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e Foreword

3 This issue marks the 100th year since the first publication by the Federal
Government of a report on the U.S. mineral industries and the 84th year in
which the Minerals Yearbook or its predecessors have been issued on an
annual basis. The general content of the four-volume edition follows :

Volume 1, Metals and Minerals (Except Fuels), contains chapters on metal
and nonmetal mineral commodities except mineral fuels. In addition, it
includes a chapter reviewing these mineral industries, a statistical summary,
and chapters on mining and metallurgical technology, employment and
injuries, and technologic trends.

Volume II, Mineral Fuels, contains a chapter on each mineral fuel and on
such related products as helium, carbon black, peat, coke and coal chemicals,
and natural gas liquids. Also included are data on employment and injuries
in the fuel industries and a mineral-fuels review summarizing recent economic
and technologic developments.

Volume III, Area Reports: Domestic, contains chapters covering each of
the 50 States, the U.S. island possessions in the Pacific Ocean, the Common-
wealth of Puerto Rico, the U.S. island possessions in the Caribbean Sea, and
the Canal Zone. Volume III also has a statistical summary chapter, identical
with that in Volume I, and a chapter on employment and injuries.

Volume IV, Area Reports: International, contains 105 chapters presenting
the latest available mineral statistics for more than 130 foreign countries
and areas. A separate chapter reviews minerals in the world economy.

The 1965 Minerals Yearbook has been redesigned to achieve a more com-
pact volume and to maximize economy and efficiency in its publication.
We believe that the short lines of the text improve readability despite use
of the smaller type.

The Bureau of Mines’ continuous effort to enhance the Yearbook’s value
to its wide readership can be aided by constructive comments and suggestions
of its users. Such comment is particularly invited during the formative
years of the new International review volume.

WaLTER R. HiBBARD, Jr., Director
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Statistical Summary
By Kathleen J. D’Amico *

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

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

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

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

- 1 Statistical officer, Division of Minerals.
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Table 1.—Value of mineral production ! in the United States > by mineral groups ®

(Millions)
Non- Non-
Min- metals Min- metals
Year eral (except Metals Total Year eral  (except Metals Total

fuels fuels) fuels fuels)
$2,910 $1,187 $715 $4,812 1946 $5,090 $1,243 $729 $7,062
8,871 1,219 721 5,311 1947___ 7,188 1,338 1,084 9,610
2,875 1,201 622 4,698 1948_ _ 9,502 1,552 1,219 12,273
2,666 1,163 655 4,484 1949 7,920 1,559 1,101 10,580
2,940 1,166 802 4,908 1950 8,689 1,822 1,351 11,862
2,50 73 507 8,980 1951 9,779 2,079 1,671 13,529
1,620 671 287 2,578 1952 9,616 ,168 1,617 13,396
1,460 412 128 2,000 1953 10,257 2,350 1,811 14,418
1,41 205 2,050 1954_ , ,783 1,518 14,170
1,947 520 277 2,744 1955__. 10,780 3,076 2,055 15,911
2,013 564 865 2,942 1956 11,741 3,391 2,358 17,490
2,405 685 516 3,606 1957 ,709 3,387 2,137 18,233
2,798 711 766 4,266 1968 11,589 3,466 1,594 16,649
2,436 622 460 ,518 1969 ,950 38,861 1,570 17,381
2,423 7 631 8,808 1960 12,142 3,868 2,022 18,032

,568 1,066 999 5,623 63 13,295 4,318 2, 19,615
4,028 6 987 5,931 1964 r____ . 4,623 2,261 20,507
4,674 836 900 6,310 1965 4,04 4,916 2,472 21,4338

+

1 Production as red by mine shi
tion by producers).

2 Excludes Alaska and Hawaii, 1925-53.

3 Data for 1925-46 are not strictly comparable with those for subsequent years, since for earlier
yeass value of heavy clay products has not been replaced by value of raw clays used for such
products.

sales, or marketable production (including consump-

24,000 I T T .
21,000
18,000 -
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15000 -
[
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Figure 1.—Value of mineral production in the United States.



Table 2.—Mineral production® in the United States

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
‘thousan (thousands) thousands) (thousands)
Mineral fuels:
Asphalt and related bitumens (natwe) Bituminous lime-
stone and sandstone and gilsonite_._______ short tons__ 1,647,063 $14,601 1,632,645 $8,383 1,935,344 $10,038 1,911,664 $9,461
Carbon dioxide, natural (esglmate)._thousand cubic feet__ 1,144,107 146 1, 295 545 178 1,232,816 166 1,173,676 152
Coal:
Bituminous and lignite 2._.__.. thousand short tons- - 422,149 1,891,563 458, 928 2, 013 309 486,998 2, 165 582 512,088 2,276,022
Pennsylvania anthracite_ .. _________________ do___. 16,894 134,094 17,184 14,866 122,021
Helium®_ ___ . ___________ - ---thousand cubic feet. . 599,519 20,905 627, 344 21 957 r 4,027,497 v 61 245 4,865,068 66,687
Natural gas______._._______._______ million cubic feet._ 13,876,622 2,145,301 14,746,663 2,828,030 r15,462,188 2,387,689 16,039,753 2,494,542
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons__ 6,244,522 444,817 6,534,967 439,178 7,000,181 463,600 7,288,070 494,354
LP gases ,409,083 858,834 10 302 250 859,770 10,743,591 862,792 11,257,267 417,249
566,441 5,186 546,621 5,42 9,690 r 6,198 3,746 6,080
thousand 42-gallon barrels_. 2,676,189 7,774,051 2,752.728 17 ,965,743 2,786,822 8,017,078 42,848,462 48,158,150
XX 12,784,000 XX 18,295,000 XX r18,623,000 XX 14,045,000
Nonmetals (except fuels):
Abrasive stone 5 --short tons__ 2,653 260 2,693 255 8,186 292 3,603 432
__long tons__ 125,156 912 (8 (%) 8 (§) 6 (%)
......... short tons._ . 53,190 4,677 66,396 5,108 101,092 8,143 118,275 10,162
--thousand short tons.__ 860 9,820 824 9,402 830 9,796 852 10,192
.......... short tons__ 646,613 49,336 700,183 54,981 776,000 60,871 807,000 64,180
mine thousand pounds. . 190,747 46,617 203,333 48,558 r 283,530 r 66,064 328,115 77,259
8alclte (optical grade)_ . __ _________________ pounds. ... o . .. i s 4 %) 6)
ement:
Portland_ .. ____.__.__ thousand 376-pound barrels._ _ 825,476 1,070,371 842,036 1,095,884 858,378 1,145,108 366,802 1,154,448
asonry._ _ __.._._. _-thousand 280-pound barrels. _ 19,998 , 20,997 59,599 22,397 63,805 28,260 65,979
Natural and slag_ . ... _thousand 376-pound barrels__ 402 1,611 352 1,407 283 1,057 279 1,027
Clays_ ... thousand short tons. _ 47,797 163,012 50,135 180,810 r 52,947 r192,631 55,089 203,772
Emery_ .. short tons__ 4,316 71 6,73! 119 9,214 172 10,720 204
Feldspar. -.long tons__ 492,476 5,076 548,954 5,525 r 587,194 r 5,389 624,598 6,268
Fluorspar________ --short tons__ 206,026 9,166 199,948 9,001 217,187 9,723 240,932 10,889
Garnet (abrasive)..__._________________________ o ... 14,166 1,172 14,626 1,412 16,123 1,622 19,330 ,117
Gem stones (e8timate)...-cocoocuoccramacaaaemananans NA 1,296 NA 1,42 N. 1,474 'NA 2,218
Gypsum.__________________ _.thousand short tons_- 9,969 86,343 10,388 38,138 10,684 38,874 10,085 87,428
AMe._ - e 18,752 186,764 14,521 199,389 16,089 r 228,149 16,794 232,939
Magnesium compounds from sea water and brine (except
- for metals) short tons, MgO equivalent.______________ 408,129 28,742 520,699 39,323 599,698 42,177 644,021 47,555
ica:
(316 <1 « SR short tons_ . 107,702 2,639 109,323 2,776 114,729 3,858 120,266 8,468
Sheet___ --_-pounds._._ 363,016 1,299 102,961 13 242,662 58 716,086 185
Perlite. - - oo oL short tons.__ 820,830 2,66 325,182 2,727 349,867 3,078 392,384 8,852
Phosphaterock_ _ . __________.______ thousand long tons.. 19,382 134,304 19,855 139,861 22,960 161,067 26,440 194,562
Potassium salt_____ thousand short tons, K20 equivalent. _ 2,452 94,859 ,864 110,164 2,897 r114,095 3,140 129,767
Pumice, thousand short tons_._ 2,271 6,301 2,618 6,678 2,776 6,443 8,483 6,640
ftes ol thousand long tons._ 916 ,809 825 5,698 847 5,471 876 ,383

AAVINNAS TVOILSILV.LS



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

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands (thousands) (thousands)
Nonmetals (except fuels) —Continued
Salt. el thousand short tons__ 28,807 $174,841 30,641 $184,589 31,623 $200,706 34,687 $215,699
Sand and gravel . - ___ oo do-._. 776,701 794,725 821,850 847,272 r 868,208 r 893,375 4908,049 4957,416
Sodium carbonate (natural)_ - _short tons__ 977,584 24,330 1,119,081 27,616 1,274,745 30,451 1,494,105 84,717
Sodium sulfate (natural)._. do.. 457,881 9,092 435,257 8,392 575,083 10,989 619,752 11,024
Stone 7_ _ . 656,954 1,025,697 688,366 1,068,108 r 725,583 r1,134,564 780,072 1,208,618
Sulfur:
Frasch process mines__ ____._.__ 4,917 107,069 4,995 99,014 r6,035 r 120,776 7,251 146,921
Other mines_ .. - _oc_.o__:i_ 1 150,550 1,439 1,371 15 794 8 - 2,852 11
Tale, soapstone, and pyrophyllite - 771,728 5,278 804,358 5,505 889,949 6,218 862,875 6,343
Tripoli - - e d 61,732 244 66,635 266 64, 71,138 381
Vermiculite_ - ... ___________.__ 205 3,293 226 3,572 226 3,613 249 4,460
Value of items that cannot be disclosed: Brucite calcium-
magnesium chloride, diatomite, epsom salts from
epsomite (1961-63), graphite, iodine, kyanite, lithium
minerals, magnesite, greensand marl, olivine, staurolite,
wol lastonite, and values indicated by footnote 6 XX 49,436 XX 54,929 XX r 58,771 XX 65,028
Total nonmetals_ - _ o oao- XX 4,117,000 XX 4,318,000 XX r4,623,000 XX 4,916,000
Metals:
Antimony ore and concentrate
short tons, antimony content__ 631 (8) 645 (8) . 632 (8) 845 ©)
Bauxite_ . ________________ long tons, dried equivalent.. 1,369,007 15,609 1,524,700 17,234 1,600,722 17,875 1,653,840 18,632
Beryllium concentrate_ ________ short tons, gross weight__ 2978 8 9 751 (8) 8 (8) (8 (8)
Copper (recoverable content of ores, etc.) . ___short tons__ 1,228,421 756,707 1,213,166 747,310 1,246,780 812,901 1,351,734 957,028
Gold (recoverable content or ores, ete.).____ troy ounces.. 1,542,511 53,990 1,454,010 50,889 1,456,308 50,971 1,705,190 59,682
Iron ore, usable (excluding byproduct iron sinter) thousand
long tons, gross weight _ _ _ __________________________ 69,969 618,242 78,563 678,177 84,300 802,331 84,472 804,498
Lead (recoverable content of ores, etc.)______short tons__ 236,956 43,602 253,369 54,727 286,010 74,985 801,147 98,959
Manganese ore (35 percent of more Mn)
short tons, gross weight__ 24,758 (3 10,622 (® 26,058 (3 29,258 (3)
Manganiferous ore (5 to 35 percent Mn)__________ do_... 338,501 (® 543,125 (8) 238,776 (8) 832,763 8
MerCury - - o oo 76-pound flasks_ _ 26,277 5,024 19,117 3,623 14,142 4,452 19,582 11,176
Molybdenum (content of concentrate)_thousand pounds.. 50,506 69,390 65,839 91,096 65,097 97,121 77,810 120,801
Nickel (content of ore and concentrate)______ short tons. . 13,110 (® 18,394 (8 15,420 (8) 16,188 (8)
Silver (recoverable content of ores, etc.)
thousand troy ounces. . 36,798 39,929 35,243 45,076 36,334 46,980 39,808 51,469
TN e long tons. . (® (® (® ®) 65 185 47 126
Titanium concentrate:
Ilmenite_ .. _____________ short tons, gross weight__ 809,037 18,974 890,071 16,529 1,003,997 19,178 948,832 18,058
Rutile. . do..._ 8,033 933 11,311 1,262 10,547 1,016 10,087 759
Tungsten ore and concentrate
short tons, 60 percent WO3 basis__ 11,639 5,657 7,202 9,244 11,251 7,949 13,028
5,645,921 115,821 r5,674,631 4111,707 4,362,614 83,915

8,429
Uranium Ore_ .o ool short tons_. 7,052,870 138,294

G961 “YOOTIVIX STVIANIN



Vanadium (recoverable in ore and concentrate)____do____ 5,211 18,605 3,862 13,788 4,362 13,061 5,226 18,284
Zinc (recoverable content of ores, ete.)_ __________ do____ 505,491 116,413 529,254 122,533 574,858 156,308 611,153 178,284
Value of items that cannot be disclosed: Cobalt, magne- :

sium chloride for magnesium metal, manganiferous

residuum, platinum-group metals (crude), rare-earth

metal concentrates, zirconium concentrate, and values

indicated by footnote 8_____________________________ XX 35,071 XX 36,827 XX r 40,183 XX 42,641

Total metals_ _ ____________________________________ XX 1,987,000 XX 2,002,000 XX r2,261,000 XX 2,472,000

Grand total mineral produetion______________________ XX 18,838,000 XX 19,615,000 XX r20,507,000 XX 21,433,000

r Revised. NA Not available. XX Not applicable.

! 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 Refined only, 1962-63; crude and refined, 1964-65.
¢ Final figure; superseded figure given in commodity chapter.

5 Grindstones, pulpstones, millstones (weight not recorded), grinding pebbles,
¢ Figure withheld to avoid disclosing individual company confidential data;
7 Excludes abrasive stone, bituminous limestone, bituminous sandstone,

8 Figure withheld to avoid disclosing individual company confidential data;

9 Includes low-grade beryllium ore as follows: 760 tons in 1962,

and 750 tons in 1963.

sharpening stones, and tube-mill liners.
value included with “Value of items (nonmetal) that cannot be disclosed.”
and ground soapstone, all included elsewhere in table.
value included with “Value of items (metal) that cannot be disclosed.”

AAVINNNS TVOILLSILV.LS
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Table 3.—Minerals produced in the United States and principal
producing States in 1965

Principal producing States
Mineral in order of quantity Other producing States

Idaho, Nev., Alaska___________.__

- Va

- Calif., Vt., Ariz., N.C__ -

_ Tex., ‘Utah, Ala., Mo__ -

Mo., Ark., 'Ga., Nev______111110C Ca’}lf MonthN Mex., S.C., Tenn.,
ex., N

Tex., Mich., Ark., Calif_ _ -
Calcium-magnesium chloride. Mich., Calif., W. Va________ -

Carbon dioxide____________ N. Mex., Colo., Utah, Calif-._._.. Wash.

Cement_ __________ . .._____ Calif., Pa., Tex., N. Y- ... Ala., Ariz., Ark., Colo., Fla., Ga.,
Hawaii, Idaho, Ill., Ind., Iowa,
Kans.,, Ky., La., Maine, Md.,
Mich., Minn., Miss., Mo., Mont.,
Nebr., Nev., N. Mex. N.C.,
Ohio, Okla., Oreg., S.C., S. Dak.,
Tenn Utah Va., Wash W. Va.,

Wis.,
Clays. - Ohio, Ga., Tex., Pa______________ All other States except Alaska and

Coal _______ o ______ W.Va,Pa, Ky, Il_____________ Ala,, Alaska, Ark., Colo., Ind.,
. Towa, Kans., Md., Mo., Mont.,

N. Mex., N. Dak., Ohio, Okla.,

S. Dak., Tenn., Utah, Va., Wash.,

Wyo.

Cobalt_ .. Pa_ v

COPPEr- - e Ariz., Utah, Mont.,, N. Mex____._ Alaska, Calif., Colo., Idaho, Mich.,
Mo., Nev., Okla., Oreg., Pa,
Tenn., Wash., Wyo

giatomibe Oreg.

Feldspar Colo., Ga., Maine, N.H,,

.C., Va., Wyo.
Fluorsp ........................ Ill K Mont Nev___________ Colo., Utah.

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

Ariz., Ark., Colo., Ind., Kans,, La.,

ont Nev., N. Mex
Ohlo, Okla., S. Dak., Utah Va.,
Helium.___________ Kans., Tex,, Okla., Ariz___.______ N. I‘Zex
Todine__ _ - Mlch., Calif -
Tronore_ . _____________ Minn., Mich., Calif., N.Y_________ _ Ala,, Ariz,, Ark,, Colo., Ga., Idaho,
Mlss Mo' Mont Nev N.J.,
N. Mex., Oreg., Pa., Tex., Utah,
5 Wis., Wyo.
Kyanite_ . ____._ Va.,S.C.,Ga__ .
Lead . . ___.___ Mo, Idaho, Utah, Colo_ ... Ariz., Ark., Calif., IIl., Kans., Ky.,
Mont., Nev., N. ex., N.Y.,
) OKkla., Oreg., Va., Wash.
Lime. e . Ohio, Pa., Mo., TeX_ . _ -—cco_____ Ala., Ariz., Ark., Calif., COIO o
Conn., Fia., Hawaii, Idaho, I
Iowa, La., Md., Mass,, Mlch
Minn., Miss.,, Mont,, Nebr,
Nev., NJ., N. Mex.,, N.Y,,
Dak., Okla., Oreg.,, S. Dak.,
Tenn., Utah, Vt., Va., Wash,,
W. Va., Wis., Wyo.
Lithium_________________________ N.C., Calif., S. Dak
Magnesite__________ .. Nev., Wash
Magnesium chloride. _ _ e TeXo o
Magnesium compounds - Mlch Calif.,, Tex., N.J -. Fla., Miss.
Manganese ore___________._______ Mont.. N. M
Manlganiferous ore_____________.___ Minn., N. Mex., Mont
arl L _NJ,Md._______________ -
i{c[.ercury ________________________ Calif., Nev., Oreg., Idaho _ Alaska, Ariz., Tex., Wash.
ica:
Serap . - N.C.,Ala., Ga.,S.C oo Ariz., Calif., Conn., N. Mex., Pa.,
S. Dak.
Sheet_ _ .
Molybdenum______ - - ., S. Dak.
Naturalgas__________________.____ Tex., La., Okla., N. Mex_ - Ala., Alaska, Ariz., Ark., Calif.,

Colo., Fla,, Ill,, Ind., Kans,, Ky.,
Md., Mich., Miss., Mo., Mont.,
Nebr., N.Y., N. Dak., Ohio, Pa.,
Tenn., Utah, Va., W. Va., Wyo.
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Table 3.—Minerals produced in the United States and principal
producing States in 1965—Continued

X Principal producing States )
Mineral in order of quantity Other producing States
Natural gas liquids_______________ Tex., La., Okla., N. Mex__.___.__ Ark., Cahi Colo., Fla., Ill., Kans.

Ky.. h Mlss Mont., Nebr:
N. Dak Pa., Utah, W. Va.,’Wyo.

h., N.C -
Mich., Ind.,Pa.,, NJ____________ _ Alaska, Calif., Colo., Conn., Fla..
Ga., Idaho, IIL, Iowa. Mzine,
Md., Mass., Minn., Mont., Nev..
N.Y., N. Dak., Ohio, S.C., Vt.,

Wash., Wis.
Perlite_ - ____ N. Mex., Ariz., Nev., Calif . ______ Colo., Idaho, Tex., Utah.
Petroleum. . _____________________ Tex., La., Calif., Okla____________ Ala., Alaska, Ariz., Ark., Colo.,

Fla_, Ill., Ind., Kans Ky_, Mich.,

Mls.s Mo, Mont Nebr Nev.,

N Mex., N.Y., N. Dak,, Ohi
S. Dak Tenn Utah, Va..

W Va Wyo
Phosphaterock._ - ___________.____ Fla., Idaho, Tenn., Mont_________ Ark., Utah, Wyo.
Platinum-group metals_ Alaska Calif.______..__ -
Potassium salts_______ N. Mex., Calif., Utah_ ... _-. Md., Mich.
Pumice. oo Ariz., Calif., Oreg., Hawaii_______ Colo., Idaho, Nebr., Nev., Okla.,
Tex., Utah, Wash.
Pyrites_ ... Tenn., Pa., Ariz.,, Colo_____._____ S.C.
Calif., Fla -
La., Tex., Ohio, N.Y. Callf Colo., Hawaii, Kans., Mich.,

Nev N. Mex.. N. Dak., Okla.,
Utah, Va., W. Va.
Sand and gravel__________________ Calif., Mich., Ohio, N.Y___.__.____ All other States.
Silver_ - s Idaho, Ariz., Utah, Mont_________ Alaska, Calif., Colo., La., Mich.,
ev., N. Mex., N.Y., Okla.,
Oreg., Pa., S. Dak., Tenn.,
‘Wash., Wyo.

Sodium carbonate__ ______________ Wyo., Calif________ ...

Sodium sulfate Calif., Tex., Wyo.

Staurolite_ . _ __ Fla_ oo -

ne.__ - oo-_-.. Pa., Ill., Calif., Ohio__._ -. All other States.

Sulfur (Frasch)... Tex., La____._________

Sulfur, ore____.__ Utah Calif., Nev______ -

Tale. oo e N.Y., Calif., N.C., Vt____________ _ Ala, Ark., Ga., Md., Mont., Nev.,

Tex Va., Wash.

L Colo., Alaska, Calif., N. Mex_____

Titanium___ N.Y,Fla,NJ,Va_____________ Ga., Idaho.

Tripoli-..__ 1., Okla Ark., Mo___ _ Ala., Pa.

Tungsten___ Calif., Colo., Wash___..___. _. Ariz., Nev.

Uranium_ ____._________________. N. Mex., Wyo.. Colo., Utah.____. Alaska, Anz Calif., Nev., N. Dzak.,
S. Dak., Tex., Wash.

N. Mex., N. Dak., S. Dak., Wyo.

_ Ariz., Calif., Ill., Kans., Ky., Mo.,
Mont., Nev. N.J.. N. Mex,
Okla., Oreg., Pa., Utah, Va,
Wash., Wis,
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Table 4.—Value of mineral production in the United States,
and principal minerals produced in 1965

(Thousands)
Percent X
State Value Rank of U.?. Principal minerals in order of value
total
$246,264 21 1.15 Coal, cement, stone, petroleum.
, 35 .39 Sand and gravel, petroleum, coal, stone.
580,182 9 2.70 Copper, sand and gravel, molybdenum,
cement.
179,110 27 .88 Petroleum, stone, bauxite, sand and gravel.
1,599,388 3 7.46 Petrole\im, natural gas, cement, sand and
gravel.
331,216 17 1.54 Petrolel;m, molybdenum, coal, sand and
gravel.
21,234 45 .10 Stone, sand and gravel, lime, feldspar.
1,903 50 .01 Sand and gravel, stone, clays, gem stones.
249,320 20 1.16 Phosphate rock, stone, cement, clays.
135,182 28 .63 Clays, stone, cement, sand and gravel.
20,835 46 .10 Stone, cement, sand and gravel, pumice.
105,085 30 .49 Silver, lead, zine, phosphate rock.
593,025 8 2.77 Coal, petroleum, stone, sand and gravel.
218,567 24 1.02 Coal, cement, stone, petroleum.
112,783 29 .53 Cement, stone, sand and gravel, gypsum.
553,491 11 2.58 Pelgrolga&lsm, natural gas, helium, natural gas
iquids.
Kentucky . - - oo ____ 466,381 14 2.17 Coal, petroleum, stone, natural gas.
Louisiana.____._____.____ 2,978,855 2 13.90 Petrcljfleum, natural gas, natural gas liquids,
sulfur.
Maine_________________ 17,741 47 .08 Sand and gravel, cement, stone, clays.
Maryland______ 77,995 38 .86 Stone, cement, sand and gravel, coal.
Massachusetts_ _ 36,198 43 .17 Stone, sand and gravel, lime, clays.
ichigan.______ 565,560 10 2.69 Iron ore, cement, copper, sand and gravel.
Minnesota______ 507,760 12 2.87 Iron ore, sand and gravel, stone, cement.
Mississippi_ _ _ _____.____ 208,972 25 .97 Petroleurtn, natural gas, sand and gravel,
cement.
Missouri__ _____________ 225,568 23 1.05 Stone, cement, lead, iron ore.
Montana_______________ 229,392 22 1.07 Copper, petroleum, sand and gravel, phos-
phate rock.”
Nebraska_..____________ 83,791 34 .39 Petroleum, cement, sand and gravel, stone,
natural gas.
Nevada________________ 99,916 31 .47 Copper, sand and gravel, gold, iron ore.
New Hampshire. 7,665 48 .03 Sand and gravel, stone, feldspar, clays.
New Jersey...._ 80,158 37 .87 Sand and gravel, stone, zine, magnesium
compounds.
New Mexico___________ 773,274 7 3.61 Petroleum, potassium salts, natural gas,
copper.
New York______________ 290,057 18 1.835 Cement, stone, sand and gravel, salt.
North Carolina__ 60,383 40 .28 Stone, sand and gravel, cement, feldspar.
92,878 32 .43 Petroleum, sand and gravel, coal, natural
gas.
Ohio_____ .. ___________ 464,252 15 2.17 Coal, stone, lime, cement.
Oklahoma _ _____________ 907,914 5 4.24 Petroleum, natural gas, natural gas liquids,
cement.
Oregon_________________ 82,966 36 .89 Sand and gravel, stone, cement, nickel.
Pennsylvania_ _ . 913,823 4 4.26 Coal, cement, stone, iron ore.
Rhode Island _ __ - 2,93 49 .01 Sand and gravel, stone.
South Carolina__ - 41,261 42 .19 Cement, stone, clays, sand and gravel.
South Dakota___ - 50,175 41 .28 Gold, sand and gravel, stone, cement.
Tennessee_ ___ - 182,941 26 .85 Stone, zinc, cement, phosphate rock.
Texas__________________ 4,708,709 1 21.97 Petroleum, natural gas, natural gas liquids,
cement.
Utah.__________________ 431,378 16 2.01 Copper, petroleum, coal, molybdenum.
Vermont_ _ 27,392 44 .13 Stone, asbestos, sand and gravel, tale.
Virginia__ . - 267,977 19 1.25 Coal, stone, cement, sand and gravel.
‘Washington_ 86,172 33 .40 Sand and gravel, cement, stone, zinc.
‘West Virginia_ 859,604 6 4.01 Coal, natural gas, natural gas liquids, stone.
Wisconsin_ __ 72,999 39 .84 Sand and gravel, stone, cement, zinc.
Wyoming_______________ 498,552 13 2.33 Petr?leum, natural gas, iron ore, sodium
salts.
Total . ___________ 21,433,000 - 100.00 Petroleum, natural gas, coal, cement.
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Table 5.—~Mineral production® in the United States, by States

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
ALABAMA
Cement: 2
Portland._._______________ thousand 376-pound barrels__ 12,482 $40,164 12,218 $38,417 12,870 $40,108 13,765 $42,604
Masonry. - -thousand 280-pound barrels. _ 2,187 , 2,386 7,242 2,574 7,794 2,598 ,
Clays 3. oo thousand short tons. _ 1,632 1,947 1,607 3,003 1,991 4,060 2,220 4,888
Coal (bituminous) . _ __________ . _______ do____ 12,880 95,149 12,859 91,243 14,435 102,267 14,832 106,249
Gem 8Os . oo ceccicee eeeeceeo- NA 2 . oo el
Iron ore (usable)._ _thousand long tons, gross weight__ 2,962 17,838 2,126 11,806 2,106 11,812 1,495 8,241
Lime. e thousand short tons._ . 522 6,298 596 6,974 599 7,118 653 7,905
Natural gas_ . __ ... million cubie feet__ 128 13 177 21 r165 18 203 2
Petroleum (crude). _thousand 42-gallon barrels. . 7,473 19,355 9,175 23,763 8,498 22,095 8,064 21,047
Sand and gravel_______._______._______ thousand short tons__ 4,655 4,486 - 5,368 ,778 5,840 ,191 6,422 ,19
Stone 4. ________ .. do____ 12,680 19,667 13,684 22,206 15,852 24,976 17,987 30,810
Value of items that cannot be disclosed: Native asphalt,
bauxite, slag cement, clays (kaolin, bentonite 1964-65), scrap
mica, sheet mica (1962), salt, stone (dimension limestone,
dimension marble 1964-65, shell 1963-65, crushed sand-
stone 1965), tale, and tripoli (1965)_ .. ____________.____ XX 8,847 XX 5,415 XX 9,251 XX 9,446
Total. e XX 219,785 XX 215,870 XX 285,690 XX 246,264
ALASKA
Antimony ore and concentrate_short tons, antimony content__ _____.____ __________ __________ _____.____ 14 $18 1 $1
Coal (bituminous)_ __ _________________ thousand short tons_ . 871 $6,409 853 $5,910 745 5,008 893 6,095
Cop ‘fer (recoverable content of ores, ete.) . _______| short toms__ __________ o ______._ __________ ... _____ 11 82 28
Gold (recoverable content of ores, ete.)__ --troy ounces.__ 165,259 5,784 99,573 3,485 58,416 2,045 42,249 1,479
Lead (recoverable content of ores, ete.) _.___..__ short tons__ _________._. __________ 5 1 . . 3
Mereury. . --76-pound flasks._. 3,719 711 400 76 303 95 W
Natural gas_ .. -million cubie feet. . 2,184 467 4,498 1,111 r 6,238 1,719 7,255 1,799
Peat short tons__ 64 W oo e mmmmm—eo—m 2,850 19 1,967 16
Petroleum (crude). -thousand 42-gallon barrels__ 10,259 381,187 10,740 32,650 11,059 33,627 11,128 34,073
Sand and gravel______________________ thousand short tons_ . ,781 5,865 16,926 22,005 26,089 18,488 30,266 84,467
Silver (recoverable content of ores, ete.)
thousand troy ounces__ 22 24 14 18 7 9 8 10
Value of items that cannot be disclosed: Gem stones, platinum-
oup metals, stone, tin (1964-65), uranium ore, and values
indicated by symbol W________________ ... ... XX 4,255 XX 2,584 XX 4,912 XX 5,489
Total. oo e XX 54,192 XX 67,840 XX 65,947 XX 88,456
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Table 5.—Mineral production! in the United States, by States—Continued

1962 1963 1964 1965
Mineral - -
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands) (t] housands) (thousands)
ARIZONA
ASbestos_ . _ .o oo short tons._ w w w w w w 8,469 $441
Berylhum concentrate._ _ _ _short tons, gross weight. _ (5)  emicmccco cmecmecc—s  mmemeemmom=  ammmememmn  mmemmmmmo=  mmeeme— e
Clays . . oo thousand short tons__ 139 $184 163 $2 168 $213 129
Copper (recoverable content of ores, ete.) _ ___ ... short tons._ . 644,242 396,853 660,977 407,162 690,988 450,524 708,377 497,991
Diatomite._ _ _ oo cccecem———— do.... w W w w 4 16 2 8
Gem StONES - _ oo e cc e cecceccecccmcdmccc e ————— NA 120 NA 120 120 120
Gold (recoverable content of ores, etc.) _-...._-- troy ounces. _ 187,207 4,802 140,080 4,901 158,676 5,379 150,431 5,265
GYPSUM.. - e cecccccccmccccec e e mmmmam thousand short tons. . w w w w 14 770 103 540
Helium, refined. .- oo cccmacananaana thousand cubic feet_. w w w w 46,000 1,610 58,000 2,030
Iron ore (usable)...___._.__ thousand long tons, gross weight__ w w w w 3 51
Lead (recoverable content of ores, etc.) - .- coo--- short tons_. 6,966 1,282 5,816 1,256 6,147 1,611 5,913 1,845
Lime_ e thousand short tons_ _ 174 2,914 181 3,048 177 2,920 204 8,543
Mereury . . e ccceeee—————mm 76-pound flasks_ _ W W w W 77 24 158 90
Molybdenum (content of concentrate) ... ._thousand pounds. . 4,412 5,864 5,558 7,584 6,296 9,532 9,399 15,880
Natural gas_ oo million cubic feet__ 230 27 1,834 161 r2,014 241 3,106 3176
Petroleum (crude)_.._. -thousand 42-gallon barrels. . 39 w 68 W 64 w 97 w
Puinice. - oo e e thousand short tons_ _ 756 1,640 800 1,877 880 1,635 1,278 1,605
Sand and gravel - ecmcecaaoaan do-_.. 15,579 17,404 15,087 14,466 18,116 20,868 14,918 16,621
Silver (recoverable content of ores, etec.)
thousand troy ounces. . 5,454 5,917 5,378 6,873 5,811 7,513 6,095 7,881
Stone. - o e eeccecaae thousand short tons__ 4,333 6,616 3,257 5,069 8,769 6,283 2,474 4,171
Tungsten ore and concentrate
short tons, 60-percent WOj; basis_ - 15 14 o iiooe cceeceae- 17 3
Uranium Or€. - - - e e e ccceemememmme e short tons._ _ 143,196 8,047 150,584 4,844 102,258 38,2563 117,898 3,918
Vanadium (recoverable in ore and concentrate)....____ do.... 632 W 222 w 576 W 38
Zinc (recoverable content of ores, ete.) . - — .- ____ do. 82,888 7,564 25,419 5,846 24,690 6,716 21,767 6,853
Value of items that cannot be disclosed: Cement, clays (ben-
tonite, fire clay 1962-64), feldspar, scrap mica, perlite,
pyrites, and values indicated by symbol W_____________.__ XX 19,883 XX 17,705 XX r 14,501 XX 10,908
Total. o o e eeieeeeceemem XX 474,131 p. 9. ¢ 481,115 XX r 534,353 XX 580,182
ARKANSAS
Barite_ oLl thousand short tons._ . 259 $2,232 236 $2,161 233 $2,202 249 $2,379
Bauxite_ .. long tons, dried equivalent.. 1,270,124 14,606 1,478,047 16,701 1,561,984 17,481 1,593,085 17,974
Bromine and bromine in compounds___.___ thousand pounds. . W W W W w w 82,2564 ,171
Clays._ - e thousand short tons. . 654 1,693 769 1,763 892 2,152 ,890
Coal (bituminous). .o eceaeeaan do-._. 256 1,809 221 1,505 212 1,508 226 1,643
Gem StONes . - . e ceee e eeeemem NA 15 NA 42 NA 33 NA 31
Gypsum. . thousand short tons. . 83 261 w w w w w w
Iron ore (usable)._ .. --thousand long tons, gross weight.__ 43 296 w w w w w W
ime_ i thousand short tons._ . 350 4,542 167 2,287 189 2,814 192 2,776
million cubic feet. . 66,213 9,866 76,101 11,796 r 75,768 11,806 82,831 12,922
Natural gas liquids:
Natural gasoline and cycle products__ _thousand gallons. . 29,415 1,673 26,219 1,466 30,082 1,678 27,787 1,678

or1
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LP gases. o oo meemmemem—meaas do_ 69,452 2,432 66,377 2,497 61,616 2,460 69,752 3,139
Petroleum (crude)_ _-thousand 42-gallon barrels__ 27,649 73,546 27,406 72,900 26,737 71,120 25,930 68,974
Sand and gravel___ ... . __.____ thousand short tons_ . 10,847 10,006 12,099 13,589 11,794 4,836 12,806 ,836
StONE . - - - - o eoeemmem e do_.__ 20,611 19,866 18,913 22,727 20,241 26,172 21,241 26,778
Zine (recoverable content of ores, ete.)___.-._.___ short tons__ 211 49 o e it mdmimcect e e
Value of items that calr(mi;sge(; g)lsclosedeo Abx";asw? ?{gggi

cement, phosphate roc ~00), soapstone, tripoli ’
e D T ey WP ocone: (ripoli (1960, XX 11,063 XX 17,900 XX r20,611 XX 16,019
Total o XX 153,955 XX 167,284 XX r 174,818 XX 179,110
CALIFORNIA
__________________ short tons._ w w 19,591 $1,547 55,041 $4,419 74,587 $6,177
thousand short tons._ . 7 $133 5 31 4 4 21
_______ short tons._ . 646,613 49,336 700,183 54,981 776,000 60,871 807,000 64,180
__________ pounds__ o oo mciccn ceccceem-o 2 w w
housand 376-pound barrels__ 43,667 139,151 46,278 147,656 47,204 149,933 45,852 144,852
thousand short tons__ 3,137 7,849 3,395 8,031 r3,685 r 8,433 3 207 7,226
te.) . oo short tons__ 1,162 716 916 564 1,035 675 1,165 825
_long tons__ w w 75,516 w 102,264 w 95,975 w
_____________ N. 200 NA 200 N. 200 'NA 200
Gold (recoverable content of . etc. ) PR, troy ounces. _ 106,272 3,720 86,867 3,040 71,028 2,486 62,885 2,201
Gypsum.____ .o ~thousand short tons. . 747 4,113 1,756 4,222 1,893 4,539 1,611 3,881
Lead (recoverable content of ores, ete.) . _-_______ short tons__ 455 4 823 178 1,546 405 1,810 565
Lime______ __ . thousand short tons__ 470 8,454 487 8,932 577 r 10,294 602 11,073
Mngnemum compounds from sea water and bitterns (partly
estimated) short tons, MgO equivalent . _________________ 76,445 6,077 82,897 6,185 94,739 7,148 101,563 8,302
Mereury . _ oo _76-pound flasks__ 15,951 3,050 13,592 2,575 10,291 3,240 13,404 7,650
Mica, 8Crap. - oo oo short tons__ w \4 977 14 w W w w
Natural gas___ . _._________________.____ million cubie feet. _ 564,220 163,624 646,486 189,420 r 660,444 198,561 660,384 204,059
Natural gas liquids:
Natural gasoline and cycle produects_ _ _thousand gallons__ 716,904 54,460 715,308 -54,188 720,373 54,088 655,780 49,850
Pgases . ___ ... do_.__ 407,378 19,294 393,503 17,329 852,614 15,893 339,082 15,467
Peat ... short tons__ 33,901 331 39,878 450 35,391 443 30,905 434
Petroleum (crude) - - thousand 42-gallon barrels__ 296,590 741,475 300,908 746,252 800,009 729,022 816,428 753,099
Pumice. -2 thousand short tons. . 578 ,615 460 2,017 4 1,937 676 ,T44
Salt.________. 1,648 w 1,716 w 1,525 1,638 w
Sand and gravel _.___________ 107,660 124,922 112,185 128,178 112,995 129,333 118,310 136,227
Silver (recoverable content of ores, ete. .
thousand troy ounces. . 138 144 157 200 172 222 197 254
thousand short tons__ 34,776 54,722 37,977 58,253 45,805 63,566 42,575 59, 668
w W 785 4 520 3 360
Tale, soapstone 117,912 1,339 120,452 1,427 132,601 1,631 141,074 1 ,725
Wollastonite ... —~—.—_-._ w w 3,000 28 , 36 W w
Zinc (recoverable content of ores, ete). - 322 74 101 23 39 225 66
Value of items that cannot be di .
magnesium chloride, carbon dioxide, coal (llgmte) dxatomlte
iodine, iron ore, lithium minerals, niferous ore (1962).
molybdenum perlite, glntinum-group metals (crude), potas-
sium salts, pyrites (1962), rarc-carth metal concentrates,
sodium carbonates and sulfates, tin (1968-65), tungsten
concentrate, uranium ore (1968-65), and values indicated .
bysymbol W._..____ o T . XX 81,957 XX 90,366 XX r118,048 XX 118,640
Total. oo e cmaaaas . 1,467,340 XX 1,626,241 XX r1,560,492 XX 1,599,888

XX
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Table 5.—Mineral production ® in the United States, by States—Continued

1962 1963 1964 1965
Mineral -
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) thousands thousands) (thousands)
COLORADO
Beryllium concentrate_ ____________ short tons, gross weight__ 6782 W 6 751 W W w w w
Carbon dioxide, natural _ . _____________ thousand cubic feet. _ 148,940 $15 224,856 $38 211,830 $36 155,668 $26
Clays_ ... _.-thousand short tons__ 802 1,573 686 1,334 558 1,275 631 1,446
Coal (bituminous) _ . ______________________________ do____ 3,379 19,999 3,690 21,888 4,855 23,427 4,790 24,431
Copper (recoverable content of ores, etc.) ___short tons__ 4,534 2,793 4,169 2,568 4,653 3,034 3,828 2,710
Feldspar_ _____ .= _..-long tons__ w w w w w w 521 3
Gem Stones._ _ _ _ .o NA 45 NA 63 N. 80 NA 80
Gold (recoverable content of ores, ete.).._______ troy ounces. . 48,882 1,711 88,605 1,176 42,122 1,474 87,228 1,303
GyPSUM e thousand short tons_ . 108 383 99 346 100 398 102 427
Iron ore (usable).______.___ thousand long tons, gross weight__ w W W w 35 231 114 787
Lead (recoverable content of ores, ete.) . _________ short tons__ 17,411 3,204 19,918 4,302 20,563 5,388 22,495 7,018
Lime._ e thousand short tons__ 93 1,518 128 2,104 13 2,193 118 2,074
Mica, serap. .- io- short tons_ _ 142 2 440 T eemecoaZ mmmmmmmmoe mmemoccoon e
Molybdenum (content of concentrate)_____thousand pounds._ 32,412 45,876 47,977 67,168 46,878 69,207 750,716 778,609
Naturalgas____________________________ million cubic feet. . 101,826 11,812 105,705 12,367 r113,691 13,489 126,381 16,308
Natural gas liquids:
Natural gasoline_ . _______.____..______ thousand gallons._ . 60,558 8,826 56,869 3,191 52,400 2,845 54,180 3,034
LP gases . _ _ e 0. ___ 100,787 4,411 91,309 4,171 88,916 3,894 91,399 3,930
Peat _______ .. short tons__ 12,351 68 18,774 98 . 27,931 188 31,179 236
Petroleum (crude) - _ thousand 42-gallon barrels._ _ 42,477 122,334 38,283 110,255 34,755 100,094 88,511 96,512
Pumice_. ... thousand short tons__ 76 82 60 87 61 114 56 134
Pyrites_________ --_thousand long tons_ . w w w W w W 30 90
Sand and gravel ._______.________.__.__ thousand short tons__ 19,8138 18,926 20,385 20,929 20,746 22,227 20,810 22,041
Silver (recoverable content of ores, etc.)
thousand troy ounces. . 2,088 2,265 2,307 2,951 2,626 3,396 2,051 2,652
Stone__ .. ___ thousand short tons__ 2,353 5,597 2,510 5,693 8,217 6,805 4,789 8,638
Tin_ e long tons. w w w w 29 103 32 76
Tungsten.______ _short tons__ w w w w w 1,176 1,985
Uranium ore . _ ..o do_._. 1,135,440 18,044 1,014,206 15,864 833,282 13,389 574,795 10,651
Vanadium (recoverable in ore and concentrate)________ do.... 3, W 3,047 w 3,312 ,91 ,017 14,056
Vermiculite__________________________ thousand short tons__ w w (%) 1 ¥ 1 . o __
Zinc (recoverable content of ores, ete.). . .....___ short tons._ _ 43,851 9,971 48,109 11,065 53,682 14,602 53,870 15,730
Value of items that cannot be disclosed: Cement, fluorspar, .
molybdenum (1965), perlite, salt, and values indicated by
symbol W_________ ... XX 84,209 XX 29,478 XX r 18,205 XX 16,234
Total e XX 308,164 XX 317,144 XX 316,011 XX 331,216
CONNECTICUT
Beryllium concentrate_ ____________ short tons, gross weight__ 7 $4 o eececcis eecmmmccs  emmmccccee mmmecmmmm mmmmm—————n
lays_ - oo --_-thousand short tons__ 3179 3287 189 $339 212 $262 237 $322
Gem stones_____________________________________________ NA NA 8 NA 8 NA
ime____________ -thousand short tons__ 35 635 35 666 39 689
Sand and gravel . ___ . i 10,208 9,244 10,503 9,343 10,088 9,437 9,940 9,106
Stone - e do____ 5,090 8,816 5,318 9,612 5,864 10,764 5,871 10,444
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Value of items that cannot be disclosed: Clays (kaolin 1962),
feldspar, scrap mica, sheet mica (1962), peat, and values in-

dicated by symbol W______________ ... XX 760 XX 646 XX 690 XX 1,354
T 7 XX 19,754 XX 20,614 XX 21,850 XX 21,284
DELAWARE
............................... thousand short tons_ _ w w 13 $13 11 $11 11 $11
______________________ NA w NA 1 NA 1 NA 1
_thousand short tons__ 1,755 $1,445 1,094 1,136 1,282 1,280 1,545 1,441
____________________________________________ do____ w w w w 180 450 180 450
Value of items that t be disclosed: Other nc tals and
values indicated by symbol W___________________________ XX 86 XX 191 XX - XX ...
Total. e XX 1,531 XX 1,841 XX 1,742 XX 1,908
FLORIDA
Clays._ o ieiall thousand short tons__ 487 $6,741 538 $7,777 627 $8,405 651 $9,752
Lime_ e o0.__ w w 126 1,996 117 1,814 101 1,558
Natural gas_ _million cubic feet__ 2 6 35 7 40 5 107 14
(-3 R short tons__ 20,595 139 21,049 129 19,813 102 19,253 109
Petroleum (crude) - .thousand 42-gallon barrels._ _ 41 w 464 w 620 w 1,464 w
Phosphaterock_______________________ thousand long tons__ 13,949 94,595 14,592 101,050 17,108 119,667 19,253 141,258
Sand and gravel_ -thousand short tons. . ,924 5,179 7,542 5,823 7,420 6,427 ,298 6,377
tone . _ . do.___ 27,279 32,608 31,900 38,173 38,157 38,362 35,730 41,148
Value of items that cannot be disclosed: Cement, gem stones
(1963), magnesium compounds, natural gas liquids, rare®
earth metals concentrates, staurolite, titanium concentrate, :
zirconium concentrate, and values indicated by symbol W__ __ XX 46,432 XX 46,665 XX 48,627 XX 49,104
Total e XX 185,700 XX 201,620 XX 223,409 XX 249,320
GEORGIA
Barite. . ... ... 109 $1,987 117 $2,013 109 $2,022 w
lays_ .- __.__.. 3,801 47,462 4,208 54,024 4,865 58,899 4,607 $63,158
Coal (bituminous)._ _ 8 - 28 5 16 4 16 . .
Feldspar___________ 85,692 795 w w w w w w
Gem stones______ NA w NA 1 i i e
ﬁqn ore (usable) 215 1,118 260 1,804 354 1,762 424 2,170
ica:
.................................... short tons._ w w w w w w 13,065 w
......... ----pounds_._ 60 1 o e emmmmmme mmmmmeoo ,793 (5)
thousand short tons. _ 3,429 3,365 3,817 3,922 r 3,588 r 8,594 3,675 3,588
............... 0. 19,555 42,037 19,582 46,044 r 22,822 r 46,428 23,421 48,265
......................................... short tons__ 45,940 96 42,000 40,400 5 44,800 313
Value of items that cannot be disclosed: Bauxite, cement,
kyanite (1963-65), manganiferous ore (1962), peat, titanium
concentrate (1965), zirconium concentrate (1965), and values
indicated by symbol W___ . __._ XX 10,816 XX 12,059 XX 14,292 XX 17,688
Total e XX 107,705 XX 119,476 XX £ 127,187 XX 135,182
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 1964 19656
Mineral - .
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) thousands)
HAWAII
Cement_ __ ..ol thousand 376-pound barrels. . 1,128 $6,055 1,483 $7,125 1,717 $8,877 1,564 $8,297
ClayS - o oo oo thousand short tons. . w w w w 3 w w w
Gem StONeS . _ oo m e NA W NA 36 NA w NA w
Lime__..___. - -thousand short tons__ 15 386 12 428 9 821 9 305
PUMICe. - oo oo o o= do_... 282 380 274 469 365 608 380 624
Sand and gravel .do___. 700 1,122 304 764 407 979 751 2,287
StOMe_ - e e do___._ 4,071 6,883 8,844 6,480 5,282 8,765 5,172 9,853
Value of items that t be disclosed: Other tals and
values indicated by symbol W_______ oo XX 18 XX 5 XX 60 XX 19
Total. e oo ———— XX 14,844 XX 15,307 XX 19,605 XX 20,835
IDAHO
Antimony ore and concentrate
short tons, antimony content. . 631 W 645 W 586 W 818 w
Clsys ________________________________ thousand short tons. . 35 $70 381 3315 329 3 $25 347 33833
opper (recoverable content of ores, ete.)  _ ... short tons_ . 3,861 2,378 4,172 2,570 4,666 3,042 5,140 8,639
old (recoverable content of ores, etcf ......... troy ounces_._ 5,845 205 5,477 192 5,677 199 5,078 178
Iron ore (usable)______.____ thousand long tons, gross weight__ 5 35 6 40 4 33 9 84
Lead (recoverable content of ores, ete.) ... short tons__ 84,058 15,467 75,759 16,364 71,312 18,684 66,606 20,781
Lime. oo thousand short tons._ _ 68 801 60 874 w w W
Mercury. - oo eeeeeeae s T6-pound flasks__ __________ __._______. w w 83 26 1,119 639
Peat o eecceecaa short tons__ w W W W 900 8 w w
Phosphate rock. - _.-thousand long tons__ 1,912 10,635 1,700 10,589 w w w w
Pumice.__._...__ --thousand short tons_. 67 103 161 276 59 100 46 79
Sand and gravel ______ oo do_._. 14,321 13,029 12,433 10,615 9,582 8,691 12,151 13,198
Silver (recoverable content of ores, etc.) .
thousand troy ounces. . 17,772 19,283 16,711 21,375 16,483 21,313 18,457 23,865
Stone._ ..l thousand short tons__ 1,381 2,698 1,168 2,217 1,144 2,778 ,831 8,440
Tungsten concentrate______. short tons, 60-percent WOs basis_ . - o _.l.. occceccccon ammcmmmcos  mmmmccoooo 11 8 oo dmeemme-
Vanadium (recoverable in ore and concentrate).._ _short tons.__ W w 23 W W w
Zinc (recoverable content of ores, ete.) . ___._________ do._ 62,865 14,459 63,267 14,561 59,298 16,129 58,084 16,946
Value of items that cannot be disclosed: Barite (1962 64)
cement clays (fire clay 1963-65, bentonite 1963-66, kaolin
1963 5), abrasive garnet, gem stones, scrap mica (1963—64),
sheet mica (1962), perlite, titanium concentrate, uranium
(1962), and values indicated by symbol W____________.___ XX 8,451 XX 3,110 XX 15,231 XX 22,203
Total o e XX 82,614 XX 82,787 XX 86,262 XX 105,085
ILLINOIS
Cement:
Portland . - _____________ thousand 376-pound barrels_ . 9,145 $30,205 9,281 $30,577 9,790 $32,191 9,358 $30,622
Masonry._ - oo thousand 280-pound barrels__ 440 1,820 472 1,440 596 , 615 1,907
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1,929 4,151 1,949 4,368 32,007 34,358 32,169 34,601
48,487 186,986 51,736 196,518 55,023 208,448 58,483 218,972
132,830 6,392 182,060 6,047 127,464 , 169,140 7,861
3,610 664 2,901 627 ,180 571 ,0056 938
gas 10,650 1,528 9,459 1,220 r 7,824 905 7,896 865
Natural gas liquids:
Natural gasoline and cycle products_ _ _thousand gallons__ 18,315 1,023 14,939 1,077 14,109 1,030 w w
LP gases_ _ o eiccmceemcmemmm—m e do____ 827,616 13,812 837,278 14,714 312,173 13,758 W w
Peat. e iccccmcccm—aas short tons._ w w w w w 36,774 453
Petroleum (crude) thousand 42-gailon barrels._ _ 78,796 234,812 74,796 222,892 70,168 205,592 63,708 186,664
Sand and gravel______________________ thousand short tons__ 84,122 88,981 81,746 86,431 84,880 89,966 86,228 40,480
Stone ____________________________________________ do.... 41,29 54,411 40,293 52,217 42,987 56,5563 47,066 61,294
Zinc (recoverable content of ores, etc.)........._. short tons__ 27,418 6,305 20,337 4,678 13,800 3,754 18,314 5,348
Value of items that cannot be disclosed: Clay (fuller’s earth
1964-66), gem stones, lime, tripoli, and values indicated by
symbol W o__ e XX 12,183 XX 18,656 XX 15,520 XX 83,020
7 XX 592,718 XX 586,962 XX 591,136 XX 593,025
INDIANA
______________________ short tons__ 5 $1 $16 $16 5 $15
ousand 376-pound barrels_ . 12,878 42,572 13,165 43,216 15,038 48,695 14,925 48,797
...... thousand short tons_‘ 1,450 2,256 1,546 2,847 1,545 2,264 N ,16
............... - 15,709 60,079 15,100 57,120 16,075 57,246 15,565 59,927
million cubic feet__ 28 60 286 67 r 199 47 239 56
Peat. oo short tons_ . 47,430 272 47,695 412 66,568 543 53,873 511
Petroleum (crude) - _thousand 42-gallon barrels_ . 12,077 85,989 11,902 35,230 11,283 82,157 811,429 832,458
Sand and gravel. ... .. _.___.__ thousand short tons-_ 21,261 18,692 22,840 20,683 24,416 21,811 24,867 22,220
Stone_ _ oo 18,709 34,653 19,667 85,616 22,318 89,978 24,574 42,124
Value of items that cannot be disclosed: Cement (ma.sonry
19638-64), gem stones (1962-68), and gypsum. - ...._.__. XX 8,889 XX 9,259 XX 9,026 XX 10,299
Motal e m XX 208,426 XX 203,966 XX 211,783 XX 218,667
IOWA
Cement:
thousand 876-pound barrels__ 12,261 $42,417 12,495 $42,891 13,607 $46,398 13,643 | $46,273
thousand 280-pound barrels 568 ,786 551 1,754 585 ,847 608 1,867
thousand short tons. 1,039 1,427 1,064 1,406 1,008 1,264 1,085 1,847
1,130 4,026 1,218 4,244 973 8 447 1,043 3,694
1,256 5,818 1,282 5,667 1,287 5,821 1,264 5,554
18,797 12,474 14,168 12,845 13,890 13,546 18,206 17,152
ne. 21,618 28,244 20,904 27,788 23,935 33,038 25,891 85,468
Value of items that
and petroleum (1962-64) XX 869 XX 1,076 XX 1,279 XX 1,428
Total oo e cccccceccmmccamacm———— XX 96,6561 XX 97,670 XX 106,630 XX 112,788
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 . 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) (thousands (thousands) (thousands)
KANSAS
Cement:
Portland_ ... ____ ... thousand 376-pound barrels._ _ 8,058 $25,134 8,201 $25,872 8,483 $25,959 8,801 $26,972
- -thousand 280-pound barrels. _ 392 ,156 387 ,183 38 1,178 40 ,178
thousand short tons-. 895 1,091 893 1,104 786 935 789 953
________________ 915 4,249 1,169 5,311 1,263 7 1,310 6,072
thousand cubic feet 42,305 1,478 46,177 1,616 r2,215,338 r26,598 2,570,889 80,422
Lead (recoverable content of ores, ete.) . .- ______ short tons__ 970 178 1,027 22 1, 3 1, 518
Lime__ e thousand short tons__ 5 B9 e e e e e emee oo
Natural gas. . oo million cubic feet__ 694,352 86,100 732,946 97,482 r 764,073 96,031 798,879 105,519
Natural gas liquids:
Natural gasoline__ ... ___._._._.__ thousand gallons-- 151,360 7,696 165,370 9,811 162,725 8,713 158,485 7,791
LP gases_ e 166,769 6,296 895,877 15,481 512,747 18,121 587,416 22,822
Petroleum (crude)._ - --thousand 42-gallon barrels 112, 076 826,141 109,107 817,501 106,252 810,256 104,783 805,820
Salt 10 e thousand short tons__ 11,654 924 11,99 930 11,799 ,053 12,3876
11, 552 8,039 12,062 8,676 12,968 9,108 12,544 ,47
413,527 417,274 13,558 18,483 14,138 18,912 15,270 20,538
Zinc (recoverable content of ores, ete.)___._.__._. short t:ons-. 3,943 907 8,608 807 ,665 ,269 6,508 1,900
Value of items that cannot be disclosed: Natural cement,
gypsum, pumice, salt (brine), and stone (crushed sand-
stone 1962) _ _ _ oo XX 3,625 XX 3,260 XX 8,277 XX 2,642
7 S XX 501,076 XX 518,302 XX r 538,210 XX 553,491
KENTUCKY
Barite_ . thousand short tons__ 4 $36 6 $85 6 $96 o cceeooooao
Clays 3 e do_ - 936 2,158 984 2,397 920 1,801 1,059 $2,580
Coal (bituminous) . _ ___.___________ ... 69,212 270,875 77,850 295,743 82,747 309,896 85,766 824,523
Fluorspar._ _____ . ____ _short tons__ 33, '830 1,492 85,072 ,58 88,214 ,693 81,992 ,48
Lead (recoverable content of ores, ete.). ..o __.__.___ do___. '743 187 881 179 8568 225 75 236
Naturalgas___________________________ million cubic feet_ - 70,241 17,419 74,684 17,888 r 76,940 18,257 78,976 18,638
Petroleum (crude). - -thousand 42-gallon barrels__ 17,789 52,478 18,344 53,564 19,772 56,746 19,386 55,638
Sand and gravel..__.__________.______ thousand short tons__ 6,187 , 6, ,071 , ,29 , T4 ,88
Silver (recoverable content of ores, etc.) :
thousand troy ounces.. . 1 2 2 2
StONe e thousand short tons.__ 19,472 27,682 24,689 84,571 421,868 429,594 26,029 84,538
Zinc (recoverable content of ores, etc.)___.._____.. short tons__ 1,172 70 1,461 336 2,063 561 5,654 1,651
Value of items that cannot be disclosed: Cement, ball clay,
gem stones (1962-68), natural gas liquids, 'and stone
(dimension sandstone 1964) _ __________ . _________________ XX 20,609 XX 20,870 XX 19,211 XX 20,763
e XX 398,536 XX 432,693 XX 444,379 XX 466,381
LOUISIANA
Clays_ . thousand short tons__ 638 $641 656 $655 780 $797 909 $936
Lime. oo o e —— e ——————— do.... 624 6,619 667 6,862 726 8,312 842 9,980
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Natural gas_ oo million cubic feet__ 3,525,456 694,515 8,928,427 777,829 r4,152,731 793,328 4,466,786 812,955
Natural gas liquids:

Natural gasoline and eycle products_ __thousand gal]ons.. 1,010,137 74,726 1,143,707 81,332 1,852,980 91,931 1,431,886 102,731
LP ga8e8. o o= do. 862,772 29,087 1,113,670 41,043 1,247,484 45,935 1,300,088 ,101
Petroleum (crude) thousand 42-gallon barrels_ 477,168 1,502,568 515, 057 1 ,608,120 549,698 1,709,622 594,853 1,841,714
_--thousand short tons._ 5,248 27,407 6,199 30,450 6,401 36,056 8,126 41,812
_____________ do____ 12,040 14,817 12,500 14,701 13,594 15,2638 14,298 16,405
_____________ do._._ 5,711 ‘8,067 5,408 7,961 5,459 7,228 7,452 10,905
Sulfur (Frasch process ~“thousand long tons__ 2,262 49,772 2,445 48,905 2,733 54,996 8,577 71,966
Value of items that canno disclosed: Cement, gypsum, .
and stone (crushed miscellaneous)____ .. oooo_._. XX 18,564 XX 20,531 XX 21,549 XX 28,350
Total - o oo oo XX 2,426,623 XX 2,638,389 XX 2,785,007 XX 2,978,855
MAINE
Beryllium concentrate_ __.________. short tons, gross weight__ w W e cmcdmccce emmcccccen  emcmmemo=s  memeememe  mmemesme—an
Clays. oo cccccccccceeeeeeeeee thousand short tons__ 48 T $63 42 $55 45 $58 49 $63
Gem 8tONes _ oo ———————— NA 25 NA 25 NA 35 NA 35
Mica: .
................... 15 ) e mm e e cecmcecce ccmmecmcee e
p Z 2,017 -
Peat____ 1,250 47 W w 6,350 171 1,275 56
Sand a 10,014 4,013 11,195 4,673 13,552 6,463 17,294 7,831
Stone. do_ 1,127 4 249 947 8,581 1,414 4,506 1,100 3,409
Value of items that cannot be disclosed: Cement, feldspar, and
values indicated by symbol W___________________________ XX 6 ,534 XX 5,770 XX 6,341 XX 6,347
Total. oo e XX 14,947 XX 14,104 XX 17,574 XX 17,741
MARYLAND
thousand short tons. . 593 $899 580 $897 3635 38$798 3914 381,088
_______________ do___. 821 3,168 1,162 4,330 1,136 4,511 1,210 4,389
..................... NA 3 NA 3 NA 3 NA 3
_thousand short tons. . w w w w w w 87 481
..... million cubic feet. _ 2,472 . 667 1,633 439 r1,378 366 408 103
-thousand short tons.__ 12,762 16,816 13,310 16,063 15,041 18,071 16,200 21,188
............................................. do___. 11,610 22,595 13,012 26,407 13,348 26,715 14,553 28,432
Value of items that cannot be disclosed: Cement, ball clay
(1964-65), diatomite (1962-638), greensand marl peat,
gotasslum salts, talc and soapstone, and values md]cated
y symbol W__ s XX 22,481 XX 22,111 XX 23,429 XX 22,3811
Total e XX 66,629 XX 70,250 XX 73,893 XX 77,995
MASSACHUSETTS
125 $96 157 $213 138 $174 181 3238
NA 2 NA 2 NA 2 NA
148 2,337 145 2,426 171 2,703 170 2, 779
17,566 15,026 19,905 15,592 21,341 16,794 22,141 16,172
4,985 12,541 5,570 14,396 6,519 16,663 6,168 16,980
XX f7s3 XX 82 XX 81 XX 27
XX 30,085 XX 82,661 XX 36,367 XX 36,198
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
thousands) (thousands) thousands) (thousands)
MICHIGAN
Cement:
Portland thousand 376-pound barrels__ 22,682 $73,267 25,016 $76,944 26,745 $84,3816 27,565 $86,996
- --thousand 280-pound barrels. . 1,517 ,385 1,684 ,519 ,865 4,954 2,108 5,378
_______________________________ thousand short tons__ 1,761 1,917 1,958 2,149 2,385 2,592 2,402 2,580
Copper (recoverable content of ores, ete.) . _._____ short tons__ 74,099 45,645 75,262 46,361 69,040 45,014 71,749 50,798
GYDPSUM e oo thousand short tons__ 1,278 4,791 1,315 4,938 ,421 5,263 1,338 5,027
Iron ore (usable)- thousand long tons, gross weight.__ 9,422 85,597 10,789 107,201 13,871 143,979 18,527 145,482
Lime_ e thousand short tons_. 1,153 15,371 1,371 18,431 1,430 ,246 1,095 18,057
Magnesium compounds from sea water and brine (except for -
metal)_____ .. short tons, MgO equivalent__ w w 266,740 23,062 306,494 23,385 319,389 26,143
Manganiferous ore (5 to 85 percent Mn)
short tons, gross weight__ __________ __________ 152,957 W e mmmmmemee oo
Natural gas. ... _..... million cubic feet. . 28,987 6,174 32,850 8,902 r81,388 7,984 84,558 8,674
Natural gas liqu:
Natural gasoline_ W w w w w w 9,054 607
LP gases_____ w W W W W w 76,299 3,815
at - 257,693 2,277 251,809 2,413 269,074 2,412 230,950 2,134
Petroleum (crude) g 17,114 48,775 15,972 45,520 15,601 48,839 14,728 41,091
Salt_______________ _thousand short tons. . 4,27 33,343 4,244 33,656 ,34 85,711 4,171 36,087
Sand and gravel . ___________.___ do_.._. 47,563 42,029 50,458 43,433 51,921 44,405 53,168 47,176
Silver (recoverable content of ores, ete.) :
thousand troy ounces._ 401 436 339 434 349 452 458 592
Stone. .. thousand short tons__ 28,440 29,055 80,316 32,065 34,650 87,002 84,718 86,438
Value of items that cannot be disclosed: Bromine, calcium-
magnesium chloride, gem stones, iodine, potassium salts,
anﬂa]ues indicated by symbol W__ XX 53,500 XX 42,001 XX r 54,278 XX 53,490
Total. . XX 446,512 XX 492,029 XX r 554,832 XX 565,560
MINNESOTA
Clays._ - s thousand short tons_. 208 $291 3199 3$298 3218 3$319 3207 38311
Iron ore (usable)__ thousand long tons, gross weight. .. 44,295 385,997 45,435 408,486 49,626 449,289 50,878 459,290
Manganiferous ore (5 to 85 percent Mn) :
short tons, gross weight. . 292,779 W 847,336 W 188,481 w 280,705 w
Peat . short tons__ 14,886 307 8,110 294 19,188 405 7,346 128
Sand and gravel. housand short tons._ 29,399 22,656 30,462 23,818 85,817 25,907 87,545 27,296
tome . i cemaa do..__ ,808 10,360 3,898 11,027 3,588 12,297 4,87 11,680
Value of items that cannot be disclosed: Abrasive stones,
cement, fire clay (1963-65), gem stones, lime, and values
indicated by symbol W. - XX 9,325 XX 10,120 XX 9,278 XX 9,060
TOtAl. o e o e —emee—————— XX 428,936 XX 453,543 XX 497,495 XX 507,760
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MISSISSIPPI

1,331 $6,130

Clay8 - - e e ooccee e thousand short tons__ 1,129 $5,742 1,235 $5,968 1,602 $5,925
Natural gas._ .o ____o___ million cubic feet__ 170,271 32,351 176,807 31,825 r 180,428 81,385 166,825 28,861
Natural gas liquids: )
Natural gasoline and eycle products_ _ _thousand gallons._ . 25,891 1,616 28,757 1,755 27,485 1,644 26,582 1,606
BABEB o cccememmmmme——me—m—n o___. 20,401 732 24,541 956 28,277 780 22,150 975
Petroleum (crude)._ . _ _thousand 42-gallon barrels. _ 55,713 154,882 58,619 161,788 56,777 151,595 56,183 148,437
Sand and gravel ... _ . __.... thousand short tons. . 7,001 7,262 6,825 7,0 7,825 8,569 , 8,717
StONe . ;e do__.. 1,199 1,266 1,267 1,267 1,553 1,557 42,857 42,358
Value of items that cannot be disclosed: Cement, iron ore
(1965), lime jum pounds, and stone (dimension
sandstone 1965) _ _ __ _ XX 9,030 XX 9,579 XX 10,533 XX 12,093
Total oo oo e XX 212,881 XX 220,194 XX 212,198 XX 208,972
MISSOURI
Asphalt, native_ __ .. short tons__ w w 1,779 $15 1,522 $13 w
Caribe _______________________________ thousand short tons__ 304 $3,994 287 3,680 267 3,451 329 $4,219
ement:
Portland . _ ..o .._._.___ thousand 376-pound barrels_ . 12,739 44,004 12,402 41,640 12,378 42,618 13,834 46,034
Masonry . - _thousand 280-pound barrels. . 455 1,457 417 1,345 834 1,046 377 1,173
Clays . - - o oo e thousand short tons__ 2,053 5,033 1,746 ,467 1,966 4,874 2,226 5,439
Coal (bituminous) _ - _ o eooo do__._. 2,896 12,067 8,174 18,196 8,264 13,286 8,564 14,779
Copper (recoverable content of ores, ete.) . ... short tons__ 2,752 1,695 1,816 1,119 2,059 1,34 ,831 1,650
Iron ore (usable)___...____ thousand long tons, gross weight__ 846 3,188 845 3,085 1,116 14,907 1,784 24,607
Lead (recoverable content of ores, ete.)__.._...__ short tons__ 60,982 11,221 79,844 17,246 120,148 31,479 133,521 41,659
Lime. ool thousand short tons__ 1,176 13,703 1,240 14,386 1219 14,328 1,442 16,782
Natural gas_ i million cubic feet__ 92 23 100 27 r107 26 84 21
Petroleum (crude) - _thousand 42-gallon barrels. _ 55 W 53 150 65 163 73 W
Sand and gravel ... ________ thousand short tons___. 10,304 11,572 10,653 12,260 11,483 13,380 12,068 13,735
Silver (recoverable content of ores, etc.)
thousand troy ounces. . 491 533 132 168 . ... 300 387
Stone. - .. aoas thousand short tons. _ 28,876 44,006 30,885 46,130 31,487 47,984 36,247 53,574
Zinc (recoverable content of ores, ete.) ... short tons_ . 2,792 642 821 T4 1,501 408 4,812 1,259
Value of items that cannot be disclosed: Gem stones (1962),
tripoli (1965), and values indicated by symbol W________.__ XX 179 XX . XX . XX 250
Total - XX 153,307 XX 158,988 XX 189,305 XX 225,568
MONTANA
Clays®. e ccceceeeemeaen thousand short tons._ . 56 $77 38 $45 49 $59 76 $98
Coal (bituminous and lignite)______ ... ___.____ d 382 1,140 343 967 346 925 364 1,050
Coi) er (recoverable content of ores, etc.) - - 94,021 57,917 79,762 49,133 103,806 67,682 115,489 81,766
Gol J) (recoverable content of ores, etc.) ... troy ounces._._ 24,887 854 18,520 648 29,115 1,019 22,772 797
Iron ore (usable)_.__._._.__thousand long tons, gross weight.. 62 13 89 15 99 9 71
Lend (recoverable content of ores, ete.) . ._.._..._short tons.. 6,121 1,126 5,000 1,080 4,538 1,189 6,981 2,178
Lime..ooooceeooonoooooonoao-_-....thousand short tons.. 104 1,049 114 1,290 136 1,885 159 ,512
Manganese ore (85 percent or more Mn) .
short tons, gross weight. . 24,758 w 5,260 w 20,264 w 23,621 w
Manganiferous ore (b to 86 percent Mn)__ . ........ do.... 2,264 29 1,688 w 3,638 w 1,968 w
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Table 5.—Mineral production? in the United States, by States—Continued

1962 1963 1964 19656
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands) (thousands) . (thousands)
MONTANA—Continued
Natural gas_ oo million cubic feet. . 29,955 $2,217 30,026 $2,253 r25,051 $1,965 28,105 $2,305
Petroleum (crude) - _thousand 42-gallon barrels__ 81,648 76,690 30,870 75,323 30,647 74,621 82,778 79,624
Sand and gravel__ ... _ . oo.... thousand short tons._ 18,478 17,642 14,319 18,756 16,017 17,840 12,048 18,587
Silver (recoverable content of ores, etec.)
thousand troy ounces. . 4,561 4,948 4,242 5,426 5,290 6,840 5,207 6,733
StONe oo thousand short tons_. 996 1,708 6,109 7,081 7,845 8,477 5,512 5,971
Zinc (recoverable content of ores, ete.)_ ... short tons._ . 37,678 8,666 32,941 7,576 - 29,059 7,90 33,786 9,866
Value of items that cannot be disclosed: Barite, cement, clays
(fire clay 1962-64, bentonite 1964-65), fluorspar, gem stones,
gypsum, sheet mica (1962), natural gas liquids, peat, phos-
phate rock, pumice (1964), rare-earth metal concentrates
(1962), tale, tungsten (1962), uranium ore (1962-64),
vermiculite, and values indicated by symbol W___________. XX 16,531 XX 17,851 XX r 21,447 XX 28,834
Total. oo ———— XX 190,656 XX 182,018 XX r211,452 XX 229,392
NEBRASKA
Clays oo e thousand short tons_ . 142 $142 148 $148 143 $143 106 $106
GemM SEONES - _ - o o e e e cmmaaec e ——m———— NA b NA b NA b N
Natural gas_ .- __ oo million cubic feet_ . 14,880 2,708 13,051 2,454 r11,094 1,707 10,720 1,565
Natural gas liquid:
Natural gasoline_ _ _ . _____._._.__ thousand gallons._ _ 12,239 809 10,119 687 9,587 627 7,822 516
LP gases. . e 0. --- 28,718 1,829 25,931 1,207 24,556 1,092 16,946 847
Petroleum (crude).. _thousand 42-gallon barrels__ 24,894 70,450 21,846 61,824 19,113 51,605 17,216 45,796
Sand and gravel._____________.____._.__ thousand short tons_ . 12,853 9,797 11,166 10,680 14,641 15,748 11,993 13,697
Stone 3,670 6,626 3,700 6,192 8,779 6,417 4,19 6,637
Value of items that cannot be disclosed: Cement, lime, and
pumice XX 16,507 XX 15,710 XX 14,615 XX 14,622
XX 108,373 XX 98,907 XX 91,959 XX 88,791
NEVADA
Antimony ore and concentrate
3 short tons, antimony content_ . . ___ eooioi. accmcioos  cmmmmmao-a 33 $20 26 $19
Barite. .o thousand short tons. . 138 $954 120 $76 149 1,261 91 583
Copper (recoverable content of ores, ete.) - _..____ short tons._ 82,602 50,883 81,738 50,351 67,272 43,861 71,332 50,503
Gem stones N. 101 N. 100 N. 10 N 100
Gold (recoverable content of ores, ete.) .. __.___ troy ounces. . 62,863 2,200 98,879 3,461 90,469 3,166 229,050 8,017
GyPSUM.____ oo thousand short tons__ 817 2,952 890 8,216 799 2,894 710 2,518
Iron ore (usable)..._o_..__.. thousand long tons, gross weight._ _ 617 3,238 772 3,921 911 5,048 1,141 5,330
Lead (recoverable content of ores, ete.)_ _________ short tons._ _ 771 142 1,126 243 809 212 2,277 710
Mereury . oo --T6-pound flasks__ 6,573 1,257 4,944 937 3,262 1,027 3,333 1,902
Perlite._._________ 25,067 205 22,910 192 15,608 185 13,780 121
Petroleum (crude) - ~thousand 42-gallon barrels. . 141 w 118 w 255 w 209 w
Pumice._ ... thousand short tons._ w 4 w w 68 187
Sand and gravel - ... do.._. 7,850 9,665 9,688 10,513 14,142 14,427 9,455 11,796
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Silver (recoverable content of ores, etc.)

