17.6-mile pipeline to con-
vey limestone slurry from its quarry to the
plant at San Andreas. Construction of
crushing and grinding facilities at the quarry
was scheduled to begin in 1970. When the
facilities are completed, the slurry will be
ground to 90 percent minus 200-mesh and
pumped through a 7-inch pipeline, assisted
by gravity (1,500-foot vertical drop), to
the kilns. Water for the new mill at the
quarry will be supplied by a 4-mile pipe-
line.

California Portland Cement Co. operated
plants in Colton, San Bernardino County,
and near Mojave, Kern County. Ideal Ce-
ment Co. produced cement at Redwood
City, San Mateo County, from oyster shells
dredged from San Francisco Bay and at
San Juan Bautista, San Benito County.
Kaiser Cement and Gypsum Corp. oper-
ated plants at Cushenbury, San Bernardino
County, and Permanente, Santa Clara
County. A new dust collecting facility
using glass bags was installed at Perma-

nente, the fourth largest plant in the
United States. A new 8-cubic-yard electric
shovel was placed in operation at the
quarry. Two 32,000-barrel-capacity ocean-
going barges were purchased to supply ce-
ment to Kaiser’s Alaska and Pacific Coast
terminals. Pacific Cement and Aggregates,
a division of Lone Star Cement Corp.,
began construction of a 3-mile covered
conveyor system to transport limestone
from the quarry to the plant at Davenport,
Santa Cruz County. General Portland Ce-
ment Co., Dallas, Tex., announced plans to
acquire the Pacific Western Industries, Inc.,
3.3-million-barrel plant at Los Robles,
Kern County. Monolith Portland Cement
Co. produced cement at Monolith, Kern
County, and Southwestern Portland Cement
Co. operated a plant at Victorville, San Ber-
nardino County.

Clays and Shale—Production of clays
and shale increased 9 percent in quantity
and 12 percent in value above 1968 figures.
Material mined at captive operations de-
creased 14 percent; however, the quantity
sold increased 109 percent to account for
the net increase. Shale, amounting to
about 53 percent of the total output, was
produced at 21 mines in 16 counties. Most
of the shale was processed for lighweight
aggregate or went into the manufacture of
portland cement. About 63 percent of the
shale was produced in Ventura, Orange,
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Santa Cruz, Calaveras, and Alameda Coun-
ties. Miscellaneous clay accounted for 32
percent of the total output followed by fire
clay and bentonite (14 percent) and ka-
olin and ball clay (I percent). Miscella-
neous clay was produced at 37 mines in 20
counties, with the largest production from
seven mines in Riverside County. Contra
Costa, Kern, and San Mateo Counties were
major sources of miscellaneous clay. Fire
clay production declined. It was mined at
seven properties in Riverside County, three
in Amador County, two each in Placer and
Sacramento Counties, and one in Kern
County. Bentonite production declined
sharply because the largest producer in
1968 did not operate its underground mine
in San Bernardino County. Bentonite was
produced at two mines in' Inyo County and
one each in Imperial, Kern, and San Benito
Counties. Kaolin production also declined.
Output came from one mine in Mono
County and two in Orange County. Pro-
duction of ball clay, mined in San Bernar-
dino and Stanislaus Counties, decreased 71
percent.

In summary, 49 companies operated 77
clay and shale mines in 30 counties. About
29 percent of all production was used to
manufacture building brick, pipe, tile, and
similar products; 29 percent was used in
making portland cement; 26 percent for
lightweight aggregates; and the remaining
for refractory and other uses including
floor and wall tile, pottery, filler, drilling
mud, and as an absorbent.

Diatomite.—Sales of crude and prepared
diatomite rose 2 percent in quantity and 7
percent in value. The average price for all
products increased $3.25 per short ton.
Johns-Manville Products Corp. remained
the leading producer, not only in the State
but in the Nation, with its large open pit
mine and processing plant near Lompoc,
Santa Barbara County. GREFCO, Inc., sec-
ond largest producer, operated its Tolbert
mine and mill, southwest of Lompoc, also
Santa Barbara County, making products
chiefly for filtration, fillers, and insulation.
Diatomic Chemical Co. produced lesser
quantities of calcined and screened diato-
mite for absorbents at its plant southeast of
Lompoc. Pozzolan Products, Inc., with a
mill southeast of {Santa Barbara and the
Airox mine, produced calcined and ground
diatomite for pozzolan. The firm also sold
some crude for use in lightweight aggre-
gates. Basalt Rock Co., Inc., produced poz-
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zolan from diatomite at its plant in Napa
County. Shelley Mining Corp. reported ex-
ploration and development work at its
open pit diatomite property near Lake
Britton, Shasta County.

Johns-Manville completed the first major
expansion in 16 years at its Lompoc plant.
Capacity was increased 20 to 25 percent
with addition of a fifth calcining unit.
The new unit comprised a 10- by 125-foot
rotary kiln and auxiliary equipment.

Feldspar.—Del Monte Properties Co. and
Owens-Illinois, Inc., processed feldspathic
dune sands near Pacific Grove,. Monterey
County. Total marketable feldspar sold
and used increased 11 percent in quantity
and 23 percent in value above that in
1968. Both companies produced feldspar
and silica concentrates; Del Monte used flo-
tation.-and Owens-Illinois utilized magnetic
separation to beneficiate the raw material.
Sand and feldspar were sold and used for
making glass ceramics.

Gem Stones.—Thousands of rock hounds,
gem dealers, and weekend prospectors col-
lected more than 90 varieties of gem mate-
rials and mineral specimens at many local-
ities in the State. No attempt was made to
obtain complete statistics on the materials
produced.

The Green Dragon claim in Charcoal
Flat, 1 mile north of the former Bagby
townsite, Mariposa County, was worked by
Otis Oil and Gas Co. of San Francisco to
produce 270 tons of nephrite occurring in
discontinuous ore bodies from an open pit.
About one-third of the material was in
large fragments ranging in weight from 0.1
to 10 tons. The product was cut in the
San Francisco Bay area and was used for
jewelry and decorative stone for table tops,
lamps, and fireplaces.

Gem tourmaline and specimen materials
were produced from the Stewart mine, one
of San Diego County’s oldest and best
known gem mines. Pala and Mesa Grande,
two important gem mining districts in San
Diego County and important sources of
tourmaline, spodumene, beryl topaz, garnet,
and quartz crystals from pegmatite deposits,
were not very active. Some beryl and spodu-
mene were produced from the Pala district
and some material was collected from old
mine dumps at Mesa Grande. Topaz and
garnet were mined in the Ramona district.

Gypsum.—Production of crude gypsum
and gypsite amounted to 1.2 million tons.
Output was 150,000 tons less than in 1968
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chiefly because of less demand for agricul-
tural gypsum (gypsite) from potato and
cotton growers in central and southern
California.

Gypsite was mined by six companies at
seven open pit mines: Four in- Kern
County and one each in Merced, San Ber-
nardino, and San Luis Obispo Counties.
More than 95 percent of gypsite was
mined in Kern County by H. M. Hollo-
way, Inc., Lost Hills (the largest produ-
cer) ; Temblor Gypsum Co., Richfield Lake
Station; C. L. Fannin, Wasco; and Superior
Gypsum Co., Bitterwater mine. Byproduct
gypsum was produced in Contra Costa,
Fresno, and -San Joaquin Counties. A pre-
vious producer in Alameda County
shipped from stockpile. Valley Nitrogen
Producers, Inc., Fresno County and Occi-
dental Chemical Co., San Joaquin County
were the largest producers of byproduct
gypsum which they obtained in the manu-
facture of phosphoric acid. Registered sales
of agricultural gypsum in California to-
taled 985,000 tons including crude ore
from out-of-State and byproduct gypsum
from magnesia and phosphoric acid plants.
Gypsum for plaster and board products
was quarried at the Fish Creek Mountain
deposit in Imperial County by United
States Gypsum Co., the State’s largest
producer. Monolith Portland Cement Co.
discontinued gypsum mining in Ventura
County in March 1969.

Kaiser Cement and Gypsum Co. operated
facilities in San Mateo County for distrib-
uting gypsum imported from its mine on
San Marcos Island, Mexico for use in
Northern California as a portland cement
retarder.

Nearly 874,000 tons of calcined gypsum
was produced by five companies at seven
plants processing crude ore from mines in
California, Nevada, and Mexico. In Ala-
meda County, Blue Diamond Gypsum Di-
vision of The Flintkote Co. manufactured
wallboard from gypsum shipped from its
Arden, Nev. mine, and Fiberboard Corp.
produced wallboard from gypsum mined at
the Apex mine, near Las Vegas, Nev., until
operations were discontinued on July 3I1.
Kuiser Cement and Gypsum Co. and Na-
tional Gypsum Co. each produced gypsum
products in Contra Costa County and in
Los Angeles County from material im-
ported from Mexico. United States Gypsum
Co. produced plaster and wallboard at its
Plaster City plant in Imperial County.
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Johns-Manville Corp., formerly using gyp-
sum from the Apex mine in Nevada,
closed its plant in Los Angeles County in
February 1969.

The tonnage of gypsum calcined in 1969
was the highest in 5 years and the rise was
attributed principally to increased demand
for wallboard for construction of hotels,
office buildings, and apartment houses. An
estimated 44 percent of the total gypsum
produced and imported was used for agri-
culture, 46 percent for plaster and board
products, and 10 percent for portland ce-
ment retarder.

Todine.—Crude iodine was not produced
in 1969. However, Deepwater Chemical
Co., Ltd., at Compton Los Angeles County,
produced potassium and silver iodide; po-
tassium, calcium, and silver iodate; and re-
sublimed iodine from imported crude io-
dine.

Kyanite.—Kyanite was mined in 1968
but not in 1969.

Lime.—Production of lime and dead-
burned dolomite increased from 568,000
tons in 1968 to 585,000 tons, and value
rose nearly 4 percent from that of 1968.
Although the largest increase in use of
lime was for sugar refining, demand also
increased for use in manufacturing glass
and magnesium compounds and in soil sta-
bilization. Declines were reported in use
for manufacturing steel and in preparing .
insecticides and food products.

Nine companies produced lime at 15
plants in 11 counties. Nine of the plants
produced lime exclusively for use in their
own sugar refineries in Glenn, Imperial,
Monterey, Orange, San Joaquin, Santa Bar-
bara, and Yolo Counties. US. Lime Divi-
sion, The Flintkote Co., operated plants in
Contra Costa and Tuolumne Counties and
in mid-December started its new lime hy-
drating facility at City of Industry, Los
Angeles County. Quicklime from the com-
pany’s Nevada operations was hydrated
primarily for soil stabilization of roads,
runways, and building foundations. Dia-
mond Springs Lime Co. produced lime in
El Dorado County. Sierra Lime Products
Corp. lime plant at Cool was idle during
1969. Chas. Pfizer & Co., Inc. and Stauffer
Chemical Co operated lime plants in San
Bernardino County. Kaiser Aluminum &
Chemical Corp. produced dead-burned do-
lomite at Natividad, Monterey County,
which was used mostly as a precipitant in
its Moss Landing magnesia-from-seawater
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plant. The magnesia was used for manu-
facturing refractories.

Producers used 360,000 tons of lime in
their own operations and sold 225,000 tons,
of which 10 percent went to out-of-State
customers in six States and Canada. Cali-
fornia consumers received 261,000 tons of
lime shipped from seven States. Total con-
sumption of primary lime in California
was 824,000 tons or 47,000 tons more than
in 1968. About 80 percent of the State’s
lime production was used for chemical or
industrial purposes; 11 percent for con-
struction (mostly soil stabilization) ; 8 per-
cent for refractories; and the remainder
for agriculture. Nearly 34 percent of the
lime production was used to treat sea
water to extract magnesia; 30 percent for
refining sugar; 8 percent as a flux for
steelmaking and for concentrating ores;
and 8 percent for other uses, including
water treatment, glass manufacturing, and
in the petroleum, insecticide, tanning, and
paper industries.

Lithium Compounds.—Dilithium sodium
phosphate was recovered from Searles Lake
brines at Trona, San Bernardino County,
by American Potash & Chemical Corp. and
converted to lithium carbonate. Production
declined 8 percent in quantity and 5 per-
cent in value from levels in 1968.

Magnesium Compounds.—Production and
sales of magnesium compounds were 7 per-
cent lower in tonnage than .in 1968, al-
though the value declined only 1 percent.
The decline was attributed to lower sales of
refractories and discontinuance of opera-
tions by FMC Corp., at Newark, Alameda
County. FMC Corp. continued to produce
magnesia and magnesium chloride from
salt-works bitterns in San Diego County.
Kaiser Aluminum & Chemical Corp. pro-
duced magnesia in Monterey County by
using dolomite calcined at its Natividad
plant and then reacting the dolomite with
sea water at its Moss Landing plant. Kai-
ser consumed most of its own output in
the manufacture of refractories which were
used in its steel and cement operations.
Merck and Co., Inc.,, produced magnesia
from sea water at its plant in San Mateo
County and manufactured magnesium car-
bonate and magnesium trisilicate. In addi-
tion to refractories, other principal uses
for magnesium compounds included pulp
and paper, rubber, and electrical products
and medicinals.

Kaiser Aluminum & Chemical Co. com-
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menced work on an expansion at Moss
Landing to include a new high-fired rotary
kiln for producing specialized refractories.

Mica.—No crude mica was mined in
California in 1969. Crude material shipped
from Los Angeles County in 1968 was
processed by Paramount Pacific, Inc., in
Kern County and sold for use in oil-well
drilling mud.

Perlite.—Perlite production from Ameri-
can Perlite Co. Inyo County increased 30
percent in quantity and 31 percent in
value from that of 1968. The crude perlite
was processed in the company’s plant and
in three expanding plants owned by others.
All of the plants were in Los Angeles
County.

Seven perlite expansion plants were in
operation—five in Los Angeles County and
one each in San Diego and Sonoma Coun-
ties. Crude perlite from Arizona, Colorado,
and Nevada was expanded in some of the
plants. Sales and use of expanded perlite
declined 58 percent in quantity but in-
creased 16 percent in value compared with
1968. About 37 percent of the expanded
perlite was used for filter aid, 27 percent
for plaster aggregate, 11 percent for soil
conditioner and horticultural aggregate, 9
percent for concrete aggregate, and 16 per-
cent for other uses including fillers and
insulation.

Phosphate Rock.—Production and sales
of phosphatic shale by Cuyama Phosphate
Corp., the State’s only producer, increased
147 percent in quantity and 160 percent in
value over the 1968 figures. The material
averaged about 5 percent P;Os and was
mined from an open cut near New Cuyama
in Santa Barbara County and processed for
agricultural use. West of Ojai, Ventura
County, United States Gypsum Co. contin-
ued to explore for phosphate rock and
gypsum in the Santa Margarita Formation.

Potassium Salts.—Potassium compounds
were produced by American Potash &
Chemical Corp. at Trona, San Bernardino
County. The company extracted potassium
chloride (muriate) from Searles Lake
brines and converted part of the output to
potassium sulfate. Overall production was
about 4 percent below that of 1968 but
sales, including material from stockpiles,
increased 7 percent.

Pumice.—Combined output of pumice,
pumicite, scoria, and volcanic cinder in-
creased 12 percent in quantity but de-
clined 6 percent in value compared with
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1968. Siskiyou and Lassen Counties pro-
duced about half of the State’s total. For-
ty-two operations were reported in 13
counties—nine in Siskiyou; five in Lassen,
Modoc, and Tehama; four in Mono; three
each in Lake and Shasta; two each in San
Bernardino and Kern; and one each in
Inyo, Madera, Butte, and Napa. Pumice
was produced at four properties in Mono
County, two plants in Siskiyou County,
and one plant each in San Bernardino and
Napa Counties. One plant in Kern County
prepared pumicite. The other 33 opera-

tions produced volcanic cinder and some.

scoria. Federal, State, and County agencies
produced more than half of the combined
total for road construction. About 76 per-
cent of the total was used in road construc-
tion, 13 percent for concrete aggregate, 6
percent for landscaping, and 5 percent for
other uses, including abrasives, filler mate-
rial, insulation, railroad ballast, roofing
granules, and soil conditioner. Only 21
percent of the combined output was
crushed, screened, and/or ground before be-
ing used.

Salt.—Salt production declined slightly
in tonnage from the record high estab-
lished in 1968 and decreased 3 percent in
value. Five companies and the Metropoli-
tan Water District of Southern California
operated 12 plants in seven counties to re-
cover salt by solar evaporation. Western
Salt Co. ceased operation in Orange
County in May because of damage by win-
ter floods in 1968 but continued to operate
plants in Kern and San Diego Counties.
Most of the salt was recovered from sea
water evaporating ponds in the San Fran-
cisco ‘Bay Area by Leslie Salt Co. in Ala-
meda, San Mateo, and Napa Counties.
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Oliver Bros. Salt Co. also produced salt in
Alameda County. Other production by
solar evaporation of brines from dry lakes
and sea water came from operations by
Leslie Salt Co., Pacific Salt and Chemical
Co., Standard Salt Co., and the Metropoli-
tan Water District of Southern California
in San Bernardino County and from one
operation each in Kern and San Diego
Counties. Rock salt (halite) was pro-
duced by Leslie Salt Co. at Bristol Lake,
San Bernardino County. In addition to pro-
ducing salt by solar and vacuum pan evap-
oration methods, Leslie Salt Co. processed
the salt produced into pressed blocks and
all grades including table salt. Consumers
within the State received 55 percent of the
output and the remainder was shipped to
Arizona, Hawaii, Nevada, Oregon, and
Washington; significant quantities were ex-
ported to Japan and Canada. The salt was
marketed for a wide variety of uses,. but
the chemical, water softening, and food
processing industries were the major con-
sumers.

Sand and Gravel.—California continued
to lead the Nation in production of sand
and gravel. Output was at a record level of
124.7 million tons, virtually the same as in
1968, and its value increased 2 percent.
Sand and gravel was produced in all 58
counties from 666 active operations, 34
fewer than in 1968. Of these, 374 were
classified as commercial and 292 as Govern-
ment-and-contractor. Production ranged
from 2,000 tons in Alpine County to 22.9
million tons in Los Angeles County. Ala-
meda and San Bernardino Counties pro-
duced more than 10 million tons each.
Twenty-three commercial operations pro-
duced more than 1 million tons each; 44,

Table 11.—Pumice 1 sold or used by producers in 1969, by counties

Crude Prepared Total
County
Short tons  Value Shorttons Value Shorttons Value
3,000 $1,500 ________ _______. 3,000 $1, 500
_______________ w w w w
_______________ w w W
11,166 22,332 w w 11,166 22,332
225,304 229,152 w W 225,304 229,152
_______________ w w W
120,215 119,826 _______. _______._ 120,215 119,826
_______________ 11,491  $56,412 11,491 6,412
729 2,424 ________ __._.____ 729 2,424
43,039 45,191 104 520 43,143 45,711
28,943 39,694 5,286 8,521 34,229 48,215
196,384 226,299 196,384 226,299
,334 2,083 w w 54,334 2,0
............... 166,473 434,551 166,473 434,551
683,114 728,501 183,354 500,004 866,468 1,228,505

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

1 Includes pumicite and voleanic cinder.
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between 500,000 and 1 million tons each;
107, between 100,000 and 500,000 tons each;
and 200, less than 100,000 tons each.

Production of ground and unground in-
dustrial sands increased 16 percent in
that of 1968. The increases were mostly for
glass manufacturing, porcelain, and abra-
sives.
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Blue Diamond Division of the The
Flintkote Co. opened a new 3,500-ton-per-
hour sand and gravel plant in San Gabriel
Valley, Los Angeles County, to replace an
older facility.

Nearly 96 percent of the commercial
sand and gravel was shipped by truck and
4 percent by railroad.

Table 12.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

Sand Gravel Total
Year
Quantity Value Quantity Value  Quantity Value
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
50,726 64,158 73,929 89,202 124,655 153,360
49,831 65,628 74,887 90,255 124,718 155,883

Table 13.—Sand and gravel sold or used by producers, by classes of operations and uses
(Thousand short tons and thousand dollars)

1968 1969
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
and:
Glass_ w W 1,366 $6,533
Molding 58 $272 w w
Building._ 21,904 27,926 22,916 28,988
Paving 13,993 16,913 13,706 15,893
Blast_ _ 276 1,294 263 1,288
Engine_ 64 185 71 184
Filter W w W
Other 5,775 9,601 4,895 5,784
42,070 56,191 43,217 58,670
Gravel:
Building .. 25,335 33,214 24,984 33,190
Paving________ 30,418 37,419 30,086 38,139
Railroad ballast_ 8 102 70 92
her_______________ 2,587 2,915 3,656 4,441
Total - oo 58,425 78,650 58,796 75,862
Total sand and gravel_________.____.____________ 100,495 129,841 102,013 134,532
Government-and-contractor operations: !
Sand:
40 50 209 221
7,550 6,863 5,773 6,127
1,030 1,017 628 606
36 37 4 4
8,656 7,967 6,614 6,958
Gravel:
Building_ . - .. 44 48 508 522
Paving____ 10,513 12,309 15,123 13,425
Fill_____ 4,802 3,040 460 446
Other_ oo 145 155 oo oo
Total . .. ____.___._. e 15,504 15,552 16,091 14,393
Total sand and gravel ___________________________ 24,160 23,519 22,705 21,351
All operations:
pan ________________________________________________ 50,726 64,158 49,831 65,628
Gravel - 73,929 89,202 74,887 90,255
Grand total . . 124,655 153,360 124,718 155,883

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 14.—Sand and gravel production in 1969, by counties
(Thousand short tons and thousand dollars)

County Quantity Value County Quantity Vaiue

Alameda. ___________________ 11,049 $14,072 408 $728

Alpine__ _ _ 2 2 360 431

- 713 1,125 4,252 6,084

....... - 274 164 6,387 8,221

- 871 1,087 13,175 12,843

- 229 237 San Diego_______ R 9,147 16,706

- 274 332 San Joaquin__.__ R 2,966 3,917

- 3,938 4,569 San Luis Obispo I 95 153

. 520 460 Santa Barbara._ 1,262 1,537

- 855 1,119 Santa Clara_____ 3,247 3,652

. 1,630 ,843 Santa Cruz__._ 2,200 2,352

- 230 378 Shasta_____ 786 867

- 4,941 7,789 Sierra._. 45 47

- 517 383 Siskiyou 2,171 1,916

- 501 693 Solano__ T1 62

- 390 447 Sonoma____ 2,362 2,987

- 22,904 25,871 Stanislaus__ 1,633 2,126

- 70 76 Tehama.__. 187 276

i - 225 182 Trinity. 133 159

Mariposa___. - 62 81 Tulare_ _ 1,361 1,666

Mendocino. - R 391 658 Ventura. 4,708 4,127

Merced. ____ e 1,885 2,659 Yolo____ 2,149 2,266

Modoc._ I 161 151 Yuba__________ 1,125 1,240

Mono_____ R 214 203 Other counties!_ ____________ 2,408 5,056

Monterey_____ 864 2,682 —

Napa_____ I 66 95 Total_________.______ 124,718 155,883
Nevada._ _ . 626 1,007
Orange._____________________ 7,678 8,649

! Includes Amador, Calaveras, San Benito, San Francisco, San Mateo, Sutter, and Tuolumnre Counties.

Sodium Compounds.—Sales and use of
sodium compounds were slightly above lev-
cls of 1968; however, production of sodium
carbonate (soda ash) and sodium sulfate
(salt cake) declined. United States Borax
& Chemical Corp. produced salt cake as a
byproduct in the processing of crude bor-
ates at its Wilmington refinery, Los Ange-
les County. The borates were mined in
Kern County. American Potash & Chemical
Corp. and Stauffer Chemical Co. each pro-
duced salt cake and soda ash from Searles
Lake brines, San Bernardino County.
Stauffer also recovered anhydrous sodium
sulfate as a byproduct from processing
purchased Kern County sodium borates in
its San Francisco plant.

Stone.—Stone production was 38.0 mil-
lion tons, an increase of 5 percent in
quantity and 10 percent in value over that
in 1968. The increase was attributed to
greater demand for limestone in portland
cement manufacture, concentrate aggre-
gates, road base, and paving materials. Ma-
terial was quarried in 43 counties by 129
operators at 255 quarries and two oyster-
shell dredging operations. The State High-
way Division operated 14 quarries; nine
cities’ and counties operated 17; and three
Federal agencies operated 69, most of
which were operated by the U.S. Forest
Service. Only eight quarries produced 1
million tons or more of rock each; four

were in San Bernardino County (limestone)
and one each were in Alameda (trap rock),
Kern (limestone), San Benito (granite), and
Santa Clara (limestone) Counties. Another
83 quarries produced between 25,000 and 1
million tons each, and 166 produced less
than 25,000 tons each. San Bernardino and
Santa Clara Counties each produced more
than 6 million tons of stone; Contra Costa
and Kern Counties had outputs exceeding
3 million tons each; Alameda County
yielded more than 2 million tons; and
seven other counties each had outputs ex-
ceeding 1 million tons. The total stone
quarried was comprised of 9 percent gran-
ite, 6 percent basalt, 49 percent limestone
and oystershells, 11 percent sandstone and
quartz, and 25 percent miscellaneous stone.

Principal uses of stone were: 43 percent
for concrete aggregate, road base, and pav-
ing materials; 40 percent for manufactur-
ing portland cement and lime; 6 percent
for riprap; and 11 percent for metallurgi-
cal, chemical, and other industrial applica-
tions.

Trucks transported 76 percent of the
stone; railroads, 9 percent; waterways, 3
percent; and other methods, including con-
veyor belts, 12 percent.

After the Alameda County Planning
Commission approved Utah Construction &
Mining Company’s proposal to quarry 100
million cubic yards of basalt on Apperson
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Table 15.—Stone sold or used by producers, by kinds

(Thousand short tons and thousand dollars)

Quantity Value Quantity Value
Year

Quantity Value

Granite Basalt and related
rocks (traprock)

Limestone !

2,480  $3,035
2,218 3,202
2,130 2,542
1,471 1,840
2207 2,868

15,840  $22,959
16,130 23,890
14,307 21,216
16,904 24,548
18,590 26,164

Other stone 3

Total

15,908  $20,279
16,272 21,309
12,331 17,668
10,662 14,182

9,407 14,790

42,575  $59,668
43,051 61,336
37,186 55,263
36,125 52,671
38,033 57,757

1 Includes dolomite, limestone, and oystershell used in cement and lime as follows (in thousand short tons and
thousand dollars): 1965, 12,993 tons, $13,870; 1966, 12,771 tons, $14,000; 1967, 11,593 tons, $12,911; 1968,

13,356 tons, $15,209; 1969, 14,468 tons, $16,196.
2 Includes quartz and quartzite.

3 Includes light-colored voleanies, schist, serpentine, river boulders, and such other stone as cannot properly

be classed in any main group; also marble and slate.

Table 16.—Stone sold or used by producers, by uses

1968 1969
Use -
Quantity Value Quantity Value
Dimension stone:
Rough construction and rubble______ cubic feet__ 1,873,282 $355,741 470,512 $247,043
Approximate equivalent in______. short tons__ 159,229 __._______ 31,275 __________
Rough architectural ___________ __cubic feet__ 98,583 463,582 84,005 369,519
Approximate equivalent in_ __short tons__ 8,067 __________ 6,957 __________
Monuments and mausoleums________ cubic feet__ 12,896 120,168 10,815 232,441
Approximate equivalent in______short tons__ 1,138 __________ 952 __________
Flagging . - - _______.____ __cubic feet__ 21,003 35,648 9,506 27,980
Approximate equivalent in_ _short tons__ 1,599 - _________ 808 _________._
Other stone_ _ ________________ cubic feet__ 15,476 76,935 315,115 291,655
Approximate equivalent in______ short tons__ 1,299 __________ 26,581 __________
Total dimension stone approximate, in short
tonS_ - . 171,832 1,052,074 66,573 1,168,638
Crushed and broken stone:
Agricultural purposes__ _________.___ short tons__ 180,407 1,136,184 203,621 926,381
Construction and maintenance purposes___do____ 16,400,608 22,386,330 18,978,641 27,481,644
Cement and lime manufacture_ . _________ do___. 13,355,893 15,208,627 15,165,404 17,124,321
Metallurgical purposes _ w w w
Otheruses ' ____________ . ________.__. 6,016,996 12,887,406 3,619,176 11,055,694
Total crushed and broken stone________ do____ 85,953,904 51,618,547 37,966,842 56,588,040
Grand total approximate______________ do___._. 36,125,236 52,670,621 38,033,415 57,756,678

W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other uses.”
1 Includes whiting substitute, fillers, glass, fill, sugar refining, miscellaneous, and crushed and broken stone

uses indicated by symbol W.
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Table 17.—Stone 1 production in 1969, by counties
(Thousand short tons and thousand dollars)
County Quantity Value County Quantity Value
Alameda____________________ 2,678 $2,192 San Benito_________________ w W
utte______ 2) 2 San Bernardino_ _ _ 6,062 $8,885
Calaveras____ San Diego________ 1,325 2,379
Contra Costa_ 3,234 5,281 San Luis Obispo___ w w
Del Norte____ 18 14 San Mateo_______ 1,330 2,628
E1 Dorado__ 535 1,889 Santa Barbara__.__ 5 42
..... 301 323 Santa Clara_______ 6,301 5,318
61 62 Santa Cruz__ 1,133 1,709
w W Shasta____ w w
w Siskiyou.__ 126 130
3,474 3,882 Solano____ W w
1 Sonoma.___ 407 894
1,264 1,574 Tehama.__ 1 1
w W Trinity____ 392 392
w W  Tulare_.__ 692 706
2 22 Tuolumne. W W
©] 1 Ventura___ 233 774
38 59 Yuba_.___________ w W
10 10 Other counties________._____ 6,768 13,809
w w _—

W w Total . _______________ 38,033 57,757

22 22

w w

16 24

1,604 4,733

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

! Includes stone used in cement and lime.
2 Less than 15 unit.

Ridge over a period of 30 years, the
County Supervisors rejected an application
for a quarrying permit.

Sulfur.—No sulfur ore was mined in
California in 1969. Magna-minerals, Inc.,
closed its Crater mine and North American
Resources continued exploration and as-
sessment work at the Crater Sulphur de-
posit in Inyo County.

Eight companies recovered elemental sul-
fur from sour natural gas and refinery
gases at nine plants in three counties—
Monsanto Co., Shell Oil Co., and Union
Oil Co. in Contra Costa County; Collier
Carbon & Chemical Corp., Douglas Oil
Co., Gulf Oil Corp., Powerine Oil Co.
and Stauffer Chemical Co. in Los Angeles
County; and Union Oil Co. in San Luis
Obispo County. The Claus process or mod-
ified Claus process was used to recover the
sulfur. Sales and consumption rose 21 per-
cent above the 1968 level.

Five companies produced hydrogen sul-
fide at six plants—Phillips Petroleum Co.
and Standard Oil Company of Calif. in
Contra Costa County and Atlantic Rich-
field Oil Co., Mobil Oil Corp., Shell Oil
Co. and Standard Oil Co. in Los Angeles
County. Four plants used the diethanolam-
ine absorption process and two plants uti-
lized the Girbotol process. American Smelt-
ing and Refining Company produced
liquid sulfur dioxide at its Selby smelter

in Contra Costa County. Sulfur recovery at
all seven plants was virtually the same as
in 1968.

Talc, Soapstone and Pyrophyllite.—Com-
bined production of talc, soapstone, and
pyropyllite totaled 145,000 tons, a decrease
of 12 percent in quantity compared with
that of 1968; however, the value rose 12
percent. Crude talc was shipped from 20
mines; 12 in Inyo County and eight in San
Bernardino County. Shipments were made
from stockpiles at another three properties
and one 1968 producer in San Bernardino
County and two others in Inyo County
were idle in 1969. Soapstone was shipped
from two mines in El Dorado County and
one in Los Angeles County. Two soapstone
mines that produced in 1968 were idle; one
each in Amador and El Dorado Counties.
Pyrophyllite was shipped from one mine
in Mono County and from a mine stockpile
in San Bernardino County. Inyo County
produced 76 percent of the combined total
crude talc, soapstone, and pyrophyllite,
followed by San Bernardino County with
19 percent.

Fourteen grinding plants processed crude
material from California, Nevada, and
Montana in six counties: Alameda (one
talc and one soapstone), Inyo (one talc
and one talc and phrophyllite) , Los Angeles
(three talc, one soapstone, and one pyro-
phyllite) , Sacramento (one talc), San Ber-
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nardino (two talc and one talc-soapstone—
and pyrophyllite), and San Diego (one pyro-
phyllite) . Production and sales of ground
material increased 11 percent above 1968
levels and of the total, 37 percent was used
in paints, 23 percent in ceramics, 14 percent
in insecticides, 8 percent as asphalt filler, 5
percent by the rubber industry, and 13 per-
cent by the cosmetic, rice polishing,
foundry, textile, paper, and other indus-
tries. Less than 1 percent of the talc was
exported.

The Chas. Pfizer & Co., Inc. Bonny
mine, Inyo Gounty, was converted from an
underground to open pit mine.

Wollastonite.—Production and sales of
wollastonite from a quarry north of
Blythe, near Midland, Riverside County by
Chas. Pfizer & Co., Inc., declined slightly.
The material was trucked to the company
plant at Victorville and processed for use
in the ceramic industry.

Water—Rules and regulations for leases
and prospecting permits for geothermal re-
sources and a tax court decision declaring
that geothermal steam is a natural gas and
eligible for depletion allowance are sum-
marized at the biginning of the chapter
under the heading—Legislation and Gov-
ernment Programs.

Near The Geysers, Sonoma County,
Union Oil Co. in a joint venture with
Magma Power Co. and Thermal Power Co.
deepened one well, drilled five wells to
depths of 4,450, 6,638, 5,570, 6,639, and
6,426, respectively, and started a sixth well.
The group had completed 57 wells and ex-
tended significantly the known geothermal
field in an area estimated to have steam
reserves equivalent to about 1.5 million
kilowatts. One well tested at a rate of
225,000 pounds of superheated dry steam
per hour, the equivalent of 11,000 kilo-
watts.

Steam was sold under contract to Pacific
Gas and Electric Co. (PG&E) for genera-
tion of electricity. PG&E, installed a new
28,000 kilowatt generating unit, thus in-
creasing its total power-generating capacity
to 82,000 kilowatts, and began constructing
power facilities to add another 55,000 kilo-
watts of capacity in 1971.

Signal Oil Co’s. discovery of geothermal
steam in the castle Rock Springs area,
Lake County, extended the proven field
eastward more than 1 mile. Signal drilled
four wells to depths of 7,276, 5,478, 5,180,
and 8,049 feet, respectively.
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Geothermal Resources International (GRI)
entered into a joint venture with Systems
Capital Corp. and Vanderbilt Corp. to
invest $36 million to drill 30 wells and
build generating plants to supply 300,000
kilowatts of power to the Northern Califor-
nia Power Association of 11 municipally
owned utilities. The power contract was
contingent upon GRI obtaining use of
established power transmission lines, an un-
resolved problem. A well started by GRI
near The Geyers was not completed at
yearend.

Water condensed from steam during
power generation contained borate, a sus-
pected pollutant of Sulphur Creek, a natu-
ral stream at The Geysers. To comply with
regulation of the State Water Quality Con-
trol Board, tests were made to determine
the feasibility of injecting condensate
water into an abandoned well 2,900 feet
deep that had lacked sufficient steam flow
and pressure for use as a power source.
About 10,000 barrels per day of concen-
trate was injected with no apparent effect
on adjacent steam wells.

In the Casa Diablo geothermal field,
Mono County, Magma Power Co. drilled a
shallow exploration well at Mammoth
Lake. At Kelley Hot Springs, Modoc
County, GRI drilled an unsuccessful test
steam well.

Other Nonmetals.—Crude vermiculite,
obtained from out-of-State, was exfoliated
at plants in Alameda, Los Angeles, and
Orange Counties. Production and sales in-
creased 38 percent over those in 1968, with
the main uses for insulation, aggregate,
and agricultural products.

Production of natural and manufactured
iron oxide pigments in Alameda County
by the C. K. Williams Div. of Chas. Pfizer
& Co., Inc., increased 8 percent in quantity
and 9 percent in value. Although most of
the output was manufactured red, brown,
and yellow oxides, the company also used
out-of-State raw materials to produce natu-
ral brown and red oxides, Venetian red,
ocher, sienna, umber (burnt and raw), and
vandyke brown.

Fontana Slag Co. acquired Mineral Wool
Insulation Co., a processer of blast furnacc
slag at Fontana, San Bernardino County.
Production of slag for use in ballast, con-
crete aggregate, roofing granules, filter
media, and road paving materials was
more than double that of 1968.
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Great Lakes Carbon Corp., in a plant in
Antelope Valley Kern County, manufac-
tured graphite from petroleum coke. The
graphite was used for anodes, electrodes,
crucibles, and other vessels. Production in-
creased 22 percent above that of 1968.

METALS

Antimony.—No antimony was produced;
however, assessment work was preformed in
Kern County.

Copper.—Production of copper as a by-
product from the treatment of tungsten
ore, gold-silver ore, lead-zinc ore, mine
dumps and mill tailings and from explora-
tion was recorded by 11 operators in five
counties—seven in Inyo, one in San Ber-
nardino, and one each in Alpine, Imperial,
and Stanislaus. More than 99 percent of
the output came from Inyo County where
Union Carbide Corp., the largest producer,
recovered copper from the treatment of
tungsten ore from its Pine Creek Mine,
and the Darwin Group (West Hill Explo-
ration Inc.) recovered copper as byproduct
from treatment of lead-zinc ores. Produc-
tion declined nearly 5 percent from that of
1968 but value increased more than 8 per-
cent.

A number of companies conducted
exploration projects for copper and related
metals (see partial list under Trends and
Developments) . Such projects were under-
way in the following counties: Calaveras,
Imperial, Plumas, Shasta, Siskiyou, and
Yuba.

Gold.—Although lode gold production
increased 107 percent above that of 1968,
total preduction declined nearly 50 percent
because of a drop in placer gold produc-
tion. The latter decreased 80 percent, re-
flecting the cessation of gold dredging in
California when Yuba Consolidated Indus-
tries shut down the old “Yuba 21” dredge
on October 1, 1968. Lode gold shipments
were reported by 24 operators in 11 coun-
ties—eight in Inyo, four in Sierra, two each
in Amador, Sacramento and San Bernar-
dino, and one each on Alpine, Imperial,
Kern, Mariposa, Modoc, and Nevada.
About 71 percent of the lode gold was
produced from the Oriental Mine in Sierra
County by Dickey Exploration Co. Three
other mines produced more than 100
ounces of gold each: Vanderbilt mine op-
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erated by Heavy Metals Tech. Corp., San
Bernardino County; Darwin Group lead-
zinc mine operated by West Hill Explora-
tion Inc., Inyo County; and Zaca gold-sil-
ver mine, Alpine County.

Most of the placer gold was recovered as
a byproduct from sand and gravel
operations in eight counties—three in
Fresno, two each in Sacramento and Shasta,
and one each in Los Angeles, Merced,
San Joaquin, Stanislaus and Yuba. Small
production by one bucketline dredge, two
drift mines, two nonfloating washing
plants, one suction dredge, and eight
small-scale hand and mechanical operations
was reported in nine counties—three in
Sierra, two each in Placer, Plumas, and
Yuba, and one each in Mono, Nevada, Sis-
kiyou, Stanislaus, and Tuolumne. Seven
operations produced more than 100 ounces
of placer gold each in the following coun-
ties: Two each in Sacramento and Yuba
and one each in Fresno, San Joaquin, and
Stanislaus.

Iron Ore—The quantity and value of
iron ore production declined 7 percent
below levels of 1968. Exports decreased 23
percent. Three companies mined iron ore
by open pit methods in three counties—
Pacific Western Industries, Inc. produced
ore in Kern County for use in its cement
plant. American Exploration & Mining Co.
discontinued operations in October at the
Iron Age mine in San Bernardino County.
Kaiser Steel Corp. beneficiated iron ore at
the Eagle Mountain mine, Riverside
County, and shipped the concentrates to
its steel plant at Fontana, to the Los An-
geles harbor for export, and to cement
plants.

Lead.—Although lead production fell 37
percent in quantity its value was only
29 percent below that of 1968, reflecting a
rise in metal price. Lead shipments were
reported by 17 operators in five counties—
eight in Inyo, six in San Bernardino, and
one each in Alpine, Sacramento, and Stani-
slaus. Nearly 91 percent of the lead was pro-
duced in Inyo County by four mines—Dar-
win Group, the largest producer, Jubilee,
Santa Rosa, and Pennsylvania mines.

Lead also was recovered from two sec-
ondary sources in Los Angeles County:
Slag from a scrap-lead reverberatory fur-
nace and flue dust from a steel furnace.
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Table 18.—Mine production of gold, silver, copper, lead, and zinc in 1969,
by counties, in terms of recoverable metals

Mines producing ! Mé.teria.l Gold Silver
sold or (lode and placer) (lode and placer)
County treated 2
Lode Placer (short Troy Value Troy Value
tons) ounces ounces
10 104,502 492  $20,423 474,928  $850,430
1 40 22 913 5 9
1 8 10 415 10 18
_______________ 11 457 ________ ..
2 35 573 23,785 4 it
5 1,200 w W 1,596 2,858
3 8 2,603 3,89g 161,7%3 926 1,658
R 1 138 276 11,457 80 322
5 7 2,959 2,622 108,841 14,244 25,507
27 14 111,485 7,904 828,097 491,927 880,879
Copper Lead Zine
Total
Short tons  Value Shorttons Value Shorttons Value value
Inyo ... . 1,126 $1,070,608 2,283 $680,240 $969,279 $3,590, ggg
433
457
28,862
28,933
163,396
________ 26,412
1,884 168,413

2,518 750,113 971,485 4,003,891

‘W Withheld to avoid disclosing individual company confidential data; included with ‘“Undistributed.”
. 1 Excl\:;les itinerant prospectors, “‘snipers,” ‘“high-graders,” and others who gave no evidence of legal right
0 property.
2 Does not include gravel washed.
3 Includes Alpine, Amador, Fresno, Imperial, Kern, Los Angeles, Merced, Mono, Nevada, Placer, San
Joaquin, Shasta, Tuolumne, and Yuba Counties, and counties indicated by symbol W.
4 Less than 14 unit.

Table 19.—Mine production of gold, silver, copper, lead, and zinc,
in terms of recoverable metals 1

Material
Mines producing 2 sold or Gold (lode and placer) Silver (lode and placer)
Year treated 3
Lode Placer (thousand Troy ounces Value Troy ounces Value
short tons) (thousands) (thousands)
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
34 11 76 15,682 616 597,961 1,282
27 14 111 7,904 328 491,927 881
NA NA NA 106,258,263 2,421,261 121,099,564 100,386
Copper Lead Zinc
Total
Short tons Value Short tons Value Short tons Value value
(thousands) (thousands) (thousands) (thousands) *
1,165 $825 1,810 $565 225 $66 $3,911
1,078 780 1,976 597 335 97 ,987
788 602 1,785 486 441 122 2,854
1,182 989 4,001 1,057 3,525 952 4,896
1,129 1,073 2,518 750 3,327 971 4,004
647,225 214,612 278,285 56,484 158,672 37,816 2,830,560

NA Not available. .

! Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings; tungsten
ore; and ore, old tailings, and slag shipped to smelters during calendar year indicated. .

2 Excludes itinerant prospectors, “‘snipers,” “high-graders,” and others who gave no evidence of legal right
to property.

3 Does not include

4 Data may not ad

ravel washed.
to totals shown because of independent rounding.
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Table 20.—Mine production of gold, silver, copper, lead, and zinc in 1969, by types
of material processed and methods of recovery, in terms of recoverable metals

3 Gold Silver Copper Lead Zinc
Type of material processed and method of recovery (troy (troy (thousand (thousand (thousand
ounces) ounces) pounds) pounds) pounds)
Lode:
Amalgamation: Ore_________________________ 1,869 418 ... ______ ..
Concentration and smelting of concentrates:
Te .. 1,860 449,657 2,239 3,512 6,206
Tailings_______________________________ ______ 122 ______ 2 @)
Total3_ ________ . __ 1,860 449,779 2,239 3,514 6,207
Direct smelting:
T o e 1,503 41,011 15 1,063 435
Cleanup and oldslag__._________________ 2 383 4 460 12
Total  _ . ___________________________ 1,525 41,394 19 1,523 447
Placer________________ o _______ 2,650 386 ... . .
Grand total s_____________________________ 7,904 491,927 2,258 5,036 6,654
! Includes tungsten ore concentrates.
2 Less than 14 unit.
# Data may not add to totals shown because of independent rounding.
Table 21.—Mine production of gold, silver, copper, lead, and zinc in 1969,
by classes of ore or other source materials in terms of recoverable metals
Material
Number sold or Gold Silver = Copper Lead Zinc
Source of treated (troy (troy (thou- (thou- (thou-
mines  (short ounces) ounces) sand sand sand
tons) pounds) pounds) pounds)
Lode ore:
Dry gold and dry gold-silver 1 2___ 12 6,252 4,737 15,958 2 7 2
Drysilver_ ____________________ 4 165 3 679 _______ 1 1
Total_ ______________________ 16 6,417 4,740 16,632 2 8 3
Copper, lead, and lead-zine 1 3____ 10 104,463 393 425,985 187 4,567 6,639
Other lode material:
Gold cleanup, lead cleanup, lead
slag, and tungsten ! * 5555 121 48,852 2,070 460 12
Lead tailings_______________ 1 50 _______ 122 _______ 2 (&)
Total .. _________________ 1 605 121 48,974 2,070 462 12
Total lode material 7_ 27 111,485 5,254 491,591 2,258 5,036 6,654
Placer__________________ 14 ® 2,650 836 ____ . . ..
Total all sources______________ 41 111,485 7,904 491,927 2,258 5,036 6,654

1 Combined to avoid disclosing individual company confidential data.

211 gold mines and 1 gold-silver mine.

32 copper mines, 7 lead mines, and 1 lead-zinc mine.

4 From properties not classed as mines; excludes one tungsten mine from which gold, silver,

recovered as a byproduct.
5 Excludes tungsten ore tonnage.
6 Less than 1% unit.

and copper were

7 Data may not add to totals shown because of independent rounding.
8 122,529 cubic yards. Does not include material washed at commercial gravel plants to produce 2,174 ounces
of byproduct gold and 290 ounces of byproduct silver included in placer totals.

Mercury.—Production declined at the
New Idria mine, the largest producer of
mercury in the State and Nation because
lower grade ores were encountered. Califor-
nia production, totaling 18,480 flasks, was
2,937 flasks lower than in 1968, a decline
of 14 percent; the value decreased 19 per-
cent. Declines took place despite an in-
crease from 53 to 72 in the number of

mines reporting. Most of the additional
mines were producers of only a few flasks
each employing simple retorts for process-
ing.

The most important increases were at
the Abbott, Gilbraltar, Guadalupe, and
Culver-Baer mines, while significant de-
creases were reported at the Altoona, El
Capitan (Last Chance), Knoxville, and
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New Idria mines. The drop at the Altoona
was the result of development work on a
shaft that interfered with normal produc-
tion, but production recovery was expected
to increase in 1970 with an expansion
scheduled in output. The El Capitan mine
was operated under lease by a Spokane,
Wash., firm for most of the year. During
the year, the average ore grade declined to
where it became unprofitable to haul by
truck to the furnace plant, which was lo-
cated some distance away alongside State
Highway 58, west of Tehachapi, Calif. At
the Knoxville mine, a labor dispute report-
edly disrupted operations for much of the
year.

Six California mines produced 1,000
flasks or more in 1969, two produced 500
to 1,000 flasks each, and 11 produced 100
to 500 flasks each. Mines producing 100
flasks or more accounted for all but 4 per-
cent of total California output. The six
leading producers, with combined outputs
comprising nearly three-fourths of the
total production were: New Idria Mining
& Chemical Co., San Benito County; Buena
Vista Mines, Inc., San Luis Obispo County;
Sonoma Mines, Inc.,, (Mt. Jackson mine)
Sonoma County; Guadalupe Mining Co.,
Santa Clara County; Sunbird Mines, Inc.
(Gibraltar mine), Santa Barbara County;
and Buttes Gas and Oil Co. (Gambonini
mine) , Marin County. The Abbott mine of
International Resources, Inc., in Lake
County rose to the rank of producers of
between 500 and 1,000 flasks. If the several
separate smaller mines, which fed into the
company’s furnacing plant, were counted
together, International Resources ranked
among producers of 1,000 flasks or more
for the year.

Production by furnacing alone was re-
ported at 17 mines, by retorting alone at
51 mines, and by both furnacing and re-
torting at three mines. Some mercury was re-
covered from mine dumps during the year,
either by flotation of cinnabar and retort-
ing or by direct furnacing of the low-grade
material. Producing properties of record
were distributed by counties, as follows:
Lake (eight); San Luis Obispo and Sono-
ma (seven each); Napa and San Benito
(five each); Santa Clara (four); Colusa
and Marin (three each); Inyo, Santa Bar-
bara, and Trinity (two each); Contra
Costa, Fresno, Kings, Mendocino, Monterey,
San Mdteo, Solano, Stanislaus, and Yolo
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(one each). Locations of 15 other proper-
ties remained undetermined.