thousand troy ounces. . 245 266 215 275 172 223 507 656
Stone_ . thousand short tons._. 722 1,220 639 1,101 788 1,396 1,248 2,247
Sulfur ore. . - - oo cccciecm—eaa long tons. . w W 586 11 274 5 336 6
Tale and soapstone. short tons_._ 6,157 55 4,243 50 5,322 58 3,592 31
Tungsten ore and ate
short tons, 60-percent WO; basis__ 156 234 W w W w W w
Zinc (recoverable content of ores, ete.)_.__.______ short tons._ _ 281 65 571 131 582 158 3,858 1,127
Value of items that cannot be disclosed: Brucite (1965), cement
(1965), clays, diatomite, fluorspar, lime, magnesite, molyb-
denum, peat (1964-65), salt, uranium ore (1963-65), and
values indicated by symbol W o e XX 9,648 XX 10,215 XX 11,146 XX 14,063
BT 7 XX 83,074 XX 85,477 XX 85,137 XX 99,916
' NEW HAMPSHIRE
Beryllium concentrate_ ____________ short tons, gross weight__ 7 $4 o e ciemcmce  cmemeeemme  mmmmmemn memnae
ﬁlgys _______________________________ thousand short tons._ 37 37 47 $40 46 $40 53 $47
ica:
Sheet . ol pounds.__ 37,508 896 e et emcmcccmen cmmemmmae mmmmmmmea e
SCrAD - - o e short tons_. 411 1l e e oo cmdcmccece mmmcceee cmmmmmee—a
Sand and gravel..__. - -thousand short tons._ . 8,260 4,119 7,581 4,376 8,768 4,996 10,584 5,559
SO - oo e e ieeicecceceeceeaa do_... 154 1,368 137 1,566 202 2,138 153 1,932
Value of items that cannot be disclosed: Other tals_ ... . XX 97 XX 109 XX 128 XX 127
Total oo iciccccia—maa XX 6,082 XX 6,091 XX 7,802 XX 7,665
NEW JERSEY
thousand short tons._ _ 584 $1,476 498 $1,392 500 $1,441 506 $1,388
________________________ NA 9 NA 9 NA 10 NA 10
_______________ short tons.__ 29,099 247 28,686 241 w w 40,480 431
thousand short tons_ . 13,728 21,230 16,672 26,245 17,661 27,079 17,889 28,646
____________________________________________ o 14,214 28,979 11,229 25,654 12,326 28,461 ,282 27,247
Zinc (recoverable content of ores, ete.) 1 _._______ short tons__ 15, '309 3,559 32,738 7,865 32,926 8,935 38,297 11,106
Value of items that cannot be dlfsclosed Iron ore, hme, mag-
1Ierous r
marl, titanium concentrate, and values indicated by symbol
W o e XX 10,186 XX 12,880 XX 12,246 XX 11,330
Total o e XX 65,686 XX 73,276 XX 78,172 XX 80,158
NEW MEXICO
Barite_ __ ... thousand short tons_ . %) $4 1 $6 w w (5) $2
Beryllium concentrate_ . _______ --short tons, gross weight__ 3 19 o e mmmmmmen mmmmmmmmee  mmmmmmmmmn mmmm——————
Carbon dioxide, natural ___ ______ ---.thousand cubic feet__ 826,810 74 854,339 63 816,168 $61 833,819 62
ClayB. .o oeeeccmccccaananan - -thousand short tons.. b 166 w 140 3104 3167 60 101
Conl (bitumino\u ................ R _do. 677 2,696 1,945 5,629 2,989 9,763 3,212 10,710
Copper (recoverable content of oren. ete.). _~short tons. . 82,688 50,933 83, 087 51,151 86,104 56, 1140 08,668 69,850
Fluorspar....... e d0ncie diciiizia emmmmeaas cacasas 187 R,
Gem 8tones_ _ ... iieiiiieiacssssasas R NA 46 NA 46 NA 45 NA 46
Gold (recoverable content of ores, ete.). .- <.... troy ounces. . 7,629 264 7,806 278 6,110 214 9,841 387
GYPSUM. e oo cecceccenaan. thousand short tons.. 151 564 179 666 w w
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity. Value Quantity Value
(thousands) . (thousands ) (thousands) (thousands)
NEW MEXICO—Continued
Helium, refined__ . _ .. . . _.___.._._._ thousand cubic feet_ . 27,877 $958 79,624 $2,787 r 82,105 $2,958 80,583 $2,975
Iron ore (usable)._________ thousand long tons, gross weight__ 9 121 w w w w w w
Lead (recoverable content of ores, ete.) .. ___.__.__ short tons_ _ 1,134 209 1,014 219 1,626 426 3,887 1,057
Lime. i thousand short tons__ 29 403 27 377 25 352 33 465
Manganese ore (35 percent or more Mn) :
short tons, gross welght-- w w 5,862 137 5,794 149 5,637 156
Manganiferous ore (5 to 35 percent Mn)___.._________ W w 41,144 w 46,657 300 50,090 328
Mica: SCrap. o oo oo oo o oo oo short tons.- 5,731 140 w ,922 105 4,263 45
Natural gas_ .o million cubic feet. . 804,612 92,530 808,377 96,197 r 873,947 101,932 987,206 110,590
Natural gas liquids:
Natural gasoline and cycle products_ __thousand gallons. . 278,969 16,775 291,388 17,555 356,047 21,570 368,487 20,824
"LP @288 . _ oo do___. 661,330 20,359 728,200 21,801 739,190 21,641 759,311 25,817
Perlite. - o e short tons._ 258,164 2,143 259,113 ,212 286,329 2,568 331,011 2,905
Petroleum (crude) . . .- _________ thousand 42-gallon barrels__ 109,328 814,883 109,941 816,574 113,863 826,565 119,166 384,977
Potassium salts__.___._thousand short tons, K20 equivalent. _ 2,208 85,124 2,643 101,458 2,675 r 104,861 2,848 117,771
Pumice____ . ____ thousand short tons. . 308 741 322 850 260 760 264 915
At e do____ 43 334 54 472 62 559 64 572
Sand and gravel .. ___________ .. do.__. 6,889 8,021 8,402 12,843 8,781 10,160 11,763 12,130
Silver (recoverable content of ores, etc.)
thousand troy ounces._ 302 327 256 328 242 313 288 372
Stone_ ___ .. thousand short tons. . 2,004 2,782 2,509 4,236 2,760 4,244 1,911 3,020
Uranium ore. ... short tons__ 3,478,238 63,504 2,304,577 41,872 2,093,350 38,203 2,013,861 38,311
Vanadium (recoverable in ore and concentrate)_._.______ do_._.. w . W 23 w W 154 w 221
Zinc (recoverable content of ores, ete.) ... do____ 22,015 5,063 12,938 2,976 29,833 8,115 36,460 10,646
Value of items that cannot be disclosed: Cement, fire clay
(1964), molybdenum, sheet mica (1962), tin (1964-65), and
values indicated by symbol W________________.________. XX 6,743 XX 8,249 XX r 7,802 XX 8,070
Total. o e XX 675,814 XX 688,606 XX r 720,130 XX 778,274
NEW YORK
Clays_ oo . 1,897 $1,618 1,598 $2,186 1,499 $1,993 1,854 $1,717
Emery....... 4,81 7 6,732 119 9,214 172 10,720 204
Gem stones._ . N. 10 NA 10 NA 10 NA 10
GypPSUM._ - - o oo -- 601 3,122 647 3,339 653 3,821 662 8,511
Iron ore (usable)._________ thousand long tons, gross weight__ 2,099 24,953 W W W w w w
Lead (recoverable content of ores, etc.) - _____.___ short tons__ ,063 196 1,009 218 732 192 601 188
Natural gas million cubic feet__ 4,262 1,198 3,962 1,169 r3,108 963 3,340 1,029
.............. short tons._ _ 14,400 13 21,358 178 32,574 261 25,098 232
Petroleum (er e) _thousand 42-gallon barrels._ _ 1,589 7,309 ,679 7,707 1,874 8,321 1,632 7,246
___________ _thousand short tons._ 4,456 82,236 4,782 34,228 4,816 84,216 5,002 85,771
Sand and gravel . o.__ do____ 29,447 81,346 37,381 87,274 89,282 38,583 89,225 40,370
Silver (recoverable content of ores, etc.
thousand troy ounces. _ 19 21 20 25 13 17 11 15
thousand short tons.__ 27,589 47,256 26,611 44,549 29,141 46,669 80,801 48,675
Zinc (recoverable content of ores, ete.) .. __..____ short tons__ 53,654 12,340 53,495 12,304 60,754 16,525 69,880 20,405
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Value of items that cannot be disclosed: Cement, abrasive

garnet, lime, tale, titanium trate, w tonite, and
values indicated by symbol W________________________... XX 79,183 XX 115,768 XX 137,202 XX 130,684
TOtal o o oo oo XX 240,972 XX 259,074 XX 288,445 XX 290,057
NORTH CAROLINA
Abmwe stones (millstones)__________ ... NA $2 NA 82 L i mcemeoeo--
lays 3_ housand short tons__ 2,731 1,782 2,785 3,383
Feldspar. - . oo cmcm e long tons__ 244,708 2,378 267,654 278,990
Gem stones. _ NA 2 NA N
Gold (recovera.b conte! troy ounces. _ 460 16 33
Iron ore (usable) ousand long tons__ 1 13 1
Lead (recoverable content of ores, e - -.-short tons__ 219 40 62
Mica:
Secrap__ _ _-do_.__ 61,983 1,884 61,598 72,199
Sheet_____. 320,305 867 92,961 713,293
Phosphate rock_ housand long toNS__ - oo cmccoeeoon emeeoon  cmeee—e- 6 AL ______l___  ___________
Sand and gravel.___._.__ _thousand short tons__ 12,516 11,457 11,028 10,499 10,076
Silver (recoverable conten!
thousand troy ounces.__ 100 109 27 B4 o e mmmmmmmmem e
Stone . - oo thousand short tons_. 19,308 29,533 15,701 25,683 417,943 430,378 418,835 430,920
Tale and pyrophyllite. short tons__ 100,298 433 106,652 446 106,035 495 109,721 55
Zinc (recoverable content of ores, % U, Ao e e ceees 8 mmieee e mcmemee ccmemme—an
Value of items that cannot be dis Asbestos, cement
(1963-65), clay (kaolin), copper (1962—68). lithium min-
erals, olivine, stone (crushed and dimension marble and
dlmenslon slate 1964-65), and tungsten concentrate (1962-
................................................... XX 6,586 XX 2,095 XX 7,903 XX 11,329
Total. o XX 54,597 XX 44,525 XX r 55,727 XX 60,383
NORTH DAKOTA
Clays. o e e thousand short tons__ 98 $124 35 3810 85 $119 81 $114
Coal (lignite)_ do____ 2,733 6,135 2,399 5,250 2,637 5,659 2,782 5,848
Gem 8tONeB . _ . e ciccccccmcmc—e———a NA 1 NA 1 NA 1 NA 1
Natural gas__ .- _ ... million cubic feet._ 25,155 3,446 32,798 6,264 r 34,512 7,634 35,6562 5,704
Natural gas liquids:
Natural gasoline. . ________.__.__.____ thousand gallons.- 16,872 1,085 20,511 1,339 21,868 1,338 21,069 1,263
LP ga8e8 _ _ e eaia 68,88 2,665 79,653 3,166 84,338 2,960 85,174 3,066
Petroleum (crude) _._ -thousand 42-gallon barrels - 25,181 69,248 25,030 68,332 25,731 63,813 26,350 65,875
Sand and gravel .. ___._._____ thousand short tons. . 9,615 7,122 9,529 ,193 10,520 10,142 ,574 ,895
SHOMe. - oo e do_... 19 19 182 132 31 56 356 624
Uranium ore. .o eoaooo_ short tons__ w w 5,567 141 w w 44,558 1,859
Value of items that cannot be disclosed: Clays (bentonite 1963,
miscellaneous clay 1968), lime (1965), molybdenum (1964—65)
eat (1963-65), salt, vanadium (1965), and values indicated
y symbol W e eceeceemec————— XX 774 XX 875 XX 1,144 XX 1,129
Total e e e XX 90,619 XX 94,703 XX 92,866 XX 92,878
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands) thousands) thousands)
OHIO
Cement:
Portland.... .. _.___.._.__ thousand 376-pound barrels_ - 15,353 $51,006 16,218 $58,244 15,553 $50,647 14,786 $47,499
Masonry ---thousand 280-+pound barrels_ . 9 ,793 1,023 3,0 ,068 3,127 ,050 3,00
Clays._ e thousand short tons_ . 4,751 12,979 4,841 - 18,959 5,005 14,426 5,070 14,816
Coal (bituminous)_ ... ... ___._ do_._. 84,125 127,051 86,790 136,113 87,810 187.776 39,390 146,028
Gem stones_ ___ e NA 3 . 3 NA 3 NA 3
Lime._______ -thousand short tons__ 3,102 43,792 3,207 45,957 3,664 53,308 3,831 53,208
Natural gas_ _ - --.million cubic feet.__ 36,747 9,407 36,817 8, 909 r 37,106 8,880 35,684 8,421
@AY e e short tons._ . 7,888 106 6,910 109 ,363 83 5,352 80
Petroleum (crude) - -thousand 42-gallon barrels. . 5,835 18,089 6,039 19,023 15,859 46,420 12,908 37,940
_____________________ thousand short tons__ 4,187 28,706 4,245 29,682 ,b3 81,092 5,026 34,816
Sand and gravel ... do_... 35,204 43,333 37,790 44,368 37,771 45,567 40,852 49,805
_____________________________________________ do__.. 84,470 57,202 37,537 62,787 487,715 461,814 42,263 66,969
Value of items that cannot be disclosed: Abrasive stone,
gypsum, stone (calcareous marl 1964) . . _ . _______________ XX 1,588 XX 1,742 XX 1,794 XX 2,163
Total. e XX 396,055 XX 418,980 XX 454,937 XX 464,252
OKLAHOMA
Clays3_ e thousand short tons.__ 737 $756 898 $911 835 $854 794 $806
Coal (bituminous) . . _______________________________ do. - 1,048 6,978 1,008 5,667 1,028 5,474 974 5,620
GYPSUM e 509 1,668 581 © 1,462 694 1,899 761 2,843
Helium, refined.______________________ thousand cubic feet 284,214 9,917 237,201 8,302 r 298,803 r 8,591 300,992 9,532
Lead (recoverable content of ores, ete.) . ... __... short tons__ 2,710 499 3,192 689 2,781 729 2,813 878
Natural gas_ oo million cubic feet.. 1,060,717 185,772 1,233,883 160,405 r1,316,201 166,747 1,320,995 182,297
Natural gas liquids:
Natural gasoline and cycle ‘products._ _ _thousand gallons. . 552,795 85,764 555,467 85,131 564,058 34,011 570,129 84,561
LP gases_ .o do____ 838,903 25,223 810,894 28,981 880,804 28,055 894,665 32,208
Petroleum (crude) - - - -thousand 42-gallon barrels__ 202,732 591,977 201,962 587,709 202,524 587,320 208,441 587,944
Salt e thousand short tons. . 5 25 4 26 6 41 9 6
4,436 4,736 5,420 6,116 6,680 7,008 5,218 6,023
14,666 18,819 13,817 16,160 13,987 15,087 16,417 18,071
ch (recoverable content of ores, ete.) ... _____ short tons_ ,013 2,303 13,245 ,046 12,159 3,807 12,715 ,718
Value of items that cannot be disclosed: Clay (bentomte).
cement, copper (1965), gem stones (1962), lime, pumice,
silver (1965) and tripoli- ... _._________ . ______________ XX 20,853 XX 22,929 XX 22,670 XX 23,953
Total o e XX 855,290 XX 877,534 XX r 881,788 XX 907,914
OREGON
Clays_ . thousand short tons. . 249 $305 279 $330 r 290 r $356 291 $359
Copper (recoverable content of ores, etc.)_ __...__ short tons_ _ w w w w 15 10 w w
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Diatomite._ . _ .. do.... 50 2 150 3 w w w w

Gold (recoverable content of ores, etc.) .. _____. troy ounces. . 822 29 1,809 . 68 661 23 499 17
Lime_ .l thousand short tons_. 8 1,514 87 1,835 95 1,918 98 1,853
Mereury oo iicccceeceeaaa 76-pound flasks._ _ w w w w 126 40 1,864 779
Nlckel (content of ore and concentrate).._ -.--short &;ons-- 13,113 ® w 13,894 w 15,42% ® w 16,188 w

erlite . _ e - U Uy 8 eiecce e
Pumice.____.____ thousand short tons._ _ w W 422 664 566 909 657 1,181

Sand and gravel do.... 14,869 14,566 15,715 18,850 18,253 25,158 21,800 82,849

Silver (recoverable content of ores, etc.)

thousand troy ounces. . 6 7 58 74 14 19 9 11
Stone._ - ool thousand short tons__ 18,258 20,977 19,692 24,197 16,120 19,296 21,212 27,301
Tungsten concentrate______short tons, 60-percent WOz basis_ . . .. o ____ oo e 1 1 il ddieeeael
Uranium ore. .- oo _____. short tons__ 2,722 112 1,763 45 27 2 e e
Zinc (recoverable content ot ores, etc) ............... O ol iiodih e 3 1 w w w w
Value of items that t be di d: C t, gem stones,
iron ore (plgment material 1963, 1965), lead (1963-65),
vanadium (1964), and values indicated by symbol W_______ XX 14,956 XX 16,630 XX 16,631- XX 18,616
Total e XX 52,458 XX 62,692 XX r 64,363 XX 82,966
PENNSYLVANIA
Cement:
Portland__________________ thousand 376-pound barrels.__ 38,463 $127,969 38,316 $118,203 87,663 $118 409 40,153 $116,925
Masonry. . _thousand 280-pound barrels._ - 2,565 7,105 2,510 6,611 2,818 7,594 3,006 7,991
813;{3 el thousand short tons_. 2,893 12,815 3,191 14,717 3,187 15,814 3,394 17,697
oal:
Anthracite_ . __ . ____________ . ____._ 16,894 134,094 18,267 163,508 17,184 148,648 14,866 122,021
Bituminous____________.________ do_ 65,315 331,298 71,501 850,085 76,531 388,218 80,308 407,267
Copper (recoverable content of ores, etc.) w w 4,434 2,731 3,614 2,356 4,354 3,083
Gemstones_ _ ______.______________ NA 4 NA 4 NA 4 NA 4
Lime________ 1,104 16,647 1,188 17,548 1,440 20,656 1,568 22,496
Natural gas______ 90,053 24,494 92,657 24,091 r 81,720 22,349 84,461 22,551
Natural gas liquids:
Natural gasoline. thousand gallons_._ 1,350 75 1,311 78 1,138 64 1,022 56
LP —---do_ 1,521 112 1,721 118 1,481 100 1,683 109
Peat. _short ton: 32,936 369 33,952 339 39,500 397 45,600 527
Petroleum (cruds allon barrels. 5,302 24,230 5,083 23,178 5,118 22,088 4,922 21,263
Sand and gravel__ 14,419 23,587 14,066 23,539 16,199 26,414 18,502 29,606
Stone_ .. ____ - - 48,144 82,087 49,536 83,450 52,829 91,075 56,806 99,627
Zinc (recoverable content of ores, ete.) i 24,308 5,652 27,389 6,572 80,754 8,345 27,635 8,014
Value of items that cannot be disclosed: Cla
gold, iron ore, scrap mica, pyrites, %rophylhte s:lver,
tripoli, and values indicated by symbol W___ XX 32,966 XX 32,644 XX 34,519 XX 34,587
Total_ il XX 828,504 XX 857,411 XX 902,050 XX 913 ,828
RHODE ISLAND
Gem stones_ _ _________ ... NA w NA $1 NA W NA W
Sand and gravel.. -thousand short tons__ 2,846 $1,890 1,750 1,838 1,647 $1,613 1,681 $1,811
Stone. .o eeieaao do_... 4304 4483 442 968 450 935 437 1,119
Value of items that t be disclosed: N tals and values .
indicated by symbol W____ .. XX 621 D & S XX 1 XX 1

Total. ...l e m e XX 2,994 XX 2,807 XX 2,549 XX 2,931
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1968 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
SOUTH CAROLINA
Clays oo e thousand short tons._ . 1,518 $7,166 1,491 $7,589 1,743 $8,309 1,837 $8,539
Sand and gravel. _do.___ 8,318 8,670 4,051 4,750 4,622 5,262 5,248 6,688
Stone._ - . oo -do.._. 6,382 10,066 7,262 10,926 46,109 49,176 45,948 48,447
Value of items that cannot be di a t, feld-
spar, gem stones (1962-63), kyanite, scrap mica, peat,
pyrites, stone (crushed limestone 1964-65 and dimension
granite 1965), and vermiculite_.._. . XX 13,000 XX 13,214 - XX 15,966 XX 17,587
Total oo e e ———— XX 83,901 XX 36,479 XX 88,718 XX 41,261
SOUTH DAKOTA
geryllium concentrate_ . ___________ short tons, gross weight._ . 144 $77 () w w w
ement:
Portland. .. _______ thousand 376-pound barrels._ _ 2,316 7,369 1,869
Masonry_ __thousand 280-pound barrels_ 60 197 60
Clays._ - e thousand short tons_. 249 690 240
Coal (lignite) . __ - s do__.. 18 i 16
Copper (recoverable content of ores, ete.) - _short tons__ __________ __________ 1
Fel£par ______________________________ _-.long tons_. 29,697 191 25,590
Gem 8tONes _ _ __ o eccemmmmmmmma——mmmmamme 20 NA
Gold (recoverable content of ores, ete.) .- - troy ounces._ . 577,232 20,203 576,726
GYPSUM. oo thousand short tons__ 23 93 24
Iron ore (usable)_ __________.___________ thousand long tons__ 34 118 .
Lead (recoverable content of ores, ete.) . __..._.___ short tons.__ 3 1 4
Lithium minerals_ _ . ____ ... do____ w w w
Mica:
Serap - - e do____ 210 6 W
Sheet_ _ e ounds. - 2,085 12 10,000
Petroleum (crude) - - .thousand 42-gallon barrels_ 169 W 215 495 219 438
Sand and gravel______________________ thousand short tons._._ 15,871 9,207 20,806 16,318 18,770 13,641 13,998 14,166
Silver (recoverable content of ores, etc.)
thousand troy ounces. . 113 123 117 150 133 172 129 167
Stone. - eeeeees thousand short tons. . 2,852 6,533 2,794 7,339 2,118 6,245 1,554 5,387
Uranium ore_____ o ____ short tons__ 29,452 870 72,088 1,931 110,147 1,551 44,738 303
Value of items that cannot be disclosed: Lime, molybdenum
(1964-656), vanadium, and values indicated by symbol W___ XX 505 XX 366 XX 608 XX 762
Total. oo oo eceecemmeemeeeeee XX 45,787 XX 54,116 XX 52,824 XX 50,175
TENNESSEE
garite_{ _____________________________ thousand short tons__ 14 $229 24 $404 39 $519 31 $442
ement:
Portland_ ... thousand 876-pound barrels. . 8,509 27,741 8,283 26,760 8,843 26,791 8,724 27,585

Masonry._ _ ..o thousand 280-pound barrels__ 1,089 2,981 1,161 8,079 1,212 3,228 1,185 3,140
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Clays._ ..ol thousand short tons_ . 31,0387 34,597 31,288 35,248 1,310 35,576 1,495 6,103
Coal (bituminous) . . .. do.... 6,214 22,555 ,121 . 22,689 5,990 22,674 5,865 20,930
Copper (recoverable content of ores, ete.)_ - __.____ short tons.__ 14,298 8,808 18,717 8,450 13,889 9,056 14,823 10,495
Gem StONeS . - _ e mme e NA 1 NA O] mmemmmmias cmcceccos mmmmmmeioa oo
Gold (recoverable content of ores, ete.)_ ... troy ounces. . -~ 158 6 137 5 133 5 122 4
Lead (recoverable content of ores, ete.) . __.._____ short tons_. 51 O e e e mciidos dceemeicn e e
Natural gas_____ ... million cubic feet. . 75 14 90 17 7 15 85 16
Petroleum (crude). _ __thousand 42-gallon barrels. _ 14 w 16 w 10 w 11 w
Phosphate rock._ - .. __.thousand long tons.__ 2,418 19,868 2,352 17,876 2,441 18,971 2,637 22,296
Sand and gravel _-thousand short tons_. 6,075 8,018 7,613 . 7,972 10,245 8,193 10,690
Silver (recoverable content of ores, etc.)

thousand troy ounces_._ 112 122 108 138 91 117 94 122
Stone._ o thousand short tons__ 24,398 85,614 26,825 38,113 426,497 438,239 428,888 438,859
Zine (recoverable content of ores, ete.) ... _.___ short tons__ 71,548 16,456 95,847 22,045 115,943 31,536 122,387 35,737
Value of items that cannot be disclosed: Clay (fuller’s earth
1962-64), iron ore (1962-63), lime, pyrites, sbone (crushed
sandstone 1964-66), and values mdwated bysymbol W______ p. 0. ¢ 7,050 XX 6,458 XX 6,993 XX 6,572
Total el XX 154,019 XX 160,725 XX 173,965 XX 182,941
TEXAS
Cement:
Portland_ . _____________ thousand 876-pound barrels____ 26,204 $83,162 29,104 $92, 734 30,030 $94,492 30,820 $97,598
thousand 280-pound barrels.__ . 926 ,774 : 9380 2,858 930 , 968 ,011
........ thousand short tons._ 33, 744 35,634 34,199 36,849 34, 156 36, 695 4,469 6,865
...................... 150 NA 160 NA 150
-_thousand short tons__ 1, 120 3,956 1,099 3,999 4, 049 1,045 3,794
_______ thousand cubic feet. _ 245,628 8,552 264,842 9,252 1, 385 251 r21,488 1,354,704 21,728
..... --thousand short tons__ 1,046 11,999 1,131 13,026 1,35 17,201 ,338 19,663
............................ million cubic feet__ 6,080,210 747,866 6,205,034 715,629 * 6,490,202 809,180 6,636,555 858,396
Natural gas liquids:
Natural gasoline and cycle products_ _ _thousand gallons_. 8,205,517 233,345 3,320,416 218,975 8,512,460 232,245 38,772,471 256,959
LP gases . - e do.___ 5,012,291 189,382 5,366,831 169,695 5,521, 236 167,492 5,847,601 204,666
Perlite . . short tons__ . ____ .. oo .. 3 1,000 8
Petroleum (crude) _thousand 42-gallon barrels__ 943,328 2,818,709 977 835 2,908,380 989, 525 2,928,994 1,000,749 2,962,119
alt___ .. thousand short tons._ . 5,658 19 485 22,8 ,41 8,797 6,964 30,771
80,076 3,097 83 256 36,311 29,155 33,394 32 1649 36,075
38,067 48, 988 43,142 54,007 ,240 52,070 39,520 53,659
long tons__ 2,655 57,297 2,550 50,109 r3,302 r 65,780 3,674 74,955
_____ short tons__ 73,635 387 72,658 368 89,334 395 64,211 204
isclos Native asphalt,
barite, bromine, clays (fuller’s earth, kaolin 1964), coal (lig-
nite), graphite, iron ore, magnesium chloride (for metal),
magnesium compounds (except for metal), mercury (1965),
pumice, sodium sulfate, and uraniumore__________________ XX 58,774 XX 62,777 XX r 83,604 XX 78,088
Total e XX 4,323,557 XX 4,427,474 XX r4,548,824 XX 4,708,709
UTAH
81,920 36 100,896 ;7 96,432 37 86,201 36
174 403 1126 31470 12 3880 8149 8332
4,207 4,360 22,756 4,720 88,184 4,992 81,811
218, 1018 184 299 208,085 125, 107 199, /588 130,181 259,188 188,470
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) thousands) thousands) thousands)
UTAH—Continued
FIUOrspar. - - - oo cecmcemmmmmm— e o 399 $12 247 $7 w w w
Gem stones NA 75 NA 75 NA $75 NA $75
Gold (recoverable content of ores, etc.)_________ troy ounces. . 311,924 10,917 285,907 10,007 287,674 10,069 426,299 14,921
Iron ore (usable)_____._.___. thousand long tons, gross weight_ _ 2,630 18,242 1,881 12,900 ,082 ,306 2,139 14,229
Lead (recoverable content of ores, ete.)_ _ ... short tons_._ 38,199 7,029 45,028 ,726 40,249 10,545 37,700 11,762
Lime. o o e e e thousand short tons__ 163 2,759 156 2,668 163 2,917 189 3,470
Natural gas. - ..million cubic feet__ 74,128 12,454 77,122 14,036 r 79,739 10,904 71,616 8,952
Perlite o e short tons__ 929 1,313 2,003 12 w
Petroleum (crude). - _.thousand 42-gallon barrels. . 381,029 85,019 33,435 90,943 28,575 74,867 25,298 66,045
UMACE - o o o e e e thousand short tons_._ 28 28 4 w W
Sl - o oo e m 0. .- 311 3, 349 325 8,462 871 8,848 384 3,591
Sand and gravel _ . _ o eoaa- do____ 19,941 20,954 11,709 10,408 10,218 10,405 810,082 810,464
Silver (recoverable content of ores, ete.)
thousand troy ounces. . 4,628 5,022 4,791 6,128 4,552 5,886 5,636 7,287
Stone._ -2 thousand short tons. _ 2,118 8,865 2,346 4,040 3,105 6,930 2,158 4,552
Sulfur ore___ _long tons, gross weight_ . _ .. L . eeeooiioe ammmcccoce cmcmceoano 2,166 3
Uranium ore_ .. e short tons__ 781,955 28,653 743,792 23,852 761,180 26,385 877,989 9,014
Vanadium (recoverable in ore and concentrate)_.____._do__.__ 525 w 382 405 ,21 387 1,858 ¢
Zinc (recoverable content of ores, etc.) - ____.____._._ do. 34,313 7,892 36,179 8,321 31,428 8,548 27,747 8,102
Value of items that cannot be disclosed: Asphalt (gx]somte).
barite (1962), beryllium (1968), cement, clays (fire clay
1963-65, kaolin 1965), gypsum, mo]ybdenum, natural gas
liquids, phos hate rock, potassium salts, and values indi-
cated by symbol W _ _ e XX 50,382 XX 40,458 XX 40,867 XX 51,989
Total. o oo XX 410,590 XX 385,423 XX 391,430 XX 431,378
VERMONT
Gem 8tONeS _ _ i ceceeeeae NA $2 NA w NA w NA
Peat . e short tons. . o e cccmecccce cmmmceao 286 $4 780 $3
Sand and gravel... --thousand short tons__ 1,430 1,076 2,875 $1,410 1,764 $1,494 2,084 1,670
Stone._ - _ e do__.._ 1,716 19,815 2,159 19,193 2,070 20,652 2,591 21,564
Value of items that cannot be disclosed: Asbestos, clays, lime,
tale, and values indicated by symbol W______________.____ XX 4,287 XX 8,788 XX 3,977 XX 4,155
B 7 XX 25,130 XX 24,391 XX 26,127 XX 27,392
VIRGINIA
Aplite_ ... e — e —— e —mm e ——— long tons. . 125,156 $912 w w w w w W
Clays_ . _.....__. - -thousand short tons._ 1,464 1,444 1,410 $1,5658 1,440 $1,614 1,415 $1,657
Coal (bituminous) _ 29,474 117,560 80,531 120,972 81,654 128,123 34,053 139,291
Gem Stones._ - - - iicciicaees NA 6 NA 6 NA 6 NA 7
Lead (recoverable content of ores, ete.) . _________ short tons. . 4,059 747 3,500 756 3,857 1,010 8,651 1,139
Lime. o icicicen thousand short tons_ . 615 7,668 639 8,058 780 9,781 847 10,584
Natural gas. ..o million cubic feet. . 2,499 677 2,085 488 r1,600 479 3,152 942
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Petroleum (crude) 3 w w w 4 w
Sand and gravel 9,745 16,375 10,400 17,752 10,588 13,722 15,322 18,019
Soapstone. w w 3,696 9 3,775 9 ,549 9
Stone_ - - - ccceemeoen e 25,766 . 43,121 27,658 45,529 30,407 52,153 86,350 59,397
Zinc (recoverable content of o 26,479 6,141 23,988 5,725 21,004 5,700 20,491 5,942
Value of items that cannot be 8 N g
psum, iron ore (pigment materials), kyahite, pyrites
(1962), salt, titanium concentrate, and values indicated by
symbol W__ XX 27,843 XX 28,211 XX 29,818 XX 30,990
Total____ XX 222,494 XX 229,064 XX 237,415 XX 267,977
WASHINGTON
Barite. oo thousand short tons__ w W e eemmdemom mmeeeeeeo () $1
Carbon dioxide. . . oo oo thousand cubic feet__ w w w w w w 11,848 3
Cement:
Portland . - _ oo thousand 376-pound barrels_ _ w w w w w w 6,258 22,851
Masonry.__._ __thousand 280-pound barrels._ _ w w w w w w 62 201
Clay?. - oo oo e thousand short tons. . 103 $100 134 $123 128 $119 162 211
Coal (bituminous)_ - __ . do.__. 235 1,630 190 1,380 68 576 55 497
Copper (recoverable content of ores, etec.) _short tons__ 41 25 w W 35 23 30 21
Lead (recoverable content of ores, ete.) ... ... do____ 6,033 1,110 5,374 1,161 5,731 1,502 6,328 1,974
@Rt o e do____ 41,962 288 37,248 188 85,609 170 29,729 131
Pumice______.___. _thousand short tons__ 10 130 w w w
Sand and gravel . _ oo do____ 19,580 18,145 22,760 20,490 31,920 25,971 31,301 27,234
FT Y-S do____ 12,749 18,180 12,934 16,346 r10,498 r15,204 12,461 17,446
Tale and soapstone_ . . _ .- short tons_ . 2,886 11 2,969 18 2,680 18 2,861 17
Uranium Ore . _ - e do_... 110,948 2,050 117,286 2,545 147,005 3,601 78,495 1,871
Zinc (recoverable content of ores, ete.) ... _____...__ do____ 21,644 4,978 22,270 5,122 24,296 6,609 22,230 6,491
Value of items that cannot be disclosed: Abrasive stones
(1962-63), clays (fire clay, bentonite 1965), diatomite, epsom
salts (1962-63), gem stones, gold, gypsum (1962), lime
(1965-65), magnesite, mercury (1965), olivine, silver,
tungsten (1965), and values indicated by symbol W________ XX 21,827 XX 24,057 XX 27,518 XX 7,723
Total. e XX 68,474 XX 71,430 XX r 81,310 XX 86,172
WEST VIRGINIA
447 $2,086 414 $2,044 3261 3 $309 3289 3 $328
o .- 118,499 578,293 132,568 634,794 141,409 693,572 149,191 726,096
Natural gas_ .. ________________ million cubic feet__ 210,698 57,942 210,223 55,919 r 202,765 50,968 207,416 48,743
Natural gas liquids:
Natural gasoline. _ __________________ thousand gallgns_ _ 32,921 2,216 w w w w w w
BASeB _ _ oo do-.._ 344,969 17,475 w w w w w w
Petroleum (crude) - - - -thousand 42-gallon barrels__ 3,470 13,880 3,850 13,367 3,370 12,975 3,530 13,591
Salt_ thousand short tons_._ 1,042 4,635 W w 1,033 3,666 1,158 5,539
Sand and gravel . _________________________________. do___. 5,202 10,942 4,808 10,578 5,472 11,555 5,253 11,480
N4 oo do____ 7,506 13,242 9,452 14,489 7,481 13,105 8,482 14,587
Value of items that cannot be disclosed: Calcium-magnesium
chloride, cement, clay (fire clay 1964-65), gem stones, lime,
stone (dimension sandstone) and values indicated by sym-
15 O U [ XX 14,758 XX 87,061 xXx 86,541 XX 89,240
Total o e cieeeccmeeancc—a———— XX 716,464. XX 768,242 XX 822,691 XX 859,604
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Table 5.—Mineral production® in the United States, by States—Continued

1962 1963 ‘1964 1965
Mineral - -
Quantity Value Quantity Value Quantity Value Quantity Value
thousands; thousands (thousands) thousands)
WISCONSIN
Abrasive Stones._ _ _ _ - e short tons. . 12 569 12 817 13 561 13 $21 W w w w
JAYS - - - e thousand short tons__ 137 156 111 140 119 $147 119 $147
Iron ore (usable) thousand long tons, gross weight__ 1,045 w 938 w 524 w 141 W
Lead (recoverable content of ores, ete.) - __.__.___ short tons__ 1,394 256 1,116 241 1,742 456 1,645 513
i thousand short tons__ w w W w W w 197 8,076
____________ short tons__ w 2,667 136 3,261 136 3,090 122
_thousand short tons. _ 33,649 24,408 85,363 24,863 34,348 24,695 88,751 27,707
............................................. do____ 13,392 19,709 13,583 18,744 13,901 20,232 ,344 21,924
Zinc (recoverable content of ores, etc.)._....._.._ short tons__ 13,292 3,057 15,114 8,476 26,278 7,148 26,993 7,882
Value of items that cannot be disclosed: Abrasive stones
(tube-mill liners, 1963), cement, gem stones, and values in-
dicated by symbol W__________________ ... XX 20,686 p.0.¢ 19,220 XX 17,193 p.0.¢ 11,628
Total. oo oo XX 68,289 XX 66,841 XX 70,007 XX 72,999
WYOMING
Beryllium concentrate_ ______..___. short tons, gross weight._ _ 1 (%) *) (5 W W W w
Clays._____.___._._._. ---thousand short Itons__ 1,141 $11,138 1,187 $12,385 1,271 $12,816 1,352 $13,633
Coal (bituminous) 2,569 8,198 . 8,124 9,922 3,101 9,774 8,260 10,150
Copper (recoverable content of ores, ete.)_._____._shorttons_. __________ _____ . ___ oo e 5 3 6 4
Gemstones_ . _._._.________._____. NA NA 110 NA 120 NA 120
Gold (recoverable content of ores, ete.)_____..__troy ounces.. __....___. 4 (5 6 (%) 3 (5)
Iron ore (usable)_.__ 739 1,604 17,504 2,056 24,543 2,087 25,198
204,996 209,060 29,687 r281,613 29,808 235,849 31,840
thousand gallons. _ 78,780 86,014 5,528 . 86,803 5,607 95,093 6,195
LP gases______ e meceeee o do____ 149,438 150,437 6,203 152,982 6,433 143,331 6,020
Petroleum (crude) _ _ _thousand 42-gallon barrels__ 185,847 144,407 361,018 188,752 851,048 138,314 845,785
umice.___________ _---thousand short tons__ 42 w w W Wi ceccmeooo-s
Sand and gravel . ___.____________________________._ do____ 7,769 7,901 7,874 5,632 5,936 7,996 8,373
Stome_ _ . do.___ 1,755 1,940 2,991 2,154 3,671 1,594 2,791
Uranium ore__.______________________________. short tons.. 1,301,784 1,173,420 23,849 81,183,754 823,321 1,048,176 17,758
Vanadium (recoverable in ore and concentrate)________ 0. w w 435 w 359 w 444
Value of items that cannot be disclosed: Cement, feldspar .
(1965), gypsum, lime, phosphate rock, silver (1964-65),
sodium carbonates and sulfates, vermiculite (1962-63),
and values indicated by symbol W_______________________ XX 20,467 XX 24,736 XX 26,822 XX 80,241
Total . _ el XX 462,570 XX 502,287 XX 8 500,256 XX 498,552
¢ Estimate. T 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 red by mine shipments, sales, or marketable production (including ption by prod ).

¢ Excludes certain cement, included with “Value of items that -cannot be disclosed.”
2 Excludes certain clays, inciuded with “Value of items that cannot be disclosed.”
¢ Excludes certain stone, included with “Value of items that cannot be disclosed.”

5 Less than 14, unit.
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¢ Includes 760 tons of low-grade beryllium ore in 1962, and 750 tons in 1963.
7 Excludes shipments from Nye Metals, Inc., included with “Value of items that cannot be disclosed.”

8 Final figure, supersedes figure given in commodity chapter.
9 Refined only, 1962-63; crude and refined, 1964-65.

10 Excludes salt in brine, included with “Value of items that cannot be disclosed.”
11 Recoverable zinc valued at the yearly average price of Prime Western slab zinc, East St. Louis market. Represents value established after transporta-

tion, smelting and manufacturing charges have been added to the value of ore at mine.

12 Grinding pebbles and tube-mill liners.

18 Grinding pebbles; tube-mill liners included with “Value of items that cannot be disclosed.”

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

1962 1963 1964 1965
Mineral Quantit; Val Q i Val Q i Val Qi ity Val
uantity ue uantity alue uantity alue uant alue
(thousands) thousands (thousands) (thousands)

American Samoa:
i thousand short tons__ 50 8108 . e cmeemmmcs  emememecce  cececmceoe cemmmmemo—=
4 7 $193 22 $20 60 $55
1,103 1,788 944 2,851 157 284 60 60
XX 1,900 XX 2,544 XX 254 XX 115

Canal Zone:

Sand and gravel.____ ... __._..___ thousand short tons_ . 70 77 84 87 84 82 83 85
Stone (erushed) . . __ . __________._ ... do_... 207 859 162 281 153 349 153 366
) U XX 436 XX 368 XX 431 XX 451
Canton: Stone (crushed) - --thousand short tons__ ® ® 2 6 oo cmmmmmmme mmmmmmmmm— mmmmmmme—.
Guam ) V- S o_-._ 82 123 ~807 439 469 868 483 925
Virgin Islands: Stone (crushed).. _-do___. 21 82 66 829 69 342 68 302
‘Wake: Stone (erushed) . - . .. ___ do___. 5 41 9 51 2 5 1 4

XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including
2 Production data for Canton and Wake furnished by U.S. Department of Commerce,

Guam; American Samoa, by the Government of American Samoa,
8 Less than 14 unit.

"

ion by d ).
Civil Aeronautics A’éministra.tion: Guam, by the Government of
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Table 7.,~Mineral production® in the Commonwealth of Puerto Rico

1962 1963 1964 1965
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value

(thousands) (thousands) (thousands) (thousands)
$20,018 7,217 $22,090 7,926 $23,879 7,284 $23,415
181 200 158 341 271 357 288
14 4 103 18 574 27 867
.......... 8 131 5 74 8 138
9,793 7,616 10,407 7,816 11,492 8,147 12,405
8,551 5,334 8,287 5,504 8,586 5,344 9,111
38,507 XX 41,126 XX 44,876 XX 46,224

XX Not applicable.
1 Production as

red by mine shipments, sales, or marketable production (including consumption by producers).
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STATISTICAL SUMMARY 33

Table 8.—U.S. exports of principal minerals and products

1964 1965
Mineral Value Value
Quantity  (th ds) Quantity (th ds)
Metals:
Aluminum:
Ingots slabs, ecrude_ ___________ short tons__ 208,622 $92,227 203,642 $92,533
Serap- - ___ do____ 68,615 21,476 38,547 12,452
Plates sheets, bars, etc___ __ _-.do____ 69,761 50,982 65,172 51,323
Castings and fo ings_ ... _.__ —-_do_._. 1,832 4,671 2,256 ,669
Antimony: Metals and alloys, crude______ do.... 401 223 14 18
Arsenic: Calcium arsenate__ ... ________ pounds.. 1,537,484 96 NA NA
Bauxite, including bauxite concentrates
long tons_.  r278,812 r22,211 146,830 10,736
Aluminum sulfate._____________i short tons__ 16,511 531 15,641 501
Other aluminum compounds. d 240,581 23,334 386,590 31,430
Berylium__.__.___________________ 170,699 630 119,761 624
Bismuth: Metals and alloys___ ____._____ do._ r 61,299 r102 341,868 940
Cadmium___________________ thousand pounds__ 1,439 4,033 173 1195
C;lrcxum chloride. short tons__ 39,893 1,513 NA NA
241 7,047 285
1,256 94,963 3,719
523 999 574
2,504 12,002 3,021
2,002 1,441,187 2,097
golumbmm metals, alloys, and other forms do. - 107 610 ,217 177
opper:
Ore, concentrate, composition metal, and
unrefined copper (copper content) ’
short tons__ 5,395 2,971 15,510 8,369
Refined copper and semimanuf: es_do 1,432 262,741 879,498 317,338
Other copper manufactures.. . do_ 4,470 3 ,668 5,805 5,436
Copper sulfate or blue vitriol do 1,087 275 2,135 1,288
Copper base alloys 80,613 56,705 80,049 70,116
Ferroalloys:
Ferrosilicon___ . ________________ do_ 5,7 1,232 4,585 1,755
G ]dFerrophosphorus ................. pounds_ 826,332, 849 4,938 159,820,667 2,914
old:
Ore and base bullion__________ troy ounces._ . 21,566 755 49,836 1,744
Bullion, refined . _ - _________________ do_... 12,056,841 421,989 36,667,207 1,283,352
Ironore._____._._...._____thousand long tons.__ 6,963 79,670 7,085 80,418
Iron and steel:
Pigiron______________________ short tons__ 176,056 10,275 28,225 1,665
Iron and steel products (major):
Semimanufactures______________ do.___ r2,800,985 r440,485 1,985,571 351,212
Manufactured steel mill products_do_._- 1,264,427 440,549 952,664 897,379
Advanced produets. .. __________ _do_.__ NA 206,378 NA 201,810
Iron and steel scrap: Ferrous serap, includ-

@ ing rerolling materials________ short tons.. r 7,898,473 r243,333 6,248,728 199,744
Ore, matte, base bullion (lead content)._ do--- - 19 4 NA NA
Pigs, bars, "anodes__ - .______._ do.___ 10,175 2,813 7,811 3,714

M Scra _____________________________ do_._. 13,148 2,384 3,793 757
a,
Metal and alloys and semimanufactured .
forms, short tons__ 16,811 10,202 18,820 11,525
Powder__________ —--do_._. 8 29 NA NA
Manganese:
and concentrate _ -do___. 14,444 1,451 14,150 1,387
—--do.._. 8,903 670 3,273 727
Mercury:
Exports__ .. __ 76-pound flasks_. 188 52 7,643 5,031
Reexports oo do___. 196 50 494 316
Molybdenum
Ore and concentrates (molybdenum con-
tent) .. unds.. 24,939,780 40,987 24,095,858 44,282
Metals and alloys, crude and scrap - -_do--.- 1,404,502 8,630 110,709 414
Wire___ o d 30,903 500 23,414 631
Semifabricated forms, n.e.c_. 34,950 290 66,366 516
Powder_ ________________.__ ---d r 302,024 r1,176 602,759 2,095
Ferromolybdenum. 1,745,611 3,328 2,242,275 4,577
Nickel:
Ore. - el h 8 3 NA NA
Alloys and scrap (including Monel metal),
ts, bars, sheets, ete_______ short tons_. 66,108 85,412 16,552 26,437
Cata%o .......................... do_... 1,002 2,013 2,547 6,063
Nickel—chrome electric resistance wire_do_.__ 445 1,929 380 1,914
Plats Semifabricated forms, n.e.c.____.__ do_... 939 4,754 1,455 6,114
um:

Ore, concentrate, metal and alloys in ingots,
, sheets, anodes, and other forms, in-
cluding serap_ _ .- __._ troy ounces. . 125,189 9,842 72,925 9,838
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Table 8.—U.S. exports of principal minerals and products—Continued

1964 1965
Mineral Value Value
Quantity  (thousands) Quantity (th ds)
Metals—Continued
Platinum—Continued o
Palladium, rhodium, iridium, osmiridium,
ruthenium, and osmium (metal and alloys
including serap__.__________ troy ounces.__ 21,167 $1,363 30,172 $3,758
Platinum group manufactures, except jewelry_ NA 5,083 NA 2,515
Radium l;)letal (radium content)_____ milligrams__ 177 NA
earths:
Cerium ore, metal, and alloys _pounds_. 1,637,142 400
gy cishter flints____.____.__._.. .do_._. 37,455 139 ) a5 221
ilver:
Ore and base bullion_thousand troy ounces._ r 649 r 840 537 697
Bullion, refined._....__._.____ —---do____ 108,746 r 140,557 89,128 50,727
Tantalum:
Ore, metal, and other forms pounds__ 232,282 1,211 304,409 1,656
 Powder__ ... __________ aeeodo____ 32,217 574 24,662 757
Ingots, pigs, bars, ete
xports_ long tons__ 2,726 9,241 2,605 10,078
Reexports —--do___. 1,315 6,225 224 880
Tin scrap and oth material
except tmplate scrap__....____ long tons__ 4,844 2,151 1,354 1,220
Tin cans, fi or un hed _.do____ 23,963 14,244 NA NA
Titanium:
Ore nnd concentrate _ . 3 2,161 386 1,201 203
I i i 1, %g é , 281 2,132 2,070
nterme ate mi ,696
Mill products, n.e.c. 75 1,302 605 5,144
Ferrotitanium_____ 541 392 NA NA
Dioxide and pigmen 29,359 8,287 26,896 7,249
Tungsten: Ore and concentrat
7 145 11 18
150 122 261 181
Vanadium ore and concentrate, pentoxide, etc.
2 (vanadmm content) _ _ ______________ pounds.. 2,461,193 3,620 1,856,096 3,540
inc
Ore and concentrate (zinc content)
short tons__ 39 12 NA NA
Slabs, pl?s orblocks________________ do_._. 26,515 7,240 5,939 1,765
Sheets, tes, strips, or other forms, n.e.c
short tons_. 6,569 3,978 5,120 3,051
Scrap (zine content) .. _______________ do.____ 6,448 1,379 5,617 ,1
ust____ —--do____ 1,828 542 NA NA
Semlfa ricated forms, n.e.c._._______ do____ 5,666 2,451 2,764 1,931
Zirconium:
Ore and concentrate________________ do._ 2,500 352 1,761 287
Metals and alloys and other forms_--pounds- - 533,449 3,191 213,326 1,933
Nonmetals:
Abrasives:
Grindstones ___________________ short tons_ 179 48 NA NA
Diamond dust and powder_ _ _______ carats__ 1,892,097 4,097 1,147,838 3,268
Diamond grinding wheels____________ do___. 405,328 2,709 382,606 3, 1053
Other natural and artificial metallic abrasives
and produets__________________________ NA r36,601 NA 42,754
Asbestos: Unmanufactured:
Exports short tons_ - 26,819 3,162 42,995 5,270
Reexports_______________ 7777 o___- 328 37 131 23
Boron: Bonc acid, borates, crude and refined
pounds.__766,200,586 31,289 348,033,874 16,922
Bromine, bromides, and bromates________ do.___ 17,086,442 3,437 NA N.
gfment ___________________ 376-pound barrels__ 712,678 3,290 748,440 4,288
ays:
Kaolin or china clay_ _ ______.__ short tons__ 151,725 4,671 192,875 6,244
Fireclay__________________________ do____ 246,796 5,596 182,446 3,667
Other clays —--do____ 449,537 14,706 474,443 15,828
Cryolite_ —..do____ 3,385 744 NA NA
Fluorspar_ __ _______ . _______ do_._. 3,702 158 9,429 395
Graphite:
Amorphous________________________ do___. 3,326 194
Crystalline flake, lump, or chip —-.do____ 229 62 3,196 419
Natural, n.e.co_. . ____________ do_.._. 409 7
Gypsum:
Crude, crushed or calcined
thousand short tons_. 21 829 28 1,112
Manufactures, ne.c._____________________ NA 979 NA 920
Iodine, iodide, iodates________ thousand pounds. . 147 343 NA NA
Kyanite and allied minerals.________ short tons._ 6,080 393 10,238 732
Lime_ .. do.... 29,858 777 40,036 942
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Table 8.—U.S. exports of principal minerals and products—Continued

1964 1965

Mineral : Value Value
Quantity (thousands) Quantity (thousands)

Nonmetals—Continued
ica:
Unmanufactured__________._______ pounds. _ 542,516 $161
Manufactured: 7,802,539 $589
Ground or pulverized...._______ do.___ 8,263,497 478 |
Other.________________________ do____ 281,131 946 523,338 1,635
Mineral-earth pigments: Iron oxide, natural and
manufactured ___________________ short tons__ 5,097 1,817 4,656 1,380
Nitrogen compounds (major) . ___________ do.__- 1,182,425 67,636 1,637,752 88,421
Phosphateroek_ _ __________________ long tons._ 5,652,573 52,630 6,653,602 65,632
Phosphatic fertilizers (superphosphates)___do.-_ . 707,943 33,259 528,137 29,504
Pigments and compounds (lead and zinc):
Lead pigments_________________ he 1,680 608 2,286 8950
Zine pigments_ _ - 3,619 899 3,269 1,005
Lead compounds._ __________________ do...- 936 278 NA NA
Potash:
Fertlh'zer __________________________ do..__ 1,026,446 32,563 1,052,305 33,809
Chemical_______ _do..__ 22,033 5,024 46,289 8,685
Quartz crystal (raw)._________________________ NA 558 NA 848
ga]gloactlve isotopes, ete________________ curie. - 388,112 2,919 513,038 2,816
alt:
Crude and refined_____________ short tons__ 594,318 3,373 688,418 4,285
Shipments to noncontiguous Territories
- do.-.- 13,966 1,174 16,755 1,263
Sodium and sodium compounds:
Sodium sulfate_____________________ do.___ 43,545 1,320 12,808 415
Sto Sodium carbonate_____ thousand short tons__ r 276 r 8,535 277 9,030
ne:
Limestone, crushed, ground, broken
short tons__ 1,369,728 2,079 1,165,327 2,905
Marble and other building and monumental
cubic feet__ 441,312 2,027 517,843 3,290
Stone, crushed, ground, broken.__short tons._ _ 105,504 2,013 73,096 1,955
Sl Manufactures of stone_ _ _______________.__ NA 677 NA 1,480
ulfur:
Crude . _______ long tons_. 1,920,392 39,651 2,624,052 64,278
Tal Crushed, ground, flowers of .. _.______ do...._ 7,700 1,287 27,688 1,271
ale:
Crude and ground . _ ___________ short tons__ 78,998 3,316 69,597 3,486
Manufactures, n.e.c_________________ do.___ 128 75 } NA 4,045
" Powders-talcum (face and compact) .- _.-__ NA 1,068 '
els:
garll)on black. - o ________ thousand pounds__ 333,907 31,929 274,608 26,658
oal:
Anthracite_._.________________ short bons_- 1,575,097 22,060 850,630 11,488
47, 969 423 441,216 50,181,361 465,314
57 210 88,506 1,149
528 695 10,093 833,668 16,307
1,361 3,806 1,004 2,841
5,295 31,877 3,820 24,371
169 652 1 621
1,830 18,193 1,545 16,842
16 1,240 16/ 1,275
- 6,507 20,498 5,042 17,576
--do.._. 19,135 41,853 14,997 33,509
Lubncatmg _-do..__ r16,177 r 197,420 14,191 165,135
Asphalt _.do..__ 614 4,909 450 2,827
quueﬁed petroleum gases —-do..__ 5,365 14,836 7,511 27,231
do..__ 1,786 32,849 1,646 30,072
do.___ 13,618 45,491 - 13,263 42,027
do____ 16 8,501 1,944 11,700
do.._. r1,363 r22,121 1,333 20,086

T Revised. NA Not available.

1 Not strictly comparable to preceding years.

2 Excludes 10,275 pounds of spent catalysts, valued at $12,272 and 171,162 pounds of residues,
valued at $17,980.
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Table 9.—U.S. imports for consumption of principal minerals and products

1964 1965
Mineral .Value Value
Quantity  (thousands) Quantity (thousands)
Metals:
Aluminum:
Metal . __________ o ___ short tons__ 394,563 $163 419 527,252 $218,217
Serap_ - ____________ d 8,152 038 27,029 8,482
Plates, sheets, bars, etc 50,542 r 30 1376 66,484 38, 1993
Antimony:
Ore (antimony content)._____._______ do__._ 10,676 3,294 10,360 4,310
Needle or liquated.___.__ —.do____ 31 21 23 18
Metal______________ —--do____ 3,307 2,481 2,650 2,112
Oxld _____________________ ——-do_.__ 3,131 3,022 2,173 1,798
Arsenic: White (As;O3 content) __________ do__. 18,185 1,383 15,525 1,271
Bauxite: Crude____________ thousand long tons. _ r10,180 128,787 11,400 142,989
Berylliumore_ ___..___.____________ short tons__ 5,425 1,872 7,791 ,
Bismuth (general imports).. _._pounds_. 1,238,252 2,372 1,878,147 3,506
Boron carbide._________________________ do____ 4,845 19 13,801 48
Cadmium:
Metal__________________ thousand pounds. 1,104 2,870 2,121 4,669
Flue dust (cadmium content) ___._____ do____ 1,272 1,545 1,531 1,521
Calcium:
Metal ______ . __ pounds.__ 42,439 42 28,219 28
Chloride_ .. _____ short tons__ 2,718 92 8,658 100
Chromate:
Ore and concentrate (Cr:03z content)..do. - .. 645,693 22,713 685,497 25,289
Ferrochrome (chromium content).____ do____ . 17,696 5,783 36,961 13,236
Metal._______ .. do--__ 732 1,109 1,010 1,522
Cobalt:
Metal . _____.__ thousand pounds. . 11,333 16,526 14,846 23,132
Oxide (gross weight)_______._.____.__ do__.. 1,514 1,422 947 1,011
Salts and compounds (gross weight) ___do_.__ 94 43 108 149
Columbiumore. ... ___._____.__.___ pounds_. 4,600,800 2,277 4,891,786 2,712
Copper (copper content):
Ore and concentrate_.___.______ short tons__ r 33,033 r 17,235 1,441 iy
Regulus, black, coarse_ . _ __________. Lo r 88 r 47 83 72
Unrefined, black, blister._____._______ do_.__ 121,865 73,800 75,122 45,262
Refined in ingots, ete_ ... ____._____ do_-.__ r113,018 r 67,468 108,269 70,937
Oldandscrap..._ - - _____. do____ r2,011 r1,372 7,646 6,410
Old and clippings_ . _____________.____ do____ 641 415 1,490 1,151
gerroalloys Ferrosilicon (silicon content) - Zdo__ - 3,044 908 4,558 1,606
Ore and base bullion__________ troy ounces.__ 314,674 10,988 292,167 10,199
Bullion. ___ . ______. do___. 854,211 29,900 2,613,161 91,469
Iron ore *
Ore_ i thousand long tons__ 42,408 421,288 45,103 443,788
Pyrites cinder__._ ______________ long tons._ . 8,635 49 1,563 19
Iron and steel:
Pigiron______________________ short tons__ 736,471 31,591 882,095 38,438
Iron and steel products (major):
Iron produets.. ... ____________ do-.__ 46,055 11,242 45,038 15,013
Steel products.. . do_.__ 16,583,651 r 784,166 10,645,877 1,282,902
Serap_ oo _____ do..__ r259,229 r 7,795 193,482 ,
LeadTinplate __________________________ do_._. 22,561 472 18,988 451
Ore, flue dust, matte (lead content)_.__do. ... 128,067 21,789 128,933 26,923
Base bullion (lead content) _..__.____ do____ 7,043 2,058 566 380
Pigs and bars (lead content)._._._.___ do__._ 211,140 45,790 221,519 60,391
Reclaimed, scrap, ete. (lead content)__do_._. 1,907 350 3,612 793
Sheets, pipe, and shot_.______.__._____ do_... 1,523 369 880 273
Babbitt metal and solder (lead content)
do_.__ r1,228 r5,077 986 8,129
Manufactures__._ .. __._______.__ do.... 2,276 713 512 329
Magnesium: :
Metallic and serap._ .- ..._._____ do____ 2,227 890 2,551 1,101
Alloys (magnesium content) _________ do____ 474 710 327 760
Sheets, tubing, ribbons, wire and other forms
(magn%mm content) . _ ___________ do____ 40 - 70 103 128
Manganese:
Ore (35 percent or more manganese) (man-
ganese content) ._______._____ short tons_. 1,430,431 76,977 1,825,709 109,747
% Ferromanganese (manganese content) _do. ... 162,075 25,811 198,118 31,486
ercury:
Compounds.. . _ - oo pounds.__ 8,625 30 47,808 186
Metal_______.___________ 76—pound flasks _ - 41,153 8,775 16,238 7,614
%Id“i?r metals: Selenium and salts______ pounds. - 292,938 1,289 250,912 1,244
ickel:
Oreand matte.._._____.__._.____ short tons__ __________. _________. . 81 [0}
Pigs, ingots, shot, cathodes.__________ do__._ 105,327 155,973 134,406 205,493
S _do____ 4 1,25 1,188 898

- 1,343 ,256 ,
Oxide. . __ do___. 16,862 17,504 18,592 14,979
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Table 9.—U.S. imports for consumption of principal minerals and products—Continued

1964 1965
Mineral Value Value
Quantity (thousands) Quantity (thousands)
Metals—Continued
Platinum group:
Unrefined materials:
Grains and nuggets, including crude,
dust, and residues______ troy ounces. _ 85,916 $3,341 20,430 $2,275
Sponge and scrap.- - , 487 4 1
Osmiridium r2,548 r 85 3,988 228
Refined metal:
Plaﬁnym ...................... r 281,922 r 24,102 349,280 36,125
Palladium_ . - r 483,018 r 13,475 734,881 22,381
Iridium____ 6,615 489 10,839 943
Osmium___. 1,399 113 269 88
Rhodium.._. 55,804 7,955 39,768 6,762
Ruthemugn _____________ 10,356 404 8,198 307
Radium: Radioactive substitutes 1,869 NA 2,816
Rare earths: Ferrocerium and other cerium alloys
pounds__ 9,621 48 7,916 36
Silver:
Ore and base bullion_thousand troy ounces. - 43,146 54,235 47,831 56,065
Bullion___________________________ do____ 8,528 10,159 6,878 6,838
%gntalum: Ore o pounds__ 980,702 1,606 1,196,487 2,150
in:
Ore (tin content) . ______________ long tons__ 5,190 11,539 4,326 13,228
Blocks, pigs, grains, ete_____________ do.___ r 32,132 r101,049 40,816 159,506
Dross, sklmmings, scrap, residues, and tin
alloys,ns.p.f___ _____________ long tons._ _ 1,210 714 502 883
Tinfoil, powder, flitters, ete_.______________ NA 300 NA 261
Titanium:
Tlmenite. - .- __________ short tons__.  r173,219 5,472 166,406 4,770
Rutile______________ . do.___ 110,981 7,724 151,957 10,116
Metal________ _pounds__ 4,111,285 3,711 6,497,792 6,118
Ferrotitanium________ ceo-doo___ 50 33,9 12
Compounds and mixtures__________ do.___ 81,794, '801 15,322 99,503,628 18,259
Tungsten: (tungsten content)
Ore and concentrate__ ___ thousand pounds.__ 3,148 2,008 3,618 3,886
Metal .. pounds.__ 65,418 131 60,213 187
Ferrotungsten_ thousand pounds. _ 195 136 386 404
Z Other alloys_ _ .- pounds__ 29,048 27 43,890 117
me:
Ore (zinc content) . ____________ 311,435 35,831 402,936 53,829
Blocks pigs, and slabs 134,118 31,898 155,489 43,094
Sheets_ ___________.___ 1,774 527 1,881 4
01d, dross and sklmmlngs d 3,775 652 4,701 1,004
ust __________________ 3,269 797 244 57
Manufactures_________________.________ NA r1,339 NA 962
Zirconium: Ore, including zirconium sand
short tons__ 44,413 1,184 58,873 1,690
Nonmetals:
Abrasives: Diamond (industrial) ________ carats__r 14,297,911 r60,042 12,839,314 55,318
gsbesto __________________________ short tons__ 739,361 72,973 719, 70,457
arite:
Crude and ground__________________ do.___ 601,010 4,837 712,713 5,561
‘Witherite_______ ~-do.___ 2,407 98 , 570 112
Chemicals_ - _d0< - 5,190 529 4,204 565
Bromine_ _ ___ . unds__ 897 3 NA NA
&emeut ................... 376-pound barrels .- 3,633,069 9,228 5,504,840 13,523
ays:
¢ AW o e short tons__ 133,140 2,525 93,045 1,970
do..__ 3,852 113 4,826 168
24,264 1,765 24,011 2,009
10 1 16 2
687,933 16,882 816, 546 19,958
2,644,750 258,534 3,159,681 307,285
180,069 3,218 189, 828 5,397
NA r 36,420 NA 40,749
r 47,200 1,944 58,056 ,387
6,259,066 13,358 5,912,624 11,913
NA 1,329 NA ,415
2,592 2,369 2,847 2,476
2,386 104 4,047 167
843 10 532 10
93,420 1,112 215,816 2,590
Dead-burned dolomite_ - ocoooo__ do.__. 28,876 1,165 159,519 2,385
Magnesium:
Magnesite. - - emmeoooo do.._- 69,480 3,673 83,922 4,807
Compounds_ oo oo ceeeeeme oo do.._- 12,591 556 12,008 546
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Table 9—U.S. imports for consumption of principal minerals and products—Continued

1964 1965

Mineral Value Value
Quantity  (thousands) Quantity (thousands)

Nonrﬁetal—Contmued

pounds__ 2,267,681 $2,434 2,116,113 $2,142
- -short tons__ 2,733 71 1,521 71
...................... do____ 4,433 4,566 4,971 6,371
Mineral-earth pigments: Iron oxide pigments:
Natural_______ o _____ do____ 2,902 136 2,978 155
Synthetic________________ ceceee--doo___ 8,829 1,426 10,071 1,748
Ocher, crude and refined_ . ____ do..__ 191 18 186 14
Siennas, crude and refined —--do____ 726 97 1,025 105
Umber, crude and refined . _ —-.do____ 3,412 118 3,195 118
Vandyke brown____________________ do__.. 259 21 296 25
Nitrogen compounds (major), including urea
do____ 1,536,631 65,838 1,511,563 71,743
Phosphate, erude_. - ___.____________ long tons_._ 155,819 8,329 132,263 2,980
Phosphatic fertilizers_ . _________________ do____ 70,512 4,010 51,698 3,139
Pigments and salts:
Lead pigments and compounds. _short tons._ . 24,250 5,174 24,571 6,183
Zinc pigments and compounds_ _.____ do..._ 12,430 2,889 17,731 3,482
Potash_________________ . ______ do___._ r1,254,026 r 35 797 1,866,750 52,675
Pumice
Crude or unmanufactured ___________ do_... 5,499 65 9,457 99
‘Wholly or partly manufactured do____ 104,444 356 180,768 509
Manufactures, n.s.p.f_____________________ NA 20 NA 27
Quartz crystal (Braznhan pebble)_______ pounds_. r 834,062 r645 1,181,753 1,083
______________________________ short tons__ 2,261,318 5,677 2,410,409 6,505
Sand and gravel:
Glasssand_.___________________.___ do____ 40,308 128 10,830 39
Other sand and gravel . _____________ do..__ 443,213 558 677,814 840
Sodium sulfate_..__.______ 290 5,064 278 4,763
Stone and whiting. _ NA 23,753 NA 20,414
Strontium: Mineral ________________ 21,617 506 9,741 '221
Sulfur and pyrites:
Sulfur: Ores and other forms, n.e.s
long tons_. 1,462,211 26,100 1,465,093 26,759
Pyrites_ .. do____ ,202 49 13, 76
1Talc Unmanufactured _____________ short tons.__ 22,714 917 21,022 833
els:
Carbon black:
Acetylene_______________________ pounds__ 6,878,084 1,184 6,359,080 1,094
Co lGas black and carbon black_.________ do___. 1,837,683 225 168,068 36
al:
Bituminous, slack, culm, and lignite
short tons__ 293,059 2,289 184,399 1,564
Briquets_ . ________________________ do____ 11,593 182 12,621 205
P tCoke _____________________________ do____ 103,286 1,509 89,620 1,379
eat:
Fertilizer grade_ _ _ __ . __.____________ do.__. 265,585 11,997 271,466 11,748
Poultry and stable grade_ . ________ do. 4,834 25| , 220
Petroleum. . __.._________.___ thousand barrels_.  r 826 ,786 r1,962,629 900,744 2,147,936

T Revised. NA Not available.
1 Less than 14 unit.
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Table 10.—Comparison of world and United States production of
principal metals and minerals

1964 1965
. World United States World United States
Mineral
Thousand short tons Percent Thousand short tons Percent
(unless otherwise of (unless otherwise of
stated) world stated) world
Fuels:
Carbon black
Coal thousand pounds. - NA 2,223,216 NA NA 2,853,776 NA
oal:
Bituminous______________ 2,008,575 484,048 24 2,064,381 509,045 25
Lignite..._______________ r 820,387 2,950 ® 816,185 3,043 )
Pennsylvania anthracite...  r 209,700 17,184 8 208,900 14,866 3
Coke (excluding breeze):
Gashouse | . r 48,620 203 O] 46,260 148 (G
Oven and beehive_ _______ r 326,434 62,145 19 340,723 66,854 20
Fuel briquets and packaged
el .. r 133,300 368 O] 128,400 369 ')
Natural gas (marketable)
million cubic feet__ NA r15,462,667 NA NA 16,039,753 NA
Peat . _____ r 185,600 3649 O] 204,900 3604 o
Petroleum (crude)
thousand barrels__r10,309,116 2,786,822 27 11,063,154 2,848,514 26
Nonmetals:
Asbestos_ _ . .. ________._ 3,540 101 3 3,570 118 3
Barite. oo ___ r 3,400 817 24 3,790 846 22
Cement 4____thousand barrels__ r 2,434,019 r 385,386 16 2,544,723 388,842 15
China clay ___________________ NA 8,331 NA NA 3,604 NA
Corundum.___________________ 9 e e 11 . .
Diamond.- _ _ _thousand carats__ r86,815 . oeoo_- 85,518 __________ _______
Diatomite___________________ £1,890 r 580 31 1,750 530 33
Feldspar. _thousand long tons._. rl ,815 r 587 32 1,900 625 33
Fluorspar_ _ _________________ r2,730 217 8 3,170 241 "8
Graphite_ -- - £ 700 w w 675 W w
Gypsum.___________________ r 51,370 10,684 21 51,610 10,035 19
Lime (sold or used by producers) NA 16,089 NA NA 16,794 NA
Magnesite. ... _____________ r10,025 w w 10,700 w w
Mlca (including serap)
thousand pounds. . 410,000 229,701 56 435,000 241,226 55
Nitrogen, agricultural ¢ 5______ r16,300 4,422 27 18,200 4,888 27
Phosphate rock
thousand long tons. r 58,130 22,960 39 64,600 26,440 41
Potash (K20 equivalent)______ r 13,200 2,897 22 14,800 3,140 21
Pumice 6____________________ r 16,300 2,776 17 16,560 3,484 21
Pyrites. . .thousand long tons__ r 20,200 847 4 21,100 875 4
Salt4__ ... r 109,720 31,628 29 118,590 34,695 29
Strontium & _________________ r25 ol - 9 . .
Sulfur, elemental
thousand long tons._ . r13,870 6,250 45 15,120 7,332 48
Tale, pyrophyllite, and soap-
stome__ _ __________________ r3,840 890 23 3,870 863 22
Vermlcuhte L r 343 226 66 382 249 65
Metals, mine basis:
Antimony (content of ore and
concentrate) ____short tons__ r 68,100 632 1 69,100 845 1
Arsenic, white 6______________ 65 w w 68 W w
Bauxite___thousand long tons._ _ r 33,230 1,601 5 36,530 1,654 5
Beryllium concentrate
short tons__ 7r 5,200 w w 75,700 W w
Bismuth.___thousand pounds. . r 8,200 w w 9,400 W w
Cadmmm ______________ do____ r 28,900 10,458 36 27,800 9,671 35
Chromite__ ... _____________ r4,705 __ i ceme- 5,400 __________ ____
Cobalt (oontained) 6
short tons__ r 15,500 w w 17,100 w w
Columbijum-tantalum concen-
trates 6___thousand pounds. . r11,745 __ . ______ 14,880 __________ _______
Copper (content of ore and
concentrate) .______________ r 5,340 1,247 23 5,600 1,352 24
Gold. . _thousand troy ounces.__ 46,100 r1,456 3 47,700 1,705 4
Iron ore__thousand long tons__  r 569,336 84,836 15 605, 1637 87,842 15
Lead (content of ore and con-
centrate) ... _________ r2,835 286 10 2,975 301 10
Manganese ore (35 percent or
more Mn) ... _______... r 17,437 26 O] 19,406 29 [0}
Mercury
thousand 76-pound flasks__ r255 14 5 275 20 T

Molybdenum (content of ore
and concentrate)
thousand pounds__ r 94,500 65,605 69 115,400 77,872 67
Nickel (content of ore and con-
centrate) oo ccmoaaao r 423 12 3 472 14 3
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Table 10.—Comparison of world and United States production of
principal metals and minerals—Continued

1964 1965 8
‘World United States ‘World United States
Mineral Thousand short tons Percent Thousand short tons  Percent
(unless otherwise o (unless otherwise of
stated, world stated) world
Metals, mine basis—Continued
Platinum groups (Pt, Pd, etec.)
thousand troy ounces_.. r 2,550 40 2 2,960 35 1
Silver. 0. r246,400 r 36,334 15 251,000 39,806 16
Tin (content of ore and con-
centrate) ________ long tons__  r 194,500 w w 199,200 47 ®
Titanium concentrates:
TIlmenite 6__ _____________ r2,588 1,001 39 2,728 969 36
Rutile 6_________________ 212 8 4 243 w w
Tungsten concentrate (60 per-
cent WO3)._____ short tons_ . r 64,500 9,244 14 59,800 7,949 13
Vanadium (content of ore and
concentrate) ¢___short tons_ _ r7,841 4,362 56 9,150 5,226 57
Zinc (content of ore and con- .
centrate) .. ________________ r4,425 575 13 4,750 611 13
Metals, smelter basis: \
Aluminum__ . _____ r 6,720 2,553 38 7,415 2,754 37
Copper.__ . r5,730 1,338 23 6,020 1,434 24
Iron, pig (including ferroalloys).  r 851,084 87,922 25 370,065 91,016 25
________________________ r2,825 449 16 2,905 418 14
Magnesium_______. short tons__. 166,200 79,488 48 174,000 81,361 47
Selenium ¢__thousand pounds. r2,100 929 44 1,740 54 31
Steel ingots and castings______ r 482,570 127,076 26 507,540 131,462 26
'l‘ellunum 6_thousand pounds._. 277 52 337 58
............... long tons_.  r 188,900 85,190 3 194,100 3,098 2
Uramum oxide (U3Os) ¢ )
short tons__ r 26,700 11,847 44 20,800 10,442 50
ZinC.. e 4,110 954 23 4,240 994 23
P Preliminary. r Revised. NA Not avaiable. W Withheld to avoid disclosing individual

company confidential data.
1 Less than 14 unit.

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

3 Agricultural use only.
4 Including Puerto Rico.

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

¢ World total exclusive of U.

7Not including U.S. output which was very small,

company confidential data.

.S.S.R

8 U.S. imports of tin concentrates (tin content).

but withheld to avoid

disclosing individual



Employment and Injuries in the

Metal and Nonmetal Industries
- By Forrest T. Moyer *

The safety record of the mineral and
mineral-fuel mining and processing indus-
tries in 1965 was improved slightly, as indi-
cated by the reduced injury-frequency and
-severity rates. The overall operating activ-
ity was higher in 1965 as measured by the
gains in the number of men working and
in the total man-hours of worktime.

Injury Experience.—The rate of occur-
rence of all disabling work injuries in the
mineral industries was 17.65 per million
man-hours in 1965. This overall rate com-
prised frequencies of 0.28 for fatal and
17.37 for nonfatal work injuries, of which
both were slightly better than the corre-
sponding rates of 0.29 and 17.53 in 1964.
Fatalities totaled 537; 5 less than in 1964.
However, the total of 32,982 nonfatal in-
juries was 575 higher than in 1964. This
larger number of nonfatal disabilities was
offset by the increased worktime so that
the nonfatal frequency rate decreased in
1965.

In general, the injury-frequency rates of
the major industries changed only slightly
from those of 1964. Decrcases are seen in
all except the coal, petroleum and natural
gas, and coke industries. The most notable
changes in frequency rates occurred in the
smaller industries, native asphalt, peat, and
slag, in each of which the changes were
appreciably downward.

The overall injury-severity rate for the
mineral industries in 1965 was 2,576 days
lost per million man-hours, a 5-percent im-
provement over the corresponding rate of
2,712 in 1964. More favorable injury-sever-
ity rates in the oil and gas, metal, stone,
peat, native asphalt, and slag industries
more than compensated for the less favora-
ble rates in the coal, nonmetal, sand and
gravel, coke, and nonferrous smelting in-
dustries.

Employment and Worktime.—Of the min-
eral industries having an average of more
than 10,000 men working daily, employ-
ment increased in the metal, nonmetal,
stone, primary nonferrous smelting, petro-
leum and natural gas, and coke industries.
These gains more than offset decreased em-
ployment in coal mining and in the sand

237-043 O-67—4

and gravel industry. As a result, the total
number of men working daily in the min-
eral industries in 1965 was nearly 17,000
higher than in 1964.

Total worktime of nearly 1.9 billion
man-hours was 3 percent above 1964 data.
Worktime in 1965 was increased im each of
the mineral industries except in the coal,
sand and gravel, and peat industries.

State Data.—The mineral industries in
West Virginia and Kentucky, in each of
which underground coal mining is the
dominant mineral industry, had the least
favorable injury experience. The injury-
frequency rate for West Virginia in 1965
was 57.05 and for Kentucky 54.74 per mil-
lion man-hours worked, as shown in table
1. The mineral industries in New Mexico
and Idaho, where metal mining and mill-
ing predominate, had the next highest in-
jury-frequency rates, 42.30 and 3927, re-
spectively.

The largest number of fatalities, 95, oc-
curred in the mineral industries of West
Virginia. The States that rank mnext in
number of fatalities in the mineral indus-
tries are Pennsylvania with 51, Kentucky
with 45, and Virginia with 27. The largest
numbers of nonfatal injuries occurred in
the mineral industries of West Virginia
with 4,537, Pennsylvania with 2,493, Ken-
tucky with 2,085, and Virginia with 1,232.

The magnitude of mining and milling
activity in the ranking States, as measured
by worktime (in thousands of man-hours),
was as follows: Pennsylvania (89,185),
West Virginia (81,188), Kentucky (38,911),
California (37,080), and Ohio (36,401).
The States having the largest number of
man-hours worked within a particular
mining and milling industry were as fol-
lows: Coal—West Virginia, metal—Arizona,
nonmetal—California, sand and gravel—
California, stone—Pennsylvania, peat—
Michigan, and native asphalt—Utah.

Scope of Statistics,—Overall data for 1964
and 1965 injury experience, levels of em-
ployment, worktime, and operating activity
of the mineral industries are shown by

1 Chief, Branch of Accident Analysis, Division
of Accident Prevention and Health.
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States in this chapter. More detailed break-
downs of these general industry groupings
are presented in volumes I and II of the
Minerals Yearbook. A  corresponding
chapter in volume I contains additional

- breakdowns of the data on metal, non-
metal, sand and gravel, slag, and stone
mines and quarries, together with separate
information on the related processing mills
and plants including primary nonferrous
smelters. The more specific information on
the anthracite and bituminous coal, petro-
leum and natural gas, peat, and native as-
phalt industries is given in a similar
chapter of volume II.

Injury and employment data were col-
lected from coal producers as required by
the Federal Coal Mine Safety Act (30
U.S.C., sec. 455). Producers of all other
minerals (fuel and nonfuel) voluntarily re-

ported the requested injury and employ-
ment data. The figures for 1965 are prelim-
inary except for the anthracite, coke,
petroleum and natural gas, native asphalt,
and slag industries, which are -final. All
data for earlier years are final. The figures
represent full coverage for all industries
except the oil and gas industries for which
coverage is not complete, particularly with
respect to small companies.

Data by States are presented only for the
mineral extractive and processing indus-
tries. Similar data for the oil and gas in-
dustries are not complete enough to be
shown. The State breakdown is not pre-
sented for the purely processing industries,
coke, primary nonferrous smelting, and
blast furnace slag, but the totals for these
industries are included in the summariza-
tion of the State table.



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

Number of injuries

Injury rates per million man-hours

Avelx;age dmeln (l\t/{:a,n-shifits) Maxz-ll:ours v:io;'ked
: working daily ousands)- thousands
State a;r‘i‘:gd““ry Fatal Nonfatal Frequency Severity
1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965
Alabama:
Coal __________ 5,299 5,130 1,174 1,098 9,292 8,729 7 7 124 120 14.10 14.55 6,694 7,052
Metal _________ 1,299 1,260 374 327 3,117 2,725 1 - 39 40 12.83 14.68 3,001 1,118
Nonmetal and
native asphalt_ 1,093 929 309 255 2,490 2,066 — — 317 30 14.86 14.52 288 3,105
Sand and gravel. 445 475 122 131 1,067 1,142 2 2 18 19 18.74 18.39 11,555 14,011
Stone ________ 2,339 2,490 691 728 5,661 5,971 1 3 65 66 11.66 11.39 1,614 4,100
Total _________ 10,475 10,284 2,670 2,539 21,627 20,633 11 12 283 274 13.59 13.86 4,334 5,404
Alaska:
199 190 51 53 417 434 1 -— 35 37 86.33 85.25 14,981 597
502 540 6 97 635 804 - — 26 21 39.37 26.12 1,227 848
761 855 179 201 1,432 1,609 -— - 25 28 17.46 17.40 780 574
200 170 25 20 216 165 1 — 8 8 41.64 48.48 29,079 939
Total _________ 1,662 1,755 331 871 2,700 3,012 2 - 93 94 85.19 31.21 5,344 671
Arizona:
Coal _—__o____ 5 ®) ®) 3 3 — — — — — R —
Metal _____ 10,632 11,576 3,210 3,519 25,633 28,102 8 11 785 658 30.94 23.81 8,199 8,715
Nonmetal 378 285 85 63 676 508 - 1 10 19 14.80 39.37 536 12,232
Sand and gravel. 1,115 1,150 261 234 2,102 1,883 - - 53 27 25.21 14.34 562 660
Stone oo 681 656 165 166 1,309 1,223 - 2 13 18 9.93 16.35 199 10,277
Total ceeee—__ 12,809 13,670 8,721 8,971 29,723 31,719 8 14 861 722 29.24 23.20: 2,820 3,923
Arkansas:
Coal oo ______ 144 140 24 24 192 194 _— . 2 3 10.44 15.46 52 K
Metal ____. 1,494, 1,940 514 584 4,118 4,679 - 1 41 45 9.96 9.83 374 1,622
Nonmetal 642 740 166 187 1,240 1,686 -— -~ 78 49 62.90 81.90 1,946 761
Sand and gravel_ 1,104 1,000 269 284 2,256 ,385 — — 45 47 19.94 T 19.71 901 591
Stone .. 1,861 2,055 483 513 3,981 4,446 — 1 94 120 23.61 27.22 1,426 3,136
Total cemeee 5,245 5,875 1,445 1,592 11,787 18,240 _— 2 260 264 22.06 20.09 990 1,822
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the ¥™~’* " " fes, by State *—Continued

Number of injuries

Injury rates per million man-hours

Average ‘inen (l\lll?n-shit('lts) Mar(l-ﬁours v:io;‘ked
. working daily thousands thousands
State and industry : Fatal Nonfatal Frequency Severity
group
1964 1965 1964 1965 1964 1966 1964 1965 1964 1965 1964 1966 1964 1965
California:
Metal oo 1,981 2,640 448 5565 3,694 4,439 _— 1 92 101 25.60 22.98 1,204 2,441
Nonmetal o~ 4,834 5,070 1,323 1,457 10,629 11,385 3 1 173 164 16.72 14.49 2,179 1,110
Sand and gravel- 5,028 5,185 1,194 1,231 9,671 9,868 1 9 206 212 21.63 22.40 2,042 6,074
Stone - ccccoeen 4,954 5,090 1,391 1,440 11,146 11,330 4 6 153 128 14.09 11.83 2,606 3,837
Peat and coal __ 38 35 7 T 51 58 - - 4 2 78.43 34.48 294 86
N1 7 R —— 16,835 17,920 4,363 4,690 34,891 37,808 8 17 628 607 18.23 16.83 2,174 3,422
1,569 1,500 325 337 2,669 2,691 4 11 113 119 45.72 48.31 13,449 28,596
4,361 4,355 1,115 1,142 8,918 9,136 9 3 353 352 40.59 38.86 8,425 ,699
410 406 64 62 505 492 -— 1 15 12 29.68 26.42 1,735 13,959
1,378 1,070 287 222 2,321 1,799 _— 3 47 36 20.26 21.68 394 10,346
Stone e 876 : 165 192 1,324 1,537 - 1 41 39 30.96 26.02 696 4,283
Peat oo 25 35 3 3 22 23 - - 1 2 46.36 87.39 93 2,840
o) 71 R ——— 8,619 8,280 1,959 1,958 15,649 15,678 13 19 570 560 37.25 36.93 7,173 9,054
Connecticut:
Nonmetal and
peat - 112 141 31 38 235 289 - - 4 2 17.00 6.92 191 104
Sand and gravel_ 657 666 152 150 1,233 1,223 1 -— 21 25 17.84 20.44 8,938 266
Stone oo 367 435 92 110 794 957 1 1 16 12 21.41 13.58 8,076 6,672
Total ——eeeees 1,136 1,231 275 298 2,262 2,469 2 1 41 39 19.01 16.20 7,727 2,730
Delaware:
Nonmetal and
stone . 11 25 2 6 21 53 —_— _— -— - ——— ——— — —
Sand and gravel- 54 55 11 13 89 102 — _— 1 1 11.27 9.80 338 39
Total oo 65 80 13 19 110 166 - - 1 1 9.09 6.45 278 26
Florida:
B C51F: ) S —— 262 245 87 71 702 572 - -— 5 —_— 7.12 —— 165 ———
Nonmetal _..___ 3,109 3,480 988 1,176 7,931 9,432 1 4 73 52 9.38 5.94 2,152 2,770
Sand and gravel. 470 430 122 112 1,069 984 1 - 20 16 19.64 15.24 6,680 945
[S170) V-2 —— 2,420 2,615 687 751 5,909 6,473 8 80 102 14.89 16.07 9,943 3,823
Peat 21 22 4 b 34 42 - _— - - ——- —— — ——
N1 7: ) R — 6,282 6,792 1,888 2,114 15,645 17,603 10 6 178 169 12.02 10.06 5,303 2,775
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Nonmetal, coal,

and peat ...
Sand and gravel_
(31700 1Y —

Hawaii:
Nonmetal ..