Development continued on properties ac-
quired by New Idria Mining & Chemical
Co. in the Almaden area of Santa Clara
County, southwest of San Jose. A new
100-ton-per-day rotary furnace being in-
stalled was due for operation early in 1970.
Work was nearly complete on an explora-

“tion project at the New Idria mine con-

ducted under an Office of Minerals
Exploration loan. Development was under-
way at the Sulphur Bank mine, on the
shores of Clear Lake in Lake County, and
at the Reed mine, in Yolo County, in joint
programs by Franciscan Mining Co. and
Earth Resources Co. The One Shot Mining
Co. brought a new furnace plant and its
Manhattan and One Shot Mines, north of
the Knoxville mine, Napa County, into
production, and produced nearly 100 flasks
of mercury. Phelan Sulphur Co. explored
the Little King mine in Kings County.
Sovereign Industries, Inc., worked the Har-
rison mine in Yolo County, processed low-
grade surface ore for part of the year, and
then discontinued operations. Corduroy
belt concentrators were employed at the
Harrison mine and at the Manzanita mine,
Colusa County. A new mill and rotary fur-
nace were planned at the Chileno Valley
mine in Marin County. The Up-and-Down
mine, several miles south of the El Capi-
tan mine, in the Last Chance Range north
of Death Valley, operated on a small scale,
with ore trucked to a Nevada mill for
processing. A 60-ton-per-day rotary furnace
was scheduled for installation at the Guad-
alupe mine.

Molybdenum.—Molybdenite and powel-
lite were recovered by Union Carbide
Corp. as byproducts in the processing of
tungsten ores from the Pine Creek under-
ground mine, Inyo County. Recovery of
both oxides (poweliite) and sulfides (mo-
lybdenite) was lower than in 1968. Ship-
ments of oxides more than doubled those
of 1968 but shipments of sulfides were
much lower. Total shipments, all to do-
mestic consumers, increased 76 percent in
quantity and 88 percent in value.

Pig Iron and Ferrous Scrap.—Four blast
furnaces at the Kaiser Steel Corp. inte-
grated steel plant near Fontana, San Ber-
nardino County, produced all of the State’s
pig iron. Production was slightly above
that of 1968. Plants of United States Steel



THE MINERAL INDUSTRY OF CALIFORNIA 157

Table 22.—Mercury production, by method of recovery

Reéovery method

Oper- Furnaced ! Retorted Unclas- Total
ating sified
Year mines Ore Ore (76-pound
treated 76-pound treated 76-pound flasks)? 76-pound
(short flasks (short flasks flasks Value 3
tons) tons)
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
53 176,502 19,494 40,380 1,918 5 21,417 11,470,089
72 215,495 16,093 37,199 2,887 w 18,480 9,333,139
r Rge}n'sed. W Withheld to avoid disclosing individual company confidential data; included with “Fur-
naced.”

1 Includes ore and mercury from dum‘fs not separable.

2 Includes mercury recovered from ol
3 Value calculated at average New York price.

Corp. at Torrance and Bethlehem Steel
Corp. at Vernon, Los Angeles County, used
pig iron shipped from other States to mix
with iron and steel scrap to make steel in
open-hearth and electric-arc furnaces. Kai-
ser used pig iron and scrap to make steel
in open-hearth furnaces and in the State’s
only basic-oxygen furnace. Six smaller
plants operated on ferrous scrap alone:
Armco at Torrance, Southwest Steel Rolling
Mills at Watts, and Soule’ Stdel Co. at
Long Beach, Los Angeles County; Judson
Steel Corp. at Emeryville and Pacific States
Steel Corp. at Union City, Alameda
County; and Etiwanda Steel Producers,
Inc., San Bernardino County. Pacific States
Steel Corp. operated open-hearth furnaces;
all the other plants operated electric arc
furnaces.

Kaiser Steel Corp. announced a $6 mil-
lion expansion program to increase pig-
iron production by 500,000 tons per year
and raw steel capacity (ingots) to 3.4 mil-
lion net tons per year. The project, to be
completed in 1972, will not involve new
furnace construction.

Platinum.—No platinum has been pro-
duced in the State since Yuba Consolidated
Gold Fields, Yuba County, shut down its
gold dredge in October 1968.

Rare-Earth Minerals.—Mill production,
including partial processing of rare-earth
oxides contained in bastnaesite concentrate,
at Mountain Pass, San Bernardino County,
totaled 27.3 million pounds according to
the 1969 Annual Report of the Molybde-
num Corporation of America (Molycorp) .
The output was about 20 percent higher
than that of 1968 because of increased de-
mand for phosphors used in color televi-

surface ores, dumps, and placers.

sion sets and increased use of rare-earth
oxides for petroleum-cracking catalysts and
in the manufacture of glass and ductile
iron products. Bastnaesite ore contained
mainly “light” rare-earths, principally cer-
ium (Ce), lanthanum (La), neocdymium
(Nd), and praseodymium (Pr), but also
small amounts of samarium (Sm), gadoli-
nium (Gd), and europium (Eu). In 1969,
19.6 million pounds of bastnaesite flotation
concentrate was processed at the company’s
chemical plant where it was roasted and
treated with hydrochloric acid; then the
rare-earth oxides were selectively extracted
by use of a liquid-liquid ion exchange
process (also known as solvent extraction) .
The remaining 7.7 million pounds of con-
centrate was sold to processors im the
United States and in foreign countries. Cer-
ium was used as an ingredient in specialty
glass, as a glass-polishing compound, and
in ductile steels and metal alloys. Lan-
thanum and praseodymium were additives
in glass. A mixed compound of lanthanum
and several other rare-earth oxides was
used as a catalyst in cracking petroleum
crude oil. Gadolinium and europium were
used for neutron shielding in the nuclear
energy industry. Europium was used to
produce the red phosphor in television
tubes.

Silver.—Production of silver declined 18
percent in quantity and 31 percent in
value from that of 1968. More than 90
percent of the silver was produced in Inyo
County as a byproduct of treatment of
lead-zinc ores and a tungsten ore. Silver
production was reported at 29 lode mines
in 11 counties—I11 in Inyo, five in San
Bernardino, three in Sierra, two each in
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Amador and Sacramento, and one each in
Alpine, Imperial, Kern, Mariposa, Modoc
and Stanislaus. Four mines produced more
than 10,000 ounces each: Darwin Group,
the largest producer (primarily a lead-zinc
mine), Pine Creek (tungsten mine), and
Santa Rosa (lead mine), all three in Inyo
County, and the Zaca (gold-silver mine) in
Alpine County. A small amount of silver
was recovered in gold placer operations.
Tungsten.—Production of scheelite ore
was down 13 percent; treatment and ship-
ments of concentrates declined 10 percent
in quantity and 4 percent in value com-
pared with 1968. The number of producers
dropped from 28 in 1968 to 15—three in
Inyo, two in San Bernardino, one in Ma-
dera County, and nine at undetermined lo-
cations. The Pine Creek underground mine
in Inyo County, owned by Union Carbide
Corp., was the nation’s largest tungsten
producer. Union Carbide purchased con-
centrates from smaller mine operators in
California, Arizona, Nevada, Ohio, and
Utah and from the U.S. Government stock-
pile. A few producers in Inyo and Madera

MINERALS YEARBOOK, 1969

Counties sent concentrates to Kennemetal,
Inc., in Nevada.

Nine mines that had reported produc-
tion in 1968 were idle—two each in Fresno
and Tulare and one each in Inyo, Kern,
Madera, San Bernardino, and Tuolumne
Counties. Two mines in Tulare County
and two in Inyo County reported severe
storm and flood damage. New Idria Min-
ing and Chemical Co. sold the Strawberry
mine in Madera County to Quad Metals
Corp., and the mine was idle during the
year.

Zinc.—Zinc production declined 6 per-
cent in quantity but rose 2 percent in
value above that of 1968. Zinc was pro-
duced by 16 operators in four counties—
eight in Inyo, six in San Bernardino, and
one each in Alpine and Sierra. More than
99 percent of the zinc was produced in
Inyo County by Darwin Group, the largest
producer, and the Santa Rosa mine oper-
ated by Bare and Sherrod.

A small quantity of secondary zinc was
recovered from steel-furance flue dust and
scrap-lead reverberatory furnace slag.
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Table 23.—Principal producers

Commodity and company Address Type of activity County
Asbestos:
Atlas Asbestos Co__________ P.O. Box 805 Open pit mine_______ Fresno.
Coalinga, Calif. 93210
Coalinga Asbestos Co_______ P.O. Box 1045 ceedoo Do.
X Coalinga, Calif. 93210
Pacific Asbestos Corp_______ P.O. Box 127 eedo_ o ___ Calaveras.
X . Copperopolis, Calif. 95228
Union Carbide Corp_._______ P.O. Box K ceedoo o San Benito.
King City, Calif. 98930
Barite:
L.G. Embree______________ P.O. Box 217 ceedoo . Tulare.
Wofford Heights, Calif. 93285
Yuba Minerals & Milling Co_. P.O. Box 1721 ceedoo Shasta.

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:
Leslie Salt Company________
National Chloride Company
of America.

Carbon dioxide:
Standard Oil Co____________

Cement;
American Cement Corp

Calaveras Cement Co_._____

California Portland
Cement Co.
Ideal Cement Co_._________

Kaiser Cement & Gypsum
Corp.

Monolith Portland
Cement Co.

Pacific Cement & Aggre-
gates Division, Lone Star
Cement Corp.

Pacific Western Industries,

-Inc.
Southwestern Portland
Cement Co.

Clays:
American Cement Corp._____
Atkinson Brick Co__._.._____
Basalt Rock Co., Inc__ . ____
Calaveras Cement Div.,
The Flintkote Co.
California Non-Metallics. _ - _
Cyrona Clay Co______.______

Crestlite Inc., Div. of
Susquehanna-Western,

c.
Davidson Brick Co.___

Excel Mineral Co___________

Ideal Cement Co.__.________

Bakersfield, Calif. 93302

OMB-508, Kerr-McGee Bldg.

Oklahoma City, Okla. 73102

636 California St.

San Francisco, Calif: 94119

P.O. Box 75128, Stanford
Station

Los Angeles, Calif. 90005

OMB-508, Kerr-McGee Bldg.
Oklahoma City, Okla. 73102

P.O. Box 3864

Newark, Calif. 94560
Suite 803-Wilflower Bldg.
615 S. Flower Street

Los Angeles, Calif. 90017

225 Bush Street
San Francisco, Calif. 94120

2404 Wilshire Blvd.

Los Angeles, Calif. 90057
315 Montgomery St.

San Francisco, Calif. 94104

612 S. Flower St., Mobil Bldg.
Los Angeles Calif. 90017

620 Denver National Bldg.
Denver, Colo. 80202
Permanente Road
Permanente, Calif. 95104
Box 65677 Glassell Station
Los Angeles, Calif. 90065
400 Alabama St.

San Francisco, Calif. 94110

3810 Wilshire Blvd.
Los Angeles, Calif. 90005
1034 Wilshire Blvd.
Los Angeles, Calif. 90017

P.O. Box 832
Riverside, Calif. 92501

13633 S. Central Avenue
Los Angeles, Calif. 90059
8th & River Streets
Napa, Calif. 94458

San Andreas, Calif. 95249

P.O. Box 328

Trabuco Canyon, Calif. 92678
628 Lancer Lane

Corona, Calif. 91720

Camino De Estrella

San Clemente, Calif. 92672

- 4701 E. Floral Avenue

Los Angeles, Calif. 90022
3451 E. 26th Street

Los Angeles, Calif. 90023
420 Ideal Cement Bldg.
Denver, Colorado 80202

San Bernardino.

Do.

Inyo, Kern.

San Bernardino.

ceedoooo Do.
ceedoo L Do.
Natural gasoline Kern.
processing plant.
Dry process portland Riverside, .
cement plants. San Bernardino.
Wet and dry process Calaveras,
portland cement Shasta.
plants.

Dry process portland Kern, San Bernar-

cement plants. dino.

‘Wet process portland San Benito,
cement plants. San Mateo.
cedooo il San Bernardino,

Santa Clara.
ceedoo o Kern.
Dry process portland Santa Cruz.
cement plant.
ceedoo oo Kern.

‘Wet and dry process
portland cement

San Bernardino.

plant.
Open pit mine_______ Orange, River-
side, San
Bernardino.
ceedo_ oo Los Angeles.
Napa.

Amador, Cala-
veras, Shasta.

—.do______________ Los Angeles.
R U Kern.
eeodo____________._ San Mateo,

Santa Cruz.
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Table 23.—Principal producers—Continued

Commodity and company

Address

Type of activity County

Clays—Continued

International Pipe &
Ceramics Corp.

Kaiser Industries Corp._____
Lightweight Processing Co___
Lincoln C]a(y Products

L. P. McNear Brick Co_____

Mission Valley Brick Co____

Pacific Cement &
Aggregates. )

Pacific Clay Products_______

Port Costa Products Co_____

Standard Industrial
Minerals.
‘Wilbur-Ellis Co_ . .________

Coal (lignite):
Alpco Division of Inter-
pace Corp.
Copper:
Union Carbide Corp.,
Mining & Metals, Div.
West Hill Exploration
Inc., T. A. C. Darwin
Mines Dept.

Diatomite:
GREFCO,Inc_...._._.____
Johns-Manville Products

Corp.
Pozzolan Products, Inec______

Feldspar:
Del Monte Properties Co___

Owens-Illinois Glass Co_____

Gold:
Dickey Exploration Co______
Heavy Metals Tech. Corp..__

Fred Santoni______________

‘West Hill Exploration, Inec.,
T, . Darwin Mines

Dept.

Gypsél L. Fanmn Agricultural
H.GM. Holloway, Ine.______
Monolith Portland Cement
Suggx'—ior Gypsum Co________

Temblor Gypsum Co._______

United States Gypsum Co___

Iron Ore:
American Exploration &
Miniug Co.

Kaiser Steel Corp__________

2901 Los Feliz Blvd.
Los Angeles, Calif. 90039

800 Lakeside Drive
Oakland, Calif. 94612
650 S. Grand Avenue
Los Angeles, Calif. 90017
P.O. Box 367
meoln, Cahf 95648
P.O.

San Rafael Cahi 94902
P.O. Box 3
San Diego, Calif. 92103
400 Alabama Street
San Francisco, Calif. 94110
1255 W. 4th Street
Los Angeles, Calif. 90017
P.O. Box 5
Port Costa, Calif. 94569
Rte. 4, Box 1
Blshop, Cahf 93514
P.O. Box 1286
Fresno, Calif. 93715

P.O. Box 787
Ione, Calif. 95640

270 Park Ave., 38th Floor
New York, N.Y. 10017
Lone Pine, Calif. 93545______

630 Shatto Place
Los Angeles, Calif. 90005
Lompoec, Calif. 93436___ _____

1321 Westwood Blvd.
Los Angeles, Calif. 90024

P.O. Box 150

Pacific Grove, Callf 93950
P.O. Box 1035-1036
Toledo, Ohio 43601

Alleghany, Calif. 95901_______
406 Wilshire Blvd., Suite 204
Santa Monica, Caiif. 90401
5078 W. Shields Ave.

Fresno, Calif. 93705

Lone Pine, Calif. 93545_____.

Rte. 1, Box 7, Famosa Hwy.

Wasco, Calif. 93280

714 Sixth St.

‘Wasco, Calif. 93280

Box 65677 Glassell Station

Los Angeles, Calif. 90065

2150 Franklin St.

Oakland, Calif. 94612

Carrisa Plains, Star Rte.
Box 80

Santa Margarita, Calif. 93453

101 S. Wacker Drive

Chicago, Ill. 60606

P.O. Box 129
Tweng%nine Palms, Calif.

P.O. Box 158
Eagle Mtn., Calif. 92241

Amador, Placer,

Riverside,
San Bernardino,
Sutter, Yuba.
ceedoo . Alameda.
ceedoo San Bernardino,
Ventura.
ceedoo . Placer.
ceedo Marin.
ceeedO San Diego.
PR 1 Santa Cruz.
ceedoo . Amador, Orange,
Riverside.
ceedoo . Contra Costa.
I s U S Mono.
ceedoo . San Benito
Strip mine___________ Amador.
Underground mine____ Inyo
ceedoo o __ Do.

Santa Barbara.

o Sdoo Do.

eeedoo . Do.

ceedoo Monterey.
ceedoo Do.
Underground mine____ Sierra.

ceedoo o San Bernardino.

Byproduct of sand Fresno, Merced,

and gravel opera- Sacramento,
tion. San Joaquin,
Shasta, Stan-
islaus, Yuba.
Underground mine____ Inyo.
Open pit mine_______ Kern.
ee-do_ .. Do.
ceedoo o Ventura.
- ,d(; ______________ Kern, San Luis
Obispo.
ceodo_ o ___ Kern.
_o-do______________ Imperial.
oe-do______________ San Bernardino.
_do_ ... Riverside.
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Table 23.—Principal producers—Continued

Commodity and company Address Type of activity County
ad:

Bare & Sherrod. . __________ P.O. Box 538 Underground mine_._. Inyo.
Lone Pme, Calif. 93545

Monte Cristo Mining Corp_. P.O. Box 218 ceeadoo oo Do.
Las Vegas, Nev. 89101

West Hill Exploration Inc., Lone Pine, Calif. 98545______ ____ do______________ Do.

. A. C. Darwin Mines
Dept.
Lime: |

American Crystal Sugar Co_.. Box 419 Shaft kiln___________ Yolo.
Denver, Colo. 80201

Diamond Springs Lime Co.__ P.O. Box 407 Rotary kiln and El Dorado.
Diamond Springs, Calif. 95619 ggntinuous hydra-

T.

The Flintkote Co__..___._.___ P.O. Box 57367 Flint Station Shaft and rotary Contra Costa,
Los Angeles, Calif. 90057 kllns, contmuous Tuolumne.

Holly Sugar Corp_____..___ Box 1052 Shaft kxlns ‘and Glenn, Imperial,
Colorado Springs, Colo. 80901 continuous hydra- Orange, San

tor. Joaquin.
Kaiser Aluminum & Chem. Moss Landing, Calif. 95039_.. Rotary kiln and Monterey.

Corp.

Chas. Pfizer & Co., Inc._____

Spreckels Sugar Co_________
Stauffer Chemical Co. . _____

Union Sugar Division_______
Lithium minerals:
American Potash & Chem-
ical Corp.
Magnesium compounds:
F 07 5 +
Kaiser Aluminum & Chem.
Corp.
Merck & Co., Inc____...___
Mercury:
Buena Vista Mines, Inc_.___
Buttes Gas & Oil Co________
Floyd Edwards_________.____
Guadalupe Mining Co__.__.
Hugh C. Ingle, Jr__________
International Resources Inc.

Knoxville Exploration &
Mining.
Neg Idria Mining & Chem.

0.
New Klau Mining & Con-
struction Co.
Quad Metals Corporation.____

Sonoma Mines, Inc.________
Sulphur Creek Mining._ . ____
Sunbird Mines, Ltd.__ ... __
Molybdenum:
Union Carbide Corp.,
Mining & Metals Div.
Natural gas:

Amerada Div. Amerada
Hess Corp.

Occidental Petroleum Corp.

P.O. Drawer AD
Victorville, Calif. 92392

2 Pine St.

San Francisco, Calif. 94111
636 California St.

San Francisco, Calif. 94119

230 California St.
San Francisco, Calif. 94111

OMB-508, Kerr-McGee Bldg.
Oklahoma City, Okla. 73102

P.O. Box 344
Newark, Calif. 94560
Moss Landing, Calif. 95089___

Rahway, N. J. 07065._ ______

P.O. Box 753

Paso Robles, Calif. 98446
2150 Franklin St.
Oakland, Calif. 94612
9516 Graton Road
Sebastopol, Calif. 95472
14900 Guadalupe Mine Road
San Jose Calif. 95120
P.O. Box 553
Middletown, Calif. 95461
2225 Hillside Drive
Santa Rosa, Calif. 95404
P.O. Box 2655
San Francisco, Calif. 94126
3457 So. Cedar
Fresno, Calif. 93745
Adelaide Road
Paso Robles, Calif. 93446
827 Lincoln Building
Spokane, Wash. 99201
P.O. Box 226
Guerneville, Calif. 95446
201 Ridge Roa
Ukiah, Calif. 95482
1018—A Anacapa
Santa Barbara, Cahf. 93101

270 Park Ave., 38th Floor
New York, N. Y. 10017

Box 417
Rio Vista, Calif. 94571

10889 Wilshire Blvd.
Los Angeles, Calif. 90024

continuous hydra-

tor.
Fluidized-bed kiln
and continuous

San Bernardino.

hydrator.
Shaft and rotary Monterey, San
kilns. Joaquin, Yolo.

Rotary kiln and
continuous hydra-

San Bernardino.

Santa Barbara.

Dry lake brines_ _____ San Bernardino.

Salt works bitterns_ .. San Diego.
Sea water processing__. Monterey.
ceedoo L San Mateo.

Underground mine.... San Luis Obispo.

Open pit mine__ _____ Marin.
Underground mine.___ Do.
ceedo ool Santa Clara.
Open pit and under- Napa.
ground mines.
S . [ Colusa, Lake,
Sonoma.
Open pit mine__ _____ Napa.
Open pit and under- San Benito,
ground mines. Santa Clara.

Open pit mine__ _____ San Luis Obispo.

Underground mine__.. Inyo.
doo_ . Sonoma.
ceedoo . Do.

Santa Barbara.
Underground mine._.. Inyo.

Contra Costa,
Sacramento,
San Joaquin,
Solano.

Colusa, Contra
Costa, Sacra-
mento, San
Joaquin,
Solano, Sutter,
Yolo.
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Table 23.—Principal Producers—Continued

Commodity and company

Address

Type of activity

County

Natural gas—Continued
Shell 0il Co. _____.___._____

Signal Oil and Gas Co______

Standard Oil Co. of
California.

Texaco, Inc________________

Union 0il Co. of California. _

Natural gas liquids:
Atlantic Richfield Co___.___

Getty Oil Company_._______
Mobil Oil Co____________.__
Shell Oil Co__ ... .______

Standard Oil Co. of
California.

Texaco, Inc________________

Union 0Oil Co. of California._ _

at:
Peter J. Gambetta._________
R. W. McClellan, Jr________
Vita-Peat Co., Ine__________

Perlite:
American Perlite Co________

Petroleum: X
Atlantic Richfield Co_______

Belridge Oil Co____________

1008 W. 6th St.
Los Angeles, Calif. 90017

1010 Wilshire Blvd.
Los Angeles, Calif. 90017

225 Bush St.
San Francisco, Calif. 94120

3350 Wilshire Blvd.
Los Angeles, Calif. 90005

461 S. Boylston
Los Angeles, Calif. 90017

445 South Figueroa St.
Los Angeles, Calif. 90054

P.O. Box 54050

Los Angeles, Calif. 90005
612 S. Flower St.

Los Angeles, Calif. 90054
1008 West 6th Street
Los Angeles, Calif. 90054

225 Bush Street
San Francisco, Calif. 94120

3350 Wilshire Blvd.
Los Angeles, Calif. 90005

P.O. Box 7600
Los Angeles, Calif. 90054

Route 1, Box 78
Brentwood, Calif. 94513
151 Commercial Way
Costa Mesa, Calif. 92627
P.O. Box 428

Bethel Island Calif. 94511

11831 Vose St.
No. Hollywood, Calif. 91605

5900 Cherry Ave.
Long Beach, Calif. 90805

1300 West 4th St.
Los Angeles, Calif. 90017

Gasfield_____________

Reed-sedge bog_ _ ____
Humus bog___.______

Reed-sedge bog_ _____

Open pit mine__ _____

Oilfields____.________

Contra Costa,

Fresno, Kern,
Kings, Madera,
Santa Barbara,
Solano, Tulare,
Yolo.

Contra Costa,
Sacramento,
San Joaquin,
Solano, Yolo.

Butte, Contra
Costa, Glenn,
Kern, Kings,
Los Angeles,
Sacramento,
San Joaquin,
Santa Barbara,
Solano, Sutter,
Tulare, Ven-
tura, Yolo.

Fresno, Glenn,
Humboldt,
Kern, Madera,
Sacramento,
San Joaquin,
Santa Barbara,
Solano, Sutter,
Tehama.

Contra Costa,
Kern, Sacra-
mento, San
Joaquin,
Solano.

Kern, Santa
Barbara, Ven-
tura.

Kern, Ventura.

Los Angeles.

Kern, Los Ange-
les, Santa
Barbara, Ven-
tura.

Fresno, Kern,
Kings, Los
Angeles,
Orange, Santa
Barbara, Ven-
tura.

Los Angeles,
Santa Barbara,
Ventura.

Fresno, Kern,
Los Angeles,
Orange, Santa
Barbara,
Ventura.

Contra Costa.
Orange.

Contra Costa.

Inyo.

Kern, Los
Angeles, -
Orange, San
Luis Obispo,
Santa Barbara,
Ventura.

Kern, Santa
Barbara.
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Commodity and company

Address

Type of activity

Petroleum—Continued
Chanslor-Western Oil &

Development Co.

Getty Oil Co_______________

Gulf Oil Corp. ... ________

Humble Oil & Refining Co.__
Long Beach (City of)

Dept. of Oil Properties.
Mobil Oil Corp-_-________

Occidental Petroleum Corp. _

Phillips Petroleum Co._
Shell Oil Co_ .. ___________

Signal Oil and Gas Co______

Standard Qil Co. of
California.

Texaco, Inc________________

Union Oil Co. of
California.