Stone __—_______

Idaho:

(51700 1 S —
Total __

INlinois:
Coal .
Metal oo
Nonmetal
Sand and gravel_
Stone  cmeeoeeeo

Indiana:
Coal _______
Nonmetal __.___

Stone ____

Iowa:
Coal and peat __
Nonmetal eammea
Sand and gravel.
Stone aeemmccenn

Tota]l mememmans

97 255 16 37 127 301 - - 1 - 7.89 — 134 —
3,691 3,110 1,108 977 8,860 7,856 2 221 183 25.28 23.55 2,811 3,042
425 370 104 72 875 678 - 1 21 8 23.99 13.27 7,219 9,074
2,613 2,910 663 756 5,614 6,297 1 2 122 125 22.31 20.17 3,092 2,973
6,726 6,645 1,886 1,842 16,376 15,132 4 5 366 316 24.00 21.21 3,141 8,223
90 115 9 9 76 72 _— 1 1 - 13.18 13.89 119 83,333
64 60 7 6 55 51 - - 1 - 18.24 —— 766 ——
445 510 120 128 991 1,061 - - 29 35 29.27 32.99 665 621
599 686 136 143 1,122 1,184 - 1 31, 35 27.63 30.41 633 5,624
2,738 2,716 658 690 5,258 5,525 7 9 214 250 42.03 46.88 11,640 11,366
460 467 121 138 977 1,165 - 27 15 27.64 13.78 835 5,660
275 330 64 69 514 564 . - 8 14 15.57 25.27 397 361
176 240 28 28 - 223 218 - 1 1 3 4.49 18.35 54 27,904
3,648 3,752 871 925 6,972 7,462 1 11 250 282 36.86 39.27 8,927 10,125
8,386 8,600 2,032 2,101 15,811 16,590 10 14 675 725 43.33 44.54 5,682 6,986
51 30 13 8 104 65 - - 3 - 48.07 —— 1,634 ——
1,382 1,426 324 360 2,598 2,884 1 1 100 84 38.88 29.47 3,895 4,613
1,877 1,980 390 443 3,307 3,767 1 - 62 80 19.05 21.29 2,860 2,262
3,290 3,370 870 909 7,066 7,403 - 1 128 124 18.12 16.89 704 1,664
17 24 2 2 18 18 - - - - —— —— — —
15,003 15,429 3,631 3,823 28,904 30,717 12 16 970 1,013 33.97 33.50 3,963 4,884
2,679 2,500 586 595 4,496 4,328 1 -- 1681 195 36.03 45.06 2,647 1,632
818 840 202 218 1,611 1,743 1 _— 20 32 13.03 18.36 4,146 962
1,188 1,200 283 316 2,421 2,692 - 1 32 26 13.22 10.03 4,095 4,272
3,372 2,935 886 813 7,297 6,718 3 3 144 137 20.15 20.84 3,450 3,624
36 41 7 7 58 62 _— - _— 2 _— 32.52 —— 3,740
8,093 7,616 1,964 1,948 15,883 15,543 3 4 3567 392 22.79 25.48 38,351 2,855
337 812 65 66 549 528 1 — 29 36 54.64 66.29 17,011 7,628
724 1,096 178 316 1,438 2,638 - - 60 83 41.86 13.00 4,833 1,839
1,186 1,330 205 264 1,780 2,286 2 - 31 650 18.54 21.87 8,954 1,619
2,623 2,630 674 712 5,736 6,066 2 1 100 81 17.78 18.64 3,716 1,624
4,770 5,267 1,122 1,358 9,498 11,408 b 1 220 199 23.69 17.68 5,635 1,784
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by State '—Continued

Number of injuries

Injury rates per million man-hours

Average ;neln working (N{lan-shi‘fits) Man-gours zo;'ked
. aily thousands (thousands
State and industry Fatal Nonfatal Frequency Severity
group
1964 1965 1964 19656 1964 1965 1964 1965 1964 1965 1964 1965 1964 19656
Kansas:
Coal o 261 250 62 62 472 479 - - 15 17 31.80 35.49 937 1,029
Metal ____ - 49 55 14 15 111 121 - - 2 2 18.00 16.563 513 479
Nonmetal ______ 1,087 1,185 306 336 2,451 2,682 - 1 48 53 19.59 20.13 2,733 2,563
Sand and gravel. 957 960 203 195 1,742 1,674 - - 28 20 16.07 11.95 5562 478
Stone oo 2,069 2,190 448 477 3,677 3,912 4 _— 38 37 11.42 9.46 6,826 609
Total o ___. 4,423 4,640 1,033 1,085 8,453 8,868 4 1 131 129 15.97 14.66 3,934 1,196
Kentucky:
Coal . ___.____ 23,532 23,200 4,465 4,151 35,401 33,270 47 41 1,790 1,875 51.89 57.569 12,5625 12,466
Metal and non-
metal —_______ 432 430 93 107 752 854 1 - 38 64 51.79 74.94 8,792 1,436
Sand and gravel_ 322 275 88 71 882 709 1 1 25 26 29.46 38.08 7,822 9,306
Stone __________ 2,162 2,230 490 496 4,034 4,078 4 3 91 120 23.56 30.16 8,179 6,485
Total —_—__ 26,448 26,135 5,136 4,825 41,069 38,911 53 45 1,944 2,085 48.63 54.74 11,929 11,540
Louisiana:
Metal 906 1,090 318 397 2,546 3,182 - _ 11 15 4.32 4.71 203 203
Nonmetal -_____ 1,942 2,145 564 620 4,833 5,469 - 2 121 100 25.04 18.65 1,183 4,246
Sand and gravel. 1,077 1,210 286 318 2,498 2,783 - - 30 28 12.01 10.06 2,288 392
Stone oo 417 400 138 135 1,213 1,174 — - 31 28 25.55 23.85 1,228 931
Total ——cceo- 4,342 4,845 1,306 1,470 11,090 12,608 - 2 193 171 17.40 13.72 1,212 2,066
Maine:
Metal and non-
metal —_______ 162 175 27 36 214 286 - 1 9 22 41.70 80.42 653 21,734
Sand and gravel- 1,264 320 312 79 2,610 638 - - 48 12 19.12 18.81 549 113
Stone e 517 490 120 116 982 984 _— - 31 15 31.56 15.24 244 208
Peat . ____ 37 20 9 2 70 17 - - - - — —— _— ——
Total —oceeeeee 1,980 1,005 468 233 3,776 1,925 - 1 88 49 23.31 25.97 466 3,373
Maryland and Dis-
trict of Columbia:
Coal and peat _. 437 457 87 90 679 116 1 - 14 15 22.09 20.98 9,411 587
Nonmetal ______ 265 245 65 67 529 548 — — 22 36 41.55 65.69 844 1,226
Sand and gravel. 1,089 1,155 275 292 2,342 2,476 — 1 66 73 28.18 29.89 1,162 4,120
Stone oo 1,347 1,100 369 287 3,206 2,473 1 - 69 53 21.83 21.43 38,431 310
Total o _ 3,138 2,957 796 736 6,756 6,212 2 1 171 177 25.61 28.65 3,043 1,941
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Massachusetts:
Nonmetal and
Sand an’d"g}i'v}ii
[5170) |- —

Michigan:
Metal o~
Nonmetal _.___
Sand and gravel.
Stone oo

Minnesota:
Metal o ____
Nonmetal

Mississippi:
Nonmetal _._._-
Sand and gravel-
Stone ~ceooeeeo

Missouri:
Coal .
Metal oo
Nonmetal and
native asphalt_
Sand and gravel_
Stone o___

Montana:
Coal and peat._.
Metal cemmmaam
Nonmetal oo
Sand and gravel.
5170) 11—

Tota] memmmceen

8 80 20 20 151 153 — _— 1 - 6.62 — 159 —
1,318 1,465 283 314 2.322 2.577 - 1 39 43 16.80 17.07 390~ 2,645
1,073 1,030 267 266 2,166 2,065 - _— 64 46 29.68 22.28 1,972 a25
2,469 2,575 570 590 4,629 4,795 . 1 104 89 22.47 18.77 1,11y 1,820
5,470 5,605 1,614 1,593 12,125 12,739 1 4 321 341 26.56 217.08 1,893 2,739
2,303 2,120 688 589 5,600 4,718 - -— 54 43 9.82 9.11 459 269
2,717 2,715 5717 577 4,765 4,765 2 2 90 920 19.31 19.31 3,010 3,897
3,176 3,315, 958 968 7,683 7,767 - - 42 54 5.47 6.95 333 458

291 189 54 30 495 270 _— _— 12 3 24.26 11.11 267 148
13,956 13,944 3,791 3.757 30,568 30,259 3 6 519 531 17.08 17.75 1,391 1,926
9, 219 9,606 2,493 2,741 19,869 21,944 3 _— 45 80 2.42 3.65 1,183 237
249 225 62 61 493 486 1 1 28 33 58.80 69.96 13,093 13,840
2,213 2,180 864 358 3,098 3,054 2 - 53 52 17.76 17.03 5,081 494
1,701 1,690 436 383 3,657 3,209 _— - 89 60 24.34 18.70 548 414
88 38 6 2 47 16 — - _— _— ——— —— —— ——
18,470 13,5638 8,861 8,645 27,164 28,709 6 1 216 226 8.14 7.87 1,756 514
972 1,015 248 264 1,986 2,108 . _— 36 46 18.13 21.82 1,225 1,129
564 585 146 151 1,261 1,813 1 _— 23 24 19.03 18.28 6,982 585
522 215 142 64 1,143 521 _— . 12 2 10.50 3.84 202 58
2,058 1,815 (.1 479 4,390 8,942 1 - 71 T2 16.40 18.26 2,613 806
458 440 109 109 823 836 _— _— 23 26 27.93 31.10 889 995
2,364 2,415 616 647 4,936 5,189 5 2 250 264 51.66 49.34 8,026 3,821
993 1,138 230 264 1,854 2,120 1 - 66 67 30.20 31.60 3,972 539
806 860 188 208 1,632 1,695 1 - 29 24 19.58 14.16 4,423 3,894
4,196 4,790 1,124 1,251 9,187 10,143 3 1 1563 199 17.07 19.72 2,847 1,181
8,817 9,643 2,267 2,479 18,282 19,983 10 3 510 670 28.44 28.67 4,153 2,021
1056 102 14 16 110 122 1 . 16 17 164.56 189.34 67,691 2,926
3,748 8,810 1,068 1,106 8,647 8,772 b 7 207 221 24.81 26.99 1810 5,760
863 870 241 281 1,019 1,837 1 2 40 32 21.87 8,51 ,020 7,183
074 820 198 167 1,698 1,341 _— — 31 26 19,47 19,39 683 136
716 570 169 118 1,278 948 - - 20 24 15.71 25.82 852 489
6,406 6,172 1,680 1,638 18,442 18,020 7 9 314 320 28.88 25.27 4,608 4,960
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by State '—Continued

Number of injuries

Injury rates per million man-hours

Ave]:age dt:eln (Ml:a,n-shigts) Mar:-llnlours v:;ot)'ked
. working ily thousands thousands
State :;r;gml)ndustry Fatal Nonfatal Frequency Severity
1964 1965 1964 1965 1964 1965 1964 1965 1964 196? 1964 1965 1964 1965
Nebraska: :
Nonmetal _._.__ 13 15 3 3 23 25 _— _— _— - —— ——— mmm ——
Sand and gravel. 1,156 1,025 2564 225 2,228 1,978 5 4 29 26 15.26 15.17 14,287 12,646
Stone o ____ 603 615 177 165 1,469 1,370 1 1 12 19 8.85 14.60 4,313 5,543
Total e 1,772 1,655 434 393 3,720 3,373 6 5 41 45 12.63 14.82 10,260 9,667
Nevada: '
Metal . _____ 1,936 2,155 517 616 4,154 4,925 3 1 99 133 24.56 27.21 4,939 2,068
Nonmetal and .
peat o _.__ 874 897 231 246 1,857 1,976 - - 40 4. 21.54 22.28 1,380 685
Sand and gravel- 999 810 215 174 1,720 1,395 - - 36 1 20.92 11.47 722 344
tone o ___ 128 180 27 50 213 401 - - 2 T 9.37 17.46 642 426
Total e 3,937 4,042 990 1,086 7,944 8,696 3 1 177 200 22.66 23.11 3,079 1,402
New Hampshire: :
Nonmetal ______ 46 45 7 8 55 63 — — 1 1 18.17 15.87 1,272 143
Sand and gravel- 411 370 81 73 672 607 - - 9 8 13.40 13.18 289 329
Stone 274 275 57 51 457 419 - - 13 8 28.48 19.09 887 105
Total ——____ 731 690 145 132 1,184 1,089 - - 23 17 19.43 15.61 565 232
New Jersey:
Metal 592 460 141 117 1,131 942 2 - 40 56 37.14 58.39 12,119 5,700
Nonmetal ______ 374 395 106 111 849 888 1 - 19 27 23.57 30.41 7,916 1,170
Sand and gravel. 1,201 1,055 281 274 2,310 2,252 - — 52 47 22.51 20.87 936 417
Stone oo 962 1,220 239 304 1,920 2,465 1 - 39 62 20.83 25.15 8,636 602
Peat . _______ 8 16 2 4 14 33 - - - — — —— — ——
Total 3,137 38,146 769 810 6,224 6,580 4 - 150 191 24.74 29.03 4,719 1,342
New Mexico:
Coal __ 305 290 67 70 525 552 - 1 19 20 36.18 38.04 516 11,377
Metal ____ 3,754 3,335 947 899 7,580 7,189 2 5 367 422 48.68 59.40 3,706 5,674
Nonmetal _____. 3,087 2,945 1,019 1,007 8,148 8,058 5 _— 223 263 217.98 32.64 4,931 2,341
Sand and gravel_ 887 1,030 171 198 1,362 1,678 - 28 32 22.77 20.28 13,769 385
Stone . 272 270 61 96 485 780 - 1 20 24 41.24 32.05 916 8,210
Total commeee 8,305 7,870 2,265 2,270 18,100 18,157 10 7 657 761 36.85 42.30 4,847 8,978
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New York:
Nonmetal _.___.

North Carolina:
Metal and non-
metal _______ -
Sand and gravel.
Stone —____

North Dakota:
oz:; and peat __

Stone —eoo___

Stone meeeeeoo.

Nonmetal and
coal e

Stone oo

1,709 1,730 464 4567 3,709 3,660 _— 1 46 59 12.40 16.39 1,190 4,127
2,464 2,466 636 614 5,217 5,036 1 _— 141 167 27.22 31.18 2,146 1,340
2,653 1,995 497 388 4,021 3,141 2 3 78 61 - 19.89 20.38 3,593 6,666
4,073 3,710 977 937 7,938 7,630 2 - 88 91 11.34 11.93 1,868 1,262
28 19 5 3 36 23 — - 2 - 55.78 —— 84 —
10,827 9,909 2,679 2,399 20,921 19,490 b 4 356 368 ' 17.21 19.09 2,142 2,690
1,679 1,840 389 465 3,061 3,649 3 80 91 , 26.65 25.76 4,217 6,282
1,043 895 219 206 1,836 1,731 _— _— 43 34 23.42 19.64 908 412
1,834 1,865 417 440 3,376 8,562 1 _— 63 52 | 18.96 14.60 8,967 1,001
4,666 4,600 1,025 1,111 8,263 8,942 2 3 186 177 22.75 20.13 3,379 3,021
279 268 59 62 457 481 1 1 12 13 28.43 29.11 14,416 18,786
69 70 12 156 99 122 _— _— 8 2 80.356 16.39 830 811
38 40 10 9 ‘79 73 - — 1 - 12.69 N 1,218 ——
617 625 116 118 963 978 — - 19 19! 19.73 19.43 646 330
20 20 1 2 11 12 - — - - — — — —
1,023 1,023 198 206 1,609 1,666 1 1 35 34 22.87 21.01 4,594 4,197
7,738 7,900 1,763 1,768 14,206 13,470 6 8 291 300 ! 20.91 22.87 4,013 5,167
2,633 2,620 664 695 5,318 5,560 _— 2 113 137! 21.25 25.00 736 3,352
2,328 2,310 515 563 4,240 4,634 2 4 70 59 16.98 13.60 4,973 5,701
5,614 5,725 1,631 1,667 12,429 12,723 6 4 169 141 14,08 11.40 3,668 2,286
19 18 2 2 14 14 - -— 1 - 69.85 —— 4,889 ——
18,227 18,573 4,476 4,685 86,206 86,401 14 18 644 637 18.17 17.99 3,623 38,931
278 265 58 58 457 463 -— _— 11 12! 24.09 25.92 65 700
149 155 35 85 283 276 _— 1 7 3, 24.71 14.49 3,721 22,703
3563 376 80 88 643 710 _— 1 14 12 21.78 18.31 2562 9,325
407 350 103 89 878 766 - 1 18 ‘16 20.50 21.19 846 8,364
952 955 250 252 2,056 2,072 _— - 34 72 | 16.54 34.76 304 1,870
2,139 2,100 526 522 4,317 4,276 - 3 84 114 19.46 27.86 668 5,473
160 160 28 33 220 266 -— 1 11 12 49.93 48.87 980 24,632
145 140 28 29 224 223 - - 7 16 31.14 67.26 734 1,422
1,929 2,060 427 465 3,418 3,647 . __ - 61 66 17.84 18.10 529 362
1,610 1,665 296 322 2,367 2,683 - - 3 53 30.84 20.52 586 506
3,844 4,025 778 839 6,229 6,719 -— 1 152 146 24.40 21.88 574 1,418
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by State —Continued

Number of injuries

Injury rates per million man-hours

Avei:'age dn;eln N{lan-shifits) Man-l}llours v:iorked
. working daily (thousands (thousands)
State ag’;% uxlr;dustry Fatal Nonfatal Frequency Severity
1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1965 1964 1966
Pennsylvania:
Bituminous coal. 24,959 24,400 5,529 5,614 44,5623 44,630 18 36 896 910 20.53 21.17 4,068 6,377
Anthracite -~ 13,144 11,132 2,812 2,271 20,368 ,3176 24 8 1,342 1,067 67.07 65.65 9,660 4,936
Metal _.____ 1,451 1,475 422 420 3,467 3,467 1 - 38 27 11.26 7.77 2,114 421
Nonmetal 1,780 1,735 434 433 3,504 3,497 1 2 126 187 35.96 89.75 3,379 4,137
Sand and grave! 1,179 1,210 273 282 2,297 2,368 — - 48 48 20.90 20.27 499 324
Stone ___ 7,984 8,435 2,164 2,265 17,948 18,768 3 6 303 303 17.05 16.47 1,644 2,721
Peat __ 52 59 12 11 96 90 - - 2 1 21.01 11.056 19,431 309
Total e 50,549 48,446 11,646 11,196 92,202 89,185 47 51 2,764 2,493 30.38 28.52 4,637 4,857
Rhode Island:
Sand and gravel. 131 140 26 27 209 214 -— _— 5 b 23.87 23.36 1,456 70
Stone  ccccaaaa- 46 45 11 12 88 97 1 - 1 1 22.73 10.31 68,219 166
Total oo 177 185 37 39 297 311 1 _— 6 "6 23.57 19.29 21,239 96
South Carolina:
Nonmetal and
eat - 960 1,202 251 319 2,091 2,650 _— - 41 36 19.60 13.21 1782 2,182
Sand and gravel_ 289 435 73 105 590 8456 1 1 13 27 23.76 33.14 10,6438 11,989
Stone . 819 740 207 201 1,687 1,636 - - 25 28 14.82 17.11 564 527
Total cccmecaae 2,068 2,377 531 625 4,368 5,131 1 1 79 90 18.32 17.74 1,991 3,269
South Dakota:
Coal e 5 1 1 6 — _— _— — ——— —— ———— -
Metal ___ _— 2,037 1,865 616 568 4,928 4,465 1 3 70 82 14.41 19.04 2,020 6,621
Nonmetal ______ 225 210 58 61 471 501 - _— 9 9 19.12 17.96 894 437
Sand and gravel. 935 1,130 156 184 1,278 1,612 1 - 28 21 22.70 13.89 5,591 389
(51700 V- ——— 500 470 115 103 954 850 — 1 30 20 81.43 24.71 898 7,911
Total ccacmcaae 8,700 3,680 946 907 7,637 7,882 2 4 137 132 18.20 18.55 2,406 5,059
Tennessee: )
Coal e 2,340 2,265 445 416 3,606 3,388 3 11 107 106 30.51 34.24 6,123 20,658
Metal __.__ 1,538 1,640 418 444 3,368 3,644 3 3 93 107 28.50 31.04 7,712 8,611
Nonmetal 821 660 213 174 1,743 1,426 - - 32 31 18.36 21.75 607 2,366
Sand and gravel. 615 630 161 1566 1,371 1,319 1 1 34 26 25.563 20.47 8,619 7,430
Stone oo 2,773 2,925 723 1 6,027 6,487 3 - 99 114 16.92 17.57 3,366 3,476
Total ceecamaen 8,087 8,120 1,960 1,966 16,115 16,163 10 15 366 383 23.27 24.62 5,081 8,427

0S
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Metal oo
Nonmetal and
native asphalt_
Sand and gravel.
Stone .

Sand and gravel.
Stone ooo____

Vermont:
Nonmetal and

Virginia:
Coal o
Metal ____
Nonmetal

tone . ______

Stone

Nonmetal ......
Sand and gravel.
Stone maeecceann

Total memmemman

107 105 29 30 234 238 -— _— 6 7 25.59 29.41 1,425 1,647
736 675 158 135 1,261 1,087 1 -— 19 6 15.86 5.52 6,271 17
2,808 2,846 816 840 6,693 6,870 - 167 159 25.40 28.14 5,008 898
2,740 2,875 602 599 5,277 5,251 - 4 111 130 21.03 26.52 909 5,610
4,121 4,095 1,292 1,240 10,866 10,466 4 2 220 228 20.61 21.98 2,720 1,857
10,512 10,596 2,897 2,844 24,331 23,912 8 523 580 21.82 22.42 8,128 2,327
1,636 1,665 326 339 2,580 2,713 6 2 78 82 32.56 30.96 17,243 7,718
5,322 5,060 1,396 1,640 11,090 12,232 3 6 256 2566 23.836 21.34 2,769 3,903
661 945 156 246 1,236 1,882 1 3 84 111 68.76 60.57 6,191 13,747
549 495 111 100 909 818 - 1 22 20 24.21 26.67 779 1,922
527 515 129 133 1,036 1,065 _— - 22 17 21.28 15.96 389 244
195 239 47 59 374 470 -— 1 15 19 40.15 42.53 1,151 14,954
8,890 8,819 2,164 2,417 17,226 19,180 10 13 477 504 28.27 26.96 4,900 5,647
308 303 84 85 678 684 - _— 17 17 25.06 24.85 228 9,273
206 175 38 33 312 268 1 - 3 3 12.81 11.19 19,476 933
1,962 2,210 510 544 4,127 4,391 1 1 154 187 37.56 31.43 2,411 2,687
2,475 2,688 632 662 5,117 5,343 2 1 174 157 84.40 29.57 3,164 8,442
11,487 11,650 2,407 2,466 19,189 20,196 23 26 1,009 905 53.78 46.05 9,834 9,668
301 300 78 79 622 629 . _— 28 85 45.04 55.64 1,108 1,448
701 705 183 198 1,454 1,664 - - 45 45 30.95 28.71 1,077 850
806 615 199 133 1,768 1,181 _— _— 34 30 19.23 26.40 2,418 508
3,837 3,955 1,014 1,047 8,418 8,715 3 2 201 217 24.23 25.13 3,648 2,144
17,082 17,225 8,881 8,922 81,451 82,285 26 27 1,317 1,232 42.70 39.00 7,168 6,714
86 80 21 22 169 178 _— - 4 4 23.64 22.47 402 382
447 426 110 120 884 958 1 46 76 63.19 80.38 7,984 8,160
147 140 19 22 150 176 -— - 1 2 6.67 11.36 7 318
1,879 2,085 343 402 2,826 3,311 2 _— 48 62 17.70 18.73 4,676 337
1,207 1,270 238 256 1,912 2,053 _— - 37 31 19.36 15.10 6565 128
45 35 7 4 58 32 - - _— 1 — 30.79 —— 123
3,810 4,035 738 826 5,998 6,708 3 1 136 176 23.17 26.39 3,699 1,890
44,644 45,000 9,422 9,686 74,679 76,840 88 04 4,280 4,475 58.49 60.26 10,119 10,664
957 986 284 802 2,268 410 - - 86 17 16,87 7.05 208 438
411 450 92 95 780 806 1 - 12 16 16.68 19.86 8,150 958
888 976 233 266 1,866 2,132 1 1 21 29 11.80 14.07 3,739 8,058
46,900 47,410 10,0381 10,297 79,692 81,188 90 06 4,349 4,687 66.77 57.06 9,668 ‘9(0'7'1_
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Table 1.—Employment and injury experience in the mineral industries (mines and mills) in the United States, by State *—Continued

Number of injuries

Injury rates per million man-hours

Avel:‘age éneln (Mhan-shifits) Marz-lt:ours v;o;‘ked
. working daily thousands thousands
State and industry Fatal Nonfatal Frequency Severity
group
1964 1965 1964 1965 1964 1965 1964 1965 1964 1964 1965 1964 1965
Wisconsin:
Metal oo 347 330 93 66 745 527 3 _— 36 52.36 66.41 26,476 2,683
Nonmetal _____. 104 15 13 1 107 5 _— — 2 18.70 ——— 103 ———
Sand and gravel. 2,323 2,436 432 469 3,697 3,899 _— - 73 20.30 16.67 688 1,199
Stone __________ 2,567 2,720 518 547 4,254 4,484 1 2 93 22.10 34.79 1,817 3,995
Peat _________ 15 14 3 1 23 9 _— - 2 86.08 113.37 215 5,668
Total ———__ 5,356 5,614 1,059 1,084 8,726 8,924 4 2 206 24.07 28.80 3,431 2,695
Wyoming:
Coal o ______ 415 395 81 84 635 667 - _— 18 28.36 28.49 2,034 2,051
Metal ____ 1,716 1,675 429 416 3,614 3,384 1 1 102 28.50 25.41 3,027 3,726
Nonmetal 1,152 1,025 273 322 2,204 2,687 - 1 37 16.79 16.62 470 3,882
Sand and gravel. 965 845 175 1563 1,394 1,221 - - 30 21.52 21.29 3,768 614
Stone o 644 475 163 144 1,317 1,172 - - 18 13.67 20.48 255 166
Total —cceeo 4,891 4,415 1,121 1,119 9,164 9,031 1 2 205 22.48 21.92 2,058 2,764
United States
totals: 2
Coal 150,761 148,132 32,012 31,424 252,405 248,085 242 258 11,070 11,102 44.82 45.79 8,420 8,947
Metal 67,480 69,600 18,401 19,5603 147,521 156,165 60 61 3,662 25.23 24.82 3,734 ,521
Nonmet: 49,054 50,000 13,334 14,050 107,438 113,140 24 31 2,486 23.36 22.16 2,601 2,892
Sand and gra 55,886 54,700 12,129 11,979 100,891 99,745 34 40 1,957 19.73 19.15 3,237 38,322
Stone _ 88,137 90,200 22,944 23,5626 188,669 193,465 61 49 3,371 18.20 18.16 2,762 2,426
Pea§ - 781 623 133 94 1,121 784 _— - 24 21.39 16.57 1,851 593
Native 369 427 94 108 762 874 2 1 30 41.97 30.89 16,701 8,335
Primary non-
ferrous reduc-
tion and re-
ﬁnmg ________ 36,956 42,300 12,158 14,126 97,807 110,900 8 11 999 10.30 8.89 1,005 1,107
Slag (iron blast-
furnace) .___. 1,472 1,537 389 425 3,107 3,415 1 1 53 17.38 14.93 3,895 3,173
Petroleum and
natural gas3__ 427,697 436,935 NA NA 910,526 931,645 109 78 8,551 9.51 9.70 1,172 934
Coke oo 13,447 14,521 4,807 5,113 38,418 40,869 1 7 204 5.34 5.76 796 1,806
Grand total __ 892,040 908,875 116,401 120,348 1,848,564 1,899,087 542 537 32,407 32,982 17.83 17.65 2,712 2,576

NA Not available.

1 All data for 1964 are final. All data for 1965 are preliminary except anthracite, peat, native asphalt, petroleum and natural gas, coke, and slag.

2 Data may not add to totals shown because of rounding.
3Includes data on officeworkers.
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EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES

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

53

Number of injuries

Injury rate per million

- Men Man-lio;irs man-hours
ear s wor
working (thousands)
Fatal Nonfatal Fatal Nonfatal
784,347 1,288,136 1,707 94,021 1.33 72.99
671,343 962,925 1,368 66,028 1.42 68.57
677,722 1,058,246 1,242 70,158 1.17 66.30
739,817 1,167,724 1,429 79,211 1.22 67.83
783,139 1,215,317 1,495 80,070 1.23 65.88
824,514 1,426,234 1,686 90,608 1.18 63.53
859,951 1,482,242 1,759 94,466 1.19 63.73
774,894 1,144,137 1,369 69,940 1.20 61.13
788,925 1,251,169 1,334 73,2563 1.07 58.55
801,926 1,385,128 1,716 80,856 1.24 58.37
835,095 1,541,335 1,621 87,911 1.05 57.04
1,120,450 2,319,214 1,970 100,861 .85 43.49
1,144,831 2,555,620 1,953 101,164 .76 39.58
1,086,103 2,573,453 1,751 98,066 .68 38.11
1,033,035 2,363,783 1,414 87,678 .60 37.05
1,108,517 2,275,961 1,336 86,291 .59 37.91
1,179,835 2,469,257 1.556 91,311 .63 36.98
1,242,241 2,530,418 1,383 86,295 .55 34.10
1,240,330 2,256,418 898 65,909 .40 29.21
1,237,649 2,340,955 952 66,729 .41 28.51
1,223,639 2,418,090 1,122 67,285 .46 27.83
1,230,692 2,383,608 927 61,296 .39 25.72
1,193,182 2,857,971 817 53,992 .85 22.90
1,096,423 2,138,687 671 43,130 .31 20.17
1,122,393 2,290,058 729 46,197 .32 20.17
1,113,471 2,294,678 788 45,454 .34 19.81
1,187,052 2,409,970 810 45,898 .34 19.05
1,129,638 2,208,298 656 39,925 .30 18.08
1,106,534 2,194,902 597 37,750 .27 17.20
1,045,111 2,082,521 603 36,044 .29 17.31
951,378 1,913,481 542 34,173 .28 17.86
950,876 1,917,475 647 33,067 .34 17.25
926,700 1,898,476 568 32,659 .30 17.20
892,040 1,848,564 542 32,407 .29 17.563
908,875 1,899,087 537 32,982 .28 17.37

P Preliminary.

1Includes oil and gas (for which officeworker data are included) beginning with 1942.

2 Clay mines and nonmetal mills included beginning with 1955.

3 Clay mills included beginning with 1956.
4 Peat and sand and gravel included beginning with 1957.

5 Slag included beginning with 1958.

Work Stoppages.—A total of 205 work
stoppages in certain mineral industry
groups during 1965 resulted in a time loss
of approximately 493,000 man-days of
work, according to the U.S. Department of
Labor, Bureau of Labor Statistics. Com-
parable data for 1964 were 170 work stop-
pages with an aggregate time loss of ap-
proximately 975,000 man-days. Work
stoppages of relatively greater significance

during 1965 in the mineral industries oc-
curred in bituminous coal mining with 145
work stoppages and 258,000 man-days lost,
in copper mining with 3 stoppages and
60,500 man-days lost, in lead-zinc mining
with 6 stoppages and 43,300 man-days lost,
and in crushed and broken stone produc-
tion with 9 stoppages and 38,000 man-days
lost.
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Table 3. Work stoppages in certain mineral industries in the United States

Work stoppages Work stoppages
Man- Man-
Industry and year Num- days Industry and year Num- days
ber lost ber lost
(thou- (thou-
sands) sands)
Coal mining: Metal mining services:
1961 _— -
6 4.2 - -
8 14.6 -— -
4 3.0 - .
5 (M - --
3 1.7
2 44.4
117 90.7 - -
121 191.0 - -
1 8400 B —
111 . - T - -
Mining and quarrying of non-
145 258.0 metallic minerals (except
fugg): .
NA NA 1m<1eg§ion stone: 1 2.6
NA NA 3 145
NA NA 1™
NA NA 1 2.2
NA NA 3 22,1
9 310.0 7 2.8
b 516.0 4 6.3
1 2314.0 5 3.8
14 162.0 8 24.7
7 231.4 9 38.0
§ o
5 ani 2 ()
1 224 2 (M
3 5.5 p 10 3.5
3 21.9 Clays, ceramic and refrac-
B tory minerals: . 0
961 1.
4 106.0 1
5 120.0 ! ® _
5 7. 1
11 385.0 65 _i @ -
3 60.5 Chemical and fertilizer
mineral mining:
4 18.0 1 3 17.6
4 160.0 b 169.0
-— 2917 1 288.6
9 14.9 4 12.6
6 43.3 1M
Nonmetallic minerals (ex-
1 2.1 cept fuels) services:
1 8.8 9 - -
1 16.0 -= -
-— 221.6 - -
Bauxite and other alumi- Miscellaneous nonmetallic
num ores: minerals (except fuels):
- - 1961 - -
- - 1o
1 5.6 5 4.9
1 211.0 1 ()
1 29.6 1 )
- - 1 7.4
— — 14 32.3

NA Not available.
1 Less than 1,000 man-days.
2 Includes idleness from stoppages which began in the previous year.

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



EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES 55

SAFETY COMPETITIONS

The Bureau of Mines annually conducts
safety competitions among the mineral in-
dustries of the Nation. These contests have
been recognized as effective tools to pro-
mote accident prevention work among em-
ployees in mines, quarries, and related
operations. A total of 1,203 operations par-
ticipated in the contests during 1965.

During 1965 a total of 846 operations
competed in the 41st National Safety
Competition cosponsored by the Bureau
and the American Mining Congress. A to-
tal of 379 or 45 percent of the participants
worked 26.7 million man-hours without a
disabling work injury, 16 percent of the
total man-hours of exposure at all enrolled
plants.

The National Safety Competition is di-
vided into six groups to assure equality of
competition among operations with similar
working conditions. The winning operation
in each group is awarded the Sentinels of
Safety trophy and plant flag. In addition
each employee at the winning plant re-
ceives the Bureau’s Certificate of Accom-
plishment in Safety as a personal memento.

The following operations won the 1965
Sentinels of Safety trophies by working the
greatest number of injury-free man-hours
in each of the six competing groups:

Stone Quarries.—Calcite Quarry, Michi-

gan Limestone Operations of the United
States Steel Corp., Rogers City, Mich.

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

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

Open-Pit Mines (Metal and Nonmetal).—
Pierce Group mine, The Hanna Ore Min-
ing Co., Hibbing, Minn.

Underground Coal Mines.—Robena No. 4
mine, United States Steel Corp., Frick Dis-
trict, Waynesburg, Pa.

Surface Coal Mines.—No. 2 mine, Truax-
Traer Coal Division, Consolidation Coal
Co., Pinckneyville, IIl.

A total of 253 operations participated in
the National Sand and Gravel Safety
Competition sponsored by the Bureau.
More than 65 percent of these operations
were injury-free during 1965 and worked
over 4.6 million man-hours, or 46 percent
of the total man-hours of exposure of all
participants.

Two other competitions, one cosponsored
by the National Lime Association and the
other cosponsored by the National Slag As-
sociation, were conducted during 1965. A
total of 104 plants were entered in these
contests.






The Mineral Industry of Alabama

This chapter has been prepared under a cooperative agreement between the Burean of Mines,
U. S. Department of the Interior, and the Geological Survey of Alabama for collecting

information on all minerals except fuels.

By Ronald P. Hollenbeck' and Thomas A. Simpson 2

The value of mineral production in Ala-
bama reached a new high of more than
$246 million, 4 percent above the previous
record established in 1964. New high val-
ues were reported for bentonite, portland
cement, fire clay, kaolin, miscellaneous clay,
lime, crushed limestone, crushed marble,
mica, salt, and sand and gravel. Among the
States, Alabama ranked second in the pro-
duction of bauxite and scrap mica and
third in the production of native asphalt.

The mineral industry of Alabama was
dominated by the mining and processing of

coal and stone, the manufacturing of ce-
ment, and the production of crude petro-
leum, which together comprised 85 percent
of the total value of mineral output, com-
pared with 84 percent in 1964. The iron
ore industry continued to decline. Coal
production continued to increase, resulting
in the State’s coal-mining best year since
1948.

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

2 Assistant State geologist, Geological Survey
of Alabama, Tuscaloosa, Ala.

Table 1.—Mineral production in Alabama'

1964 1965
Mineral Quantity Value Value
(thousands) Quantity (thousands)
Cement
Portland________ thousand 876-pound barrels _____ 12,870 $40,108 18,765 $42,604
Masonry. th nd 280-p d barrels _____ 2,574 7,794 2,698 7,853
Clays 2. th nd short tons _____ 1,991 4,060 2,220 4,888
Coal (bituminous) do. 14,435 102,267 14,832 106,249
Iron ore (usable)__thousand long tons, gross weight__ 2,106 11,812 1,495 8,241
Lime. thousand short tons —_._. 599 7,118 653 7,905
Natural gas million cubic feet .____ 165 18 203 26
Petroleum (crude)-___thousand 42-gallon barrels ____ 8,498 22,095 8,064 21,047
Sand and gravel___________ thousand short tons _____ 5,840 6,191 6,422 7,195
Stone 3 do 15,852 24,976 17,987 30,810
Value of items that cannot be disclosed: Asphalt
(native), bauxite, slag cement, bentonite, kaolin,
scrap mica, salt, stone (dimension limestone, di-
mension marble, oystershell, and crushed sandstone
1965), and tale XX 9,251 XX 9,446
Total XX 285,690 XX 246,264

XX Not applicable.
1 Production as

sumption by producers).
2 Excludes bentonite and kaolin.

red by mine shipments, sales, or marketable production (including con-

8 Excludes certain stone; included with “Value of items that cannot be disclosed.”

237-043 O-67—5
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Figure 1.—Value of coal, cement, and iron ore, and total value of
mineral production in Alabama.

Table 2.—Value of mineral production
in constant 1957-59 dollars

(Thousands)
Year Value
1956 $198,712
1957 213,605
1958 194,053
1959 205,416
1960 225,882
1961 224,815
1962 228,652
1963 226,802
1964 T 242,146
1965 P 257,796

P Preliminary.

T Revised.

Trends and Developments.—Republic Steel
Corp. was constructing a $40 million plate
mill complex. The complex will include a
reheating furnace, a breakdown mill, fol-
lowed by a 134-inch rolling stand, more

powerful mill drives, and related shearing
and finishing facilities. The mill complex
was scheduled to go into operation in De-
cember 1966.

Alabama By-Products Corp. was develop-
ing a highly mechanized coal mine at Ghe-

' popa, near Graysville. Steps were being

taken to comply with the Alabama Water
Pollution Control Law. Production was
scheduled for late 1966.

Birmingham Slag Division, Vulcan Mate-
rials Co. completed construction and start-
ed operating a new expanded shale light-
weight aggregates plant at Bessemer with
an announced capacity of 400,000 tons per
year.

Jenkins Brick Co. completed construction
of a second plant with a capacity of 70,000
bricks a day just north of Montgomery.
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Table 3.—Employment and injury

experience in the mineral industries

Average Man-days Man-hour Number of Injury rates per
men Days worked worked injuries million man-hours
Year and industry working active (thou- (thou-
daily sands) sands) Fatal Nonfatal Fre-  Severity
quency
1964:

T} 5,299 222 1,174 9,292 7 124 14.10 6,694
Metal e ___ 1,299 288 374 3,117 1 39 12.83 3,001
Nonmetal and native

asphalt . _____ 1,093 283 309 2,490 — 37 14.86 288
Sand and gravel ____ 445 274 122 1,067 2 18 18.74 11,555
Stone oo 2,339 295 691 5,661 1 65 11.66 1,614

Total e 10,475 255 2,670 21,627 11 283 13.59 4,334

5,130 214 1,098 8,729 7 120 14.55 7,052

1,260 260 327 2,725 _— 40 14.68 1,118

929 274 256 2,066 — 30 14.52 3,105

475 275 131 1,142 2 19 18.39 14,011

Stone o o____ 2,490 292 728 5,971 3 65 11.39 4,100
Ttotal 10,284 274 2,539 20,633 12 274 18.86 5,404

P Preliminary.

Legislation and Government Programs.—
The Bureau of Mines operated the Tusca-
loosa Metallurgy Research Center at Tus-
caloosa, which has been conducting re-
search on many problems connected with
the mineral industries. During the year the
Area II Mineral Resource Field Office
(Tuscaloosa) was specifically engaged in
projects concerning resources of scrap iron,

aluminum, coal, talc, and anthophyllite in
the Southeastern States. At yearend, 346
miles of Alabama’s total Interstate highway
system mileage was open to traffic. Work
was in progress on 415 miles, and work
had not started on the remaining 113 miles
of Interstate highway designated for the
State.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Production of mineral fuels accounted
for 52 percent of the total value of mineral
production compared with 53 percent in
1964.

Asphalt (Native)—Alabama Asphaltic
Limestone Co. (Margerum quarry) crushed
bituminous limestone in Colbert County;
production declined 11 percent.

Coal (Bituminous).—Bituminous coal was
mined at 206 mines in 12 counties, 'com-
pared with 175 mines in 12 counties in
1964. The leading producing counties were
Jefferson, Tuscaloosa, and Walker. The
leading companies were Southeastern Elec-
tric Generating Co., United States Steel
Corp., Alabama By-Products Corp., and
Peabody Coal Co., which together supplied
47 percent of the total production of the
State. Production increased 3 percent but
was 29 percent less than the record estab-
lished in 1926. The average output per

mine decreased from 82,000 tons in 1964 to
72,000 tons in 1965. Captive tonnage was 49
percent of the total output compared with
45 percent in 1964.

Underground mines produced 67 percent
of the total production; strip mines, 32
percent, and auger mines, 1 percent.
Eighty-three percent of the coal was
shipped by rail or water, and 17 percent
by truck.

Ninety-two percent of the coal mined
underground was mechanically loaded; 87
mobile loading machines loaded 89 per-
cent, 4 self-loading conveyors, and 25 face
conveyors loaded 2 percent, and 1 contin-
uous miner loaded 1 percent.

Equipment, used at 143 underground
mines, included 143 cutting machines,
which cut 97 percent of the tonnage; 195
power drills, which drilled 98 percent; 135
locomotives; 28 tractors; 182 shuttle cars;
and 67 mother conveyors.
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Table 4.—Coal (bituaminous) production, by counties
1964 1965
County Value Value
Short tons (thousands) Short tons (thousands)
Bibb 230,073 $954 203,040 $946
Blount 2,596 14 53,384 270
Cullman 8,452 64 4,393 32
Etowah 126,560 672 134,227 712
Jacl 163,809 75 272,419 1,002
Jefferson oo __ 7,455,316 59,774 7,330,030 58,733
Marion 19,88 1,419 477,365 1,848
St. Clair e 4,00 10 35,000 148
}olh 686,879 5,723 674,751 6,091
Tusealoosa oo cooooooommee 1,101,488 4,797 1,187,750 5,154
Walker 4,182,893 27,306 4,305,506 30,544
Winston 158,500 759 158,727 769
Total - 14,485,454 102,267 14,831,592 106,249
Earliest record

to date —Zo oo 1,012,234,000 NA 1,027,066,000 NA

NA Not available.

Equipment used at 58 strip mines in-
cluded 81 power shovels, 29 draglines, 4
carryall scrapers, 92 bulldozers, 43 power
drills, and 108 trucks. An estimated 82 mil-
lion cubic yards of overburden was re-
moved.

Six coal-recovery augers, two bulldozers,
and eight trucks were used at five auger
mines.

Of the total production of coal, 77 per-
cent was cleaned at 28 cleaning plants.

Coke.—Six companies produced byprod-
uct metallurgical coke at seven plants in
Jefferson, Etowah, and Tuscaloosa Coun-
ties. Leading coke producers were United
States Steel Corp. and U.S. Pipe & Foundry
Co.

Natural Gas.—Marketed production of
natural gas from Marion County increased
23 percent.

Petroleum.—Production of crude petro-
leum decreased 5 percent and was 12 per-
cent below the 1963 record. Leading coun-
ties were Mobile and Escambia. During

Table 5.—Crude petroleum production,
by counties
(42-gallon barrels)

County 1964 1965
Baldwin ___________ 43,350 36,797
Choctaw ___ 265,707 310,468
Clarke _____ 133,931 126,701
Escambia __ 487,528 509,174
Mobile ____________ 7,567,484 7,080,860

Total _______ 8,498,000 8,064,000
Earliest record

__________ 65,876,000 73,940,000

Source: State Oil and Gas Board.

1965, 17 new producing wells were drilled.
The 513 producing wells were located in
the following counties: Baldwin, 7; Choc-
taw, 57; Clarke, 13; Escambia, 29; and Mo-
bile, 407. During the year 38 wells, totaling
201,602 feet, were drilled.

NONMETALS

Production of nonmetals accounted for
45 percent of the total value of mineral
production, compared with 42 percent in
1964.

Asbestos.—An  asbestos  (anthophyllite)
occurrence was being investigated by the
Bureau of Mines in Tallapoosa County.

Cement.—Eight companies produced ma-
sonry cement at nine plants in five coun-
ties. Leading producers were Southern Ce-
ment Co. and Ideal Cement Co. Shipments
increased 1 percent and tied the 1955
record. Consumption of masonry cement in
Alabama was 25 percent of the total ship-
ments. Other shipments were made to
Georgia (35 percent), Florida (11 per-
cent) , South Carolina (8 percent), Missis-
sippi (6 percent), Louisiana (6 percent),
North Carolina (4 percent), Tennessee (4
percent) , and other States (1 percent).

Seven companies produced portland ce-
ment at eight plants in five counties. Lead-
ing producers were Ideal Cement Co. (Mo-
bile plant) and Southern Cement Co.
(Calera plant) . Shipments increased 7 per-
cent and set a new record for the State.
Consumption of portland cement in Alaba-
ma was 39 percent of shipments. Other
shipments were made to Georgia (21 per-
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cent) , Mississippi (13 percent), Florida (12
percent) , South Carolina (5 percent), and
other States (10 percent).

Raw materials used in manufacturing
portland cement included limestone and
oystershell (47 percent), cement rock (34
percent), clay and shale (11 percent), and
other materials (8 percent).

Fifty-one percent of the portland cement
was used for ready-mixed concrete; high-
way contractors used 16 percent; concrete-
products manufacturers, 15 percent; build-
ing materials dealers, 6 percent; and other
users consumed 12 percent. The annual ca-
pacity of portland cement plants was 16.1
million barrels.

Southern Cement Co. and Cheney Lime
& Cement Co. produced slag cement at
Jefferson and Blount County plants. Ship-
ments decreased 5 percent and were 80
percent below the record established in
1952.

Clays.—Thirteen companies mined fire
clay for refractories at 17 mines in 6 coun-
ties. Leading producers were Donoho Clay
Co. and Russell Coal & Clay Co. with
mines in Calhoun and Walker Counties.
Production increased 19 percent to 460,000
tons to set a new record. Twenty-three
companies mined 1,759,000 tons of miscella-
neous clay at 27 mines in 12 counties for
heavy clay products, portland cement, and
lightweight aggregate. Leading producers
were Bickerstaff Brick Co., Inc., in Russell
County, Jenkins Brick Co., with plants in
Montgomery and Elmore Counties, and
Dixie Brick Co. in Russell County. Produc-
tion increased 12 percent, setting a new
record. Harbison-Walker Refractories Co.
and Thomas Alabama Kaolin Co. mined
kaolin in Henry and Marion Counties for
a variety of uses. Production increased 9
percent to set a new record. American Col-

loid Co. produced bentonite in Lowndes
County; production increased 200 percent
in their second year of operation.

Lime.—Six companies produced quick-
lime and hydrated lime at seven plants in
Shelby and Dallas Counties for building,
agricultural, chemical, and industrial uses.
Leading producers were Southern Cement
Co. (Roberta and Keystone limekilns) and
Longview Lime Corp. Production increased
9 percent, setting a new record.. Consump-
tion of lime in Alabama was 58 percent of
total shipments. Other shipments were
made to Florida (17 percent), Georgia (13
percent) , Tennessee (5 percent), and other
States (7 percent).

Six companies recovered quicklime at by-
product plants at seven papermills in six
counties. Leading producers of regemerated
lime were Scott Paper Co. and Internation-
al Paper Co., operating plants in Mobile
County.

Mica—U.S. Gypsum Co. mined scrap
mica at the Micaville mine. Production in-
creased 8 percent over the 1964 record.
Among the States, Alabama ranked second
in the production of scrap mica. Most of
the mica was shipped to St. Louis, Mo. for
further grinding, although some was
ground in Alabama and shipped to various
consumers.

Salt.—Olin Mathieson Chemical Corp.
produced salt in brine in Washington
County. Production increased 3 percent
above the 1964 record.

Sand and Gravel.—Thirty-four companies
mined sand and gravel at 37 mines in 25
counties. Leading counties were Montgo-
mery, Macon, Mobile, and Escambia. Lead-
ing producers were Birmingham Slag
(Montgomery and Macon Counties), Ala-
bama Gravel Co. (Elmore and Montgom-
ery Counties), and Dallas Sand % Gravel

Table 6.—Fire clay sold or used by producers, by uses

1964 1965
Value Value
Use
Average Average
Short tons Total per ton Short tons Total per ton
Firebrick and
block oo 175,204 $709,050 $4.05 233,996 $947,244 $4.05
Foundries and
steelworks _ . ________ 201,593 1,795,674 8.91 221,457 2,237,567 10.10
Other uses® ____________ 10,410 76,200 .32 4,997 34,790 6.96
Total ____________ 387,207 2,580,924 6.67 460,450 3,219,601 6.99

1 Includes high-alumina brick (1964), mortar, and exports (1965).
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Table 7.—Lime sold or used by producers, by uses

1964 1965

Value Value
Use Average Average
Short tons Total per ton  Short tons Total per ton
Paper e 150,202 $1,7317,856 $11.57 179,541 $2,251,069 $12.54
Steel electric furnaces .. 33,164 - 386,477 11.65 49,032 620,155 12,65
Water purification .- 40,867 558,188 13.54 46,842 599,852 12.81
Alumi 22,553 259,871 11.52 w W w
W w w 1,125 14,319 12.73
7,230 87,149 12.05 w w w
4,672 60,096 12.86 W N4 : W
340,459 4,033,732 12.63 876,697 4,419,860 11.73
599,147 7,118,369 11.88 653,237 7,905,255 12.10

W Withheld to avoid disclosing individual company confidential data.

1Includes lime used for construction, agriculture, alkalies, copper (1964), brick sand-lime slag,
brick silica, calcium carbide, coke, food, insecticides, ore concentration, paint, petroleum, refining,
well drilling (1964), sewage, wire drawing (1964), steel basic-oxygen, steel open-hearth magnesium,

other uses, and uses indicated by symbol W.

Table 8.—Sand and gravel sold or used by producers, by counties
(Thousand short tons and thousand dollars)

1964 1965
County
Quantity Value Quantity Value
Aut. 504 $409 w W
Barbour 19 33 26 $38
Cherokee 36 45 2 5
Cleburne 9 11 —_—— ———
Conecuh 40 46 w
Dallas 289 239 281 281
E bi W w 424 467
Etowzh 140 202 w
Jefferson ——— —— 20 18
Macon 626 849 601 796
Marion —_—— —_—— 25 38
Mobile 499 500
Monroe 45 39 69 62
Montgomery 1,315 1,202 1,327 1,321
Raussell 188 189 w
Other Counties? __________________ 2,679 2,927 8,148 3,669
Total 5,840 6,191 6,422 7,195

‘W Withheld to avoid disclosing individual company confidential data.

1Includes Chilton, Clarke, Crenshaw (1965), Elmore, Fayette (1965), Franklin, Geneva, Houston,
Morgan, Tuscaloosa, and Washington Counties, and counties indicated by symbol

Co., Inc. Production increased 10 percent
above the 1964 record. Virtually the entire
production was processed by washing. Of
the total production, 57 percent was
shipped by truck, 36 percent by rail, and 7
percent by water. Of the total production,
16 percent was produced at portable
plants. The size of the plants producing
sand and gravel is illustrated by the fact
that 49 percent of the plants, with a total
production of less than 100,000 tons, ac-
counted for only 14 percent of the total.
Stone.—Thirty-three companies crushed
limestone at 41 quarries in 18 counties.
Leading counties were Shelby, Jefferson,
Madison, and Morgan. Leading producers
were Birmingham Slag, Madison Limestone
Co., Lone Star Cement Corp., and South-

ern Cement Co. Production increased 13
percent above the 1964 record. Of the total
commercial production, 59 percent was
shipped by truck, 27 percent by rail, and
14 percent by conveyor belt.

Georgia Marble Co. and Sisson Bros.
Stone Co. quarried dimension limestone in
Franklin and Blount Counties for rough
architectural, rough construction, and
dressed building stone. Production in-
creased 11 percent but was 24 percent be-
low the 1956 record. Thompson-Weinman
& Co., Moretti-Harrah Marble Co., and
Georgia Marble Co. crushed marble at Sy-
lacauga for paint, putty, plastics, rubber,
roofing granules, and other uses. Produc-
tion increased 20 percent above the 1964
record.
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Table 9.—Sand and gravel sold or used by producers, by uses
(Thousand short tons and thousand dollars)

1964 1965
Use Value Value
Average Average
Quantity Total per ton Quantity Total per ton
Sand:
Structural oo 1,820 $1,703 $0.94 2,348 $2,266 $0.97
Paving 1,005 920 .92 117 656 91
Filtration oo W w w 56 56 1.00
Fill 100 85 .85 17 14 82
Railroad ballast _____________ 11 5 45 ——— —— —
Other uses? .. 252 425 1.69 297 486 1.64
Total sand ———oo_ oo 3,188 3,138 .98 8,435 3,478 1.01
Gravel:
Structural o ____ 1,169 1,403 1.20 2,098 2,590 1.23
aving 1,276 1,442 1.13 559 669 1.20
Other uses? ________________ 207 208 1.00 330 458 1.39
Total gravel ______________ 2,652 8,053 1.15 2,987 3,717 1.24
Total sand and gravel _____ 5,840 6,191 1.06 6,422 7,195 112
‘W Withheld to avoid disclosing individual company confidential data.
1Includes engine, molding, and other sands, and uses indicated by symbol W.
2 Includes fill and other gravel.
Table 10.—Crushed limestone sold or used by producers, by counties
1964 1965
County
Short tons Value Short tons Value
400,000 $511,800 453,051 $730,382
w w 1,120,379 1,328,341
52,987 78,580 — ———
7,533 12,800 10,447 31,341
109,946 211,427 - —
3,054,194 3,384,224 4,042,196 4,700,295
69,658 104,487 51,02 76,540
Marshall w w 258,773 387,720
Shelby 4,608,955 6,203,278 4,872,815 6,741,595
Other Counties? ___________ 7,105,151 7,766,065 6,677,979 6,596,182
Total - 15,408,424 18,272,661 17,486,167 20,592,896

W Withheld to avoid disclosing individual company confidential data.

1Includes Bibb, Covington, DeKalb, Etowah,

, Franklin, Lee, (1965), Madison, Marengo, Morgan,

St. Clair, Talladega, Tuscaloosa (1964), and Washingbon Counties, and counties indicated by

symbol W.

Moretti-Harrah Marble Co. and Georgia
Marble Co. quarried dimension marble at
Sylacauga for rough and dressed building
stone and for dressed monumental stone.
Production decreased 16 percent and was
29 percent below the 1962 record.

Radcliff Materials, Inc., and Southem
Oystershell Milling Corp. crushed oyster-
shell from Mobile Bay for concrete, roads,
cement, and poultry grit. Production de-
creased 1 percent. and was 37 percent below
the 1957 record.

United States Steel Corp., Enos Vann,
and Sam P. Acton crushed sandstone for
cement, foundries, and refractories. Produc-
tion decreased 28 percent and was 91 per-
cent below the 1956 record. Brookshire &

Kirkland quarried a small quantity of di-
mension sandstone for building stone in
Marshall County.

Tale.—American Talc Co. mined and
ground talc at Winterboro for paint,
paper, toilet preparations, and other uses.
Production declined 52 percent below the
1964 record. The Bureau of Mines was
investigating a talc and asbestos deposit at
Dadeville, in cooperation with the Alaba-
ma Geological Survey.

Tripoli—Alasil Corp. mined tripoli mear
Waterloo for foundry facing.

Vermiculite.—Zonolite Co. exfoliated ver-

miculite at its plant near Birmingham, us-
ing crude materials from other States.
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Table 11.—Crushed limestone sold or used by producers, by uses

1964 1965
Use Value Value

Average Average

Short tons Total per ton Short tons Total per ton
Concrete and roads _____ 8,538,779 $10,771,183 $1.26 10,185,299 $12,208,595 $1.20
Cement manufacture .. 8,924,981 2,712,369 .69 3,969,157 2,757,899 .69
Lime manufacture ______ 1,127,469 1,684,809 1.49 1,115,403 1,758,515 1.58
Fluxing stone ————______ 961,491 1,564,160 1.63 867,124 1,394,739 1.61
Agst 410,458 681,164 1.66 546,291 892,282 1.63
Riprap oo W w w 77,383 101,608 1.31
Asphalt filler 13,127 66,269 5.05 w W w
Other uses ! 432,119 792,707 1.83 725,510 1,479,258 2.04
Total . 15,408,424 18,272,661 1.19 17,486,167 20,592,896 1.18

‘W Withheld to avoid disclosing individual company confidential data.
1Includes refractory stone, rock dust for coal mines, railroad ballast, paper, alkali, stone sand,
mineral food, other uses, and uses indicated by symbol W.

Table 12.—Usable iron ore shipments, by counties

1964 1965
County Long tons Value Long tons Value

Barbour e W 97,929 $479,230
Butler 328,858 $1,634,687 152,842 799,150
Crenshaw ___________________ w 24,265 140,000
Jefferson __ _ 1,050,565 w 539,051 w
Pike 92,397 938,000 228,318 1,169,200
Tuscaloosa ———__ - 49,798 w 34,378 W
Other Counties? _______ - 484,677 9,238,843 417,889 5,653,677

Total —____________ 2,106,295 11,811,530 1,494,672 8,241,257

‘W Withheld to avoid disclosing individual company confidential data.
1Includes Blount, Calhoun (1964), Cherokee (1964), Franklin, Shelby (1965), and Talladega
(1964) Counties, and countiies indicated by symbol W,

Table 13.—Usable iron ore production and shipments

1964 1965
Iron content, Iron content,
Long tons natural Long tons natural
(percent) (percent)
Production:
Hematite - 1,165,795 34 634,342 34
Limonite _ 1,026,050 46 906,092 44
Shipments:

Direct-shipping ore ___ 275,330 32 121,766 34
Concentrates and sinter _____ 1,830,965 41 1,372,906 43
Table 14.—Mine production and shipments of crude iron ore

1964 1965
Number Long Number Long
of mines tons of mines tons
Mine production:
By varieties:
Hematite 2 1,408,311 2 759,143
Limonite 20 4,103,900 22 3,343,800
By mining methods:
Open pit 21 4,236,523 23 3,443,800
A Underground 1 1,270,688 1 659,143
Shipments from mines:
Direct to consumers ___________________ 2 275,330 1 121,766
To beneficiation plants ________________ 22 5,166,449 23 3,936,754
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METALS

Aluminum.—Reynolds Metals Co. operat-
ed the Listerhill aluminum reduction plant
at Sheffield.

Bauxite.—Harbison-Walker ~ Refractories
Co., Wilson-Sneed Bauxite Co., and R. E.
Wilson Mining Co. mined crude bauxite in
Barbour and Henry Counties for refrac-
tories and chemicals. Production increased
30 ‘percent. Among the States, Alabama
ranked second in the production of baux-
ite.

Iron Ore.—Total shipments of iron ore
decreased 29 percent and were 83 percent
below the 1942 record. Of the total ship-
ments, 8 percent was direct-shipping ore,
compared with 13 percent in 1964, 15 per-
cent in 1963, and 31 percent in 1962. The
number of operating mines increased from
22 to 24, but the average usable production
per mine decreased from 100,000 tons to
62,000. Among the States, Alabama ranked
ninth in production of iron ore.

Woodward Iron Co. mined red iron ore
(hematite) at the Pyne mine in Jefferson
County and the Vance mine in Tuscaloosa
County. Total production decreased 46 per-
cent and was 92 percent below the 1942
record.

Nineteen operators mined brown iron

REVIEW BY

Mineral production was reported from
51 of the 67 counties compared with 49 in
1964. The major producing counties were
Jeffexrson, Walker, Mobile, and Shelby,
which together furnished 75 percent of the
total State value.

Baldwin.—Production of crude petroleum
from seven wells decreased 2 percent.
Three dry wildcat oil wells were drilled,
totaling 28,922 feet. Fairhope Clay Prod-
ucts Co. mined miscellaneous clay for
heavy. clay products.

Barbour—H. D. Loflin and Phillips-
Holmes Co., Inc., (new operation) mined
brown iron ore. R. E. Wilson Mining Co.
and Wilson-Sneed Mining Co. mined baux-
ite for chemicals and refractories. McKen-
zie Construction Co. mined building and
paving sand and building gravel at Eufau-
la.

Bibb.—Nine coal mines were active; lead-
ing producers were C & C Coal Co., Inc,
Bibb Mining Co., and E. & P. Mining Co.
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ore (limonite) at 22 mines in 7 counties.
Leading counties were Franklin, Pike, and
Butler. Leading producers were Shook &
Fletcher Supply Co. (Blount and Franklin
Counties), Glenwood Mining Co., Inc.
(Butler and Pike Counties), and U.S. Pipe
& Foundry Co. (Franklin County). Produc-
tion decreased 12 percent and was 54 per-
cent below the 1942 record.

Magnesium.—Alabama Metallurgical Corp.
produced magnesium metal from dolomite
at Selma.

Pig Iron and Steel.—United States Steel
Corp., Republic Steel Corp., U.S. Pipe &
Foundry Co., and Woodward Iron Co. pro-
duced 4,296,000 tons of basic, foundry, and
malleable pig iron compared with 4,321,000
tons in 1964. Value of shipments was $235
million compared with $234 million in
1964. Imports of iron ore, chiefly from
Venezuela and Brazil, increased 22 percent.

Consumption of iron ore in agglomerat-
ing plants, blast furnaces, and steel fur-
naces was 35 percent domestic ore and 65
percent imported ore. This was the second
year in which use of imported ore exceed-
ed that of domestic ore. In 1962, imports
had been 38 percent of total ore consumed,
in 1963, 50 percent, and in 1964, 59 per-
cent.

COUNTIES

Alamet Corp. crushed limestone for lime
which was used in the manufacture of me-
tallic magnesium.

Blount.—Shook & Fletcher Supply Co.
mined brown iron ore at the Champion
mine. Four coal mines were active; leading
producers were Youngblood Coal Co. (Le-
high strip mine) and BTU Corp. (Trafford
strip mine) . Cheney Lime & Cement Co.
produced masonry and slag cements at the
Graystone mill. Harbison-Walker Refrac-
tories Co. mined fire clay at its Thermal
mine for refractories. Sisson Bros. Stone Co.
produced dimension limestone for rough
architectural and dressed building stone,
curbing, and flagging. One dry wildcat oil
well was drilled to a depth of 430 feet.

Bullock.—A dry wildcat oil well was
drilled to a depth of 1,500 feet.

Butler.—Eight companies mined brown
iron ore. Leading producers were Pigeon
Creek Mining Co., B & C Construction Co.,
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Table 15.—Value of mineral production in Alabama, by counties *

Minerals produced in 1965 in order of

GCounty 1964 1965 value
$409,000 w Sand and gravel.
w $100,640 Petroleum, miscellaneous clay.
w w Iron ore, bauxite, sand and gravel.
w w Coal, limestone.
w w Iron ore, coal, cement, fire clay, lime-
stone.
1,634,687 799,150 Iron ore.
w w Fire clay, limestone, miscellaneous clay.
w 5,000 Sand and gravel.
w w Do.
w 810,321 Petroleum.
W Petroleum, sand and gravel.
11,000 —_—
A\ w Limestone, native asphalt.
46,000 w Sand and gravel.
w w Limestone.
w w Iron ore, sand and gravel.
142,471 31,673 Coal.
w w Sand and gravel, lime.
w w Limestone.
w w Sand and gravel, miscellaneous clay.
w w Petroleum, sand and gravel, miscellaneous
clay.
w w Coal, limestone, sand and gravel, fire clay.
——— w Sand and gravel.
8,252,514 3,641,954 Iron ore, limestone, sand and gravel, fire
clay.
w w Sand and gravel.
W w Bauxite, kaolin, limestone.
w w Sand and gravel.
986,325 1,002,671 Coal.

94,916,276 94,316,913 Coal, cement, limestone, iron ore, mis-
cellaneous clay, sandstone, sand and
gravel.

Lauderdale —_— w Tripoli.
Lee e — w Limestone.
Limest 104,487 76,540 Do.
Lowndes . w w Bentonite.
Macon ... 849,000 796,000 Sand and gravel.
Madison - - W w Limestone, miscellaneous clay.
Marengo - w w Cement, limestone.
Marion . W w Coal, kaolin, sand and gravel.
Marshall _ w 390,290 Limestone, sandstone.
Mobile womecam w W Petroleum, cement, oystershell, sand and
gravel, miscellaneous clay.
Monroe oo 38,000 62,000 Sand and gravel.
Montgomery —— w 1,442,350 Sand and gravel, miscellaneous clay.
Morgan _ — w w Limestone, sand and gravel.
Pike ._--_ - 938,000 1,169,200 Iron ore.
Randolph _— w w Mica.
Russell _____. - 721,500 w Miscellaneous clay, sand and gravel.
St. Clair ___________ w w Cement, limestone, fire clay, coal,
miscellaneous clay.
Shelby oo~ 25,819,543 217,828,773 Lime, cement, limestone, coal, miscellane-
ous clay, iron ore.
Talladega w w Marble, limestone, tale.
w w Coal, sand and gravel, iron ore.
w w Coal, fire clay, miscellaneous clay.
w W Salt, limestone, sand and gravel.
759,125 768,635 Coal.
105,056,066 118,021,890
Total _______. - 235,690,000 246,264,000

‘W Withheld to avoid disc]bsing individual company confidential data.

1The following counties are not listed b no p

5

was reported: Bullock, Chambers,

Clay, Coffee, Coosa, Dale, Greene, Hale, Lamar, Lawrence, Perry, Pickens, Sumter, Tallapoosa,

and Wilcox.

?Includes value of natural gas, and counties indicated by symbol W.
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and KMC Mining Co. Shipments declined
54 percent.

Calhoun.—Three companies mined fire
clay for refractories; producers were Dono-
ho Clay Co., Dixie Clay Co., and Leroy
Lackey. Hodges & Co. crushed limestone
near Anniston for concrete aggregate,
roads, and fluxing stone. Frame Brick &
Tile Co. mined miscellaneous clay for
heavy clay products at three separate
mines. '

Choctaw.—Production .of crude petro-
leum from 57 wells increased 17 percent.
One dry wildcat and 10 development (7
oil, 1 dry, 2 service) wells were drilled,
totaling 43244 feet. Marathon Southern
Corp. produced regenerated lime for use in
paper manufacture.

Clark.—Production of crude petroleum
from 13 wells decreased 5 percent. Two dry
wildcat wells were drilled, totaling 16,587
feet. Jackson Sand & Gravel Co. mined
building sand and gravel.

Colbert.—Birmingham Slag, Alabama As-
phaltic Limestone Co., and Ralph Rogers &
Co., Inc., crushed limestone for concrete
aggregate and roadstone. Alabama Asphal-
tic Limestone Co. produced native asphalt
for roadstone.

Crenshaw.—McGhee & Merrill Co. mined
brown iron ore at its Searcy mine. South-
ern Sand Co. opened a new operation near
Brantley and produced molding sand.

Dallas.—C. Pierson Cosby mined build-
ing, engine, and filtration sands. Alabama
Metallurgical Corp. produced lime at the
Selma plant, which was used by the com-
pany in the manufacture of magnesium
metal.

Escambia.—Production of crude petro-
leuni from 29 wells increased 4 percent.
One dry wildcat well was drilled to a
depth of 6,310 feet. Dixie Sand & Gravel
Co., Flomaton Gravel Co., Inc.,, and Ward
Gravel Co. mined building and paving
sand and gravel. Keego Clay Products Co.
mined miscellaneous clay near Brewton for
heavy clay products. Container Corp. of
America recovered regenerated lime for use
in paper manufacture.

Etowah.—Republic Steel Corp. produced
pig iron and steel at its Gadsden plant.
Robbins Coal Co. Inc., mined bituminous
coal at its Southview strip mine. Birming-
ham Slag and Herbert Construction Co.

crushed limestone for riprap, <concrete
aggregate, and roadstone. Southside Sand
Co. mined building and paving sand and
building gravel. R & F Sand Co. mined
fire clay near Gadsden.

Fayette.—Fayco, Inc., opened a new oper-
ation and produced building sand and
gravel. Three dry wildcat oil wells were
drilled, totaling 2,601 feet.

Franklin.—Shook & Fletcher Supply Co.,
US. Pipe & Foundry Co., and Walston
Hester & T. E. Farned mined brown iron
ore. Birmingham Slag, Clarke & Ford, and
Georgia Marble Co. crushed limestone for
asphalt filler, riprap, concrete, and roads.
Tennessee Valley Sand & Gravel Co. and
North Alabama Sand Co. Inc. mined build-
ing and paving sand and gravel. Georgia
Marble Co. produced dimension limestone
for rough construction, rough architectural,
and dressed building stone. Tennessce Val-
ley Sand & Gravel Co. mined fire clay for
refractories.

Henry.—Harbison-Walker Refractories Co.,
operating one mine, and Wilson-Sneed
Mining Co., operating two mines, mined
bauxite for refractories and chemicals.
Harbison-Walker Co. also mined kaolin.
Abbeville Lime Co. crushed limestone for
agstone.

Jackson.—Four coal mines were active;
the leading producer was Farco Co., Inc.
(Fies No. 1 strip mine). Coal shipments
increased 66 percent.

Jefferson.—Seventy-six coal mines were
active; the leading producers were United
States Steel Corp. (Concord No. i mine),
Alabama By-Products Corp. (Maxine mine),
and Woodward Iron Co. (Mulga mine).

Universal Atlas Cement, Lehigh Portland
Cement Co., Lone Star Cement Corp., and
Alpha Portland Cement Co. produced ma-
sonry and portland cements. Southern Ce-
ment Co. produced masonry and slag ce-
ments.

Dolcito Quarry Co., United States Steel
Corp., Wade Sand & Gravel Co., Inc., (new
operation), Lehigh Portland Cement Co.,
Alpha Portland Cement Co., Lone Star Ce-
ment Corp., and U.S. Pipe & Foundry Co.
crushed limestone for cement, fluxing
stone, concrete, roads, agstone, asphalt
filler, metallurgical uses, and rock dust for
coal mines. The Alabama State Highway
Department crushed limestone for concrete
and roads.
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United States Steel Corp., U.S. Pipe &
Foundry Co., Woodward Iron Co., and Re-
public Steel Corp. produced pig iron. Unit-
ed States Steel Corp. also produced steel.
Woodward Iron Co. operated the Pyne
mine and mined red iron ore.

Birmingham Slag Division, Vulcan Mate-
rials Co. operated the Parkwood mine tc
obtain shale for production of lightweight
aggregates at a new 400,000 tons-per-year
rotary kiln plant at Bessemer.

Lehigh Portland Cement Co., Natco
Corp., Birmingham Slag, United States
Steel Corp., Lone Star Cement Corp., Ste-
phenson Brick & Tile Co., Birmingham
Clay Products Co., Watkins Brick Co., and
W. S. Dickey Clay Manufacturing Co.
mined miscellaneous clay for use in cement
and heavy clay products.

Universal Atlas Cement, Enos Vann, and
Sam P. Acton crushed sandstone for ce-
ment, foundries, and refractory uses.

Wade Sand & Gravel Co. mined paving
sand.

Zonolite Co. exfoliated vermiculite at its
Birmingham plant.

Lauderdale.—Alasil Corp. opened a new
mine near Waterloo and mined a small
quantity of tripoli.

Macon.—Birmingham Slag, Sharpe Sand
& Gravel Co., and Tri-State Sand Co.
mined building, paving, fill, and molding
sand and building and paving gravel.

Madison.—Madison Limestone Co. oper-
ated three quarries and crushed limestone
for concrete and roads. Huntsville Brick &
Tile Co. and Alabama Brick & Tile Co.
mined miscellaneous clay for heavy clay
products. One dry wildcat oil well was
drilled to a depth of 1,310 feet.

Marengo.—Lone Star Cement Corp. pro-
duced portland cement and crushed lime-
stone, used in the manufacture of cement.
Gulf States Paper Corp. produced regener-
ated lime for use in the manufacture of
paper.

Marion.—Coal production increased 49
percent; 35 coal mines were active; leading
producers were Coalite, Inc. (Brilliant
strip mine), Brookside-Pratt Mining Co.
(New River strip mine), and H & F Coal
Co. (No. 4 mine). Thomas Alabama Kao-
lin Co. mined kaolin near Hackelburg.
Thompson Sand & Gravel Co. opened a
new operation and mined building sand
and gravel. One dry wildcat oil well was
drilled to a depth of 658 feet.

Marshall.—C. A. Langford & Co. crushed
limestone for concrete, roads, and agstone.
Brookshire & Kirkland Sandstone Co. pro-
duced dimension sandstone for rough ar-
chitectural st6ne.

Mobile.—Production of crude petroleum
from 407 wells decreased 6 percent; six de-
velopment wells, totaling 53,016 feet, were
drilled. Ideal Cement Co. produced ma-
sonry and portland cements from oyster-
shells. Radcliff Materials, Inc., and South-
ern  Opystershell Mining Corp. dredged
oystershells from Mobile Bay for cement,
concrete and roads, and poultry grit. Rad-
cliff Materials, Inc.,-and Hicks Sand Co.
mined building, paving, and fill sand and
building and paving gravel. Ideal Cement
Co. mined miscellaneous clay for cement.
Scott Paper Co. and International Paper
Co. produced regenerated lime for use in
their paper plants.

Monroe.—Manning’s Sand & Gravel Co.
mined building sand and building and
paving gravel. Two dry wildcat oil wells
were drilled, totaling 20,400 feet.

Montgomery.—Birmingham Slag, Alaba-
ma Gravel Co., Deep South Construction
Co., Inc., and a new producer, C. T. Hal-
stead, mined building, paving, molding,
and engine sand, and paving and building
gravel. Jenkins Brick Co. mined miscella-
neous clay for heavy clay products.

Morgan.—Waters Quarries, Inc., Trinity
Stone Co., Inc.,, and Alabama State High-
way Department crushed limestone for
roadstone, riprap, and agstone; production
more than doubled. Decatur Sand & Gravel
Co. mined building sand and gravel near
Decatur.

Pike.—Glenwood Mining Co., Inc., Dun-
bar Mining Co., Inc., Armco Mining Co.,
Gibson Mining Co. (new operation), Pi-
geon Creek Co., and Loflin Mining Co.
mined brown iron ore. One dry wildcat oil
well was drilled to a depth of 1,226 feet.

Russell.—Dixie Brick Co., Bickerstaff
Brick Co., Inc, and Bickerstaff Co., Inc.,
mined miscellaneous clay for heavy clay

products. Consolidated Gravel Co., Inc.,
mined building sand and gravel.
St. Clair—National Cement Co. pro-

duced portland and masonry cements at
the Ragland mill and crushed limestone
for use in the manufacture of cement. Ri-
verside Clay Co. mined fire clay at two
mines, Pell City and McAffee. Fulgham
Coal Co. mined coal. Ragland Brick Co.
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and National Cement Co. mined miscella-
neous clay for heavy clay products and ce-
ment.

Shelby.—Southern Cement Co., Longview
Lime Corp., Alabaster Lime Co., United
Cement Co. Inc., and Cheney Lime & Ce-
ment Co. produced quicklime and hydrat-
ed lime for building, agriculture, chemical,
and industrial uses. Southern Cement Co.
produced masonry and portland cements at
the Calera mill. Birmingham Slag, South-
ern Cement Co., Longview Lime Corp.,
Southern Rock Products Co. Inc., Alabaster
Lime Co., Montevallo Limestone Co.,
Cheney Lime & Cement Co., and U.S. Gyp-
suin Co. crushed limestone for riprap, flux-
ing stone, paper, coal dust, lime, asphalt
filler, mineral food, cement, agstone, con-
crete aggregate, roadstone, alkali, and other
chemicals.

Nine coal mines were active; leading
producers were Southern Electric Generat-
ing Co. (Segco No. 2 mine), River Valley
Coal Co. (River Valley No. 8 mine), and
Alabama Red Ash Coal Co. (No. 2 mine).

Southern Cement Co. mined miscella-
neous clay for cement. Shook & Fletcher
Co. opened a new operation and mined
brown iron ore.

Talladega.—Thompson-Weinman & Co,
Moretti-Harrah Marble Co., and Georgia
Marble Co. crushed marble for whiting
and roofing granules; production increased
20 percent. Moretti-Harrah Marble Co. and
Georgia Marble Co. produced dimension
marble for rough interior building stone,
for sawed, dressed interior and exterior
building stone, and for sawed and dressed
monumental stone. Talladega Materials Co.
Inc, and a new operation, Birmingham
Slag Co., crushed limestone for concrete

and roads; production increased 81 percent.
American Talc Co. mined and ground talc
at Winterboro for paint, paper, and toilet
preparations. Kimberly-Clark Corp. pro-
duced regenerated lime for use in its paper
plant.