Union Pacific Railroad Co___

Phosphate:
Cuyama Phosphate Corp____

Potassium salts:
American Potash & Chem.
Corp.
Pumice:
Aiken Builders Products.____

B.S.B. Cinder Company._____

4549 Produce Plaza
Los Angeles, Calif. 90058

3810 Wilshire Blvd.
Los Angeles, Calif. 90005

5400 Rosedale Hwy.
Bakersfield, Calif. 93302

1800 Avenue of the Stars
Los Angeles, Calif. 90067
925 Harbor Plaza
Long Beach, Calif. 90801
612 S. Flower St.
Los Angeles, Calif. 90017

10889 Wilshire Blvd.
Los Angeles, Calif. 90024

1306 Santa Barbara St.
Santa Barbara, Calif. 93104
1008 West 6th St.

Los Angeles, Calif. 90017

1010 Wilshire Blvd.
Los Angeles, Calif. 90017

225 Bush St.
San Francisco, Calif. 94120

3350 Wilshire Blvd.
Los Angeles, Calif. 90005

461 South Boylston
Los Angeles, Calif. 90017

5480 Ferguson Dri
Los Angeles, Cahf. 90022

401 Alameda De Las Pulgas
San Mateo, Calif. 94402

OMB-508, Kerr-McGee Bldg.

Oklahoma City, Okla. 73102

P.O. Box

Las Vegas, Nev. 89101
Route 1, Box 562
Montague, Calif. 96404

Oilfields._.__________

Open pit mine_______

Dry lake brines_ _____

Orange,
Ventura.
Fresno, Kern,
Los Angeles,
Monterey,
Orange, River-
side, San
Bernardino,
Santa Barbara,
Ventura.
Fresno, Kern,
Los Angeles,
Orange, Santa
Barbara, Ven-
tura.
Do.

Los Angeles.

Fresno, Kern,
Kings, Los
Angeles, Mon-
terey, Orange,
San Benito, San
Luis Obispo,
Santa Barbara,
Ventura.

Contra Costa,
Kern, Los
Angeles,
Orange.

Santa Barbara.

Contra Costa,
Fresno, Kern,
Los Angeles,
Orange, San
Benito, Santa
Barbara,
Ventura.

Fresno, Kern,
Los Angeles,
Orange, San
Luis Obispo,
Santa Barbara,
Ventura.

Contra Costa,
Fresno, Kern,
Kings, Los
Angeles,
Orange, San
Luis Obispo,
Santa Barbara,
Ventura.

Fresno, Kern,
Los Angeles,
Monterey,
Orange,

Santa Barbara,
Ventura.

Fresno, Kern,
Los Angeles,
Orange, San
Luis Obispo,
Santa Barbara,
Ventura.

Los Angeles,
Ventura.

Santa Barbara.

San Bernardino.

Siskiyou.
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Table 23.—Principal producers—Continued

Commodity and company

Address

Type of activity

County

Pumice—Continued

Cinder Products Company. . .
Diamond International

Glas?}p/'[ountain Block, Inec. -
Alvin Lindgren

Red Lava Products of
California.
Shastalite Cinder Co________

U.S. Pumice Supply Co.,

Inc.
Rare-earth metals:

Molybdenum Corp. of
America.

Salt:

Leslie Salt Company._______

Metropolitan Water Dist.
of Southern California.
Pacific Salt & Chemical Co__

Standard Salt Company.____

Weétern Salt Company.______

Sand and gravel:

Antelope Valley Aggregates__
Azusa Western, Inc____.____
Baldwin Contracting Co.,
ne.
Basalt Rock Co., Inc.______
Blue Diamond Concrete
Materials Div., The
Flintkote Co.
California Materials Co_.___
Chandler’s Palos Verdes
Sand & Gravel Co.
Joe Chevreaux._ ... ...

Cogsolidated Rock Products
0.

Crystal Silica Co___________
Del Monte Properties Co____

H. G. Fenton Material Co___
Granite Construction Co____
Hartman Concrete Materials
Inte‘;;lational Pipe &

Ceramic Corp.
Kaiser Industries Corp______

Kern Rock Co_________.___
Livingston-Graham, Inc_._._

Manning Bros. Rock &
Sand Co.
Massey Sand & Rock Co..._

Nelson & Sloan

3450 Lakeshore Avenue
Pa(l)dand Calif. 94610
Red Bluff, Cahf. 96080
515 Kietzke Lane

Redding Highway
Alturas, Calif. 96101
Star Route

Clearlake, Calif. 95423
P.O. Box 341

Weed, Cahf 96094

6331 Hollywood Blvd.
Los Angeles, Calif. 90028

Mountain Pass via
Nipton, Calif. 92366

505 Beach St.
San Francisco, Calif. 94111

P.O. Box 54153

Los Angeles, Calif, 90054
4262 Wilshire Blvd.

Los Angeles, Calif. 90021
Suite 803 Wilflower Bldg.
615 S. Flower St.

Los Angeles, Calif, 90017
P.O. Box 149

San Diego, Calif. 92112

P.O. Box 187

thtlerock Calif. 93543
P.O. Box 575

Azusa, Callf 91702

P.O. Box 311

Marysvﬂle, Calif. 95901
P.O. B 540

Napa Cahi. 94558
P.O. B

Los Angeles, Cahf 90054

P.O. Box 8

Sun Valley, Cahf. 91352
P.0. Box 295

Lomita, Cahf 90717

890 Grass Valley Hwy.
Auburn, Calif. 95603

Box 2950 Terminal Annex
Los Angeles, Calif. 90054

Ottawa, Ill. 61350
P.O. Box 150
Pacific Grove, Calif. 93950
702 Washington St.

San Diego, Calif. 92112
7218 Perkins Branch
Sacramento, Calif. 93940
P.O. Box 16

Bakersfield, Calif. 93302
2901 Los Feliz Blvd.

Los Angeles, Calif. 90039
300 Lakeside Dr.
Oakland, Calif. 94612

P.O. Box 3329
Bakersfield, Calif. 93305
5500 N. Peck Road

El Monte, Calif. 91731

P.O. Box 2

Irwindale, Callf. 91706
P.O. Drawer P

Indio, Calif. 92201

P.O. Box 488

Chula Vista, Calif. 92012

Solar evaporation
and open pit mine.

Lake.
Tehama.
Siskiyou.
Do.
Lake.
Siskiyou.

Mono.
San Bernardino.

Alameda, Napa,
San Bernardino,
San Mateo.

San Bernardino.

Do.
Do.

Kern, Orange,
San Diego.

Los Angeles.
Do.
Butte, Yuba.

Sonoma.

Los Angeles,
Orange.

Los Angeles.

Los Angeles,
Qrange, San
Bernardino,
Ventura.

San Diego.

Monterey.

San Diego.

Sacramento

Amador.

Alameda, Contra
Costa, Glenn,
Santa Clara,
Santa Cruz,
Sonoma.

Kern.

Los Angeles,
QOrange, San
Bernardino,
Ventura.

Los Angeles.

Riverside.

San Diego.
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Commodity and company

Address

Type of activity

County

Sand and gravel—Continued
Niles Sand & Gravel Co.,

Inc.
Owens-Illinois Glass Co__ ...

Owl Rock Products Co______
Owl Service Rock Co___.___
Pacific Cement & Aggre-

gates, Div. of Lone Star
Cement Corp.

" Pacific Rock & Gravel Co___
A. J. Raisch Paving Co_____
Rhodes & Jamieson Ltd.____
San Diego Consolidated Co. .
Southern Pacific Milling Co. .
Standard Materials Co.._.__
Sully-Miller Contracting Co._
Teichert Aggregates_ _ ______

Triangle Rock Products, Inc_

Silver:
Bare & Sherrod____________

Claude B. Lovestedt________

Union Carbide Corp.,
Mining & Metals Division.
‘West Hill Exploration,
Inc., T. A. C. Darwin
Mines Dept.
Sodium compounds:
American Potash & Chem.

Corp.
Stauffer Chemical Co__..___

United States Borax &
Chemical Corp.

Stone:
American Cement Corp.__.__
Basalt Rock Co., Inc_______
Calaveras Cement Div.,
The Flintkote Co.
California Portland
Cement Co.
Diamond Springs Lime Co._ __
Dumbarton Quarry
Associates.
East Bay Excavating Co_.__
Eaton & Smith_____________
El Dorado Limestone Co.____
Felton Quarry_ . ...
Gallagher & Burke_ ________

Granite Rock Co.__________

‘P.O0. B

P.O. Box 2248
Fremont, Calif. 94536
P.O. Box 1035
Toledo, Ohio 43601

P.O. Box 47

Irwindale, Calif. 91707
P.O. Box 309

Riverside, Calif. 92501

400 Alabama St.

San Francisco, Calif. 94110

P.O. Box

La Habra, Cahf 90631
99 Pullman Way

San Jose, Cahf 95111
P.O. Box

Oakland Cahf 94604
P.O. Box 309

San Diego, Calif. 92103
3555 Vineyard Avenue
Oxnard, Calif. 98030
P.O. Box 3171
Modesto, Calif. 95350
P.O. Box 432

Orange, Calif. 92669

ox 15002
Sacramento, Calif. 95813

P.O. Box 2083
San Bernardino, Calif. 92406

P.O. Box 538

Lone Pme, Cahf 938545
P.O. Box 1496

Carson Clty, Nev. 89701

270 Park Ave., 38th Floor
New York, N. Y. 10017

Lone Pine, Calif. 93545______

OMB-508, Kerr-McGee Bldg.

Oklahoma City, OKkla. 73102

636 California St.

San Francisco, Calif. 94119

P.O. Box 75128 Sanford
Station

Los Angeles, Calif. 90005

P.O. Box 8
Riverside, Cahf 92501

P.O. Box 2540
Napa, Calif. 94558
San Andreas, Calif. 95249____

612 South Flower St.

Los Angeles, Calif. 90017
P.O. Box 407

Diamond Springs, Calif. 95619
P.O. Box 487

Fremont, Calif. 94537
28814 Mission Blvd.
Hayward, Calif. 94544

1215 Michigan St.

San Francisco, Calif. 94107
P.O. Box 8

Shingle Springs, Calif. 95682
326 Fall Creek Drive
Felton, Cahf 95018

344 High

Oakland, Callf 94601

P.O. Box 151

Watsonvﬂ]e, Calif. 95076

Underground mine____

Open quarry and
underground mine.

Open quarry and
underground mine.
Open quarry._..--__-

Underground mine__ ..

Alameda.

Amador, Mon-
terey, River-
side.

Fresno.

San Bernardino.

Alameda, Fresno,
Monterey,
Sacramento,
San Joaquin,
San Mateo,
Santa Cruz,
Tulare, Yolo.

San Bernardino.

Santa Clara.
Alameda.
San Diego.

Santa Barbara,
Ventura.

Merced, Stanis-
laus.

Orange.

Butte, Nevada,
Sacramento,
San Joaquin,
Yolo, Yuba.

Los Angeles,
Riverside,

San Bernardino.

Inyo.

Do.

Los Angeles,
Riverside,
San Bernardino.

Marin, Napa,
Sonoma.

Calaveras,
Shasta.

Kern, San
Bernardino.

El Dorado.

Alameda.

Do.
San Luis Obispo.
El Dorado.
Santa Cruz.
Alameda.

San Benito.
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Table 23.—Principal producers—Continued
Commodity and company Address Type of activity County
Stone—Continued
Hawley Rock, Inc__________ P.0. B Open quarry--_--._.. Riverside.
Irwmd.le, Cahf 91706
Hein Bros. Basalt Rock Co.. P.O. Box 1 RPN (s S, Sonoma.
Petaluma, Cahf. 94952
Hillsdale Rock Co., Inc_____ 500 Hillsdale Ave. JR« . T, Santa Clara.
San Jose, Calif. 95123
Hutchinson Co_____________ 7360 Schmidt Lane eeodo_ Marin.
El Cerrito, Calif. 94530
Ideal Cement Co___._______ 420 Ideal Cement Bldg. Open quarry and San Benito,
Denver, Colo. 80202 edge. San Mateo.
Kaiser Aluminum & Chem. Moss Landing, Calif. 95039___ Open quarry__._______ Monterey.
orp.
Kaiser Cement & Gypsum Permanente Road ceedOo . San Bernardino,
orp. Permanente, Calif. 95014 Santa Clara.
Kaiser Industries Corp_.____ 300 Lakeside Drive eeedoo L Contra Costa.
Oakland, Calif. 94612
Minerals, Pigments & P.O. Drawer AD ceodo_____ San Bernardino.
Metals Div., Chas. Victorville, Calif. 92394
Pfizer & Co., Inc.
Minnesota Mining & 3M Center eeedooo oo Riverside.
Manufacturing Co. St. Paul, Minn. 55101
Monolith Portland Box 65677 Glassell Station ceedooo Kern.
Cement Co. Los Angeles, Calif. 90065
Neary Rock Quarry, Inc.___ 11920 Stonebrook Ave. ceedoo o Santa Clara.
Los Altos, Calif. 94022
Pacific Cement & Aggregates_ 400 Alabama St. cedoooo Contra Costa,
San Francisco, Calif. 94110 San Mateo,
Santa Cruz.
Pacific Western Industries, 3810 Wilshire Blvd. Kern.

Inc.
Page Mill Quarry Corp._.__._
Quarry Products, Inc. __.___
Rhodes & Jamieson, Ltd____
Schmidt Construction, Inc___
South Coast Asphalt Co.,

ne.
Southwestern Portland
Cement Co.
Stauffer Chemical Co_______

Stringfellow Constructors,
ne.

Syar & Harms Industries,
ne.

Tapo Minerals Corp_-___.__

United States Lime Div.
of The Flintkote Co.
Vinnell Mining & Materials
Corp.
Tale, pyrophyllite, and soapstone:
L. Grantham Corp.____..__

Minerals, Pigments &
Metals Div., Chas. Pfizer &
Co., Inc.

Pomona Tile Manufacturing

Co.
Bill Tonkin_.______________

The United Sierra Div.,
Cyprus Mines Corp.
Western Tale Co___________

Tungsten:
Mines Exploration, Ine______

Union Carbide Corp.,
Mining & Metals Div.
Wollastonite:
Minerals, Pigments &
Metals Div., Chas.
Pfizer & Co., Inc.

inc:
Bare & Sherrod. _ ___._______
‘West Hill Exploration, Inc.,

T. A. C. Darwin Mines
Dept.

Los Angeles, Calif. 90005
P.O. Box 11487

Palo Alto, Cahf 94306
P.O. Box 1147
Rlchmond Calif. 94802
P.O. Box 118

Oakland, Calif. 94604
P.O. Box 412

Camarillo, Calif. 93010
P.O. Box

Carlsbad Calif. 92008
1034 Wilshire Blvd.

Los Angeles, Calif. 90017
636 California St.

San Francisco, Calif. 94119
P.O. Box 6

Rlversxde, Calif. 92502
P.O. Box 1272

Vallejo, Calif. 94590
P.O. Box 1485

Studio City, Calif. 91604
P.O. Box 57367 Flint Station
Los Angeles, Calif. 90057
1145 Westminster Ave.
Alhambra, Calif. 91802

1915 So. Coast Hwy.

Lag\ma Beach, Cahf 92651
P.O. Drawer AD

‘Victorville, Calif. 92394

216 So. Reservoir St.
Pomona, Calif. 91766
Box 113

Lone Pine, Calif. 93545
P.O. Box 1201
Trenton, N.J. 08606
Box 86!

Yermo, Calif. 92398

P.O. Box 27

Red Mountain, Calif. 92374
270 Park Ave., 38th Floor
New York, N. Y. 10017

P.O. Drawer AD
Victorville, Calif. 92394

P.O. Box 538
Lone Pine, Calif. 93545

Lone Pine, Calif. 98545__ ____ ____.do_____._________

Santa Clara.
Contra Costa.
San Mateo.

Los Angeles,
SalslaBE:g%.a rhara:
San Bernardino.
Inyo.

Riverside,

Solano.
_ Solano.

Ventura.

Tuolumne.

Open quarry and
underground mine.

Open quarry._._______ San Bernardino.

Underground mine____ Inyo.

Open pit and under- Inyo, San
ground mines. Bernardino.

Underground mine____ San Bernardino.

Open pit mine_______ Inyo.
Open pit and under- Inyo, San
ground mines. Bernardino.

Open pit and under-  San Bernardino.

ground mine.

Underground mine____ Do.
cee-doo o Inyo.
Open pit mine_______ Riverside.
Underground mine____ Inyo.

Do.




The Mineral Industry of Colorado

By William C. Henkes *

Mineral production in Colorado in 1969 - losses in petroleum and ui;anium.

was valued at $368.5 million, 3 percent The State ranked firstin the Nation in
greater than in the previous year. Most output of molybdenum, tin, and vana-
notable was a $5 million increase in the dium; matched South Dakota as top prod-
value of molybdenum. Molybdenum ship- ucer of beryllium concentrates; and was
ments reached a record high for the sec- second in output of carbon dioxide and
ond successive year. Increases in the values fluorspar.

of lead, silver, vanadium, zinc, coal, and

. 1 . .
ﬂuorspar more than offset apprec:able Petroleum engineer, Bureau of Mines, Denver,

Colo.

Table 1.—Mineral production in Colorado 1

1968 | 1969
Mineral L
Quantity Value  Quantity Value
(thousands) (thousands)

Beryllium concentrate___._____________________ short tons__ w w 46 W
Carbon dioxide (natural). . _-thousand cubic feet_. 200,657 $34 175,787 $30
Clays_ .. ___ __thousand short tons__ 616 1,222 732 1,619
Coal (bituminous)______ . ____.__ do____ 5,558 26,785 5,530 29,121
Copper (recoverable content of ores, ete.)_. --short tons__ 3,451 2,888 3,598 3,421
Feldspar_ _ _ _______________________. _--long tons__ w w 358 3
Gem stones_ _ o __..__ NA 121 NA 122
Gold (recoverable content of ores, etc.).__.__.___ troy ounces.. 22,638 2 889 25,777 21,070
Gypsum._ _ thousand short tons.__ 98 354 94 339
Lead (recoverable content of ores, ete.)_._________ short tons_. 19,778 5,226 21,767 6,484
Lime._ _ ool thousand short tons._ _ 125 2,875 127 2,449
Molybdenum (content of concentrate)______thousand pounds_.. 61,684 100,296 62,411 105,346
Natural gas (marketed) _ ___._____________C million cubic feet__ 121,424 16,892 118.754 17,219

Natural gas liquids: :
LPgases . ___.___._. thousand 42-gallon barrels__ 1,987 3,338 1,782 2,762
Natural gasoline and cycle produets. . ____________ do.._. 1,289 8,248 1,076 2,798
Peat. e short tons_. 28,457 250 26,103 160
Petroleum (crude). thousand 42-gallon barrels__. 31,937 94,215 28,294 88,277
Pumice_ - ... thousand short tons.__ 28 234 42 232
Pyrites_________ ---thousand long tons__ 23 97 24 120
Sand and gravel _ _____________________ ~thousand short tons__ 23 ,121 26,608 19,877 27,266
Silver (recoverable content of ores, etc.) _thousand troy ounces_ 1,646 3,531 2,599 4,653
tone. i eeccaioos thousand short tons__ 2,471 5,201 2,245 5,079
Tin (content of concentrate) .. _____ .. ___.____ long tons__ 33 64 44 119
Tungsten concentrate (60-percent WO; basis) . _ __. short tons. _ 1,893 4,413 1,941 4,440
Uranium (recoverable content U3Os)_______ thousand pounds.__ 2,706 320,009 2,786 316,935
Vanadium (recoverable in ore and concentrate)____short tons.__ 3,492 12,468 W W
Zinc (recoverable content of ores, ete.) .- _____________ do.... 50,258 13,570 53,715 15,685

Value of items that cannot be disclosed: Cement, fluorspar, iron
ore, perlite, rare-earth metal concentrate, salt and values

indicated by symbol W . eeiooeoas XX r15,630 XX 32,745
MTotal . _ e XX 859,458 XX 368,494
Total 1967 constant dollars_ .. _______________________ XX 854,146 XX r3851,093

p Preliminary. 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 Production as measured by mine shipments, sales, or marketable production.

2 Based on average U.S. Treasury price ($35.00) through Mar. 15, 1968, and Engelhard selling quotations
Mar. 20, 1968, through 1969.

3 Value estlmated on $8.00 (1968) and $5.86 (1969) per pound for sales to the Atomic Energy Commission
and an assumed price of $6.50 (1968) and $6.10 (1969) per pound for cial sales; includes value of U30s
obtained from New Mexico ores processed at an out-of-State mill.
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Table 2.—Value of mineral production in Colorado, by counties 1
(Thousands)

County 1968 1969 Minerals produced in 1969 in order of value
Adams__________ $5,338 $5,309 Sand and gravel, petroleum, natural gas, lime, gold, stone, silver.
Alamosa__ 490 190 Sand and gravel, peat, stone.

Arapahoe.___ 2,448 1,806 Sand and gravel, petroleum, stone.
Archuleta 342 606 Sand and gravel, petroleum, natural gas, stone.
Baca_. 1,065 1,260 Natural gas, petroleum, sand and gravel.
Bent___ 71 60 Sand and gravel, natural gas, petroleum, clays.
Boulder_ ________ 2,381 3,635 Sand and gravel, fluorspar, lime, stone, clays, tungsten concentrate,
lead, peat, gold, silver, petroleum, copper.
Chaffee________. 831 1,111 Stone, sand and gravel, gypsum, peat.
Cheyenne. . - 36. 1,889 Petroleum, sand and gravel, stone. 3
Clear Creek_____. 14,701 12,657 Molybdenum, sand and gravel, silver, lead, gold, zine, copper.
Conejos._ ... - 111 99 Sand and gravel.
Costilla_ __ - 170 ‘W Pumice, sand and gravel.
Crowley._ - 3 80 Sand and gravel, stone.
Custer_ . 99 228 Sand and gravel, perlite, stone, lead, silver, copper, gold.
Delta. __ - 2,649 3,170 Coal, sand and gravel, lime.
Dolores._ __ A4 ‘W Zinc, lead, silver, stone, copper, gold, iron ore.
Douglas. . 684 687 Sand and gravel, clays, stone.
Eagle_ _. - 7,692 9,686 Zinc, lead, silver, sand and gravel, copper, gold, pumice.
Elbert_ . __ - 160 365 Sand and gravel, clays, petroleum, stone.
El Paso____ 2,758 2,071 Sand and gravel, stone, clays.
Fremont____ 10,699 11,379 Cement, stone, coal, gypsum, uranium, petroleum, sand and gravel,
clays, fluorspar, feldspar, beryllium concentrate.
Garfield. _.______ 3,202 3,395 Vanadium, sand and gravel, uranium, lime, stone, natural gas, coal,
petroleum. .
Gilpin_______.___ w 58 Sand and gravel, stone, peat, gold, lead, silver, copper.
Grand____ - 77 58 Sand and gravel, stone.
Gunnison___ - 3,839 4,885 Coal, sand and gravel, zinc, lead, silver, copper, stone, gold.
Hinsdale_ . - 24 ‘W ' Sand and gravel, silver, zinc, lead, copper, gold.
Huerfano._ - 241 289 Coal, sand and gravel, stone, clays.
Jackson_ ________ 620 1,976 Fluorspar, petroleum, natural gas, sand and gravel, stone.
W Uranium, sand and gravel, clays, stone, gold, silver.
3,399 3,760 Petroleum, natural gas, natural gas liquids, sand and gravel.
498 870 Sand and gravel. )
91,037 97,772 Molybdenum, tungsten concentrate, sand and gravel, pyrites, tin,
rare-earth metal concentrate, peat.
7,765 7,613 Natural gas, natural gas liquids, sand and gravel, coal, petroleum,
peat, stone.
9,864 8,128 Cement, stone, sand and gravel, petroleum, lime, natural gas
liquids, natural gas, gypsum.
5,844 6,729 Coal, sand and gravel, clays, stone, gold.
360 255 Sand and gravel.
9,046 8,500 Petroleum, natural gas liquids, natural gas, sand and gravel, lime,
stone.
9,598 8,243 ° Uranium, vanadium, sand and gravel, natural gas, coal, natural
gas liquids, stone.
1,140 Silver, lead, zine, copper, sand and gravel, gold.
11,045 10,5256 Petroleum, natural gas, coal, sand and gravel, stone, gold.
1,876 1,640 Petroleum, sand and gravel, natural gas, carbon dioxide.
14,490 18,594 Uranium, vanadium, sand and gravel, coal, stone, salt.
7,038 5,929 Petroleum, natural gas, natural gas liquids, sand and gravel, lime,
stone.
712 W Sand and gravel, lime, stone.
2,267 1,925 Zinc, lead, copper, silver, gold, sand and gravel.
11 164 Sand and gravel, peat, beryllium concentrate, zine, gold, silver,
stone, lead, copper.
Phillips_________ 85 96 Sand and gravel, stone.
Pitkin___ . 6,262 6,433 Coal, iron ore, sand and gravel, natural gas.
Prowers_ - 179 248 Sand and gravel, petroleum, stone.
Pueblo____ - 2,438 2,441 Sand and gravel, lime, clays.
Rio Blanco__..__ 56,642 50,686 Petroleum, natural gas, natural gas liquids, stone, coal, sand and
gravel, vanadium, uranium.
Rio Grande______ 276 305 Sand and gravel, stone.
Routt______ - 6,226 6,639 Coal, petroleum, pumice, sand and gravel.
Saguache. _ . 129 322 Sand and gravel, lead, silver, copper, zinc, pumice, clays, gold, stone.
San Juan________ 4,074 4,979 Zinc, lead, silver, copper, gold, tungsten concentrate.
San Miguel______ 17,016 18,225 Vanadium, uranium, zinc, lead, copper, silver, gold, natural gas,
sand and gravel, iron ore, stone, petroleum.
Sedgwick__._____ 202 549 Sand and gravel, lime, natural gas, stone.
Summit___ 301 325 Sand and gravel, lead, zinc, stone, silver, gold, copper.
133 158 Sand and gravel, peat, stone.
12,458 13,976 Petroleum, natural gas, natural gas liquids, sand and gravel.
,684 7,250 Petroleum, coal, sand and gravel, natural gas, lime.
256 76 Sand and gravel.
7,287 13,686
Total3____ 359,458 368,494

‘W Withheld to avoid disclosing individual company confidential data; included with ‘“Undistributed.”
! Denver County not listed because no production was reported.