Tuscaloosa—Eleven coal mines were ac-
tive; leading producers were Peabody Coal
Co. (Seminole strip mine), Abston Con-
struction Co. (Lima strip mine), and Mit-
chell Bros. Construction Co. (Mitchell No.
2 and No. 3 strip mines) . Yazoo Gravel Co.
Inc. and Tuscaloosa Sand & Gravel Co.
mined building sand and gravel. Wood-
ward Iron Co. mined red iron ore at the
Vance mine. Gulf States Paper Corp. pro-
duced regenerated lime.

Walker.—Coal production increased 3
percent from 53 active mines; leading pro-
ducers were Southern Electric Generating
Co. (Segco No. 1 mine), Bankhead Mining
Co., Inc., (Cobb strip mine), and Alabama
Power Co. (Gorgas mine). Nine companies
mined fire clay; leading producers were
Russell Coal & Clay Co., Natco Corp., and
Taft Coal & Clay Co.; production increased
32 percent. K & S Coal & Clay Corp. and
Beaird Coal & Clay Co. (new operation)
mined miscellaneous clay for heavy clay
products.

Washington.—Olin Mathieson Alabama
Chemical Corp. produced salt brine for use
in the McIntosh plant. Lone Star Cement
Corp. crushed limestone at the St. Stephens
quarry and transported it to New Orleans
for use in the manufacture of cement.
Faith & Hayes Sand & Gravel Co. and Mid-
South Materials, Inc., mined building and
paving sand and gravel. One dry wildcat
and one dry development oil wells were
drilled, totalling 21,759 feet.






The Mineral Industry of Alaska

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

By Kevin Malone,! Donald P. Blasko,2 and Phil R. Holdsworth 3

Discovery of new offshore oilfields in
Cook Inlet at Granite Point, McArthur
River, and Trading Bay, and extension of
the Middle Ground Shoal field (discovered
in 1964) 6 miles southward, featured the
news of the mineral industry in 1965.
New gas discoveries at Birch Hill, North
Fork, and the Moquawkie Indian Reserva-
tion and extension of the Cook Inlet gas-
field 2 miles to the southwest were of
major significance in the industry’s efforts
to define Alaska gas resources for possible
exportation either as liquefied natural gas
or as chemical-fertilizer products.

Value of mineral production was $83.5
million compared with $65.9 million in
1964. Most of the increase was attributa-
ble to sand and gravel where more realistic
pricing by Federal and State agencies re-
sulted in an increase to $1.14 per short
ton from $0.71 per ton in 1964; an in-
crease in physical volume of sand and
gravel was also an appreciable factor. Qut-

All Physical scientist, Bureau of Mines, Juneau,
aska.

2 Petroleum engineer, Bureau of Mines, An-
chorage Field Office, Anchorage, Alaska.

3 Commissioner, Department of Nl.tu:ral Re-
sources, State of Alaska, Juneau, Ale:

Table 1.—Mineral production in Alaska 1

1964 1965
Mineral Qua Val Q Vah
ntity alue uantity ue
(thousands) (thousands)
Antimony ore and concentrate
short tons, antimony content.._ 14 $18 1 81
Coal (bituminous)_.______...__ thousand short tons._ . 745 5,008 ‘803 6,095
Copper (recoverable content of ores, etc.
short toms_. 11 7 32
Gold (recoverable content of ores, etc.) _troy ounces. . 58,416 2,045 42,249 1,479
Lead (recoverable content of ores, etc.) ._.short toms_. _______.__. __._______. 9 3
Mercu 76 pound flasks_ . 303 95 w W
Natur: - - -million cubic feet_ . * 6 238 1,719 7,255 1,799
Peat - .. short toms. _ 2,350 19 1,967 16
Petroleum (crude)..____ thousand 42-gallon barrels. . 11, 1059 33,627 11,128 34,073
Sand and gravel __ . __._____.. thousand short tons_. ,089 ,4 30 266 34,467
Silver (recoverable content of ores, etc.)
thousand trov ounces.__ 7 9 8 10
Value of items that cannot be disclosed: Gem
mercury, platinu?-zrfup gxitglséegt%ne, tin,
uranium ore and values indica y sym-
bol W o cecmeeaas XX 4,912 XX 5,489
Total. o cciccmceaan XX 65,947 XX 83,455

* Revised.

W Withheld to avoid d:sclosmg mdwldual company confidential data.
b ts, sales, or marketable production (including consumption by

1 Production as
producers).

red by mine

XX Not applicable.
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Figure 1.—Total value of mineral production in Alaska.

Table 2.—Value of mineral production in
constant 1957-59 dollars
(Thousands)

Year Value

$23,487

» Preliminary. r Revised.

put of gold, following the trend of recent
years, was again down, with a value of
only $1.5 million.

Legislation and Government Programs.
—The Federal Field Committee for De-
velopment Planning in Alaska, created by
Executive order in October 1964 for long-
range planning in Alaska, was organized
into functional units and became opera-
tional in 1965. Task forces, each with
Federal and State members, were set up
in minerals, power, transportation, com-
mercial and industrial matters, forestry,

fisheries, agriculture, parks and recreation,
and human resources.

Preliminary studies on the Snettisham
hydroelectric project, 30 miles south of
Juneau, proceeded on schedule. Geological
studies, core drilling, and camp construc-
tion were accomplished. Study of the
Rampart Dam Project also continued.

A 2-year Federal Power Commission
(FPC) study was started to project Alas-
ka’s electric power needs for 20 years.
Commission personnel were assisted in the
study by an advisory committee of civil-
ians associated with power production,
distribution, and marketing in the State.

Bureau of Land Management (BLM)
held an informal public hearing at Fair-
banks in December on the proposal to
withdraw 9,000 acres in the Kantishna
area for inclusion in Mount McKinley
National Park. As a result of objections
by potential mineral producers the Bureau
announced that it was recommending re-
duction in the withdrawal to some 4,000
acres, eliminating Kantishna proper as well
as lands to the north and the Eureka
Creek mining area from the proposed with-
drawal. The Kantishna district, an old
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Table 3.—Expenditures by major
companies for exploration and prospecting
(Thousand dollars)

Type and region 1964 1965
Metals exploration:
Southeastern Alaska_______ $30 $222
Copper River and Prince
William Sound_ _________ 320 232
Kuskokwim River and
Yukon River____________ 110 88
Northwestern Alaska.__ 810 1,220
ther_ _ . . _______________ 1330 11,425
Total metals____________ 1,600 3,187
0Oil and gas: T - -
Exploration_______________ 61,000 66,020
Development drilling - 696 5,261
Production_.._____________ 1,758 19,250
Refinery construction and
maintenance_ . __________ 2,200 2,000
Pipeline constiuction 2______ _______ 9,550
Total oil and gas_ . ____._ 65,654 102,081
Grand total _____________ 67,254 105,268

! Including southwestern Alaska.

2 Not separately classified in 1964.

Source: Division of Mines and Minerals, Depart-
ment of Natural Resources, Alaska.

gold placer camp with appreciable pro-
duction, was a highly mineralized area
with known lode deposits of gold, silver-
lead, and antimony. The Stampede anti-
mony deposit was 25 miles northeast of
Kantishna. Mining people were critical
of the proposal to add this highly mineral-
ized area to the 2 million acres set aside
for the National Park.

Wages and Hours.—For the fiscal year
1965 the Employment Security Division of
the Alaska Department of Labor reported

73

total insured wages in mining of $12.4
million; insured jobs were listed at 1,092
with 110 insured units reporting.

In the mineral industries covered by the
Employment Security Act (operators with
hired labor), monthly earnings averaged
$1,007. Monthly earnings in metal mining
were $768, in nonmetals $1,008, in coal
mining $1,095, and in oil and gas (pro-
duction and exploration) $1,050. The
figures for 1964 were $912, $680, $871,
$1,022, and $938, respectively.

Transportation. — Transportation Con-
sultants, Inc., and Wilbur Smith and As-
sociates reported on the Alaska highway
study ordered by Congress in 1963. The
consultants recommended against construc-
tion of the Knik Arm and Turnagain Arm
crossings in the Anchorage area because of
limited benefits as against excessive costs.
Construction of roads in Southeastern
Alaska to connect with the Canadian high-
way system was also turned down; there
was no indication that the Canadian sec-
tions needed to link the two systems would
be built. The proposed Fairbanks-to-Nome
highway, according to recommendations,
should be removed from the primary sys-
tem designation and built as an access
road as part of the tertiary system. Fur-
ther study was recommended to determine
the need to rebuild and extend the Copper
River highway beyond the Cordova air-
port in view of the heavy earthquake
dzmage and the loss of railroad bridges
which earlier plans had envisioned using.
The March 27, 1964, earthquake resulted

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

Average Man- Man- Number of Injury rates per
men Days days hours injuries million man-hours
Year and industi1y working active worked worked
daily (thou- (thou- R
sands) sands) Fatal Nonfatal Frequency Severity
1964:
Coal and peat__.___ 199 256 51 417 1 35 86.33 14,981
Metal ___________. 502 151 76 635 _...___ 25 39.37 1,227
Sand and gravel___. 761 235 179 1,432 _______ 25 17.46 780
Stone_____________ 200 125 25 216 1 8 41.64 29,079
Total______.___. 1,662 199 331 2,700 2 93 35.19 5,344
1965: p
Coal and peat_..._. 190 279 53 37 85.25 597
Metal ____________ 540 180 97 21 26.12 848
Sand and gravel____ 855 235 201 28 17.40 574
Stone 170 118 20 8 48.48 939
Total 1,755 211 371 94 31.21 671

p Preliminary.

237-043 O-67—6
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‘Fable 5.—Coastwise receipts and foreign mineral trade

(Short tons)
1963 1964
Commodity
Coastwise Imports Exports Coastwise Imports Exports
receipts receipts

Anthracite, bituminous coal and lignite, coal

and coke bnquettes, and coke.-_ 4 1,663 10 ...
Motor fuel and gasoline_________ 320,324 401,019 2,136 _______
Gas, oil, distillate, and residual fuel oil_ 947,436 1,402,508 ___... .-

Petroleum asphalt_____._________________ - 13,328 9,881
Lubricating oils and greases_..________________ 4,173
Petroleum products, not elsewhere classified.._. 27,186
Building cement ... ,246

Building, monument, and other stone manu-

facturers, not elsewhere classi 13,978
Clays and earths 193
Brick and tile____ 1,178
Sulfur- oo ——ee- . 20
Sand, gravel, and crushed rock, including lime-

F51713 V-3 RS 20,854

Iron ore and concentrate. . .
Iron and steel scrap..... .-
Ironand steel products_ . _________.____
Aluminum metal and alloys in crude and semi-
fabricated forms__________ ... ...
Copper semifabricated forms_._._._..._.______
Lead and lead-base alloys in crude and semi-
fabricated forms____ ..
Other nonferrous ores, concentrates, metals and
scrap, except precious, in crude and semi-
fabricated f
Fertilizer materials_ - - ______

22 . -

452 ... ...
11 .. . 12 L. .
.......... 12,627 2,745 ...... 17,272
............ 593 569 ...

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

Coast, Alaska, and Pacific Islands.
in almost complete destruction of the
bridges south of the Allen River, thus
requiring a thorough reexamination of pos-
sible routes.

A comprehensive engineering review of
the Copper River project was underway
by the Alaska Department of Highways.
The review was to include a study of the
original proposed alignment following the
abandoned railroad, possible alternate
alignments between Cordova and the
Richardson Highway, and rerouting in the
Copper River Delta area. Construction
of a highway through the remote and
inaccessible Copper River country was
seen as a boon to prospecting and to ex-
amination of known mineral deposits. The
region was among the most highly min-
eralized areas of Alaska; the copper po-
tential of the Nizina and White River
districts in particular was considered highly
promising.

Because of changes in Alaska trade since
1960, the Federal Maritime Commission,
late in 1964, ordered a detailed study of
rate structures and overall conditions in
the Alaska trade. Comments on trans-
portation problems were invited from

Calendar years 1963-64.

shippers, trade associations, chambers of
commerce, port authorities, and govern-
ment agencies. The study had the objec-
tives of determining (1) a reasonable rate
of return for common carriers and (2) the
financial condition of each carrier—
whether any specific problems relating to
financial matters existed which needed
consideration.

Sea-Land Service, Inc., a major carrier
between Anchorage and Pacific Northwest
ports, completed modifications on its two
C4 vessels for containership service between
Seattle, Anchorage, and Kodiak. The
modifications expanded capacity from 178
to 292 Sea-Land van bodies which served
as shipboard containers as well as over-the-
road trailer bodies. The ships also carried
break-bulk cargo. Sea-Land announced
that it was considering a shipping route
along the Aleutian Chain with headquar-
ters at Kodiak.

The Valdez, seventh Hydrotrain built
for Puget Sound-Alaska Van Lines, was
launched at yearend. The 400-foot vessel,
with a capacity of 48 freight cars, was
scheduled for service between Seattle and
Port Whittier early in 1966. Puget Sound-



THE MINERAL INDUSTRY OF ALASKA

75

Table 6.—Freight rates, Seattle to selected Alaskan cities 1965 Hydrotrain service 1
(Cents per hundred pounds)

Commodity

GroCeries - - oo e
Do -

. Seattle to—
M
shipment
(pounds)  Anchorage Fairbanks Seward
via Whittier via Whittier via Whittier
60,000 218
80,000 173
100,000 104
60,000 230
80,000 178
100,000 168
60,000 247
80,000 212
100,000 202
60,000 206
80,000 171
100,000 161
60,000 109
80,000 92
100,000 87
60,000 210
80,000 175
100,000 165

1 Rates include all—nsk msurance

2 Excess over 80,000-) t)wdpmm minimum when loaded in or on same car.

3 Value not to ex $60 per ton.

valuation.
Source: Puget Sound-Alaska Van Lines.

Alaska started Hydrotrain service in mid-
1963 following the 1962 pioneering of
Canadian National Railways in sea-rail
service.

Despite one of the coldest winters on
record, Sea-Land Services, Inc., was able
to maintain regular weekly shipping service -
to the Port of Anchorage through Cook
Inlet without the use of icebreakers. The
Port of Anchorage, open throughout the
1964—65 winter for the first time, handled
46,000 tons of general cargo and 243,000
barrels of petroleum compared with no
receipts a year ago. Earthquake damage
to the Port of Seward caused all shipping
to the railbelt area to flow through An-
chorage and Whittier.

For the 1965-66 winter, Sea-Land out-
fitted its C4 vessels with heavy “ice belts”
and constant-tension winches; the modified
vessels were able to service the Port of
Anchorage without the need for ice-
breakers.

In air transport, Lockheed’s four-engine
Hercules C—130 propjet made a sensational

Rate increases 25 percent for each additional $60 (or fraction) per tom

record hauling equipment and supplies to
Interior and North Slope points. Operat-
ing under lease to Alaska Airlines, the
huge freighter, designed specifically for
use on low-grade airstrips, moved more
than 2 million pounds between Anchorage
or Fairbanks and oil exploration zones on
the North Slope in a 30-day test. The
Hercules, developed for and proved by
the armed services, was making its first
nonmilitary appearance in cargo freighting.
In road construction, the Alaska Depart-
ment of Highways completed 153 miles
in the primary system and 126 miles in
the secondary system; 381 miles and 74
miles, respectively, were in process. There
were 16 primary bridge completions and
5 secondary completions; in process were
9 primary and 10 secondary bridges. In-
cluding emergency construction roads and
bridges and pioneer access roads, the De-
partment completed 369 miles of road and
36 bridges. In process were 535 miles of
road and 34 bridges. Value of all con-
struction contracts was $96.7 million.
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REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Coal (Bituminous). — Tonnage of coal
increased 20 percent and value of produc-
tion 22 percent over the figures for 1964;
value per ton was $6.82 compared with
$6.72. The U.S. Armed Forces were again
the chief consumers of Alaska coals. Mili-
tary contracts for fiscal year 1966 totaled
631,005 tons versus 638,029 tons for fiscal
year 1965. Evan Jones Coal Co., a strip
mine operator in the Matanuska field,
supplanted Usibelli Coal Mine, Inc., as
the leading contractor. Evan Jones, the
only military supplier operating in the
Matanuska field, contracted for 245,505
tons. In the Nenana (Healy River) field
Vitro Minerals Corp., a joint venture of
Vitro Corporation of America and Roches-
ter & Pittsburgh Coal Co., was low bidder
on the 385,500 ton military tender. Under
the small business set-aside, Usibelli was
awarded one-half of the contract by meet-
ing the Vitro bid. The 1965 contract
marked Vitro’s first full year of mining
operations in the Nenana .field since its
1963 takeover of the property formerly
operated by Cripple Creek Coal Co. Vitro
had spent most of 1964 in plant construc-
tion and mine development.

Early in the year U.S. Army, Alaska,
Support Command awarded a contract to
Alaska Pipeline Co. to furnish natural gas
from the Kenai Peninsula to Fort Richard-
son and Elmendorf Air Force Base. The
contract was contingent on Congressional
appropriations to convert powerplants at
the military installations from coal to gas.
Military officials estimated savings from
the conversion at approximately $6 million
over a S-year period after allowing for
amortization of conversion costs. At mid-
year, a House-Senate Conference Com-
mittee, reacting to statements that the
move would wipe out the Matanuska coal
industry and jeopardize the economy of
the entire Matanuska Valley, voted to
defer action on the conversion for at least
1 year. The House accepted the Com-
mittee recommendations in passing the
military construction authorization bill.

Except for minor quantities from small
fields, all Alaska coal was strip mined at
4 mines, 2 each in the Nenana and
Matanuska fields. Of total tonnage mined,
42 percent was cleaned compared with

57 percent in 1964. Stripping ratio was
1.29:1 compared with 2.32:1 in 1964.

Construction of a major power trans-
mission line to link Anchorage and Fair-
banks received the endorsement of at least
one of the chief electric utility companies
in the Anchorage area. The Anchorage-
Fairbanks tie-in was first proposed by the
Alaska Power Survey team, set up by the
Federal Power Commission to survey the
State’s power needs and capabilities. A
230,000-volt line, estimated to cost from
$15 to $20 million, was envisioned using
a route along The Alaska Railroad.
Nenana coals and Kenai and Beluga River
gas were seen as the fuels for generating
energy. Pooling of power between An-
chorage and Fairbanks was seen as the
chief initial benefit; settlements along the
route probably would not obtain power
immediately because of the cost of step-
down gear. The proposal had potential
significance for the Nenana coalfields.

Construction of the 22,000-kilowatt,
mine-mouth  steam-generating plant at
Healy for the Golden Valley Electric As-
sociation, Inc., of Fairbanks was well
underway at yearend. Usibelli Coal Mine,
Inc. was awarded an initial contract for
10,000 tons to supply the plant; long-term
(10 years) contracts were reported in
process of negotiation. Golden Valley
served Fairbanks and the surrounding area.

In November, the State Division of
Lands opened all lands on which the State
had received tentative approval or patent
between April 1, 1964, and October 1,
1965, for coal development. Applications
for coal prospecting permits were accepted
in a 30-day simultaneous filing period be-
ginning November 1.

Petroleum and Natural Gas.—Offshore
exploratory drilling in the waters of Cook
Inlet increased spectacularly in 1965, re-
sulting in three new oilfield discoveries and
extensions to the Middle Ground Shoal
oilfield and the Cook Inlet gasfield. At
Granite Point, on the west coast of the
Inlet south of Tyonek, Mobil Qil Co., in
partnership with Union Oil Co. of Cali-
fornia, brought in Granite Point No. 1 for
1,230 barrels per day. The well bottomed
at 11,565 feet with production reported
from 8,650 to 8,770 feet in what was
thought to be the Middle Kenai formation,
a new oil pay horizon in Tertiary sands.
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The Mobil well was certified as a discovery
on the Granite Point geological structure
and thus eligible for the 5-percent royalty
rate for 10 years. Pan American Petro-
leum Corp., drilling about 8,000 feet north
of the Mobil discovery, brought in Tyonek
State 18742 No. 1 as a producing well on
the same structure. Pan American’s well
tested at 2,455 barrels per day from a
120-foot pay-zone, the largest flow then
recorded in Alaska from a single zone.
Pan American’s Middle Ground Shoal-
State No. 4, completed in 1964, flowed
more than 5,000 barrels per day; produc-
tion, however, was from eight separate pay
zones.

At Trading Bay, also on the west coast
of the Inlet and 10 miles southwest of
Granite Point, Union Oil Co. of California
brought in Trading Bay No. 1-A for
1,640 barrels per day. The Union well,
also in the Tertiary Kenai sands, produced
on a test from the 5,363- 5,444-foot zone.
Previous to the Granite Point and Trading
Bay discoveries, all oil production in the
Cook Inlet Basin, including the Swanson
River field on the Kenai Peninsula, had
been from the Hemlock zone of Tertiary
age at depths of 10,000 feet or more.

Union Oil Co., with Marathon Oil Co.,
was also successful with a wildcat at
McArthur River, about 5 miles southwest
of Trading Bay. The Grayling No. 1-A
came in for 1,265 barrels per day from
a producing zone between 9,375 and 9,770
feet. The well bottomed at 10,227 feet.
The three new Cook Inlet discoveries,
together with Pan American’s Middle
Ground Shoal find and the North Cook
Inlet-State discovery of Shell Oil Co.
(both in 1964) brought the total of oil-
fields in the Inlet on State-owned lands
to five. Pan American extended the known
limits of the Middle Ground Shoal field
more than 6 miles to the south with
Middle Ground Shoal-State 18746 No. 1.
Phillips Petroleum Co., Sinclair Oil and
Gas Co., and Skelly Oil Co. were associated
with Pan American in the venture. The
new well, southernmost in the Inlet, tested
at 2,148 barrels per day from the 9,176-
to 9,680-foot zone; bottom was at 10,298
feet. Pan American was also successful
in extending the limits of the Cook Inlet
gasfield. Cook Inlet-State 18740 No. 1,
drilled to 6,182 feet, tested at 19 million
cubic feet of gas per day.

Three gas discoveries were made on
upland areas of the Cook Inlet Basin. At
the Birch Hill unit, Standard Oil Co. of
California’s Birch Hill Unit No. 22-25
tested at 17.5 million cubic feet from a
zone at 8,200 feet. Total depth was
15,500 feet. The gas from the well,
about 5 miles north of the Swanson River
oilfield, was to be piped to Swanson River
for repressuring in that field. Standard
of California, as operator for itself, The
Atlantic Refining Co. (through Richfield),
Sunray DX Oil Co., Union of California,
and Marathon, brought in the North Fork
Unit No. 41-35 about 10 miles north of
Homer and 8 miles east of Anchor Point
on the Kenai Peninsula. Drill-stem tests
at about 8,000 feet showed 3.4 million
cubic feet on a l4-inch surface choke.
North Fork was the southernmost field on
the Kenai Peninsula. Mobil Oil Co., with
The Atlantic Refining Co., brought in
Moquawkie No. 1 on the Moquawkie
Indian Reservation at Tyonek on the west
side of Cook Inlet. The well was under
test at yearend. Mobil announced that
gas from the well for noncommercial use
would be made available to the Indians
free of charge.

In exploratory drilling on the North
Slope, British Petroleum Exploration Co.
(Alaska), Inc. plugged and abandoned as
a dry hole Itkillik Unit No. 1, approxi-
mately 11 miles north and 6 miles east
of BP’s Kuparuk No. 1, abandoned in
1964. On the Arctic Coast, about 6 miles
south of the ocean and 11 miles east of
the Colville River Delta, Sinclair Oil and
Gas Co. (with British Petroleum) spudded
the Colville No. 1. The hole was at 3,292
feet and drilling at yearend.

Two legal decisions of major significance
to Alaska’s oil industry were released dur-
ing the year. In San Francisco, a U.S.
Court of Appeals ruled that States have
sovereignty over inland waters provided
headlands are not more than 24 miles
apart. Alaska’s lower Cook Inlet area
below the Forelands and the waters of
Yakutat Bay in the Gulf of Alaska met the
requirements.  Previously, the Federal
Government had held that submerged
lands beyond the 3-mile limit belonged
to the U.S. Government. The U.S. Court
of Appeals ruling followed an earlier U.S.
Supreme Court decision granting Cali-
fornia sovereignty over coastal waters
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Table 7.—Production of crude petroleum and natural gas

Crude petroleum Natural gas !

Year .
© Thousand Value Million Valuz
42-gallon  (thousands) cubic feet (thousands)
barrels
W 50

187 $295 133 16

559 1,230 246 3
6,32 17,652 631 129
10,259 31,187 2,184 467
10,740 32,650 4,498 1,111
11,059 33,627 16,238 1,719
11,128 34,073 7,255 ,799

r Revised.

W_ Withheld to avoid disclosing individual company confidential data. . "
! Comprises gas either sold or consumed by producers, including losses in transmission, quantities added to

storage and increases of gas in pipelines.

within the 24-mile headland line. In the
second decision, the U.S. Supreme Court
overturned a U.S. Court of Appeals ruling
that leases granted by the U.S. Depart-
ment of the Interior in the Moose Range
on the Kenai Peninsula were invalid.
Plaintiffs had argued that the Range was
closed to leasing at the time the leases
were granted, and had been upheld by
the Court of Appeals ruling. Included
among the leases questioned were the
Swanson River oilfield and the Kenai
unit gasfield in which operators had in-
vested in excess of $90 million in develop-
ment.

In development drilling, Shell Oil Co.,
associated with Atlantic (Richfield), com-
pleted three producing wells on the first
permanent drilling and production plat-
form erected at Middle Ground Shoal and
had a fourth nearing completion at year-
end. Shell joined with Pan American to
construct twin 8-inch crude oil pipelines
to bring MGS oil to shore installations.
Each of the lines had a capacity of 50,000
barrels per day. In mid-December, the
first MGS oil flowed shoreward.

Total footage drilled in Alaska in 1965
was 268,371 feet compared with 184,609
feet in 1964. Exploratory or stepout drill-
ing was 157,823 feet compared with
177,110 feet in 1964. Development drill-
ing, reflecting the greatly increased activity
in Cook Inlet waters, jumped from 7,499
feet in 1964 to 110,548 feet.

METALS

Antimony.—No shipments of antimony
ore or concentrate were made in 1965. At

Table 8.—Oil and gas lease acreage under
Federal supervision

Thousand
acres

Year

Source: 1954-58 Bureau of Land Management;
1959-65 Geological Survey, U.S. Department of the
Interior.

the Stampede mine, north of Mount
McKinley in the Kantishna district, Yukon
River region, Earl R. Pilgrim continued
mine development and rehabilitation of
the mine surface plant. A small quantity
of ore was mined and stockpiled, with a
few tons of high grade cobbed from the
ore. Assessment work was done on two
deposits in southeastern Alaska. The
Eagle Creek deposit, Yukon River region,
about 25 miles north of Fairbanks, was
actively prospected. The deposit was found
in 1964.

Beryllium. — Exploration of the Lost
River and Camp Creek chrysoberyl de-
posits on the western end of the Seward
Peninsula continued. Except for assess-
ment work, there was no activity on the
Prince of Wales Island deposits in south-
eastern Alaska.

The Lost River Valley was thought to
contain the State’s principal beryllium
resource.  Potentially large deposits of
chrysoberyl occur in intimate association
with fluorite in limestone and dolomite.
Metallurgy appeared difficult, with bene-
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ficiation tests showing unacceptable re-
coveries or low-grade concentrates; a major
research effort to develop suitable con-
centrating methods was indicated.

United States Steel Corp. had the two
principal deposits, the Lost River mine
and the Camp Creek group, under option
in 1965. The corporation was interested
in the fluorite and tin content of the de-
posits as well as in the beryllium. During
the 1965 season the company completed
a number of surface diamond drillholes,
probing the mineralization at depth. Re-
sults of the drilling and future plans of
the corporation were not released.

United States Smelting Refining and
Mining Co. was also active on beryllium
claims in the Lost River area. The com-
pany reported road building; no other
information was released.

Copper.—Exploration and development
of Kennecott Copper Corp. Ruby Creek
deposit near Kobuk in northwestern
Alaska progressed satisfactorily. A new
camp and post office, called Bornite, was
established about 60 miles by winter trail
up the Kobuk River from Onion Portage
and well north of the Arctic Circle.

In the Copper River country Consoli-
dated Wrangell Mining Co. reported the
installation of a 1,000-ton-per-day heavy

media plant at the head of Bonanza Creek
in the Nizina district (old Kennecott
operation) to treat surface talus. The
concentrator, put into service in August,
operated satisfactorily, producing a high-
grade concentrate which was shipped to a
Japanese smelter. The heavy media tails
were stacked for later treatment, probably
by flotation.

Dome Mines, Ltd., of Canada, associated
with Sunshine Mining Co., Moneta Por-
cupine Mines, Ltd., and Tennessee Corp.,
continued exploratory work on the Pass
Creek, Cook Inlet region, copper showing
found by State Division of Mines geclogists
in 1963. Dome took over from Moneta
as operator for the project.

Bear Creek Mining Co., exploration sub-
sidiary of Kennecott, did some geological
and geochemical work in the Orange Hill
area, southeast of Nabesna, Yukon River
region. Kennecott did not release any
results or conclusions from the 1964 and
1965 work. The Orange Hill deposit was
reliably reported to contain more than 200
million tons of quartz diorite running 0.40
percent copper and 0.02 percent molyb-
denum.

Gold.—Output and value of gold was
again down sharply—more than 28 per-
cent below the low figures for 1964. Value,

Table 9.—Mine production of gold, silver, and other metals,? in terms of
recoverable metals 2

Mines producing Ms.lfaerial Gold (lode and placer)
sold or
Year treated 3
Lode Placer (short Troy Value

tons) ounces (thousands)
4 100 2,559 191,663 $6,708
8 86 645 114,216 3,998
1 66 162 165,259 5,784
4 72 914 99,573 3,485
4 87 2,493 58,416 2,045
6 69 3,305 42,249 1,479

Silver (lode and placer) Other
Total value
(thousands)
Troy Value Short Value
ounces (thousands) tons (thousands)

25,604 $23 23 $12 $6,743
18,485 17 116 4,075
,199 D 5,808
14,010 18 5 1 3,504
,336 9 11 7 2,061
7,673 10 41 26 1,515

! Includes copper, lead and zinc produced.

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

3 Does not include gravel washed.
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Table 10.—Placer production of gold

Gold recovered

Material
Mines treated
Year producing!  (thousand Average
cubic Troy Value value
yards) ounces per cubic
yard

100 15,572 190,790 $6,677,664 $0.429
86 11,128 113,457 3,970,995 .357
66 8,846 164,966 5,773,810 .653
72 6,264 98,362 3,442,670 .550
87 3,314 56,284 1,969,940 .594
69 1,785 38,686 1,354,010 .758

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

to property.

at $1.48 million, was the lowest since
1894; physical volume was at a 75-year
low. The decline was a continuation of
a downtrend in gold mining in evidence
for more than 10 years. Shutdown of a
large dredging operation at Nyac, in the
extreme southwest section of the Kuskok-
wim River region, accentuated the drop.

United States Smelting Refining and
Mining Co. (USSR&M) again operated
single dredges at Hogatza River in the
Hughes district, Yukon River region, and
on Chicken Creek in the Fortymile district,
also in the Yukon River region. The
company did no dredging in the Fairbanks
district. Operations at Chicken Creek and
Hogatza River were expected to continue
for a few years under the then existing
conditions.

The only other gold dredges active were
two small boats on the Seward Peninsula,
and two at Flat in the Yukon River re-
gion. The Goodnews Bay Mining Co.
dredge produced a small quantity of by-
product gold in the course of platinum
operations, Kuskokwim River region.

Shell Oil Co. proceeded with offshore
placer exploration in the Nome area. The
company was reported to have leased the
Nome offshore holdings of Nome Gold
Coast, Inc. Ocean Mining A. G., a sub-
sidiary of Ocean Science Engineering, Inc.
(New York), investigated offshore deposits
from Bluff to Tin City along the south
coast of the Seward Peninsula. The com-
pany consolidated a large group of pros-
pecting permits into a single exploration
operation. Approximately 290 miles of
geophysical profile traverses, some of it at
Platinum in Goodnews Bay where plati-
num was the chief metal of interest, and

considerable bottom testing of offshore
areas was accomplished.  Sampling was
done by shallow drillholes and by diving.

In lode mining, Little Squaw Mining
Co. continued exploration and develop-
ment at the high-grade Chandalar deposits
on the south slope of the Brooks Range
above the Arctic Circle. Little Squaw
was controlled by Grandview Mines and
Metaline Mining & Leasing Co., both of
Spokane, Wash. The company worked
the Mikado and Little Squaw quartz veins.
Surface trenching and underground drift-
ing were accomplished under an Office of
Minerals Exploration loan. In the fall
Little Squaw announced plans for a mill
at Chandalar with a minimum capacity of
50 tons per day. The Chandalar deposits
had been under exploration since 1959,
with considerable ore having been reported
as blocked out.

Lode activities elsewhere in the State
consisted largely of assessment work. An
exception was the Fairbanks district where
Keystone Mines, Inc. continued explora-
tion, development, and mining on the
Kawalita and adjoining claims near Cleary
Summit. Ore was treated at the old Cleary
Hill mill.

The State Division of Mines and Min-
erals reported 409 gold claims staked and
4,723 affidavits of annual assessment work
recorded. The 1964 figures were 709
claims and 4,598 affidavits. Late in the
year the Division announced transfer of
its Fairbanks fire assaying laboratory to
the campus of the University of Alaska
at College. Assays for gold and silver
were to be done at the new location.
Samples for which more detailed analyses
were required were to be sent to the Divi-
sion’s Anchorage laboratory.
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Iron Ore.—Pan American Petroleum
Corp., an exploration subsidiary of Standard
Oil Co. of Indiana, proceeded with explora-
tion of the Chenik Mountain-Iliamna Lake
titaniferous deposits discovered in 1964. The
seven large deposits, discovered in the
course of geophysical prospecting for petro-
leum, were near Chenik Mountain, Iliamna
Bay, Dutton, Ursus Cove, Pile Bay, Mead-
ow Lake, and Paint River. Pan' American
had staked 497 claims on the seven depos-
its, 113 of them in the Iliamna Bay area,
said to be the largest iron deposit in the
group. The company worked a large explo-
ration crew, serviced by helicopters, in
geological and geophysical work and in
diamond drilling. Davis Mining Co. con-
tinued exploration of its iron claims at
Chenik Mountain and Iliamna Bay.

Atlantic Refining Co. staked 59 claims
for iron, also in the Iliamna area. The
claims were about 70 miles to the north-
west of the Chenik Mountain deposit
staked by Pan American and 200 miles
southwest of Anchorage. The Atlantic
claims appeared to cover a discovery by
the Federal Geological Survey announced
earlier. The Survey described the dis-
covery as consisting of low-grade iron
deposits outcropping over an area about
1 mile long by 15 mile wide. Twenty iron-
rich outcrops, carrying approximately 20
percent FeO and 1.3 percent TiO:, were
noted in the mineralized area; the P,Os
content was listed as 0.1 to 3.2 percent.
Atlantic was reported to have a 10-man
crew on claimstaking and exploration.

A small magnetite deposit was discovered
on the shores of Icy Strait in southeastern
Alaska west of Juneau. Described as 10
to 18 feet wide and outcropping over a
strike length of 8,000 feet, the deposit
was noteworthy for its low TiO: content.
Spectrographic analyses showed 35 to 55
percent iron, less than 0.006 percent
titania, and a trace to 0.60 percent copper.

Mercury. — Despite record prices for
mercury, production of the liquid metal
was at a 10-year low. However, at the
close of the field season there was some
evidence of increased interest in prospect-
ing for mercury by both individuals and
mining organizations. Small quantities of
mercury were reported from the White
Mountain deposit (70 miles southeast of
McGrath), the Alice and Bessie (formerly
the Parks, northwest of Sleetmute) and

George River (5 miles north of Geotge-
town) all in the Kuskokwim River region
and from the Fortymile district in the
Yukon River region. At yearend there
were indications of a 1966 attempt to
reopen the Red Devil mine on the Kuskok-
wim, either with Federal or private funds.
Red Devil had been the major Alaska
mercury producer, and an important factor
in national production, from 1954 to 1962.
The mine had been shut down in August
1963 when mercury was selling at under
$200 per flask.

Molybdenum. — Some prospecting and
geochemical exploration was done in the
vicinity of Shakan on Koskiusko Island,
Southeastern Alaska region. American
Metal Climax, Inc.,, in Northwestern
Alaska, worked a three-man crew, serviced
by helicopter, in reconnaissance investi-
gations with molybdenum the metal of
chief interest. There was no development
of significance at Orange Hill in the Nizina
district, Copper River region.

Nickel.—At Spirit Mountain, about 15
miles southeast of Chitina in the Copper
River region, Prosper Oil Co. and Valdez
Mines, Ltd., had a 12-man crew, serviced
by helicopter on exploration. Two dia-
mond drills were used to probe the nickel
deposit and to explore a lead showing close
by. Some geological work was done also.
In Southeastern Alaska, patents were
granted on 20 lode claims on the Brady
Glacier deposit in Glacier Bay National
Monument. Newmont Exploration, Ltd.,
a subsidiary of Newmont Mining Corp.,
had been exploring the Brady Glacier
deposit for a number of years. Also in
southeastern Alaska, Admiralty Alaska Gold
Mining Co. continued work on the Funter
Bay deposit on Admiralty Island. The
Bureau of Mines made a reconnaissance
examination of new nickel-copper show-
ings northwest of the Bohemia Basin-
Takanis Creek divide on Yakobi Island.

Platinum-Group Metals.—Goodnews Bay
Mining Co. continued dredging operations
on the Salmon River in the extreme south-
western part of the Kuskokwim River re-
gion. The company, a placer platinum
producer from the Goodnews Bay deposits
for more than 30 years, did not release
operating figures for publication. Good-
news Bay was the only United States
operation where platinum was the primary
metal recovered.
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Scrap Metals.—Small quantities of fer-
rous and nonferrous scrap were shipped
from the State. Ferrous scrap was shipped
to Seattle for local consumption. Non-
ferrous scrap consisting of lead, copper,
and copper alloy products was separated
and prepared either in Alaska or at Seattle.
Some prepared nonferrous scrap was re-
shipped from Seattle to a foreign smelter
or dealers.

Silver.—Alaska silver production, reflect-
ing the decrease in gold output, was again
well below 10,000 ounces. Silver in Alaska
had been almost entirely a byproduct of
gold operations.

Sulfur.—Agents acting for French oil and
gas interests were reported to be investi-
gating the possibilities of sulfur produc-
tion from volcanic deposits on Unalaska
Island. Surficial deposits of elemental sul-
fur resulting from solfataric action were
known on Unalaska and Akutan Islands
in the Aleutian Chain.

Uranium.—The Ross-Adams deposit at
Bokan Mountain, Prince of Wales Island
was inactive throughout the year. Stand-
ard Metals Corp., operator for Standard-
Bay West Venture, ceased operations in
July, 1964 as a result of the Atomic Energy
Commission stretchout in procurement of
raw materials. Before the shutdown, Ross-
Adams ore had been shipped to the Mexi-
can Hat mill in Utah. Uranium produc-
tion credited to Alaska in 1965 came from
ores mined and shipped in previous years
but milled in 1965. Credits in uranium
accountability were made in the year
processed rather than when mined.

NONMETALS

Gem Stones. — Raw jade from Dahl
Creek, a tributary of the Kobuk River
(Shungnak district, northwestern Alaska
region), from the Shungnak River area,
and from Jade Mountain (north of Onion
Portage on the Kobuk River) was pro-
duced. About 200 pounds of Mentasta
marble of specimen grade was recovered
in the Slana River area. Small quantities
of amethyst from the Fortymile district and
agate and jasper from Caribou Creek
along the Denali highway were reported.
A 5-ton lot of soapstone from Grubstake
Gulch in the Willow Creek district (Cook
Inlet-Susitna region) was shipped to
Palmer. The soapstone was sold to schools
and colleges and to sculptors and carvers.

Natural gold for specimens and jewelry
was collected and sold to mineral dealers
and hobbyists.

Sand and Gravel.—Physical volume of
sand and gravel increased 16 percent and
value 86 percent. Average unit value
was $1.14 compared with $0.71 in 1964.
The increase in unit value was a result of
less production of fill sand and gravel in
connection with decreased rehabilitation
work from the 1964 earthquake and also
of more realistic pricing of sand and gravel
used in highway and other construction.

Twenty-five commercial producers ac-
counted for 17 percent of output and 16
percent of value. Average value of com-
mercial production was $1.07 per ton.
Commercial operators washed 647,000 tons
(12 percent) of output valued at $1.6
million, or $2.44 per ton.. Unwashed
product was: 4,609,000 tons valued at
$0.87 per ton. Commercial producers
included The Alaska Railroad, an agency
of the U.S. Department of the Interior.
The railroad was classed as a commercial
producer to permit comparability with data
published for other States.

Thirteen Federal, State, and municipal
agencies (or their contractors) produced
sand and gravel. For the Government
agencies, output was 25.0 million tons
valued at $28.9 million or $1.15 per ton.
Washed or otherwise prepared product
was 1.2 million tons with a unit value of
$3.34. Untreated product amounted to
23.8 million tons at $1.04 per ton. The
Alaska Department of Highways, the U.S.
Army Corps of Engineers, and the Federal
Aviation Agency were the major producers.
The Alaska Department of Highways fur-
nished 82 percent of the tonnage and 87
percent of the value credited to Govern-
ment agencies.

Of total production, 94 percent was
used as fill, 5 percent for paving, and 1
percent for building construction. There
was no recorded production of industrial
sand.

‘Stone.—Physical volume of stone in-
creased 31 percent over that of 1964;
value of output was 17 percent greater.
Average value of all stone was $1.88 per
ton compared with $2.11 in 1964. Com-
mercial producers accounted for 21 per-
cent of volume and 14 percent of value
compared with 40 percent and 28 percent,
respectively, in 1964. The Alaska Rail-



THE MINERAL INDUSTRY OF ALASKA

83

Table 11.—Sand and gravel sold or used by producers, by classes of operation and uses

(Thousand short tons and thousand dollars)

1964 1965
Class of operation and use
Quantity Value Quantity Value
Construction:
213 $810 157 $440
380 1,212 168 528
108 259 110 333
1,091 3,083 1,340 4,089
188 366 21 14
Gravel.___________ 23,749 12,332 28,443 29,019
Railroad ballast: Gravel 350 406 18 29
Other:
Sand. oo 2 6 4 4
Total construction_______.___ ... _____ 26,081 18,474 30,261 34,456
Miscellaneous gravel ... _______________________.__ 8 14 5 11
Grand total...________________ .. ___ 26,089 18,488 30,266 34,467
Commercial:
Sand.._._____. 353 898 190 493
Gravel . _____________ 4,048 3,223 5,066 5,107
Government-and-contractor: !
Sand. o iiaan 158 543 102 208
Gravel. ... 21,530 13,824 24,908 28,569

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

under lease.

road was classed as a commercial pro-
ducer. Railroad figures were included in
commercial production to make stone fig-
ures for Alaska comparable with those of
the other States.

Among the Government-and-contractor
producers, the U.S. Forest Service was the

REVIEW BY

Alaska Peninsula.—Pan American Oil
Corp. and Davis Mining Co. staked claims
on deposits containing lead, zinc, silver
and gold at Chignik Bay. Pan American,
which staked 220 claims early in the year,
had a large exploration crew, served by
helicopter on diamond drilling and geo-
logical and geophysical work.

Aleutian Islands.—Sand and gravel and
stone were produced for military installa-
tions. Late in the year an underground
nuclear explosion was detonated at Am-
chitka Island (Rat Islands group) in the
western Aleutians. Named project “Long
Shot,” the 80-kiloton nuclear explosion
was expected to provide scientists with
basic data for distinguishing between nat-
ural earth disturbances and underground
nuclear blasts.

Bristol Bay.—St. Eugene Mining Corp.,

leader in volume and second in value of
product. The U.S. Army Corps of Engi-
neers was the leader in value of stone
produced. Other important Government-
and-contractor producers included the
Alaska Department of Highways and the
Bureau of Public Roads.

REGIONS

Ltd., affiliated with Falconbridge Nickel
Mines, Ltd., had an eight-man diamond
drilling crew on the Kasna Creek copper
deposit near the south shore of Lake Kon-
trashibuna some 160 miles southwest of
Anchorage. Low-grade copper-iron min-
eralization in a strongly mineralized con-
tact metamorphic zone of considerable
length had been known for many years.
Some work was done on a gold-copper
prospect at the east end of Battle Lake.
Cook Inlet-Susitna.—Sand and gravel,
coal, and stone were the leading mineral
commodities supplying practically all of
the $11.6 million production. At year-
end, however, crude petroleum from the
offshore Middle Ground Shoal field began
to flow shoreward through the dual 8-inch
pipelines constructed by Shell and Pan
American. While 1965 oil production
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Table 12.—Value of mineral production in Alaska, by regions !
(Thousand dollars)

Region 1964 1965 Minerals produced in 1965 in order of value
Alaska Peninsula_____________ $3 $20 Sand and gravel.
Aleutian Islands.________ 540 64 Stone, sand and gravel.
Bristol Bay._ .- oocooiiin ceemmmo- 2 Sand and gravel.
Cook Inlet-Susitna______ 11,300 11,631 Sand and gravel, coal, stone, gold, gem stones, silver.
Copper River_______._.__ 3,809 7,154 Sand and gravel, stone, copper, silver.
Kenai Peninsula._ 35,370 41,952 Petroleum, sand and gravel, natural gas, silver.
Kodiak.-._.__________._._ 1 19 Sand and gravel.
Kuskokwim River________.____ 1,210 1,049 Platinum-group metals, mercury, gold, sand and

. gravel, silver.
Northern Alaska - - - ...______- 1,129 215 Natural gas.
Northwestern Alaska._ - __._.- 7 25 Sand and gravel, gem stones, gold, silver.
Seward Peninsula________ - 948 1,633 Sand and gravel, gold, tin, stone, silver, gem stones.
Southeastern Alaska_____ - 2,197 4,159 Sand and gravel, stone, uranium, gold, silver.
Yukon River_ ... _________ 9,424 15,532 Sand and gravel, coal, gold, stone, gem stones, peat,
silver, lead, antimony, mercury.
Total .. .. 65,947 83,455

1 No production reported in Bering Sea region.

was minor, Middle Ground Shoal and
other Cook Inlet fields were expected to
increase substantially the mineral produc-
tion of the region; petroleum was seen
as by far the leading mineral commodity
in the near future.

Chugach Electric Association, Inc,
signed a contract with Standard Oil Co.
of California to purchase natural gas from
Standard’s Beluga River gasfield. Chugach
was to utilize the gas at a mine-mouth
powerplant on which construction was to
begin in 1966. Chugach hoped for a
power cost of 514 mills, which was about
half the cost of power generation in the
area at the time.

Pan American and Associates (Skelly,

Sinclair, and Phillips) were reported to be
negotiating with Japanese interests for sale
of liquefied natural gas from the fields in
offshore Cook Inlet. A spokesman for
Skelly stated that failing shipment to Far
East markets, the possibilities of local pro-
duction of anhydrous ammonia and other
chemicals were to be investigated.

All coal was strip mined. Evan Jones
Coal Co. was again the leading producer
in the Matanuska field. Alaska Matanuska
Coal Co. (operating the Premier mine)
was the only other producer of record.
The future of coal mining in the Mata-
nuska field was clouded by a proposal to
convert the Anchorage area military bases
to natural gas. While the Congress did
not appropriate funds for the conversion,
the action was seen as perhaps a deferral
only.

Pan American Oil Corp. continued in-

vestigations of the Chenik Mountain-
Iliamna Lake iron deposits staked in 1964.
Seven large low-grade titaniferous magne-
tite deposits averaging about 15 percent
iron and in close proximity to an ice-free
deepwater port and Cook Inlet natural
gas, were thought to have potential for
export to West Coast or Far Eastern
markets.

Permanente Cement Co. reported some
exploration of limestone deposits in the
Castle Mountain area, Willow Creek dis-
trict. Permanente had held claims on
the East Fork of the Kings River for a
number of years.

Bear Creek Mining Co., the explora-
tion subsidiary of Kennecott Copper Corp.,
examined a copper prospect in the Drift
River area on the west side of Cook Inlet
below West Forelands.

Some work, either prospecting, develop-
ment, or rehabilitation was being done on
at least six of the small Willow Creek
lodes.

Copper River.—The Alaska Department
of Highways had underway a study of the
Copper River highway connecting Cordova
with either Chitina or the Richardson
highway near Thompson Pass. Using
aerial photography and helicopter trans-
portation, the Department completed re-
connaissance of some 150 miles of high-
way routings in 1965. A preliminary
report covering the physical route survey
and the economic impact of the proposed
route was scheduled for delivery by the
end of 1966.

At Ahtell Creek, a tributary of the Slana
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River, an eight-man crew was engaged in
exploration of a lead-silver deposit dis-
covered by the State Division of Mines and
Minerals in 1963. A small scale hand
operation continued placer mining on Slate
Creek in the Copper River region.

Kenai Peninsula.—OQil and gas from the
Swanson River and Kenai unit fields con-
tinued to dominate mineral output of the
Peninsula; combined value accounted for
85 percent of the total for the region.

The Swanson River field, on a routine
operating basis throughout the year, pro-
duced 11.1 million barrels of crude oil
valued at $34.0 million—almost identical
with the 1964 production figures. The
field had 22 wells flowing and 28 on gas
lift at yearend. Six wells were shutin.
Gas injection at Swanson River dropped
from 5.5 billion cubic feet in 1964 to 4.7
billion cubic feet; reservoir pressure
dropped from 5,650 to 4,040 pounds per
square inch. Production of dry gas was
2.1 billion cubic feet compared with 3.8
billion cubic feet in 1964. Wet gas in-
creased from 3.2 billion cubic feet to 3.7
" billion cubic feet. With the completion
of a 17-mile, 20-inch pipeline by Union
Oil Co. and Marathon Oil Co. from the
Kenai unit field to Nikiski and a subse-
quent tie-in by Standard Oil Co. of Cali-
fornia to the Swanson River field, pres-
sure maintenance was expected to stabilize
at an economic operating level. The
Standard Oil tie-in, 18.7 miles of 16-inch
line, had a capacity of 100 to 125 million
cublc feet per day.

Production of natural gas from all fields
on the Kenai Peninsula amounted to 12.0
billion cubic feet. Sales of natural gas
totaled 6.2 billion cubic feet valued at
$1.4 million. All other gas was used in
the field, injected, or blown on production
tests. The Kenai unit of Union-Marathon
furnished the bulk of gas produced for
sale. Six dually completed development
wells were drilled at the Kenai unit to
supply gas for Swanson River repressuring.

Union-Marathon continued negotiations
toward the shipment of Kenai unit gas to
Japanese markets in the form of liquefied
methane. The 20-inch gasline laid be-
tween Nikiski and the Kenai unit was
seen as a carrier for gas for a proposed
liquefaction plant to be built at the Port
of Nikiski.

Kuskokwnm River.—Platinum, from the

Salmon River dredging operations of Good-
news Bay Mining Co., was the leading
mineral commodity of the region. The
physical volume of output decreased some-
what from that of 1964, but its value held
about the same, reflecting better prices for
platinum and allied metals.

Value of gold output dropped sharply
as a result of the shutdown of the New
York-Alaska Gold Dredging, Inc., opera-
tion at Nyac along the Tuluksak River in
the southwestern part of the region. The
Nyac operation had been active for more
than 30 years and over much of this period
was second only to the USSR&M in value
of gold produced. The company’s No. 2
dredge, smallest of the three at Nyac, was
purchased for an operation on Marvel
Creek.

Production of mercury remained at the
low levels of the past years; two or three
small operations contributed to the pro-
duction.

Northern Alaska—Gas wells at the
South Barrow field in Naval Petroleum
Research Reserve No. 4 produced 389
million cubic feet of gas during the year.
Of this, 48 million cubic feet, valued at
$24,000, was sold to Barrow Utilities, Inc.,
for consumption in the city of Barrow.
The remainder was used by the contractor
to service buildings and generate power
for the Government installations at Point
Barrow. B. P. Exploration Co. (Alaska),
Inc., plugged and abandoned Itkillik Unit
No. 1 as a dry hole. The well, about 20
miles east of Colorado Oil & Gas Corp.
gas well in the Gubic unit, was bottomed
at 7,751 feet and was the deepest hole
drilled on the Arctic Slope. Sinclair Oil
and Gas Co. spudded Colville No. 1 in
mid-November; by yearend the well was
drilling at 3,292 feet. The State received
$6.1 million for 754,000 acres of leases on
the North Slope in the 14th competitive
sale. The lands leased were along the
coast of the Beaufort Sea about 200 miles
east of Point Barrow.

Northwestern Alaska.—Kennecott Cop-
per Corp. collared the projected 1,100-
foot shaft on the Ruby Creek copper
deposit at Bornite and by yearend was
down 200 feet. Shaftsinking was on a
3-shift, 7-day-week basis with a crew of
75 men. Kennecott stockholders were told
that Ruby Creek would probably require
5 years to reach the production stage.
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American Metal Climax, Inc., was active
in prospecting for molybdenum and other
mineral materials in the Brooks Range.
The exploration project, based at Nome,
had helicopter-supported. reconnaissance
crews ranging over wide areas of the north-
western and northern Alaska regions.

Seward Peninsula. — Sand and gravel,
gold, and tin were the leading mineral
commodities with sand and gravel account-
ing by far for the bulk of the $1.6 million
production. Minor values were recorded
for stone, silver, and gem stones. Value
of gold was less than $100,000. The
region was sixth in value of mineral pro-
duction.

Some prospecting and bulldozer trench-
ing were done on the Independence lead-
silver deposit at the juncture of Holtz
Creek and the Kugruk River about 20
miles east of Imuruk Lake. A reported
165 new claims were staked on the silver-
lead deposit on Hannum Creek south-
west of Deering. The activity was thought
to be in preparation for an extensive
examination of the-area in the 1966 field
season. At Tin City, Lee Brothers con-
tinued work on a nonfloat plant for mining
placer tin deposits; there was no record
of production in 1965.

Southeastern Alaska.—Preliminary stud-
ies on the Snettisham power project 30
miles south of Juneau proceeded on sched-
ule; diamond drilling, road building, and
additional geologic studies were accom-
plished. Continued field studies and pre-
liminary work on docks, camp, and roads

were slated for 1966 with major construc-
tion on dams and tunnels scheduled for
1967. :

Bunker Hill Mining Co. carried out an
cxtensive examination of zinc and lead-
silver deposits in the Wrangell area. Work
included drilling and geologic studies at
Groundhog Basin and near Virginia Lake.
Both previously known and examined de-
posits, and new deposits found under the
State Division of Mines and Minerals
Prospectors Assistance Program, were under
study. Dome Mining Co. did geochemical
and geophysical work south of Juneau. At
Icy Strait, a newly found deposit of mag-
netite appeared to be without the usual
few percent of titania found in South-
castern ores.

Yukon River—Sand and gravel, coal,
and gold were the leading mineral com-
modities. The region was second only to
the oil and gas producing Kenai Peninsula
in value of mineral output. Minor values
of stone, gem stones, and peat were re-
corded.

United States Steel Corp., in addition
to examinations for tin on the Seward
Peninsula, made geological and geophysical
investigations for the lode sources of tin
associated with gold in the placers of the
Manley Hot Springs-Tofty area 90 miles
west of Fairbanks. Appreciable quanti-
ties of cassiterite occurring in the placers
and in tailings from placer mining had
long been known in the area. Previous
attempts to discover tin in place had not
isolated minable deposits.



The Mineral Industry of Arizona

This chapter has been prepared under a cooperative agreement between the Buream of
Mines, U.S. Department of the Interior, and the Arizona Bureau of Mines for collecting

information on all minerals except fuels.

By Leonard P. Larson' and William C. Henkes 2

The value of the mineral industry of
Arizona rose to $580.2 million, the highest
on record, 9 percent greater than in 1964.
Responding to high demand, the copper
industry increased the output of primary
copper 12,389 short tons (2 percent) and
$47.5 million (11 percent) in value. The
average price received for electrolytic cop-
per at the refinery rose from 32.6 cents per
pound in 1964 to 35.4 cents per pound in
1965.

The high demand for copper resulted in
the increased output of silver and molyb-
denum, byproducts of milling and smelting
copper ores, and stimulated that section of
the economy which provided raw materials
and services to the industry. Crushed lime-
stone, sandstone, and pyrite were all con-
sumed in greater quantities.

Activity in the Arizona nonmetal in-
dustry declined in value. Output of sand
and gravel, portland and masonry cements,
and stone was less because of reduced con-
struction, primarily because of overbuild-
ing in residential, commercial, and other

types of construction. A 3-month summer

shutdown of nearly all construction in the
State caused by a strike of most construc-
tion trade unions also contributed to the
lower demand for cement.

Prospecting and development increased
over that in 1964. Newmont Development
Co. drilled exploratory holes in a 34-mile
area east of the Vekol Mountains, 32 miles
south and west of Casa Grande; West
Range Co. explored for molybdenum-cop-
per ores at the Ventura mine in the Pal-
metto district of Santa cruz County; ex-

ploration work was continued by Hecla
Mining Co. & Newmont Exploration, Ltd.,
at the Big Bird Development Co. Copper
Flats claims in the Lone Star district of
Graham County; Arkla Exploration Co.
filed on an additional 46 mining claims in
the San Francisco mining district, T 17 N,
R 19 and 20 W, Mohave County; and the
Apache and Big Monument gold and silver
mines 12 miles south of Arivaca were dia-
mond drilled and trenched for George
Audish of Tucson.

Arizona mine evaluations increased $9.9
million over those of 1964. The largest in-
crease was placed on the Duval Corp. new
Mineral Park operation near Kingman, as-
sessed at $6.4 million. The remaining in-
creases were spread among the Inspiration,
Kennecott, Magma, and Phelps Dodge
holdings in the State.

Kerr-McGee Corp. began exploratory dia-
mond drilling on a large group of claims
in Gila, Pinal, and Santa Cruz Counties.

Employment and Injuries.—Final statistics
for 1964 of employment and injuries in the
mineral industries, excluding the petro-
leum and natural gas industries, and pre-
liminary data for 1965, compiled by the
Federal Bureau of Mines, are given in
table 3.

Arkansas Louisiana Gas Co. conducted
an extensive core-drilling program for var-
ious minerals on the Holbrook tract in Na-
vajo County.

! Mining engineer, Bureau of Mines, Denver,
Col

o.
2 Petroleum engineer, Bureau of Mines,

Denver, Colo.
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Table 1.—Mineral production in Arizona!

1964 1965
Mineral
. Value N Value
Quantity (thousands) Quantity (thousands)
Asbestos short tons__ w W 3,469 $441
Clays thousand short tons__ 2168 23218 3129 3164
Copper (recoverable content of ores, etc.) -——_short tons__ 690,988 450,524 703,377 497,991
Diatomite do. 450 16 295 8
Gem stones NA 120 NA 120
Gold (recoverable content of ores, ete.)--—_- troy ounces_-_ 153,676 5,379 150,431 5,265
Gypsum SR thousand short tons__~ 147 770 103 540
Iron ore (usable) _____ thousand long tons, gross weight__ 4 32 8 51
Lead (recoverable content of ores, ete.) —————— short tons_- 6,147 1,611 5,913 1,845
Lime thousand short tons__ 177 2,920 204 3,543
Mercury 76-pound flasks__ 7 24 158 90
Molybdenum (content of concentrate) —_thousand pounds-- 6,296 9,532 9,399 15,880
Natural gas (marketed) - million cubic feet_- T 2,014 241 3,106 376
Petroleum (crude) ——eeee—o_o thousand 42-gallon barrels._.- 64 W 97 w
Pumice thousand short tons__ 880 1,635 1,273 1,605
Sand and gravel do 18,116 20,868 14,918 16,621
Silver (recoverable content of ores, etc.)
thousand troy ounces_— 5,811 7,513 6,095 7,881
Stone thousand short tons__ 3,759 6,283 2,474 4,171
Tungsten concentrate (60-percent WOs basis)
short tons-- 16 17 3 5
Uranium ore do 102,258 3,253 117,898 3,918
Vanadium do. W 575 w 381
Zine (recoverable content of ores, etc.) memeoo—o__ do-- 24,690 6,716 21,757 6,353
Value of items that cannot be disclosed: Asbestos (1964),
cement, clays (bentonite, fire clay 1964), feldspar,
helium, mica (scrap), perlite, pyrites, and values
indicated by symbol W XX r416,111 XX 512,933
Total XX r 534,353 XX 580,182

NA Not available.

W Withheld to avoid disclosing individual company confidential data;
included with “Value of items that cannot be disclosed.” XX

Not applicable. r Revised.

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

sumption by producers).

2 Excludes bentonite and fire clay; included with
“Value of items that cannot be disclosed.”

3 Excludes bentonite; included with

“Value of items that cannot be disclosed.”

4Value of mineral fuels, $1,785,000; value of nonmentals, $14,326,000.
5Value of mineral fuels, $2,307,000; value of nonmetals, $10,626,000.

Table 2.—Value of mineral production in
constant 1957-59 dollars

(Millions)
Year Value
1956 $359
1957 359
1958 339
1959 317
1960 380
1961 414
1962 450
1963 T 454
1964 r 473
1965 471
r Revised.

Duval Corp. reported that exploratory
drilling in the Supai salt basin in Apache
County had disclosed the presence of pot-
ash mineralization. Potash was reportedly
found in the Permian bed 1,000 feet below
the surface.

Legislation and Government Programs.—
The United States Government played an
increasingly important role in the copper

market in 1965 with the release of copper
from the Government stockpiles and the
request to producers to maintain the 36
cents per pound price of copper. Other
steps taken included introduction of legis-
lation to suspend the 1.7-cents-per-pound
import tax on copper, effective February 8,
1966 and restriction of copper exports.

Construction projects financed by Feder-
al, State, and municipal funds accounted
for much of the production of cement,
sand and gravel, and stone. State highway
construction contracts awarded during the
year totaled $69.9 million. Seventy-three
percent ($50.8 million) was for construc-
ting roads in the National System of Inter-
state and Defense Highways.3 Of the 1,166.5
designated miles in this system in Arizona,

3 Engineering News-Record. State Highway

Contracting Plans: 1966 Will be a Record
Breaker. V. 176, No. 14, Apr. 7, 1966, pp.
74-76.
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Table 3.—Employment and injury experience in the mineral industries

Average ~ ~ Number of Injury rates per
Year and industry men Days Mvt'l:rl%:gs Mgvgr}ll(%‘:irs injuries million man-hours
working active (thousands)(thousands;)
daily ! Fatal Nonfatal Frequeney Severity
1964:
Coal o _— 3 -_— _— —_— _—
Metal _____ 302 3,210 25,633 8 785 30.94 3,199
Nonmetal 78 222 85 676 - 10 14.80 536
Sand and gravel ___ 1,115 234 261 2,102 - 53 25.21 562
Stone e 681 242 165 1,309 - 13 9.93 199
Total oo 12,809 290 3,721 29,723 8 861 29.24 2,820
1965:P
Coal — 3 — — _— _—
Metal _____ 304 3,519 28,102 11 658 23.81 3,715
Nonmetal 85 221 63 508 1 19 39.37 12,232
Sand and gravel ___ 1,150 204 234 1,883 - 27 14.34 660
Stone oo 655 237 155 1,223 2 18 16.35 10,277
Total oo 13,670 290 3971 31,719 14 722 23.20 3,923

PPreliminary.
1Less than 1/2 unit.

645.2 miles was opened to traffic at year-
end; 481.2 miles was in the construction,
engineering, or right-of-way phase; and
40.1 miles had not been started.+

A comprehensive review 5 of the geology
of the U.S. Highway from Douglas on the
Mexican border to Lupton on the New
Mexico border was published by the Arizona

Bureau of Mines. The 68-page guide was
illustrated with maps, pictures of past and
current mining operations, and geological
reports correlated to each section of the
highway. A geologic log identified the
rocks, according to the type and age, seen
along the highway. An appended glossary
defined the types of rocks.

REVIEW BY MINERAL COMMODITIES

METALS

Copper.—Production from mines in the
State was at a record high of 703,400 short
tons; most mines were worked at or near
capacity. Shipments exceeded production,
and stocks declined.

Mines in Arizona yielded more than 52
percent of the domestic primary produc-
tion and about 18 percent of the free
world output. Production from the 12
large open pit and 4 principal under-
ground properties accounted for 97 percent
(684,000 tons) of the State total output of
703,377 tons of primary copper; 78 percent
was derived from open pit ores, and 22
percent was derived from underground ore.
In 1964, the 11 open pit and 5 under-
ground mines accounted for 98 percent of
the State total output. The remaining 2
percent was supplied by 72 small opera-
tions.

Copper was mined throughout a large
area of Arizona and was a significant factor

237-043 O-67—7

in the economy of 7 of the 14 counties in
the State. Rapidly expanding operations in
the Tucson area, since 1962, has pushed
Pima County ahead of Pinal County in the
production of copper. Greenlee and Gila
Counties also were substantial producers,
followed by Cochise, Yavapai, and Mchave.

Four mines owned by Phelps Dodge
Corp. accounted for about 38 percent of
the State production. Magma Copper Co.
accounted for 16 percent of the total out-
put from its two underground properties.
American Smelting and Refining Co.
(Asarco) , with two open pits that account-
ed for about 11 percent, was third. Ray
Mines Division, Kennecott Copper Corp.,
accounted for 10 percent followed by In-
spiration Consolidated Copper Co. with 9
percent. Duval Corp. and Miami Copper

4 Bureau of Public Roads. Quarterly Report
on the Federal-Aid Highway Program, e. 31,
1965. Press Release BPR 66-5, Feb. 9, 1966.

5 Wilson, Eldred D. Guidebook 1—Highways
of Arizona, U.S. Highway 666. Arizona Bu-
Mines Bull. 174, 1965, 68 pp.
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Figure 1.—Value of mine production of copper, and total value of mineral production
in Arizona.

Co. yielded about 6 percent and 4 percent,
respectively. Operations of Bagdad Copper
Corp. and Pima Mining Co. accounted for
about 3 percent and 2 percent, respectively.
Several smaller firms provided the remain-
ing 1 percent.

Eight primary smelters operated in the
State during the year, primarily on ores
produced by the company operating the
smelter. Phelps Dodge Corp. smelter at
Douglas, Inspiration Consolidated Copper
Co. smelter at Inspiration, and Asarco at

Hayden also smelted ores on a custom or
toll basis. Phelps Dodge Corp. controlled
about 55 percent of the smelting capacity
in the State; Magma Copper Co., Asarco,
and Kennecott Copper Corp. each about 13
percent; and Inspiration Consolidated Cop-
per Co. about 6 percent.

Approximately 89 percent of the recover-
able copper produced at mines in Arizona
was smelted locally. About 9 percent was
shipped to copper, lead, and zinc smelters
operated by Asarco at Amarillo and El Pa-
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Figure 2—Mine production of copper in Arizona, 195565, by months, in terms of

recoverable metal,

Table 4.—Fifteen leading copper-producing mines in 1965, in order of output

Rank Rank
in in Mine District County Operator Sour<i:: ‘;g:g pper
1965 1964
1 1 Morenci ——eeo__ Copper Mountain Greenlee - Phelps Dodge Corp- Copper ore, copper
precipitates, gold-
silver ore.
2 2 San Manuel —.._ Old Hat — .. Pinal .... Magma Copper Co-- Copper ore.
3 5 RaAY commmmceeee Mineral Creek —- - do —---- Kennecott Copper Copper ore, copper
Corp. precipitates.
4 4 New Cornelia ~- AjO wcccccaaaa Pima ..._ Phelps Dodge Corp- Copper ore, gold-
silver ore.
5 3 Copper Queen,

Lavender Pit. Warren Cochise . do Copper ore, copper
precipitates,
silver ore.

6 6 Mission Pima Pima -_.. American Smelting Copper ore.
and Refining Co.
7 7 Inspiration —___ Globe-Miami —___ Gila ——___ Inspiration Consoli- Copper ore, copper
dated Copper Co. precipitates.
8 10 Esperanza ——-_- Pima __________ Pima -__. Duval Corp ———_____ .
9 8 Silver Bell ... Silver Bell ______ __ do ... American Smelting .
and Refining Co.
10 12 Bagdad Copper Corp. Do.
11 11 Miami Copper Co--- Do.
12 13 Magma Copper Co-- Copper ore, gold-
silver ore.
13 -- Mineral Park __ Wallapai Duval Corp - Copper ore, copper
precipitates.
14 9 Pima Pima Pima _... Pima Mining Co---- Copper ore.
15 15 Miami —_______ Globe-Miami ____ Gila —.-__ Miami Copper Co--- Copper precipitates.
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Table 5.~Ore mined, waste and leach material removed, and total copper production at
principal copper open-pit and underground mines

Waste and leach material Total copper
Ore mined removed produced from
Mine (thousand short tons)  (thousand short tons) all sources !
(short tons)
1964 1965 1964 1965 1964 1965
Open pit:
Morenei oo 18,632 19,089 30,068 29,601 129,406 127,566
Ray 6,890 8,595 13,330 22,061 58,235 72,153
New Cornelia _____________ 10,371 10,655 18,973 15,889 70,818 70,905
Mission _______ - 7,561 6,646 27,961 29,282 258,810 256,237
Inspiration __ - 5,837 5,799 9,293 9,491 48,908 53,436
Lavender ____ - 6,001 5,661 19,017 21,886 41,508 35,687
Esperanza ___ - 4,292 4,232 6,071 8,253 322,550 321,691
Silver Bell _ - 3,033 3,185 6,974 6,951 324,142 321,479
Bagdad ________ - 2,063 2,091 12,063 10,568 319,632 320,376
Copper Cities —._ - 3,164 3,200 6,266 11,668 321,453 320,184
Mineral Park __ - 387 4,914 10,238 4,822 21,350 319,039
Daisy-Pima _______________ 2,850 2,646 44,718 49,243 230,000 218,000
Underground:

San Manuel _______________ 12,443 13,504  _____ 92,588 93,767
Copper Queen 749 766 _____ 32,5625 30,948
Magma ______ - 378 440  _____ 17,064 19,452
Miami o _____ ®) (6 69,037 69,111

!Includes copper recovered from leaching of material in place and in dumps.
2 Gross metal in concentrate shipped.

3 Gross metal in concentrate and precipitates shipped.

4 Cubic yards.

5 All production from in-place leaching.

§ Gross metal in precipitates shipped.

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

Table 6.—Mine production of gold, silver, copper, lead, and zinc, in terms of recoverable metals *

Material
Mines producing  sold or Gold (lode and placer) Silver (lode and placer)
Year ——————— treated ?
Lode Placer (thousand Value Troy ounces Value
short tons) = Troy ounces (thousands) (thousands) (thousands)
1956-60 (average) 128 5 59,703 141,846 $4,965 4,763 $4,311
1961 96 4 72,537 145,959 5,109 5,120 4,738
1962 ___ 83 5 79,583 137,207 4,802 5,454 5,917
1963 ___ 90 4 81,214 140,030 4,901 5,373 6,873
1964 85 1 86,742 153,676 5,379 5,811 7,513
1965 92 2 93,466 150,431 5,265 6,095 7,881
1890-1965 _______ NA NA NA 13,321,041 353,732 387,166 310,482
Copper Lead Zinc

Total
Value Value Value value
Short tons  (thousands) Short tons (thousands) Short tons (thousands)(thousands)

1956-60 (average) 495,301 $321,221 10,965 $2,879 32,231 $7,704 $341,080

1961 587,053 352,232 5,937 1,223 29,585 6,804 370,101
1962 644,242 396,853 6,966 1,282 32,888 7,564 416,418
1963 - 660,977 407,162 5,815 1,266 25,419 5,846 426,038
1964 _ 690,988 450,524 6,147 1,611 24,690 6,716 471,743
1965 708,377 497,991 5,913 1,845 21,757 6,353 519,335
1890-1965 _______ 20,482,028 8,826,411 639,619 125,666 985,039 239,083 9,855,374

NA Not available.

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

2 Does not include gravel washed or tonnage of precipitates shipped.
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Table 7.—Mine production of gold, silver, copper, lead, and zinc in 1965, by counties,
in terms of recoverable metals

Mines Material  Gold (lode and placer)  Silver (lode and placer)
County producing 1 sold or
————————  treated? Troy Troy
Lode Placer (short tons) ounces Value ounces Value
6,453,127 44,046  $1,541,610 962,077  $1,248,966
3100,000 — —— 23,248 30,060
10,734,696 3,706 129,710 206,025 266,390
19,090,733 10,968 383,880 512,873 663,145
536 9 815 6,843 8,848
4,660,607 50 1,760 524,787 678,550
27,218,009 39,552 1,384,320 2,145,008 2,778,495
22,636,639 36,279 1,269,765 30,363 1,202,959
5,646 36 1,260 21,795 28,181
2,553,745 15,771 551,985 759,559 982,110
12,343 14 4 ,670 3,
93,466,081 150,431 5,265,085 6,095,248 7,881,156
86,742,262 153,676 5,378,660 5,810,510 7,512,989
Lead Zinc
Total
Short Short value
tons Value tons Value tons Value
67,021 $47,450,585 6 $1,794 86 $24,981 $50,262,936
810 578,2 _— _— _— _— 603,328
95,320 67,486,772 _— — _— _— 67,882,872
127,586 90,330,640 _— — — — 91,377,665
12 .602 — —— — —- 17,765
18,483 13,085,858 * 78 28 8,088 18,774,324
185,727 181,494,963 11 3,328 1,077 314,470 185,970,571
184,677 130,751,776 —_— — — — 133,224,500
63 44,392 359 111,914 653 190,807 376,554
23,678 16,763,989 5,463 1,705,236 19,907 5,813,034 25,816,354
(4) 71 72 22,511 6 1,664 28,188
Total:
1965._ 703,377 497,990,916 5,913 1,844,856 21,757 6,353,044 519,335,057
1964__ 690,988 450,524,176 6,147 1,610,514 24,690 6,715,680 471,742,019

1 Operations at miscellaneous cleanups not counted as producing mines; various uranium mines
from which copper was recovered as a byproduct not included as they were in the mine count of

uranium.

?Does not include gravel washed or tonnage of precipitates shipped.

3 Excludes tonnage of uranium ore milled.
4 Less than 14 unit.

so, Tex.; 1 percent to the Asarco copper
smelter at Tacoma, Wash.; and 1 percént
to The National Zinc Co. zinc smelter,
Bartlesville, Okla.

Production in the State was 2 percent
(12,000 tons) higher than in 1964. In the
United States, production increased 8.4
percent (105,000 tons); output from mines
in Arizona accounted for 12 percent of this
increase.

Porphyry copper ores were mined at
open pits in Cochise, Gila, Greenlee, Pima,
and Pinal Counties. Copper recovered from
the ores ranged from 0.381 to 0.855 percent
copper, averaging about 0.651 percent. In
1964, copper recovered from ores from
open pit mines had ranged from 0.339 per-
cent to 1 percent recoverable copper, aver-
aging 0.682 percent. In 1965 ore from the
underground mines contained from 0.698

to 4.52 percent copper; the lower analysis
represents the copper content of the ore
block caved at San Manuel and the higher
analysis the copper content of the ore at
the Magma mine where sandfill methods
were used. Companies operating the 12
large open pit mines moved about 76.3
million tons of ore to recover 496,772 tons
of copper.

Production of 429,794 tons of copper
from five of the largest mines represented
61 percent of the State total; the first 10
major copper-producing mines accounted
for 600,304 tons, or 85 percent; and the
first 15 accounted for 682,962 tons, or 97
percent of the total. The production of
497,000 tons of copper required the remov-
al of 190.1 million tons of waste and leach
material. The ratio of waste and leach ma-
terial to that of ore at the 12 principal
producers was 2.48:1.



94 MINERALS YEARBOOK, 1965

Table 8.—Mine production of gold, silver, copper, lead, and zinc in 1965, by classes
of ore or other source materials, in terms of recoverable metals

Material
Number sold or Gold Silver
Source of treated (troy (troy Copper Lead Zinc
mines ! (sho;t ounces) ounces) (pounds) (pounds) (pounds)
tons
Lode ore:

Dry gold ceeeeeeeee 3 96 39 85 100 -— _—
Dry gold-silver - 6 114,793 428 9,519 1,795,300 —_— —
Dry silver oceeeeeeao- 17 283,847 24 31,348 194,300 1,900 900

Total oo 26 138,736 491 40,952 1,989,700 1,900 900
(0157 1) o 13 R — 40 92,859,535 133,830 5,352,850 1,308,809,700 13,200 2,212,200
Copper-zine .- 4 85,172 87 21,602 4,332,700 22,600 9,398,000
Lead - 7 1,403 30 2,812 ,900 109,300 ,900
Lead-zine 4 336,557 15,402 624,807 660,000 11,463,900 30,865,100
Zin¢ —e-- 1 2,763 _— 8,828 114,400 112,200 995,400

Total ——oeeee 56 93,285,430 149,349 6,010,899 1,313,909,700 11,721,100 43,479,600

Other “lode’” material:

Gold tailings ———_.—__ 1 19 8 2 — — —
Gold-silver and

tailings 2 oo 4 29,815 529 15,213 97,400 —_— _—
Copper cleanup and

copper smelter

cleanup 2 o= 3) 807 43 1,061 176,900
Copper precipitates ... 19 63,159 -— — 89,282,500
Lead cleanup ——-—_ 3) 2 _— — — —
Lead tailings - 2 11,200 1 946 —_— 60,900 3,400
Lead-zinc mill cleanup- (3) 472 42 426,174 41,297,800 440,600 430,100
Zine mill cleanup--_— (3) ()] *) 4) (* *) (@]
Uranium ore ——--——__ _— _— — *) * — _—

Total —ecceceeeee e 26 105,074 583 43,396 90,854,600 103,000 33,500

Total “lode” material 92 93,629,240 150,423 6,095,247 1,406,754,000 11,826,000 43,514,000
Placer oo 2 — 8 1 - -

Total, all sources - 94 93,529,240 150,431 6,095,248 1,406,754,000 11,826,000 43,514,000

‘b]é)e'tﬁil will not necessarily add to totals because some mines produce more than one class of
material.

2 Combined to avoid disclosing individual company confidential data.

3 From properties not classed as mines.

4 Lead-zine mill cleanup, zinc mill cleanup, and uranium ore combined to avoid diclosing individual
company confidential data.

Table 9.—Mine production of gold, silver, copper, lead, and zinc in 1965, by types
of material processed and methods of recovery, in terms of recoverable metals

Gold Silver

Type of material processed (troy (troy Copper Lead Zinc
and method of recovery ounces) ounces) (pounds) (pounds) (pounds)
Lode:
Amalgamation:
[ T, 20 1 — — —
Tailings —eeeme 8 2 _— _— _—
Total comomomoee o 28 3 _— P _—
Concentration and smelt-
ing of concentrates:
Ore? el 135,681 5,622,805 2 1,282,293,300 11,185,500 43,246,700
Direct-smelting:
o 14,140 453,239 29,439,800 598,400 237,200
45 3,987 177,500 42,100 30,100
— — 89,282,500 — —
529 15,213 97,400 — —
14,714 472,439 118,997,200 640,500 267,300
Other:
Leaching of copper ore __ P — 5,463,500 — —
Placer 8 1 — _— —
Grand total ___________ 150,431 6,095,248 1,406,754,000 11,826,000 43,514,000

1 Includes uranium ore concentrate.
2 Includes copper recovered from leaching of ore at operations that employ ‘‘dual-process” treat-
ment of leaching followed by flotation concentration.
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Production of copper during the first 6
months averaged about 61,000 tons per
month. During the second 6 months, pro-
duction dropped to 56,000 tons per month.

Cement copper, recovered by precipita-
tion from leach solutions obtained from
dump leaching, contained 44,600 tons of re-
coverable copper, slightly less than the
45,400 tons recovered the previous year. In
addition, 2,732 tons was recovered by heap
leaching in 1965 compared with 1,044 tons
in 1964. Output was to be increased ap-
proximately 50 percent with completion of
plants currently under construction.

The price of copper increased from 34 to
36 cents per pound in May. Early in No-
vember almost all major producers in-
creased their price to 38 cents; a few days
later at the urging of the Government,
domestic producers returned to the 36-cent
level. Copper prices remained at the 36-
cent level for the balance of the year. The
weighted average domestic price for 1965,
calculated from sales of electrolytic copper
at producer plants as reported to the Fede-
ral Bureau of Mines, was 35.4 cents per
pound.

Gold.—Output of gold totaled 150,431
ounces, 2 percent less than in 1964. Eighty-
nine percent was recovered as a byproduct
in the refining of copper, 10 percent recov-
ered from lead-zinc ores, and 1 percent
from other ores. The major mines, listed
in order of output, were Copper Queen-
Lavender Pit, New Cornelia, San Manuel,
Iron King, Magma, Morenci, Christmas,
and Ray. The eight leading producers ac-
counted for 148,000 ounces, 98 percent of
the total. Two percent of the production
came from 43 smaller operations through-
out the State.

In its annual -report to the shareholders,
Phelps Dodge Corp. stated that the com-
bined output of gold recovered as a by-
product of copper mining at Morenci, New
Cornelia, and Copper Queen branches to-
taled 96,000 ounces, 64 percent of the State
total.

Magma Copper Co. reported tq_its share-
holders that production of gold at the San
Manuel Division was 21,550 ounces. Output
at the Superior Division, Magma mine, was
12,748 ounces. Combined output from the
two properties was 8 percent above that of
1964, resulting from a slightly higher gold
content in the ore and the higher tonnage
of ore milled.

Cochise was the leading gold-producing
county, followed in close order by Pima
and Pinal Counties. Other counties report-
ing production were Yavapai, Greenlee, Gi-
la, Mohave, Santa Cruz, Yuma, and Mari-
copa.

Shattuck Denn Mining Corp., third lead-
ing producer in the State, recovered gold
from lead-zinc ores obtained from the Iron
King mine in Yavapai County. According
to the company annual report, 1965 pro-
duction totaled 15,677 ounces compared
with 18,749 ounces in 1964.

Iron Ore.—Arkota Steel Corp., the largest
producer of iron ore in the State in 1964,
was idle. Production of small quantities of
hematite ore was reported by Arizona Gyp-
sum Corp. from the Iron Chancellor mine
and by G. A. Swartz from the Cowden
mine near Seligman, Yavapai County. Mag-
netite ore produced by H. M. Seitz from
the Margaret-Howard mine in Gila County
was used as a processing agent. Sponge iron
was produced from iron oxides obtained in
the smelting process at the Phelps Dodge
Corp. smelter at Douglas and from pyrite
at Ray Mines.

Lead.—Production of lead declined 4
percent in 1965. Ore produced at the Iron
King mine and concentrated in the com-
pany mill accounted for most of the out-
put. Concentrates from the company mill
were shipped to the Asarco smelter at El
Paso for processing. Arivaca Mining Corp.,
the second largest producer of lead in the
State, mined lead-zinc ores from the Ari-
zona, Idiho, and Glove mines in Santa
Cruz County. Indiana Mining Corp. oper-
ated the Indiana mine near Nogales. Yava-
pai County with six operators led the State
with the production of 5,465 short toms,
representing 92 percent of the total output.
Santa Cruz County with five operators was
second, accounting for 6 percent. The re-
maining 2 percent came from operations in
Cochise, Mohave, Pima, and Yuma Coun-
ties.

Mercury.—Output of mercury from seven
mines in the Mazatzal Mountains in Gila
and Maricopa Counties, principal produc-
ing area in the State, reflected the high
demand for this commodity in domestic
and world markets. Production and value
of mine shipments more than doubled
with the price of mercury rising from $475
per flask to $740 per flask between January
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and May. Since May, prices ranged from
$525 to $550 per flask.

Mercury content of ore mined in the
State averaged 0.059 percent and ranged
from 002 to 0.25 percent. Seventy-three
percent was furnaced; the balance was re-
torted. The Pine Mountain mine, Marico-
pa County, operated by United Nuclear
Corp. and Bacon & Brunson, was the larg-
est mercury-producing mine, followed in
descending order by National mine, Mari-
copa County, operated by V. D. Bradley
and Dr. Duane Brown; Valley Assay mine,
Gila County, operator unknown; Rattle-
snake mine, Gila County, operated by Gor-
don K. Grimes; Mercuria mine, Gila
County, operated by Five Points Mining
Co.; and an unnamed deposit in Gila
County, operated by Associated Interna-
tional Mineral and Mountain State Elec-
tric. Sales of mercury totaled 158 flasks val-
ued at $90,000. Buyers of mercury in order
of purchases were Chemical Manufacturing
Co., Piggott Projects, and Braun Corp.

Molybdenum.—Arizona accounted for 12
percent of the total 11.S. molybdenum pro-
ducton.

Molybdenum concentrate produced in
the State as a byproduct in the processing
of copper .ores increased 49 percent. The
molybdenum content of the concentrate
ranged from 38 to 60.1 percent molybde-
num, averaging about 54 percent for 9.4
million pounds produced. The large in-
crease in output resulted primarily from
the first full year of operation at the Mine-
ral Park plant operated by Duval Corp.
near Kingman, Mohave County, and of the
zinc-recovery unit at the Mission mine in
Pima County operated by Asarco. The
modification of the molybdenum circuit at
the San Manuel concentrator, operated by
Magma Copper Co. was a contributing
factor. Inspiration Consolidated Copper Co.
reported a decline in production because of
lower grade ores being mined. Asarco re-
ported lower production from the Silver
Bell property. Approximately 50.3 million
tons of ore was processed in the recovery of
8,782 tons of molybdenite concentrates, con-
taining 4,750 tons of molybdenum.

Shipments of molybdenum concentrates
from nine mines in six counties contained
9.4 million pounds of molybdenum valued
at §15.9 million. The average price report-

ed for molybdenum in concentrate form
was $1.69 per pound. In 1964, the average
price per pound of molybdenum in con-
centrate form was $1.51. Exports of molyb-
denum concentrates from mines in Arizona
contained 2.1 million pounds of molybde-
num, 23 percent of the total shipments.
Stocks increased.

Listed in order of decreasing production,
the mines and operators were San Manuel,
Magma Copper Co.; Mineral Park, Duval
Corp.; Esperanza, Duval Corp.; Mission,
Asarco; Silver Bell, Asarco; Bagdad, Bagdad
Copper Corp.; Morenci, Phelps Dodge
Corp.; Inspiration, Inspiration Consolidated
Copper Co.; and Childs-Aldwinkle, Burney
Mines, Inc.

The new molybdenite extraction process
installed at San Manuel concentrator, oper-
ated by Magma Copper Co., was reported 6
to have increased flotation capacity of the
existing plant by at least 25 percent. The
change from the sodium hypochlorite-fer-
rocyanide process to the new process in-
cluded a conditioning step with hydrogen
peroxide, sulfuric acid, sodium cyanide,
and zinc sulfate; a two-stage rougher-flota-
tion step with stove oil and sodium ferro-
cyanide; one-step cleaning with ferrocya-
nide; one-step cleaning with sodium
hypochlorite and potassium ferrocyanide
used to treat the pulp; and four cleaning
steps with anti-foam Exfoam 636 and po-
tassium ferrocyanide. The high rate of cor-
rosion and the high maintenance cost expe-
rienced with the hypochlorite process
formerly used was to be greatly reduced.

Following completion in 1966, the $1
million molybdenum recovery unit, Ray
Mines was to become the 10th Arizona por-
phyry copper mine to recover molybdenite
as a byproduct of copper mining. The de-
cision to build the plant followed several
years of testing and design.

Silver.—Production of silver was only
slightly higher than that of the previous
year. Copper ores, primarily porphyry,
from 16 mines yielded 5,352,850 ounces of
silver, 88 percent of the State output.
Lead-zinc ores was the source of 10 per-
cent, and other ores 2 percent. In 1965, the
ratio of silver to copper was 8.2 ounces of
silver for each ton of copper produced

¢ Burke, Harry K., and Shirley, Joseph F.
San Manuel’'s New Process for Molybdenite
Recovery. Min. Eng. v. 17, No. 38, March 1965,
pp. 79-84.
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from copper ores, compared with 7.7
ounces of silver for each ton in 1964. The
four leading silver producers in the State—
Phelps Dodge Corp., Asarco, Duval Corp.,
and Shattuck Denn Mining Corp.—ac-
counted for 74 percent of the total State
output; in 1964, the same companies fur-
nished 71 percent. Counties in which pro-
duction was reported, listed in descending
order of output, were Pima, Cochise, Pinal,
Yavapai, Mohave, Greenlee, Gila, Cocon-
ino, Santa Cruz, Maricopa, and Yuma.

Tungsten.—A small quantity of tungsten
concentrate (65.51 percent WO,) was pro-
duced from ore mined at the Carboloy
mine in Pima County in 1964 and shipped
to Kennametals, Inc., Fallon, Nev. by
Fernstrom Mining Co.

Uranium Ore.—Shipments of crude ore
from 26 operations to processing plants at
Tuba City; Grand Junction, Colo.; Ship-
rock, N. Mex.; and Mexican Hat and
Moab, Utah, totaled 117,898 short tons,
valued at $3.9 million, an increase of 15
percent in quantity and 20 percent in
value... The fo.b.. mine value of the ore
produced ranged from $1.96 for crude ore
containing 0.07 percent uranium oxide
(U30g) to $145.50 per ton for crude ore
containing 1.51 percent U3sOs. The average
grade of ore shipped from mines during
the year was 0.38 percent U3Og, compar-
able with that shipped in 1964. The aver-
age value of the mine shipments was $33.24
per ton. The Orphan Lode mine, owned
by Western Equities, Inc., on the south
rim of the Grand Canyon, was the princi-
pal source.

Vanadium.—Uranium ores in Apache
County, and to a lesser extent in Navajo
County, contained sufficient quantities of
vanadium to warrant recovery.

Zinc.—Ores from four lode mines, three
in Yavapai and one in Pima County, yield-
ed 96 percent of the recoverable zinc pro-
duced in the State. Output declined 12
percent in quantity and 5 percent in value
because of lower grade ore mined at the
Iron King mine operated by Shattuck
Denn Mining Corp. and because of a decline
in ore production at Old Dick Division
mines operated by Cyprus Mines Corp. Ac-
cording to the company annual report, re-
serves of developed ore at the Old Dick
and Copper Queen mines were essentially
exhausted at yearend.

NONMETALS

Asbestos.—Output of asbestos—dust, sands,
and fiber—from three underground mines
in the Salt River Valley of south central
Arizona totaled 3,500 short tons valued at
$441,000. The leading producer, Jacquays
Mining Corp., selectively mined and hand-
sorted chrysotile asbestos ore at the Regal
and Chrysotile mines for shipment to the
company mill at Globe. Production also
was reported by Asbestos Manufacturing
Co. from the Phillips mine and by Metate
Asbestos Corp. from the Lucky Seven mine.
Prices ranged from $6 per ton for chrysotile
sand (tails) to $460 per ton for filter-grade
material.

The Fort Apache Indian Agency at White-
river issued a call for bids for leasing two
tracts of tribal lands in Gila County. The
tracts have had a history of commercial
production.

Cement.—Activity in the Arizona cement
industry declined in 1965. Arizona Port-
land Cement Co., a division of California
Portland Cement Co., and Phoenix Cement
Co:, a divisiorr of American €Cement Corp.,
produced portland and masonry cements at
plants in Pima and Yavapai Counties, re-
spectively. Shipments of cement were 24
percent below those of 1964. Average price
per barrel for portland and masonry ce-
ments remained aprpoximately the same;
the downward trend in shipments reflected
the decline in construction.

Portland-cement capacity was 5.3 million
barrels, the same as in 1964. The entire
output was by the dry process. All electri-
cal energy used by the cement industry was
purchased. Cement stocks at the end of the
year were more than those at yearend 1964.
Of the total shipments, 75 percent was
shipped by truck and 25 percent by rail.
Most of the shipments were in bulk form
(83 percent) ; 17 percent was in containers.

Clays.—The quantity of bentonite and
miscellaneous clays produced at mines in
the State declined; that of fire day in-
creased slightly. The lower output of mis-
cellaneous clay was attributed to reduced
construction activity. Increased demand for
clay products manufactured by McKusick
Mosaic Co. accounted for a larger produc-
tion of fire clay. Miscellaneous clay amd
shale used in manufacturing building brick
and portland cement comprised most of
the total output.
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Bentonite clays were mined from two de-
posits, one each in Apache and Yavapai
Counties; miscellaneous clay came from
three deposits in Pima County, two in
Maricopa County, and one in Yavapai
County; and fire clay came from a deposit
in Gila County. Most of the clays were
mined at captive operations.

Diatomite.—A small quantity of crude
diatomite—prepared and sold for use as a
filler—was mined by Arizona Gypsum
Corp. from its White Cliffs property near
Mammoth, Pinal County.

Feldspar.—Industrial Minerals Division,
International Minerals & Chemical Corp.
(IMC), was the only producer of crude and
ground feldspar in the State. All of the
crude potash feldspar produced by a con-
tractor for IMC from the pegmatite deposits
at the Taylor mine was ground in the com-
pany mill near Kingman and used in
manufacturing glass, pottery, and soaps
and abrasives.

Gypsum.—The gypsum industry in Ari-
zona in 1965 consisted of five mining
operations; three in Pinal County and one
each in Yavapai and Yuma Countiés. Out-
put was lower than in the previous year.
National Gypsum Co. calcined crude gyp-
sum obtained from the company open pit
mine near Winkelman (Pinal County) at
the company plant at Phoenix for use in
manufacturing wallboard, lath, and other
plaster products. Gypsum mined by Ari-
zona Gypsum Co. from deposits near Wink-
clman and Camp Verde in Pinal and Ya-
vapai Counties was sold uncalcined for use
as a cement retarder and as a soil condi-
tioner. Garcia Gypsum Co. sold crude gyp-
sum from an open pit deposit near Mam-
moth; Harquahala Gypsum Co. sold the
product from an underground deposit near
Salome for use as a soil supplement.

Lime.—Marketed quicklime (calcium ox-
ide) and hydrated lime (calcium hydrox-
ide) increased 15 percent because of a
greater demand for quicklime by the cop-
per industry. Of the quantity sold or used,
94 percent was quicklime and 6 percent
was hydrated lime. Chemical and industri-
al uses consumed most of the output; in-
cluded were 178,000 tons used by the cop-
per industry. Sales for use by the
construction industry, principally for soil
stabilization, were higher. A small quantity
was consumed in refihing magnesium, in

manufacturing open-hearth steel, and in
gas purification.

Most of the lime was used within the
State; a small quantity was shipped to con-
sumers in California, New Mexico, and
Mexico. About 48 percent was used by a
captive market. Morenci, Ray Mines, and
San Manuel used their entire output for
concentrating copper ore. Lime was pro-
duced and sold by Paul Lime Plant, Inc,
in Cochise County; Hoopes & Co. in Gila
County; and U.S. Lime Division, The Flint-
kote Co., in Yavapai County.

Six companies operated six plants in five
counties—one each in Cochise, Greenlee,
Pinal, and Yavapai, and two in Gila.
Greenlee County replaced Cochise County
as the leading producer in the State. Co-
chise County, the second largest producing
county, was followed in order by Gila, Ya-
vapai, and Pinal Counties.

Approximately 392,000 tons of limestone
was used in producing the lime. Natural
gas was used as fuel for one Ellernan, sev-
en rotary, and five shaft kilns used in the
State; fuel oil was used for one rotary kiln.

Mica.—A small quantity of scrap mica
produced by Buckeye Mica Co., at its mine
near Buckeye in Maricopa County, was
dry-ground in the company mill in Buck-
eye. The ground mica was sold for use in
manufacturing paint.

Perlite.—Output of crude perlite from
three mines in Pinal County increased 4
percent in quantity but declined 11 per-
cent in value. Most of the crude was
shipped to processing plants outside the
State. Arizona Perlite Roofs, Inc., operated
the Adams and Iberri mines near Superior
in Pinal County and shipped crude perlite
to the Supreme Perlite, Inc., expanding
plant in Maricopa County and to an ex-
panding plant outside the State. Expanded
perlite produced by Supreme Perlite, Inc.,
at Phoepix was used as a concrete aggre-
gate, as an aggregate replacing sand in
plaster, as loose-fill insulation, and as a soil
conditioner. Harborlite Corp. operated the
Harborlite perlite mine in Pinal County
and shipped crude perlite to company-
owned and other expanding plants outside
the State.

Pumice.—Output of pumice and pumi-
cite materials from 11 mines—12 opera-
tions, collectively, in Apache, Coconino,
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Graham, and Yavapai Counties—increased
45 percent in quantity but declined 2 per-
cent in total value. An increased demand
for pumice and pumicite material as rail-
road ballast was the principal reason for
the higher output. Pumice produced for
use as road base and surfacing material in
Apache and Coconino Counties increased,

partly offsetting the decline in pumice and

pumicite materials used as concrete aggre-
gate. Accounting for 37 percent of the Na-
tion’s requirements, Arizona led all other
States in the output of pumice and pumi-
cite materials.

Pyrites.—Ray Mines recovered pyrites as
a byproduct in milling copper ores. The
pyrite was used in manufacturing sulfuric
acid and sponge iron. The company also
purchased a quantity of pyrite from the
Magma mine as a supplemental feed for its
sulfuric acid and sponge iron plant. Sulfu-
ric acid was used in leaching copper from
waste dumps and with sponge iron in
leaching and precipitating oxide copper by
the leach-precipitation-flotation process.
Production of pyrites increased 29 percent
in quantity and in value over that of the
preceding year.

Sand and Gravel.—Sand and gravel ranked
second in value of mineral output. Of the
14.9 million tons produced, 7.4 million tons
was  Government-and-contractor  output
used for highway construction; 7.6 million
tons was classified commercial. Production
was reported from 59 commercial and 84
Government-and-contractor operations. Ap-
proximately 90 percent of 7.3 million tons
shipped by commercial carrier was by truck
and 10 percent by rail.

Table 10.—Sand and gravel production in
1965, by counties

(Thousand short tons and thousand dollars)

Quantity

County

- 1,947
Yavapai o __ 680 748
Yuma 868 850

16,621

Stone.—Production of stone in Arizona
declined 34 percent in quantity and value.

Lower construction activity, resulting from
overbuilding and a 3-month construction
strike that occurred during the summer
were the primary reasons for the decline.
Stone produced by or for the use of Gov-
ernment agencies used in highway con-
struction declined 74 percent in quantity
and 72 percent in value below figures for
the previous year. Large quantities of lime-
stone were used in manufacturing cement
and lime and as a flux in the smelting of
copper ores.

MINERAL FUELS

Coal.—Coal owned by the Navajo and
Hopi Indians was to be used for generating
1.5 megawatts of power at an electric gen-
erating plant to be constructed in Clark
County, Nev., by Western Energy Supply &
Transmission Associates (WEST), a group
of public and private utilities. Under an
agreement between Southern California
Edison Co. and Peabody Coal Co., Navajo
and Hopi coal reserves in the Black Mesa
area were to be transported by pipeline or
rail to the plant site in Nevada. The gen-
erating plant, to be known as the Mohave
Steam Station, was to be constructed as a
part of the regional power plan developed
by WEST. The agreement called for an
expected consumption of 140 million tons
of coal to be delivered over a 35-year
period.

Helivm.—Helium was extracted from he-
lium-bearing, naturally occurring gas pro-
duced from the Pinta Dome and Navajo
Springs fields, Apache County, at the Kerr-
McGee Corp., Navajo plant. Based on Ari-
zona Oil and Gas Conservation Commission
reports of gas production, helium content
of about 8.5 percent, and on assumed he-
lium recovery of 97 to 98 percent, the
plant produced an estimated 58 million cu-
bic feet of grade A helium during the year.
This output would be an increase of more
than 17 percent over the 1964 indicated
production of 46 million cubic feet. At $35
per 1,000 cubic feet, the price established
by the Federal Bureau of Mines for sale of
Government-produced helium to Govern-
ment and industrial consumers, the Navajo
plant output was valued at $2 million.

Kerr-McGee marketed the helium pro-
duction from the Navajo plant to private
customers, principally on the West coast.

Nine wells in the Pinta Dome and two
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Table 11.—Sand and gravel sold or used by producers, by classes of operations and uses
(Thousand short tons and thousand dollars)

1964 1963
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:
Construction:
Building 1,782 $2,346 1,207 $1,601
Paving 782 912 491 591
Fill 1202 1101 153 105
Other ) ) 11 9
Industrial:
Blast 2161 2348 351 376
Engine — — (3) )
Oil (hydrafrae) o ________ ) *) 18 196
Other — _— 12 16
Total 2,927 3,707 1,943 2,694
Gravel:
Construction:
Building 2,484 3,149 1,553 2,056
Paving 4,117 4,881 3,409 3,945
Railroad ballast —eccooeee 1698 4373 554 536
Fill ) () 548 535
Other _— _— ®) ®)
Miscellaneous 18 28 47 63
Total 7,317 8,431 5,611 6,635
Total sand and gravel __________ 10,244 12,138 7,654 9,229
Goverment-and-contractor operations:
Sand:
Paving 1,167 1,373 1,274 1,429
Fill 64 49 92 84
Total 1,231 1,422 1,366 1,513
Gravel:
Building 16 16 - —
Paving 6,625 1,292 5,924 5,827
Fill I I 66 48
Other — — 8 4
Total 6,641 7,308 5,998 5,879
Total sand and gravel ___________ 7,872 8,730 7,364 7,392
All operations:
Sand 4,158 5,129 3,309 4,107
Gravel 13,958 15,739 11,609 12,514
Total 18,116 20,868 14,918 16,621

1Fill and “other (construction)” sand combined to avoid disclosing individual company confiden-

tial data.

2Blast and oil (hydrafrac) sand combined to avoid disclosing individual company confidential data.
3 Blast and engine sand combined to avoid disclosing individual company confidential data.
4 Railroad ballast and fill gravel combined to avoid disclosing individual company confidential data.

5Railroad ballast and other gravel combined to avoid disclosing individual company confidential
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Table 12.—Stone production in 1965,

by counties
County Short tons Value
6 $24
437,984 1,031,808
149,981 390,118
159,649 240,706
w w
w w
2,772 15,176
142,737 338,214
w W
553,882 621,008
74,091 153,582
51 769
370,756 478,654
274,088 397,938
307,572 503,178
2,474,041 4,171,175

W Withheld to avoid disclosing individual com-
-pany confidential data; included with “Un-
distributed.”

in the Navajo Springs fields yielded he-
lium-bearing gas.

At yearend, Apache Drilling Co., Phoe-
nix, and La Fleur Corp., Los Angeles,
Calif., announced that construction was to
begin on a new helium plant at Navajo.
The new plant, to be near the Kerr-McGee
plant, was expected to be in operation by
January 1, 1967; planned output was 1
million cubic feet -per month. Apache was
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to be the operator; La Fleur, owned by
Douglas Aircraft Co., was to market the
product.

Natural Gas.—Marketed natural gas in-
creased 54 percent over that of 1964. Pro-
duction was from the Bita Peak, East
Boundary Butte, North Toh Atin, and
Twin Falls Creek fields. With the excep-
tion of output from the one gas well at
Bita Peak, all of the gas was associated
with crude oil.

Petroleum.—Output of crude petroleum
increased 52 percent, to 97,000 barrels. East
Boundary Butte had the greatest produc-
tion, 43,600 barrels; followed by Dry Mesa,
27,600; and Walker Creek, 19,400 barrels.

Thirty-three unsuccessful wells were
drilled in the State: 29 exploratory and 4
development wells. Five of the exploratory
wells marked the first drilling on lands in
the Hopi Reservation—lands first available
for leasing in 1964.

Leasing in the State was at a much
lower level than in 1964 when the Hopi
Reservation was opened for leasing. Total
acreage leased in 1965 was 13,280 acres for
a bonus of $227,284, an average of slightly
more than $17 per acre.

Table 13.—Stone sold or used by producers, by kinds

Short Short Short Short
tons Value tons Value tons Value tons Value
Year
Basalt and related
rocks (traprock) Granite Limestone Marble
285,371  $285,850 7,156 $7,155 1,099,455 $2,458,371 4,513 $60,732
.. 586,323 879,482 113,274 117,424 1,986,091 2,430,203 12,528 104,929
80,816 208,716 20,705 32,738 1,771,114 2,307,107 22,713 287,042
40,814 36,370 w W 1,800,623 2,483,623 122,476 1275,787
w W 236,735 362,186 1,601,867 2,146,626 w w
Sandstone Slate Other stone Total
1961 ________ 334,557 $942,155  _____.. __.___ 851,276 $872,217 3,582,327 $4,626,480
1962__ _..601,532 1,486,902 84 $83 1,033,310 1,596,130 4,333,142 6,615,907
1963 __ __ 714,897 1,574,782 ______ ______ 646,370 58,765 3,256,615 5,969,150
1964 __ __ 788,171 1,675,194 ______ ______ 1,107,096 1,811,973 3,759,180 6,282,947
1965_________ 460,152 1,233,788 ___._. J, 175,287 428,575 2,474,041 4,171,175

‘W Withheld to avoid disclosing individual company confidential data; included with “Other stone.”
1 Excludes dimension marble; included with “Other stone.”



102 MINERALS YEARBOOK, 1965

Table 14,—Stone sold or used by producers, by uses

1964 1965
Use
Quantity Value Quantity Value
Dimension stone:

Rough construction____short tons._ 2,355 $23,957 3,037 $22,428
Rubble do 380 1,634 496 11,293
Rough architectural ._cubic feet__ 23,935 14,192 31,822 26,419
Dressed architectural _________ do__ 34,962 57,226 13,252 27,174
Curbing and flagging _—_____.__ do-- 106,211 122,612 52,744 52,542

Total (approximate, in short :
tons) 15,300 219,621 10,900 139,856

Crushed and broken stone:
Riprap weeeeeceeeeeoo short tons__ 971,720 1,618,123 286,073 413,228
Metallurgical do. 526,962 1,147,114 530,658 1,138,903
Concrete and roadstone _.____ do-- 676,340 925,825 362,684 731,568
Lime do. 316,871 746,246 391,835 717,420
Other do 11,246,026 1,626,018 2891,890 21,030,200
Total do. 3,743,919 6,063,326 2,463,140 4,081,319
Total stone (approximate, in

short tons) . ______ 3,759,200 6,282,947 2,474,000 4,171,175

1Includes stone used in abrasives, agriculture, animal feed, cement, ceramics, cleansers, exposed
aggregates, gunite, landscaping, marble fines, mineral food, porcelain, pottery, roofing granules,
terrazzo, and tile.

3 Includes stone used in abrasives, animal feed, cement, landscaping, mineral food, roofing granules;
in making book ends, clocks, etc.; and for unspecified use.

Table 15.—Drilling for petroleum in 1965, by counties

County Dry Total Footage

Exploratory completions:
Apache 16 16 88,936
Coconino 1 1 6,998
Graham 1 1 5,321
Navajo 7 7 37,852
Yavapai 4 4 5,619
Total 29 29 144,626

Development completions:
Apache 4 4 10,186
Total all drilling 33 33 154,812

Source: Oil and Gas Journal.
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REVIEW BY COUNTIES

Apache.—Mineral fuels accounted for
63 percent of the total value of mineral
output in the county. All of the helium,
the most valuable mineral commodity, pet-
roleum, and natural gas produced in the
State came from fields in Apache County.
Fifty-five percent of the wildcat drilling in
the State was in the county.

Uranium ore was mined at 18 operations
—mostly from the Carrizo and Lukachukai
Mountains in the northern part of the
county. Principal producers were Vana-
dium Corporation of America; Pioneer
Drilling Co.; Climax Uranium Co., a unit
of Climax Division, American Metal Cli-
max, Inc. Vanadium was recovered from
Apache County uranium ores at the Grand
Junction, Colo., and Shiprock, N. Mex.,,
mills which were equipped with vanadium-
recovery units.

The sharp decline in the output of sand
and gravel and stone reflected a reduction
in road construction in the county. Filtrol
Corp. mined and processed nonswelling
bentonitic clays from the Cheto mine near
Sanders for use as a filter in refining min-
eral and vegetable or animal oils and fats.
Pumice mined near Springerville by the
Apache County Highway Department was
prepared and used in road construction.

Cochise.—Copper mining in Cochise
County, principally in the Douglas-Bisbee
area, accounted for $50.3 million of the to-
tal value of mineral output. Construction
materials—lime, sand and gravel, and stone
—accounted for the remainder. Cochise
County, the leading producer of gold in
the State, ranked second in the output of
silver and fifth in copper.

Phelps Dodge Corp., Copper Queen
Branch, produced most of the gold, silver,
and copper at the Copper Queen under-
ground mine and at the Lavender open pit
mine in the Warren district at Bisbee. The
Copper Queen Branch, the oldest of the
three big active branches, was the cradle of
mining by Phelps Dodge in Arizona. Ac-
cording to the company annual report,
production from this property was less
than in 1964. The ratio of waste and leach
material to ore mined at the Lavender Pit
increased from 3.17:1 reported in 1964 to
3.87:1 in 1965. Part of the ore from the
underground mine was shipped to the
company smelter at Douglas; part was

treated at the Lavender Pit concentrator.
All of the concentrate produced at the con-
centrator was smelted at Douglas.

In November the company announced
plans for a minor westward expansion of
the Lavender open pit. The enlargement
of the mine was expected to extend the
life of the pit about 2 years.

Underground exploration continued dur-
ing the year; the tonnage of ore developed
was less than the tonnage mined. The sys-
tem for pumping sand tailing into mined-
out areas as waste fill, introduced into
some parts of the mine in 1964, was ex-
tended throughout the mines in 1965. The
system of waste fill has materially reduced
expenses and speeded up mining opera-
tions. Metallurgical testing of mixed oxide-
sulfide copper-bearing material was carried
out at Bisbee. The application of automat-
ic control of grinding in ball mills was
studied.

The Douglas smelter, 40 miles east of
the Copper Queen Branch operations at
Bisbee, treated ores from the underground
mines at Bisbee, concentrates from the
Lavender Pit concentrator, and copper pre-
cipitates from leach material obtained from
the Lavender Pit. The smelter also treated
a small tonnage of other materials on a
custom or toll basis. The tonnage of cop-
per scrap treated at the smelter in 1965
was considerably higher than that of the
previous year. During the year, improve-
ments were made in facilities and methods
for handling the increased flow of this ma-
terial. At the Douglas smelter, adaptation
of a mechanical tuyere-puncher, developed
by the staff, was studied.

Small quantities of gold, silver, copper,
lead, and zinc were recovered from ores
mined at seven small properties collective-
ly. Siliceous copper ore produced at the
Burro claims by Ira L. Moseley & Sons was
trucked to Dragoon for rail shipment to
the Asarco smelter at El Paso.

Interstate Accounting & Office Service
continued work at the Mame mine of
Hope Mining and Milling Co. in the Tur-
quoise mining district. Pipelines installed
between the Mame shaft and the Musso
shaft provided an adequate supply of water
for leaching. Cement copper was produced
from the leaching of underground stopes.
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Table 16.—~Value of mineral production in Arizona, by counties

Minerals produced in

County 1964 1965 1965 in order of value

Apache . ____. $5,488,255 $4,347,106 Helium, uranium ore, natural gas, sand
and gravel, vanadium, petroleum,
pumice, clays, stone.

Cochise ____________. 53,727,756 w Copper, gold, silver, stone, lime, sand
and gravel, zine, lead.

Coconino - 7,367,976 w Uranium ore, pumice, sand and gravel,
copper, stone, silver,

Gila . 54,278,510 70,389,453 Copper, lime, molybdenum, asbestos,
silver, stone, sand and gravel, gold,
mercury, iron ore, clays.

Graham ____________ w w Stone, pumice.

Greenlee __________. 87,325,743 93,809,251 Copper, lime, molybdenum, silver, stone,
gold, sand and gravel. X

Maricopa —-eoceeee- 9,088,660 6,004,733 Sand and gravel, mercury, mica
(s;:é'ap). clays, stone, silver, copper,
gold.

Mohave oo 2,092,263 19,586,739 Copper, molybdenum, sand and gravel,
is.ilv(;,-r, stone, feldspar, zine, gold,
ead.

Navajo —coceeeooo- 1,004,117 1,468,466 Sand and gravel, uranium ore, stone,
vanadium.

Pima . ________ 148,899,356 149,153,395 Copper, cement, molybdenum, silver,
sand and gravel, gold, stone, zine,
clays, tungsten concentrate, lead.

Pinal . ______ 119,452,151 141,730,125 Copper, molybdenum, sand and gravel,
gold, silver, gypsum, lime, pyrites,
perlite, stone, diatomite.

Santa Cruz _—________ 356,623 377,323 Zinc, lead, copper, silver, gold, stone.

Yavapai ____________ 32,570,543 33,054,812 Copper, zine, cement, lead, silver,
molybdenum, sand and gravel, gold,
stone, lime, gypsum, clays, iron ore,
pumice.

Yuma o _____ 2,428,721 1,290,738 Sand and gravel, stone, lead, gypsum,
silver, zine, gold, copper.

Undistributed ! ______ r 277,271 58,969,629

Total _________ r 534,353,000 580,182,000

W Withheld to avoid disclosing individual company confidential data;

tributed.”

included with “Undis-

1Includes gem stones that cannot be assigned to specific counties and values indicated by symbol

Sandstone quarried by Andrew J. Gilbert
Construction Co. at the Gilbert Silica pit
near Courtland was used as a smelter flux
by Phelps Dodge Corp. at Douglas. A small
quantity of miscellaneous stone was quar-
ried for use as riprap by contractors for
the Arizona Highway Department.

Sales and shipments of quicklime by
Paul' Lime Plant, Inc.,, near Paul Spur,
were less than those of the previous year;
sales of hydrated lime increased. The com-
pany operated four natural-gas-fired rotary
kilns. The lime was sold primarily for in-
dustrial and chemical uses; smaller quanti-
ties were sold for use by the building and
agricultural industries.

Limestone—used in producing its lime, as
a flux by the copper industry, an aggregate
in road construction, as a mineral food,
and for other uses—was quarried by Paul
Lime Plant, Inc., near Paul Spur.

Coconino.—The county was the leading
producer of uranium ore in the State. All

of the ore was produced by Western Equi-
ties, Inc., at its mine on the south rim of
the Grand Canyon. Silver and copper were
recovered as byproducts in the processing
of uranium ores produced by Western
Equities, Inc., at the El Paso Natural Gas
Co. Tuba City Mill. Zontelli Western Min-
ing Co. operated its precipitation plant at
the Mardun copper sandstone mine in the
White Mesa district, Navajo Indian Reser-
vation, for producing cement copper.
Construction materials—pumice, sand
and gravel, and stone—comprised 43 per-
cent of the total value of mineral output
in the county. Sand and gravel was pro-
duced from 14 pits; 80 percent was pro-
duced by crews and contractors for the
Federal Bureau of Indian Affairs and by
contractors for the Federal Forest Service
and the Arizona State Highway Depart-
ment. All of the sand and gravel sold by
commercial operators and 83 percent of
that used by Government-and-contractor
operators was proccessed in portable plants.
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About 89 percent of the total production
was gravel; the balance was sand. Pumice
and pumicite material produced at quar-
ries in the Flagstaff-Winona area was sold
for use as concrete aggregate, as railroad
ballast, and in road construction. Paul
Zanzucchi and Roberta Forehand produced
volcanic cinders (pumice) from deposits
near Flagstaff which was sold to Haren-
berg Block Co., Inc., in Flagstaff for manu-
facturing building block. Peter Kiewit Sons’
Co. quarried and crushed sandstone and
miscellaneous stone for use in road con-
struction. Companies operating quarries in
the Williams-Ash Fork-Drake area quarried
and prepared dimension sandstone for use
as a building stone and flagging.

Gila—Output of copper and associated
metals from mines in the Globe-Miami and
Christmas areas furnished 98 percent of the
total value of mineral production in the
county. Nonmetallic minerals and mineral
products, together with iron ore and mer-
cury, accounted for the remainder.

Inspiration Consolidated Copper Co.,
operator of the Live Oak and Thornton
open pit mines and Christmas under-
ground mine, was the largest producer. Ac-
cording to the company annual report, the
Live Oak and Thornton open pit mines
were operated continually throughout the
year, except for seven holidays and two 1-
day wildcat strikes. Mine operations were
routine, except for the month of December
when heavy rains disrupted surface opera-
tions. The high rate of waste stripping was
maintained, particularly on the Thornton
West extension, established in 1963 and
1964. The division mined and treated 5.8
million tons at an average rate of 16,521
tons per day. The ore contained 0.894 per-
cent total copper (0.416 percent oxide cop-
per and 0.478 percent sulfide copper), indi-
cating that the ore was slightly lower in
grade than in the previous year. The ratio
of waste to ore was higher (1.64:1 in 1965
and 1.59:1 in 1964); the higher ratio re-
sulted from development work at the
Thornton West extension.

The Inspiration Division used several
processes for producing copper. Leaching-
in-place was employed on waste dumps or
mined-out areas. Copper was dissolved and
subsequently precipitated as cement copper
on scrap iron. In 1965, 7.19 percent of the
total output by the Inspiration Division
was obtained by this method. Vat leaching,

237-043 O-67—8

105

a similar process involving the treatment
of ore-grade material (part is acid soluble
and part is not), accounted for 40.67 per-
cent of the 1965 production. Leach solu-
tions in this process were stripped of their
copper content by electrowinning which
produced a refined copper cathode and by
precipitation in the form of cement cop-
per. The leached ores were retreated by
grinding and flotation concentration to lib-
erate and recover the sulfide copper. This
process recovered 40.18 percent of the total
copper produced during the year. The re-
maining 12.8 million pounds representing
11.96 percent of the total production was
recovered by separately treating ore parti-
cles too small for vat leaching, first by
flotation concentration and then by agita-
tion-leaching; the process produced a con-
centrate and a copper precipitate. Copper
concentrates and precipitates obtained
from the above processes were further
treated by smelting and electrorefining to
produce cathodes. A small quantity of cop-
per precipitate was upgraded and sold for
powdered metallurgy and chemical opera-
tions. Overall recovery through the refinery
was 87.05 percent, compared with 85.33
percent in 1964.

Molybdenum content of the concentrate
produced by retreating copper concentrates
totaled 355,503 pounds, compared with
587,014 pounds in 1964. The smelter treat-
ed 176,112 tons of concentrates, precipi-
tates, and other materials; 108,031 tons was
company material, 68,081 tons was custom
or toll intake. During the year one of the
old reverberatories at the smelter was dis-
mantled to permit construction of a large
furnace. Design began in February 1965;
completion was expected in the second
quarter of 1966. The remaining reverbera-
tory was operated at capacity; some materi-
al was shipped elsewhere for treatment to
avoid accumulation of inventory. The new
furnace was to handle normal smelter in-
take, and the remaining old furnace was to
be held on standby.

Operations at the refinery were conduct-
ed at or near capacity during most of the
year. Extensive repairs were made on the
old section of the refinery principally to
refining tanks, solution heating equipment,
and facilities for byproduct recovery.

The company continued to have
difficulty in mining the O’Carroll ore body
of the. Christmas underground mine, 10
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miles north of Hayden. Early in the year,
underground mining was curtailed because
of ground movement on the 1,300-foot lev-
el. Extensive repairs required caused a de-
crease in production. With ground support
a major problem, the ore body was mined
in limited segments and back-filled as soon
as possible. A new area in the mine was
developed for mining by smaller stoping
areas, a method permitting earlier back
filling. The older areas in the mine were
to be more extensively back filled at an
earlier date than before. Course mill tail-
ing, obtained from the treatment of open
pit and underground ores, together with
dump material, was used as back fill.

Concentrates produced from under-
ground ores at the Christmas mine were
trucked 36 miles north to Miami and dis-
charged into railroad cars for transpor-
tation over the Inspiration railroad, a short
distance up the hill to the company
smelter for extraction of blister copper.
Blister copper for producing refined cath-
odes was moved to the nearby Inspiration
electrolytic refinery.

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

Ten other properties yielded ore from
which gold, silver, and copper, collectively,
were recovered. Ranchers Exploration and
Development Corp. increased the output of
copper precipitate at the Blue Bird mine
near Miami and prepared to expand min-
ing-leaching plant operations to produce
20,000 pounds of cement copper per day.
Production was reported to have been lim-
ited by shortages of water. Asarco recov-
ered silver and copper from silver tailing
contained in dump material from the
Christmas  tailing dump. Copper ore,
shipped from the Copper Hill mine by E.
M. Moores, Jr., was used at Inspiration in
smelting copper ore.
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Nonmetals production accounted for 2
percent of the value of mineral production.
Asbestos and lime were the main nonme-
tallic minerals produced. Jacquays Mining
Corp. (Regal and Chrysotile mines), Me-
tate Asbestos Corp. (Lucky Seven mine),
and Asbestos Manufacturing Co. (Phillips
mine) produced asbestos fiber, dust, and
tails from ores obtained from deposits in
the Salt River Valley. Crushed limestone
produced at quarries operated by Hoopes
& Co. near Miami and Ray Mines near
Hayden was used in producing quicklime
and as a flux in smelting copper ores. A
small quantity of noncommercial granite
and miscellaneous stone was obtained from
deposits on the San Carlos Indian Reserva-
tion for use as rip-rap. George O. Gould
shipped dimension sandstone from the
Yellow Stone quarry near Pine for use as
a decorative stone in fireplace (hearth) con-
struction; a small quantity also was sold as
rubble. McKusick Mosaic Co. mined fire
clay from the Weary Lode No. 2 for use in
manufacturing pottery and floor and wall
tile.

Five properties yielded ore from which
mercury was recovered. Output of crude
ore totaled 3,132 tons _containing 0.049 per-
cent mercury, ranging from 0.02 to 0.25
percent. Most of the ore was retorted; only
4 percent was furnaced. Gordon K. Grimes,
operator of the Rattlesnake mine, was the
largest producer. A small quantity of mag-
netite ore was mined and shipped by H.
M. Seitz from the Margaret-Howard mine
for use as a processing agent. The deposit,
located about 38 miles north of Miami,
was as a contact metamorphic or pyrometo-
somatic replacement of Mescal limestone
associated with diabase intrusives.

Graham.—The value of mineral produc-
tion in Graham County declined. More
than half of the value of mineral produc-
tion was derived from crushed limestone at
a stationary plant near Safford. Accounting
for the remainder, volcanic cinders pro-
duced by Gila Valley Block Co. from the
Pumice, Blue Bird, and Triangle claims
were used as aggregate in manufacturing
lightweight building blocks.

Exploration was conducted at the Cop-
per Flat claims in accord with the terms of
a lease with purchase option held by New-
mont Exploration, Ltd., & Hecla Mining
Co.
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Greenlee.—Morenci Branch, Phelps Dodge
Corp., the largest producer of copper in the
State, was ranked second in the Nation.
According to the company annual report,
production of copper was 127,566 tons,
compared with 129,406 tons in 1964. The
open pit mine at Morenci was operated
on the equivalent of 6.5 days per week.
Operations were continual throughout the
year, except for regular 2-week vacation
shutdowns. Ratio of waste and leach mate-
rial to ore was 1.55:1 compared with 1.61:1
in 1964.

Installation of the leach-precipitation-
flotation system for recovering part of the
nonsulfide copper content of the Morenci
ores was completed and was partly in
operation at the end of the year. The
plant was to reach its designed capacity
during the first half of 1966. Built at a
cost of $18.7 million, the new system when
operating at designed rate was to add
10,000 tons of copper to the annual output
of the mine.

Work was continued on the application
of X-ray analysis to the continuous analysis
of feed, concentrate, and tailing streams in
the concentrator and ore-dressing pilot
plant. The mechanical tuyere puncher de-
veloped by the Morenci staff was installed
at the Morenci smelter.

The Blue Ridge Dam project on East
Clear Creek, a tributary of the Little Colo-
rado River in central Arizona, begun in
May 1963, was completed in November at
a total cost of $6.9 million. The project
provided additional water for the Morenci
operation.

With increased quantities of water avail-
able, production of copper from leaching
waste dumps was increased. Construction
of a new precipitation plant, begun during
the year, was to be operated in the second
quarter of 1966. The new facilities, when
operated on a full-year basis, were to in-
crease copper production at Morenci an
additional 15,000 tons per year.

Expansion of the Morenci pit was to re-
quire the relocation of a part of the town
of Morenci over the next several years.
This project was begun in 1965 with the
relocation of the industrial railroad, some
site preparation and design, and "start of
construction of the first new buildings, in-
cluding the administration building and
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shopping center. Thirty-seven new houses
also were under construction.

The Morenci mine yielded significant
quantities of gold, silver, and molybdenum
as byproducts from treatment of copper
ores. Limestone mined by the company at
the Morenci quarry was used as a flux and
in manufacturing quicklime used for met-
allurgical purposes. The company also
produced crushed sandstone from a quarry
near Morenci for use as a flux in smelting
copper ores.

Charles E. Stevens reported production
of a small quantity of copper ore from the
Molinar-Alaska mine in Copper Mountain
mining district. The mine was recently re-
opened following the repairing, retimber-
ing, and laying new track in 1,400-foot adit.

High-grade silica rock from the Har-
mony claims was quarried and shipped by
O. Brice Willis to Phelps Dodge Corp.
smelter at Morenci for use as a flux in the
reverberatory furnaces.

Nonmetals accounted for about 2 percent
of the total value of mineral production in
the county. Sand and gravel was produced
and most of it prepared in portable plants
by contractors for the State highway de-
partment and crews of the county highway
department for use in road comstruction
and maintenance. A small quantity of mis-
cellaneous crushed stone was produced by
contractors for the Arizona Highway De-
partment.

Maricopa.—Maricopa County was the
leading producer of sand and gravel, pro-
ducing 32 percent of the State’s entire
output. Nonmetals comprised 99 percent of
the total value of mineral production of
which 97 percent was sand and gravel.
Thirteen commercial operators, utilizing 12
stationary and 4 portable plants, produced
4.4 million tons of sand and gravel valued
at $5.4 million. More than 4.3 million tons
of sand and gravel was produced for the
construction industry. Much of the output
came from pits in Buckeye, Mesa, Phoenix,
and Tempe. United Materials, Inc., sup-
plied most of the blast sand produced in
the State. American Sand and Rock Co., a
subsidiary of California Portland Cement
Co., began producing precast, prestressed,
hollow-cored, machine-extruded concrete
slabs at its new Phoenix plant on April 6.
The company produced sand and gravel
for aggregate from pits near Phoenix.
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Marble was quarried and dressed at the
Harquahala quarry by Agnes D. Mick for
decorative use in building construction. Di-
mension sandstone for rough architectural
use was quarried by Apache Building
Stone at the Drum, Lemons, and Sunflower
quarries. Contractors for the Arizona High-
way Department quarried miscellaneous
stone for riprap. Scrap mica produced at
the Buckeye mine by Buckeye Mica Co.
was ground at the company mill near
Buckeye for use in manufacturing paint.

More than 75 percent of the output of
mercury in the State was recovered by fur-
nacing ores from the Big Sam and Pine
Mountain mines north of Sunflower.

Output of crude ore totaled 8,119 short
tons, averaging 0.062 and ranging from 0.04
to 0.8 percent mercury. Most of the ore
was furnaced, approximately half the ore
being treated in 50-ton Gould rotary fur-
naces, the other half treated in a 100-ton
Shutte furnace. )

Miscellaneous clay for manufacturing
building brick was mined by Phoenix
Brick Yard and Wallapai Brick & Clay
Products, Inc., at deposits near Phoenix.
Small quantities of gold, silver, and copper
were recovered from ores mined by several
small producers in the county.

Mohave.—The value of mineral produc-
tion in Mohave County increased eightfold
($2 million in 1964 to $19.6 million in
1965) because of the first full year of pro-
duction at the Mineral Park copper-molyb-
denum mine near Kingman, owned and
operated by Duval Corp. The corporation
produced all of the molybdenum and most
of the gold, silver, copper, and zinc output
in the county. A small quantity of gold,
silver, copper, lead, and zinc, collectively,
was obtained from seven lode operations in
the Cedar Valley, McConnico, and Walla-
pai mining districts and in the Hualpai
Indian Reservation.

Contractors for the Arizona Highway De-
partment and crews of the Federal Bureau
of Reclamation furnished 1 million tons of
paving sand and gravel used on highway
construction. Commercial production val-
ued at $1.1 million was mainly sand and
gravel for buildings and roads. Three com-
mercial operators reported production at
four operations. Basalt quarried by Peter
Kiewit Sons’ Co. was used as concrete and
road material. Crushed quartz from the
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Taylor mine near Kingman, operated by a
contractor for IMC, and from the White
Spar quarry, operated by C. F. Weeks, was
used in manufacturing abrasives. Feldspar,
also from the Taylor mine, was ground by
IMC and shipped to consumers in Califor-
nia, Ohio, Texas, Washington, Wisconsin,
and the Philippines. Miscellaneous stone,
quarried by contractors for the Arizona
Highway Department, was crushed and
used for road construction.

Navajo.—Sand and gravel was the princi-
pal mineral commodity, accounting for 82
percent of the total value of mineral out-
put. Contractors for the Federal Bureau of
Public Roads, Federal Forest Service, Ari-
zona Highway Department, and the city of
Winslow produced 605,000 tons of paving
sand and gravel.

Uranium ore production supplied
$202,143 of the $1.5 million value of min-
eral production. The major producer was
Industrial Uranium Co., operator of the
Moonlight and South Sunlight mines.
Properties of the A & B Mining Co., Atlas
Minerals Division, Atlas Corp., Robert
Shriver, and Grant L. Shumway were oper-
ated during the year. A small quantity of
vanadium was recovered from uranium ores
produced by A & B Mining Co. and Robert
Shriver from the Monument No. 1 and
Mitchell Mesa mines.

Pima.—Five mines—New Cornelia, Mis-
sion, Esperanza, Silver Bell, and Pima—
were the source of 99 percent of the cop-
per produced in the county and 26 percent
of that produced in the State. Production
of copper from the county was 12,845 tons
below 1964 output, reflecting principally a
lower output at Pima, Daisy, Silver Bell,
and Esperanza mines. Output of molybde-
num rose 34 percent in quantity and 61
percent in value. Nonmetals—cement,
clays, sand and gravel, and stone—produc-
tion was lower.

The 1965 annual report for Duval Corp.
reported total production from the Esper-
anza open pit mine (33 miles southwest of
Tucson) about 21,600 tons of copper and
1.4 million pounds of molybdenum. Pro-
duction of copper from leach dumps sup-
plemented the output of copper from the
12,000-ton-per-day concentrator operated by
the company. On August 1 the company
acquired the open pit equipment and em-
ployed most of the personnel of the mining
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contractor (Isbell Construction Co.) at Es-
peranza and Mineral Park in Mohave
County and commenced mining operations
at these properties. The company completed
plans for centralizing exploration, research,
and planning at Tucson. Construction of
a new office-laboratory building neared
completion at the end of the year. The
centralization of the exploration, research,
and planning groups was to improve co-
ordination of personnel and facilitate in-
vestigation and evaluation of new projects.

The 1965 annual report issued by Cyprus
Mines Corp. stated that Pima Mining Co.
(50 percent owned by Cyprus Mines
Corp.) mined and milled 2.6 million tons
of ore averaging 0.76 percent copper and
produced 18,000 tons of contained copper.
In 1964, production totaled 2.9 million
tons of ore containing 1.17 percent copper
and 30,000 tons of contained copper. Cop-
per concentrates produced from ore from
open pit mines milled in the company mill
were shipped to Asarco for smelting and
refining. In April, the company approved
plans to expand daily plant capacity to
18,000 tons of ore. By yearend, this expan-
sion was about 70 percent completed and
was scheduled to go on stream in April
1966. The larger mill was to lower unit
costs and make it profitable to process
lower grade ores from areas adjoining the
present pit, extending the life of the mine
into the 1980’s.

Banner Mining Co. reported that pro-
ceeds from the mining of Daisy ore by
Pima Mining Co. under a custom mining
and milling agreement between the two
companies increased 80 percent, from
$694,623 to $1,247,975. This increase was
due, primarily, to increased copper prices.

According to the Phelps Dodge Corp. an-
nual report, production of copper from the
New Cornelia Branch, Ajo mine, increased
slightly. The ratio of waste to ore mined
in the Ajo open pit was 1.49:1, compared
with 1.83:1 in 1964. Major developments at
the property included the use of a new
type of explosive, high-density hot ammo-
nium nitrate, and the installation of remote
controls on most of the locomotives used in
the mine. The use of the new explosive,
although more expensive than other am-
monium  nitrate explosives, permitted
wider spacing between blast holes and a
reduction in drilling requirements. The in-
stallation of remote controls in the locomo-
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tives permitted the trains to be operated
by one-man instead of two-man crews. The
remaining locomotives were to be similarly
equipped in 1966. Automatic control of
grinding in ball mills was studied.

In its annual report Asarco stated that
production from the Mission copper mine
totaled 85.9 million tons; 6.6 million tons
was ore. Concentrates produced at the
company mill contained 56,237 toms of re-
coverable copper. Although harder ore re-
duced grinding capacity at the mill, this
reduction was more than offset by higher
grade ore mined during the fixrst half of
the year. Construction was begun to ex-
pand mill capacity 50 percent by early
1967. The molybdenum byproduct plant
was operated satisfactorily throughout the
year.

At the Silver Bell mine, 40 miles morth-
west of Tucson, Asarco mined and milled
3.2 million tons of ore from the El Tiro
and Oxide pits, recovering 19,167 tons of
copper in concentrate form. Leaching of
waste dumps provided an additional 2,312
tons of copper as precipitates. Leaching
operations were expanded during the year.
Molybdenum production was down slight-
ly. Expansion of the company mill to in-
crease capacity by one-sixth was to be com-
pleted by mid-1966.

According to its annual report, The Ana-
conda Company continued plans to expand
copper production in Arizona. Exploratory
drilling at the Twin Buttes area near Tuc-
son disclosed a large low-grade sulfide cop-
per ore body with appreciable molybde-
num. Stripping of 600 feet of overburden
was begun in September; plans for a con-
centrator were being made. Operations
were scheduled to begin early in 1969.
When complete, the mine and plant were
to handle about 30,000 tons of ore per day.
A shaft and underground workings at
Twin Buttes provided access for investiga-
tion of the large zone of copper minerali-
zation. Ore was tested metallurgically
through a 200-ton-per-day pilot plant. Ad-
ditional drilling supplied information con-
cerning the characteristics of the ore and
its commercial limitations. Drilling was
continued at nearby Helvetia with favora-
ble results.

Most of the gold and silver produced in
the county was recovered as byproducts of
copper mining. The New Cornelia mine
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was the largest source of gold and the sec-
ond largest of silver. The Mission mine
ranked first in the production of silver and
zinc. The small quantity of lead produced
came from the Mission mine and two small
lode mines. A small quantity of tungsten
concentrates—recovered from ores obtained,
mined, and milled at the Carbaloy mine by
Fernstrom Mining Co.—were sold to Kenna-
metals, Inc., Fallon, Nev.

Cement (portland and masonry) was the
major nonmetal mineral commodity pro-
duced in the county in terms of value of
mineral output, followed by sand and
gravel and stone.

Arizona Portland Cement Co. manufac-
tured portland and masonry cements by
the dry process at its plant near Rillito
from crushed limestone produced at the
company quarry and from purchased slag,
gypsum, and iron ore. Cement produced by
the company was shipped to consumers in
and out of the State. Grabe Brick Co., Inc.,
Phoenix Brick Yard, and Tucson Pressed
Brick Corp. mined miscellaneous clay for
use in manufacturing building brick.

Twelve commercial operators produced a
total of 867,000 tons of sand and gravel
valued at $1 million from 14 operations.
The sand and gravel, processed in 10 sta-
tionary and 4 portable plants, was used
principally for construction. A small
amount was not processed. Contractors and
crews of the Arizona Highway Department
and the Pima County Highway Depart-
ment, respectively, used the remainder. A
small quantity of marble was mined and
crushed at the Andrada quarry by Andrada
Marble Co. and sold for use as roofing
granules, landscaping, and animal feed.
Sandstone produced and crushed by San
Antonio Mine Co. near Ajo was sold to the
copper producers as a smelter flux. The
company also sold a small quantity of
dimension sandstone from the San Antonio
mine for use in building. Miscellaneous
stone quarried by contractors for the Ari-
zona State Highway Department was used
as riprap.

Pinal.—Output of copper was 10 percent
higher than that of the previous vyear,
principally because of increased output at
Ray Mines and the Magma mine. Gold
and silver recovered principally as byprod-
ucts from copper refining in the county
accounted for 2 percent of the total value
of mineral production.
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Kennecott Copper Corp., in its annual
report, stated that Ray Mines Division
near Hayden mined and milled 8.6 million
tons of ore, compared with 6.9 million tons
in 1964. Copper production from all
sources totaled 72,153 tons, a 24-percent in-
crease. The average grade of ore mined in
1965 contained 0.86 percent copper com-
pared with 0.87 percent in 1964. Installa-
tion of a concentrate dryer permitted
higher throughput in the reverberatory
furnace and increased copper output. Site
preparation and excavation were begun for
a new primary crushing facility at .the
property. The new facility was to include a
54-inch gyratory crusher, a 54-inch con-
veyor belt, a 60-ton overhead crane, and a
loading tunnel. When the new plant is
completed, the existing crusher was to be
dismantled to make way for planned pit
expansion. Completion was scheduled for
late 1966.

Pyrite recovered from the mill tailings
and purchased from Magma Copper Co.
was roasted in a fluidizing reactor as one
step in producing sponge iron and sulfur
dioxide for manufacturing sulfuric acid.
The final reduction to sponge iron was ac-
complished in two parallel Bruckner fur-
naces which were directly fed by hot cal-
cines from the fluidizing reactor. Sulfuric
acid was used as a solvent for recovering
nonsulfide copper in the ore. The sponge
iron was used as precipitant for the dis-
solved nonsulfide copper. Copper from two
underground and one open pit mines ac-
counted for $130.4 million (92 percent) of
the total value of mineral production in
the county.

Magma Copper Co. operated the San
Manuel and Magma underground mines.
The San Manuel mine was developed by
large-scale block-caving system; the Magma
mine by square set and retreat-caving but
more recently by sandfill. At the San Man-
uel Division, according to the company an-
nual report, production of all metals, ex-
cept silver, increased during the year. The
sulfide content of the ore mined in 1965
was less than in the previous year; the in-
creased tonnage of ore mined, however,
more than compensated for the lower
grade. The drop in grade resulted from
lower grades of ore being mined in order
to maintain the normal sequence of opera-
tions. During the year, the company mined
13.5 million tons of ore assaying 0.773 per-
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cent sulfide copper, compared with 12.4
million tons assaying 0.828 percent sulfide
copper in 1964. Tons of ore mined per
operating day increased from 34,756 tons in
1964 to 37,791 tons in the current year.
With completion of a $10 million expan-
sion program, plant capacity was increased
12 percent in July. The San Manuel con-
centrator treated 13.4 million tons of ore at
an average of 37591 tons per operating
day. Approximately 88 percent of the total
copper and 92 percent of the sulfide cop-
per were recovered. Copper per ton of ore
mined in 1965 was 13.89 pounds compared
with 14.88 pounds in 1964. A total of
314,750 tons of copper concentrates assay-
ing 30.24 percent copper was processed at
the smelter, compared with 316,547 tons as-
saying 29.91 percent in 1964. Tons smelted
per operating day averaged about 880 tons
in 1965. Metal production at San Manuel
was 98,767 tons of copper, 5.7 million
pounds of molybdenum sulfide, 21,550
ounces of gold, and 273,610 ounces of
silver.

From quarries operated by the company,
San Manuel furnished 58,765 tons of lime-
stone and 14,532 tons of quartzite for me-
tallurgical purposes.

Copper production at the Magma mine
increased about 14 percent during the year.
The mine yielded 439,911 tons of ore assay-
ing 4.65 percent copper, 0.031 ounce of
gold, and 0.99 ounce of silver, compared
with 377575 tons of ore assaying 4.78 per-
cent copper, 0.030 ounce of gold, and 0.85
ounce of silver in 1964. Metal production
was 19,452 tons of copper, 12,748 ounces of
gold, and 408,366 ounces of silver.

A replacement ore body in a limestone
strata lying some 410 feet stratigraphically
above the area being developed and mined
was discovered by diamond drilling during
the last half of the year. Indications were
that the new ore body, outlined between
-the 3,600- and 3,300-foot levels, may con-
tain 2 million tons of ore containing ap-
proximately 6 percent copper. Under-
ground workings did not provide access to
obtain information regarding the extent of
mineralization below the 3,600-foot level.
The determination and evaluation of the
economic possibilities of the ore body were
expected to influence the life of this prop-
erty.

Americana Investments, Inc, Phoenix,
stockpiled gold ore obtained from the
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Golden Beauty vein at the White Chief
mine. Development work, including shaft
sinking, was continued to evaluate known
mineralized areas at the property. The
White Chief mine, owned by Triumph
Mines Co., Inc., was held by Americana
under a 5-year lease.

Phelps Dodge Corp. received daily ship-
ments of siliceous flux ore from an open
pit at the Pico Nos. 1 and 2 mine operated
by A. W. Robart.

McFarland & Hullinger shipped open pit
copper silica ores from the Del Oro mine
and gold-silver tailings from the Mammoth
and Tiger tailings dumps to the Asarco
smelter at Hayden. Little Hill Mines
shipped additional quantities of copper
and silver fluxing ores to the smelter from
the Canyon Pit, Copper Rose, Gold Hill,
and Hilltop open pit mines in the Old
Hat mining district.

Nonmetals accounted for 2 percent of
the total value of mineral output. Crude
gypsum, mined by Arizona Gypsum Co.
and National Gypsum Co. near Winkelman
and by Garcia Gypsum Co. near Mam-
moth, was shipped to wallboard and ce-
ment plants; some was used locally for
agricultural purposes. Arizona Gypsum also
produced a small quantity of diatomite
from the White Cliffs mine near Mammoth
for use as a filler. Lime was produced by
San Manuel for use at the San Manuel
concentrator. Crude vermiculite from Mon-
tana was exfoliated by Ari-Zonolite at a
plant in Phoenix; the product was sold for
use in acoustical and thermal insulation, as
an aggregate in plaster and concrete, and
as a soil conditioner. Perlite produced by
Arizona Perlite Roofs, Inc., and Harborlite
Corp. was expanded at Tucson and out-of-
State expanding plants for use in building
plasters and other construction applications
and as filter aids. Contractors for the Ari-
zona Highway Department and crews and
contractors for the Pinal County Highway
Department produced most of the sand
and gravel in the county.

Santa Cruz.—Gold, silver, copper, lead.
and zinc were recovered from five lode
mines, collectively, and cleanup~at the
Trench mill. The Trench mill, located in
the Harshaw district, was reopened in the
middle of May by Nash-McFarland, Inc.
Lead, zinc, and silver ores from the Jan-
uary mine, owned by Asarco and operated
by Nash-McFarland, Inc., were hoisted up
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the trench shaft and trucked to the mill.
Dewatering of the January and Trench
mines was started in November 1964; min-
ing began the following April. Arivaca
Mining Co., operator of the Glove mine in
the Tyndall district, prepared to sink the
main vertical shaft at the mine from the
360-foot to the 460-foot level, crosscut to
the main ore zone, and raise an additional
shaft to the surface. Lead-zinc ore from the
mine was trucked to Amado for rail ship-
ment to the Asarco smelter at El Paso. Ore
mined by the company at the Arizona
mine in the Oro Blanco district was
trucked 20 miles to the Cerro Colorado
mill northwest of Arivaca for processing. A
bulk concentrate containing lead, copper,
and zinc was produced and stockpiled for
future shipment. Both mine and mill were
operated by Arivaca Mining Corp. West
Range Co. explored for molybdenum-cop-
per ores at the Ventura mine in the Pal-
metto district.

Mineral rights to 8,656 acres in the Sa-
lero mining camp, located between Pata-
gonia and Tubac, were purchased by Sa-
lero International Mining & Milling Co. of
California. The camp, first develop=«! in
1895, had been idle nearly 50 years. The
property, a high-grade copper, silver, and
lead-zinc source, was worked for low-grade
ores during World War 1.

Yavapai.—Gold, silver, copper, lead, and
zinc comprised 78 percent of the total val-
ue of mineral production. Except for mo-
lybdenum and iron ore, nonmetals produc-
tion, led by cement, accounted for most of
the remainder. The Iron King mine at
Humboldt, operated by Iron King Branch
of Shattuck Denn Mining Corp., was the
leading producer of gold, silver, lead, and
zinc in the county. According to the com-
pany annual report to shareholders, 44,855
tons of concentrates was recovered at the
company mill from the milling of 333,743
tons of ore; the ore contained 15,677
ounces of gold, 589,377 ounces of silver,
71,570 pounds of cadmium, 9,176,020
pounds of lead, 543,451 pounds of copper,
and 27,247,330 pounds of zinc. The 333,743
tons of ore mined and processed during
the year constituted an alltime high for
the Iron King mine. Approximately 92 per-
cent of this production came from the
2,300- and 2,400-foot levels; the remaining
8 percent was produced from the upper
levels at the southern end of the ore body.
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A modified system of sublevel stoping facil-
itated mining of the lower one-half of the
stopes by normal shrinkage methods and
the upper one-half by vertical long-hole
stoping. This system has resulted in re-
duced cost and better grade control.

The grade of ore at the Iron King mine
had decreased as deeper levels were devel-
oped. The company reported that the de-
crease in grade was offset by lower operat-
ing costs and increased metal prices.
Overall operating costs were reduced by 2.8
percent.

Exploration was conducted within the
mine to evaluate known areas and to
search for new ore bodies. Drilling on the
north end of the ore zone did not reveal
minable widths. Strong mineralization was
present and deeper drilling was planned to
explore the possibility of greater widths at
depths. South of the main ore body, the
grade of ore appeared to increase with
depth. A program of deeper drilling was
planned in this area.

The Bagdad mine, Bagdad Copper
Corp., was the principal producer of cop-
per in the county and the tenth largest
producer in the State. As reported to
shareholders in the annual report, the
company produced 20,275 tons of copper.
Recovery of copper from sulfide ores was
24.7 million pounds, an increase of 4 per-
cent over the 23.8 million pounds in 1964.
Average ore grade during 1965 was 0.83
percent, compared with 0.77 in 1964. The
increase in grade accounted for the in-
creased production. Recovery of copper by
leaching ores in place increased about 2
percent: 15.5 million pounds in 1964 com-
pared with 15.8 million pounds in 1965.
Molybdenum shipments during 1965 were
453,364 pounds, compared with 276,624
pounds in 1964. The sharp increase result-
ed from changes made in the molybdenum
recovery circuit. Stripping was continued at
a high rate during the year and was well
ahead of mining operations. By the end of
1966, the present ore body was expected to
be sufficiently developed to reduce the rate
of stripping.

Construction at the refinery, a joint ven-
ture between Bagdad Copper Corp. and
Chemetals Corp., was being scheduled; the
plant was to be completed in May 1966.
The primary product of the refinery was to
be pure copper powder; the refinery also
would be capable of producing high-purity
copper briquets suitable for melt stocks.
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Bagdad Copper Corp. obtained an op-
tion on a mica property at Buckeye. At the
_time of acquisition, the property was yield-
ing a low-grade ground mica used chiefly
as roofing material. During the option pe-
riod, the company was to study feasibility
of adapting new processes which would
produce a much higher grade product.
During the same period, the company was
to evaluate markets for this higher grade
product.

Phoenix Cement Co. produced portland
and masonry cements at its cement plant
near Clarkdale. Limestone, clays, and shale
used in manufacturing these cements were
obtained from the company-owned Red-
wall limestone quarry and Lakebed clay
deposits. Slag, gypsum, and resin for manu-
facturing cements were purchased by the
company.

Arizona Gypsum Corp. operated gypsum
and clay deposits near Camp Verde. Ben-
tonitic clays dug by the company were sold
for use in pelletizing ores and for reservoir
pond or ditch lining. Crude gypsum ores
mined by the company were sold for use as
a portland cement retarder and in treating
alkali soils. Yavapai Block Co. produced a
small quantity of scoria for use as a light-
weight aggregate in manufacturing light-
weight building block.

U.S. Lime Products produced quicklime
and hydrated lime at the lime plant from
limestong quarried and crushed by the
company at the Nelson quarry. The quick-
lime was sold for use by the coke, gas,
magnesium, and steel industries and in the
concentration of copper ores. Hydrated
lime was sold for construction purposes, for
use in the concentration of copper ores,
and for other chemical and industrial uses.

Iron ore obtained from the Cowden and
Iron Chancellor hematite deposits, 19 miles
south of Seligman, was sold by G. A.
Swartz and Arizona Gypsum Corp. for use
in manufacturing sponge iron. Ore from
the Cowden deposit was hauled by trucks
to Seligman, ground to minus 8 mesh, and
shipped by rail to Ray Mines for use as
sponge iron in the LPF plant at Hayden.
Ore from these deposits was high grade,
red to black hematite, containing about 61
percent iron, low silica, and moisture.

Contractors for the Arizona Highway De-
partment produced a small quantity of
miscellaneous stone used as riprap. Addi-
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tional quantities of stone were produced by
commercial operators: Miscellaneous stone
for concrete and road stone and dimension
sandstone for building stone.

Sand and gravel was produced by com-
mercial producers, contractors for the Ari-
zona Highway Department, and crews of
the Yavapai County Highway Department.
Most of the product was paving sand and
gravel produced by the Arizona Highway
Department; small quantities of building
sand and gravel and fill sand were pro-
duced by commercial operators.

Yuma.—Sand and gravel and stone—the
principal mineral commodities produced in
the county—accounted for 97 percent of
the value of mineral output. Contractors
for the Arizona Highway Department and
contractors and crews of the Federal Bu-
reau of Reclamation produced 627,000 tons
of paving sand and gravel, valued at
$557,000. Commercial operators—Arrow
Transit Mix Concrete Co., Inc.,, Janney
Sand and Gravel, Tanner Paving & Materi-
als, Valley Sand and Gravel Co., and Yuma
Builders  Supply, collectively—produced
241,000 tons of building and paving sand
and gravel valued at $293,000. Granite,
limestone, and miscellaneous stone pro-
duced and crushed by contractors and
crews of the Federal Bureau of Reclamma-
tion were used for riprap and as a concrete
and roadmetal. Dimension sandstone pro-
duced by Western States Stone Co. and
Apache Building Stone from the Scott-
Weaver and Quartzite quarries was sold to
the construction industry as rough con-
struction and rough architectural building
stone. Agricultural gypsum produced by
the Harquahala Gypsum Co. at the Har-
quahala underground gypsum mine near
Salome was sold and used uncalcined as a
soil conditioner. Principle markets for the
product were in the Aguila, Parker, Yuma,
and Blythe, Calif,, farming areas.

Gold, silver, copper, lead, and zinc were
recovered from small lots of ore produced
at five lode and two placer mines; gold,
silver, and lead were recovered from lead
tailings at the Ruby Nos. 1 and 2 dumps.
E. F. Peterson and Associates shipped cop-
per ore from their lease on the Black Mesa
copper claims located about 6 miles from
Brenda. The ore was trucked 32 miles to
McVay for rail shipment to the Asarco
smelter at Hayden.
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This chapter has been prepared under a cooperative agreement between the
Bureau of Mines, U.S. Department of the Interior, and the Arkansas Geological
Commission, Norman F. Williams, Director and State Geologist, Little Rock,
Ark., for collecting information on all minerals except fuels.

By Raymond B. Stroud?

Total value of Arkansas mineral pro-
duction established a record high of $179.1
million, an increase of about 2.5 percent
over the 1964 value. The increase in
value of mineral output signified the
fourth consecutive year of gain. Advance-
ment production values, distributed among
11 mineral commodities, totaled about
$7.5 million. Important value increases
werc recorded in output of seven com-

were notable in production of four com-
modities.

Expanded outputs of bromine, natural
gas, and sand and gravel accounted for
the major part of the increased mineral
value; a drop in output of crude petroleum
was the principal cause of the decrease.
Quantity of lime output was higher, but
value was lower than that in 1964. Tripcli

1 Geologist, Bureau of Mines, Bartlesville,
Okla.

modities whereas substantial decreases
Table 1.—Mineral production in Arkansas !
1964 1965
Mineral
Quantity Value Quantity Value
(thousands) (thousands?
Barite ____________ . _______. short tons__ 233,455 $2,202 249,233 22,379
Bauxite______ long tons dried equivalent.. 1,561,984 17,431 1,593,085 17,974
Bromine__._____________________ thousand pounds. . w w 32,254 7,171
B¢ J thousand short tons._ . 892 2,152 866 1,890
Coal. . do____ 212 1,503 226 1,643
Gem stones_____________________________________. NA 33 NA 31
Lime_______ - -thousand short tons__ 189 2,814 192 2,776
Naturalgas_____________________ million cubic feet. . 75,753 11,806 82,831 12,922
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons. _ 30,082 1,678 27,787 1,578
LPgases_ _____ . _________.__________ do___. 61,616 2,460 69,752 3,139
Petroleum (crude).____.. thousand 42-gallon barrels. . 26,737 71,120 25,930 68,974
Sand and gravel ______________ thousand short tons_ . 11,794 14,836 12,806 15,836
Stone (includes slate and shell 1965)__________ do___. 20,241 26,172 21,241 26,778
Value of items that cannot be disclosed:
Abrasive stone, bromine (1964); cement, gypsum,
iron ore, phosphate 1ock, soapstone, and tripoli
(1965) - - - e eoio. XX r 20,611 XX 16,019
Total ... XX r 174,818 XX 179,110

r Revised. NA Not available.
{%X Not applicable.
canrot be disclosed’’.
1 P 1
producers).

Withheld to avoid disclosing individual company confidential data; included with “Value of items that

roduction as measured by mine shirments, sales, or marketable production (including consumption by
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Figure 1.—Value of petroleum and total value of mineral production in Arkansas.

production was sufficient to warrant sep-
arate tabulation for the first time in several
years.

Union Carbide Corp. announced plans
for a $5 million mill for extraction of
vanadium oxide from metal-bearing de-
posits at Wilson Springs in Garland
County. The company indicated that
plant operation was scheduled for mid-
1967, but mining to stockpile ore would
start late in 1966. The announcement
generated interest in mineral deposits in
this part of the State and signified the
importance of one of the latent mineral
resources of Arkansas.

Arkla Chemical Corp. continued con-
struction of its $33 million Big River
agricultural-chemical complex at Helena;
the eight-plant installation was scheduled
for operation in the last half of 1966.
Products of the plants will include 600

tons of finished fertilizer per day; sulfuric,
nitric, and phosphoric acids; diammonium
phosphate; urea; anhydrous ammonia; and
ammonium nitrate.

Continental Oil Co. began constructing
its $20 million chemical plant near Blythe-
ville in June. Operation of the plant was
scheduled to begin in February 1966, with
a production capacity of 1,000 tons of
anhydrous ammonia daily. The plant
will utilize about 40 million cubic feet of
natural gas per day.

Construction of an experimental, nu-
clear-powered electric plant near Fayette-
ville was underway at yearend. The $25
million installation is a project of South-
west Atomic Energy Associates.

Arkansas Power & Light Co. began in-
stalling a 550,000-kilowatt steam generator
near Helena. Operation of the new power
unit was scheduled to start in 1968 and
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will be in addition to a 357,000-kilowatt
generator that was installed at the com-
pany’s Helena station in 1961. Natural
gas will be used as fuel.

Arkansas Electric Co-operative Corp.

Table 2.—Value of mineral production in
constant 1957-59 dollars
(Millions)

Year

r Revised.
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continued construction of its second steam-
electric generating plant (Carl E. Bailey)
near Augusta. The $12.5 million plant
will have an annual capacity of 125,000
kilowatts and will provide a significant
market for part of the State’s newly de-
veloped natural gas supply sources.

Employment.—Mineral industry payroll
totaled about $26.1 million, more than
2 percent above that of 1964. Weekly
wages, compared with related data for
1964, averaged $130.95 in metal mining,
a 3-percent increase; $96.86 in coal min-
ing, an 8-percent increase; $108.91 in
production of crude oil and natural gas,
a 4-percent increase; and $98.69 in non-
metallic mining and quarrying, a 5-percent
increase. An average of 4,678 workers
was employed each month by the mining
industry.

Table 3.—Employment and injury experience in the mineral industries

Average Man- Man- Number of injuries Injury rates per
men Days days hours million man-hours
Year and industry working active worked worked
daily (thou- (thou- .
sands) sands) Fatal Nonfatal Frequency Severity
144 167 24 192 _______ 2 10.44 52
1,494 344 514 4,118 _______ 41 9.96 374
642 241 155 ,240 o _____ 78 62.90 1,946
1,104 244 269 2,256 ______. 45 19.94 901
Stone___________.__ 1,861 260 483 3,981 _______ 94 23.61 1,426
Total . __________ 5,245 276 1,445 11,787 ______. 260 22.06 990
1965: »

Coal _____________ 140 171 24 194 _______ 3 15.46 77
Metal_____ 1,940 301 584 4,679 1 45 9.83 1,622
Nonmetal 740 253 187 1,536 __.____ 49 31.90 761
Sand and gravel.... 1,000 284 284 ,38 . __ 47 19.71 591
Stone______._______ 2,055 250 513 4,446 1 120 27.22 3,135
Total__________. 5,875 271 1,592 13,240 2 264 20.09 1,822

p Preliminary.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Production of petroleum, natural gas,
natural gas liquids, and coal, ranked in
order of value, contributed 49 percent of
the entire mineral value assigned to Ar-
kansas. This is the first time in the
history of statistical reporting that produc-
tion of mineral fuels failed to account for
more than half of the State’s total mineral
value. Combined value of the mineral
fuels was $88.3 million, about the same
as in 1964. Value increases shared by

production of natural gas, natural gas
liquids, and coal offset a decrease in value
of petroleum output and resulted in con-
sistency of the mineral fuels total value.

Coal (Bituminous). — Eight coal mines
(four strip and four underground) pro-
duced 1,000 or more tons each. The
total number of mines, three less than in
1964, accounted for a 6-percent increase
in quantity of coal mined and a corre-
sponding 9-percent increase in value over
comparable 1964 data. Coal from strip
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mines comprised 67 percent of the total
coal output. Production of coal from
underground and strip mines increased by
less than 1 percent and about 9 percent,
respectively. Johnson County coal output,
from five mines, was 57 percent of the

Table 4.—Coal (bituminous) production !
(Thousand short tons and thousand dollars)

Year Quantity Value
462 $3,584
395 2,888
256 1,809
221 1,505
212 1,503
226 1,643

1 Data from mines producing 1,000 tons or greater.
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State’s total; remaining coal production
came from Franklin and Sebastian Coun-
ties.

Oil and Gas Exploration and Develop-
ment.—Development drilling in the State
declined considerably, but there was in-
creased exploratory drilling. Of the total
number of holes bored, 77 percent was in
southern counties. A wildcat well drilled
in Pope County resulted in discovery of
Furgerson field. The new source of nat-
ural gas was in the Allen No. 2 Sand of
the Atoka Formation. New gas pools
were also found in the Booger Hollow,
Dover, Mansfield, and Dyer fields in north
Arkansas. A new depth record of 13,837
feet was established in a dry hole in Logan
County.