2 Includes beryllium concentrate
values indicated by symbol W.

(1968) and gem stones that cannot be assigned to specific counties and

3 Data may not add to totals shown because of independent rounding.
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Figure 1.—Value of molybdenum, petroleum, and total value of mineral production
in Colorado.
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Table 3.—Indicators of business activity in Colorado

1968 1969 » Change,
percent
Employment and labor force, annual average‘

Total labor foree. - - _ . __ thousands__ 845.9 875.8 +38.5

Employment_____________ . do____ 820.7 849 .4 +3.5

Unemployment_________ —--do____ 25.2 25.9 +2.8

Agricultural employment....__ —eodo____ 53.8 51.8 -3.7

Nonagricultural employment.___ —e-do____ 766.9 797.6 +4.0
Mining__________________ do____ 13.1 13.3 +1.5
Construction.__ do____ 36.7 37.9 +38.3
Manufacturing. 107.1 113.9 +6.3
Government.___ 160.9 165.3 +2.7
Allother  _________.______ .. 449.1 467.2 +4.0

Indusmal sources of personal income:
.......................................... 32 $274 +13.2
mmg _______ $127 $137 +7.9

Construction___ $364 $411 +12.9

Manufacturing_ $877 $928 +5.8

Government._ __ $9785. $1,115 +14.0

Allother_ . ____ $2,561L" $2,820 +410.1

Personal income:
otal . el $6,824 $7,492 +9.8
Per capita. oo $3,301 $3,568 +8.1
Construction activity:

Total value of new constructlon ________________________ millions__ $286.1 $324.2 +13.3
Residential . _________________________________ do____ $204.6 $200.6 —2.0
Nonresidential . ___________________ _--do___._ $81.5 $123.6 +51.7

Highway construction contracts awarded___________________ do_.__ $45.2 $64.8 {43.4

Cement shipments to and within the State

thousand 876-pound barrels. _ 5,083 5,009 -1.5
Business receipts:

Retail sales______________________________________ millions__ $6,338.5 $7,132.3 +12.6
Farm marketing receipts —--do__.__ / .$903.6 $1,045.0 +15.6
Mineral production d Vo $859.5 $368.5 +2.6

Utility production and c
Electric power consumptlon ______________ million kilowatt-hours®1 6716.7 7349.0 +9.4
Natural gas consumption_ _ . ___________________ 205.4 223.6 +8.9

billion cubic feet.
|

P Preliminary.

Sources: Business Research Division, University of Colorado; Engineering News-Record, v. 184, No. 16

Apr. 30, 1970, pp. 12-13; U.S. Bureau of Mines.

Thirty-two mineral commodities, the
same number and group as in 1968, were
produced during the year. Of ' these, 13
were classed as metals, 13 as nonmetals,
and six as fuels. The metals comprised 48
percent of the total mineral value, fuels 38
percent, and nonmetals 14 percent. Based
on value, the leading commoditity in each
group was molybdenum ($105.3 million),
petroleum ($88.3 million), and sand and
gravel ($27.3 million). These three com-
modities accounted for 60 percent of the
total value.

Within the metals group, 10 commodi-
ties had gains in value and three declined
compared with 1968. Four of fuels showed
losses; two had increases. Eight of the non-
metals had increases in value and five had
losses. Twenty of the 32 mineral commodi-
ties produced had output value of over $1
million; in fact, nine had values exceeding
$10 million.

Employment and Injuries.—Preliminary
data for 1969 and final data for 1968 for
employment and injuries in the mineral

industries, excluding mineral fuels except
coal and peat, are shown in table 4.

Legislation and Government Programs.
—The Colorado Land Board announced a
new royalty schedule in February for ura-
nium mining on State lands. The new slid-
ing-scale replaces the previous 12.5-percent
royalty. For surface operations the scale is
5 percent on ore with a gross purchase
price of $4 or less per ton up to 23.5 per-
cent on ore with a gross price of $32 or
more per ton. On underground operations
the rate ranges from 5 percent on ore with
a price of $14 or less per ton up to 10
percent for ore with a price of $32 or
more per ton.

The Colorado Open Cut Land Reclama-
tion Act of 1969, effective July 1, 1969, re-
quires the posting of bonds and payment
of fees to insure restoration of land dis-
turbed by strip mining. In addition, it
provides for the preservation of natural re-
sources and the protection and perpetua-
tion of the value of strip-mined lands.

The Bureau of Mines released six publi-
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Table 4.—Worktime and injury experience in the mineral industries

Average Number of Injury rates per
. men Days Man-days Man-hours injuries million man-hours
Year and industry working active worked worked
daily (thousands) (thousands) Fatal Nonfatal Frequency Severity
1968:
Coal 1,325 231 306 2,416 6 85 87.67 16,559
Peat.___ 35 159 6 29 . __ 1 35.08 245
Metal 4,532 268 1,216 9,921 3 870 87.60 3,794
Nonmetal 510 174 89 709 ______ 15 21.16 332
Sand and gravel__ 1,376 191 262 2,125 1 64 30.59 6,435
Stone_ ..___.____ 516 245 126 1,024 ______ 19 18.55° 1,457
Totalt _______ 8,294 242 2,005 16,223 10 554 34.76 5,736
1969: » .

239 334 2,579 4 it 31.40 10,708

109 3 17 . 1 58.28 466

256 1,181 9,010 13 392 44.95 10,405

215 107 859 ______ 22 25.60 ,856

207 310 2,530 1 49 19.76 2,835

Stone_ . ________ 525 226 119 978 ______ 9 9.25 282
Total ' _______ 8,855 240 2,004 15,970 18 550 85.57 8,140

? Preliminary.

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

cations and reprinted a bulletin dealing
with minerals in Colorado; all seven publi-
cations concerned oil shale research.2 The
Geological Survey released 10 publications
concerned with geology and minerals in
the State.3

As in the past, heavy-construction proj-
ects such as highways and dams, financed
by various governmental agencies, consumed
much of the cement, sand and gravel,
and stone produced in the State. Contracts

totaling $64.8 million were awarded during
the year for highway construction, an in-
crease of 43.3 percent from the $45.2 mil-
lion awarded in 1968; the largest portion
of the contracts was for construction in the
National System of Interstate and Defense
Highways—$43.2 million, nearly double
that of 1968.4 The additional funds should
result in higher levels of production of the
construction minerals during 1970.

2 Smith, John Ward. Theoretical Relationship
Between Density and Oil Yield for Oil Shales.
BuMines Rept. of Inv. 7248, April 1969, 14 pp.

Smith, John Ward, and Neil B. Young. Deter-
mination of Dawsonite and Nahcolite in Green
River Formation Oil Shales. BuMines Rept. of
Inv. 7286, August 1969, 20 pp.

Ruark, J. R., H. W. Sohns, and H. C. Carpen-
ter. Gas Combustion Retorting of Oil Shale Under
Anvil Points Lease Agreement: Stage I. BuMines
Rept. of Inv. 7303, November 1969, 109 pp.

Rogers, Marianne P. List of Bureau of Mines
Publications on Oil Shale and Shale Oil, 1917-68.
BuMines Inf. Circ. 8429, 1969, 61 pp.

Dana, George F. Bureau of Mines-Atomic
Energy Commission Colorado Corehole No. 3, Rio
Blanco County, Colorado. BuMines . Open-File
Report, July 1968.

Staff, Laramie Petroleum Research Center. Bar-
cus Creek Corehole No. 1 Data. BuMines Open-
File Report, December 1968.

East, J. H.,, Jr., and E. D. Gardner. Oil-Shale
Mmmg Rifle, Colorado, 1944-56. BuMines Bull.
611, 1964, 163 pp.
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REVIEW BY MINERAL COMMODITIES

METALS

Beryllinm.—Colorado produced 46 tons
of beryllium concentrates, a 42 percent de-
crease from that of 1968. The State had
two operating mines during the year. U.S.
Beryllium Corp., at midyear, assumed op-
erations of the froth flotation mill at the
Boomer mine near Lake George; the mill,
owned by Mineral Concentrates & Chemi-
cal Co., Inc., has processed ore from U.S.
Beryllium’s operations in the area. Beryl
Ores Co., Arvada, continued to purchase
and process beryl produced by small oper-
ators.

Cadmium, Indium, and Thallium.—
American Smelting and Refining Company
(Asarco) recovered cadmium, indium, and
thallium metal and thallous sulfate at its
Denver plant from flue dust, dross, and
other byproduct material from out-of-State
smelters and processing plants. The value
of these products is not included in the
State’s mineral value because of their out-
of-State origin.

Copper—Output of copper was up 4.3
percent in quantity and 18.5 percent in
value. The increase in value reflected the
25 percent increase in domestic refinery
prices of the commodity; average price for
the first week in 1969 was 41.726 cents per
pound compared with 52.138 cents for the
last week. During the year, 34 operations
in 15 counties yielded copper, compared
with 48 operations in 16 counties during
1968.

The Idarado mine of Idarado Mining
Co., located in the Red Mountain and
Upper San Miguel mining districts, ac-
counted for 74 percent of the output. Al-
though output of the Idarado mine was
down slightly, 22 tons, increased yields
from other mines more than offset this de-
crease. The Sunnyside and Belle Creole
mines of Standard Metals Corp. produced
200 tons more than during 1968; yield of
the Brenneman mine was down 110 tons.

Homestake Mining Co. produced byprod-
uct copper from its Bulldog Mountain sil-
ver mine in Mineral Country. McFarland
& Hullinger, lessee, at Asarco’s Keystone
mine, Gunnison County, produced 63 tons
of copper, twice that of the previous year.
The Oil Shale Corp. (TOSCO), Denver-
based oil shale firm, is joint operator with
McFarland & Hullinger.

Construction and development work con-
tinued at the Summitville mine, Rio
Grande County. The new 300-ton-per-day
mill reportedly was placed in operation
near mid-year, but no production was re-
ported for the year. On June 1 Union Pa-
cific Railroad Co., Natural Resources Divi-
sion, assumed management of the
operation from Cleveland Cliffs Iron Co.;
W. S. Moore Co. is third partner in the
venture.

Gold.—Gold output increased 3,139 troy
ounces above the 1968 production of 22,638
ounces. Value for the year was up 20.4
percent; 1969 was the first full year under
the New York selling price.

Idarado Mining Co. operations accounted
for 63.9 percent of the total output. Other
principal gold production was from the
Sunnyside mine of Standard Metals Corp.
with 4,536 ounces (an increase of 3,222
ounces), the Belle Creole mine of Stand-
ard Metals with 848 ounces (up 600
ounces), and The New Jersey Zinc Co.
Eagle mine in Eagle County.

Thirty-two lode mines and 10 placer -op-
erations yielded gold, compared with 49
and 15, respectively, in 1968. Of the placer
operations, accounting for 4 percent (1,056
ounces) of the State production, only three
were primarily for gold; the rest were sand
and gravel pits. Eight lode mines yielded
more than 100 ounces of gold.

Among the nineteen counties with gold
production during the year, San Miguel,
San Juan, and Ouray again were the lead-
ing sources; their output in 1969 was, re-
spectively, 13,841, 6,090, and 2,665 ounces,
totaling 88 percent of the output in the
State.

Iron Ore—Production of iron ore in-
creased 16 percent; value increased 42 per-
cent. The increase in output was the result
of a 17-percent boost by Pitkin Iron Corp.
at its Copper Basin mine in Pitkin
County; the mine yielded 98 percent of
the State’s output of iron ore. The ore,
magnetite with 67 percent iron, was
shipped to the Pueblo smelter of CF&I
Steel Corp.

Small quantities of brown iron ore pro-
duced in Dolores and San Miguel Counties
were shipped to Chas. Pfizer & Co., Inc,
East St. Louis, Ill, for use as paint pig-
ment.
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Figure 2.—Value of mine production of gold, silver, lead, and zinc, and total value
of these minerals (including copper) in Colorado.
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Table 5.—Mine production of gold, silver, copper, lead, and zinc,
in terms of recoverable metals 1
Material
Mines producing sold or Gold (lode and placer) Silver (lode and placer)
Year treated 2

Lode Placer (thousand Troy ounces Value Troy ounces Value
short tons) (thousands) (thousands) (thousands)
58 13 1,021 37,228 $1,308 2,051 $2,652
62 14 1,225 31,915 1,117 2,086 2,697
39 15 1,178 21,181 741 1,818 2,817
56 15 1,056 22,638 889 1,646 3,531
37 10 1,090 25,717 1,070 2,599 4,653
NA NA NA 40,877,434 924,851 785,687 626,998

Copper Lead Zine

: Total

Short tons Value Short tons Value Short tons Value value
thousan thousands) (thousands) (thousands)
3,828 $2,710 22,495 $7,018 53,870 $15,730 $29,413
4,237 ,065 23,082 6,978 54,822 15,898 29,755
3,993 3,053 21,923 6,138 52,442 14,519 27,268
3,451 2,888 19,778 5,226 50,258 13,570 26,104
3,598 3,421 21,767 6,484 53,715 15,685 31,313
885,635 120,106 2,946,015 375,685 2,377,752 478,973 2,526,613

NA Not available.

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

2 Does not include gravel washed.

Lead.—Output of lead increased 10 per-
cent; however, because of a price increase,
the value of production was up 24 percent.
The price increased from 13.0 cents per
pound at the beginning of the year to 16.5
cents at yearend, averaging 14.895 cents
per pound for the year. There were 36
producing mines in 15 counties; six mines
with production in excess of 500 tons ac-
counted for 92 percent of the State output.

The Idarado mine in Ouray and San
Miguel Counties was the largest source with
9,089 tons of lead. Other principal mines,
in order of output, were the Sunnyside
mine (Standard Metals), Eagle (New Jer-
sey Zinc), Emperius (Emperius Mining),
Bulldog Mountain (Homestake), Rico Ar-
gentine (Rico Argentine), and Belle Cre-
ole (Standard Metals) .

Six of the 15 counties with lead produc-
tion had output of over 500 tons. Ranked
according to output, the principal counties
were San Miguel, San Juan, Mineral,
Eagle, Ouray, and Dolores.

The sinking of a 1,700-foot shaft in Iowa
Gulch, near Leadville, continued during
the year. A joint venture of Resurrection
Mining Co., a subsidiary of Newmont Min-
ing Co., and Asarco, the project is to de-
velop lead-zinc ore in the Irene-Sunday-
Hellena area.

Leadville Lead Corp. continued its
developments at the head of Iowa Gulch. A
main building has been constructed at the
portal of Sherman tunnel; shops and a

general service area near the portal are
under construction. The 9- by 10-foot
Sherman tunnel was driven east for 3,500
feet, and a 450-foot raise begun. The mine
and facilities, designed for a daily produc-
tion of 5,000 tons, were to be fully opera-
tional in early 1970.

Molybdenum.—Molybdenum, the most
valuable mineral produced in the State,
exceeded petroleum, the second-ranked
mineral, by $17.1 million. Output in-
creased slightly in quantity and 5 percent
in value; the increase in value resulted
from a price rise between January 1969
and January 1970 of 10 cents per pound of
contained molybdenum.

The two mines in Colorado—Climax in
Lake County, and Urad in Clear Creek
County—supplied 61 percent of the Na-
tion’s output of molybdenum and about 40
percent of free world production. Both
mines are owned and operated by Climax
Molybdenum Co., American Metal Climax,
Inc. (AMAX).

Development work continued at the
AMAX Henderson molybdenum project;
the No. 1 shaft and mine site preparation
were virtually completed. The company’s
annual report stated that proved and
probable ore reserves total 303 million
tons, with 0.49 percent molybdenum sul-
fide. The mine is expected to have an ulti-
mate annual capacity of 50 million pounds
of molybdenum, nearly doubling the com-
pany’s capacity in this commodity. The
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Table 6.—Mine production of gold, silver, copper, lead, and zinc in 1969,
by counties, in terms of recoverable metals

Mines Material Gold (lode and placer) Silver (lode and placer)
County producing ! sold or -
— treated 2 Troy Value Troy Value
Lode Placer (shorttons) ounces (thousands) ounces (thousands)
Adams_______________ ____.___ 4 _________ 656 $27 93 @)
350 212 9 2,189 $4
1,488 45 2 6 02 11
4110,298 4760 4 32 41,052, 927 41,885
43,694 128 112,669 20
279,248 822 34 210 505 877
362 80 3 923
21,941 ® 27 ® 1 51,365 ® 92
4
_________ 255 11 37 ®
......... 10 ®) e e
® ® 3 8 ® ®
69,868 2,665 111 163,100 292
...... 810 112 5 2,237
7,509 53 2 30,307 54
214,735 6,090 253 266,579 477
San Miguel_. 339,142 13,841 575 698,060 1,250
Summit_ _____________ 889 18 1 1,170 2
Total
1969 5______ 37 10 1,090,329 25,777 1,070 2,598,563 4,653
19685______ 56 15 1,056,126 22,638 889 1,646,283 2,531
Copper Lead Zinc Total
value &
Short Value Short Value Short Value (thousands)
tons  (thousands) tons (thousands) tons (thousands)
Adams._ . L L i oo e e $27
Boulder. ___. 2 $2 49 $15 L . 29
Clear Creek._ 1 1 1 4 $1 19
uster. . ... 4187 4178 42,747 4818 42,468 4721 43,634
Dolores._ - 56 53 1,450 432 2,011 587 1, 279
Eagle__ 127 120 2,277 678 28,425 8,300 9,510
Gilpin__ 1 U
Gunnison__ 63 60 465 138 627 183 475
Hinsdale____ ® ® ® ® O] (O] ®
Jefferson_ ____________ . . ________ ______ . _ili_ el ... 5 11
................................................... (
Q) ® ® O] *) ® 8
445 423 1,560 465 2,032 593 1,884
2 8 53 16 28
35 34 222 66 86 25 181
444 422 5,286 1,575 7,708 2,251 4,978
2,234 2,124 39 2,276 10,282 3,002 9,227
1 43 13 20 6 22
19695 _____ 3,598 3,421 21,767 6,484 53,715 15,685 31,313
19685 _____ 3,451 2,888 19,778 5,226 50,258 13,570 26,103

1 Operations at slag dumps and old mill or miscellaneous cleanups not counted as producing mines.

2 Does not include gravel washed.
2 Less than 14 unit.

4 Custer, Hinsdale, and Mineral Counties combmed to avoxd d:sclosmg individual company confidential data.

§$ Data may not add to totals shown b of i

Henderson project received national ac-
claim for its efforts to preserve the envi-
ronment while preparing to produce a
commodity vital to present standards of
living.

Rare-Earth Metals.—Shipments of mona-
zite (a mixture of rare-earth phosphates)
declined 54 percent. The mineral was re-
covered by AMAX from mill tailings at
the Climax molybdenum mine.

Molybdenum Corporation of America
(Molycorp) announced early in the year

‘that it was producing seven more of the

rare-earth elements at its Louviers plant,
enabling the company to ship from stock,
oxides of all 15 of the ‘metals; purity of
the oxides is 99.9 percent. Molycorp also
announced 10- to 20-percent reductions in
price of four of the more widely used rare-
earth oxides.



176 MINERALS YEARBOOK, 1969
Table 7.—Mine production of gold, silver, copper, lead, and zinc in 1969,
by class of ore or other source material, in terms of recoverable metals
Material
Number sold or Gold Silver Copper Lead Zine
Source of treated (troy (troy (thousand (thousand (thousand
mines! (shorttons) ounces) ounces) pounds) pounds) pounds)
Lode ore:
Drygold________ 2 100 70 129 _________ 1 ®)
Dry gold-silver.__ 2 515 86 693 (0] 1
Dry silver__.____ 5 69,887 63 954,195 225 2,554 1,266
9 70,502 219 955,017 225 2,555 1,266
4 411,175 16,525 862,294 5,390 18,632 24,547
10 990 97 4,767 5 99
16 330,309 6,990 587,775 1,446 17,608 24,652
2 277,350 873 186,890 126 4,541 56,957
382 1,019,824 24,485 1,641,726 6,967 40,880 106,164
Other lode material:
Lead cleanup_ ___ * 53 17 1,690 4 100 _________
Total lode
material 3____ 37 1,090,329 24,721 2,598,433 7,196 43,534 107,430
Placer—__.___________ 10 ... 1,056 180 o et mmeeee-
Total all
sources__.___. 47 1,090,329 25,777 2,598,563 7,196 43,534 107,430

1 Detail will not necessarily add to totals because some mines produce more than one class of material.

2 Less than 14 unit.

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

4 From properties not classed as mines.
§ Excludes tc of fi par ore.

Table 8.—Mine production of gold, silver, copper, lead, and zinc in 1969,

by method of recovery and type of material processed, in terms of recoverable metals

Method of recovery and Gold Silver Copper Lead Zinc

type of material processed (troy (troy (thousand (thousand (thousand
ounces) ounces) pounds) pounds) pounds)
Lode:

4,014 1,817 . it -
20,639 2,567,910 7,064 43,440 107,419
24,653 2,569,227 7,064 43,440 107,419
68 29,182 132 93 11
....... 24 ®) 2 .
68 29,206 132 94 11
1,056 130 o i oo
Grand total 2 25,777 2,598,563 7,196 43,534 107,430

1 Includes concentrate from fluorspar ore.

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

3 Less than 5 unit.

Silver.—Output of silver from 47 opera-
tions in 17 counties increased 952,280 troy
ounces (58 percent) above that of 1968;
value increased 32 percent. The average
price of silver dropped from $2.1446 per
troy ounce in 1968 to $1.79067; the New
York selling price, however, fluctuated be-
tween a low of $1.5620 (in June) and a
high of $1.9990 (in January). All but 130
ounces were produced from lode mines;
the six placer operations were byproduct

enterprises at sand and gravel pits. Of the
37 lode mines yielding silver, 11 had pro-
duction exceeding 20,000 ounces and each
registered appreciable increases in output.
The two principal mines—Bulldog Moun-
tain and Idarado—accounted for 67 per-
cent of the State output.

The Bulldog Mountain project, under
lease to Homestake Mining Co., was the
major source of silver during the year. Ini-
tial production from the mine exceeded
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the output of the next largest producer,
Idarado, by an appreciable amount. Home-
stake reported that reserves, as of January
1, 1970, were 409,480 tons with an average
grade of 21.8 ounces of silver per ton and
2.7 percent lead, compared with 232,175
tons containing 21.4 ounces of silver and
3.2 percent lead per ton for the previous
year.

Other mines having silver production in
excess of 20,000 troy ounces were Eagle
(New Jersey Zinc), Sunnyside (Standard
Metals), Emperius (Emperius Mining),
Rico Argentine (Rico Argentine Mining),
Belle Creole (Standard Metals), Keystone
(McFarland & Hullinger, lessee from
Asarco), Rawley 200 (U.S. Silver Mining
Co.) Silver Bell (Silver Bell Industries,
Inc), and Brenneman (Standard Metals) .

Supplying 86 percent of the output,

leading counties in silver output were, in .

order of production, Mineral, San Miguel,
San Juan, and Eagle.

Tin—Byproduct tin concentrate was
produced at the Climax molybdenum mine
of AMAX. Tin content of the concentrates
was 44 long tons, 33 percent more than
during the previous year. Colorado, again
the leading tin-producing State with 66
percent of the Nation’s output, was fol-
lowed by South Dakota, Alaska, and New
Mexico. The tin concentrates from Climax
were shipped to England and Brazil for
processing.

Tungsten.—Most of the ocutput of tung-
sten concentrates, slightly higher than dur-
ing 1968, came as a byproduct of the oper-
ations of the Climax molybdenum mine.

177

Other operations were the Eureka mine of
Canyon Mining Corp., Boulder County;
and the Adams mine of Domain Minerals,
Inc, San Juan County. The concentrates
were sent to western Europe, New York,
Ohio, and Pennsylvania for processing.

Uranium.—Output of uranium oxide
(U30s) increased slightly; however, value
declined 15 percent because of gemerally
lower prices. Colorado ranked third in the
Nation in production of U3Og with 11.5
percent of the total; it followed New Mex-
ico and Wyoming.

The number of operations dropped
sharply from the 278 in the previous year
to 158 in 1969. These yielded 620,641 tons
of uranium ore, compared with 654,917
tons recovered in 1968. Average grade of
the ore was 0.24 percent U3Og, appreciably
better than the average of 0.223 percent in
1968. Montrose County, with 98 of the op-
erations and 41 percent of the output of
ore, was the leading county, followed in
order of production, by San Miguel, Mesa,
and Jefferson Counties.

Thirteen of the 34 ore producers, seven
less than in 1968, had outputs in excess of
1,000 tons of ore. Operators with more
than 10,000 tons of ore production during
the year, in order of output, were Mining
and Metals Division, Union Carbide Corp.;
Climax Uranium Co., American Metal Cli-
max, Inc.; Cotter Corp.; Cleghorn & Wash-
burn Mining Co.; and Shiprock, Ltd.
These companies accounted for 94 percent
of the ore and recoverable content of UzOs.

Four uranium mills were active during
the year—the Uravan and Rifle mills of

Table 9.—Mine production of uranium (U30g), by counties in terms of recoverable metal

1968 1969
County
Number of Pounds Value! Number of Pounds Value 2
operations (thousands) operations {thousands)
Fremont. _ . _ ... 2 3363,896 392,496 2 3662,945 334,020
Garfield___ ... 2 3) 3 2 @ (3)
Jefferson_ _ . _________________ 3 (O] ®) 1 () Q)
Mesa_____._..._. 50 658,420 4,788 30 511,842 3,071
Montrose.___ 170 1,166,797 8,860 98 1,026,181 6,668
Rio Blanco.__. 3 3 3 2 3 3)
San Miguel. .. 48 516,444 3,866 23 535,515 3,176
Total 4. - 278 2,705,557 20,009 158 2,736,483 16,935

1 Value estimated, based on $8.00 per pound for sales to the Atomic Energy Commission and an assumed
price of $6.50 per pound for commercial sales; includes value of U3Os obtained from Colorado ores processed

at out-of-State mills.

2 Value estimated, based on $5.86 per pound for sales to the Atomic Energy Commission and an assumed
price of $6.10 per pound for commercial sales; includes value of U3Os obtained from Colorado ores processed

at an out-of-State mill.

3 Fremont, Garfield, Jefferson, Rio Blanco, and Saguache Counties combined to avoid disclosing individual

comBany confidential data.
4

ata may not add to totals shown beeaﬁse of independent rounding.
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Union Carbide Corp., the Climax Uranium
Co. mill at Grand Junction, and the
Canon City mill of Cotter Corp. Climax
Uranium Co. announced that its 450-ton-
per-day mill at Grand Junction would be
shut down early in 1970 because of the na-
tionwide slowdown in construction of nu-
clear powerplants. Of the total ore pro-
duced in the State, 660 tons were shipped
to Moab, Utah, to be processed in the mill
of Atlas Minerals Division, Atlas Corp.

Homestead Minerals Corp., Denver, re-
ported plans for constructing a uranium
mill at Maybell, west of Craig. Daily out-
put capacity was to be 1,000 to 1,500
pounds of U3Og; completion was set for the
spring of 1970.

Vanadium.—Colorado  accounted  for
most of the Nation’s production of vana-
dium; however, output declined from that
of 1968. Production was in the form of
fused vanadium oxide (V205) recovered
from the processing of uranium-vanadium
ores at the Rifle and Uravan mills of
Union Carbide Corp. and the Grand Junc-
tion mill of Climax Uranium Co. /

Montrose and San Miguel Counties were
the leading sources of vanadium-bearing
ores; other counties with production were
Mesa, Garfield, and Rio Blanco.

Zinc.—Output of zinc was up 6.9 percent
in quantity and 15.5 percent in value. Av-
erage price per pound in 1969 was 14.6
cents, 8.1 percent higher than the average
for 1968. Prices during 1969 ranged from
13.5 cents per pound during the first week
in January to 155 cents during the last 3
months of the year.

Twelve counties had 22 operating mines.
Eagle County ranked first in production,
followed, in order of output, by San Mig-
uel, San Juan, and Mineral Counties. The
four accounted for 91 percent of the State
total.

Of the 22 producing mines, nine had
output of over 500 tons. The three largest
producers were the same and in the same
order as in 1968—the Eagle mine in Eagle
County, Idarado in Ouray and San Miguel
Counties, and Sunnyside in San Juan
County. Other mines having over 500 tons
of output were Emperius and Bulldog
Mountain in Mineral County, Rico Argen-
tine in Dolores County, Belle Creole and
Brenneman in San Juan County, and Key-
stone in Gunnison County.

The zinc-concentrate roasting plant of
The New Jersey Zinc Co. at Canon City,
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shut down the previous year, was sold to
the Canon Chemicals Co. The latter com-
pany planned to reclaim the large zinc
plant dump to develop soil additives for
manufacturing fertilizers.

MINERAL FUELS

Carbon Dioxide.—Production of carbon
dioxide from the McElmo field, Monte-
zuma County, declined sharply (12.4 per-
cent) . A reorganization of Colorado Car-
bonics, Inc., Cortez, resulted in reduced
output of carbon dioxide and the transfer
of most of its operations to Phoenix, Ariz.,
where it will function under the name
Dye Carbonics, Inc.

The unmarketable, oil-contaminated car-
bon dioxide from the McCallum oil field,
Jackson County, was vented to the air
after removal of the petroleum. Output
from the field was 3.2 billion cubic feet,
compared with 4.3 billion in 1968.

Coal (Bituminous).—Although output of
coal was virtually unchanged from that of
1968, value increased nearly 9 percent. Fif-
ty-two producing mines were operated in
14 counties, two less than during the pre-
vious year. Nine were strip mines; the rest
were underground. Routt County, with
four mines, again had the highest produc-
tion with 1.8 million tons, 32 percent of
the State output; it also was the only
county with output of more than a million
tons. Seven other counties had production
of over 100,000 tons of coal.

Of the 52 mines, 21 each had output be-
tween 1,000 and 10,000 tons, 19 between
10,000 and 100,000 tons, seven between
100,000 and 500,000 tons, and five between
500,000 and 1 million tons. The five largest
mines, in order of production, were the
Allen underground mine of CF&I, Las Ani-
mas County; Somerset underground mine
of United States Steel Corp., Delta and
Gunnison Counties; Edna Strip mine of
The Pitisburg & Midway Coal Mining Co.;
Energy strip mine of Energy Coal Co.; and
Seneca strip mine of Peabody Coal Co.
The three strip mines are in Routt
County.

The average value of coal produced in-
creased $0.45 per ton, from $4.82 to $5.27.
Coal from strip mines averaged $3.59 per
ton and from underground $6.15 per ton;
comparable figures for 1968 were $3.43 and
$5.48, respectively.

On June 30, Boulder Valley Coal Co.
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Table 10.—Coal (bituminous) sold or used 1 by producers, by counties

Number of mines operating

Sold or used (short tons)

Year and county

Strip Total Under- Strip Total
ground

4 358,979 358,979

13 232,343 232,343

1 2,426 2,426

5 512,695 512 695

2 26,638 26,638

4 22,526 22,526

4 771,280 771,280

5 98,302 129,167

2 347,713 347,713

1 . 69,164

________ 2 702,284 02,284
........ 2 ,66 5,667
3 5 28,719 1,723,592

........ 4 653,900 53,

5 54 3,763,472 1,794,902 5,558,374
________ w ‘W w
3 14 198, 489 219 845
........ 1 ,948 948
........ 4 569, 1493 569 493
........ 2 4,546 24,546
w w w 18.664
........ w W w
1 4 39,839 84,645
........ w w w
w W w
........ w w w
________ w w w
3 4 14,056 1,777,850 1,791,406
________ 4 572,109 _________ 2,109
2 19 2,194,437 71,889 2,247,662

9 52 8,614,917 1,915,401 5,530,318

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

1 Excludes mines producing less than 1,000 short tons.

closed its No. 3 mine in Weld County, last
of its mines in Colorado. The mine had
been operated since 1940, and cumulative
production totaled over 2 million tons.
United States Steel Corp. and the Den-
ver and Rio Grande Railway Co., on
March 5, dedicated a unit train system
serving three coal mines and the Geneva
steel mill at Provo, Utah. Two of the coal
mines are in Colorado—United States
Steel’s Somerset mine, Delta and Gunnison
Counties, and Mid-Continent Coal and
Coke Co. operations in Pitkin County; the
third mine is United States Steel’s Geneva
mine near Sunnyside, Utah. Initial opera-
tion of the system, using 1,050 cars in-
volved 24-hour cycles serving the Geneva
mine, 48-hour cycles for the Somerset
mine, and a weekly two-trip cycle for
Mid-Continent’s production, which was ac-
cumulated at Grand Junction. Cars and lo-
comotives were serviced and coordinated at
Helper, Utah. Later in the year, Mid-Con-
tinent completed storage and loading
facilities at Carbondale, Colo. This elimi-

nated the transhipment at Grand Junction
and the need for 120 railway cars. Plans
are for similar facilities at the Somerset
mine, which would eliminate need for
another 60 cars; the unloading facility at
the steel plant is to be modified to accom-
odate 100-ton cars to replace the 70-ton
cars now in use. Ultimately, it is expected
that 230 100-ton cars will serve the system.

Natural Gas.—Marketed natural gas de-
clined 2 percent in quantity but increased
5 percent in value. According to the Colo-
rado Oil and Gas Conservation Commis-
sion production of natural gas during the
year was 118.8 billion cubic feet, 8.3 bil-
lion less than in 1968.5

Marketed natural gas, by counties, was
similar to that of the previous year; La
Plata ranked first with 36.1 billion cubic
feet, Rio Blanco second with 25.9 billion,
and Moffat third with 21.6 billion. Morgan

5 Colorado Department of Natural Resources.
Oil and Gas Conservation Commission. Oil and
Gas_Statistics 1969. Production Review, p. 10. All
field natural-gas and petroleum-production figures
cited in the chapter are from this work.
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County, with 8.5 billion cubic feet, contin-
ued to be active chiefly because of opera-
tion of the Fort Morgan gas storage field.

The principal source of dry gas was the
Ignacio-Blanco field, La Plata County, with
production of 29.7 billion cubic feet. The
productive horizons were Cretaceous in age
—the Dakota, Fruitlands-Pictured Cliffs,
and Mesaverde formations. Second most
productive field was Piceance Creek with
output of 109 billion cubic feet of dry
gas; West Hiawatha with 5.5 billion was
third; and Divide Creek and Powder Wash
ranked fourth and fifth, respectively, with
5.0 and 4.8 billion cubic feet.

The Rangely-Weber reservoir again
yielded the largest quantity of wet-gas. All
of the output, 4.7 billion cubic feet, was
processed for removal of liquids; 127.5 mil-
lion cubic feet were returned to the reser-
voir for pressure maintenance. Of the 3.8
billion cubic feet of gas produced at Wil-
son Creek field, Rio Blanco County, 2.9
billion were returned to the reservoir.

The American Gas Association, Inc.
(AGA) and the American Petroleum Insti-
tute (API), in their annual reserves esti-
mates, gave Colorado natural gas reserves
of 1.6 trillion cubic feet as of Dec. 31,
1969, a decline of 63.8 billion cubic feet.
New fields, revisions, and extensions added
44.5 billion cubic feet; however, this failed
to offset the depletion caused by
production.¢

The State’s five gas-storage projects—As-
bury Creek, Fort Morgan, House Creek,
Leyden mine, and Springdale—had 155
billion cubic feet of gas in storage at the
beginning of 1969, 8.5 billion were in-
jected, and 8.0 billion withdrawn during
the year for a yearend balance of 16.0 bil-
lion cubic feet. Again the Fort Morgan
field was the most active, 4.0 billion cubic
feet injected and 3.9 billion withdrawn.
Second most active was the Leyden mine, a
converted coal mine north of Denver, with
3.3 billion cubic feet injected and 2.8 bil-
lion withdrawn.

In June the U.S. Supreme Court ruled,
by a 4 to 2 decision, that the agreement
between El Paso Natural Gas Co. and Col-
orado Interstate Corp., whereby the latter
company would acquire the facilities of El
Paso’s Pacific Northwest Division, did not
satisfy the terms of the original divestiture
order. The 12-year-old controversy stems
from an antitrust decision designed to en-
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courage competition in supplying natural
gas to California markets.

The State had 14 gas discoveries during
the year. On the basis of initial potential,
the most significant was the Weld County
discovery of Davidor and Davidor, Inc.;
the well, Government No. 1, SE1; SE1; sec
27 T8N, R58W, was completed flowing 6.4
million cubic feet per day from “D” Sand
formation (Cretaceous) perforation from
6,288 to 6,296 feet. The Trail Canyon field
in Rio Blanco County was discovered by
Willard Pease Drilling Co. and others. The
well, Government-Cascade No. 1, NWi4
SEl; sec 16, T4S, R101W, was completed
as a shut-in gas well without an initial po-
tential gage; however, tests had had gages
of 1.4 million cubic feet per day from the
Dakota formation (Cretaceous) .

Also on the Western Slope was the dual
new pay discovery at Lay Creek, The field
previously had produced from the Tertiary
Fort Union and Lance formations; during
the year Humble Oil and Refining Co.
drilled a deep test well to 16,381 feet in
the Cambrian. The well, Lay Creek Unit
No. 1, NW1y; SEi4 sec 13, T8N, RI3W,
was tested at daily rates of 3.8 million
cubic feet of gas from the Mesaverde for-
mation (Cretaceous) and 1.6 million from
the Lewis (Cretaceous) .

At 3:00 P.M. (MST) September 10, the
40-kiloton nuclear device of Project Ruli-
son was detonated as planned, without any
apparent ill effects on the environment.
The blast was the second experiment in
the Nation to stimulate natural gas pro-
duction by nuclear fracturing from low-
permeability gas zones. The first was Proj-
ect Gasbuggy, detonated in December 1967
in New Mexico. Project Rulison was
jointly sponsored by Austral Oil Co., Inc,
the AEC, the Bureau of Mines, and CER
Geonuclear Corp. The shotpoint, in sec 25,
T7S, R95W, Garfield County, was at the
bottom of an 8,443-foot hole in the Mesa-
verde formation (Cretaceous). The forma-
tion, approximately 2,000 feet thick at the
location, contains an estimated 110 billion
cubic feet of gas per square mile; produc-
tion after opening of the hole scheduled in
mid-1970 could reach 20 million cubic feet
per day. Anticipated cavity size after the

6 American Gas Association, Inc., American
Petroleum Institute, and Canadian Petroleum
Association. Reserves of Crude Oil, Natural Gas
Liquids, and Natural Gas in the United States and
Canada and United States Productive Capacity as

of Dec. 31, 1969. V. 24, May 1970, p. 120.
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Table 11.—Gas input and products at natural gas liquids extraction plants in 1969

Gas
input. Products
Plant Owner (million (thousand
cubic feet)  barrels)
Union Oil Company of Calif_______ 5,858 512
Continental Oil Co_____._.__ - 5,446 108
ceeedoo . - 313
Associated Programs, Inc___ - 143 14
Fleetwood Drilling Co____. - 1,207 34
Sun Oil Co_______________ 19 2
Associated Programs, Inc___ 12 2
Chadbourne Corp._._____ 5,901 72
Chevron Oil Co__.____ ,688 476
El Paso Natural Gas Co.__ 60,109 1,024
Vallery___ Associated Programs, Inc_ 847 68
‘Wilson Creek._ Texaco Inc_ . __________ 3,833 368
enter. . ___________ Associated Programs, Inc__________ 2,057 233

Source: Colorado Department of Natural Resources.-Oil and Gas Conservation Commission. Oil and Gas
Statistics 1969. Plant Intake and Produets, pp. 102-105.

explosion was 160 feet in diameter and 370
feet high, with a surrounding fractured
zone 740 feet in diameter.

Natural Gas Liquids.—Production of
natural gas liquids decreased 12.8 percent.
LP gases decreased 10 percent and natural
gasoline 17 percent in quantity.

Natural gas throughput of the 13 gaso-
line plants, according to the Oil and Gas
Conservation Commission, was 90.4 billion
cubic feet for the year; output was 3.0
million barrels of products.” Gas input de-
clined 5.3 percent; output was down 9.1
percent. Continental Oil Co.’s Little Beaver
plant did not operate after August; the
Minto plant of Sun Oil Co. did not oper-
ate after September; and the Padroni
plant of Associated Programs, Inc., was not
operative after May.

The Chadbourne Corp. of Midland,
Tex., completed its Piceance Creek plant
in Rio Blanco County in May. The refrig-
erated-absorption plant has a daily input
capacity of 30 million cubic feet of gas;
planned output was 9,000 gallons of pro-
pane and 11,000 gallons of combined lig-
uids.

Oil  Shale—Atlantic  Richfield Co.
(ARCO) acquired early in the year, an
undivided 30 percent interest in the assets
of Colony Development Corp. The pur-
chase includes interests in 16,138 acres of
oil shale lands in Colorado, option on
8,562 acres in Utah, and in the technology
and facilities of the Colony group. Other
owners in the group and their interests are
Sohio Petroleum Co., 30 percent; The Oil
Shale Corp. (TOSCO), 20 percent; and
Cleveland Cliffs Iron Co., 20 percent. ARCO
will be operator for the group.

In an address to the American Petro-
leum Institute in Chicago, TOSCO re-
vealed some shale oil extraction costs de-
veloped by the company. Costs are based
on assumptions of 66,000 tons of oil shale
mined per day, an average mining height
of 59 feet, shale containing 35.8 gallons of
oil per ton, and mining by conventional
methods. Mining, crushing, and disposal of
spent shale amounts to 50.7 cents per bar-
rel of recovered oil, 34.0 cents per barrel
for retorting, 35.3 cents per barrel for re-
fining the oil, and 46.5 cents for deprecia-
tion—a total of $1.67 per barrel. These
costs do not include payments of any kind
for shale reserves, nor for royalties on the
TOSCO process.8

Peat.—Production of peat was 2,354 tons
(8.3 percent) less than in 1968. Fifteen op-
erations were located in eight counties:
three each were in Boulder, Park, and
Teller Counties; two were in Gilpin; and
one each were in Alamosa, Chaffee, Lake,
and La Plata Counties. Park County was
the leading source with 8,854 tons, fol-
lowed by Teller with 7,256 tons. Sixty-two
percent of the output was moss type, 37
percent was humus, and the rest was
reed-sedge. The average value of $6.13 per
ton for peat was $2.66 per ton less than in
1968 and $3.16 below the value for 1967.

Most of the output, 21,888 tons, was
shipped in bulk; the rest was packaged. Of
the total, 20,374 tons were not processed.
Sixty percent of the production, 15,555
tons, was used for general soil improve-

7 Pages 102-105 of work cited in footnote 4.
8 Chemical and Engineering News. V. 47, No.
22, May 26, 1969, p. 34.
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ment, 6,327 tons in mixed fertilizers, and 6
tons for mushroom beds.

Petroleum.—Output of petroleum was
down 11 percent in quantity and 6 percent
in- value because discoveries of new Te-
serves failed to keep pace with production
and the older fields were further depleted.

Leading county in production was Rio
Blanco, with 51 percent of the State total;
the county has the two leading oilfields,
Rangely and Wilson Creek. Washingon
and Logan Counties again ranked second
and third, with 15.5 and 8.5 percent of the
output.

The Rangely-Weber reservoir continued
to dominate the State oil yield. With a cu-
mulative output at yearend of 427.7 mil-
lion barrels of oil, it had produced 46.3
percent of Colorado’s cumulative oil pro-
duction. Output declined 3.0 million
barrels in 1969.

" Active fluid-injection projects during the
year totaled 45 in 42 fields—42 were water-
flood projects and three ‘were combined
gas- and water-injection. On July 15, au-
thorization was given by the State for the
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waterflooding of the “J” Sand reservoir in
the Northwest Graylin field, and injection
began in November. The area covered
1,930 acres; cumulative production was
about 600,000 barrels. At the time of the
hearing only 27,000 barrels of primary oil
were available. Waterflooding will recover
an estimated additional 1.2 million barrels
of oil. Water injected in all the projects
amounted to 140.8 million barrels (18,151
acre-feet) ; of this, 82.7 million barrels (59
percent) were injected in the Rangely-We-
ber reservoir. Again, the State data do not
differentiate between “new” water and
water produced with the oil and rein-
jected.

The API and AGA estimated crude oil
reserves for Colorado, as of Dec. 31, 1969,
at 400.6 million barrels, a decline of 19.9
million barrels from the figure for 1968.
An additional 49.3 million barrels are con-
sidered -economically available by fluid
injection. New fields and new pools added
5.6 million barrels; revisions and extensions
added 2.5 million barrels.?

® Pages 26, 27 of work cited in footnote 5.

Table 12.—~Crude petrolenm production, by counties

(Thousand 42-gallon barrels)

1968 1969 Principal fields in 1969, in order of production
443 553 Mocassin, Nile, Middlemist, Roman Nose,!
Badger Creek.
357 220 Black Jack, Roman Nose.?
55 51 Price Gramps.
71 75 Flank, Greenwood.
1 1 McClave, Lubers.
1 1 Boulder.
9 417 Golden Spike, Ladder Creek, Cheyenne
Wells.
______ T Ironhorse.
23 33 Florence-Canon City.
®) @®) Mam Creek.
198 179 McCallum, Battleship.
1,015 1,101 randon.
24 23 Red Mesa.
329 261 ‘Wellington, Loveland.
2,418 2,399 Saber, Northwest Graylin, West Padroni,
Mount Hope, Ramrod, Yenter.
2,200 1,636 Maudlin Gulch, Powder Wash, Iles.
436 317 Cache, Marble Wash, Flodine Park.
1,345 947 Adena, Boxer, Peterson, Sand River,
Roundup.
1 Comanche. .
17,231 14,428 Rangely, Wilson Creek, Nine Mile.
8 85 Grassy Creek, North Sage Creek, Tow Creek.
2 3 Andy’s Mesa.
4,081 4,389 ‘Westfork, Rush Willadel, Plum Bush Creek,
Belle, Cimarron, Big Beaver, Bison.
1,608 1,167 Black Hollow, Pierce, Sleeper, Border.
31,937 28,294

1 Partly in Arapahoe County.
2 Partly in Adams County.
3 Less than 14 unit.

Source: Colorado Department of Natural Resources. Oil and Gas Conservation Commission. Oil and Gas
Statistics 1969. Oil and Gas Statistics by counties, pp. 11-86.
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Drilling activity reached a total of 814
wells, the highest number since 1959 when
816 wells were drilled. The overall increase
was 319 wells (644 percent). Major in-
crease was in exploratory drilling, reflect-
ing the widened interest in the Cretaceous
formations in the eastern Rocky Mountain
area. Total wildcat wells exactly doubled
—from 269 wells in 1968 to 538 wells in
1969. Drilling accounted for much of the
estimated total expenditures of the oil in-
dustry in Colorado (not including manu-
facturing and marketing). Of a total of
$128.5 million, $58.5 million were for drill-
ing expenses.10 The success ratio for explor-
atory drilling was 11.2 percent, a definite
improvement over the 7.4 percent for 1968,
but considerably below the 16.2 percent
achieved in 1967.

Based on initial potential, the most sig-
nificant discovery was the Sleeper field,
Weld County. The discovery well, Chancel-
lor Exploration Co. and Exeter Drilling
Co., Buczkowskyj No. 1-X, NW14 SW1; sec
23, TI2N, R56W, was completed for an in-
itial pumping gage of 287 barrels of oil
daily from the “D” Sand (Cretaceous).
Logan County had a good discovery at the
Ramrod field; Petroleum, Inc., Nelson-O
No. 1, NE1; NWi; sec 33, TI2N, R55W1
was completed pumping 250 barrels of oil
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per day from the “J” Sand (Cretaceous).
At yearend five wells were producing in
the field.

The Belle field in Washington County,
discovered by Tiger Oil Co., had 11 pro-
ducing wells at yearend. The discovery
well, Appenzeller No. 1-3, NW1; NE1; sec
3, T1S, R53W, was completed for a pump
gage of 55 barrels per day from the “J”
Sand; later wells were more successful.

Several new fields were discovered in
southeastern Colorado, along the Las Ani-
mas Arch. Possibly the most significant was
the Golden Spike field; the discovery well,
International Nuclear Corp., Lowe No. 1,
NE1; NE1; sec 12, T16S, R45W, Cheyenne
County, was completed for a daily pump-
ing gage of 180 barrels of oil. By yearend
eight wells were producing. Other new
fields along the Arch included Ladder
Creek with seven producing wells at year-
end, Smoky Creek with three wells, and
Timber Creek with two wells.