Table 5.—Oil and gas drilling in 1965, by counties

Development Exploratory
County Total

Oil Gas Dry Oil Gas Dry
Ashley . . e mmme e e e 1 1
Bradley - Z 1 4
alhoun 2 oL el eee aoe- 8 10
Columbia, 6 .. 4 1 6 17
Craighead - . _ .- _______________ e mmmm e mmee e 1 1
Crawford - ... R 11 1 .. . 1 13
Franklin___ _ . ______ - 9 7 . -] 2 18
fmme mmme mmee e memm 1 1
e 7 e mmem - 11
20 _._. 21 - 14 58
e mmmm mmme mmee eeen 1 1
R - 3 6
1 . 3 - - 5 9
2 .. 4 .. .- 8 14
25 ___. 12 . ... 3 40
R 4 3 .- 1 1 9
o, 1 1
U 2 L. i - 2 4
R 8 5 . - 3 16
e mmme e meeeeeen 1 1
40 1 31 R 29 102
99 45 95 5 1 92 337
165 45 117 1 1 85 414

Source:
ruary 1966.

Medlock, Big Branch, Brushy Lake,
Sunview, and Boggy Bottom oilfields were
found by wildcat wells drilled in Columbia,
Lafayette, and Union Counties. New oil
pools were found in Plainfield, Gum Creek,
Cypress Creek, South Hillsboro, Lick
Creek, and Tom Creek oilfields, also in
southern Arkansas.

A 58 percent success ratio was indicated
in north Arkansas; 45 of 78 wells drilled
resulted in gas wells. In south Arkansas,
the success ratio was about 40 percent;

Arkansas Oil and Gas Statistical Bulletin, v. 24, No. 12, December 1964, through v. 26, No. 2, Feb-

105 wells were completed as producers.

Pipeline Construction.—Arkansas-Louisi-
ana Gas Co. completed its “North Ar-
kansas Inch”, a natural gas pipeline ex-
tending 240 miles across north Arkansas.
The pipeline diameter ranges from 18 to
24 inches, and the Arkansas segment was
part of a $25 million interstate pipeline
system. Natural gas will be supplied for
both domestic and industrial purposes.
The Continental Oil Co. plant near
Blytheville, Arkla Chemical Corp. fertilizer
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Table 6—Estimated proved recoverable reserves of crude oil, natural gas liquids,

and natural gas
Changes in
proved Proved

Proved reserves, due reserves Change
reserves, to extensions Dec. 31, 1965 from 1964,

Dec. 31, 1964 and new (production percent

discoveries in was deducted)
1965

Crude oil______ S 205,160 20,803 201, 026 -2
Natural gas liquids 1. . -do___._ 19,010 - —2,511 14,756 —22
Naturalgas_ ________________ million cubic feet. . 2,100,092 258,497 2,269,012 +8

1Includes condensate, natural gasoline, and LP gases.
Gas Association, American Petroleum Institute, and Canadian Petroleum Associstion.

urce: _American

Proved Reseives of Crude Oil, Natural Gas Liquids, and Natural Gas. V. 20, Dec. 31, 1965, pp. 12-13, 24.

plant, Arkansas Power & Light Co. steam-
electric generating plant at Helena, and
the Arkansas Electric Co-operative Corp.
steam-electric generating plant near Au-
gusta will be the principal industrial users
of natural gas-supplied by the pipeline.

Natural Gas. — Output of natural gas
reached a new record high, thus extend-
ing the upward trend for the ninth con-
secutive year. Value of the commodity
was sufficient to rank it sixth among min-
eral commodities produced in the State.

Eight north Arkansas counties, led by
Franklin, accounted for 75 percent of the
total value of natural gas production.
Columbia County was the leader among
six south Arkansas counties registering
outputs of the commodity. Sebastian,
Columbia, Lafayette, and Crawford Coun-
ties, listed in order of value, followed
Franklin County. Range in value was
from about $1.1 million in Crawford
County to about $4.7 million in Franklin
County.

Natural Gas Liquids.—The overall out-
put of natural gas liquids gained over that
of 1964. Production of natural gasoline
and cycle products declined, but the loss
was offset by a substantial gain in output
of liquefied petroleum gases. The com-
modities were recovered in six processing
plants in Columbia, Lafayette, and Union
Counties. Columbia County, with one
plant, accounted for about 70 percent of
the output. Humble Oil & Refining Co.
acquired the McKamie plant in Lafayette
County, formerly operated by McKamie
Gas Cleaning Co.

Petroleum.—Output and value of crude
petroleum diminished for the fifth con-
secutive year. Despite the decrease, the
commodity continued to be the State’s most
important mineral product in terms of
value, accounting for about 38 percent
of the total value. Producing wells num-
bered 6,014 at yearend, 4 less than in
1964. Crude oil was obtained in eight
counties in south Arkansas with Columbia,

Table 7.—Gross withdrawals and disposition of natural gas
(Million cubic feet)

Gross withdrawals ! Disposition
Vented
Year Marketed production 2 and
From From - Repres- wasted ®
gas oil Total suring
wells wells Value
Quantity (thousands)
39,980 66,920 38,101 $3,374 23,124 5,695
42,100 7,900 59,547 8,039 25,748 2,605
41,600 103,600 66,213 ,866 35,315 2,072
41,500 99,200 76,101 11,796 19,191 3,908
41,900 100,800 75,753 ,806 21,411 3,636
46,500 104,000 82,831 12,922 20,155 1,014

! 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.
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Table 8.—Natural gas liquids production
(Thousand gallons and thousand dollais)

Natural gasoline LP gases Total
and cycle products
Year
Quantity Value Quantity Value  Quantity Value
1956-60 (average) .- 38,777 $2,420 58,536 $2,783 97,313 $5,203
1961__ 9 1,640 75,157 3,286 103,046 ,
1962 1,673 69,452 2,432 98,867 4,105
1963 1,466 66,377 2,497 92,596 3,963
1964 _ 1,678 61,616 2,460 91,698 4,138
1965__ 1,578 69,752 3,139 97,539 4,717

Union, and Lafayette accounting for 78
percent of the total.

During the year, 42 pressure mainte-
nance and secondary recovery projects were
operated, utilizing water, gas, steam, and
in-situ combustion methods.

Magnolia field in Columbia County re-
tained its lead in production with about
27 percent of the total output.

Six refineries in south Arkansas proc-
essed an average of 78,818 barrels of
crude oil daily during the year.

The State’s oil and gas industry made
progress toward eliminating pollution by
brines recovered with oil and gas. More
than 275 million barrels of brine was dis-
carded into pits or injected into disposal
wells, used in pressure maintenance proj-
ects.

NONMETALS

Value of the output of 13 commodities
classified as nonmetals contributed about

41 percent of the total value of Arkansas
mineral production. Nonmetals, ranked
in order of value, were stone, sand and
gravel, cement, bromine, lime, barite, clays,
gypsum, abrasive stone, tripoli, soapstone,
gem stones, and phosphate rock. Of the
13 nonmetals, 5 registered value decreases.
Tripoli production was sufficient to war-
rant separate tabulation for the first time
since 1949.

Construction projects by U.S. Army
Corps of Engineers for development of
river basins again created a major market
for stone. About 3.4 million tons of stone
valued at $2 million was consumed by
Corps of Engineers projects. At yearend,
both Dardanelle lock and dam and the
Millwood dam projects were virtually com-
plete. Construction of the final portion
of the lock at the Dardanelle project was
scheduled to begin in 1967. Beaver Dam
was completed and construction of De

Table 9.—Crude petroleum production, by fields
(Thousand 42-gallon barrels and thousand dollars)

1964 1965
Field !
Quantity Value  Quantity Value

Champagnolle_ .o 662 $1,754 567 $1,508
El Dorado____ 457 1,211 367 976
Fouke____.____ 929 2,462 777 2,067
Irma.__. ______________________ 547 1,455
Magnolia .. _____._________ 6,529 17,302 6,990 18,593
McKamie-Patton 1,579 ,184 1,292 3,437
Midway 2,403 6,368 2,436 6,480
Sandy Bend . _ 550 1,458 506 1,346
Schuler. o ioo_ 1,531 4,057 1,416 3,767
Smackover 3,168 8,395 3,226 8,581
Stephens 983 2,605 1,250 3,325
Village________ 420 1,113 388 1,032
Wesson_ - _______ i .o 1,040 2,756 1,003 2,668
Other fields 2 3 6,486 17,455 5,165 13,739

Total 26,737 71.120 25,930 68,974

! Breakdown of individual fields as reported in the “‘Oil and Gas Journal”.
2 Includes oil consumed on leases and net change in stocks held on leases for the State.

3 Bureau of Mines figures.
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Table 10.—Crude petroleum production, indicated demand, and stocks in 1965,
by months
(Thousand 42-gallon barrels)

Indicated Stocks
Month Production  demand  originating
in Arkansas
2,215 2,255 904
1,984 2,123 765
2,227 1,987 1,005
2,162 2,272 895
2,201 2,239 857
2,171 2,241 787
2,215 2,297 705
2,236 2,282 659
2,236 2,261 634
2,217 2,070 781
2,047 2,014 814
2,019 2,238 709
Total:

1965 - e 25,930 26,279 XX
1964 e 26,737 26,904 XX

XX Not applicable.
Gray and Gillham dams continued at company plant in Saline County for
yearend. Construction at 10 of the re- various industrial applications. Arkansas

maining 11 lock and dam projects to pro-
vide navigation on the Arkansas River
was also underway at yearend. A principal
part of the stone output was used in chan-
mel rectification and revetment projects
along the Arkansas River. This part of
the overall Arkansas River Project was
classified as about 65 percent complete.

Arkansas State Highway Department
started and completed several highway
construction projects that provided mar-
kets for about 22 percent of the stone
production and 44 percent of the sand
and gravel output. Other Federal and
State construction programs and public
and residential building accounted for the
remaining production of stone and sand
and gravel.

Abrasive Stome. — Crude novaculite,
mined by three companies in Garland
County, was processed for oilstones and
other types of abrasives. The crude stone
had an average value of about 11 cents
per pound. Total output and value of
the commodity was substantially higher
than in 1964.

Barite.—Output and value of barite in-
creased over the 1964 figures. The gain
reversed a 3-year downward trend. Mag-
net Cove Barium Corp. and Baroid Divi-
sion of National Lead Co. mined and
ground barite in Hot Spring County prin-
cipally for use in well-drilling mud. The
Milwhite Co., Inc., ground barite at a

237-043 O-67—9

continued to rank second in the United
States in barite output.

Table 11.—Primary barite sold or used
by producers

Value
Short tons  (thousands)

Year
1956-60 (average) .- ... 352,550 $3,227
1961 277,855 2,630
1962 258,691 2,232
1963 236,077 2,161
1964 233,455 2,202
1965 49,233 2,379

Bromine.—A substantial rise in sales of
bromine and bromine compounds ac-
counted for a marked increase in bromine
output during the year. Arkansas Chem-
icals, Inc., and Michigan Chemical Corp.
were joined by Great Lakes Chemical
Corp. in extraction of bromine from brines
at plants in Union County. The latter
company began bromine production late
in the year upon completion of a new
plant. The new bromine plant utilizes
brines pumped from sources in the Smack-
over Formation at a depth of about 7,600
feet. Brines from Smackover Limestone
contain 4,300 to 6,000 parts per million
bromine. Establishment of the third bro-
mine extraction plant in Arkansas ranked
the State second in bromine productive
capacity in the United States. Ethylene
dibromide, the principal bromine com-
pound, is used as a gasoline additive.
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Cement.—A slight decrease in total ce-
ment output, comprised of portland and
masonry cements, was registered for the
first time since 1957. Part of the de-
crease was attributable to lower demand
by U.S. Army Corps of Engineers projects
which were nearing completion and which
formerly provided a major market. In-
creased highway construction, other types
of public construction and building, and
residential building continued as principal
markets for cement. Although below the
record-high-production year of 1964, ce-
ment output remained substantially higher
than in former years. Shipments of cement
to Arkansas destinations, provided by both
in-State and out-of-State plants, increased
19 percent over the 1964 shipments.

Arkansas Cement Corp. was adding
new facilities to its cement plant at Fore-
man, thereby increasing cement produc-
tion capacity to 5 million barrels annually.
The expansion, which will cost an esti-
mated $13 million, includes installation
of a new 4,400-horsepower finish mill,
material handling equipment, clinker
cooling and crushing equipment, storage
facilities for finished cement, and a third
kiln. The plant operation consumes about
22.5 million cubic feet of natural gas per
day. The new facilities were scheduled
for use by midsummer 1966.

Table 12.—Shipments of portland cement
to Arkansas consumers

Thousand
376-pound
barrels

Year

MINERALS YEARBOOK, 1965

Clays. — Clay production, classified as
kaolin, fire clay, and miscellaneous, was
3 percent below that of 1964. Value of
the clay output decreased more than
$260,000. The drop was ascribed to re-
duced production of high-quality clays.
In 15 counties, 14 firms mined and proc-
essed clays. Tonnage of miscellaneous
clay was slightly higher than that mined
in 1964. Kaolin for fire brick and chem-
ical use was mined in two counties. Fire
clay was produced in 3 counties, and mis-
cellaneous clay was mined in 13 counties
for brick and similar type products, for
use in cement, and for lightweight aggre-
gate. Hot Spring, Pulaski, Sebastian,
Little River, and Johnson Counties, ranked
in order of tonnage produced, were the
source of 68 percent of clay produced in
the State. :

Gypsum.—Dulin Bauxite Co., Gypsum
Division, and Dierks Forests, Inc., produced
slightly less gypsum than in 1964; how-
ever, value of the output gained over that
of 1964. Gypsum mined and processed
near Highland in Pike County was used
principally in cement. In Howard County,
wallboard was manufactured from mined,
crushed, and calcined gypsum. Part of
Arkansas gypsum production was used as
soil conditioner.

Lime.—Saline County continued to lead
among five counties having lime produc-
tion. Most of the lime production was for
metallurgical use, but substantial amounts
were consumed by chemical and paper
industries. Lesser quantities of lime were
used for sugar refining, water purification,
agriculture, and building. Lime used or
sold, including regenerated lime, totaled
more than 339,000 tons valued at $5.6
million.  Producers in Ashley, Jefferson,
and Ouachita Counties accounted for the
regenerated lime output.

Table 13.—Clays sold or used by producers, by kinds

(Thousand short tons and thousand dollars)

Miscellaneous clay Fire clay Total clay
Year
Quantity Value Quantity Value Quantity Value
341 $342 361 81,591 702 $1,933
434 428 339 1,330 773 1,758
368 365 286 1,328 654 1,693
574 573 195 1,190 769 1,763
649 636 243 1,516 892 2,152
663 662 1203 11,228 866 1,890

!Includes kaolin clay.



THE MINERAL INDUSTRY OF ARKANSAS

123

Table 14.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

Commercial Government— Total
and-contractor
Year
Quantity Value Quantity Value Quantity Vzalne

6,374 $6,413 3,092 $2,554 9,466 §8,967
5,933 6,892 3,456 2,182 9,389 9,074
6,717 7,946 4,130 2,060 10,847 10,006
7,699 9,096 4,400 4,493 12,099 13,589
8,637 10,990 3,157 3,846 11,794 14,836
9,559 12,001 3,247 3,835 12,806 15,836

Phosphate Rock. — Qutput of ground
phosphate rock for direct-soil application
dropped significantly. Peyton Creek Phos-
phate Rock Mining Co., the State’s only
producer, continued mining and crushing
operations in Van Buren County, but on
a greatly reduced scale.

Sand and Gravel.—Production of sand
and gravel was reported in 62 of the
State’s 75 counties. Of 134 plants classed
as commercial producers, only 2 had out-
puts over 700,000 tons. The remaining

plants in this category had production
rates ranging downward from less than
400,000 to less than 25,000 tons. Seventy-
five of the plants had outputs of 25,000
tons or less. Average unit value of com-
mercial sand and gravel was $1.25.

Average unit value of sand and gravel
used by Government-and-contractor mar-
kets was $1.18. A total of 3.2 million
tons of sand and gravel thus classified
was produced from 104 plant operations
in 43 counties.

Table 15.—Sand and gravel sold or used by producers, by classes of
operations and uses
(Thousand short tons and thousand dollars)

1964 1965
Class of operation and use
Quantity Value Quantity Value
Commercml operations:
1,676 $1,857 1,734 £1,990
1,414 1,369 1,599 1,803
578 1,166 714 1,330
3,668 4,392 4,047 5,123
1,745 2,728 1,928 2,823
3,186 3,833 3,444 3,985
16 14 108
22 23 32 16
4,969 6,598 5,512 6,878
Total sand and gravel ___________________________ 8,637 10,990 9,559 12,001
Government-and-contractor operations:
Sand: Paving _ . _ .. 1,442 1,226 1,241 1,091
Gravel:
Paving ... 1,709 2,616 2,006 2,744
1 | 6 4 .
Total . _ . .. 1,715 2,620 2,006 2,744
Total sand and gravel. . ______________.._______ 3,157 3,846 3,247 3,835
Grand total ... _________________ .. 11,794 14,836 12,806 15,836

! Includes fill, glass, molding, and other construction, industrial, and ground sand.
* Includes other construction, railroad ballast (1965), and miscellaneous gravel.
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The five leading counties, ranked in
order of production, were Miller, Craw-
ford, Clark, Pulaski, and Calhoun. Dis-
tribution of sand and gravel output in
these counties ranged from more than
600,000 to more than 1 million tons.
Total output of sand and gravel was
nearly 9 percent higher, and value in-
creased about 7 percent compared with
that of 1964.  Value of the output was
the highest on record.

Soapstone.—Soapstone, mined and proc-
essed by The Milwhite Co., Inc., in Saline
County, decreased slightly during the year.
The commodity was produced for the
13th consecutive year for use as filler in
insecticides and roofing.

Stone.—Production of stone exceeded 21
million tons and was larger than the pre-
vious high-record year, 1962. Value of
the 1965 output was $26.8 million and
again placed the commodity second among
the leading mineral- products of the State.
Crushed sandstone contributed over one-
third of the total stone value and was
followed in order by crushed syenite and
limestone. The three stone types ac-
counted for 92 percent of the total tonnage
and 89 percent of the total value. Di-
mension marble and sandstone, limestone
for lime and cement, slate, and shell ac-
counted for the remaining tonnage and
value. Slate production came from Mont-
gomery, Howard, Saline, and Pike Coun-
ties. Most of the output was used for
manufacture of roofing granules. Mussel
shell production (recorded for the first
time in several years) was used as a seed-
ing agent in generation of cultured pearls.

Major uses of stone were for riprap,
concrete aggregate, roadstone, railroad
ballast, fill, and roofing granules. Crushed
limestone was produced in 17 counties,
crushed sandstone in 25, syenite in 1,
marble in 2, dimension sandstone in 2,
mussel shell in 4, and slate in 4.

Commercial stone accounted for 72 per-

Table 16.—Stone sold or used by producers
(Thousand short tons and thousand dollars)

Year Quantity Value
12,029 $12,402
20,611 19,866
18,913 22,727
20,241 26,172
21,241 26,778
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cent of. the total output and 80 percent
of total value.

Forty-two counties supplied the various
stone types, and 128 producers including
both commercial and Government-and-
contractor operations furnished the output.
Average unit value of commercial stone
was $1.36 per ton; average unit value of
Government-and-contractor  stone  was
$0.87 per ton.

Sulfur (Recovered Elemental).—Byprod-
uct sulfur recovered from treatment of
sour natural gas at three plants was about
10 percent higher in quantity and value
than in 1964. Olin Mathieson Chemical
Corp. led with output in Lafayette County.
Arkla Chemical Co. and Monsanto Co.
with plants in Columbia and Union Coun-
ties, respectively, were responsible for the
remaining production.

Tripoli. — Caddo Minerals Co., Inc.,
mined a substantial amount of tripoli
from deposits in Pike and Montgomery
Counties. The crude rock was ground
at a plant in Pike County for abrasive
applications. Tripoli deposits in this part
of Arkansas result from weathering of ex-
posures of Arkansas novaculite.

METALS

Bauxite, the principal ore of aluminum,
continued to be the State’s most signifi-
cant metal. A small quantity of iron ore
was sold for use in cement manufacture.

Aluminum.—Production of primary alu-
minum in the United States was 8 percent
higher than in 1964. A significant part
of the output was from two aluminum-
reduction works in Hot Spring and Clark
Counties. Aluminum - produced at the
plants was substantially higher than in
1964. Reynolds Metals Co. acquired the
General Motors Corp. aluminum casting
plant at Jones Mills in Hot Spring County.
The company plans to convert the plant
to production of wire and cable. Opera-
tions were scheduled for early 1967.

Bauxite.—Three mining companies in Ar-
kansas, Aluminum Company of America,
Reynolds Mining Corp., and American
Cyanamid Co., collectively accounted for
a 2-percent increase in bauxite output.
Most of the increase resulted from the
greater demand for aluminum. Reynolds
Mining Corp. began utilizing a new walk-
ing dragline equipped with a 25-cubic-
yard bucket. Reynolds Metals Co. added
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Table 17.—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
1,875 1,570 $15,317 1,822 1,557 $16,487
1,419 1,179 13,462 1,244 1,080 13,220
1,523 ,270 14,606 1,715 1,481 17,535
1,771 1,478 16,701 1,725 1,483 17,543
1,864 1,562 17,431 1,773 1,531 17,859
1,911 1,593 17,974 2,100 1,803 20,786

facilities at its Hurricane Creek alumina
plant to make low-soda aluminas for the
ceramics industry.

Bauxite output in Arkansas comprised
96 percent of the total produced in the
United States. Alcoa continued to lead
in bauxite production in the State and

Reynolds Mining Corp. was a close second.

Iron Ore.—Southwest Enterprises, Inc.,
shipped a small quantity of finely ground
iron ore from stockpile. The company
transferred most of its mining activities
to Texas, and mine and plant operations
in Arkansas were placed on a standby
basis.

REVIEW BY COUNTIES

Production of minerals was reported in
73 of the State’s 75 counties, 1 less than
in 1964; only Lee and Sharp Counties
were without mineral output. Value of
the mineral output increased in 48 coun-
ties and decreased in 26. Mineral value
exceeded $1 million in 25 counties and
was above $500,000 in 6 other counties.
Ten counties had mineral output values
greater than $5 million. Columbia, Union,
Saline, Lafayette, and Pulaski, ranked ac-
cording to mineral value, accounted for
about 56 percent of the total mineral value
in the State.

Sand and gravel, the most widespread
mineral resource, was produced in 62
counties; stone, including shell and slate,
was mined in 42; production of clay,
including kaolin, was recorded in 15;
natural gas in 14; petroleum in 8; lime
in 5; natural gas liquids, coal, and by-
product sulfur in 3; bauxite, cement, gyp-
sum, and gem stones in 2; and abrasive
stone, barite, bromine, iron ore, phosphate
rock, soapstone, and tripoli in 1.

Each of the counties covered in the
following discussions registered mineral
values exceeding $300,000 except for Gar-
land County, which had the State’s only
output of abrasive stone.

Ashley.—Combined value of lime and
sand and gravel output was about 8 per-

cent lower than in 1964. Crossett Paper
Mills used quicklime in paper manufacture.
St. Francis Material Co., Georgia-Pacific
Corp., and Arkansas State Highway De-
partment accounted for most of the sand
and gravel output. The' commodity was
used for construction, building, and paving.

Benton. — Output of crushed stone
dropped markedly whereas sand and gravel
production increased. The net result was
a substantial loss in value compared with
that of 1964. McClinton Brothers Co.,
Ozark Construction, Inc., and Southeast
Construction Co. quarried and processed
limestone for concrete aggregate, road-
stone, and aglime. Paul Davis produced
sand and gravel for paving and construc-
tion purposes.

Bradley.—Mineral output comprised of
petroleum and sand and gravel decreased
in volume, and value was about 10 per-
cent under that of 1964; value of the
petroleum output was nearly $100,000
lower. Moro Gravel Co. and O'Neill
Bros. Sand & Gravel Co. supplied part of
the sand and gravel production. Arkansas
Highway Department was responsible for
most of the output used for paving. Three
of four wells drilled in the county were
completed as oil producers.

Calhoun.—The county ranked third in
the State in output of sand and gravel
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Table 18.—Value of mineral production in Arkansas, by counties !

County 1964 1965 Minerals produced in 1965 in order of value
Arkansas____________ $56,000 $70,800 Sand and gravel, shell.
Ashley____ - 448,772 412,996 Sand and gravel, lime.
Baxter__ - 79,298 68,328 Sand and gravel, stone.
Benton__ - 518,192 323,287 Stone, sand and gravel.
Boone___ - 132,921 W Stone.
Bradley . - 1,103,632 989,202 Petroleum, sand and gravel.
Calhoun_ - 02,720 1,159,190 Sand and gravel, petroleum.
Carroll.__ - w 33,034 Sand and gravel, stone.
Chicot_ _ - 203,000 ,000 Sand and gravel.
Clark. __ - 348,904 717,523 Sand and gravel, stone, clays.
Clay. .. __ - 0, , Sand and gravel.
Cleburne. - - 161,140 378,367 Stone.
Cleveland . - 43,000 - 28,000 Sand and gravel.
Columbia._...________ 31,564,228 33,858,056 Petroleulm, natural gas liquids, natural gas, sand and
gravel.
382,325 403,598 Stone, natural gas, sand and gravel.
389,500 292,000 Sand and gravel, clays.
2,762,320 2,670,414 Natural gas, stone, sand and gravel.
20,000 , Sand and gravel.
265,000 303,029 Sand and gravel, stone.
79,000 ,000 Sand and gravel.
185,000 236,000 Do.
110,000 105,000 Do.
688,629 1,335,871 Stone, sand and gravel.
5,505,074 5,528,037 Natural gas, coal, stone, sand and gravel.
61,301 55,000 Sand and gravel.
209,920 259,292 Sand and gravel, abrasive stone, gem stones.
345,000 ,000 Sand and gravel.
247,000 321,000 o.
Hempstead . _________ 65,608 240,156 Sand and gravel, clays.
Hot Spring_ _________ 3,019,989 3,891,894 Barite, sand and gravel, stone, clays.
Howard 7,457,554 6,111,725 Cement, gypsum, stone, clays, slate, sand and gravel.
Independence. - 2,215,167 2,546,658 Stone, lime, sand and gravel, shell.
zard_________ 1,679,296 1,797,501 Sand and gravel, stone.
Jackson W , Sand and gravel, shell, stone.
Jefferson__ W 615,210 Lime, sand and gravel.
Johnson 2,347,985 2,807,608 Coal, stone, natural gas, sand and gravel, clays.
Lafayette 16,961,345 15,655,092 Petroleulm, natural gas liquids, natural gas, sand and
gravel.
Lawrence_.__________ 1,102,056 1,433,609 Stone, sand and gravel.
Lincoln_____ - 113,000 207,000 Sand and gravel.
Little River__ _-- 10,640,615 10,912,092 Cement, stone, sand and gravel, clays.
Logan_______ S 1,322,792 1,033,652 Natural gas, stone, sand and gravel.
Lonoke. . - 1,136,917 1,358,811 Stone, sand and gravel, clays.
- 132,275 143,725 Stone.
- 88,623 103,550 Sand and gravel, stone.
I 6,977,404 6,123,244 Petroleum, sand and gravel, natural gas, clays.
Mississippi.- - 137,000 63, Sand and gravel.
Monroe._ _ ... - 2,000 40,100 Shell, sand and gravel.
Montgomery - I 801,150 684,833 Slate, stone, sand and gravel.
evada_____ S 2,404,464 2,857,439 Petroleum, sand and gravel, iron ore, natural gas
Newton. _ - 521,730 113,429 Stone.
Ouachita_ 7,590,672 7,463,357 Petroleum, sand and gravel, natural gas, clays.
erTy _ ____ - 220,800 335,291 Stone.
Phillips_ _ W 246,000 Sand and gravel.
Pike_ _______________ 695,531 1,177,982 Stone, gypsum, sand and gravel, tripoli, gem stones,
slate.
Poinsett 287,000 W Sand and gravel.
Polk_____ 72,533 233,142 Sand and gravel, stone, clays.
Pope_____ 1,581,208 1,942,660 Stone, natural gas, sand and gravel.
Prairie_ . 9,000 112,000 Sand and gravel.
Pulaski_ - 11,579,789 11,763,596 Stone, clays, sand and gravel, bauxite.
Randolph 30,296 W Stone.
St. Francis_ ___ 332,000 544,000 Sand and gravel.
Saline 19,208,141 19,847,395 Baul:ite, lime, stone, sand and gravel, clays, soapstone,
slate.
Scott oo 116,000 68,432 Stone.
Searcy _ __ - 112,902 17,086 0.
Sebastian_ - 1,826,230 2,740,312 Natural gas, stone, sand and gravel, clays, coal.
Sevier.___ . 2,346,602 08,000 Sand and gravel.
Sharp._ - 177,851 . ________
Stone. . - 20,000 70,207 Stone. 3
Union._..____________ 18,708,508 20,184,005 Petroleum, bromine, natural gas, natural gas liquids,
clays, sand and gravel.
VanBuren__________ 484,900 67,490 Stone, phosphate rock.
Washington_ . - 783,848 1,016,851 Stone, natural gas, sand and gravel.
White______ . 326,638 331,940 Stone.
Woodruff.__ . 4,000 1,000 Sand and gravel.
Yell_________ - 536,061 231,515 Sand and gravel, stone.
Undistributed..______ 1,658,644 461,387
Total_________ 174,818,000 179,110,000
r Revised.

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed”.
! Lee County is not listed because no production was reported in 1964 or 1965.
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St. Francis Material Co. was the largest
individual producer. Arkansas State High-
way Department used about 68 percent
of the county’s total output of sand and
gravel for road construction and paving.

Clark.—Production of sand and gravel
accounted for 98 percent of the value.
Small quantities of stone and clays were
also produced. Arkadelphia Sand &
Gravel Co. and Arkansas State Highway
Department were responsible for most of
the output. Construction of highways
related to the De Gray Dam on Caddo
River consumed major quantities of the
commodity.

Columbia.—The county continued as the
value leader in mineral production in the
State for the ninth consecutive year. The
county led in petroleum production with
42 percent of the total output in the
State, ranked third in natural gas output,
and first in production of natural gas
liquids. Arkla Chemical Corp. processed
natural gas for production of LP gases,
natural gasoline and cycle products, and
sulfur. Berry Asphalt Co. operated a
petroleum refinery at Magnolia.

Of 17 wells, 7 were completed as oil
producers; 1 well resulted in discovery of
a new source of supply, Medlock field.
A small output of sand and gravel was
used by the Columbia County Highway
Department and Arkansas State Highway
Department.

Crawford. — Value of mineral output
contributed by production of natural gas,
stone, and sand and gravel was less than
$100,000 under that of 1964. An in-
crease of more than $275,000 in value of
natural gas and a substantial increase in
value of sand and gravel were insufficient
to offset a nearly $500,000 loss in value of
stone output. Only one exploratory well,
classed as a dry hole, was drilled for
natural gas in the county. Arkhola Sand
& Gravel Co., Mississippi Valley Engineer-
ing & Construction Co., and others pro-
duced crushed sandstone for construction
and building applications. Arkhola Sand
& Gravel Co. accounted for the major
part of the sand and gravel production.

Faulkner.—Construction projects by U.S.
Army Corps of Engineers relating to im-
provement of the Arkansas River Basin
and highway construction by Arkansas
State Highway Department accounted for
a major increase in output of crushed
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sandstone and sand and gravel. Combined
value of the commodities was nearly double
that reported in 1964.

Franklin.—The county led the State in
production of natural gas valued at $4.7
million. Garland Coal & Mining Co.
reported an increased production of bi-
tuminous coal. Crushed sandstone was
consumed by projects conducted by U.S.
Army Corps of Engineers and Arkansas
State Highway Department. Increased
quantities of sand and gravel were aiso
used in U.S. Army Corps of Engineers
projects. The county ranked 10th in the
State in total value of mineral output. Of
18 wells drilled for natural gas, 9 were
successful in discovery of new sources of
supply.

Garland.—Value of mineral output was
comprised of sand and gravel, novaculite
(for abrasive purposes), silica sand (classi-
fied as tripoli by Arkansas Geological Com-
mission), and quartz crystals. Output was
about 24 percent higher than that of 1964.
The county has been the source of crude
novaculite for oilstones and whetstones
for many years. Norton Pike, Division of
Norton Co., Arkansas Oilstone Co., and
Arkansas Abrasives, Inc., were responsible
for the novaculite output. Malvern Min-
erals Co. quarried and processed silica
sand (tripoli) for abrasive applications.
Smith Brothers Construction & Material
Co. produced sand and gravel for concrete
blocks, aggregate, and other purposes.

Hot Spring.—A 29-percent increase in
value of mineral output was attributable
to increased production of barite, sand and
gravel, stone, and clays. Barite was mined
from a major deposit about 12 miles north-
west of Malvern by Baroid Division, Na-
tional -Lead Co. and Magnet Cove Barium
Corp. The crude ore was processed at
plants near the mine site and in Malvern.
The State continued to rank second in
domestic output of barite. Acme Brick
Co. (Malvern and Perla plants) and Mal-
vern Brick & Tile Co. mined high-guality
clays for refractory brick, building brick,
tile, and heavy clay products. The county
ranked first in the State in quantity of
clay mined and was ranked second in value
of clay output. Malvern Gravel Co. pro-
vided most of the sand and gravel produc-
tion; the company was joined by twe
others in producing crushed novaculite for
highway construction, railroad ballast, and
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concrete aggregate. Malvern Gravel Co.
also marketed a small tonnage of novacu-
lite for use in manufacture of refractory
bricks.

Howard.—Total value of mineral output
was 18 percent under that of 1964. Ideal
Cement Co. continued as the major in-
dustry in the county with output of port-
land and masonry cements from chalk,
marl, and clay mined in the county and
blended with portions of iron ore, gypsum,
and sand produced elsewhere. Dierks For-
ests, Inc., manufactured wallboard from
gypsum mined and processed in the county.
Industrial Minerals, Inc., mined and
ground slate at a plant near Dierks for
filler applications. Construction of Gill-
ham Dam, a flood-control project, con-
tinued on Cossatot River in northwest
Howard County.

Independence.—Value of mineral pro-
duction expanded 15 percent for the sec-
ond consecutive year of similar gain. The
increase was due to mining of larger quan-
tities of sand and gravel by Galloway Sand
& Gravel Co. and Mobley Construction
Co., Inc., and to a more than $250,000
increase in value of limestone produced by
Batesville White Lime Co., Four Brothers
Co., Freshour Corp., Limestone Products,
Inc., and Midwest Lime Co. The latter
is a new operation with a mine and crush-
ing plant about 5 miles north of Batesville.
The county ranked second in the State in
value of stone. Batesville White Lime Co.
continued to be the largest producer of
limestone. The stone was used for lime
manufacture, agricultural stone, concrete
aggregate, and road construction. Bates-
ville Marble Co. increased its output of
dressed marble for building and monu-
mental purposes. Bristow Stone Co. fur-
nished dimension sandstone for interior
and exterior building. Highway construc-
tion supplied much of the market for sand
and gravel and stone output. A small
output of mussel shell added to overall
mineral value.

Izard. — Value of mineral output in-
creased by 7 percent over that recorded
in-1964. Part of the gain was due to ex-
panded production of silica sand by Silica
Products Co., Inc., and National Silica
Co. The county continued to rank second
in value of sand and gravel production in
the State. Output of limestone for use
by the aluminum industry continued to
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be of prime importance, and the county
ranked sixth in the State in terms of total
output of stone. Wolford Marble Co.
quarried a small quantity of marble for
exterior building applications.

Jefferson.—Expanded output of sand and
gravel coupled with lime production
boosted the total value of the mineral
output to over $615,000. Lime was pro-
duced for paper manufacture by Dierks
Paper Co. Pine Bluff Sand & Gravel Co.
accounted for the county’s entire output of
sand and gravel. Arkla Chemical Corp.
produced chlorine and caustic soda from
salt.

Johnson.—A 20-percent increase in value
of mineral output was attributable to gains
in output of stone, coal, and natural gas
and initial production of sand and gravel.
Clays were mined and processed for brick
manufacture and heavy clay products by
Eureka Brick & Tile Co. Ben M. Hogan
Co., Inc., and Freshour Corp. supplied
crushed sandstone for concrete aggregate
and roadstone to Arkansas State Highway
Department construction projects. Clarks-
ville Coal Co., Dixie Construction Co.,
Johnson Coal Co., Inc., and Prairie Coal
Co. mined bituminous coal valued at
$962,103. The county led in coal output
with 57 percent of the total mined in the
State. Of 11 wells drilled for natural
gas, 7 were completed as producers. Sand
and gravel was produced by Mobley Con-
struction Co., Inc., for building and con-
struction purposes.

Lafayette.—The county retained its posi-
tion as fourth in the State in terms of
value of mineral output. It was third in
production of petroleum and second among
counties in south Arkansas having natural
gas outputs. Austral Oil Co., Humble
Oil & Refining Co., and Sunray DX Oil
Co. operated plants to recover natural gas
liquids from natural gas. Byproduct sul-
fur was extracted from sour natural gas
by Olin Mathieson Chemical Corp. at
McKamie. The county was second in
drilling activity; 23 of 58 wells were oil
productive. Three new oilfields were dis-
covered as a result of wildcat drilling.
Gifford-Hill & Co., Inc., was the county’s
leading producer of sand and gravel.

Lawrence.—Value of the mineral output,
consisting of crushed limestone and sand
and gravel, was 30 percent over that of
1964. The county ranked first in the
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State in limestone production. Five com-
panies mined and crushed limestone,
mostly for concrete aggregate and road
construction. A minor part of the output
was used for agricultural purposes. Black
Rock Sand-Gravel Co., Inc., and L. F.
Parker accounted for the sand and gravel
output.

Little River.—The county, with a min-
eral’ output of cement, chalk, clay, and
sand and gravel, was sixth in the State
in terms of value of mineral production.
Arkansas Cement Corp. was adding facili-
ties (nearly completed at yearend) to
expand annual cement plant capacity to
5 million barrels. The company used
increased quantities of clays, chalk, gyp-
sum, and iron ore for cement manufacture.
Ark-La Limestone Corp. supplied ground
chalk for aglime. Arkansas State Highway
Department furnished markets for 83,000
tons of sand and gravel, a substantial in-
crease over the 1964 tonnage.-

Logan. — Value of mineral production
was 22 percent under that of 1964. In-
crease in value of natural gas and sand
and gravel outputs was insufficient to off-
set a $500,000 decrease in stone output.
The county led the State in production of
dimension sandstone with 99 percent of the
total. Five companies—Logan County
Building Stone Co., Inc.,, Rainbow Stone
Co., John Swartz Quarry, Sunset Stone
Co., and Wild Rose Stone Co.—accounted
for dimension stone production. Arkansas
dimension sandstone found wide accept-
ance for exterior and interior building
applications and was used both in and
outside the State.

Production of crushed sandstone for con-
struction decreased significantly because
of completion of projects formerly pro-
viding much of the market. Three field
development wells found new supplies of
natural gas whereas three wildcat wells
were classified as dry holes. The county
was fourth in production of natural gas
among north Arkansas counties. Arkansas
State Highway Department was the recip-
ient of most of the sand and gravel output
which was used for road construction.

Lonoke. — A substantial increase in
crushed sandstone output accounted for
the entire gain in mineral value distributed
among production of stone, clays, and sand
and gravel. Arkansas Lightweight Aggre-
gate Corp. supplied lightweight aggregate

for concrete products from clays mined
near Lonoke. Arkansas State Highway
Department provided a market for the
entire output of sand and gravel. South-
cast Construction Co., Inc., and G. P.
Freshour quarried and crushed sandstone
for road construction, concrete aggregate,
and riprap.

Miller.—Combined value of petroleum,
sand and gravel, natural gas, and clays
was 12 percent under that of 1964. Sharp
drops in outputs of petroleum and natural
gas accounted for the loss and offset gains
in value of sand and gravel and clays.
The county led the State in output of sand
and gravel. Gifford-Hill & Co., Inc., and
other producers for Arkansas State High-
way Department again set a new record
in terms of tonnage and value. W. S.
Dickey Clay Manufacturing Co. mined
and processed fire clay and miscellaneous
clays for brick manufacture and other
clay purposes. Only one of nine wells
drilled in the county was a successful oil
producer.

Montgomery.—Substantial decreases in
output of stone and sand and gravel and
a minor drop in slate output accounted
for an overall reduction of 15 percent
compared with mineral value in 1964.
Bird & Son, Inc., continued as the major
mineral industry in the county with a sub-
stantial output of slate for roofing granules
and slate flour for filler in industrial com-
pounds. U.S. Forest Service used a small
quantity of sand and gravel for road main-
tenance. Four Brothers, Inc., mined and
crushed sandstone for road construction
projects.

Nevada.—Increased production of petro-
leum, natural gas, and sand and gravel
offset a major decrease in iron ore output
and accounted for a 19-percent rise in total
mineral value.  Southwest Enterprises,
Inc., shipped a small quantity of iron ore
for use in cement manufacture. Arkansas
State Highway Department obtained sand
and gravel from contractors for use on
highway building projects. Of 14 wells
drilled for oil, only 2 were completed as
oil producers. Petroleum valued at $2.6
million was produced from six oilfields in
the county.

Ouachita.—Petroleum, the county’s most
significant mineral product, contributed
95 percent of the total mineral value.
Hope Brick Works mined and processed
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clays for brick and tile at an increased
rate over that of 1964. Pine Bluff Sand
& Gravel Co. and Standard Gravel Co.
were major sources of sand and gravel
used for building and construction. Of
40 wells drilled, 25 were oil productive,
and the county was again fourth in oil
output.

Pike.—Value of six mineral products ex-
ceeded $1 million and was 69 percent
above that of 1964. The most substantial
growth was in stone output. Arkansas
Rock & Gravel Co. (Division of McAlester
Fuel Co.) accounted for the total produc-
tion of crushed sandstone from a quarry a
few miles northwest of Murfreesboro. The
company also dredged sand and gravel
from Little Missouri River in increased
quantities over that of 1964. Caddo Min-
erals Co., Inc., quarried and processed
tripoli for abrasive applications. The com-
pany also ground slate into flour for use
as a filler in industrial products. Tourists
found several diamonds near Murfrees-
boro. The diamonds are associated with
a peridotite pipe exposed by erosion. Dulin
Bauxite Co., Gypsum Division, quarried
and crushed gypsum at an expanded rate
for use primarily as an additive in cement.

Pope.—Combined value of outputs of
crushed sandstone by Ben M. Hogan Co.,
Inc., and others, sand and gravel pro-
duced by Mobley Construction Co,, Inc.,
and natural gas equalled nearly $2 million.
The total mineral value was about 23
percent higher than that of 1964 and was
due to the record output of stone in the
county. Arkansas State Highway Depart-
ment and U.S. Army Corps of Engineers
were the principal markets for stone. Five
of nine wells drilled for natural gas were
classified as producers, One of the suc-
cessful wells resulted in the discovery of
Furgerson field, a new source of natural
gas.

" Pulaski.—Total value of the mineral out-
put was sufficient to rank the county fifth
in the State in terms of overall value of
mineral production, Qutput of bauxite,
which was much greater than in 1964,
and increased stone production accounted
for the gain in mineral value. Clay and
sand and gravel production was substan-
tially lower than in 1964. The county
retained its rank as first in value of stone
output, accounting for 35 percent of the
total tonnage produced in the State. The
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county ranked fourth in value of sand
and gravel,

Jeffrey Stone Co. was the principal
producer of crushed sandstone, and Big
Rock Stone and Material Co. quarried
and processed the major part of the syenite
output. The syenite was used for riprap,
concrete aggregate, roadstone, railroad
ballast, and for roofing granule manu-
facture. Crushed sandstone was used for
riprap, concrete aggregate, and railroad
ballast. U.S. Army Corps of Engineers
projects provided major markets for the
stone output. Big Rock Stone & Material
Co. and Jeffrey Sand Co. accounted for
the whole of the sand and gravel output.

Reynolds Mining Corp. resumed bauxite
production at its Pulaski County mines.
A. P. Green Refractories Co. and Stauffer
Chemical Co. mined and processed kaolin
and high-alumina clays for refractories and
alumina chemicals. Also, Stauffer Chem-
ical Co. and Porocel Corp. processed
bauxite for chemical-and-oil industry ap-
plications. =~ The 3-M Co. (Minnesota
Mining & Manufacturing Co.) manufac-
tured roofing granules from crushed syenite
for the 20th consecutive year.

Saline.—Despite a 3-percent gain in total
value of mineral production, the county
dropped from second to third place in the
State. Even so, the mineral value estab-
lished a new record high. Gains in out-
puts of bauxite, slate, and lime, and
production of crushed sandstone and re-
sumption of clay output were sufficient to
offset value losses ascribed to outputs of
soapstone and sand and gravel. The
Milwhite Co., Inc., mined slate and soap-
stone in northwest Saline County and
processed the commodities at its plant in
Bryant. Ben M. Hogan Co., Inc., quarried
and crushed sandstone for highway con-
struction. Belvedere Sand & Gravel Co.,
the principal supplier, was joined by Hol-
land Gravel Co., Inc., and others in ac-
counting for sand and gravel production.
Aluminum Company of America (Alcoa),
Reynolds Mining Corp., and American
Cyanamid Co. accounted for the bauxite
output which was mined in increasing
quantities. Alcoa and Reynolds Metals
Co, eonverted limestone into lime for use
in bauxite processing plants near Benton.
A. P. Green Refractories Co. (formerly
A. P. Green Fire Brick Co.) mined kaolin
for the first time in several years. The
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company operations were at the Hogue
mine, about 2 miles southeast of Bryant.

Sebastian.—Substantial increases in pro-
duction of natural gas, stone, sand and
gravel, and clays ranked in order of sig-
nificance, accounted for a 50-percent gain
in total mineral value. Nearly $600,000
of the increase was due to production of
natural gas. Of 13 field development
wells, 8 resulted in new sources of gas
supply, but 3 wildcat wells were classified
as dry holes. The county continued to
rank second in natural gas output. S. & S.
Co. mined and processed shale for light-
weight aggregate, and Acme Brick Co.
manufactured building brick and other
clay products from high-quality clays.
Shoffner Sand & Gravel Co. furnished most
of sand and gravel tonnage for building
and construction. Freshour Corp. and
Mississippi  Valley Engineering & Con-
struction Co. quarried and crushed sand-
stone at double the 1964 rate. U.S. Army
Corps of Engineers and Arkansas State
Highway Department provided major
markets for the stone output. The coal
industry operated one underground and
one strip mine, each producing in excess
of 1,000 tons annually.

Sevier.—Sand and gravel, the county’s
only mineral product, was produced in
much less abundant quantities but was still
sufficient to rank the county fifth in the
State in sand and gravel output. Braswell
Sand & Gravel Co., Inc., was the major
supplier of the commodity. The company
conducted dredging and washing opera-
tions near the confluence of Little and
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Cossatot Rivers 10 miles north of Ash-
down. Millwood Dam, located down-
stream, may eventually cause inundation
of the sand and gravel deposits exploited
for the past several years.

Union.—The county resumed its position
of second leading producer of minerals
because of the substantial increase in
bromine output. Of the fuel minerals
produced in the county, only output of
natural gas liquids increased owver the
1964 output. Output of petroleum was
enough to rank the county second in the
State, but lesser quantities of oil as well
as natural gas were produced. The county
retained its lead in number of wells drilled
for oil and gas, and 42 of a total 102
wells were productive. One new field,
Boggy Bottom, was discovered by Caddo
Oil Co. American Oil Co., Cross Oil &
Refining Co., Lion Oil Co., and Macmil-
lan Ring-Free Oil Co., Inc., operated oil
refineries, and Denton Corp. and Gay Oil
Co. processed wet natural gas at their
respective plants. Clay for brick and tile
manufacture was mined and processed by
El Dorado Brick Co. A small guantity
of sand and gravel was produced by
Ouachita Towing & Gravel, Inc.

Washington. — Total value of mineral
output comprised of stone, natural gas,
and sand and gravel was about 30 percent
over that of 1964. Value of crushed
limestone produced mainly by McClinton
Bros. Co. and Reynolds and Williams was
substantially higher than in 1964. Marked
decreases were recorded in outputs of nat-
ural gas and sand and gravel.
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By L. E. Davis?

Secondary recovery of petroleum by re-
cently developed steam-injection techniques
was responsible for 62 percent of the total
increase in the value of California’s min-
eral production in 1965 over that of 1964.
Petroleum production rose in both quantity
and value. Mineral fuels remained the
dominant group and their overall value in-
creased nearly 3 percent.

Of 28 nonmetallic mineral commodities
produced, value of output for 17 declined;
the increase as a group was credited to a
record output of sand and gravel together
with substantial gains for asbestos and
boron compounds. Value increases over
1964 totals were reported for 8 of 13 met-
als, led by mercury which had a marked
advance in both quantity and value.

Consumption, Trade, and Markets.—
Despite its abundance of mineral resources,
California was not self-sufficient in miner-
als, particularly mineral fuels. Refinery
receipts of crude oil (all sources), and nat-
ural gas receipts (pipeline), rose 3 percent
from 1964. Plants within the State proc-
essed 3 percent less wet gas with an output
of natural gas liquids that was more than
7 percent lower. California was third
highest in petroleum production but con-
sumed more petroleum products than any
other State.

Trends and Developments.—California
oil production reached 900,000 barrels
daily at yearend, representing a net in-
crease of about 70,000 barrels daily over
1964 figures. Credit for the increase went
to steam-injection operations on secondary
recovery projects. The total number of

new oil wells completed was down 11 per-
cent from the 1964 total; however, the
quality of the oil was considerably better
and the initial production rate was higher
by 18 barrels daily.

The principal areas of new onshore de-
velopment were the Northeast and Main
of McKittrick field, Kern County. Per-
mission to drill from new ‘“office type”
buildings in downtown Los Angeles re-
sulted in the development of two new
pools. Statewide, 2 new oilfields and 13
new pools were discovered during the year.
Offshore development in the Wilmington
field new East Area yielded 10,000 barrels
daily from 18 new wells producing at year-
end while offshore drilling in the Hunting-
ton Beach field resulted in an additional
5,000 barrels daily during the year. Exact
definition of State and Federal boundaries
of offshore lands was established which
stimulated bidding and development.

Five major oil companies were either
constructing new or enlarging existing hy-
drocracking facilities, although no new
units had been placed on stream by year-
end. Union Oil Co. added 21,600 barrels
daily to hydrocracking capacity at its Wil-
mington plant, substantially increasing the
State’s overall hydrocracking capacity.

Despite 11 dry gas discoveries, marketed
natural gas output was virtually unchanged
from that of 1964. Output of natural gas
liquids was lower, declining more than 7
percent.

In 1965 Pacific Cement & Aggregates,

1 Physical scientist,

San
Francisco, Calif.

Bureau of Mines,
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Table 1.—Mineral production in California !

1964 1965
Mineral Qu Val Qu Val
antity ue antity alue
(thousands) thousands)
short tons. . 55,041 $4,419 74,587 $6,177
...... 0-... 5, 45 4,000 21
—---do____ 776,000 60,871 807,000 64,180
____________________ pounds__ 4 2 w
thousand 376-pound barrels_ - 47,204 149,933 45,352 144,852
........................ thousand short tons__ 8,685 8,433 3,207 7,226
Copper (recoverable content of ores, etc.). . - - do__.. 1, 1035 675 1,165 825
Feldspar. - .. long tons. . 102,264 W 95,975
Gem StOnes._ _ .. 'NA 200 NA 200
Gold (recoverable content of ores,etc.) .__troy ounces. . 71,028 2,486 62,885 2,201
SUM _ - - o oo oo thousand short tons_ . 1,893 4,539 1,611 3,881
Lead (recoverable content of ores, etc.).._short tons._ 1,546 405 1,810 565
Lime__ ... thousand short tons_. . 577 r10,294 602 11,073
Magnesium compounds from sea water bitterns
(partly estimated) .. _short tons, M20O equivalent. . 94,739 7,143 101,563 8,302
Mereury - - - oo 76-pound flasks_ _ 10,291 3,240 13,404 7,650
Naturalgas_ ... ___.._____.__ million cubic feet- - 660,444 198,551 660,384 204,059
Natural-gas liquids:
Natural gasoline and cycle products
thousand gallons.__ 720,373 54,088 655,780 49,850
LP ga8es . oo cccee oo do_ 352,614 15,893 339,082 15,467
Peat .. short tons__ 35,391 443 30,905 434
Petroleum (crude) thousand 42-gallon barrels. - 300,009 729,022 316,428 753,099
Pumice, pumicite and volcanic cinder
thousand short tons._ 1,937 676 1,744
Salt (common). - 1,525 w 1,638
Sand and gravel_ 112,995 129,333 118,310 136,227
Silver (recoverable co oy ounces._ 172,000 222 196,787 254
Stone 2 _ . _______.. thousand short tons __ 45,805 63,566 42,575 59,668
Sulfurore._ . ________ . __ long tons__ 521 3 360 2
Tale, pyrophyllite and soapstone _short tons __ 132,601 1,631 141,074 1,725
Wollastonite__ . __ - ____ ... do__._ 3,62 36 w w
Zine (recoverable content of ores, ete.) ... do.._. 1 39 225 66
Value of items that cannot be disclosed: Bromine,
carbon dioxide, calcium chloride, coal (hgmte),
diatomite, iodine, iron ore, lithium minerals, mica
(scra{;s), molybdenum, perlite, platmum-group
metals, potassium salts, rare-earth metals, sodium
carbonate, sodium sulfate, tin concentrates,
tungsten concentrate, uranium, and values
indicated by symbol W________________________ XX r 113,043 XX 119,640
Total . co- XX 1,560,492 XX 1,599,388
r Revised. W Withheld to avoid disclosing individual company confidential data; included with “Value

of items that cannot be disclosed.”

Not available.

XX Not applicable.

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

producers).
2Includes slate.

Table 2.—Value of mineral production in
constant 1957-59 dollars
(Millions)

Year

rRevised.

, San Francisco, became a division of

Lone Star Cement Corp. of New York.
Southwestern Portland Cement Co. in-
stalled a new kiln at its limestone quarry
near Victorville as part of a program to
increase the annual capacity of its cement
plant to 7.5 million barrels. Ideal Ce-
ment Co. announced plans to construct a
new 6-million-barrel-per-year plant adja-
cent to its existing Redwood City facility.
No completion date was set, but start of
construction on new storage silos was
scheduled for early 1966. Pacific Western
Industries, Inc., Los Angeles, initially
named Southern California Cement Co.,
began construction of a new 3-million-
barrel-per-year cement plant at Tejon
Ranch near Lebec, Kern County, with
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Figure 1.—Value of petroleum, natural gas, cement, and total value of
mineral production in California.

completion scheduled by yearend 1966.
American Cement Corp. dedicated its $2
million technical center (completed late
in 1965) at Crestmore, Riverside County,
and doubled white cement capacity with
the addition of a new kiln and grinding
facilities. Kaiser Cement and Gypsum
Corp. merged with Longhorn Portland Ce-
ment Co., San Antonio, Tex.

Kaiser Aluminum & Chemical Corp.
completed a new tunnel kiln at its Moss
Landing refractories plant, and was ex-
panding facilities to produce an extra-
high-purity material for use in making basic
refractories. The company also completed
plans for a multimillion-dollar research and
technical center at Pleasanton with con-

struction to begin early in 1966. Modern-
ization was underway at the South San
Francisco plant of Merck & Co., Inc. The
Long Beach gypsum products plant of Na-

tional Gypsum Co. and the Fremont wall-

board plant of The Flintkote Co. went on
stream in September. Leslie Salt Co. in-
creased vacuum salt capacity in its Newark
plant 20 percent, and improved processing
at its rock salt plant near Amboy. Natomas
Co. sold a plant site at Folsom and
leased adjoining land for the production of
aggregate materials over a 20-year period.
The lease, covering a minimum of 20 mil-
lion tons of aggregates, provides for in-
stallation of a large modern aggregate
plant. At Westend, Stauffer Chemical Co.
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Table 3.—Employment and injury experience in the mineral industries

Average Man- Man- Number of Injury rates per
men Days days hours injuries million man-hours
Year and industry working active worked worked
daily (thou-  (thou- .
sands)  sands) Fatal Nonfatal Frequency Severity
1964:

Coal and peat_.____ 38 184 7 51 ______. 4 78.43 294
Metal ____________ 1,981 226 448 3,594 _______ 92 25.60 1,204
Nonmetal 4,834 274 1,323 10,529 3 173 16.72 2,179
Sand and gravel_.__ 5,028 237 ,194 9,571 1 206 21.63 2,042
Stone_____________ 4,954 281 1,391 11,146 4 153 14.09 2,606

Total .. _________ 16,835 259 4,363 34,891 8 628 18.23 2,174

1965: p

Coal and peat______ 35 200 7 58 _______ 2 34.48
Metal_____________ 2,540 219 555 4,439 1 101 22.98 2,441
Nonmetal 5,070 287 1,457 11,385 1 164 14.49 1,110
Sand and gravel____ 5,185 237 1,231 9,868 9 212 22.40 6,074
Stone_.___________ 5,090 283 1,440 11,330 6 128 11.83 3,837

Total ___________ 17,920 262 4,690 37,080 17 607 16.83 3,422

p Preliminary.

Table 4.—Principal custom mills, commercial grinding plants, and primary smelters

in 1965
Company County Nearest city Minerals Remarks
or town processed

C.K. Williams Division of Alameda_..___. Emeryville.._. Nonmetals_____ Commercial grinding.

Chas. Pfizer &Co 3 .
American Smelting and Re- Contra Costa.. Selby_._______ Lead, zinc, sil-  Smelter, refinery, and

fining Company. ver, gold. fuming plant.
The Wilbur EllisCo__________ Fresno_.______ Nonmetals_____ Commerclal grinding,
Huntley Industrial Minerals Co Bishop________ --do________
Butte Lode Mining Co_______ Randsburg-. - G°!? and Custom mill,

silver.

American Minerals Co.______ Los Angeles.___  Los Angeles--.. Nonmetals_____ Commercial grinding.
Western Tale Co.___________ _-do____.___ ——-do________ ceodoo ... Contract grinding.
Indusltéial Minerals & Chem- Sacramento____ Florin ......... ceedoo oo Do.

ica.
Kaiser Steel Corp-ooooo__. San Bernar- Fontana_______ Ironore.._____ Blast furnaces, steel

dino. plants, fabricating
plants.

Minerals, Pigments and Met- ____do.___.____ Victorville_.._.. Nonmetals_____ Commercial grinding.

als Division of Chas. Pfizer

& Co., Inc. )
Yuba Minerals& MillingCo... Sutter.________ Sutter._______ Nonmetals_____ Do.

enlarged its soda ash plant and placed ex-
panded sodium sulfate and borax facilities
in production.

Borax production capacity was increased
more than 50 percent. U.S. Borax &
Chemical Corp. completed expansion of its
fused borax facility at Boron, and an-
nounced a new anhydrous boric acid plant
would be built. Antigorite was being
mined and ground at the Sierra Asbestos
property, Tuolumne County. The com-
pany expected to market the ground ma-
terial (92 percent through 325 mesh,
water washed) as a mineral filler. Port
Costa Clay Products Co., Division of
Homestake Mining Co., planned to com-

plete construction on its integrated brick
and lightweight aggregate (expanded
shale) plant, Contra Costa County, early
in 1966. Pittsburgh Plate Glass Co. pur-
chased 200 acres near Fresno and began
constructing a large sheetglass plant. New
technology was to be used to produce
tempered safety glass in sheets larger than
52 by 92 inches. Production was sched-
uled for March 1966. Aluminum Silicates
Co. leased its kyanite mine near Ogilby to
Western Industrial Minerals, Winterhaven.
Western planned to process kyanite in an
existing mill formerly used to process mica
schist.  Johns-Manville Corp. began con-
structing a new multimillion-dollar floor
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tile plant at Hayward.

Kaiser Steel Corp. completed its iron-
ore pelletizing plant at Eagle Mountain
and made its first export shipment of pel-
lets from the plant in December. The
company also completed expansion and
modernization of facilities to produce elec-
trical-resistance-weld pipe and “thin tin”
plate products, at its Fontana steel plant.
Molycorp placed its new europium oxide
extraction plant at Mountain Pass on
stream in September. Rare-earth chloride
production capacity was increased more
than 50 percent. The company stated
that a new concentrating mill, with an an-
nual capacity of 30 million pounds of rare-
earth oxides, would be completed in May
1966. A mid-1966 completion date was
scheduled by National Lead Co. at Oak-
land for new warehousing facilities to im-
prove service to its titanium pigment cus-
tomers in northern California. Union Car-
bide Corp. completed an addition to its
Pine Creek tungsten mill that will permit
recovery of high-purity byproduct molyb-
denum and copper metals. The company
considered the new process a significant
technical advancement. Nevcal Minerals,
Inc., (a new California company) reac-
tivated the Desert Antimony mine in the
Clark Mountain area, San Bernardino
County. The company expected to make
its first ore shipment to Laredo, Tex.,
early in 1966. A new metals smelting and
refining plant was to be built in Richmond
for Morris P. Kirk & Son, Inc., a wholly
owned subsidiary of National Lead Co.
The plant would be used to refine and
make alloys of lead, antimony, tin, and
zinc for the printing industry.

Legislative and Government Programs.
—Public land orders restored over 31,000
acres of land to mineral location and leas-
ing under U.S. mining laws, most of which
was restored by the Bureau of Land Man-
agement, U.S. Department of the Interior.
Other land orders withdrew 63,000 acres
for use by Federal agencies, principally the
Department of Defense (U.S. Navy), the
U.S. Forest Service, and the U.S. Fish and
Wildlife Service. At yearend applications
for withdrawal were pending for addition-
al lands totaling nearly 15,600 acres. Cali-
fornia received U.S. Treasury checks in the
amount of $2,775,305.57 in bonuses, royal-
ties, and rentals from mineral leases and

237-043 O-67—10
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permits on Federal lands within the State
borders in 1965, nearly $319,000 less than
in 1964.

Of the three California producers who
had been certified since enactment of the
Lead-Zinc Stabilization Program in Oc-
tober 1962, two were active as of Decem-
ber 31, 1965. The third producer had not
responded to amendment changes. No
payments were made on 1965 production.

For the year ending December 31, 1965,
the Office of Minerals Exploration (OME)
received 522 inquiries and requests for ap-
plication forms from persons interested in
exploring for California minerals. Twelve
applications were processed, three contracts
were let, and seven contracts were in force
at yearend.

In cooperation with the City of Long
Beach, the Bureau of Mines San Francisco
Petroleum Research Laboratory completed
a study on scale formation in oil well
pumps in the Wilmington field where over
500,000 barrels daily of sea water was be-
ing injected. The study showed that the
scales were primarily barium sulfate formed -
by combination of sulfate from the injected
sea water and barium in the interstitial
water with the petroleum, and that the
produced waters were unstable and super-
saturated with barium sulfate.2

A laboratory study of the displacement
of gas from porous media by water was
completed 3 and work was initiated on an-
other gas displacement problem, that of
pressure-saturation characteristics of flood-
ed gas sands. Significant advancements
were made during 1965 in the development
of mathematical and computer techniques
for forecasting the performances of water-
floods in secondary oil recovery operations
and a cooperative agreement was nego-
tiated with the Office of Naval Petroleum
Reserves to make a study of the reservoir
and aquifer in the Elk Hills-Asphalto 24-Z
area to determine a water-injection pro-
gram which would insure pressure main-

2 Gates, George L., and W. Hodge Caraway.
Instrumental Techniques for Rapid Analysis of
California Oil Well Scales. BuMines Rept. of
Inv. 6602, 1965, 10 pp.

Gates, George L., and W. Hodge Caraway. Oil
Well Scale Formation in Waterflood Operations
Using Ocean Brines, Wilmington, Calif. BuMines
Rept. of Inv. 6658, 1965, 28 pp.

3Crowell, D. C., G. W. Dean, and A. G.
Loomis. Efficiency of Gas Displacement from &
Water-Drive Reservoir. BuMines Rept. of Inv.
6735, 1966, 28 pp.
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tenance and minimize oil migration from
the Steven sand in Naval Petroleum Re-
serve No. 1.

At the Bureau of Mines Marine Mineral
Technology Center at Tiburon techniques
were investigated for sampling marine min-
eral deposits in cooperation with industry,
and with State and Federal agencies. Con-
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siderable data were compiled on known
marine deposits. The center acquired two
research vessels from the U.S. Navy Re-
serve Fleet and made shakedown cruises
off the California coast at Monterey Bay,
and the Washington coast at Neah Bay and
Grays Harbor, testing shipboard gear and
sampling equipment.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS 4

-Carbon Black.—Carbon black produc-
tion increased substantially over the 1964
figure. Two plants in Kern County, Con-
tinental Carbon Co. at Bakersfield and
United Carbon Co. at Mojave, produced
five grades of carbon black from liquid
hydrocarbons. At Pittsburg, Contra Costa
County, Shell Chemical Co. produced ther-
mal black as a byproduct of hydrogen pro-
duction in its ammonia fertilizer plant.
Carbon black output averaged about 5
pounds per gallon from liquid hydrocarbons
and 7 pounds per thousand cubic feet from
natural gas. The carbon blacks were con-
sumed by the rubber, chemical, and metal
industries.

Carbon Dioxide. — Tidewater Oil Co.
extracted carbon dioxide from natural gas
in its natural gasoline plant near Taft,
Kemn County. The output was about 10
percent below that in 1964. The product
was sold principally to bottlers of carbon-
ated beverages. Standard Oil Co. of Cali-
fornia extracted carbon dioxide in a simi-
lar plant in the same area only .to insure
the natural gas would meet pipeline speci-
fications; the product was not marketed.

A new plant was built in 1965 incorpo-
rating a new technique, the Lacy-Keller
process, for removal of hydrogen sulfide
and mercaptons but leaving the carbon
dioxide to avoid shrinking the gas stream.
The plant, in the Long Beach area, went
on stream before yearend.

Coal (Lignite).—American Lignite Prod-
ucts Co., Inc., California’s only commer-
cial lignite producer, mined lignite at its
open pit mine near Ione, Amador County.
The company used a solvent-extraction
process to recover several grades of wax.
The plant products were sold principally
to the carbon paper, polish, and rubber
industries.  Overall production was up
about 40 percent from that of 1964.

Coke.—Kaiser Steel Corp. operated Cali-
fornia’s only coking facilities at its inte-
grated Fontana steel plant. The coke was
consumed in the producer’s blast furnace
and the coke breeze was utilized in the
nearby agglomerating plant. Production
and consumption were 3 percent above
1964 figures. Kaiser obtained most of its
coking coal from captive mines at Sunny-
side, Utah, but was opening a new mine
in the York Canyon area near Ratan, N.
Mex., to supplement shipments from Utah.

Natural Gas.—Marketed production of
natural gas remained virtually unchanged
from that of 1964 with 56 percent of the out-
put coming from oil zones. The most active
development drilling occurred in the
Dutch Slough (six wells), Grimes (eight
wells), and Rice Creek (eight wells) fields
in the Sacramento Valley. According to
the California Division of Oil and Gas,
1,035 wells were producing at yearend.
Significant production increases were re-
ported from the Butte Sink, Lindsey
Slough, McMullin Ranch, Millar, Rice
Creek, Willow Pass, and Woodland fields
in the Sacramento Valley, and the As-
phalto, Coles Levee North, Molino Off-
shore, and Montalvo West fields in the San
Joaquin Valley and South Coastal areas.
Large declines occurred in the Angle
Slough (abandoned), Cache Slough, and
Thornton gasfields in the Sacramento Val-
ley, and in the Buena Vista, Dudley Ridge
(abandoned), Elk Hills, Railroad Gap
(abandoned), and Semitropic Northwest
fields of the San Joaquin Valley.

Exploratory drilling resulted in the dis-
covery of four new gasfields, and four new
producing zones in old fields. The new
fields were the Black Butte, Davis South-
east, Sherman Island, and San Joaquin
Northwest. The first three were in the

* Prepared by Calvin H. Riggs, petroleum and
natural gas engineer, Bureau of Mines, San
Francisco, Calif.
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Table 5.—Natural gas, natural gas liquids, and petroleum produced in 1965, by counties

Natural gas ! (million Natural gas liquids

cubic feet)

Petroleum !
County Natural (thousand
. Dry gas gasoline and LP gases barrels)
QOil zones zones cycle products  (thousand
(thousand gallons)
gallons)
Butte. . . 9,427 L e o
ColuSa - - ool oo 13,631 o il -
Contra Costa._ . ____________ 3,982 ,869 o ______ 785
TeSNO._ . oo 26,580 111 w 21,860
Glenn_ . ______ ___________ 16,553 . it o
Humboldt_ . _______________ ___________ 097 o o iiee oo
109,435 5,958 171,296 103,541 110,845
21,021 1,460 1,229
71,848 854 158,532 60,172 78,770
.............. 3,023
_________________ 30,225
Sacramento.. ... __.__.___ ___________
San Benito_ ... 74
San Bernardino 40
SanJoaquin. .. _____________ __________._
San Luis Obispo-.....___..__ 714
San Mateo_ .- ....__._____
Saunta Barbara_ _
lano_ .. ___
Sonoma
Sutter
Tehama
Tulare_
Vellltura,

50,665 48,762

283,788

655,780 339,082 316,428

w

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

1 Quantity figures for natural gas and petroleum by courtesy of California Department of Conservation,

Division of Oil and Gas.

Sacramento Valley, the fourth in San Joa-
quin Valley. Three gasfields discovered
in 1964 began producing in 1965.

The quantity of gas injected for re-
pressuring and pressure-maintenance op-
erations, was down almost 5 percent from
1964.

Natural Gas Liquids.—Continuing the
decline begun in 1960, production of nat-
ural gas liquids decreased 7 percent and
the volume of wet gas processed decreased
3 percent from the 1964 totals. Outputs of
natural gasoline and cycle products and
liquefied petroleum (LP) gas, maintained
the 2-to-1 ratio of previous years. Of the
eight contiguous counties where natural
gas liquids were produced, Orange County,
with a 14-percent rise over the 1964 figure,
was the only county to report an increase.
Several plants were shut down during the
year and changes were made in others. At
yearend 63 plants were operating, 2 less
than in 1964. Increased demand for LP
gas caused some shifts in operating pro-

cedures, with emphasis on butane recovery.
Total value of the natural gas liquids out-
put dropped 7 percent from that of 1964,
although the unit price was 7.6 cents for
natural gasoline and cycle products (up
0.1 cent).

Peat. Production and sales of peat
dropped for the second consecutive year.
About 55 percent of the output was reed-
sedge material by two producers in Contra
Costa County and one in Riverside Coun-
ty. A Modoc County deposit yielded all
the peat moss and an Orange County pit
yielded all the humus material. The hu-
mus was sold directly from the pit in an
unprepared state; the reed-sedge material
was shredded before packaging and the
peat moss was kiln dried before shredding.
Less than 30 percent of the material was
sold in bulk. Only a few hundred tons,
all reed-sedge material, was sold for other
than general soil improvement uses.

Petroleum.—Production from 41,206 ac-
tive oil wells, in 15 counties, rose more
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than 5 percent above the 1964 output to
average 867,000 barrels daily during the
year. However, only six oil-producing
counties recorded increases in production.
Development was concentrated in the San
Joaquin Valley and South Coastal regions.

Completion of 18 new wells in the East
Wilmington offshore oilfield, where oil re-
serves are estimated at about 1.8 billion
barrels, accounted for increases in daily
oil production of 5,482 barrels. Five other
oilfields—McKittrick, Kern River, Mid-
way-Sunset, Huntington Beach, and San
Ardo—reported increases in daily produc-
tion exceeding 5,000 barrels.

Thermal recovery methods, mainly em-
ploying steam injection, accounted for high-
er production rates estimated at 75,000
barrels daily from 5,000 wells on 280 proj-
ects in 38 fields. More than half the proj-
ects were in Kern County. Sixteen other
injection projects, in the pilot stage, had
shown no rise in production rates. Many
new projects were started during the year,
and several former projects were extended
with larger volumes of steam injected into
individual wells. Many wells had been
“steamed” four or five times with contin-
ued good results, but at least 12 projects
had been abandoned as too costly. Of all
active projects, 62 percent were in pools
where oil gravities were less than 14°
APL _

Waterflood projects totaled 155, includ-
ing 15 new projects, with more than 1.5
million barrels- of water injected daily.
Gas was injected on 48 projects, including
5 new efforts. Both gas and water were
used on 20 projects. At yearend there
were 20 active in situ combustion projects,
the most important of which were in the
Midway-Sunset, Belridge, and San Ardo
fields, with 3 projects each. Seven of the
latter projects had been enlarged during
the year but no new projects were begun,
since secondary recovery emphasis shifted
to steam injection.

The California Division of Oil and Gas
reported that operators filed 2,571 notices
of intention to drill, 345 less than in 1964,
and 1,985 new wells were completed to
production. The success ratio for 367 ex-
ploratory wells drilled was 14.3 percent.
New oil discoveries included five new fields,
three of which were of major importance:
Belmont Surfside, Orange County; and
Sawtelle and Las Cienegas-Good Shepherd,
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Los Angeles County. In addition, 10 new
productive zones were developed in older
fields. Total footage drilled, including
service wells, was 8,113,082 down 16 per-
cent from the 1964 level. Exploratory
drilling totaled 2,177,442 feet, including
the 312,729 feet drilled in 61 successful
wells.

Capacity at the State’s 31 operating re-
fineries was increased less than 1 percent
to 1,359,120 barrels daily.

Some obsolete plants were shut in, rais-
ing total shut-in capacity to 33,400 barrels
daily. Daily coking capacity at the Arroyo
Grande plant of Union Oil Co. was in-
creased 3,850 barrels to 19,350 barrels by
yearend. Gulf Oil Corp. acquired the Santa
Fe Springs 45,000-barrel-per-day . plant
when it purchased all holdings of Wilshire
Oil Co. Sequoia Refining Co. did not
finish construction of its new Contra Costa
County refinery, and the proposed con-
struction at Moss Landing, Monterey Coun-
ty, by Humble Oil & Refining Co. was
deferred to another possible site. In gen-
eral, refineries were operating near capac-
ity pending completion of new units. In-
creased demand for liquefied petroleum
gas induced slight modifications in operat-
ing procedures.

‘NONMETALS

Asbestos.—Most of the 1965 increase in
U.S. asbestos production was credited to
California producers, who accounted for
63 percent of the total output. As in
1964, most of the asbestos was used in the
manufacture of products for the construc-
tion industry. Five companies produced
asbestos (chrysotile) fiber—Asbestos Bond-
ing Co., Napa County; Atlas Minerals
Corp. and Coalinga Asbestos Co., Fresno
County; Pacific Asbestos Corp., Calaveras
County; and Union Carbide Corp., San
Benito County. The latter processed the
crude mineral in a Monterey County fiber
plant. Four of the five producers pre-
pared only group 7 fiber while the fifth
prepared and shipped groups 4, 5, and 6
fiber to domestic and foreign customers.

Barite.—Production of crude barite
dropped sharply and the tonnage sold or
used was only 70 percent of that in 1964.
Barite mined at the Loftus claims, Shasta
County was shipped to the producer’s plant
at Sutter. Crude barite from the Baro
claims, Tulare County, the Paycheck mine
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and two other properties near Barstow,
San Bernardino County, and the Walton
deposit near Bishop, Inyo County, and a
jigging plant product from Little Lake,
Inyo County, were ground in a plant at
Rosamond, Kern County. A third pro-
ducer in Inyo County (Gunter Canyon),
shipped to Rosamond and to a grinder at
Terminal Island, Los Angeles County.
Crude barite mined at the -White Swan
property, Imperial County, was ground by
the producer at Campo.

Shipments of ground barite were down
30 percent from those in 1964, and de-
mand was lower in all use categories. Of
all crude barite ground in California
plants, 89 percent came from Nevada
mines. A barium chemicals plant at Mo-
desto used crude barite from the operator’s
Nevada property.

Boron Minerals and Compounds.—All
domestic production and most of the world
supply of boron minerals and compounds
came from bedded borate deposits in Kern
and Inyo Counties and from the brines of
Searles Lake, San Bernardino County.
U.S. Borax and Chemical Corp. refined
crude borates from the company’s open pit
mine at Boron, Kern County, in plants in
Kern and Los Angeles Counties. In addi-
tion to an increase in its anhydrous boron
compounds production facility, U.S. Borax
expanded its capacity to manufacture pri-
mary borates, and developed a new process
for producing -anhydrous boric. acid. In
Inyo County, Kern County Land Co.
mined colemanite near Ryan, and U.S.
Borax mined sodium-calcium borates near
Shoshone and natural calcium borate near
Furnace Creek. American Potash & Chem-
ical Corp. and Stauffer Chemical Co. ex-
tracted boron compounds from brines in
plants at Searles Lake. Stauffer increased
the capacity of its borax refinery. The
company also produced high purity boron
chemicals in its San Francisco plant using
purchased Kern County borates. Although
gains were reported for both domestic and
foreign markets, exports sales were chiefly
responsible for the rise above 1964 figures.

Bromine and Bromine Compounds.—
American Potash & Chemical Corp. pro-
duced elemental bromine in the treatment
of Searles Lake brines at Trona, San Ber-
nardino County. Output was slightly
above that of 1964 and was sold to the
chemical and pharmaceutical industries.
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FMC Corp. recovered elemental bromine
from salt-works bitterns in the company’s
Newark, Alameda County, plant and con-
verted it to ethylene dibromide. Produc-
tion of ethylene dibromide was less than
in 1964. The output was sold principally
for use as a fumigant in agriculture, al-
though some was consumed in preparing a
gasoline antiknock compound.

Calcite (Optical Grade).—A few pounds
of optical grade calcite was mined from
claims at Mount Baldwin, Mono County,
for Bausch & Lomb, Inc., and shipped to
the company at Rochester, N.Y. Tech-
niques for mining several unusually large
calcite crystals found on the claims without
damaging them had not been developed.

Calcium Chloride. — Liquid calcium
chloride was recovered from Bristol Lake
brine, San Bernardino County, by Leslie
Salt Co., and National Chloride Co. of
America. Hill Bros. Chemical Co. pur-
chased the liquid and prepared a flake
product in a plant near Bristol Lake. Less
liquid and flake products were produced
and sold than in 1964. The finished
products were used principally as hygro-
scopic agents and as fireproofing materials
by customers in southern California, Ne-
vada, and Arizona.

Cement.—Production and shipments of
portland cement were down 2 million bar-
rels from the 1964 totals. In southern
California shipments from mills declined
3 million barrels because of lower demand
for construction. In contrast, shipments
from northern California mills reached an
alltime high of 19.6 million barrels. Over
3 million barrels were shipped from all
plants to out-of-State customers. Total
apparent consumption in California was
42 million barrels, including receipts from
other States.

Cement companies continued their long-
range replacement of old equipment to re-
duce operating costs and plant expansion
to meet projected future demands. By
yearend total annual production capacity
had been increased to 57,150,000 barrels
with completion of expanded capacity at
the gray and white cement plants of River-
side Cement Co. at Crestmore.

Clays.—Nearly 3 million tons of clay
was mined at captive operations, a drop
of 19 percent from 1964. The total out-

put, sold and used, was down 12 percent.