One of the largest lease agreements on
record included about 2.8 million acres in
northeastern Colorado. The agreement,
reached during the summer, was between
Union Pacific Railroad Co. and Pan Amer-

1 Petroleum Information Corp. 1969 Résumé,
Oil and Gas Operations in the Rocky Mountain
Region, p. A-11.

Table 13.—Principal oilfields in 1969

Cumulative production

Production
to Jan. 1, 1970
Field County
0il Gas 0il Gas
(barrels) (thousand (barrels) (thousand
cubic feet) cubic feet)
Rangely (Weber) _______ Rio Blanco_ . ..___ 11,785,057 4,734,656 427,791,280 663,007,110
‘Wilson Creek d 2,200,100 3,832,521 67,129,499 48,030,201
Brandon_.______________ 977,072 1,236 8,014,378 1,236
Maudlin Gulch 936,809 120,437 4,831,205 902,184
‘Westfork_________ 882,932  __________ 2,968,043 888,049
Rush Willadel 367,809  __________ 2,838,165 12,464
Rangely-(Mancos) 313,994 530 11,576,878 646
Plum Bush Creek______ ‘Washington__ 292,562 33,920 17,474,322 1,985,212
Black Hollow.__________ Weld_______ 291,921 12,780 9,012,314 76,001
................ Morgan_____ 321,553 2,748,204 59,231,746 78,071,655
_________ Logan__.____ 275,883 1,898,441 1,416,870 7,835,631
- Washington_._ 266, 552 55,720 266,552 55,720
______ do______ 265,293 [ 500,918 [,
______ do__..._. 260,362 22,153 10,475,446 1,518,893
-- Cheyenne___ 251,746 2 51,746 200
- Weld_______ 243,993 28,450 6,733,187 242,448
-- Washington_ 241,618  __________ 3,465,401 2,467
-~ Moffat______ 209,055 4,767,583 4,667,483 87,326,564
- Morgan_____ 195,708 978,490 1,671,879 4,165,821
-~ Washington__ 177,277 ... 2,616,565 ,462
______ do____._ 171,286 147,847 281,840 258,079
- Logan_____ 156,753 24,660 11,685,717 11,084,806
- Weld_____ 153,216 122,706 ,216 122,706
Arapahoe__ 144,308 11,746 675,596 16,862
____________ gan_________.__ 141,092 P, 2,467,175 251,221

Source: Colorado Department of Natural Resources. Oil and Gas Conservation Commission. Oil and Gas

Statistics, 1969. Production by Leases, pp. 12-86.
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Table 14.—0il and gas well drilling, by counties
County Oil Gas Dry Total Footage County Oil Gas Dry Total Footage
1968: 1969:
Exploratory Exploratory
completions: : completions:
Adams_._... 1 __ 15 16 94,977 ams______ 5 __ 20 25 156,640
Archuleta___ __ - 1 1 1,565 Arapahoe____. 1 __. 10 11 62,696
Baca.__.___.. __ - 9 9 41,277 Baca._____._ _. - 3 3 16,679
Bent_______. __ - 1 1 5,600 Bent______._ __ - 3 3 16,269
Cheyenne___. 2 __ 2 4 22,571 Cheyenne___ 12 __ 26 38 209,937
Delta_.__.._ __ - 1 1 7,650 Conejos_____ . - 1 1 23
Dolores. ____ .. - 2 2 12,007 Delta__.__._ __ - 1 1 2,015
Elbert___ ... 1 .. 16 17 101,797 Dolores_____ __ - 3 3 5,982
ElPaso__... _- - 2 2 ,07 Elbert______ 1 _. 30 31 201,459
Grand____._. .. - 1 1 6,811 - 4 4 23,845
Kiowa______ 3 . 12 15 80,203 - 3 3 5,0
it Carson__ . . 4 4 20,769 - 2 2 4,368
La Plata____ __ 1 2 3 , 46! - 2 2 15,361
n_______ 1 .. 27 28 144,485 2 21 25 126,764
- 1 1 ,64 1 13 14 81,109
1 11 12 71,074 1 3 4 16,200
- 13 13 50,100 - 1 1 4,556
- 1 1 7,998 1 61 71 871,691
1 .15 17 98,097 1 - 1 ,375
- 2 2 8,105 3 12 16 95,392
- 1 1 ,996 - 5 6 12,853
_— 5 5 27,512 . 1 1 8,639
-- 13 13 74,004 -~ 19 19 108,989
- 3 3 10,099 - 1 1 ,766
1 1 2 18,285 - 6 6 38,927
- 69 74 838,316 3 2 6 34,605
- 15 17 110,436 - 5 b 20,057
- 4 4 17,441 San Miguel__ __ __ 2 2 19,401
Washington . 6 __ 164 170 779,643
4 249 269 1,394,359 Weld __._.._. 7 2 41 50 328,803
Yuma_____._ _. .- 13 13 ,
Total.____ 46 14 478 538 2,839,256
Development
completions:
Development Adams______ 5 __ 9 14 85,286
completions: Arapahoe____ 1 __ - 1 5,770
Adams.______ 5 .- 9 14 81,726 Baca___._.-_ 2 . - 2 8,168
Elbert______ 3 _. 1 4 22,687 Cheyenne .__ 10 __ 8 18 91,549
Baca___.__._. - 4 3 7 23,932 Fremont____ __ - 38 3 8,910
Garfield.____ __ 1 .. 1 8,516 Kiowa_._... 5 1 1 7 33,848
Kiowa_ . __-_ 1 - 6 29,245 LaPlata._._. 3 10 3 16 97,924
Kit Carson__ .. .. 2 2 10,220 -1 1 5,481
LaPlata___. 3 __ 5 8 33,943 .- 13 25 129,521
Larimer_____ 2 _. - 2 10,935 3 - 3 13,702
Las Animas__ .. .. 1 1 2,220 2 T 19 110,238
Logan 1 8 10 50,413 - 4 4 , 00,
Moffat_ 6 9 23 129,684 - 1 1 10,645
Montezuma .. - 2 3 17,975 1 3 7 42,564
Montrose___. - - 1 1 9,150 . 1 1 ,300
Morgan._ _ 2 10 16 93,847 Rio Blanco.. 33 15 38 86 305,442
Rio Blanc 28 12 64 296,859 Routt___.____ __ - 2 2 ,622
Routt___. - 1 5,89 San Miguel.. .. 1 .. 1 8,637
San Migu - 2 3 5 44,485 ‘Washington _ 22 _. 29 51 240,394
Washington . 16 1 15 32 153,449 Weld_______ 6 .- 7 13 85,052
Weld____ ... 20 . 6 26 178,859 Yuma___ ... -_ - 1 1 3,906
Total . ____ 93 46 87 226 1,198,542 Total. ____ 112 83 131 276 1,309,964
Total all Total all
drilling..109 50 336 495 2,592,901 drilling._158 47 609 814 4,149,220

Source: Committee on Statistics of Drilling, American Association of Petroleum Geologists.

ican Petroleum Corp., whereby the latter
would explore some 7 million acres of
union Pacific land in Colorado, Wyoming,
and Utah; 40 percent of the land is in
Colorado. Under terms of the agreement,
Union Pacific retains a 15-percent overrid-
ing royalty on 480 acres and a 100-percent
interest in the remaining 160 acres of each
section acquired by Pan American. Pan

American agreed to pay a cash bonus of
$9 million for the first 3 years and spend a
minimum of $15 million in exploration
during the same period. Anticipated explo-
ration expenditures will be several times
that amount.

The State’s four operating refineries
remained the same as in 1968—American
Gilsonite Co. at Fruita, Continental Oil



Table 15.—Principal oil and gas discoveries in 1969

Initial
production
Location Total Thou-
County and field Well Operator Producing depth Bar- sand Remarks
Sec- Town- Range formation (feet) rels cubic
tion ship of oil feet of
per day gas per
day
Adams: i
Nile. .. _.______ No. 1 Double Bar-O- Sundance Oil Co.- 18 18 60 W “D” Sandstone... 6,625 284 ... Pumping.
Double Bar. McCulloch Oil
Corporation of Calif. .
Gunsmoke. _._.... No.1Martyn._____ ... R. E. Hibbert Oil 6 3s 58 W “J” Sandstone_._ 6,185 101 ... Do.
Properties-Exeter
Drilling Co.
Cheyenne:
Cheyenne Wells__.. No.8 UPRR Roth.__..._ Mull Drilling Co___._____ 5 14 S 44 W Topeka________. 5,482% 120 ... PuNmping.
ew pay.
Ladder Creek...._._ No.1 Miller_ ___.________ International Nuclear 12 15 S 45 W Spergen..__._...._ 5,412 161 ... Pumping.
CorpEPlains Explora-
tion Co.
Golden Spike__.___ No.1Lowe. oo Im(::ernational Nuclear 12 16 S 45 W Mississippian.._.. 5,500 180 .- Do.
orp.
Wildeat. ... No. 1 Merrick-E_ .. ...... Champlin Petroleum Co_.. 83 18 S 47 W Keyes Sandstone. 5,475 - 3,520 Flowing.
Wildeat_ ___._____ No. 1 Twombly__._______ Samedan Oil Corp_...._._ 24 208 46 W Marmaton____._. 5,110 . 2,000 Do.
gan: -
Cloverleaf_ . _._____ No. 1 Cloverleaf-State_._.. K g l]vli As%ociabes—Toltek 384 8 N 52 W “J” Sandstone... 4,485 108 .-_.- Pumping.
rilling Co. :
Pow Wow________ No.1 Herrman_._______. R. D. Brew, Braden-Gear 26 12 N 58 W _._.do__._._._..._ 5,406 150 .- Do.
Drilling Co. .
M ﬂR-t&lm'&)d ---------- No. 1 Nelson-O____.._._. Petroleum, In¢.__ ... 33 12 N 55 W ___.do.___.._.__ 5,903 250 .- Do.
offat:
Lay Creek........ No. 1 Lay Creek.. ... Humble Oil & Refining Co. 13 8 N 93 W Mesaverde_____.. 16,381 - 1,622 Flowing.
Lewis_ ______._._.. ..o..- - 1,612 _ New pay.
W, l?{ihtat .......... No. 1-25-Government.__.._ Stauffer Chemical Co.___._ 25 9N 91 W ___.doo_ocooo._. 6,083 - 8,155 Flowing.
ashington: .
Dart.____..___.__ No. 1-28 Gebauer._._.____ Tiger Oil Coovoceecmaao 28 1N 53 W “J” Sandstone... 4,954 170 .- Pumping.
Wel Red Cloud._______ No. 1-29 Pieper.._.....__ RO, . N 29 1N 88 W ___.do__.___.... 4,998 212 ... 0.
Wildeat._ _...__.__ No. 1 Government____.... Davidor & Davidor, Inc_.. 27 8 N 58 W “D” Sandstone... 6,445 - 6,400 Flowing.
Sleeper.......... No. 1-X Buczkowskyj..._. Chsgmellorlgﬂé “lora(t:ion Co. 28 12N 56 W. ___.do-..o..._- 6,387 287 ... Pumping.
-Exeter ing Co.
Crystal ...._______ No. 1 Holland.. . cocv.... J. A, Terteling & Sons- 8¢ 12N  BTW .o domeeecenn- 6,782 186  ....- Flowing.

South Texas Develop-
ment Co.

Source: Petroleum Information Corp., 1969 Résumé, Oil and Gas Operations in the Rocky Mountain Region.
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Co. at Denver, King Resources Co. at Den-
ver, and Morrison Refining Co. at Grand
Junction. The Tenneco Oil Co. refinery at
Denver was sold to General Real Estate &
Resources Trust Co. for $6.8 million and
leased to King Resources. Total refining
capacity in the State was unchanged,
42,900 barrels of crude oil per day.

The refineries processed 13.7 million bar-
rels of crude oil, of which 11.6 million
were from other States. Wyoming contin-
ued as the principal supplier of the inter-
state receipts with 8.8 million barrels. Also
supplying crude oil to Colorado were Mon-
tana, New Mexico, and Utah. Colorado
producers shipped 28.6 million barrels of
crude oil out of State. Utah received 16.8
million barrels, Ohio 6.3 million, Okla-
homa 1.5 million barrels; other recipients
were Indiana, Kansas, Illinois,  Wyoming,
California, and Pennsylvania.

NONMETALS

Cement.—Shipments of portland cement
were 8 percent less than during the pre-
vious year, but shipments of masonry ce-
ment gained 9 percent. As in the past, pro-
duction was at the Boettcher plant,
Larimer County, and the Portland plant,
Fremont County, of Ideal Cement Co., a
division of Ideal Basic Industries, Inc. Of
the output 93 percent of the portland and
95 percent of the masonry cement went to
consumers in Colorado; the balance was
shipped to nearby States. Seventy percent
of the portland cement shipments went to
ready-mixed concrete companies. Other
users, in order of consumption, were con-
crete products manufacturers, highway con-
tractors, and building material dealers.

The Lyons plant of Dewey Rocky Moun-
tain Cement Co., subsidiary of Martin
Marietta Corp.,, was completed in
December.11 The plant is equipped with a
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direct digital control computer, which en-
ables process engineers to work out
efficient control systems and make on-line
changes. The plant also incorporates
equipment for dust- and fume-control,
equipment for treating oil-bearing shale,
and a ferris wheel-type feeder for the kiln.

Clays.—Production of clay increased 19
percent in quantity and 32 percent in
value. The increased output is partly at-
tributable to new, automated equipment
and other improvements in some of the
plants. Ratios of clay varieties to total clay
sold and used were virtually unchanged
from those of 1968; 60.4 percent was mis-
cellaneous - clay and shale, 39.4 percent was
fireclay, and 0.2 percent was bentonite.
Clay used by producers for manufacturing
clay products (captive  production)
amounted to 74 perent of the total; the
balance was sold as raw clay.

The numbers of active companies and
operations were unchanged from the pre-
vious year—24 companies, 53 operations.
Fourteen companies produced fireclay, one
produced fireclay and common clay, three
produced bentonite, and six produced com-
mon and undifferentiated clay and shale.
The largest producer, The Idealite Co., a
division of Ideal Cement Co., mined shale
for making lightweight aggregate. Other
leading producers were Robinson Brick &
Tile Co. and Denver Brick & Pipe Co. Jef-
ferson County, with 64 percent of output,
was the leader of the 11 clay-producing
counties.

Fireclay was used in the manufacture of
heavy clay products (building brick and
sewer pipe) and refractories; common clay
and shale were used for building brick,
lightweight aggregate, and pottery; benton-
ite was used for reservoir-pond linings.

“&dineral Processing. V. 11, No. 4, April 1970,
p. 12.

Table 16.—Clay sold or used by producers, by counties

c 1968 1969
ounty
Short tons Value Short tons Value
(thousands) (thousands)
...... - w w
11,178 $21 W w
67,526 127 63,893 $194
w w w
w W w
23,018 68 28,573 85
W w W
404,429 566 468,646 658
W w W w
55,925 343 95,226 w
985 7 w W
53,175 90 75,193 682
616,236 1,222 731,531 1,619

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
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Feldspar.—The only source of marketa-
ble feldspar in the State was the Mica
Lode mine in Fremont County, operated
by Lockhart & Sons. Production of feldspar
was 18 percent more than during 1968 be-
cause of greater market outlets. The prod-
uct was used for decorative aggregate.

Fluorspar.—Output of fluorspar in-
creased almost fourfold as the reactivated
Northgate mine of Ozark-Mahoning Co. at

Cowdrey reached full-scale production.
Three mines in three counties were
productive: Burlington mine, Boulder
County, operated by Allied Chemical

Corp.; Chicken Claim, Fremont County,
operated by Howard & H. D. Rusler; and
the Northgate mine, Jackson County. The
Chicken Claim output was fluxing gravel
used in steelmaking; of the balance, most
was acid-grade used for hydrofluoric acid.

Gypsum.—Output of gypsum declined 4
percent in quantity and value. Production
was from five mines in three counties—
three in Fremont County and one each in
Chaffee and Larimer Counties. All mines
were open pit operations. Uncalcined gyp-
sum was used as portland-cement retarder
and as a soil conditioner; calcined gypsum
was used for manufacturing building prod-
ucts, principally wallboard.

Lime.—Prodution of lime increased
moderately—2,000 tons for a 2-percent
gain. The Colorado Lime Co., Inc. plant
in El Paso County, the only producer of
lime for soil stabilization, was not operated
during the year; this reduced the number
of operating plants to 12 and eliminated
for a time that use category.

The great increase in use of lime in the
basic-oxygen steel furnaces of CF&I more
than offset the decrease in usage for soil sta-
bilization. Ten of the 12 plants were at
sugar beet refineries; eight were owned by
The Great Western Sugar Co. and one each
by American Crystal Sugar Co. and Holly
Sugar Corp. The other two were the Glen-
wood Springs plant of Basic Chemical Corp.
and the Pueblo plant of CF&I. Output of
the Basic Chemical plant was sold for me-
tallurgical and sewage and water treatment
uses; that from CF&I was used for refrac-
tories, as well as in the company’s basic-
oxygen steel furnaces.

Perlite—The only crude  perlite
produced in the State was mined at the
Rosita mine of Persolite Products, Inc., in
Custer County. Output was 13 percent
higher than during 1968. Production from
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the mine was shipped to the company’s ex-
panding plant at Florence.

Perlite was expanded at three plants in
the State—Persolite at Florence; Grefco,
Inc., Dicalite Division, at Antonito; and
W. R. Grace & Co., Zonolite Division,
Western Region, at Denver. Source of the
crude perlite for the Grefco and W. R.
Grace plants was from deposits in New
Mexico. Expanded perlite from the Grefco
plant was used for filler and filter aid;
that from W. R. Grace and Persolite was
used for concrete and plaster aggregate,
horticultural aggregates, masonry and cavi-
ty-fill insulation, and other miscellaneous
uses.

Pumice—Production of pumice, in the
form of volcanic cinders and scoria, in-
creased 14,000 tons (50 percent); value,
however, declined 1 percent. Output was
from five operations in four counties.
Scoria was produced by Colorado Aggre-
gate Co., Inc., at its Mesita Hill mine in
Costilla County, and by McCoy Aggregate
Co. at the McCoy pit in Routt County.
Volcanic cinders were mined by Dotsero
Block Co., Inc.,, and Roaring Fork Pumice
Block Co. in Eagle County, and by Vol-
canic Materials, Inc., in Saguache County.
Most of the production was used for rail-
road ballast and concrete aggregate; lesser
amounts were used for roofing, landscap-
ing, road construction, and absorbent (ani-
mal) .

Volcanic Materials, Inc., was purchased
late in the year by Ashley Valley Oil Co.,
Tulsa, Okla. The company will continue
operations as a subsidiary of Ashley.

Pyrites.—Output of pyrites, a byproduct
of molybdenum mining at the Climax
mine, increased 1,000 tons (4 percent) . The
pyrite was shipped for subsequent use in
manufacturing sulfuric acid; minor
amounts were used for coloring in glass
bottles.

Salt.—Salt, in the form of brine, was re-
covered from a well in Montrose County
by Union Carbide Corp. for use in the
company’s uranium-vanadium mill at Ura-
van. Production was essentially unchanged
from that of the previous year.

Sand and Gravel.—Output of sand and
gravel decreased 14 percent from the rec-
ord high of 23.1 million tons in 1968.
The dedine reflected the lower level of
construction contracts awarded in the pre-
vious year. Again, sand and gravel was the
most valuable nonmetallic mineral com-
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modity in the State, comprising 52 percent
of the value of the nonmetallics and 7
percent of the value of all mineral com-
modities. Sand and gravel ranked fourth in
value after molybdenum, petroleum, and
coal.

Of the total output, 81 percent was
gravel and 19 percent was sand. Average
value for gravel was $1.42 per ton; average
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for sand was $1.18; overall average was
$1.37 per ton. Most of the sand and gravel,
18.8 million tons, was processed before use;
that is, washed, screened, crushed, or a
combination of these. The balance, 1.1
million tons, was pit run. Average value of
the processed material was $1.42 per ton,
compared with $0.54 for the pit-run sand
and gravel.

Table 17.—Sand and gravel sold or used by Xtoducers, by counties

(Thousand short tons and thousand dollars)
1968 1969
County
Value Quantity Value
$3,695 2,582 $3,263
489 151 189
1,391 858 1,117
170 262 43
135 55 130
64 40 50
1,314 1,770 2,469
325 151 201
9 54 87
w w
95 69 99
w 1 1
3 48 19
48 122 180
300 w
120 0 .. .
500 407 456
87 90 163
216 290
2,114 1,285 1,512
313 53
247 858 627
_____ 20 24-
76 37 54
359 187 359
o 9 16
26 48 79
..... 11 19
3,588 2,191 3,122
134 37 61
497 539 870
390 183 217
251 126 257
1,177 678 887
810 1,353
58 307 255
856 114
834 721 1,164
3 59 99
259 355 562
350 425 449
180 317 394
337 260 356
483 697
35 46 41
..... 42 70
85 54 96
245 151 193
176 w
1,646 943 1,352
179 5 12
145 173 305
w w
w 72 121
25 el oo
42 84 100
66 461 372
164 185 300
23 106 78
105 58 61
699 545 635
256 72 76
869 415 604
26,608 19,877 27,266

‘W Withheld to avoid disclosing individual p

luded with “Undistributed.”

1 Less than 15 unit.
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Table 18.—Sand and gravel sold or used by producers, by class of operations and uses
(Thousand short tons and thousand dollars)

1968 1969
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:
Construction:
Building_ .. _______ 2,821 $2,605 2,184 $2,620
Paving. . __..._____ 28 ,578 874 87
Railroad ballast.__ . ) [ T
Fill___________ - 142 100 202 143
1100 1162 1117 1201
Industrial:
1 (O] ® ® (O]
(O] O] O] (1)
O] O] » O]
® ® Q) [Q]
__________ ) (1)
.......... Q) )
3,191 4,440 3,877 3,840
Gravel:
Construction:
Building__._________________ 2,555 3,699 2,942 4,819
Paving_ . ______..__ 5,427 6,779 3,645 4,619
Railroad ballast_ 97 180 2125 21562
Fll__________ 312 254 377 365
Other__.__ 290 346 ®) @)
Miscellaneous.___ 95 112 215 303
Total 2 ... .. 8,776 11,370 7,305 10,257
‘Total sand and gravel 2._________ 11,967 15,810 10,682 14,098
Government-and-contractor operations:
and:
Building 5 16
Paving_ . 1,865 1,873 434 650
Fill____ 101 101 30 87
Other_.. 16 14 2
1,483 1,489 471 704
Gravel:
Building_..__._.__.___.___.___.._  _____  _____ 28 7
Paving__ 8,677 8,632 7,883 11,742
Fill____ 5 67 813 647
Other_____ 9 6 e el
Total . ____________ 9,671 9,309 8,724 12,464
Total sand and gravel. - 11,154 10,798 9,915 13,168
All operations:
and 4,674 5,929 3,848 4,544
Gravel._. 18,447 20,679 16,029 22,721
Total 2 23,121 26,608 19,877 27,266

1 Railroad ballast (1968), other (construction), blast, fire or furnace, engine, filtration, oil (hydrafrac) (1969),
and other (industrial) (1969) sand combined to avoid disclosing individual company confidential data.

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

3 Railroad ballast and other gravel combined to avoid disclosing individual company confidential data.

Output of commercial operators was 10.7
million tons, 54 percent of total produc-
tion. Leading producers (those with. out-
put of more than 500,000 tons), in order
of output, were Cooley Gravel Co., Asphalt
Paving Co., The Brannan Sand & Gravel
Co., Flatiron Sand and Gravel Co., Pre-
Mix Concrete, Inc., and Broderick and
Gibbons, Inc. These companies accounted
for 4.4 million tons of sand and gravel, 22
percent of the State production. Noncom-
mercial production—that produced for
Governmental agencies, either by Govern-
ment crews or by contractors—amounted
to 9.2 million tons, 46 percent of total
output. The number of sand and gravel

operations decreased from 355 in 1968 to
304 in 1969. Of the operations, 164 were
Government-and-contractor and 140 were
classed as commercial.

Road construction and maintenance con-
sumed 12.8 million tons of sand and
gravel; and building construction used 5.2
million tons. The remaining 1.9 million
tons were used for fill, railroad ballast, in-
dustrial sand {(blast, engine, filtration, fire
and furnace, and hydrafracing)’, and mis-
cellaneous uses.

Among the 63 counties in the State, all
except Denver, Dolores, and San Juan had
sand and gravel production. Forty counties
had commercial operations, and all but
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Pitkin and Routt had Government-and-
contractor operations. Adams County had
the greatest production, 2.6 million tons; it
was followed, in order of output, by Jef-
ferson, Boulder, and El Paso Counties all
of which had production of over 1 million
tons. Output of the four counties was 39
percent of the State total. Thirty-one
counties had yields between 100,000 and 1
million tons; 25 had less than 100,000 tons.

Stone.—Production of stone decreased
226,000 tons, 9 percent less than in ihe
previous year. Forty counties had stone
production from 130 quarries. The princi-
pal producer was again Fremont County.
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Five counties had output exceeding 100,000
tons of stone; in addition to Fremont, they
were Chaffee, Dolores, El Paso, and Lari-
mer.