The decline was attributed to reduced
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Table 6.—Finished portland cement
(Thousand 376-pound barrels and thousand dollars)

Shipments from mills

Esti-
Active Capacity Produc- Value Stocks  mated
District ! plants Dec. 31 tion o atmills con-
Quantity Dec. 31 sumption
Average
Total per
arrel
1964:
Northern California.__ 6 21,150 18,999 18,418 859,834 $3.25 1,745 17,141
Southern California._._ 7 35,400 28,982 28,78 90,099 3.13 1,748 26,874
Total . _ ... _______ 13 56,550 47,981 47,204 149,933 3.18 3,493 44,015
1965:
Northern California._ 6 21,150 19,402 19,619 63,804 3.25 1,511 18,394
Southern California.___ 7 36,000 25,770 25,733 81,048 3.15 1,744 23,800
Total .. ___________ 13 57,150 45,172 45,352 144,852 3.19 3,255 42,194

! 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.

Table 7.—Source and destination of shipments of portland cement
(Thousand 376-pound barrels)

Source
Total
Destination Northern California  Southern California
mills mills
1964 1965 1964 1965 1964 1965

16,904 961 1,170 16,994 18,074
482 26,430 23,294 26,848 23,776
303 1,157 969 1,779 1,272

w w W ® 2)
........ 184 204 184 204
31,930 454 4196 1,399 2,026
Total .. __ .. 18,418 19,619 28,786 25,733 47,204 45,352
Building material dealers______________ 1,463 1,404 3,773 3,307 5,236 4,711
Concrete product manufacturers._______ 1,415 1,526 3,191 2,766 4,606 4,292
Ready-mixed concrete____________ .. 11,912 12,791 19,167 16,943 31,079 29,734
Contractors and Government agencies._ _ _ ,563 ,713 2,570 2,446 ,133 6,159
Miscellaneous and ownuse. .. _________ 65 185 85 271 150 456
Total . ________________________ 18,418 19,619 28,786 25,733 47,204 45,352

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

! Included with ““Other”; total 538,000 barrels shipped from northern and southern California to Oregon.

2 Iicluded with *““Other’’; total 1,085,000 barrels shipped from northern and southern California to Oregon.

8Include(s1 Qtég.ska, Colorado, Idaho, New Mexico (1965), Oregon, Washington, and U.S. possessions and
territories .

4 Includes Colorado, Hawaii, Iowa, Michigan, Missouri (1965), New Mexico, Oregon, Texas, Utah, Wash-
ington, and foreign countries.

home building activity, which adversely
affected the demand for clay products.
Ball clay was mined at two properties,
one each in San Bernardino and Stanislaus
Counties. Bentonite was produced from
six mines, two each in Inyo and San Ber-
nardino Counties, and one each in Im-
perial and San Benito Counties. Fullers
earth production was limited to two de-

posits in Inyo County. Kaolin was mined
from one Mono County deposit and two
properties in Orange County. Fire and
stoneware clays were mined from 21 de-
posits in 8 counties, and miscellaneous
clay from 64 properties in 33 counties.
Fire clays and miscellaneous clay used
in making cement and heavy clay prod-
ucts represented over 64 percent of all
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Table 8.—Clays sold or used in 1965, by counties

Clays used in

cement and Total clays

heavy clay
County products
Short tons Short tons Value

Alameda_ - - - - 20,030 21,330 335,954
Amador. - e 15,404 74,400 406,572

Calaveras. . - - - -l 192,339 w
Contra Costa . - -l 3,900 53,900 81,120
............................. 9,124 39,553
_________________ 51,975 W 122,415
................. 1 2,200 ,000
................. 385,215 385,988 501,038
............................ 7,650 7,650 9,563
_________________ 72,328 241,425 852,426

147,797 W
324,390 384,616 874,770
14,405 17,626 25,091
203,407 269,011 914,105
San Joaquin. - 35,483 w W
San Luis Obispo 9,150 9,150 11,438
San Mateo.___ 177,945 w W
Santa Clara___________.____ 20,150 20,150 20,150
193,919 w w
90,583 w w
2,801 4,157 21,921
23,875 w w
20,055 W W
101,817 1,706,509 3,296,729
2,164,718 3,207,236 7,225,845

W Withheld to avoid disclosing individual company cenfidential data; included with ‘“Other counties.’’
1 Includes Fresno, Imperial, Marin, Mono, Napa, Plumas, San Benito, San Diego, Siskiyou, Sonoma, Trinity,
Tulare, and Ventura, and counties indicated by symbol W; withheld to avoid disclosing individual company

confidential data.

clays sold or used.

Diatomite.—Most of the diatomite pro-
duction came from four open pit opera-
tions near Lompoc, Santa Barbara County.
A new producer worked an open pit de-
posit in Kern County, near Maricopa. In
Napa County, interplant shipments of dia-
tomaceous silica were made from stockpile
and the material ground for pozzolan.
Comparatively low-grade diatomaceous ma-
terial was mined in Tuolumne County and
used for lightweight aggregate. Crude
diatomite sales rose more than sixfold
while prepared sales were only slightly
above the 1964 figure. Sales, in order of
greatest demand, were for filtration, filler,
lightweight aggregate, pozzolan, insulation,
and absorbent uses.

Feldspar.—Del Monte Properties Co. and
Owens-Illinois Glass Co. mined and proc-
essed dune sands from the Monterey penin-
sula. Both companies removed heavy min-
erals from the sand, Del Monte by froth
flotation and Owens-Illinois by magnetic
separation. Del Monte produced feldspar
and silica concentrates by flotation and
blended and ground the products to cus-

tomer specifications, principally for manu-
facturers of sanitary ware. Owens-Illinois
shipped the upgraded feldspathic sand to
company glass plants. In all instances
output was below 1964 figures.

Gypsum.—Production of crude gypsum
was more than 280,000 tons less than the
record high in 1964. The drop was caused
by a decline in southern California resi-
dential construction and the availability
of byproduct agricultural gypsum from
phosphoric acid plants.

Two of three wallboard plants under
construction in 1964 were completed and
in production at yearend, at Long Beach
and at Fremont. The third, at Santa Fe
Springs, was expected to be on stream
early in 1966.

Crude gypsum from mines in California,
Nevada, and Mexico was calcined in Cali-
fornia gypsum products plants. The com-
bined calcined product from nine operat-
ing plants in the State totaled about
200,000 tons less than in 1964.

Todine.—Crude iodine was extracted from
waste oil brines of the Los Angeles basin
in the Seal Beach plant of The Dow
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Chemical Co. Some of the output was
consumed in making iodides of potassium
and titanium. Dow announced the pro-
jected closing of this plant in August 1966,
because of foreign competition. When the
plant is closed oil producers in the basin
will have to find other means for dispos-
ing of brine from their wells.

Deepwater Chemical Co. operated a
plant at Compton, Los Angeles County,
on purchased foreign crude iodine, and
produced various iodides and iodates. The
company also resublimed some crude iodine
for resale.

Lime.—Production of lime and dead-
burned dolomite exceeded 600,000 tons for
the first time. Nearly 517,000 tons was
sold or used for chemical and industrial
uses, including about 200,000 tons in sugar
refining. The largest gain was in lime
used in recovering magnesium compounds
from sea water and bitterns. Construction
and agricultural uses for lime declined.
Dead-burned dolomite for use in making
refractories rose.

Producers used 428,000 tons of lime in
their own plants and sold 174,000 tons to
California and out-of-State customers.
California consumers received nearly
200,000 tons of lime from producers in
Arizona, Missouri, Nevada, Ohio, Texas,
and Utah, 12,000 tons less than in 1964.
Purchases from California producers, how-
ever, more than offset that decline.

During the year, construction began on
a plant at Richmond to produce hydrated
lime for soil stabilization and other con-
struction uses. Completion was scheduled
for April 1966. The raw material source
will be bulk quicklime from an out-of-
State plant of the owner.

Lithium Compounds.—American Potash
& Chemical Corp. recovered lithium in
the form of dilithium sodium phosphate
from the brines of Searles Lake in its
Trona plant, San Bernardino County. The
phosphate was converted to finished lithi-
um carbonate and sold as a source for
lithium oxide. Production and sales were
appreciably lower than in 1964.

Magnesium Compounds. — Production,
sales, and producer consumption of all
magnesia grades except U.S.P. and tech-
nical were higher than in 1964. FMC
Corp. operated plants in Alameda and
San Diego Counties to extract magnesium
hydroxide from salt-works bitterns. The
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San Diego plant also produced magnesium
chloride. Merck & Co., Inc., in San
Mateo County, and Kaiser Aluminum and
Chemical Corp. in Monterey County, re-
covered magnesia from sea water. The
latter consumed most of its output in the
manufacture of refractories, primarily for
use in the Fontana plant of Kaiser Steel
Corp.

Mica. — Western Non-Metallics mined
and processed mica (sericite schist) near
Ogilby, Imperial County, until November,
at which time the company terminated all
operations. In the same area, Western
Industrial Minerals mined and stockpiled
crude mica, but made no shipments. - Sun-
shine Mica Co. at Los Nietos, Los Angeles
County, ground scrap mica obtained from
South Dakota. Plant products from both
Western Non-Metallics and Sunshine Mica
were used principally in the manufacture
of paint and roofing materials.

The mica flotation plant under con-
struction in Mariposa County in 1964 was
completed early in 1965. However, the
plant failed to yield a suitable product
and the ‘entire flowsheet™ was - undergoing
major modifications at yearend.

Perlite.—Crude perlite production, and
the tonnage sold or used, dropped 26 and
16 percent, respectively, ‘from 1964. A
high percentage of the output was mined
by American Perlite Co. from its Fish
Springs property near Zurich, Inyo Coun-
ty, and shipped to expanding plants in
Fresno and Los Angeles Counties, and
Clark County, Nev. Perlite Aggregates,
Inc. (formerly Perlite Rock Co.), expand-
ed crude perlite from the Alvo mine,
Napa County, in its St. Helena plant for
company use in various construction prod-
ucts.

A total of 12 expanding plants, 7 of
which were in Los Angeles County, operat-
ed in 6 counties. Production and sales of
expanded products rose 45 percent from
1964. About 55 percent of the expanded
output was used as plaster aggregate, 20
percent for filter aids, 7 percent for con-
crete aggregate, 6 percent as loos_-fill in-
sulation, 4 percent in soil conditioners, 3
percent as filler, and 5 percent for all
other uses.

Potassium Salts.—American Potash &
Chemical Corp., California’s only producer
of potassium compounds, extracted potas-
sium chloride from Searles Lake brines at
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Table 9.—Pumice ! sold or used by producers in 1965, by counties

Crude Prepared Total
County
Short tons Value Short tons Value Short tons Value
.................... 151 $151
W
1,262 $44,812 1,262 44,812
w w 173,782 284,207
w w 153,081 165,081
W w W
w 70,121 N ¢
14,293 777,959 14,293 777,959
.................... 1,164 2,156
17,976 39,012 18,214 39,369
.................... 26,771 .
26,000 52,000 181,712 178,241
, 8,976 o eeoo___ 9,951 8,9
326,420 286,082 95,956 378,708 25,665 169,042
Total . . ________ 520,680 451,591 155,487 1,292,491 676,167 1,744,082

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

1 Includes pumicite and volcanic cinder.

Trona, San Bernardino County, and con-
verted part of the output to potassium sul-
fate. Overall production and sales were
slightly lower, although potassium sulfate
output was appreciably above that of 1964.
Customers used the products for direct ap-
plication to soils and in the manufacture
of fertilizers.

Pumice.—Combined output of pumice,
pumicite, and volcanic cinder rose more
than 50 percent. Although production of
prepared material was 7 percent lower, the
tonnage of crude, principally volcanic cin-
der, increased 89 percent above that in
1964. Major declines occurred for such
uses as cleansing and scouring compounds,
concrete admixture, and road construction.
Important increases were reported for con-
crete aggregate, railroad ballast, and abra-
sive uses other than cleansing and scouring.
The use of volcanic cinder for concrete ag-
gregate was nearly triple the 1964 figure.
Less than one-fourth of the combined out-
put of all materials was crushed, screened,
ground, or otherwise processed before ship-
ment.

Salt.—Eight companies produced crude
salt by solar evaporation at 10 plants in 8
counties. A high percentage of the output
was recovered from sea water at salt ponds
in three San Francisco Bay area counties—
Alameda, Napa, and San Mateo. In Ala-
meda County, Leslie Salt Co. produced all
grades of salt, including crude, kiln dried,
and vacuum refined. Morton Salt Co. re-
fined crude salt in an adjacent plant. All
other plants in the State produced only a

crude product, although the Kern County
plant had kiln-drying equipment. Some
rock salt was produced at Bristol Lake, San
Bernardino County, by Leslie. One new
producer, Standard Salt & Chemical Co.,
a subsidiary of National Chloride Co. of
America, harvested salt from solar evapo-
rating ponds at Danby Dry Lake, San
Bernardino County, as a result of prepara-
tory work begun in 1962. Salt was shipped
to all Western States (including Alaska
and Hawaii), Wisconsin, Puerto Rico, and
Canada, Japan, Central America, the Phil-
ippines, and other South Pacific Islands.

Sand and Gravel.—Production of sand
and gravel reached an alltime high of 118
million tons, about 5 million tons more
than in 1964. A 15-percent rise in output
of paving aggregate more than offset a 4-
percent drop in building construction use.
Interstate and State highway construction
continued at a record level. Most of the
work was on sections of Interstate 5 in
Tehama, Sacramento, Kings, and Kern
Counties, and on Interstate 10 in River-
side County.

Production of building sand and gravel
declined in southern California, most not-
ably at plants in Los Angeles, Ventura,
Orange, and San Bernardino Counties.
Output increased in northern California,
principally at plants in San Joaquin, Ala-
meda, Stanislaus, and Sacramento Coun-
ties.

Sand and gravel was produced in all 58
counties, ranging from 5,000 tons in Sierra
County to more than 25 million tons in
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Table 10.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

Sand Gravel Total
Year
Quantity  Value Quantity Value ~ Quantity  Value
$38,384 52,080 $60,678 85,038 $99,062
51,080 67,802 73,031 110,181 124,111
54,293 60,197 70,629 107,660 124,922
53,658 64,354 74,520 112,185 128,178
53,309 67,698 76,024 112,995 129,333
58,152 69,774 78,075 118,310 136,227

Table 11.—Sand and gravel sold or used by producers, by classes of operation and uses

(Thousand short tons and thousand dollars)

1964 1965
Class of operation and use
Quantity  Value Quantity Value
Commercial operations:
Sand:
833 $3,924 869 $4,138
57 271 87 399
21,994 24,542 22,323 26,291
11,896 12, 799 12,598 13,820
260 225 942
56 163 42 131
29 101 12 56
4,422 3,970 4,786 3,993
39,547 46,724 40,942 49,770
Gravel:
Building_ .. ___ 26,371 31,395 24,859 29,958
Paving 26,927 31,258 28,461 33, 093
Railroad ballast 170 193 132
er 3,856 3,767 2,876 2, 849
Total . - e 57,324 66,613 56,328 66,034
Total sand and gravel 96,871 113,337 97,270 115,804
Government-and-contractor operations: !
197 285 19 21
5,000 5,854 6,930 7,729
549 441 574 548
4 5 71
5,750 6,585 7,594 8,382
Gravel:,
491 599 99 117
8,705 7,818 12,680 11,281
1,054 881 456 456
124 113 211 187
10,374 9,411 13,446 12,041
Total sand and gravel ... _______________________ 16,124 15,996 21,040 20,423
All operations:
nd ool 45,297 53,309 48,536 58,152
Gravel . .o 67,698 76,024 , 78,075
Grand total ... 112,995 129,333 118,310 136,227

!Includes figures for State, counties, municipalities, and other Government agencies.
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Table 12.—Sand and gravel production in 1965, by counties

(Thousand sho1t tons and thousand dollars)

County Quantity  Value County Quantity Value
Alameda._ ... ___________ 10,532  $12,515 $270
.......... 1,126 ,260 4,806
.......... 294 309 8,446
__________ 418 406 356
________________ 444 437 7,556
................ 272 420 8,652
................... 3,942 4,527 4,182
....... 279 312 743
908 1,216 1,585
714 699 3,210
173 231 1,247
3,929 4,904 1,528
1,783 2,048 7
42 490 434
25,267 27,543 318
...... 380 370 3,504
arin.__.__._.___ 275 296 1,322
Mariposa_______ 58 85 2,388
Mendocino. - ___ 407 624 181
Merced. - ______ 2,007 2,591 1,479
Modoc._ ... 176 7
003 s S 29 29 3,698
Monterey._ - _ . _____________ 840 1,684 2,624
Napa_ oo 67 89 1,368
Nevada._ - - __________ 414 730 3,337
Orange - ________________. 7,957 8,292 _
Placer. .. ________.__ 3 56 136,227

1Includes Alpine, Amador, Calaveras, Lassen, San Francisco, San Mateo, and Sutter Counties, combined to

avoid disclosing individual company confidential data.

Los Angeles County. Five other counties
yielded more than 5 million tons each—
Alameda, Orange, San Bernardino, Sacra-
mento, and San Diego.

Outputs of ground and unground spe-
cialty sands were appreciably below 1964,
particularly for such uses as sandblasting,
industrial fillers, and filtration, while the
tonnages of glass sand and molding sand
sold or used by producers rose 7 percent
above 1964 figures.

Sodium Compounds.—Sales of sodium
compounds were slightly above 1964 fig-
ures, although outputs of salt cake and
sodium sesquicarbonate were lower. U.S.
Borax & Chemical Corp. produced byprod-
uct anhydrous sodium sulfate in its Wil-
mington refinery, Los Angeles County, from
borates mined by the company in Kern
County; Pittsburgh Plate Glass Co. pro-
duced carbonate and sesquicarbonate from
Owens Lake brines, Inyo County; and
American Potash & Chemical Corp. and
Stauffer Chemical Co. both produced car-
bonate and sulfate from Searles Lake
brines, San Bernardino County. Stauffer
increased the capacity of its salt-cake plant
35 percent during the year. Stauffer also
recovered byproduct sodium sulfate from
pirchased Kern County borates in its San
Francisco plant.

Stone.—Stone production was 3 million
tons less than the record high of 1964.
The decline occurred principally in the
northern California counties where the ton-
nages required for flood control and water
resource projects were lower. Also, nearly
1 million tons less stone was used in Mer-
ced County for the San Luis dam, res-
ervoir, and canal project.

Highway construction consumed large
quantities of crushed stone, principally ba-
salt, granite, and sandstone, which were
quarried near the project sites. Less lime-
stone was used by cement companies in
southern California but the tonnage proc-
essed for industrial and chemical uses, par-
ticularly for whiting and fertilizer filler,
rose significantly,

Larger quantities of rough dimension
building stone were quarried for the north-
ern California market, and more quartz
and quartzite was produced for making
refractory (silica) brick than in 1964. A
favorable market for plates, slabs, and flag-
ging resulted in a greater slate output.
A lag in residential building construction
adversely affected sales of crushed stone
for terrazzo and roofing granules.

Sulfur. — Six plants—two in Contra
Costa County, three in Los Angeles Coun-
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Table 13.—Stone sold or used by producers, by uses

1964 1965
Use
Quantity Value Quantity Value
Dimension stone:
Rough construction and rubble

short tons__ 79,901 $826,193 98,130 $685,391
Rough architectural . _______ cubic feet__ 104,928 924,276 95,227 659,372
Approximate equivalent__short tons. - 8,745 ... ,912 ...

Monuments and mausoleums
cubic feet__ 39,871 371,500 20,268 321,812

Approximate equivalent in
short tons. . 3,336 oo 1,726 o oeoeea-
Flagging - ______________ cubic feet__ 27,611 53,221 43,863 71,369

Approximate equivalent in
short tons. . 2,351 s 3,742 ...

Total dimension stone approxi-
mate, in short tons_ . ___.____ 94,333 2,175,190 111,510 1,737,944
Crushed and broken stone: i

Riprap. .- ccocoooccoooooao short tons.. 12,130,652 14,424,676 9,171,137 9,908,418
Metallurgical - - - .. __________. do-__. w w w
Concrete and roadstone__.___..__ do.... 15,510,319 19,321,432 16,273,902 21,377,686
Railroad ballast W w
Agricultural - _______ 19,342 132,375 20,329 118,099
Chemical .__________ W 33,587 398,727
Miscellaneous - __ ... 218,049,958 227,512,207 216,964,090 326,126,968
Total crushed and brokenstone.do__.. 45,710,271 61,390,690 42,463,045 57,929,898
Grand total approximate.__._. do.... 45,804,604 63,565,880 42,574,555 59,667,842

\il

Withheld to avoid disclosing individual company confidential data.

1 Includes whiting substitute, filler, mineral food, poultry grit, stucco, roofing granules, filter beds, terrazzo,

miscellaneous, and uses indicated by symbol W.

2 Includes 12,989,143 tons of limestone and oystershell used in cement valued at $12,193,577 and 668,183

tons of limestone used in lime valued at $2,032,335.

3 Includes 12,352,383 tons of limestone and oystershell used in cement valued at $11,897,936 and 640,320

tons of limestone used in lime valued at $1,972,412.

ty, and one in San Luis Obispo County—
recovered elemental sulfur from sour-nat-
ural and refinery gases, as a byproduct of
petroleum refining, using a modified Klaus
process. Production rose 11 percent, but
shipments were up only 6 percent because
more sulfur was used by the producers to
make other products. ’

Sulfur ore was mined and shipped from
the S Bar S deposit, Lake County, for /use
as a soil aid. All other sulfur deposits, were
idle throughout the year.

Tale, Soapstone, and Pyrophyllite.—
Combined production of talc, soapstone,
and pyrophyllite increased 6 percent; ship-
ments to grinders exceeded the 1964 figure
by 11 percent, and consumer receipts from
mines increased 15 percent. Overall con-
sumption was lower, principally because of
lower demand for use in the paint and rub-
ber industries. Exports (all talc) were
only a fraction of those in 1964.

Substitute materials, such as diopside
from Arizona, were finding limited use in
replacing talc for certain ceramic uses.

Water.—Thermal Power Co. discovered
a deep steam zone at 5,000 feet under The
Big Geyser field, Sonoma County, and 3.5
miles to the east drilled two successful
steam wells at The Little Geyser field.
Two wells in The Big Geyser field were
deepened, resulting in an increase in pres-
sure and production of steam equivalent
to 15,000 kilowatts. Five new wells with a
combined production capability equivalent
to 54,000 kilowatts were drilled in the Sul-
phur Bank field. Pacific Gas & Electric
Co. was constructing its third geothermal-
electric unit (27,500 kilowatts) in this
field.

State pollution control regulations pro-
hibiting the discharge of waste brines into
the Salton Sea curtailed plans for large-
scale commercial development of geother-
mal energy and chemical resources from
wells in that area. As a consequence,
Western Geothermal, Inc., late in the year
delayed experimental pilot-plant operations
and development in the area, and Earth
Energy, Inc., shut down its operations in-
definitely.
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Table 14.—Stone ! production in 1965, by counties

(Thousand short tons and thousand dollars)

County * Quantity  Value County Quantity  Value
____________________ 2,925 $2,193 Plumas_____________________ 7 $10
18 113 Riverside._. 1,45 3,497
3 3 Sacramento__ 2 1
w W SanBenito______ W W
[©)] * San Bernardino - 5,806 9,008
3,571 5,250 San Diego.______ 1,241 2,481
81 33 San Luis Obispo_ w
417 1,491 San Mateo-____ 1,357 2,087
44 60 Santa Barbara__ 25 158
230 310 Santa Clara_____ 5,479 4,495
134 87 Santa Cruz_._ 1,328 1,787
147 848 Shasta___. 542 724
2,419 3,060 Sierra_____ 1 1
194 379 Siskiyou___ 218 141
1 2 Solano_._. 109 191
19 22 Sonoma... 419 626
1,841 3,105 Sutter__.__ 15 60
w W Tehama.._._ 38 32
i w w inity .. 94 81
Mariposa_ .- 3 54 Tulare._.. 176 392
Mendocino. - - - 40 103 Tuolumne_ 286 1,062
Merced - ___.__ 5,982 4,810 Ventura_.. 275 1,047
Modoc. - 7 Yuba...o__.____ 61 99
Mono______ ®? () Other counties_ _____ 5,469 9,707
Monterey - - w W
Napa______ W W Total . __________ 42,575 59,668
Nevada_ 69 23
lacer- ... 17 80
W  Withheld to avoid disclosing individual company data. Included with “Other counties.”
1 Includes stone used in cement and lime.
? Less than 14 unit.
Table 15.—Stone sold or used by producers, by kinds
(Thousand short tons and thousand dollars)
Quantity  Value Quantity Value Quantity Value
Year
Granite Basalt and related Limestone ¥
rocks (traprock)
4,867  $7,233 1,880 $2,225 16,669 $23,989
4,484 ,9 1,886 2,200 15,694 24,082
3,814 6,098 2,024 2,801 6,447 22,806
3,994 5,479 2,282 3,144 16,908 23,582
4,286 6,193 2,480 3,035 15,840 22,959
Sandstone Other stone 2 Total
3,286  $5,222 7,148 $11,658 33,850 850,327
2,399 4,038 10,313 18,427 34.776 72
3,363 5,898 12,329 20,650 37,977 58,253
3,065 6,118 19,556 25,243 45,805 63,566
4,061 7,202 15,908 20,279 42,575 59,668

1 Includes limestone and oystershell used in cement and lime as follows (in thousand short tons and thousand
dollars): 1961, 12,778 tons, $15,312; 1962, 12,799 tons, $15,393; 1963, 13,242 tons, $13,580; 1964, 13,657 tons,

$14,226; 1965, 12,993 tons, $13,870.

2 Includes light-colored volcanics, schist, serpentine, river boulders, and such other stone as cannot property

be classed in any main group; also marble and slate.

The U.S. Department of the Interior re-
ported on plans to cooperate in two major
studies for advancing the technology of
desalting sea water. One of these was the
development of a saline water conversion
test center to be built at a still-to-be-select-

ed site in southern California in coopera-
tion with the California Department of -
Water Resources.

A report on the second study, prepared
by Bechtel Corp. for the Metropolitan
Water District in southern California with
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financial assistance from the U.S. Depart-
ment of the Interior’s Office of Saline
Water and the U.S. Atomic Energy Com-
mission, dealt with the technical and eco-
nomic feasibility of a large-scale combina-
tion electric power and water desalting
plant. The dual-purpose plant considered
in the study included two 3-million-thermal-
kilowatt nuclear reactors, three turbine gen-
erators with a gross capacity of 1.8 kilo-
watts, and a multistage flash-type water
distillation plant capable of producing 150
million gallons of water daily. Cost of the
plant was estimated at $357 million.

Secretary of the Interior Stewart L.
Udall announced apportionment of nearly
$76 million to States and territories from
the first full year’s revenues into the Land
and Water Conservation Fund, adminis-
tered by the Bureau of Outdoor Recrea-
tion, U.S. Department of the Interior.
Amounts must be matched by the States
and territories and used to finance 50 per-
cent of approved costs of planning, ac-
quiring, and developing outdoor recreation
areas and facilities. California’s appor-
tionment was $4,296,894.

Other Nonmetals.—Chas. Pfizer & Co.,
Inc, produced natural and manufactured
iron oxide pigments in a plant at Emery-
ville, Alameda County, the State’s only
such facility. Output was nearly 10 per-
cent below that in 1964, with declines re-
ported for all natural oxides and increases
for most manufactured products.

Phosphate rock from mines in Idaho and
Wyoming, and pebble phosphate from
Florida, was shipped to California pro-
ducers of chemicals and fertilizers. Pebble
phosphate shipments into the State ex-
ceeded those of phosphate rock for the
first time,

Blast furnace slag from Kaiser Steel
Corp. at Fontana was used for railroad
ballast, prepared for roofing granules, sub-
stituted for sand as fill material, made into
mineral wool for insulation, expanded for
lightweight aggregate, used as a sewage
filter medium and paving material, and
used as a filler in fertilizer.

California Zonolite Co. exfoliated crude
vermiculite from Montana at plants in
Alameda, Los Angeles, and Sacramento
Counties. The Alameda County plant was
new in 1965. La Habra Products Co. ex-
foliated crude vermiculite imported from
South Africa in an Orange County plant.
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The plant products were used chiefly as
aggregate in plaster and concrete, and as
a soil conditioner in the horticulture in-
dustry. All sales except those for aggre-
gate use were lower than in 1964.

Wollastonite mined on the J. O. claims,
Inyo County, was shipped for test by a
ceramic tile manufacturer. Float wollas-
tonite collected near Midland, Riverside
County, was sold for building and orna-
mental stone.

METALS

Copper.—The only active copper proper-
ty was the Carlton group of claims a few
miles southwest of Goldstone, San Bernar-
dino County, from which a few tons of ore
was shipped to an Arizona smelter. A
carload of copper ore was shipped from
an undisclosed location in California to
the smelter at Tacoma, Wash., by a log-
ging company. Most of the copper was
produced as a byproduct during milling
of tungsten ores at Pine Creek, Inyo Coun-
ty, and from underground leaching opera-
tions at the Iron Mountain mine, Shasta
County. Silver ore mined in Alpine Coun-
ty, lead and lead-zinc ores from Inyo
County mines, and lead ore from a prop-
erty in San Bernardino all contained re-
coverable copper.

Work at the copper mines in the Engels-
Superior area, Plumas County, was limited
to assessment work, and the Early Bird
mine, Shasta County, was idle throughout
the year.

Gold.—Gold production declined for the
third consecutive year. Placer output was
down 11 percent and lode output decreased
15 percent. Gold from placers represented
93 percent of the total. One bucketline
dredging operation (3 dredges), 2 dragline
excavating and sluicing operations, 1 suction
dredge, and 16 nonfloating washing plants
recovered 96 percent of the placer gold.
All but one of the nonfloat plants were
sand and gravel preparation plants where
placer gold was recovered as a byproduct.
Placer gold recovery also was reported
from 1 drift mine and 21 small hand-
panning and sluicing operations.

Lode gold output was lower although
there were three more operating gold
mines, including one gold-silver property,
than in 1964. The Original 16 to 1
mine, Sierra County, was the major pro-
ducer, but production and all other activi-
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Table 16.—Mine production of gold, silver, copper, lead, and zinc in 1965, by counties
in terms of recoverable metals '

Mines producing !
County

Gold (lode and placer) Silver (lode and placer)

Lode Placer Troy ounces Value Troy ounces Value
(2 10 $350 1 $1
® 24 840 7 9
1 2 k(0
(2) 9 315 1 1
339 11,86.
..... 356 lg ,428 170,185 220,049
106 3,710 14 18
12 420

38 1,330 9 12
315 1 1
1,287 45,045 7 103
75 27,125 112 145
16 560 . oo
11 385 1,054 1,363

.......... 10 350 3
1 119 4,165 1 25
8 2,633 92,155 418 540
3 1,106 38,710 171 221
(2) 8 1,680 6
(O] 23 805 3 4
.......... 17 595 3 4
3 53,986 1,889,510 2,905 3,756
2 1,885 65,975 21,753 28,127
27 62,885 2,200,975 196,787 254,446

Copper Lead Zinc
Total
value
Pounds Value Pounds Value Pounds Value

Total . ___________. 2,330,000 824,820

3.620,000 564,720 450,000 65,700 3,910,661

W Withheld to avoid disclosing individual company confidential data; included with ‘““Undis-

tributed”.

1 Excludes itinerant prospectors, ‘snipers,” ‘“high-graders,” and others who gave no evidence of

legal right to property.
2 From property not classed as a mine.

3Includes Alpine, Calaveras, Humboldt, Sacramento, and Trinity Counties and counties indicated

by sympol W.

ty at the mine was halted by yearend be-
cause exploration during the year failed
to find new ore reserves. Only five other
properties yielded more than 100 ounces
of gold each—The Zaca silver mine, Al-

pine County; the Empire Star gold prop-
erty (cleanup and old tailings), Nevada
County; the Pine Creek Tungsten mine,
Inyo County; an unnamed gold deposit,
Placer County: and the Kelly gold mine,
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Table 17.—Gold produced at placer mines, by classes of mines and methods of recovery !

Gold recovered
Number Material
Mines of washing  treated

Class and method produc- lants (thousand Average
ing 2 (dredges) cubic yards) Troy Value value per

ounces cubic

yard

Surface placers:
Gravel mechanically handled:
Bucketline dredges:

3 8 28,092 115,318 $4,036,116 $0.144
2 5 23,651 82,316 2,881,060 122
3 6 17,547 93,707 3,279,745 .187
2 6 12,817 77,448 2,710,680 212
1 3 11,611 62,422 2,184,770 .188
1 3 12,412 53,937 1,887,795 152
Dragline dredges:®
1956-60 (average)- - 7 7 1 917 32,081 .178
961 3 3 493 309 10,815 .022
6 6 472 761 26,63 .056
3 3 256 1,109 38,815 .1
1 1 132 45 19,075 145
2 2 540 1,096 38,360 071
2 2 7 23 798 .114
5 5 64 22 770 .012
5 5 O] 20 700 5.833
10 10 12 178 6,230 .498
3 3 1 112 3,920 3.439
1 1 ®) 8 280 .560
plants:
1956-60 (average) - - 6 5 1,122 39,277 .756
1961 __ . _______ 6 340 557 19,495 .039
1962___ 4 187 679 23,765 7
1963___ 2 O] 1,349 47,215 89.085
1964 ___ 2 5 1,203 42,105
1965 1 (O] 1,047 36,645 3.500
Gravel hydraulically handled:
1956-60 (average) - _._.__. 5 6 83 2,891 .482
2 2 3 105 .050
4 21 85 2,975 .141
4 13 100 3,500 .279
1 2 73 2,555 1.278
1965 . o it e emcccich eeecmeee meecmmmcn mmmmmmemcmmece emmema
Small-scale hand method: &
1956-60 (average)?__ ... 51 1,149 40,222 .789
1961 119 1,105 38,675 .324
266 661 23,135 .087
54 2,612 91, 1.701
54 1,420 49,700 .918
24 2,476 86,660 3.617
2 71 2,471 1.236
2 55 1,925 1.250
1 5 175 .170
4 202 7,070 1.656
16 163 5,705
O] 7 245 4
28,343 118,683 4,153,856 147
24,67 84,367 2,952,845 .119
18,494 95,918 3,357,130 .18
r 13,156 82,998 2,904,930 .221
- 11,821 65,938 2,307,830 .195
______________________ 12,976 58,571 2,049,985 .158
1848-1965_ . __ .. oeooo-. NA 68,351,062 1,528,024,816 NA

r Revised. NA Not available. .

1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219.

2 Excludes itinerant prospectors, ‘‘snipers,”’ ‘high-graders,” and others who gave no evidence of legal right
to property.

3 Includes commercial rock plants and tungsten mines that produced byproduct gold from gravels; byproduct
go{g is iné:h.xded with gold recovered, but material treated and average value per cubic yard refer only to straight
go redging.

4 Less than 1,000 cubic yards.

5 Includes all placer operations using power excavator and washing plants both on dry land; when the wash-
ing plant is a movable outfit, it is termed ‘‘dryland dredge.” 3 3

¢ Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms.

1 é‘tilcludelsdgold recovered by electrostatic separation; combined to avoid disclosing individual company
confidential data.
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Table 18.—Mine production of gold, silver, lead, and zinc, in terms of
recoverable metals 1

Mines produc- Gold (lode and placer) Silver (lode and placer}
ing 2 Material
. soldor
Year treated ®
(thousand Value Value
Lode Placer short tons) Troy ounces (thousand Troy ounces (thou-
dollars) San
dollars)
1956-60 (average)._ 99 57 185 163,814 $5,733 400,255 $362
1961 79 48 46 97,644 3,418 93,351 86
1962 65 37 43 106,272 3,720 132,505 144
1963 50 79 21 86,867 3,040 156,528 200
1964 43 39 16 71,028 2,486 171,621 222
1965 . 51 27 20 62,885 2,201 196,787 254

1848-1965. ...  dmmem emmee- NA 106,129,343 2,416,630 119,675,172 97,753
Copper Lead Zinc
Total value
(thousand
Value Value Value dollars)
Short tons (thousand Short tons (thousand Short tons (thousand
ollars) dollars ollars)
861 $560 2,712 $819 2,322 $609 $8,083
1,382 829 103 21 304 70 4,424
1,162 716 455 84 322 74 4,738
916 564 823 178 101 23 4,005
1,035 675 1,546 405 143 39 3,827
1,165 825 1,810 565 225 66 3,011

643,048 211,168 268,055 53,594 151,044 35,674 2,814,819

NA Not available.

1 Includes recoverable metal content of gravel washed (placer operations); ore milled: old tailings or slimes
retreated; tungsten ore; and ore, old tailings, slag, flue dust, and pyritic ore residue shipped to smelters during
calendar year indicated.

2 Excludes itinerant prospectors, “‘snipers,” ‘high-graders,” and others who gave no evidence of legal right
to property.

3 Does not include gravel washed.

Table 19.—Mine production of gold, silver, copper, lead, and zinc in 1965, by types of
material processed and methods of recovery, in terms of recoverable metals 1

Tyre of material processed, Gold Silver Copper Lead Zine
and method of recovery (troy (troy (pounds) (pounds)  (pounds)
ounces) ounces)
Lode:
Amalgamation:
L€ - o e e mmmmmm——m—m—mmm 2,266 452 i emeceeee-
Old tailings_ - - - - oo 30 7 et s
Total . - oo 2,296 459 i o
Concentration and smeiting of concen-
trates: Ore 2. _ o cecmean 1,729 104,276 2,278,400 99,600 15,900
Direct smelting: Ore and copper pre-
cipitates 8 oo 289 88,767 51,600 3,520,400 434,100
Placer. - - - e 58,571 3,285 el e mmmemmee-
Grand total ... 62,885 196,787 2,330,000 3,620,000 450,000

1 Includes gold recovered as “natural gold.”
2 Includes tungsten-ore concentrate. .
s Combined to avoid disclosing individual company confidential data.

Trinity County. These six mines account-
ed for nearly 85 percent of all lode gold
recovered.

Iron Ore.—Production of usable iron ore
increased 9 percent above that in 1964.

237-043 O-67—11

Shipments to domestic consumers were up
less than 1 percent while exports rose 42
percent. The Eagle Mountain mine, River-
side County, again yielded most of the
State output. An iron-ore pelletizing plant
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Table 20.—Mine production of gold, silver, copper, lead, and zinc in 1965, by classes
of ore or other source materials in terms of recoverable metals

Material
Num-  sold or Gold Silver Copper Lead Zinc
Source ber of treated (troy (troy (pounds) (pounds) (pounds)
mines !  (short ounces) ounces)
tons)

33 7,086 3,270 826 __________ 100 .. __
1 2,700 634 19,815 700 3,900 4,000
6 282 42 1,841 __________ 2,000 1,700
2 250 170 79,869 2,313,800 800 ._____.___
8 8,881 103 86,253 12, 3,411,600 384,400
1 523 65 4,891 3,000 201,600 59,900
Total .. ___________ 51 19,522 4,284 193,495 2,330,000 3,620,000 450,000

Other lode material: Old
tailings________________ 70 30 T i e e
Total lode material 51 19,592 4,314 193,502 2,330,000 3,620.000 450,000
Placer_.________._______.__ 27 O] 58,571 3,285 . . .
Total all sources____ 78 19,592 62,885 196,787 2,330,000 3,620,000 450,000

! Detail will not necessarily add to total, because some mines produce more than one class of material.

2 Tungsten-ore tonnage not included.
3 From property not classed as a mine.

412,960,623 cubic yards. Does not include material washed at commercial gravel plants to produce 1,043
ounces of byproduct gold and 106 ounces of byproduct silver included in placer totals.

at the mine site was placed on stream in
September, and pellets were shipped to
the producer’s plant and for export for
the first time late in 1965. In San Ber-
nardino County, production of concentrate
increased at the Iron Age mine, and out-
put of direct-shipping-grade ore from the
Silver Lake mine rose significantly. In both
instances most of the production was
shipped to domestic consumers and the
remainder was stockpiled. The Iron Moun-
tain mine, Shasta County, was idle, but
ore shipments were made from stockpile to
a domestic steel plant.

The bulk-loading facility in the Los
Angeles outer harbor, built to handle pel-
letized iron ore, was completed Decem-
ber 1. Initial design capacity was 2,700
long tons per hour, with an eventual ca-
pacity of 4,000 long tons per hour.

Lead.—Except for minor quantities of
recoverable lead contained in precious and
base metal ores, lead production came from
four mines in Inyo County. Lead-zinc ore
from the Columbia mine, and lead ores
from the Jubilee, Queen of Sheba, and
Santa Rosa mines accounted for more than
99 percent of the total lead recovered.
About 264 tons more lead was recovered
from all ores, including dump material,
than in 1964.

Mercury.—Stimulated by an average unit
price that was $256 per flask above the

previous alltime high in 1964, production
and shipments of mercury rose 30 and 27
percent, respectively. Production was re-
ported from 84 properties, 45 more than
in 1964, and 63 percent more ore was
mined. Although 98 operators reported
production, only 11 had yields of more
than 100 flasks each. The State’s three
major mercury producers—New Idria Min-
ing and Chemical Co., San Benito County;
Buena Vista Mines, Inc., San Luis Obispo
County; and Sonoma International, Inc.,
Sonoma County—accounted for 74 percent
of the production and shipments.

Molybdenum.—Union Carbide Corp. re-
covered molybdenite and powellite as by-
products in the treatment of tungsten ores
from the Pine Creek mine, Inyo County.
Production and shipments of molybdenite
were below 1964 figures but those for
powellite rose nearly 30 and 53 percent,
respectively. Most of the powellite was
consigned to domestic consumers; domestic
shipments of molybdenite were only slight-
ly higher than exports.

Late in 1965, Union Carbide completed
an addition to its tungsten mill to recover
high-purity byproduct molybdenum metal
by a newly developed process considered
by the company to be of significant tech-
nical importance.

Pig Iron, Sinter, and Ferrous Scrap.-—
Kaiser Steel Corp. produced all of the
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Table 21.—Mercury production, by methods of recovery

Recovery method

Total
Furnaced ! Retorted Un-
Oper- classified
Year ating
mines
Ore Ore
treated 76-pound treated 76-pound 76-pound 76-pound Value 3
(short flasks (short flasks flasks 2 flasks
tons) tons)
1956-60 (average) - 51 110,056 14,913 9,391 1,570 268 16,751 $3,877,824
1961 . 36 118,264 17,776 2.431 883 29 18,688 3.692,936
37 79,948 15,407 3,728 496 48 15,951 3,049,991
31 61,595 13,273 4,068 303 16 13,592 2,575,
39 89,630 ,949 12,595 1,334 8 10,291 3,239,504
84 137,079 11,219 21,060 2,168 17 13,404 7,650,333

! Includes ore and mercury from dumps not separable.
2 Includes mercury recovered from miscellaneous dump material, placer, and cleanup operations.

3 Value calculated at average New York price.

State’s pig iron, in a blast furnace at
Fontana, San Bernardino County. The
furnace consumed about 3 percent more
ore (concentrates) and 6 percent more ag-
glomerates (sinter and pellets), but pig
iron production was down slightly. The
output was 95 percent basic pig iron and
5 percent direct casting. No foundry pig
was produced although a small tonnage
was sold from stock. Kaiser steel furnaces
consumed 9 percent less ore (concentrate),
2 percent more pig iron (hot metal), and
20 percent more scrap (home and pur-
chased). Only one other steel producer,
U.S. Steel Corp. at Torrance, Los Angeles
County, used pig iron in addition to scrap.
All others operated on ferrous scrap alone.
Overall iron and steel scrap consumption
rose 10 percent. Use at steel furnaces
increased 11 percent and that at iron fur-
naces rose 4 percent.

Late in 1965 the Bureau of Mines be-
gan a field investigation of automobile body
and chassis scrap accumulation and utiliza-
tion in southern California. The study
included markets, scrap preparation meth-

Table 22.—Ferrous scrap and pig iron
consumption
(Thousand short tons)

Year Ferrous Pig iron
serap

195660 (average). - __..__.__ 2,381 1,435
1961 2,192
1962 1,818
1963 1,891
1964 2,250
1965 2,319

ods (including shredding), the flow pattern
of scrap from the motorist through dis-
mantler and processor to consumer, trans-
portation of stripped automobile bodies,
and the problem of abandoned wvehicles.

Platinum.—Platinum-group metals were
recovered from stream and ancient river-
bed gravels at a bucketline dredging op-
eration on the Yuba River near the old
town of Hammonton, Yuba County. This
was the only reported recovery of platinum
in California.

Rare-Earth Minerals.—Sales of rare-earth
mineral products increased sharply as a

Table 23.—Ferrous scrap and pig iron
consumption by types of furnaces and
ellaneous uses
(Thousand short tons)

Ferrous scrap and pig iron 1964 1965
charged to—

Steel furnaces: !

Scrap.-. .-~ 2,178 2,409
Pig iron. -. 2,049 2,111
Total _.__________ .- 4,227 4,520

Iron furnaces: 2
Serap- oo oo 376 391
Pigiron_____________.______ 201 208
Total ... _______________ 577 599
Miscellaneous uses: * Scrap 21 29
Totalserap. . ... _..._._. 2,575 2,829
Total pigiron____________ 2,250 2,319
Grand total______________ 4,825 5,148

1 Includes open hearth, electric furnace, and basic
oxygen process.
Includes cupola and direct castings; no air
furnaces for 1965.
$ Includes rerolling copper precipitation, non-
ferrous, and chemical uses.
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result of completion of the Molycorp eu-
ropium oxide extraction plant at Mountain
Pass, San Bernardino County, in July. The
plant, utilizing a solvent extraction process,
exceeded its rated capacity of 500 pounds
of product a month in December. As a
result, the company planned to replace the
existing mill in May 1966 with a concen-
trating plant having an annual production
capacity of 30 million pounds of rare-earth
oxides annually and to double the capac-
ity of the europium oxide plant. Expan-
sion of facilities was prompted by the de-
mand for europium oxide in color tele-
vision tube phosphors.

Silver.—Ores from four lode mines—one
silver (Zaca), Alpine County, and one
tungsten (Pine Creek) and two lead (Jubi-
lee and Santa Rosa), Inyo County—yield-
ed 94 percent of the recoverable lode silver
and 92 percent of all silver recovered in
1965. Lode silver production rose 15 per-
cent; placer silver (recovered as a coprod-
uct in placer gold mining) declined 10
percent,

Exploration and development continued
at the Red Gap claims, Alpine County,
and the Rainbow claims, San Bernardino
County, but no ores were mined, milled,
or shipped.

Tin.—Only one-third as much ore was
mined and treated, and one-sixth as much
tin concentrate produced at the Meeke-
Hogan mine, Kern County, as in 1964.
The concentrate was consigned to a New
York broker for export to a customer in
England.

Tungsten.—The Pine Creek mine, Inyo
County, of Union Carbide Corp. yielded
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virtually all the tungsten produced in Cali-
fornia. The company purchased a few
units from two comparatively small opera-
tors who produced ore or concentrate at
undisclosed locations in California. Pur-
chases also were made from producers and
former producers in Nevada, Texas, and
Washington, and from stocks held by a
Texas firm. Some of the produced and
purchased concentrates were converted to
paratungstate in the Pine Creek chemical
plant. The company also shipped concen-
trates and paratungstate to customers
throughout the United States. Because of
a unit price increase, the value of ship-
ments rose, although the quantity shipped
was lower than in 1964.

During the year, extensive work was
done at the Strawberry tungsten mine, Ma-
dera County, by the owner. New equip-
ment was installed throughout the mill,
increasing capacity by 60 percent. Pro-
duction was expected to begin in April
1966, weather permitting.

Uranium.—Uranium mine activity was
limited to production from the Juniper
aine. Tuolumne County, by Garn L.
Moody and Paradox Mining Co. Both
producers shipped to a processing plant at
Moab, Utah. Total shipments were only
a fraction of those in 1964, and the grade
of ore shipped was appreciably lower.

Zinc. — Nine mines in three counties
yielded all the recoverable zinc. Over 97
percent of the output came from ores of
four Inyo County mines—one lead-zinc,
Columbia; and three lead, Jubilee, Queen
of Sheba, and Santa Rosa.

REVIEW BY COUNTIES

Alameda.—Salt was harvested from sev-
eral thousand acres of evaporating ponds in
the south San Francisco Bay area and proc-
essed and refined in plants at Newark and
Mount Eden. Leslie Salt Co. supplied
crude salt to the adjacent Morton Salt Co.
refinery and sold salt-works bitterns to
FMC Corp. which recovered magnesium
hydroxide and bromine from liquor in a
nearby plant. FMC used dolomite from a
quarry outside the county to make lime
used in the process. Byproduct gypsum
was another plant product. A Newark
gypsum products plant used crude gypsum
from the producer’s Nevada mine. A new

wallboard plant went on stream in Fre-
mont during September. It also used
crude gypsum from a company mine in
Nevada. A plant in Emeryville made in-
sulation, using purchased California-pro-
duced magnesia as a raw material. A
Berkeley chemical plant used magnesite ob-
tained from Nevada, to make epsom salts.
An Alvarado sugar refinery purchased lime-
stone to make lime and carbon dioxide
used in the refining process. Basalt was
quarried near Oakland. Clay mined near
Niles was used in making floor and wall
tile.

Steel plants at Emeryville and Union
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Table 24.—Value of mineral production in California, by counties

County 1964 1965 Minerals produced in 1965 in order of value

Alameda. . - —.o______ $21,983,423 $22,775,728 Sand and gravel, salt, stone, magnesium compounds,
lime, bromine, clays. i

Alpine_ ..o 63,469 81,251 Sand and gravel, silver, gold, lead, zime, copper.

Amador_______________ 2,716,986 3,059,571 Sand and gravel, clays, stone, coal, soapstone, gold,
pumicite, silver.

Butte. .. __.__..__ 4,632,529 3,620,599 Natural gas, sand and gravel, stone, gold, silver.

Calaveras_ . _.._...._ 18,439,155 18,127,702 Ceml?t,.lasbestos, stone, clays, sand and grawvel,
gold, silver.

Colusa_ .- _-_______ 4,888,677 4,016,858 Natural gas, sand and gravel, mercury, stone.

Contra Costa. . ... 11,797,352 11,639,527 Sto;me, natural gas, petroleum, sand and gravel, peat,
clays.

Del Norte___________ w 470,525 Sand and gravel, stone, mercury, gold.

El Dorado__ 2,900,370 2,617,346 Stone, lime, sand and gravel, soapstone, gold, silver.

Fresno______________ 78,308,961 74,742,040 Petroleum, natural gas, sand and gravel, asbestos,
n%tural gas liquids, stoné; clays, gold, mercury,
silver.

5,875,254 5,419,879 Natural gas, sand and gravel, lime. .

2,539,122 2,155,768 Sand and gravel, natural gas, stone, gold, silver.

3,261,101 2,856,839 G)")psum, sand and gravel, lime, stone, clays, rmica,
arite. . :

Inyo oo oo... 15,750.395 18,083,716 Tungsten, sodium carbonate, tale, melybdenum,
stone, copper, lead, sand and gravel, silver,
pumice and volcanic cinder, perlite, zine, boron,
clays, gold, barite, wollastonite.

Kern .. ____________ 365,159,930 381,528,961 Petroleum, boron, natural gas, cement, natural gas
h%}.ﬁds, sand and gravel, stone, gypsum, fum
sulfate, diatomite, clays, salt, carbon dioxide,

. pumicite, mercury, tin, gold, silver.

Kings_ - _________ 15,090,788 17,190,739 Natural gas, natural gas liquids, petroleum, sand
and gravel, stone, mercury.

Lake . ____________ 724,793 817,742 Sand and gravel, volcanic cinder, mercury, clays,
sulfur ore, stone.

Lassen.________._____ Sand and gravel, volcanic cinder, stone.

373,468
264,718,753

Madera. - .- _._______ 3,395,678
Marin____.__________ 3,433,785
Mariposa.__ 87,367
Mendocino_ 1,302,030
Merced_ . ___ - 9,809,822
ModoC oo oo oo - 614,277
Mono- oo 970,518
Monterey - - - - ... __ 29,120,767
Napa. oo ... 1,894,189
Nevada. ... _..______ 2,386,654
Orange___.____.._.__. 105,346,940
3,385,120

97,645

62,150,754

Sacramento..________. 21,143,735
San Benito_ _________ 8,210,100
San Bernardino._._.._. r114,447,736
San Diego. . _._______ 11,803,212
San Francisco_. ... w
San Joaquin._._._______ 17,630,462
San Luis Obispo______ 8,135,223
San Mateo_ - ___._...__ 13,367,312
Santa Barbara____.__ 120,378,076
Santa Clara__________ 30,147,736
SantaCruz_ _________ 11,355,363

See footnotes at end of table.

W
266,816,956

1,558,545
3,169,924
140,618
755,375
7,407,520
470,200
833,287
31,702,808
2,068,284

798,640
113,560,571

1,190,463
992
59,581,465
21,751,206
10,691,141
111,192,922

11,799,776
W
17,169,039
6,477,715
14,509,513
126,012,581

33,634,912
12,271,234

Petroleum, sand and gravel, natural gas, natural gas
li.(%uids. stone, clays, iodine, gold, scapstomne,
silver.

Natural gas, stone, sand and gravel, pumicite, clays,
gold, silver.

Stone, sand and gravel, mercury, clays.

Sand and gravel, stone, gold, silver.

Sand and gravel, stone, mercury.

Stone, sand and gravel, gypsum, gold, silver.

Santd and gravel, peat, pumice and volcanic cinder,
stone.

Pumice, sand and gravel, clays, pyrophyllite, calcite
(optical grade), stone.

Petroleum, lime, magnesium compounds, sand and
gravel, stone, natural gas, feldspar, salt, mereury.

Stone, salt, clays, sand and gravel, asbestos, mer-
cury, diatomite, pumice, perlite.

Sand and gravel, gold, stone, silver.

Petroleum, natural gas, natural gas liquids, sand and
gravel, clays, lime, salt, iodine, peat.

Sand and gravel, clays, stone, gold, silver, lesd.

Sand and gravel, stone, clays, gold.

Iron ore, cement, sand and gravel, stone, clays,
gypsum, peat, wollastonite, petroleum. .
Natural gas, sand and gravel, clays, gold, stone, sil-

ver.

Mercury, cement, stone, asbestos, petroleum, sand
and gravel, natural gas, clays. _

Cement, boron, stone, potassium selts, sodium
carbonate, sand and gravel, sodium sulfate, iron
ore, rare-earth minerals, salt, lime, clays, lithir
minerals, tale and pyrophyllite, caleium chloride,
bromine, petroleum, pumicite and voleanic cinder,
natural gas, barite, lead, silver, zinc, copper, gold-

Sand and gravel, stone, magnesium compo ,
salt, clays, pyrophyllite, gold, silver.

Sand and gravel.

Natural gas, sand and gravel, lime, clays.

Petroleum, mercury, sand and gravel, natural gas
liquids, stone, natural gas, gypsum, clays.

Cement, magnesium compounds, stone, salt, sand
and gravel, clays, petroleum, natural gss.

Petroleum, diatomite, natural gas, natural gas
liquids, sand and gravel, lime, mercury, stone.

Cement, stone, sand and gravel, mercury, clays.

Cement, stone, sand and gravel, clays.



158

MINERALS YEARBOOK, 1965

Table 24.—Value of mineral production in California, by counties—Continued

Country 1964 1965 Minerals produced in 1965 in order of value
Shasta______________ 6,729,158 7,733,039 Cement, sand and gravel, stone clays, mercury,
vglcanic cinder, iron ore, copper, barite, gold,
silver.
Sierra________._______ 249,860 101,058 Gold, sand and gravel, stone, silver.
Siskiyou.____________ 872,449 799,497 Sand and gravel, pumice and volcanic cinder, stone,
gold, clays, silver.
Solano. _____________ 13,438,850 14,026,648 Natural gas, sand and gravel, stone.
Sonoma 4,357,159 5,551,505 Sand and gravel, mercury, stone, clays, natural gas.
i 1,484,110 1,345,607 Sand and gravel, clays, gold, silver.
w 13,275,844 Natural gas, sand and gravel, stone, clays.
1,132,859 2,904,388 Sand and gravel, natural gas, stone, volcanic cinder.
62,022 295,340 Sand and gravel, stone, gold, mercury, clays, silver.
2,675,976 3,303,002 Sand and gravel, natural gas, stone, petroleum,
barite, clays, gold, silver.
1,831,988 1,678,461 Stonﬁ,l lig!lle, uranium, sand and gravel, diatomite,
gold, silver.
Ventura_____________ 106,014,408 104,321,786 Petroleum, natural gas, natural gas liquids, sand and
gravel, stone, clays, gypsum.
3,705,816 3,920,781 Sand and gravel, lime, natural gas.
3,564,179 3,391,949 Gold, sand and gravel, stone, clay, platinum, silver.
14,534,139 11,682,617
Total _________ 1,560,492,000 1,599,388,000
L Re\(riised. W Withheld to avoid disclosing individual company confidential data;included with “Undis-
tributed”.

1 Includes gem stones, mercury, coppe‘% gold, tungsten, lead, and silver that cannot be assigned to specific

counties and value indicated by symbol W.

City used iron and steel scrap as the only
metal source in open-hearth furnace op-
erations.

Alpine.—Ore from the Zaca mine in the
Monitor area was milled and the concen-
trate shipped to the Selby smelter for re-
covery of contained gold, silver, copper,
lead, and zinc.

Amador.—Pits in the Ione area were
worked for sand used in flint glassware,
other glass products, molding and filler
uses and for clays, some of which were
used in making mortar and refractories.
Rhyolite was quarried near Volcano for
dressed building stone, and quartzite was
obtained from the Custer quarry near Ione
for use in making silica brick. Soapstone
mined at the Lavina deposit near Sutter
Creek was shipped to a grinding plant near
Sacramento. A relatively small tonnage
of pumicite was mined in the Buena Vista
Peaks area for use as lightweight aggregate.
Sandstone was quarried near Ione.

Some placer gold and silver were re-
covered by individuals who panned stream
gravels at several locations.

Butte.—Natural gas production from the
county’s six dry-gas fields declined 2 per-
cent from that in 1964.

Individuals panned stream gravels in the
Forbestown area to recover placer gold and
silver. Gold ore from the 3 Ravines lode
claims in the Big Bar Mountain area was

treated by amalgamation to recover gold
and silver ore from the Bailey property
near Ord Ferry Station and was shipped
to the Selby smelter for recovery of these
metals.

Calaveras. — Portland cement was pro-
duced in a wet process plant at San An-
dreas and shipped to customers in Nevada
and northern California. The producer
obtained clay, shale, and limestone for the
plant from pits and quarries near Burson
and San Andreas. Rhyolite was quarried
near Altaville, Avery, and Rail Road Flat
for landscape rock and roofing granules.
Groups 4, 5, 6, and 7 asbestos fibers were
produced at the Pacific asbestos mine and
milling operation near Copperopolis.

Amalgamation was used to recover gold
and silver from ore mined at the Carson
Hill group of claims near Angels Camp;
however, some of the mined ore was
shipped to the Selby smelter for recovery
of these metals,

Colusa.—Natural gas production was 2
percent lower than in 1964. Although a
significant increase was reported from the
Butte Sink field, declines were recorded
at the Arbuckle, Grimes West, Kirk, and
Sycamore fields.

A few flasks of mercury were recovered
by retorting ore mined from the Rathburn
group of claims in the Wilbur Springs
area.
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Contra Costa County.—Natural gas pro-
duction dropped 8 percent below the 1964
figure. The overall decline was attributed
to a 2l-percent drop in gas production
associated with oil from the Brentwood
field. The Concord field also registered a
decrease while significant increases were
reported at the Willow Pass and Los Me-
danos fields, and withdrawals were begun
from the Dutch Slough field. A new pool
was discovered in the Domongine formation
at the River Break field.

Petroleum refineries operated through-
out the year at Martinez, Richmond, Avon,
and Oleum. Sulfur recovery plants were
operated at all except the Martinez refin-
ery. Stack gases of the Selby lead smelter
were treated to recover sulfuric acid and
liquid sulfur dioxide. A Pittsburg chem-
ical plant produced a thermal carbon
black as a byproduct in fertilizer manu-
facture. A Martinez chemical plant re-
claimed copper from solution residues and
shipped the metal to a Tacoma, Wash.,,
smelter for recovery of copper, gold, silver,
and lead.

Crude gypsum from Mexico was calcined
in plants at Antioch and Richmond for
use in making gypsum-based products. At
Nichols, byproduct gypsum from a phos-
phoric acid plant was sold for agricultural
use. Sand near Cowell was prepared pri-
marily for sale as a molding sand although
some was sold to the building trade. Sand-
stone was quarried near El Sobrante, in
Pacheco, and in Richmond. Basalt was
also quarried near Orinda.

Reed-sedge peat was dredged in the San
Joaquin River delta and dried, shredded,
and packaged for sale to nurseries.

Del Norte.—A small quantity of mercury
was retorted from ore of the Webb prop-
erty near Patrick Creek. Weekend pros-
pectors panned stream gravels along the
Smith River to recover a small quantity
of placer gold.

Basalt was quarried near Crescent City.

El Dorado.—Limestone was quarried near
Diamond Springs principally for use in
making lime and whiting, although lesser
quantities were sold to sugar refineries.
Large tonnages of lime were sold to steel
plants and for soil stabilization use. Lime-
stone was quarried near Somerset for di-
mension building stone, and near Cool and
Shingle Springs for glass making, sugar
refining, foundry flux, and other industrial
uses. Slate quarried at Chili Bar was
crushed for roofing granules or ground
for flour, and rhyolite near Diamond

Springs was quarried for dimension stone.
Soapstone from the Shrub deposit near
Shingle Springs was ground in the pro-
ducer’s San Francisco plant.

Individuals panned stream gravels along
the American River near Folsom and re-
covered a few ounces of placer gold and
silver.

Fresno.—Crude oil production was down
7 percent and natural wet gas output
dropped 10 percent from the 1964 totals.
Fresno was sixth among the producing
counties in both petroleum and natural gas
from oil zones. Some natural (dry) gas
also was produced. A new gasfield, the
San Joaquin Northwest, was discovered
during the year but was shut in at year-
end. No new oil discoveries were made.
Two processing plants in the county ex-
tracted natural gasoline and cycle prod-
ucts and liquid petroleum gas from oil-
zone gas.

Two companies produced chrysotile as-
bestos fiber (group 7 shorts) at mines and
milling plants in the Joaquin Ridge area
northwest of Coalinga. Crude perlite, pur-
chased from California and Nevada pro-
ducers, was expanded in a Fresno plant
for lightweight aggregate use. At Helm,
byproduct gypsum was produced at a phos-
phoric acid plant and sold for agricultural
use. Granite was quarried near Clovis
and Sanger.

Placer gold and silver were recovered
as byproducts in four sand and gravel
washing plants on the San Joaquin River
near Friant. A few flasks of mercury were
retorted from ores of the Mercy mine near
Mercy Hot Springs.

Glenn.—Dry natural gas production was
down 8 percent from the 1964 level, yet
the county ranked sixth among the State’s
dry gas producing counties. A new gas-
field, the Black Butte, was discovered with
the gas in the Forbes formation. At year-
end, however, the field was still shut in.

A Hamilton City beet sugar refinery
purchased limestone to produce lime and
carbon dioxide used in the refining process.

Humboldt. — Production of dry natural
gas was 18 percent above that in 1964
owing to increased output from the Tomp-
kins Hill field, the county’s major produe-
ing field. The Grizzly Bluff field, discov-
ered in 1964, still had not been placed in
production at the end of 1965.

Gold ore from the Hoopa mine near
Arcata was milled and the concentrate
shipped to the Selby smelter for recovery
of gold and silver.
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Imperial.—Gypsum was mined from the
Fish Creek Mountain deposit and calcined
in the producer’s Plaster City gypsum
products plant. A beet sugar refinery at
Carlton purchased limestone to produce
lime and carbon dioxide used in the re-
fining process. Bentonite was mined near
Brawley for use as a filler in livestock
feeds. Barite was mined from the White
Swan claims near Blythe. A small tonnage
was shipped to the producer’s Campo mill
but was not ground. Mica (sericite schist)
was mined and stockpiled at the mine site
near Ogilby. Owners of the Drifted Snow
mica claims in the same area ceased op-
erations in November. Granite was quar-

ried near Plaster City.

Inyo.—The Pine Creek tungsten mine
operated throughout the year. The mine
was the source of all tungsten and molyb-
denum produced in the State, a high per-
centage of the recoverable copper, and a
considerable quantity of the recoverable
silver. Lead ores from the Santa Rosa
mine near Keeler, and the Jubilee and
Queen of Sheba mines west of Shoshone,
together with lead-zinc ore from the Co-
lumbia mine in the Shoshone area, yielded
most of the State’s recoverable lead and
zinc, and much of the recovered silver.
Dump material shipped from the Hard
Trip mine contained recoverable lead, zinc,
and silver. Gold ores mined at properties
in the Chloride Cliff, Independence, and
Wildrose areas were treated to recover
small quantities of gold and silver.

Soda ash and sodium sesquicarbonate
were recovered from Owens Lake brines in
a plant at Bartlett. Colemanite from the
De Bely open pit mine in Corkscrew Can-
yon and ulexite from the Gerstley under-
ground mine near Shoshone, were shipped
to the producer’s boron refinery in Kern
County. Some colemanite also was mined
and shipped from the Kern Borate mine
near Death Valley Junction.

Production was reported from 12 talc
mines in. 1965. All of the talc mined at
the Markley was stockpiled. Output from
the Warm Springs deposit of Grantham
Mines was greater than from all others
combined. Talc from this mine was
shipped to grinders in southern California,
Nebraska, and Mexico. Talc also was
ground in plants at Keeler and Laws.

Limestone was quarried at the West End
deposit north of Searles Lake and used in
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the producer’s processing plant at Trona.
White and black marble were quarried near
Lone Pine for ceramic use, dressed build-
ing stone, and other building trades uses.
Travertine was quarried near Ballarat for
landscape use, and quartzite was obtained
from several quarries near Lone Pine for
use in making silica brick. Sandstone was
also quarried near Lone Pine. Pumice
from several deposits near Coso Junction
and volcanic cinder from the Red Hill
deposit near Little Lake were processed
in a plant at Sykes siding for lightweight
aggregate use. Perlite from the Fish
Springs quarry near Zurich was shipped
to expanding plants outside the County.
Fullers earth from the Calearth and Jones
deposits near Olancha was prepared for
use as a carrier in insecticides and as a
clarifier for mineral and vegetable oils.
Bentonite from the Ibex deposit near Te-
copa and the Side Hill property near Death
Valley was prepared for filler use in dry
insecticides and animal feeds, and used
in reservoir linings. Crude barite mined
in the Gunter Canyon area near Laws was
shipped to grinders in Kern and Los Ange-
les Counties.

Kern.—Kern County was by far the lead-
ing producer of petroleum and natural gas
among the State’s producing counties.
Crude oil output was up nearly 12 percent
while natural gas yield was less than 1
percent above the 1964 figure. The in-
crease in crude oil was the direct result of
thermal recovery projects, principally in the
Midway-Sunset, Kern River, and South
Belridge fields. Most of the projects were
the steam-injection type. Twelve new oil
discoveries were made in 1965.

Natural gas liquids production, from the
county’s wet gas processing plants, contin-
ued a decline (over 8 percent in 1965)
begun in 1958. Eight oil refineries, all in
the Bakersfield area, operated throughout
the year. Carbon dioxide was extracted
from natural (oil-zone) gas in two plants
near Taft. The output from one plant
was not marketed. Production of carbon
black in plants at Bakersfield and Mojave
increased slightly.

Crude borates were mined from the
Boron open pit mine and refined or par-
tially refined in an adjacent plant. Some
partially refined borates were shipped to
the company refinery in Los Angeles Coun-
ty for final processing. The Boron plant
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also processed crude borates from the pro-
ducer’s Inyo County mines, and produced
sodium sulfate as a byproduct of borate
refining. Plant products were shipped to
domestic and foreign customers.

Portland cement was produced in plants
at Mojave and Monolith. Limestone and
quartz used in the process were obtained
from nearby quarries by the producers.
Clays used in cement were purchased by
the Mojave plant and mined from com-
pany-owned pits for the Monolith plant.
Although some cement was bagged, most
shipments were made in bulk, chiefly to
ready-mixed concrete plants in California
and Nevada. The State’s largest gypsum
mine, at Lost Hills, operated throughout
the year producing agricultural gypsum.
Crude gypsum also was mined near Mc-
Kittrick and Taft. Overall sales for agri-
cultural use dropped 12 percent from those
in 1964. Blast sand was prepared from
material mined near Bakersfield. Lime-
stone quarried near Weldon was processed
for agricultural use and poultry grit.

Clays near Boron, McKittrick, and Rosa-
mond were used in oil-well drilling muds;
others near Cantil were used for making
stoneware; and those near Mojave were
prepared for absorbent use. Solar-evap-
orated salt was harvested from Koehn dry
lake and processed in the Saltdale plant.
Diatomite was mined for the first time near
Maricopa and sold for insulation, abrasive,
and filler uses. Pumicite from the Calsilco
claims north of Saltdale was prepared for
use as an absorbent. Sandstone was quar-
ried near Monolith and Rosamond.

Gold ores from the Big Dyke and Butte
Lode mines near Randsburg were treated
by amalgamation to recover gold and sil-
ver. Silver ore containing recoverable gold
was mined and milled at the Whitmore
property near Mojave, and the concentrate
sold to a Mojave gold and silver refiner.
Tables, retorts, and a furnace were used
to recover mercury from ore of the Teha-
chapi mine.

Kings.—Crude oil production was up 1
percent, but oil zone natural gas declined
3 percent. Although the volume of wet
gas processed in the county’s three plants
was less, output of natural gas liquids
(liquid petroleum gas) was above that in
1964. Dry natural gas production was
comparatively small and about 20 percent
below the 1964 figure. The county’s only
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oil refinery, at Hanford, was in operation
during 1965.

Relatively small quantities of mercury
were retorted from ores of the Dawson
and Cal-Tex properties in the Diablo
Range.

Lake.—Volcanic cinder was mined from
four deposits, two each near Clearlake Oaks
and Clearlake Highlands. While most of
the total production was used as light-
weight aggregate and fill, a moderate ton-
nage from the Clearlake Oaks area was
sold for landscaping and decorative rock.
Shale was quarried at the Konocti deposit
and used chiefly for surfacing roads.

Mercury was recovered from the ores
of 10 mines and prospects in the county
by retorting. Output from two mines, the
Konocti and Harrison, was more than the
combined production of the other eight.

Lassen. — Volcanic cinder was mined
from the Poison Lake deposit and used by

‘the producer for lightweight concrete ag-

gregate. Crews of the California Division
of Highways and the U.S. Forest Service
mined large tonnages of volcanic cinder
for use in constructing and surfacing roads.
Some cinder from Forest Service land was
sold to manufacturers of concrete block
and other users of lightweight aggregate.

Los Angeles.—Crude oil production rose
2 percent, but natural gas from oil zones
dropped nearly 9 percent. A relatively
small quantity of dry natural gas was pro-
duced and the volume was 30 percent be-
low that of 1964. Five new oil discov-
eries were made in 1965. The Los Ange-
les Downtown field, discovered in 1964,
began producing. THUMS Long Beach
Development Co., a combine of five major
oil companies, began development of the
offshore East Wilmington field from Pier
J, and by yearend 18 wells had been com-
pleted to production. Sixteen petroleum
refineries were in operation and sulfur re-
covery plants were operated in conjunc-
tion with three—at Santa Fe Springs,
Wilmington, and Long Beach. Natural gas
liquids plants in the county processed 4
percent less wet gas and yielded nearly 13
percent less plant product.

Molding sand was prepared for foundry
use in a portable washing plant at Vernon,
and blast and engine sand in a stationary
plant at El Segundo. Stone was quarried
at Palos Verdes and Saugus and sold for
use as flagging. A gypsum products plant
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at South Gate used crude gypsum shipped
from the producer’s Nevada mine. One
Long Beach plant producing a full range
of gypsum products used crude gypsum
from Mexico during the entire year. A
second Long Beach plant, also using crude
gypsum shipped from Mexico, was com-
pleted and went on stream in September.
A new wallboard plant and warehouse
were nearing completion at yearend near
Santa Fe Springs.

Shale from the Katz quarry in the San
Fernando area was processed for use as a
carrier in dry insecticides. Soapstone
mined from a deposit in Sierra Pelona
Valley was shipped to a Los Angeles grind-
ing plant. Five plants in the county
ground talc and soapstone received from
California- and Nevada producers. Eight
plants in the Los Angeles area expanded
perlite obtained from California and out-
of-State mines. Primary barite from a
Nevada mine was ground for use in oil-
well drilling muds in a Harbor City plant.
Waste oil-well brines of the Los Angeles
basin were pumped to an iodine recovery
plant in Orange County. Granite was
quarried at several locations in the north-
west section of the county. Sandstone
was also quarried near Solemint Junction.

Two sand and gravel preparation plants
on the San Gabriel River channel used
sluice boxes to recover byproduct placer
gold and silver.

Madera. Dry natural gas production
was 6 percent higher than in 1964. Nearly
90 percent of the total came from the Gill
Ranch field; the remainder from the Moffat
Ranch field. There was no production
from the Chowchilla field in 1965.

Granite from a quarry near Raymond
was dressed for architectural and monu-
mental use. Pumicite was mined from the
Taylor deposit south of Belleview and pre-
pared for use as a diluent in agricultural
insecticides. Clay from a pit near Madera
was used in making adobe brick.

Byproduct placer gold and silver were
recovered at two sand and gravel prepara-
tion plants, one on the San Joaquin River
near Friant and one in Grub Gulch near
Potters Ridge.

Marin.—A gravity concentrator and re-
ores of the Chileno and Gambonini mines
near Marshall. A small quantity of mer-
torts were used to recover mercury from
cury was recovered at the Corda prospect
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by retorting hand-sorted ore.

Shale was quarried at San Pedro Hill
and expanded for use as lightweight aggre-
gate. A plant at Sausalito expanded perlite
purchased from a Colorado producer. Ba-
salt was quarried near Novato and sand-
stone was quarried near San Rafael.

Mariposa.—Slate was produced at the
Mt. Buillion quarry near Mariposa, for
flagging and roofing granules, and in blocks
and slabs for milling. Rough dimension
stone was quarried at Haigh’s quarry near
Coulterville.

A few ounces of gold and silver were
recovered by amalgamation from gold ore
mined in Wheeler Gulch near Kittridge.
Placer gold and silver were recovered at
the Lucky Seven property on Black Creek
near Coulterville, and as byproducts in a
sand and gravel washing plant at Morman
Bar.

Mendocino.—The Janusz “B” and Em-
press mercury properties near Hopland
were worked by the same operator. The
ores were retorted to recover the metal.

Merced.—Gypsite was mined near Los
Banos and sold for agricultural use.

Byproduct placer gold and silver were
recovered in a sand and gravel washing
plant on the Merced River near Snelling.

Modoc.—Peat moss was obtained from a
bog in Jess Valley, near Likely, and dried,
shredded, and packaged for sale as a soil
improvement agent.

Pumice was mined from the Free de-
posits near Glass Mountain and used for
lightweight concrete aggregate. Crews
and contractors for the California Division
of Highways mined volcanic cinder for
use in road repair and maintenance. The
U.S. Forest Service sold several thousand
tons of volcanic cinder for aggregate use.

Mono.—Pumice was mined from four
deposits in Mono County. Material from
one deposit near Lee Vining was sold for
landscaping and decorative use; that from
a second deposit was prepared for abra-
sive uses. Pumice from the Cowan prop-
erty near Benton was used for lightweight
concrete aggregate and that from the Boyd
deposit near Chalfant was used as aggre-
gate in decking (insulating) plaster.

Kaolin from the Hot Creek deposit in
the Casa Diablo area was sold for use in
cement. Pyrophyllite from the Pacific mine
near White Mountain was ground in the
producer’s plant at Laws, Inyo County.
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Monterey.—Crude oil production was up
20 percent from the 1964 total, but the
natural gas yield from oil zones dropped
23 percent. The increase in crude oil
output came from the San Ardo field as
the result of extensive drilling in 1964,
assisted by thermal recovery projects. Nine
new wells were added in the field during
1965.

Dolomite was quarried and upgraded at
Natividad to produce dead-burned dolo-
mite used at steel furnaces, and calcined
dolomite for a magnesia plant at Moss
Landing. Some crushed dolomite was sold
to glass and fertilizer manufacturers, and
for roofing granules, riprap, and roadstone.
A beet sugar refinery at Spreckels pur-
chased limestone and produced lime and
carbon dioxide used in the refining process.
Industrial sand was produced from beach
and dune deposits near Castroville, Ma-
rina, and Sand City for blast, engine, and
filtration uses. Near Pacific Grove, two
producers worked dune sands, principally
for the feldspar content, to produce ground
and unground products for foundry, glass,
ceramic, and other industrial uses. Crude
salt was harvested from solar evaporating
ponds near Moss Landing and sold to
local ice companies, water softening firms,
and food processors. A King City asbestos
fiber mill operated on ore received from
the owner’s San Benito County mine.
Granite was quarried in Carmel Valley,
also near Pebble Beach and Salinas.

A few flasks of mercury were retorted
from ores mined on the Patriquin and
Poppy properties in the Parkfield area.

Napa.—Crude salt was harvested from
solar evaporating ponds along San Pablo
Bay. Shale was mined near Oakville and
expanded in a Napa plant. The plant
also prepared a pozzolan for cement using
diatomaceous silica obtained from a deposit
near Napa. Asbestos fiber products were
produced for the building trade at the
Phoenix mine and plant in the Napa area.
Pumice was obtained from the Pearl quar-
ry in the Mt. George area for use as fill
and aggregate. Perlite from the Alvo plant
was used as plaster aggregate and soil
conditioner.
Napa.

Mercury was recovered from ores and
dump material of Oat Hill, Red Crystal,
and Corona mines, and by three operators
who worked James Creek to recover the

Basalt was quarried near
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metal washed down into the creek bottom
from the old Oat Hill operation. Two
unnamed prospects in the same area also
yielded some mercury. All ores were re-
torted except at the Corona mine where
a furnace was used.

Nevada. — Lode gold production was
limited to that recovered in cleanup op-
eration and the treatment of old tailing
by amalgamation at the Empire North Star
and Willow Valley groups of claims. Five
placer properties were active in 1965 but
only one, the Empire State, yielded ap-
preciable quantities of gold and silver.
Considerable gold and silver was recovered
by individuals who panned stream gravels
in the French Corral, Washington, Grass
Valley, Graniteville, You Bet, and North
Columbia areas.

Orange.—Crude oil production rose 10
percent above that in 1964 but the output
of natural gas from oil zones was 5 percent
lower. The Huntington Beach field con-
tinued its upward production trend with
87 new well completions in 1965. Also,
27 new wells were completed in the Yorba
Linda field. A new oil-producing area
was discovered in the Belmont offshore
field. About 3 percent less wet gas was
processed in the county’s five plants (one
less than in 1964) ; however, the output of
natural gas liquids rose 15 percent.

Silica sand was mined in Trabucco
Canyon for use in cement and refractories.
Sand-clay mixtures also were mined there
and in the El Toro area for foundry
ganister. Both producers prepared washed
kaolin and sand for sale. Shale was mined
and expanded for lightweight aggregate
near San Clemente. A beet sugar refinery
near Dyer purchased limestone and pro-
duced lime and carbon dioxide used in
the refining process. Crude salt was har-
vested from solar evaporating ponds at
Corona Del Mar and iodine was extracted
from waste oil well brines in a Seal Beach
plant. Peat humus was obtained from a
pit near Huntington Beach and sold in
bulk or mixed with earth for sale as top-
soil.