Virtually all of the stone produced, 99
percent, was as crushed and broken stone;
13,373 tons were dimension stone. Principal
uses of crushed and broken stone were for
making cement, flux stone, making lime,
surface-treatment aggregate, and concrete
aggregate. Limestone, including dolomite,
was the principal stone produced, followed
by sandstone and quartzite, traprock, and
granite. Other types were marble, quartz,
and miscellaneous stone.

Table 19.—Stone sold or used by producers, by counties

1968 1969
County

Short tons Value Short tons Value
$746 1,724 $2,591
_____ 3 112
4,010 958 2,275
969 1,020 3,386
41 el
190,468 11'8% 75,906
..... 554 831
w o . e
_____ 658 987
46,326 113,790 56,895
,62 36,226
25,017  ____ e
..... 736 1,104
w w
1,490,684 w w
03,907 w w
..... w w
6 2,472 4,335
407,828 ,512 28,548
15 1,350 4,491
_____ 1,051 4,180
99,091 88,663 244,981
,012 ... el
22,458  ____  aeaae
_____ 4,278 11,422
1,861,150 520,616 1,264,683

60,854 5,040 7,5
1,788 . e
2,160 948 3,592
w 244 8,480
_____ 12,528 33,408
113,834 15,611 90,916
..... 245 368
476 112
w w
198 201
495 ...
..... 930
2,673 137,500
131,286 99
67 . .
..... 1,240
_____ w
750 27
5387 3,500
12,880 w

9,450

9,8 PR
993,987 1,368,393 3,047,653
5,201,461 2,245,430 5,078,539
‘W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
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Table 20.—Stone sold or used by producers, by kind
(Thousand short tons and thousand dollars)

. 1965 1966 1967 1968 1969
Kind of stone
uan- Value Quan- Value Quan- Value Quan- Value Quan- Value
tity tity tity tity tity
Dolomite and .
limestone_______ 2,204 $4,067 2,191 $3,911 12,214 1$3,823 1,812 $3,694 1,847 $8,918
Granite___ 2,069 3,089 2,789 4,358 284 418 202 470 76 179
2 33 3 3 3 26 1 12 1 13
Quartz, quartzite,
and sandstone___ 189 838 1,664 2,443 281 847 252 615 182 595
Quartz and
quartzite_ __ NA NA NA NA NA NA 72 162 20 213
Sandstone._ ___ NA NA NA NA NA NA 180 453 162 382
Traprock___.__.____ W w 45 48 w W oo 83 228
Other stone.______ 335 616 338 586 211 370 204 410 56 151
Total2_____ 4,789 8,638 7,031 11,331 2,992 5,485 2,471 5,201 2,245 5,079
NA Not available. ‘W Withheld to avoid disclosing individual pany fidential data; included with
“Other stone.”
1 Excludes dimension limestone which is included with “Other stone.”
2 Data may not add to totals shown because of independent rounding.
Table 21.—Stone sold or used by producers, by uses
1968 1969
Use P Vi
uantity Value Quantity alue
(thousands) (thousands)
Dimension stone:
Rough:
Irregular-shaped stone and rubble. ___shott tons__ 1,743 $17 4,632 $81
Architectural . ______________ i 32,622 29 33,539 36
Monumental 6,962 13 10,952 31
ther .. ___ 31,873 36 48,265 55
Dressed:
Architectural_________ 43,792 96 2,349 16
Monumental.__ 5,000 w0 _____
Flagging . _ . ____ 8,451 10 115,418 133
Total (approximate).___._________ shorlt tons. . 12,200 301 13,400 252
Crushed and broken stone:
Bituminous aggregate________ short tons w w w w
Concrete aggregate_ ____ ; 204,012 447 w w
Roadbase stone 219,966 371 w W
Surface treatment aggregates 145,740 312 228,094 262
Lime___ _ . ______.__._____ 174,873 423 234,188 557
Metallurgical . _____ w w w W
Riprap and jetty sto 258,963 469 126,402 353
Terrazzo_______.__ Jdoo___ w 13,564 164
Other.___ -.do..__21,455,670 22,878 31,634,814 38,491
Total___ _j-do____ 2,459,224 4,900 2,232,057 4,827
Total stone (approximate)_________________ s-do____ 2,471,400 5,201 2,245,400 5,079

W _Withheld to avoid disclosing individual company confidential data; included with “Other.”
1 Flagging and house stone veneer combined to avoig disclosing indiyidual company confidential data.

2 Includes stone used in asphalt fillers, cement, 1

other soil conditioners and nutrients, railroad ballast, ref;aca)'ries,
3 Includes stone used in cement, macadam aggregates,

ed fine aggregate, mine dusting,
and terrazzo.
manufactured fine aggregates, mine dusting, refrac-

tories, roofing aggregates, soil conditioners, unspecified aggregate, and other unspecified uses.

Leading stone producers, in order of
output, were Ideal Cement Co. (lime-
stone), CF&I (limestone and dolomite),
Castle Concrete Co. (limestone) , Frank H.
Norberg Co. (limestone), and Dolores
County Highway Department (sandstone).
The five producers each had output of
100,000 tons or more.

Sulfur—The first shipment of sulfur
from the new recovery unit at the Conti-
nental Oil Co. refinery at Denver was

made in July. A total of 1,003 long tons of
sulfur was shipped during the year. This
byproduct sulfur is not included as part of
the mineral production of the State be-
cause it is considered a secondary product.

Vermiculite.—Crude vermiculite from
Montana was exfoliated by W. R. Grace &
Co. at its plant in Denver. The -product
was sold for use as loose-fill insulation,
concrete and plaster aggregate, soil condi-
tioning, and fire base.
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Table 22.—Principal producers

C dity and company

Address

Type of activity County

Beryllium: U.S. Beryllium Corp__

Caabon Dioxide, natural: Tenneco
il

0.

Cement: Ideal Cement Co., a

Clays

division of Ideal Basic
Industries, Inc.

The Idealite Co., a division
of Ideal Basic Industries,

Inec.
Robinson Brick & Tile Co___

806 Bon Durant Bldg.
Pueblo, Colo. 81003
Box 2410

Denyer, Colo. 80201
420 Ideal Cement Bldg.
Denver, Colo. 80202

500 South Santa Fe Drive

_ Denver, Colo. 80223

Coal, bituminous:

CF&I Steel Corp. - __._
Energy Coal Co____..______

Mid-Continent Coal and
Coke Co.

Peabody Coal Co.___..__.__

The Pittsburg & Midway
Coal Mining Co.

United States Steel Corp.
‘Western District-Coal.

Copper: Idarado Mining Co____.

Fluorspar:

Allied Chemical Corp.,
Industrial Chemicals
Division.

Ozark-Mahoning Co.,
Mahoning Mining Division.

Gold:

Idarado Mining Co____..____
Standard Metals Corp

Gypsum: Johns-Manville Corp.... .

Iron ore: Pitkin Iron Corp._.____
Lead:

Emperius Mining Co..
Homestake Mining Co__.____

Idarado Mining Co_________
The New Jersey Zinc Co.____
Rico Argentine Mining Co.__
Standard Metals Corp._.__.

me: :
The Great Western Sugar Co_

CF&I Steel Corp_ - -____

Molybdenum:

American Metal Climax, Inc.,
Climax Molybdenum Co.

Box 316

Pueblo, Colo. 81002
2850 ‘North Meridian St.
Indlanaé)olls, Ind. 46208
Carbon

301 N. Memorial Drive
St. Louis, Mo. 63102

Ten Main Center
Kansas City, Mo. 64105
Box 807

Dragerton, Utah 84520

Ouray, Colo. 81427__________

Box 70
Morristown, N.J. 07960

Box 57
Rosiclare, I1l. 62982

Ouray, Colo. 81427__________

415 Petroleum Club Bidg.
110 16th St.

Denver, Colo. 80202

215 Market St. Room 916
San Francisco, Calif. 94105
105 West Adams St.
Chicago, Ill. 60603

Creedg, Colo. 81 130 ...

Box 9
Creede, Colo. 81130

Ouray, Colo. 81427_ __.______

2045 City Line Road
Bethlehem, Pa. 18017

605 Kearns Bldg.

Salt Lake City, Utah 84101
415 Petroleum Club Bldg.
110 16th St.

Denver, Colo. 80202

Box 5308
Denver, Colo. 80217

Box 3
Pueblo, Colo. 81002

No. 1 Greenwich Plaza
Greenwich, Conn. 06830

ale, Colo. 81623______

Open pit mine and mill. Park.
‘Well in McElmo field.. Montezuma.

‘Wet process, 2-rotary- Fremont.
kiln plant.

Dry process, 2-rotary- Larimer.
kiln plant.

Open pit mine and Jefferson.
expanding plant.

Underground mine and Douglas.
3 open plt mines.

Open pit mine______._ Elbert.

cedo__ I _______ El Paso.

Open pit mine and 2 Jefferson.
underground mines.

Underground mine_____ Las Animas.

Strip mine and crushing Routt.
plant.

3 underground mines;  Pitkin.
cleaning and thermal
drymg plant.

Strip mine and crushing Montrose.
plant.

oeodo______________ Routt.

Strip mine; erushing and Do.
oil treatment plant.

Underground mine; Delta and
cleaning and crushing  Gunnison.
plant.

SeeZine_ .. ________. Ouray and

San Miguel.

Underground ‘mine and Boulder.
plant.

eeeedoo . Jackson.
SeeZine_ . ____.______ Ouray and
San Miguel.
cemedoo L San Juan.
Open pit mine and Fremont.
wallboard plant. 5

Open pit mine._______ Pitkin.

SeeZine___.__________ Mineral.

See Silver.____________ 0.

SeeZine______________ Ouray and

San Miguel.

cemedoo o Eagle.

ceedoo o Dolores.

ceedoo San Juan.

Pot-kiln plant_________ Adams.

2 pot-kiln plants______ Boulder.
do__________ --- Larimer.

Pot-kiln plant_________ Logan.

Shaft-kiln plant_______ Morgan.

Pot-kiln plant__.____.__ Sedgwick.

2 pot-kiln plants______ Weld.
Natural-frequency-
vibrating kiln plant.

Undglxl'ground mine and Clear Creek.
mill.
Underground mine, mill, Lake.

and byproducts plant.



THE MINERAL INDUSTRY OF COLORADO

193

Table 22.—Principal producers—Continued

C

dity and y

P

Address

Type of activity County

Natural gas and petroleum:
Bright & Schiff.____________

Champlin Petroleum Co_.___

Chevron Oil Co., Western
Division.

Clinton Oil Co_ __.__..__...
Continental Oil Co___._..._

International Nuclear Corp..

Monsanto Co., Hydrocarbons
& Polymers Diyision.

Pan American Petroleum____

Union 0Oil Com;

California,
Division.
Union Texas Petroleum._ _ ___

any of
orthern

Peat:
Alpen Meadows, Inc________

McCoy & Jensen, Inc__..._.
Clarence C. Reiff.___._______
Universal Peat Co__.__._...
Perlite: Persolite Products, Inc___

Pumice:
Colorado Aggregate Co., Inc.

Dotsero Block Co., Inc______
McCoy Aggregate Co_______

Pyrites: American Metal Climax
Inc., Climax Molybdenum Co.

107 Mercantile Continental

ldg.
Dallas, Tex. 75201
Box 9365
Fort Worth, Tex. 76107

Box 599, 1700 Broadway
Denver, Colo. 80201

6810 West Hwy. 54
‘Wichita, Kans 67209
Box 2197

Houston, Tex. 77001

925 Petroleum Club Bldg.
Denver, Colo. 80202
Box 1492

El Paso, Tex. 79999
308 Lincoln Tower Bldg.
Denver, Colo. 80203
800 North Lindbergh Blvd.
St. Louis, Mo. 631 6

Box 5!
Tu]sa, Ok]a 74102

1616 Glenarm St.
Denver, Colo. 80202
Box 2100

Denver, Colo. 80201

1860 Lincoln St.
Denver, Colo. 80203

3000 Richmond Ave.
Houston, Tex. 77001

Box 1074

Colorado Springs, Colo. 80901
Rte 1, Box 252

Morrison, Colo. 80465

109 East Eagle Ave.
Kremmling, Colo. 80459
5926 West ona Ave.
Denver, Colo. 80226

635 Curtis St.

Denver, Colo. 80204

Mesita, Colo. 81142_______.____

Box 933

Glenwood Springs, Colo. 81601
703 Lincoln Ave.

Steamboat Springs, Colo. 80477
No. 1 Greenwich Plaza

Greenwich, Conn. 06830

Crude oil and gas wells:
Saber field.

Crude oil and gas wells:
Boxer field.

Crude oil and gas wells:
Bison, Ramp, and
Westfork fields.

Crude oil and gas wells:
Black Hollow and
Pierce fields.

Crude oil and gas wells,
and gas processing
plant: Rangely field.

Crude oil and gas wells:
Belle field.

Crude oil and gas wells:
McCallum field.'

Crude oil and gas wells:
Big Beaver, Bobcat,
Little Beaver, and
Plum Bush Creek

Logan.

Morgan.
‘Washington.
Weld.

Rio Blanco.

‘Washington.
Jackson.
‘Washington.

Crude oil wells: - Washington.
Cimarron field.

Gas processing plant__. La Plata.

Crude oil wells: Kiowa. .
Brandon field.
Crude oil wells: Jackson.
~Battleship field.
Crude oil and gas wells: Montezuma.
Marble Wash field.
Crude oil and gas wells: Washington.
Little East Beaver
and Nugget fields.
Crude oil and gas wells: Arapahoe.
Black Jack field.
Crude oil and gas wells: Montezuma.
Cache field.
Crude oil and gas wells: Washington.
Big Beaver field.
Refinery.______.._____ Adams.
Crude oil and gas wells: Moffat.
Danforth Hills and
Maudlin Gulch fields.
Crude oil and gas wells Rio Blanco.
v&»rocessmg
lant.- Creek
eld.
Crude oil and gas wells Morgan.
and processing
plant: Adena field.
Crude oil wells: Blade, Washington.
Lindon, Ranger,
Ring, and Rush
‘Willadel fields.
Bog. oo Teller.
PR 7, S Park.
cemedo e Lake.
PSP . 7, SR Park.
Open pit mine_______. Custer.
Expanding plant_____. Fremont.
‘Open pit mine and Costilla.
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Table 22.—Principal producers—Continued

C dity and y Address Type of activity County
Rare-earths, monazite: American No. 1 Greenwich Plaza See Molybdenum______ Lake.
Metal Climax, Inc., Climax Greenwich, Conn. 06830
Molybdenum Co.
Sand and gravel (commercial):
Asphalt Paving Co. . ..__.. 14802 West 44th Ave. Pit and plant_________ Douglas.
Golden, Colo. 80401  ____do_____._.__ -- Garfield.
Pit and 2 plants___.._. Jefferson.
Pit and plant____ coln.
The Brannan Sand & 4800 Brighton Blvd. Pit and 4 plants__
Gravel Co. Denver, Colo. 80216 - Pit and plant____ ?rgpahoe.
ceedo_ o _____ efferson.
Broderick & Gibbons, Inc._. Box 318 4 pits and plant_______ El Paso.
Pueblo, Colo. 81002 7 pits and plant__ Pueblo.
Cooley Gravel Co_____._.____ 5631 Tennyson St. Pit and plant_________ Adams.
: Arvada, Colo. 2 plts and plants_ - Arapahoe.
Flatiron Sand & Gravel Co__ 2344 Spruce St. and plant_________ Boulder.
A Boulder, Colo. 80302
Pre-Mix Concrete, Inc., 1500 West 12th Ave. ceedoo Adams.
Pre-Mix Sand & Gravel Denver, Colo. 80204 ceeedoo Douglas.
Division.
Silver: /
American Smelting and 120 Broadway SeeZine______________ Gunnison.
Refining Co. | New York, N.Y. 10005
(McFarland & Hullinger,
lessee.
Emperius Mining Co.._. - Creede, Colo. 81130____________ _.__ do__ .. Mineral.
Homestake Mining Co_ - Box 98 Underground mine and Do.
Creede, Colo. 81130 mi]
Idarado Mining Co_.._.._.... Ouray, Colo. 81427___.________ See Zine Ouray and
San Miguel.
The New Jersey Zinc Co. ... 2045 City Lane Road eew-do___ Eagle.
| Bethlehem, Pa. 18017
Rico tine Mining Co... 605 Kearns B eeo-do__._ Dolores.
oy Salt Lake C:ty, Utah 84101
Silver Bell Industriés, Inc._ . 222 Milwaukee St. Underground mine and Do.
L Denver, Colo. 80206 mill.
Standard Metals Corp._ .. .. 415 Petroleum Club Bldg. SeeZine oo San Juan,
110 16th St.
Denver, Colo. 80202
U.S. Silver Mining Co______ Box 749 Underground mine and Saguache.
s Salida, Colo. 81201 mill.
tone:
Castle Concrete Co_________ Box 2379 2 quarries and plants__ El Paso.
Colorado Springs, Colo. 80901
CF&I Steel Corp.________.__ Box 8 Chaffee.
Pueblo, Colo. 81002 Fremont.
Dolores al'(t:tcl);mty Highway Dove Creek, Colo. 81824 _______ ____ Dolores.
ts.
l"rank H. Norberg Co_______ 418 Guaranty Bank Bldg Garfield.
Denver, Colo. 80202 2 quarries and plants___ Larimer.
Ideal Cement Co., a division 420 Ideal Cement Bldg. Quarry and plant______ Fremont.
(i); Ideal Basic Industries, Denver, Colo. 80202 . 2 S Larimer.
c.
Tin: American Metal Climax, No. 1 Greenwich Plaza See Molybdenum______ Lake.
Inc., Climax Molybdenum Co. Greenwich, Conn. 06830
Tungsten: American Metal @O ____ s 1 Y, Do.
Climax, Inc., Climax
Molybdenum Co.
Uranium:
American Metal Climax, Box 1629 Underground mine_____ Garfield.
Inc., Climax Uranium Co. Grand Junction, Colo: 81501 6 underground mines Mesa.

Vanadium:
American Metal Climax,
Inc., Climax Uranium Co.

Union Carbide Corp......_..

Box 468

Golden, Colo. 80401
270 Park Avenue

New York, N.Y. 10017
Box 1629

Grand Junction, Colo. 81501

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

and mill.
16 underground mines_.. Montrose.

5 underground mines__. San Miguel.

Underground mine_____ Jefferson.

Und%{ground mine and Fremont.
mill.

4 underground mines___ M
63 underground mines Montrose.
and mill.

3 underground mines_.. San Miguel.

See Uranium__________ Garfield,
Mesa,
Montrose,
San Miguel.
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Table 22.—Principal producers—Continued

Commodity and company Address Type of activity County
Zinc:
American Smelting and 120 Broadway Underground mine and Gunnison.
Refining Co. New York, N.Y. 10005 mill.
(McFarland & Hullinger,
lessee. )

Emperius Mining Co_____._. Creede, Colo. 81180. .. __.___ _... [ 1o Mineral.

Homestake Mining Co.__.... Box 98 See Silver_ ... Do.
Creede, Colo. 81180 .

Idarado Mining Co_ ... Ouray, Colo. 81427 _ .. _._____  Underground mine and Ouray and

mill. San Miguel.

The New Jersey Zinc Co. ... 2045 City Line Road ceeedO Eagle.
Bethlehem, Pa. 18017

Rico Argentine Mining Co.._ 605 Kearns Bldg. meedoo Dolores.
Salt Lake City, Utah 84101

Standard Metals Corp._._.. 415 Petroleum Club Bldg. 3 underground mines  San Juan.
110 16th St. and mill.

Denver, Colo. 80202







The Mineral Industry of Connecticut

This chapter has been prepared under a cooperative agreement between the Bureau of

Mines, U.S. Dep:

artment of the Interior, and the Connecticut Geological and Natural

History Survey for collecting information on all minerals except fuels.

By Eugene C. Baker !

Value of mineral production in Connect-
icut was $28 million, an increase of about
16 percent from 1968. Greater sales of sand
and gravel, stone products, feldspar and
lime accounted for the value increase.

Sand and gravel and stone continued to
be the principal minerals produced in the
State. Their sales accounted for about 92
percent of the value of all minerals pro-
duced. The combined production of these
commodities was up about 8 percent.

The State Department of Highways and
the Department of Public Works reported
that there was an increase in the building
of roads, bridges, buildings, dams, and rec-
reation facilities. This activity was the
prime contributor to the increased value of
mineral production for 1969.

During 1969, the Geological and Natural
History Survey published Bulletin 102,
Thirty-third Biennial Report of the Com-
missioners, 1967-69. This report summa-
rizes the progress of the Survey in its con-
tinued geologic mapping and natural
history programs. It also summarizes the
education program at Dinosaur State Park,
which was started in 1968 in cooperation
with the Park and Forest Commission.

The U.S. Geological Survey published
one surficial map, GQ-782, New Preston
quadrangle, and 14 aeromagnetic maps.
Also, 10 surficial quadrangles and two be-
drock maps were in printing.

1 Industry economist, Bureau of Mines, Pitts-
burgh, Pa.

Table 1.—Mineral production in Connecticut 1

1968 1969
Mineral s val qu Var
uantity alue ntity lue
thousands) (thousands)
Clays. - e thousand short tons._._ 195 $326 197 $341
Gem 8tOnes_ . _ i cecccceaes NA 8 NA 8
thousand short tons_. 8,752 9,821 8,857 10,869
—do_._. 6,383 12,729 7,562 15,326
Value of items that cannot be disclosed
Feldspar, lime, and mica (serap)._._..- ... XX 1,493 XX 1,784
otal . o icices XX 28,876 XX 27,767
Total 1967 constant dollars__ _______.________ XX 28,687 XX »27,018

» Preliminary. NA Not available.

XX Not applicable.

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

producers).
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Table 2.—Value of mineral production in Connecticut, by counties
(Thousand dollars)

County 1968 1969 Minerals produced in 1969
in order of value

$976 $1,164 Sand and gravel.
8,497 8,978 Stone, sand and gravel, clays.
2,781 3,195 Stone, sand and gravel, lime.
1,514 1,801 Feldspar, sand and gravel, stone,

mica, clays. N
7,186 9,167 Stone, sand and gravel, clays.
1,096 1,264 Stone, sand and gravel.
w W Sand and gravel.
Sand and gravel, stone.

W W
1,826 2,200
23,876 27,767

‘W Withhkeld to avoid disclosing individual company confidential data; included with “Undistributed.,”
b 1 Incl_\;gles ‘sand and gravel and gem stones that cannot be assigned to specific counties, and values indicated
y Sym .
2 Data may not add to totals shown because of independent rounding.

Table 3.—Indicators of Connecticut business activity

1968 1969 » Change,
percent
Employment, and labor force, annual average: !
Total labor force thousands._ 1,330 1,863 +2.5
Manufacturing... ...~ de 477 475 —0.4
Durable goods_ - - e - - 856 363 —-0.8
Nondurable goods. 121 122 +0.8
Nonagricultural _._._ d 1,150 1,195 +8.9
Unemployment_ . coemeeaae percent of work force. . 8.7 3.8 +2.7
Personal income: 2
Total. . oo oo oo cccmecemmm————as r$12,611 $13,610 +7.9
Per capita. - cccmmmmeeeaee $4,259 $4,537 +6.5
Construction activity:
New building permits 2 ___ . ool o . 2,060 1,978 —4.0
Cement shipments to and within Connecticut
thousand 876-pound barrels. - 4,313 4,890 +1.8
Business activity:
New incorporations 3_ e —————— 287 828 +14.8

Electric power sales 3 watt-hours__ 417 447 +7.2
Mineral production value __ oo thousands.. $23,876 $27,767 +16.8

» Preliminary. r Revised.

1 Connecticut Labor Department.

2 Survey of Current Business.

3 Connecticut Economic Indicators.

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

Average Man- Man- Number of Injury rates ber
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
138 288 39 314 - 10 31.86 885
456 212 97 786 - 11 14.02 516
884 275 106 888 ——- 20 22.53 550
978 247 241 1,986 - 41 20.64 502
85 259 22 182 . 4 21.99 896
506 221 112 912 - 19 20.84 280
400 266 106 894 - 17 19.02 616
990 242 240 1,987 - 40 20.13 488

» Preliminary.
1 Data may not add to totals shown because of independent rounding.
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REVIEW BY MINERAL COMMODITIES

NONMETALS

Cement.—Cement is not manufactured
in the State. Shipments of portland cement
into Connecticut from Pennsylvania, New
York, Maryland, and Maine totaled about
44 million barrels; masonry cement re-
ceipts were 145 thousand barrels. Con-
sumption of portland cement increased
about 2 percent compared with that of
1968.

Clays.—Clay production and value was
about the same as in 1968. Mining opera-
tions were located in Hartford, Middlesex,
and New Haven Counties by four compa-
nies. Most of the clay was consumed in the
manufacture of building brick; small
quantities were utilized by the ceramic and
specialty clay products industry. The State
Division of Building Construction reported
that there was an increase in the commer-
cial use of brick and concrete construction
in 1969.

Feldspar.—The production of crude feld-
spar from one mine in Middlesex County

was slig