Placer.—Industrial sand was produced at
a Bear River deposit near Auburn and
sold for blast, engine, and filter uses.
Granite was quarried near Rocklin for
building and monumental stone. Granite
was also quarried near Auburn. Clays
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from the Lincoln area were used in
making structural tile and other heavy clay
products. A pit near Roseville yielded
high-alumina clay used in making a spe-
cialty brick product.

Gold ores from the Bowman (Butcher
Ranch) and two unidentified prospects
were treated or concentrated to recover
gold and silver. Ancient riverbed and
stream gravels were worked at three
placer properties, one at Colfax and two
at Iowa Hill, to recover a few ounces
of gold by small-scale hand methods. All
other placer gold and silver was recovered
by weekend prospectors and ‘snipers”
who panned stream gravels at various
locations. ’

Plumas.—Except for construction mate-
rials, mineral and metal production was
limited to a few ounces of placer gold
recovered by various individuals who
panned stream gravels in the Granite
Basin and Quincy areas. The Cameron
and Comeback drift mines in the Seneca
area reported exploration work but no
production was sold or shipped.

Riverside.—Production of iron ore at the
Eagle Mountain mine rose 13 percent over
that in 1964. Shipments of concentrate
were lower but the producer’s pelletizing
was completed and on stream before
yearend. As a result, shipments of con-
centrate and pellets combined were 7
percent more than the 1964 concentrate
shipments, Less usable iron ore was
shipped to the producer’s steel .furnaces,
but exports were 42 percent higher than
in 1964.

Regular and white portland cements
were produced at Crestmore, using raw
materials from a nearby underground
limestone quarry and sand and clay from
pits near Corona and Riverside. Some
Corona sand was used in making glass
and clays of the area were used in
stoneware and pottery. Quartzite from
the Painted Hills quarry was used for
building stone. Gypsum was mined and
calcined at Midland for use in plaster
and wallboard. Sandstone was quarried
near Whitewater and granite was quarried
at several locations in the western part of
the county.

Reed-sedge peat from a deposit near
Banning was air-dried and shredded for
bulk shipment to customers. Crude oil
production was from two wells in the
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Prado Dam field; the yield was less than
in 1964.

Sacramento.—Sacramento dropped to
fourth place among dry natural gas pro-
ducing counties when production fell 12
percent below that in 1964. Production de-
clines were reported at the Thornton and
West Thornton-Walnut Grove fields; out-
put at all other fields increased slightly
or was unchanged. A new field, Sherman
Island, was discovered in the Rio Vista
area in 1965.

Clays mined in the Ione area were
used in stoneware products, linoleum and
oilcloth, and as a carrier in fungicides
and insecticides.

Metal production was virtually limited
to byproduct placer gold and silver re-
covered at a sand and gravel washing
plant on the American River near Folsom.
About 25 ounces of placer gold was re-
covered by weekend prospectors who
panned stream gravels in the same area.

San Benito.—Portland cement was pro-
duced in a wet-process plant at San Juan
Bautista, Raw materials for the plant were
obtained from a nearby limestone quarry
and a shale deposit in Santa Cruz County.
Clinker from the producer’s San Mateo
County plant also was ground at the San
Juan Bautista plant to meet cement de-
mands of California customers. Limestone
was quarried near Hollister for use in
an Alameda County magnesia plant.
Granite was quarried near Logan.

Asbestos ore was mined from a property
in the southeast corner of the county and
processed in the producer’s plant in
Monterey County. Bentonite was mined
from the Lewis pit near Idria and pre-
pared for use as a water seal in reser-
voirs, a carrier in dry insecticides, in
making foundry refractories, and was
pelletized for absorbent use.

Of the 10 active mercury mines and
prospects, only 3—New Idria, Aurora, and
Juniper—had yields exceeding 15 flasks
of the metal. The New Idria mine con-
tinued to be the Nation’s largest mercury
producer.

Relatively small quantities of crude oil
and natural gas (wet and dry) were pro-
duced. Crude oil output was down 7
percent and natural gas output dropped
25 percent from 1964 figures.

San Bernardino.—Four portland cement
plants, at Colton, Cushenbury, Oro
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Grande, and Victorville, were in opera-
tion in the county, representing a com
bined annual capacity of over 22 million
barrels. All producers quarried limestone
for plant use at company-owned quarries.
All except the Victorville plant obtained
silica and clay or shale requirements from
company-owned deposits. The Victorville
plant purchased its clay and silica re-
quirements. Lime was produced in Lu-
cerne Valley to supply the building trade
and other industrial and chemical cus-
tomers. Limestone was quarried near
Wrightwood for foundry flux, and near
Yucca Valley for architectural stone.
Marble was quarried near Mount Baldwin
for building stone, and near Victorville for
terrazzo. Dimension quartz and quartzite
were quarried near Big Bear Lake for deco-
rative wall and fireplace use. Near Hinkley
and Oro Grande quartz and quartzite were
crushed or otherwise prepared for filler
and filter uses, and for use in making
refractories and rock wool. Granite was
quarried at several locations in the south-
west part of the county. Sandstone was
also quarried near Big Bear Lake, Hinkley,
Oro Grande, and Twentynine Palms.

Searles Lake brines were processed in
plants at Trona and Westend to extract
boron, lithium, and sodium compounds,
potassium salts, and bromine. Calcium
chloride was recovered as a liquid from
Bristol Lake brines by two companies.
A third company purchased the liquid
and produced a flake product. Solar-evap-
orated salt was harvested at Searles and
Bristol dry lakes. Solar salt harvested near
Rice was used as a water-softening agent
by the Metropolitan Water District of
Southern California. Rock salt was mined
by one company near Amboy.

Iron ore production at the Iron Age
mine east of Twentynine Palms increased
22 percent above that in 1964. The
coarse fraction of the ore was used in
open-hearth steelmaking and the fines were
sold to cement producers. Production at
the Silver Lake iron mine rose 52 percent;
all of the output was shipped to the pro-
ducer’s Fontana steel plant. Copper ore
was shipped from the Carlton group of
claims in the Goldstone area to an Arizona
smelter, and silver concentrate from the
Kitchen property north of Big Bear was
consigned to a Utah smelter. Shipments
of ore were made to the Selby smelter
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from the Argentite silver claim near
Newberry, the Mohawk lead property in
the Clark Mountain area, and the Stewart
Wonder silver prospect near Trona. Selby
also received concentrate from the Desert
View gold property near Nipton and
the Silver Buddy lead-silver claims in
the Kelso area. A few ounces of placer
gold were recovered by individuals who
panned stream gravels in the Twentynine
Palms area.

Ball clay was mined at the Hart deposit
near Ivanpah and used in making white-
ware and floor and wall tile. Bentonite
from the Honey Brown property near
Vidal was used as a filler in animal feeds.
Near Newberry and Dagget hectorite was
mined for use in clarifying beverages.
Shale was mined from the Pavolite pit
near Chino and expanded for lightweight
aggregate. Four companies worked 11 talc
deposits in the county, yielding nearly
one-third the State’s talc output. The Vic-
torite pyrophyllite deposit near Victorville
was idle, but shipments were made from
stock to a grinder in Victorville. Crude
barite was shipped from the Leviathan
(Paycheck) mine near Calico, and from
two barite prospects near Barstow, to a
grinding plant in Kern County. Volcanic
cinders were mined from deposits near
Valley Wells, Cima, and Yucca Valley.
The material was used for lightweight
aggregate or roofing rock. Pumicite was
obtained from a deposit in the Opal
Mountain area and processed for sale as
a soil conditioner,

Relatively small quantities of crude oil
and oil-zone natural gas were produced
from small fields in the extreme southwest
corner of the county. Outputs of oil and
gas declined 8 and 32 percent, respec-
tively, from 1964 figures.

San Diego.—Silica sand was produced
near Oceanside and prepared for use in
glass and stucco, as molding and blast
sand in foundries, and for sand traps on
golf courses. Black granite was quarried
at several locations near Escondido for
architectural and monumental uses. Some
granite was also quarried in San Diego.
Quartz was quarried near Campo for
decorative building stone.

Solar-evaporated salt was harvested
from ponds on South Bay and processed
in a Chula Vista plant for sale to local
customers. Saltworks bitterns were sold
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to a nearby plant for extraction of mag-
nesium chloride. Pyrophyllite was mined
from three properties in the San Dieguito
area. The Four-Gee mine supplied a Los
Angeles chemical plant; material from
the Pioneer and Harris properties was
ground by the producers for use as a
carrier in insecticides. The owner of the
Harris deposit also expanded perlite re-
ceived from out-of-State producers.

Gold ore from the Eagle Nest group
of claims in the Pine Valley area was
amalgamated to recover gold and silver.

San Francisco.—Commercial Minerals
Co. purchased clay, limestone, and talc,
and ground or prepared the materials to
customer specifications.

San Joaquin.—San Joaquin surpassed all
other counties in dry natural gas pro-
duction. The output was 2 percent above
that in 1964. Production at the McMullin
Ranch field again rose significantly. Dur-
ing the year, the productive area of the
River Island field was extended with a
well completion by Signal Oil and Gas
Company.

Beet sugar refineries at Manteca and
Tracy calcined purchased limestone to
produce lime and carbon dioxide used in
the refining processes. A fertilizer com-
pany at Lathrop produced byproduct gyp-
sum in the manufacture of phosphoric acid
and sold the product for agricultural use.

San Luis Obispo.—Crude oil production
declined 4 percent whereas that of natural
gas from oil zones increased 1 percent
compared with production in 1964,
Twenty-five percent less gas was processed
at the county’s only processing plant at
the Russell Ranch field, yielding 14 per-
cent less natural gas liquids. A sulfur
recovery plant was operated in conjunc-
tion with the county’s lone oil refinery
at Arroyo Grande.

Ore from the underground Buena Vista
mine near Klau was furnaced to recover
mercury. Production was more than
double that of 1964. Although nine other
mercury mines and prospects were active,
only one other, the nearby Klau, yielded
more than 10 flasks of mercury.

Industrial sand was mined near Oceano
and processed principally for foundry use.
Limestone was produced at the Lime
Mountain quarry near Adelaide and sold
to sugar refiners or for agricultural use.
The Santa Rita limestone quarry at Arroyo
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Grande was idle throughout 1965. Di-
mension stone and stone for flagging were
quarried near Paso Robles. Gypsite was
mined from the Cariso deposit near
Simmler and sold for agricultural use.

San Mateo.—A portland cement plant at
Redwood City used oystershell and clay
dredged from the bay as raw materials.
During the year a new shell washer was
installed and plans announced for a new
6-million-barrel-per-year plant to be built
adjacent to the existing plant. Other com-
panies dredged oystershell from the bay
and sold the washed shell for use as
poultry grit, filler in animal feeds, and
soil additive. Dimension and crushed stone
were produced at the Langley Hill basalt
quarry near Woodside for building and
riprap. Sandstone was quarried near
Brisbane.

Magnesia was extracted from seawater
in a South San Francisco plant, using a
purchased limestone-dolomite mixture as
the precipitant. Solar-evaporated salt was
harvested from ponds that extended into
Alameda and Santa Clara Counties. The
crude salt was prepared for shipment,
principally export, at a Redwood City
bayside plant. Gypsum was imported from
Mexico and stockpiled at Redwood City
for agricultural use and as a cement raw
material.

Less than 45,000 barrels of crude oil
was produced, down 20 percent from the
1964 total. A small quantity of natural
gas was obtained with the oil.

Santa Barbara.—County fields yielded 1
percent less crude oil, 15 percent more
wet natural gas, and 13 percent more dry
natural gas than in 1964. Petroleum and
wet gas increases in the Cat Canyon (95
new wells) and Casmalia (36 new wells)
fields were the result of development drill-
ing. A total of 179 new wells was drilled
in the county. Higher yields of dry natural
gas came principally from three offshore
fields—the Caliente, the Gaviota, and the
Molino. Production of natural gas liquids
fell 11 percent, reversing an upward trend
begun in 1960. Two oil refineries were
operated near Santa Maria.

Most of the California diatomite pro-
duction, and a high percentage of the
U.S. output, came from three operations,
two near Lompoc and one near Santa
Maria. A fourth producer, north of Lom-
poc, mined and processed diatomite for




THE MINERAL INDUSTRY OF CALIFORNIA 167

specialty products. A beet sugar refinery
at Betteravia calcined limestone to produce
lime required in the refining process. Stone
was quarried near Guadalupe, Lompoc,
and Santa Barbara for flagging and deco-
rative use. Near Goleta, sandstone was
quarried for curbing and flagging, and
for rough and dressed building stone.
Sandstone was also quarried near Car-
penteria.

Ore from the Gibraltar mine, north
of Santa Barbara, was furnaced to recover
over 250 flasks of mercury. Small quan-
tities of the metal were retorted from
ores of the Apex and Tres Tacos prop-
erties.

Santa Clara. — California’s largest pro-
ducing cement plant was operated at
Permanente. The producer obtained lime-
stone for the plant from a nearby quarry,
and sold some of the stone to local con-
tractors for roofing granules and other
uses. Sandstone was quarried near Los
Gatos.

Lessees worked various sections of the
New Almaden mine to produce nearly
half the mercury output in the county.
San Jose Mining Co. was by far the
major producer, and the only lessee using
a furnace to recover the metal. The Guad-
alupe was the only other active mercury
mine and used both a furnace and re-
torts in recovering mercury from the ore.

Santa Cruz.—Portland cement was pro-
duced in a plant at Davenport using lime-
stone and shale from nearby quarries.
Shale also was mined at the Chittenden
quarry for use by a San Benito County
cement producer. Limestone was quarried
near Santa Cruz for building stone and
poultry grit. Sand from deposits in the
Felton, Santa Cruz, and Scotts Valley
areas was shipped to customers in the
San Francisco peninsula counties. Granite
was quarried near Felton and Soquel.

Shasta.—Portland cement was produced
in a plant at Redding, using clay from
nearby pits and limestone from the Gray
Rock quarry. Some limestone was sold
to sugar refineries.

Mercury was retorted from ore mined
at the Welty property near Dunsmuir.
Iron ore was shipped from stockpile at
the Iron Mountain mine to a domestic
steel plant. Cement copper was recovered
from the mine water of the idle Hornet
pyrite mine at Iron Mountain. Gold ore

and cleanup operations at three properties
in the French Gulch area, and ore from
the Black Spider gold prospect in the
Shasta area, yielded recoverable gold and
silver. Byproduct placer gold and silver
were recovered in the Shea Sand and
Gravel washing plant near Redding. Week-
end prospectors panned stream gravels in
the Cottonwood Creek, French Guich,
Redding, and Shasta areas and recovered
small quantities of placer gold and silver.

Volcanic cinder was mined on the
H & H Ranch near Glenburn and on the
Sanford property near Fall River Mills,
principally for use in road construction.
However, some of the Sanford material
was used in leachlines, and for landscaping
and roofing granules. Volcanic cinder
(scoria) from the Black Butte deposit
near Manton was used for lightweight
aggregate. Crude barite mined from the
Castella (Loftus claims) property was
shipped to the producer’s Sacramento
County grinding plant.

Sierra.—Five lode gold mines were ac-
tive, but only the Original 16 to 1 mine
at Alleghany yielded significant quantities
of gold and silver. Except for a sluicing
operation and a suction dredge at Alle-
ghany, and an operation in ancient river-
bed gravels in the Downieville area, all
placer gold and silver was recovered by
individuals or weekend prospectors who
worked stream gravels by small-scale hand
methods, chiefly in the Alleghany, Camp-
tonville, Downieville, and Sierra City
areas.

Siskiyou.—About 100,000 tons of wvol-
canic cinder was mined and used by
county, State, and Federal agencies, and
tract developers, for road construction and
repair. An additional 35,000 tons was used
for railroad ballast. Building supply and
block companies mined and used 15,000
tons of pumice and 10,000 tons of wvol-
canic cinder for concrete aggregate, land-
scape rock, and roofing granules.

Dragline operations on the Klamath and
Salmon rivers yielded all but a few ounces
of the placer gold and silver recovered
in the county. Small quantities of placer
gold were panned from stream gravels
along the two rivers by individuals.

Solano.—Production of natural gas de-
clined 2 percent from 1964, but Solano
remained third highest among the State’s
dry gas producing counties. Two new
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gasfields were discovered in 1965, the
Davis Southeast and the Millar. The latter
was still shut in at yearend. A well com-
pletion by Signal Oil & Gas Co. extended
the Lindsey Slough field.

At the Tolenas limestone quarry near
Fairfield, building stone and terrazzo chips
were produced. Some basalt was quarried
between Benicia and Cordelia.

Sonoma.—Six mercury mines and pros-
pects were active but only three—the
Mount Jackson, Socrates, and Eagle Rock
(Culver-Baer)—yielded more than 10
flasks each. The Mount Jackson, in the
Guerneville area was by far the major
producer with an output larger than all
others combined. The Eagle Rock was
worked by two operators in 1965.

Building stone and flagging were pro-
duced from the Trinity sandstone quarry
near Glen Ellen. Basalt was quarried near
Forestville and Petaluma.

A small quantity of dry natural gas was
produced from the Petaluma field. The
volume withdrawn was more than 12 per-
cent below that withdrawn in 1964.

Stanislaus.—Ball clay was mined at the
Rodden property near Knights Ferry and
sold for use in making whiteware.

Two nonfloating sand and gravel wash-
ing plants, one near Oakdale on the
Stanislaus River and another near La
Grange on the Tuolumne River, recovered
byproduct placer gold and silver.

Sutter.—Dry natural gas output was less
than 1 percent below that in 1964. Sutter
County yielded more dry gas than any
county except San Joaquin. Eight new
wells were drilled in the Grimes field and
three were drilled in the Sutter Buttes
field during 1965.

A custom grinding plant for processing
nonmetalic minerals was operated at Sutter.

Tehama.—Dry natural gas production
was 29 percent above that in 1964, princi-
pally as a result of well completions that
extended the Rice Creek field, and initial
production from the Red Bank field (dis-
covered in 1964).

Crews of the California Division of
Highways mined volcanic cinder for use
in road maintenance and repair. Contrac-
tors for Tehama County mined the mate-
rial for use as concrete aggregate,

Trinity.—Three lode gold mines reported
activity in 1965 but only one, the Kelley
mine in the Hayfork area, yielded more
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than token quantities of gold and silver.
Ground sluicing was used to recover speci-
men placer gold from ancient riverbed
gravels on Crow Creek. Individuals
panned stream gravels along the Trinity
River and recovered small quantities of
placer gold and silver.

A few flasks of mercury were retorted
from ore of the Altoona mine in the
Castle Creek area. The mine had been
idle since 1960.

Tulare.—Crude oil production was near-
ly 2 percent above the 1964 output but the
dry natural gas yield was 18 percent
lower. The Deer Creek oilfield and the
Trico gasfield yielded all the county’s
crude oil and natural gas.

Crude barite was mined at the Baro
claims in the Bald Mountain area and
shipped to a Kern County grinding plant.
Previously mined barite at the Barite
King property in Nine Mile Canyon was
sent to a plant in Little Lake, Inyo Coun-
ty, for upgrading. Limestone was quarried
near Orosi for dimension building stone,
and near Porterville for filler in animal
feeds, and for making mineral wool and
poultry grit.

Byproduct placer gold and silver were
recovered in a sand and gravel washing
plant on the Tule River.

Tuolumne.—Limestone was quarried at
Columbia (surface) and Sonora (under-
ground) and used to make lime for con-
struction, chemical, glass, agricultural, and
other uses. Marble was quarried in the
Sonora area for terrazzo. Diatomite was
mined near Keystone for use as light-
weight aggregate.

Three lode gold prospects were active
in the Sonora-Columbia area. Ores from
the Golden Star and Lazar were treated
by amalgamation and the bullion shipped
to the U.S. Mint in San Francisco. Con-
centrate was produced at the Hidden
Fortune and consigned to the Selby smel-
ter in Contra Costa County.

Ventura.—Crude oil production was 7
percent below the 1964 output and the
natural gas yield from oil Zones was 11
percent lower. A normal decline occurred
in most older fields. However, large de-
clines were reported in other fields: West
Montalvo was down 30 percent; Oxnard,
13 percent; Oakridge, 12 percent; South
Mountain and Saticoy, 9 percent each;
and Rincon, 7 percent. At the Sespe
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Canyon group, where 18 new wells were
completed, petroleum output rose 80
percent. Production of natural gas liquids
from the county’s 10 processing plants
was lower, continuing a decline begun in
1960. Though relatively small, the dry
natural gas yield was 37 percent higher.

Shale was quarried near Frazier Park
and Ventura. In both instances the mate-
rial was expanded by the producer for use
as lightweight aggregate. Limestone was
obtained from the Tapo Alto quarry and
prepared for use as a filler in animal
feeds and fertilizer, and for poultry grit.
Sandstone was quarried at several loca-
tions in the southwest part of the county.
Industrial sands from pits in the Santa
Paula and Oxnard areas were prepared
for foundry, filtration, and other industrial
uses. Gypsum was mined near Maricopa
and shipped to the producer’s Kern Coun-
ty cement plant.

Yolo.—Dry natural gas production was
up about 1 percent from the 1964 total.
The increase was credited to the Wood-
land field (discovered in 1963) which
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came into full production in 1965. All
other gasfields in the county reported
normal declines.

Sugar refineries at Clarksburg and
Woodland calcined purchased limestone to
produce lime and carbon dioxide used in
the refining process. Blast and engine
sands were prepared from sand dug from
pits near Marysville.

Yuba.—Three bucketline dredges oper-
ated on the Yuba River in the Marysville
area and recovered a high percentage of
the State’s placer gold and silver output.
All California’s platinum group metals
were recovered as a byproduct of this
dredging operation. Except for the Good
Luck “7” Mining Co. operation (nonfloat
washing plant) near Challenge, the re-
maining placer gold and silver was re-
covered by individuals who sluiced and
panned stream gravels in the Campton-
ville, Dobbins, and Smartville areas.

Old tailings from the dredging opera-
tions were the source for very large ton-
nages of sand and gravel used by the
construction industry.







The Mineral Industry of Colorado

By Carl L. Bieniewski' and William C. Henkes *

The mining and petroleum industries of
Colorado in 1965 produced mineral com-
modities valued at $331.2 million—an in-
crease of 5 percent over that of 1964. Sub-
stantial increases in the production of coal,
molybdenum, and vanadium caused the
higher value.

The State continued as the principal
domestic source of molybdenum, tin, and
vanadium.

Highlighting petroleum-industry activity
during the year were the development of
the Cache field in Montezuma County and
the experimental work conducted on oil
shale. Climax Molybdenum Co., Climax
Division, American Metal Climax, Inc., sur-
passed its 1964 ore-production record at
the Climax mine. As a result of dam and
highway construction, stone production
reached a record high for the State.

Fuels accounted for $144.5 million or 44
percent of the State total value of mineral
production, metals for $135.7 million or 41
percent, and nonmetals for $51 million or
15 percent.

Employment and Injuries.—Preliminary
data for 1965 and final data for 1964 com-
piled by the Federal Bureau of Mines for
employment and injuries in the mineral
industries, excluding the petroleum in-
dustry, are shown in table 3.

Legislation and Government Programs.—
Four contracts entered into by the Office of
Minerals Exploration (OME) since 1962
were still in effect; two provided financial
assistance for exploring gold-silver pros-
pects in San Juan and Rio Crande Coun-
ties and two for exploring silver prospects
in Mineral and Pitkin Counties. No new
contracts were executed during the year.

On October 28, the U.S. Atomic Energy
Commission (AEC) and Mining and Met-
als Division, Union Carbide Corp., signed a

stretchout contract for purchasing, through
December 31, 1970, uranium oxide concen-
trate produced at the company uranium
mills at Rifle and Uravan. Under the new
contract, the company in the 1963-66 peri-
od was to defer production and delivery of
2,520,000 pounds of U,O, from ore mined
from properties owned or controlled by the
company. The same amount was to be pro-
duced and delivered during 1967-68. In
1969-70, AEC was to purchase an amount
equal to that actually produced and deliv-
ered during 1967-68, subject to a maximum
of 2,520,000 pounds of UsOs. The total
quantity estimated that could be delivered
from January 1, 1963, through December
31, 1970, under the contract was approxi-
mately 16,745,000 pounds of U3Og incud-
ing U3Og in concentrates derived from ores
produced from eligible independent sources.
The price to be paid for the U3Og through
1968 was to be $8 per pound and that in
1969 and 1970 to be 85 percent of an allow-
able production cost per pound based on
the production costs in the 1963-68 period,
plus $1.60 per pound—subject to a maxi-
mum total price of $6.70 per pound.

Public Service ‘Company of Colorado
(PSC) announced plans to construct a $110
million, 330-megawatt, nuclear powerplant
using uranium and thorium fuel. AEC was
to assist the company in financing the
plant to be built by General Dynamics
Corp. 4 miles northwest of Platteville at
the junction of the South Platte and St
Vrain Rivers.

In February the Department of the In-
terior Oil Shale Advisory Board, appointed
by Secretary Stewart L. Udall in 1964,

C‘]Mining engineer, Bureau of Mines, Denver,
olo.

2 Petroleum engineer, Bureau of Mines, Den-
ver, Colo.
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Table 1.—Mineral production in Colorado*

1964 1965
Mineral Value Value
Quantity (thousands) Quantity (thousands)
Carbon dioxide (natural) -.__thousand cubic feet__ 211,830 $36 155,668 $26
Clays thousand short tons__ 558 1,275 631 1,446
Coal (bituminous) 4,355 23,427 4,790 24,431
Copper (recoverable content of ores, etc.)
short tons - 4,653 3,034 3,828 2,710
Feldspar long tons-.- W w 521 3
Gem stones NA 80 NA 80
Gold (recoverable content of ores, etc.)
troy ounces .. 42,122 1,474 37,228 1,303
Gypsum thousand short tons__ 100 398 102 427
Iron ore (usable)
thousand long tons, gross weight._ 35 231 114 787
Lead (recoverable content of ores, etc.)
short tons __ 20,563 5,388 22,495 7,018
thousand short tons.. 138 2,193 118 2,074
Molybdenum (content of concentrate)
thousand pounds -_ 46,378 69,207 250,715 218,609
Naiural gas (marketed) - million cubic feet._ r 113,691 13,489 126,381 16,303
M atural gas liquids:
LP gases thousand gallons__ 88,916 3,894 91,399 3,930
Natural gasoline and cycle products..._do---- 52,400 2,845 54,180 3,034
Peat short tons__ 217,931 188 31,179 236
Petroleum (crude) -.--thousand 42-gallon barrels__ 34,755 100,094 33,511 96,512
Pumice thousand short tons._ 61 114 56 134
Pyrites thousand long tons__ W W 30 90
Sand and gravel thousand short tons.. 20,746 22,227 20,810 22,041
Silver (recoverable content of ores, etc.)
thousand troy ounces-- 2,626 3,396 2,051 2,652
Stone thousand short tons.. 3,217 6,805 4,789 8,638
Tin (content of ate) long tons_. w w 32 76
Tungsten concentrate (60-percent ‘WOs basis)
short tons _._ W W 1,176 1,985
Uranium ore do 833,282 13,389 574,795 10,651
Vanadium do. 3,312 9,916 4,017 14,056
Vermiculite —oomoeeee s thousand short tons__ 3) D
Zinc (recoverable content of ores, ete.)
short tons __ 58,682 14,602 53,870 15,730
Value of items that cannot be disclosed:
Beryllium concentrate, cement, fluorspar, per-
lite, salt, and values indicated by footnote 2 and
symbol W XX 418,308 XX 16,234
Total XX 316,011 XX 331,216

NA Not available. r Revised.

dential data; included with ‘““Value of items that cannot be disclosed.”

W Withheld to avoid disclosing individual company confi-

XX Not applicable.

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

tion by producers).

Excludes shipments and value of Nye Metals, Inc.; included with “Value of items that cannot

be disclosed.”
3Less than 14 u

4Value of metals, $1 291,000; value of nonmetals, $17,017,000.

issued a report® on the development of
oil shale resources on public lands.

In April, Governor John A. Love signed
Colorado’s first involuntary unitization law.
The law, patterned after Interstate Oil
Compact Commission recommendation,
pemmitted The Oil and Gas Conservation
Commission of the State of Colorado to
order unit operation of an oil and/or gas
pool or parts of a pool when 80 percent of
the working-interest and nonpaying-interest
owners had agreed to the proposed unitiza-
tion.

A State legislative committee began a
study of surface mines to determine wheth-

er legislation should be passed setting forth
rules and regulations about rehabilitation
of the disturbed lands.

Three major strip-mining operators en-
tered into a voluntary agreement with the
Colorado Department of Natural Resources
for the restoration and vegetation of sur-
face-mined coal lands.

Contracts awarded for road work in the
State totaled $49.2 million.* Of this money
47 percent went for road building in the

3U.S. Department of the Interior. Interim
Report of the Oil Shale Advisory Board to the
Secretary of the Interior. Feb. 1, 1965.

4+ Engineering News-Record. State Highway
Contracting Plans: 1966 Will Be a Record
Breaker. V. 176, No. 14, Apr. 7, 1966, pp. 74-76.
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Figure 1.—Major mineral production areas in Colorado in 1965.

Table 2.—Value of mineral production in
constant 1957-59 dollars

(Millions)

Year Value
1956 $336
1957 335
1958 309
1959 319
1960 344
1961 844
1962 304
1963 r 308
1964 - r 302
1965 312

r Revised.

National System of Interstate and Defense
Highways. Under the Federal-Aid Program
for Primary and Secondary Highway Sys-
tems (ABC program), 247.4 miles of roads
was built.® Dam construction work was con-
tinued throughout the year on the Cure-
canti and Fryingpan-Arkansas projects and
on the Homestake Transmountain Water
Diversion project of the municipalities of
Aurora and Colorado Springs.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Asphalt and Related Bitumens (Gilsonite).
—At its refinery near Fruita, American
Gilsonite Co. processed gilsonite for elec-
trode-grade coke, gasoline, asphalts, and
road oils. Gilsonite was transported to the
refinery from the company mining opera-
tions at Bonanza, Utah, by pipeline. The
company planned changes in refinery
operations to recover additional products
for use by the chemical industry. Plans for
building a de-ashing unit announced in
1964 were abandoned.

In December, Colorado Bitumuls Co.,
Inc.,, a Denver firm, began constructing a
plant in Grand Junction for producing
water-emulsion asphalts.

Carbon Dioxide.—Output of carbon diox-
ide decreased 27 percent. Most of the mar-
keted carbon dioxide production was from
the McElmo field, Montezuma County;
sales from this one-well pool were 153.2

5 Bureau of Public Roads. Quarterly Report
on The Federal-Aid Highway Program, Dec. 31,
1965. Press Release BPR 665, Feb. 9, 1966.
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Figure 2.—Value of petroleum, and total value of mineral production in Colorado.

million cubic feet. The Nina View field,
Las Animas County, was shut in during
the year; gas sales, before the field was
shut in, totaled nearly 2.5 million cubic
feet. Large quantities of carbon dioxide al-
so were produced in Jackson County; how-
ever, because of traces of entrained hydro-
carbons, most of it was not marketed.

Coal (Bituminous).—Coal production, the
highest since 1949, was 10 percent or
435000 tons greater than in 1964. The in-
crease was due mainly to production from
the newly developed Seneca strip mine of
Seneca Coals, Ltd., in Routt County. The
operation provided fuel for the new 150-
megawatt steam-electric generating plant of
the Colorado-Ute Electric Association near
Hayden.

Of the 79 coal-mining operations with
production exceeding 1,000 tons, 72 were
underground mines having a total produc-
tion of 8.5 million tons, 73 percent of the
State total production. The Allen under-
ground mine of The Colorado Fuel and
Iron Corp. (CF&I) in Las Animas County

had the greatest production of all coal
mines in the State. Routt County was the
leading county accounting for 25 percent
of the State total.

Production from the seven strip mines
was 1.3 million tons or 27 percent of the
State total coal production. Three of the
seven mines each had production exceeding
100,000 tons, three each between 10,000 and
100,000 tons.

Of the 4.8 million tons of coal produced,
1.2 million tons was captive production
and 3.6 million tons was sold on the open
market. Nearly all of the captive produc-
tion was used for making steel in Colorado
and Utah. The principal purchaser and
consumer of coal was the electric-utility in-
dustry; 16 of the 21 steam-generating
plants in the State used coal for electric-
power generation.

The average value per ton for coal pro-
duced from underground mines was $5.73
and that from strip mines $3.35, compared
with $5.92 and $3.43, respectively, in 1964.

Under a contract awarded by the Federal
Bureau of Mines in October, two small
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Figure 3.—Value of mine production of gold, silver, lead, and zinc, and total value of

these minerals (including copper) in Colorado.

coal-outcrop fires that threatened coal re-
serves in northwestern Colorado were to be since the 1942 coal mine

The worst gas and coal-dust explosion

disaster at the

brought under control. Clyde Morris of Wadge mine in Routt County occurred on
Dodson, Mont., won the contract with a December 28 in the Dutch Creek mine of

bid of $11,635.

Mid-Continent Coal and Coke Co. near
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Table 3.—Employment and injury experience in the mineral industries

Man-  Mun- Number of Injury rates per
Average days hours injures million man-hours
Year and industry men worked worked a
working Days (thou- (thou- Non- Fre- .
daily  active sands) sands) Fatal fatal quency Severity
207 325 2,559 4 113 45.72 18,449
120 3 22 o 1 46.36 93
250 1,115 8,918 9 353 40.59 8,425
156 64 {1 J— 15 29.68 1,785
208 287 2,321 - 47 20.25 394
189 165 1,324 - 41 30.96 696
225 1,959 15,649 13 5670 87.25 7,173
225 337 2,691 11 119 48.31 28,595
86 3 P4, J——— 2 87.39 2,840
262 1,142 9,136 3 3562 38.86 38,699
153 62 492 1 12 26.42 13,959
208 222 1,799 3 36 21.68 10,346
210 192 1,687 1 39 26.02 4,283
236 1,958 15,678 19 560 36.93 9,054
P Preliminary.
Table 4.—Coal (bituminous) production, Natural Gas.—Marketed natural gas in-
by counties creased 11 percent in volume and 21 per-
(Excludes mines producing less than 1,000 ~ cent in value. The increase in gas sales was
ort tons) largely attributed to construction of new
Production gas pipelines in western and southeastern
County (short tons) Colorado. Total production of natural gas,
as reported by the State Oil and Gas Con-
1964 1965 . R o
servation Commission,? was 133 billion cu-
62,576 186,233 i - i
El Paso T4l e bic feet,a 1 I.)ercent mc'reas.e.
Fremo]nt - 29§,gg4 282,3% The principal counties, in gas sales, were
gi;?leis((l)n 462:982 304:761 La Plata first, followed by Moffat, Rio
Huerfano 49,921 48,27 Blanco, and Morgan. Output from La Plata,
8%?:132 83?:8%% Moffat, and Rio Blanco Counties increased
92,843 113,390 12, 13, and 6 percent, respectively.
175,471 194,671
90,213 67,175 The five largest dry-gas fields were Igna-
657,008 767876 cio-Blanco (36 billion cubic feet), Piceance
861,373 1,211,147 (4.6 billion cubic feet), West Hiawatha (4
765447 704425  pillion cubic feet), Powder Wash (4 bil-
4,355,245 4,790,458  lion cubic feet), and Sugar Loaf (3.4 bil-

Redstone in Pitkin County. Of the 30 men
in the mine at the time of the explosion, 9
perished almost immediately from the
force of the explosion, burns, and possible
carbon monoxide poisoning; 21 men escap-
ed uninjured. The mine had been classified
as gassy in accordance with the laws of the
State and under the provision of the Fed-
eral Coal Mine Safety Act.

According to Federal Bureau of Mines
investigation, the disaster was caused by ig-
nition of an accumulation of methane by
an electric arc or spark when a temporary
splice in the trailing cable of the loading
machine shorted out.

lion cubic feet). Wet gas from the Rangely
Weber formation amounted to 31.7 billion
cubic feet. Adena and Wilson Creek fields
also yielded large quantities of wet gas: 4
billion and 2.4 billion cubic feet, respec-
tively.

The State had 701 producing gas wells at
yearend. During the year 53 new gas wells
were completed, including a significant dis-
covery well in Kit Carson County.

The Oil and Gas Conservation Commis-
sion, in a report to the Interstate Oil Com-
pact Commission, stated that an estimated

¢ The Oil and Gas Conservation Commission
of the State of Colorado. Colorado QOil & Gas
Statistics, 1965, part II. All petroleum and
natural gas production figures cited in the
county section also are from this work.
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398.5 billion cubic feet of gas reserves was
shut in; 82 percent was in northwestern, 14
percent in southwestern, and the re-
mainder in eastern Colorado. 7

Continental Oil Co. discovered the Smo-
key Hill field in Kit Carson County; the
discovery well was completed with a flow
gauge of 6.6 million cubic feet of gas per
day from the Morrow formation (Pennsyl-
vanian) . Of great significance was the he-
lium content of the gas: Analysis indicated
431 percent helium, 69.13 percent nitro-
gen, and 25.68 percent hydrocarbons.

Garfield Gas Gathering Co. was sold to
Cascade Natural Gas Corp. of Seattle,
Wash. The new firm continued construct-
ing 35 miles of gathering system and 115
miles of 14-inch and 10-inch interstate
pipeline from Divide Creek field to the
Mountain Fuel Supply Co. pipeline at Bo-
nanza, Utah. At a cost of $7 million, this
system opened the Divide Creek field to
markets nearly 10 years after its discovery.
Cascade made agreements with Mountain
Fuel Supply Co. to furnish the latter with
25 million cubic feet of gas per day during
the first year of operation and 50 million
cubic feet daily during the second year.

A second significant gas pipeline was
that of Baca Gas Gathering System, Inc.
The line, 40 miles of 30-inch and 12-inch
pipe, connected the Midway, Flank, and

Greenwood gasfields, Baca County, to Pan-_

handle Eastern Pipe Line Co. facilities in
Morton County, Kans.

At midyear, Western Slope Gas Co., a
subsidiary of PSC, announced plans to
store gas in the virtually depleted Asbury
Creek gasfield, near Grand Junction. The

field had an estimated capacity of 2.9 bil-
lion cubic feet of gas at a pressure of 800
pounds per square inch; the ultimate in-
jection rate was to be 5 million cubic feet
daily. Storage was to be in the Dakota
sandstone (Cretaceous). The reservoir was
to serve a dual purpose: It would enable
Western Slope Gas to stabilize the Btu con-
tent of marketed gas by blending the low-
Btu gas from the Garmesa area with the
high-Btu gas from the Dragon Trail and
Lower Horse Draw areas; and it would
permit the more uniform year-round
operation of the Continental Oil Co. Fruita
gas plant which extracted liquids from the
gas.

In addition to the approved Asbury
Creek field, there were two underground
gas-storage facilities with an ultimate gas-
storage capacity of 8.2 billion cubic feet:
the Leyden coal mine, Jefferson county;
and the Springdale field, Logan County.
The Fort Morgan field, Morgan County,
was to be converted to gas storage with a
capacity of 12.9 billion cubic feet.?

Natural Gas Liquids.—Production of nat-
ural gas liquids at the 14 extraction plants
increased 8 percent. Associated Oil & Gas
Co. commenced operations in May at its
Loveland plant, Larimer County; by year-
end, the plant had produced 13,042 barrels
of liquids.

In March, Continental Oil Co. released
details of its new dry-desiccant (charcoal)
adsorption process used at the Fruita gas
plant, completed in December 1963. The
process increased recovery of propane in 2

T Work cited in footnote 6, part I, p. 6.
8 Work cited in footnote 6, part III, p. 5.

Table 5.—Natural gas liquids extraction plants in 1965

Gas
input Products
Plant County Owner (million (thousand
cubic feet) barrels)
Adena oo Morgan 5,658 497
Bijou o Associated Oil & Gas Co 1,465 209
Ft. Morgan —.—__-_ [ 1 J—— Natural Gas Producers 1,559 36
Fruita Mesa® Continental Oil Co —-—_- 4,871 93
Little Beaver __Washington o 1,695 319
Loveland Larimer Associated Oil & Gas Co --- 104 13
McClave Kiowa Fleetwood Drilling Co —-——-- 670 9
Minto __ ---Logan Sunray DX Oil Co — e 51 10
Padroni do Associated Oil & Gas Co --- 1,079 16
Rangely - Rio Blanco __._Chevron Oil CO oo 31,452 1,148
Roggen Weld McWood COrp —eoeeccmeeeee e 93
San Juan .- La Plata .- El Paso Natural Gas Co —--— 53,653 808
Vallery - Morgan - Associated Oil & Gas CO ——cooone 853 €7
Yenter Logan do 3,296 283

Source: The Oil and Gas Conservation Commission of the State of Colorado. Colorado Oil ami
Gas Statistics, 1965. Part IV, Gasoline and Extraction Plants, 4 pp.
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gas stream from 60 to 70 percent in a typi-
cal dry-desiccant plant to 75 percent. The
fully automated plant—operated unattend-
ed 16 hours daily—had a daily capacity of
20 million cubic feet of gas. For the first
year of operation, downtime averaged less
than 1 percent. The plant processed 4.9
billion cubic feet of gas owned by Western
Slope Gas Co. and extracted 93,000 barrels
of liquids.

Oil Shale—Research on oil shale was
conducted throughout the year at the Gov-
emnment experimental oil-shale facilities
near Rifle, leased to Colorado School of
Mines Research Foundation, Inc. Experi-
ments were conducted and operational
runs made to determine effects of shale
rate, air rate, recycle-gas rate, preheated
combustion air, shale-bed height and shale-
particle size on oil yield.

The recovery of oil and oil mist and the
problem of dust carryover in the oil prod-
uct were also investigated. The Anvil
Points mine was reactivated to supply
shale for the pilot-plant retort operations.
All work was done under contract by So-
cony-Mobil Oil Co., Inc.,, who with Hum-
ble Oil & Refining Co., Continental Oil
Co., Pan American Petroleum Corp., Phil-
lips Petroleum Co., and Sinclair Research,
Inc, a division of Sinclair Oil and Gas Co.,
had a cooperative agreement with the Col-
orado School of Mines Research Founda-
tion, Inc., for sharing the research informa-
tion.

A 6-inch-diameter drillhole, designated
as Colorado Corehole No. 1, pierced the
thickest oil shale deposit ever found in the
State. The hole, drilled for the Federal Bu-
reau of Mines, was located in the NWwWz
NE} SE} sec 13, T 1 N, R 98 W, Rio
Blanco County. The core samples showed
the oil shale to be essentially continuous
from the point where it was first encoun-
tered, about 950 feet below the surface, to
the bottom of the 2,600-foot hole. Strati-
graphic studies indicated that the deposit
may extend downward for another 600
feet. Data obtained from the corehole was
to be used in evaluating the site for a pos-
sible underground retorting experiment.

Colony Development Co. constructed a
prototype oil shale plant near Grand Val-
ley; the plant was to test 2 method of ex-
traction developed by The Oil Shale Corp.
(TOSCO), one of three companies which
formed Colony. Designed to extract 700 to

MINERALS YEARBOOK, 1965

800 barrels per day from 1,000 tons of oil
shale, the plant was operated on a test ba-
sis in the latter part of the year. The com-
pany signed a contract with the Federal
Bureau of Reclamation for obtaining water
from the Colorado River for use in the
prototype plant and later for a large com-
mercial plant.

The second annual symposium on oil
shale was held in Denver on April 22-23
under the joint sponsorship of the Colora-
do School of Mines and the Colorado
School of Mines Research Foundation, Inc.?

In a new report,10 the U.S. Geological
Survey estimated that the equivalent of 80
billion barrels of oil exists in high-grade
accessible shale in the Green River forma-
tion in Colorado, Utah, and Wyoming.

Denver Research Institute of the Univer-
sity of Denver announced that a new re-
search program would be undertaken on
the public-policy questions raised in devel-
oping the shale oil industry. The first
study was to deal with the economic im-
pact of a shale oil industry on the Western
Slope of Colorado.

Peat.—Peat production, surpassing the
1964 high of 27,931 tons by 3,248 tons, was
as follows: Moss, 20,768 tons; humus, 6,671
tons; and reed-sedge, 3,740 tons. The peat
was produced at 16 operations: 5 in
Boulder County, 3 in Park County, 2 each
in Gilpin and La Plata Counties, and 1
each in Alamosa, Chaffee, Lake, and Teller
Counties. Boulder was the leading county
with 8,685 tons. Of the 31,179 tons pro-
duced, 27,229 tons was used for general soil
improvement and 3,950 tons for mixed fer-
tilizer and packing material. Except for
2,642 tons packaged, the peat was bulk
shipped. Only 6,071 tons of the total out-
put was processed. The average price per
ton for unprepared peat was $6.62 and
that for processed peat $11.50.

Petroleum.—Production of crude petro-
leum declined steadily since the peak year
of 1957, except for a slight increase in
1960; this trend continued through 1965,
with output 4 percent lower than in the
previous year. In spite of this decline, pe-
troleum continued to be the most valuable

Quarterly
V. 60, No. 8,

? Second Symposium on Oil Shale.
of the Colorado School of Mines.
July 1965, 200 pp.

1 Duncan, Donald C., and Vernon E. Swanson.
Organic-Rich Shale of the United States and
ggorld Land Areas. Geol. Survey Cire. 523, 1965,

pp.
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single mineral commodity, accounting for
29 percent of the total value of mineral
production.

The Rangely Weber reservoir was the
source of 44 percent of the State produc-

tion. At yearend, after 22 years 11 of opera-
tion, Rangely (Weber) had a cumulative

11 Although oil was diseovered in the Weber
sand in 1933, development did not begin until
1944.

Table 6.—Crude petroleum production, by counties

(Thousand 42-gallon barrels)

2,283 1,488
4

3
Rio Blanco 18,109 17,769
81 4

Routt —ceeo—o

1964 1965 Principal fields in 1965, in order of production
492 601 Mocassin, Badger Creek, Middlemist, Beacon, Deer Trail,
Windy Hill,
7 68 Price Gramps.
197 166 Flank.
6 Bent’s Fort.
2 2 Boulder.
24 21 Florence-Canon City.
355 303 McCallum, Battleship.
16 15 Brandon.
43 30 Red Mesa.
398 302 Loveland, Wellington, Fort Collins.
3,495 3,510 Northwest Graylin, Mount Hope, Divide, Saber, Lewis
Creek, West Padroni.
856 808 Powder Wash, Iles, Danforth Hills, Buck Peak.
513 1,309 Cache, Flodine Park.

Adena, Sand River, Zorichak, Bijou.

Comanche.

Rangely, Wilson Creek:

North Sage Creek, Grassy Creek, Tow Creek.

Plum Bush Creek, Bison, Big Beaver, Rush Willadel,
Lindon, Little Beaver.

Blaﬁ:;( Hollow, Pierce, Southwest Roggen, New Raymer,

Washington - 6,224 5,381
Weld oo 1,592 1,636
am.
Yuma 3 Eastward.
Total —ce—cemm 34,755 83,511

Source: The Oil and Gas Conservation Commission of the State of Colorado. Coloradoe Oil and
Gas Statistics, 1965. Part II: Oil & Gas Production, 83 pp.

Table 7.—Principal oilfields in 1965

Production C lative production

to Jan. 1, 1966

Field County

0il Gas 0il Gas
(barrels) (thousand  (barrels) (thousand
cubic feet) cubic feet)
Rangely (Weber) —o———- Rio Blanco —-—_.- -~ 14,662,288 81,680,987 369,016,301 611,186,382
Wilson Creek ——coooeeemoeeee do - 2,559,147 2,378,972 58,159,470 32,027,110
Cache Montezuma 1,032,336 1,376,690 1,229,295 1,589,552
Adena Morgan e 828,530 8,966,316 57,430,193 63,585,433
Plum Bush Creek —--———- ‘Washington - 759,294 89,302 15,608,124 1,740,050
Black Hollow Weld 758,470 28,173 7,120,390 192,770
Rangely (Mancos) -——-- Rio Blanco oo LTIR (1 S — 10,018,442 _____ __ __
BisOn o --Washington _ 410,612 673 2,276,027 2,467
Big Beaver — o meeeeee dO e 407,361 86.098 9,344,533 1,371,509
Rush-Willadel do 388,435 658 1,510,805 10,765
Graylin, NW Logan 385,106 53,619 10,874,404 10,945,936
Mount Hope oo [ 1 Y —— 368,332 3,236 5,514,477 5,837,601
Pierce Weld 331,200 17,489 5,670,615 143,496
Divide Logan 329,301 7,268 3,621,904 3,095,914
Lindon oo ‘Washington - 290,862 964 1,709,071 10,462
Little Beaver do 285,713 583,062 15,449,482 18,304,045
Blade do 255,927 oo 1,810,280 e
Saber Logan-Weld 251,941 1,261,230 895,472 2,877,057
Flodine Park Mont 224,384 945,152 1,095,407 2,808,644
McCallum e Jackson oo 217,098 19,509,491 5,150,468 1 429,939,644
Monte oo Washington .. 210,855 = oo 220,001 e
Lewis Creek Logan 194,072 320,240 4,952,453 3,575,010
Padroni, W do IR 1 S —— 1,849,264 251,221
Bobcat Washington oo 185,852 279,250 6,466,303 5,009,522
Loveland Larimer 178,278 187,107 691,977 639,652

1 Carbon dioxide.

Source: The Oil and Gas Conservation Commission of the State of Colorado. Colorado Oil and
Gas Statistics, 1965. Part II, Oil and Gas Production, 83 pp.
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Table 8.—Drilling for petroleum in 1965, by counties

County Qil Gas Dry Total Footage County Oil Gas Dry Total Footage
Exploratory Yuma ________ 1. 11 12 55,032
8 8 51,964 Total 12 1 231 244 1,211,895
4 4 22,897
1 1 3,152
6 6 31,806 Development
é :13 lg .gil?z completions:
) 1
Dolores - 1 1 10,465 125 %g lég:gzg
Elbert __ 2 2 14,590 1 1 1,680
El Paso - 2 2 17,956 1 2 10,720
Grand -. 1 1 3,019 2 2 7,565
Gunnison 11 200 2 3 15506
2 2 6,151 1 23 154,758
2 2 11,260 5 10 49,619
1 2 11,835 18 25 128,728
1 1 2,550 1 6 34,544
3 3 16,628 7 17 99,816
2 2 12,287 27 46 130,118
33 86 187,917 11 18 100,006
_____ 3 3 9,69 1 1 3,833
............. 6 6 21,974 1 1 4,543
9 9 30,931 3 4 20729
------- 10 12 69,676 33 68 217,757
_____ 1 1 ,72. 2 2 7,246
i } g,ggg 35 46 211,801
Rio Blanco .. ___ Z 8 8 40801 1d 1128 140,989
utt oo ___ __ 1 1 1,120 Total e 101 52 179 1333 1,514,868
San Miguel —___ ___ __ 2 2 12,508
Washington ... 8 __ 83 86 891,677 Total all
Weld o 3 - 21 24 185274 drilling .___ 118 53 410 1577 2,726,763

1Includes 1 service well.
Source: Oil and Gas Journal.

production of nearly 369 million barrels,
thus ranking it as one of the leading fields
in the Nation. In the Rocky Mountain re-
gion, it was exceeded in total production
only by the 76-year-old Salt Creek field,
Wyoming. The 25 principal oilfields in the
State yielded 78 percent of the oil produc-
tion. '
The outstanding petroleum development
was the Cache field, Montezuma County.
The field, discovered in 1964, had 15 pro-
ducing wells drilled and completed during
the year. Production was from the Ismay
zone of the Paradox formation (Pennsyl-
vanian); in 1965, output was more than 1
million barrels.
° The State had 41 fluid-injection projects
in 40 fields. In the Wilson Creek field, gas
and water were injected into the Morrison
formation (Jurassic); water was injected into
the Sundance formation (Jurassic). Of the
projects 37 were water-injection, 1 was gas,
and 3 were combined gas and water-injec-
tion. Water injection was begun in the
Muddy sandstone reservoir (Cretaceous) in
the Clarks Lake field, Larimer County, on
August 5. No fluid was injected into the
Aztec Wash field Tocito reservoir (Creta-
ceous) nor into the Phegley field “D” sand-

stone reservoir (Cretaceous). Injection into
the Xenia-West field “J” sandstone reservoir
(Cretaceous) was stopped in May.12

Drilling increased by 12 wells, although
total footage decreased 113,000 feet. Ex-
ploratory drilling declined 12 percent; the
success ratio was 5.3 percent, compared
with 11.9 percent for 1964. Rio Blanco
County had the most development activity
and Washington County the most wildcat
drilling.

One of the most significant 1965 discov-
eries was the Mississippian oil found in the
Brandon field, Kiowa County. Fremont Pe-
troleum Co. deepened an old well in the
small Brandon Lansing-Kansas City (Penn-
sylvanian) field and completed it as a new-
pay discovery in the Mississippian, pump-
ing 138 barrels of oil per day. In the 3
months of 1965 after its completion, the
well yielded 11,803 barrels of oil.

On June 19, the Union Pacific Railroad
Co. announced the sale of its interests in
the Rangely oilfield. The price to the pur-
chaser, Pan American Petroleum Corp., re-
portedly was $62 million. Union Pacific

12 Work cited in footnote 6, Part III, 13 pp.



Table 9.—Oil and gas discoveries in 1965

Initial
production
Location Gross Total Bar- Thou- Date of
County and field Well Operator Producing producing depth relsof sand comple- Remarks
Sec- Town- Range formation interval (feet) oil cubic tion
tion  ship (feet) per  feet
day of gas
per
day
Garfield County:
Mam Creek. No. 1 Shaeffer-__Chevron Oil Co-.. 12 7S 93 W Mesaverde o.eo-- 6,778-6,924 8,738 -== 1,300 Nov.16 Flowed; new
pay;
OWWO.
Kiowa County:
Brandon. No. 1 Harrison.._Fremont Pe- 9 19 S 45 W Mississippian -. 4,781-4,78715 5,040 138 __... Sept.24 Pumped; new
troleum Co. pay;
OWDD.
Kit Carson County:
Smoky Hill. No. 2 Loweaa—-- Co(r:ltinental 0il 1 11 S 46 W Morrow —eee———- 5,477-5,485 5,755 --- 6,639 Jan. 26 Floﬁwl:ald; new
0. eld.
Larimer County:
Kelim, No. 1 Rausler-.._Reserve Petro- 2 5 N 68 W Niobrara ... 7,010-7,130 8,157 60 --.-- Jan.16 Pumped; new
leum Co. field;
OWWO.
No. 1 Propst-.-__Stuarco Oil Co.,, 10 10N 53 W “J” Sandstone__ 5,03414-5,036 5,100 60 -.—-. Aug.24 Pumped; new
Inc.-Don C. field.
‘Winslow.

Camino oo No. 1 B State _"Palgﬁl(:k A. 9 6 N 52 W “D” Sandstone-- 4,511-4,514 4,657 117 ... Feb.7 Do.

oheny.

Dude e No. 1 McConley_-_Bander & Couch-- 30 8N 53 W ‘“J” Sandstone-. 4,982-4,988 5,070 185 .-~ Aug.9 Pumped;
combined
with Key
field.

Shoreline ... No. 1 Whitacre-.Toltek Drilling 9 9N B8 W[ . _____ [: [ J—— 4,875-4,884 2 .

Go.-Lee Swed- [ o st amione et } 5175 15 .. Deo.23* Pumped; new
und. N
“D” Sandstone-. 4,724-4,728 5,176 —— 8,700 Mar.19 Well flowed;
reworked.
Moffat County:
Buck Peak. No. 2 Voloshin___The Atlantic 26 6 N 90 W Trout Creek __._1,798-1,916 3,851 —== 1,928 Oct. 19 Flowed; new
Refining Co. pay.
Morgan County:
XOr oo No. 1 Rigli ......Champlin Petro- 82 2N 58 W “D” Sandstone.. b,821-5,824 6,826 68 wems ADr 19 Flowed; new
leum Co., field.
Stuareo Oll
Co., Ine., Rob-

ert Schulein.

OdVIOTOD A0 AYISNANI TVIININ dHL
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Table 9.—Oil and gas discoveries in 1965—Continued

Initial
production
Thou-
Date of
Gross Bar- sand 1
Producing producing  Total rels of cubie ooggﬁe- Remarks
County and field Well Operator Sec- formation interval depth  oil feet
tion (feet) (feet) per of gas
day per
day
[€533.1- . ——— No. 1 Bolinger__.Exeter Drilling 30 “J” Sandstone__ 5,034-5,085% 5,121 20 __.- Nov.21 Pumped; new
Co., N. M. field.
Tobison, Pru-
dential Oil Co.
Unnamed ______ No. 1 Huey-Lee__Millard Huey ... 12 Muddy - 5,430-7 5,642 3 -——- Jan.20 Pumped; new
eld;
OWWO.
‘Washington County:
Azure . No. 1 Egbert..__.Allison Drilling 13 “D” Sandstone-. 4,75515— 4,901 126 _.-__. Jan.16 Pumped; ex-
Co., Inc., Jim 4,759% tension.
Stubbs.
Faro —eo.._____ No. 1 Hickert..__R. E. Hibbert __. 24 “J” Sandstone-_ 4,246—4,250 4,343 222 .... May"7 Swabbeg;ld
new field.
Monte __________ No. 1 Cowles. R. E. Hibbert- 25 8S B2W _____ do —_——__ 4,215-4,218 4,330 150 ... Nov.262* Pumped; new
Allison Drilling field.
Co., Inc.
Weld County:
Jade __________ No. 2 Lauer John T. Dixon... 12 Timpas ... 6,040-6,059 6,105 2 .- Nov.112 Do.
Tampa ——_—_____ No. 1 Berglund-__Texaco Inc _._.__ 19 “J” Sandstone_. 7,392-7,402 7,458 44 877 Oct. 27 Flowed; new
eld;
OWWOo.
Voltage ________ No. 1 Rothrock -_Clark Oil & Re- 2 TN W _____ [ (Y. 6,105-6,107 6,156 79 .- Mar.81 Pumped; new
fining Corp. field.
Wild Horse —____. No. 1 Nickerson_._.___ do e 9 “D” Sandstone.. 6,359-6,368 6,488 80 __—- Oct.17 Do.
Wrangler __.____ N% 1 Eulalia  Bright & Schiff_.. 26 10N 56 W _____ do oo __ 5,714-5,716 5,790 35 1,000 Sept.14 Flowed; new
ervi. eld.
Yuma County:
Eastward. No. 1 Pioneer Stuarco Oil Co., 21 “D” Sandstone.. 3,723-3,728 3,852 29 _... Sept.22 Pumped; new
Farms. lIm:., Petro- field.
eum, Inc.,

Equity Oil Co.,
Carver-Dodge
0il Co.

1 OWWO—OId well workover; O

2 Well completed in 1964.

'WDD—OId well drilled deeper.

Source: Petroleum Information Corp.; 1965 Resume, Oil and Gas Operations in the Rocky Mountain _Region.
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had held nearly 13 percent interest in the
Weber reservoir unit.

The State’s oil refineries processed 12.8
million barrels of crude oil, 14 percent
more than in 1964. Of this oil, 10.2 million
barrels was received from out of State;
Wyoming supplied 9.4 million barrels,
Montana 709,000 barrels, and Utah 116,000
barrels. Of the shipments of crude oil out
of the State, most, 164 million Dbarrels,
went to Utah; the balance went mainly to
Ohio, Illinois, and Indiana. At yearend,
two refineries were in operation: Continen-
‘tal Oil Co. and Tenneco Oil Co., both in
Denver. The Denver and Alamosa
refineries of Oriental Refining Co. were
shut down throughont the year. The
former Uinta Oil Refining Co. plant at
Rangely was purchased by Lubco Oil &
Refining Co. in December 1964 and was
inactive in 1965. Continental Oil Co. pur-
chased the Denver refinery of Empire Pe-
troleum Co. The refinery, located across
the street from Continental’s 20,000-barrel-
per-day refinery, was to complete the range
of products offered by Continental.

Wyco Pipe Line Co. built an 89-mile,
6-inch, and a 4-mile, 8-inch products pipe-
line from the southern end of its existing
system at Denver southward to Fountain.

METALS

Beryllium.—A small quantity of berylli-
um concentrates (beryl) came from four
operations in Boulder, Fremont, and Jeffer-
son Counties. The beryl, purchased by
Beryl Ores Co., Arvada, was used in the
preparation of beryllium compounds for
the ceramic industry.

Cadmium.—Cadmium was recovered from
flue dust, dross, and byproduct materials
from company smelters and other sources
at the Globe smélter of American Smelting
and Refining Co. (Asarco) in Denver. The
output was not included in the State min-
cral production because the origin of the
processed materials could not be deter-
mined.

Copper.—Although the same number of
mines (45) had copper production as in
1964, the output of recoverable copper was
18 percent less than that of 1964. The de-
cline in output was caused by decreases in
ore production at the two major mines, the
Idarado mine of Idarado Mining Co. in
Ouray and San Miguel Counties and the

183

Eagle mine of The New Jersey Zinc Co. in
Eagle County. The weighted average price
of copper for the year was 35.4 cents per
pound, a 28 cents increase over that of
1964. The price increase kept the value of
copper production from decreasing more
than 11 percent below the 1964 output val-
ue. San Miguel was the leading county
with 43 percent of the State output.

Gold.—Gold production was down 4,894
troy ounces. Most of the gold was recov-
ered as a byproduct from milling base-
metal ores. Of the 42 base-metal mines
with some reported gold production. only
three—the Idarado mine in Ouray and San
Miguel Counties, the Eagle mine in Eagle
County, and the Sunnyside mine in San
Juan County—had production greater than
1,000 troy ounces. However, because of de-
creases in ore production, the Idarzdo and
Eagle mines also accounted for most of the
drop in gold production.

Production from placer mines totaled
1,184 troy ounces, 3 percent of the State
gold production. Of the 13 mining opera-
tions classed as placer mines, 8 were sand
and gravel operations in the Denver area
at which gold was recovered as a byprod-
uct. A few ounces of gold was recovered
from mill tailings and smelter cleanups.

Iron Ore—Output of iron ore, slightly
more than triple that of 1964, came from
four mining operations. Magnetite ore
mined by Pitkin Iron Corp. in Pitkin
County was sold for use in making steel
and cement. Brown ore (limonite) mined
by Sigma Mining Co. and Minerals Pig-
ments & Metals Division, Chas. Pfizer & Co.,
Inc, in San Miguel County was used for
making paint pigments; output by Theresa
B. Robinson in San Miguel County was sold
for soil amendment.

General Chemical Division, Allied Chem-
ical Corp., produced agglomerates (cinder)
from processing pyrite at its sulfuric acid
plant in Denver. The agglomerates, con-
taining 64.7 percent iron, were sold for use
in making steel and cement. Because this
material was classified as a secondary prod-
uct, the output and value were not in-
cluded as mineral production in the Statc.

Lead.—Lead production increased 9 per-
cent in quantity and 30 percent in value.
The greater increase in value was due to
an increase in the average weighted price
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Table 10.—Mine production of gold, silver, copper, lead, and zinc, in terms of
recoverable metals *

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

Year ————————————— (thousand Troy Value Troy Value
. short ounces (thou- ounces (thou-

Lode Placer tons) sands) (thou- sands)

sands)

93 16 943 77,500 $2,712 2,026 $1,833
57 19 938 67,515 2,363 1,965 1,817
25 16 872 48,882 1,711 2,088 2,265
47 19 975 33,605 1,176 2,307 2,951
58 19 1,052 42,122 1,474 2,626 3,396
58 13 1,021 37,228 1,303 2,051 2,652
NA NA NA 40,775,923 921,034 777,538 613,300

Copper Lead Zine Total

value

Short Value Short Value Short Value (thou-

tons (thou- tons (thou- tons (thou- sands)

sands) sands) sands)

1956-60 (average) __ 3,945  $2,554 17,192 $4,549 88,209  $9,143 $20,791
1961 4,141 2,485 17,755 8,658 42,647 9,809 20,132
4,534 2,798 17,411 3,204 43,351 9,971 19,944
4,169 2,668 19,918 4,302 48,109 11,065 22,062
4,653 3,034 20,563 5,388 53,682 14,602 27,894
3,828 2,710 22,495 7,018 53,870 15,730 29,413
320,356 107,679 2,859,465 350,859 2,166,515 419,301 2,412,173

NA Not available.

1Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings
9rdish$§s retreated, and ore, old slag, or tailings shipped to smelters during the calendar year
indicas .

2 Does not include gravel

Thod

Table 11.—Mine production of gold, silver, copper, lead, and zinc in 1965, by counties,
in terms of recoverable metals

Mines Material Gold (lode and Silver (lode and
producing 1 sold or placer) placer)
County ~——————————— treated 2
Lode  Placer (short Troy Value Troy Value
tons) ounces ounces

Adams . ______________ —- 4 334,571 3922 332,270 2102,380 2$132,378
Bould 1 —_—— 101 7 245 19 25
Clear Creek —______________ 10 — 2,706 94 3,290 56,240 72,719

Custer 2 — (®) *) (3) (3) (3

Dolores 2 ——- (3) ) (3) (3) (3)
Eagle 1 —— 272,428 3,024 105,840 529,536 684,690
Gilpin 2 4 2,516 49 1,715 33 43
Gunnison . ___________ 3 —— 87,546 145 5,075 404,602 523,150
2 ——— 212 . 1,078 1,387
——— 4 - 364 12,740 61 79
1 ——— 2,007 45 1,575 2,036 2,632
2 — 1,068 40 1,400 183 237
2 — 43,182 547 19,145 185,449 239,785
7 ——— 81,694 6,009 210.315 119,537 154,561
6 1 4,949 79 2,765 24,346 31,479
—— —— 194 1 35 303 392

2 J— (3) (2) (3) ) (3)
9 —— 182,704 2,052 71,820 218,665 282,734
4 ——— 300,763 23,814 333,490 404,496 523,013
2 — 3,899 36 1,260 2,146 2,775
58 13 1,020,540 37,228 1,302,980 2,051,105 2,652,079

58 19 1,051,508 42,122 1,474,270 2,626,431 3,395,975
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Table 11.—Mine production of gold, silver, copper, lead, and zinc in 1965, by counties,
in terms of recoverable metals—Continued

Copper Lead Zine Total
: To
County Short  Value Short Value Short Value value
tons tons tons

Adams oo 343 3$30,126 31,671 3$521,367 31,658 3$484,150 331,200, 291
____________________ 270
Clear Creek - 3 49 15,257 45 13,257 106,824

- ) () 3) (3) ) (3

(R 3 () 3 (3
3,151 983,237 24,632 17,192,442 9,462,800
4 L — 1,810
2,561 799,063 4,423 1,291,648 2,844,540
10 3,229 10 2,891 7,755
____________________ 12,819
26 8,003 10 2,993 16,017
[ T L J 1,688
1,549 483,319 2,286 667,395 1,578,679
1,833 571,818 2,436 711,210 1,940,414
186 58,110 46 13,534 113,676
156 71 20,688 21,767

3) 3) @) ) (]
4,328 1,350,211 8,658 2,528,811 4,553,906
i 7,012 2,187,650 9,560 2,791,418 7,497,505
Summit oo ___ 3 1,876 118 36,988 35 10,103 53,002

Total:

1965 2,710,224 22,495 17,018,440 53,870 15,730,040 29,413,763
1964 3,033,756 20,563 5,387,506 53,682 14,601,504 27,893,011

1 Operations at slag dumps and old mill or miscellaneous cleanups not counted as producing mines.
2 Does not include gravel washed.
3 Production of Adams, Custer, Dolores, and Saguache combined to avoid disclosing individual

company confidential data.
% Less than 14 unit.

Table 12.—Mine production of gold, silver, copper, lead, and zinc in 1965, by classes of ore
or other source materials, in terms of recoverable metals

Material
Number sold or Gold Silver Copper Lead Zine
Source of treated (troy (troy (pounds) (pounds) (pounds}
mines! (short ounces) ounces)
tons)
Lode ore:
6 1,215 117 141 100 200 JES—
3 223 33 415 300 2,700 _—
7 5,483 49 62,874 8,000 97,600 90,000
16 6,921 199 63,430 8,400 100,500 90,000

Copper and zin¢ ———-._- 2 278,115 3,052 538,347 1,636,100 6,302,800 49,263,800
Copper-lead-zine —- - 4 378,213 29,695 518,883 4,142,100 17,742,900 24,078,100
Copper-zine _—_-__ - 1 431 136 7,300 800 10,200
Lead ———o___ - 12 5,534 105 30,827 18,600 511,400 91,600
Lead-zinc - - 23 346,658 2,921 896,972 1,839,800 20,279,300 34,044,100
ZiNC oo 1 () (2) * (2 * ()
Total oo 41 1,008,951 35,778 1,985,165 7,643,900 44,837,200 107,487,800
Other “lode’” material:
Gold mill cleanup - ®) 1 4 -
Gold tailings -- 1 2,466 22 3 -
Copper slag ___________ ) 14 1 303 1,400 1,000
Copper-lead cleanup .- (%) 7 9 502 600 7,300 200
Lead-zinc tailings —-—-_ 1 2,000 36 1,534 1,700 44,000 20,300
Zine cleanup __________ ®) 180 oo 141,700
Total 2 4,668 72 2,342 3,700 52,300 162,200
Total ‘‘lode” material_- 58 1,020,540 36,044 2,050,937 7,656,000 44,990,000 107,740,000
Gravel (placer operations) _ 18 o 1,184 168
Total all sources ____ 71 - 1,020,540 87,228 2,051,105 7,656,000 44,990,000 107,740,000

1 Detail will not necessarily add to totals because some mines produce more than one class of

material.
2Com)er and zinc combined to avoid disclosing individual company confidential data.
3 From properties not classed as mines.

237-043 O-67—13
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Table 13.—Mine production of gold, silver, copper, lead, and zinc in 1965, by types of
material processed and methods of recovery, in terms of recoverable metals

Type of material processed Gold Silver Copper Lead Zinc
and method of recovery (troy (troy (pounds) (pounds) (pounds)
ounces) ounces)
Lode:
Amalgamation:
Ore 9,694 3,375
Cleanup —— e 4
Tailing - 22 3
Total . 9,720 3,378
Concentration, and smelting of
concentrates:
Ore 23,961 1,694,436 6,585,300 44,782,700 107,476,400
Tailing oo 36 1,534 1,700 . 44,000 20,300
Total oo 23,997 1,695,970 6,587,000 44,826,700 107,496,700
Direct-smelting:
re 2,317 850,784 1,067,000 155,000 101,400
Slag 1 303 R 1,000 oo
Cleanup oo 9 502 600 7,300 141,900
Total o 2,327 351,589 1,069,000 163,300 243,300
Placer 1,184 168
Grand total — . 87,228 2,051,105 7,656,000 44,990,000 107,740,000

per pound; the price was 15.6 cents, com-
pared with 13.1 cents in 1964. Although ore
production from the largest base-metal
mine—the Idarado in Ouray and San” Mig-
uel Counties—was less than in 1964, the
ore mined contained a higher percentage
of lead, resulting in a substantial increase
(over 400 tons) in output of lead from this
operation. Significant increases of lead pro-
duction were reported for the Keystone
mine in Gunnison County and the Rico
Argentine mine in Dolores County.

Lead was produced at 51 mines in 16
counties, Mines with lead production of
500 tons or more, in order of output, were
the Idarado in Ouray and San Miguel
Counties, Sunnyside in San Juan County,
Eagle in Eagle County, Keystone in Gun-
nison County, Emperius in Mineral County,
and Rico Argentine in Dolores County.
Output from these six mines totaled 20,929
tons or 93 percent of the State total lead
production. Supplying 31 percent of the
State output, San Miguel County had the
most production.

Molybdenum.—Virtually all of the State
production came from the Climax mine.
Production from the mine was 9 percent
greater than in 1964, and accounted for 53
percent of the total output in the Nation.
According to the corporation 1965 annual
report, the Climax mine in Lake County
was operated around the clock on a 7-day-

per-week basis thrbughout the year. A total

of 14,350,000 tons of ore was mined, estab-
lishing a new mine record and surpassing
the previous record set last year by 650,000
tons. Daily ore production averaged about
39,900 tons, including 4,000 tons per day
from the newly developed Ceresco Ridge of
the Climax ore body.

Construction work was continued on a
hydrometallurgical plant for treating oxi-
dized molybdenum in the ore and on de-
velopment of a third mining level at the
Climax mine. Construction and mine de-
velopment was carried on at the company-
Urad mine near Empire, Clear Creek
County. Surface exploration drilling had
intersected another molybdenite ore zone
at the Urad property below and to the side
of the ore body being readied for mining;
however, further work was required to de-
termine the full extent of this new ore
zone.

High-grade molybdenum ore was mined
by Nye Metals, Inc., from its Wilma mine
near Black Hawk in Gilpin County.

Silver.—Output of silver was 575,000
ounces below that of 1964. As with gold,
most of the silver was a byproduct from
milling base-metal ores. The two largest
base-metal mines, the Idarado mine in
Ouray and San Miguel Counties and the
Eagle mine in Eagle County, had the
greatest declines in silver production. In
addition, three other major base-metal
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mines—the Cascade-Hall Tunnel mine in
Clear Creek County, the Emperius mine in
Mineral County, and the Keystone mine in
Gunnison County—had substantial de-
creases in silver production, 10,000 troy
ounces or more. The only base-metal mines
with significant increases, 10,000 troy
ounces or more, were the Brenneman and
Sunnyside mines in San Juan County, the
Hilltop mine in Park County, and the Ri-
co Argentine mine in Dolores County.

Only 5 of the 58 lode mines had produc-
tion each exceeding 100,000 troy ounces of
silver. In order of most production, these
were the Eagle, Idarado, Keystone, Emper-
ius, and Sunnyside mines. The silver pro-
duction from these five mines totaled 1.8
million troy ounces, 87 percent of the State
silver output.

Silver also was recovered from nine
placer operations; eight of which were
sand and gravel pits classed as placer
operations.

Silver was produced in 20 counties, 4 less
than in 1964. Eagle County continued to
have the largest output; Gunnison was
ranked second in order, surpassing San Mi-
guel County.

Thallium.—Thallium was recovered and
thallium sulfate produced at the Globe
smelter of Asarco in Denver.

Tin—Tin production, 32 long tons, sur-
passed the previous output record estab-
lished last year. A tin concentrate was pro-
duced from treating tailings obtained from

milling molybdenum ore at the Climax
mine in Lake County. The tin concentrate
was sold to Lenway Mining and Develop-
ment Corp. which upgraded the concen-
trate at its mill near Boulder.

Tungsten—Output of tungsten concen-
trate was produced by Climax Molybde-
num Co. as a byproduct of treating tailings
from its molybdenum ore mill at the Cli-
max mine.

Uranium Ore.—Output of uranium ore
was about one-third less than that of 1964,
thereby continuing the decline in produc-
tion for the fourth straight year. The 1965
decrease of 258,487 tons was the greatest
decline for any of these years. The average
grade of the ore was 0.23 percent U,O,, an
increase of 0.02 above that of 1964. The
ore came from 244 mining operations in 7
counties compared with 276 in 12 counties
in 1964. Montrose County, with 46 percent
of the State total production, had the larg-
est production of the counties; however,
the output for the county was 46,566 tons
below that of 1964.

Uranium ore was processed at five mills
—Climax Uranium Co., a unit of Climax
Division, American Metal Climax, Inc., mill
at Grand Junction; Union Carbide Corp.
mills at Rifle and Uravan; Atlas Minerals
Division, Atlas Corp., mill at Moab, Utah;
and Vanadium Corporation of America
(VCA) mill at Shiprock, N.Mex. Cotter
Corp. ceased processing uranium ore at its
mill at Canon City in January 1965 upon

Table 14.—Mine production of uranium ore, by counties *

1964 1965
County Num- Ore Us0s F.o.b. Num- Ore Us0s F.o.b.
ber (short con- mine ber (short con- mine
opera-  tons) tained value?  opera- tons) tained value 2
tions (pounds) tions (pounds)
Boulder aaoeeoe-o 2 w w w —
- 2 w w w 2 w w w
— 2 w w w
1 34 72 $160 - -
4 12,528 228,513 1,046,039 —
2 w W W

40 90,559 541,730
w w

11 42

134 311,150 1,346,398
2 w w

2 . W W
5 144,046 640,703
-— 274,954 748,322

2.293,2%3 45 102,500 598,214  §2,520,532

159 1 25 63 171
5,267,333 135 264,584 1,294,972 5,243,825
w w w w

W
2,597,392 56 144,320 673,530 2,772,963
2,184,382 _— 63,366 75,006 113,569

276 833,282 3,500,780

13,388,721 244 574,795 2,641,785 10,651,060

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

1 Receipts at mills based on data supplied to the Bureau of Mines by AEC.
2F.0.b. mine value; base price, grade premiums, and exploration allowances. Calculated aceord-

ing to AEC Circular 5, revised, price schedule.
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completion of its purchase contract with
AEC.

In September, VCA purchased the Colo-
rado uranium-vanadium mining properties
and equipment of Dulaney Mining Co. Ore
from these properties was to be processed
at the company uranium mill at Shiprock,
N.Mex.

At a Colorado River Basin water-quality
control meeting held at Grand Junction in
December, health officials voiced warnings
that abandoned uranium mine and mill
dumps, sources of radioactive pollution,
were threatening streams and rivers. The
officials called for some form of guarantees
for long-term responsibility and control for
the large piles of solid wastes left at the
closed-down uranium operations in Colora-
do. The uranium milling industry was
praised for its voluntary cooperative efforts
while the plants were being operated.

Vanadium.—Production of vanadium ore
from the reopened Rifle Creek mine of
Union Carbide Corp. in Garfield County
and the mining of uranium ores containing
more vanadium than that of last year in
San Miguel County resulted in an increase
of 21 percent above that of 1964. Averaging
147 percent V,O,, uranium ores from
which vanadium was recovered came from
mines in Fremont, Garfield, Mesa, Monte-
zuma, Montrose, Rio Blanco, and San Mi-
guel Counties. Vanadium oxide (fused
vanadium oxide) was recovered from ores
of Colorado origin at uranium processing
mills of Climax Uranium Co., Grand Junc-
tion, Union Carbide Corp., Rifle, and VCA,
Shiprock, N.Mex. An intermediate vana-
dium product recovered by Union Carbide
Corp. at its Uravan uranium mill was
shipped to Rifle for further processing.

Zinc,—Zinc production was virtually the
same as in 1964; the output value, how-
ever, was 8 percent higher because of an
increase in the average weighted price
from 13.6 to 14.6 cents per pound. Of the
40 mines with zinc production, 7 had out-
puts exceeding 500 tons. The seven mines
in order of output were the Eagle in Eagle
County, Idarado in Ouray and San Miguel
Counties, Sunnyside in San Juan County,
Keystone in Gunnison County, Emperius in
Mineral County, Rico Argentine in Dolores
County, and Brenneman in San Juan
County. A total of 52,928 tons of zinc, 98
percent of the State total output, was pro-
duced from these mines. Eagle County
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alone accounted for 46 percent of the State
total output. Six other counties had sub-
stantial zinc produciton (1,000 tons or more).

On September 29, Gulf & Western Indus-
tries, Inc., and The New Jersey Zinc Co.
approved, in principle, a plan to merge the
two companies with Gulf & Western to be
the surviving corporation. At yearend, the
merger, although approved by both boards
of directors, was being delayed because of a
lawsuit brought by a New Jersey Zinc
stockholder who opposed the merger.

NONMETALS

Cement.—Portland cement was produced
and shipped from the Ideal Cement Co.
plants at Boettcher and Portland; ship-
ments were about the same as in 1964.
Ready-mixed concrete companies purchased
slightly more than one-half of the portland
cement. Other customers in order of quan-
tities purchased were highway contractors,
concrete product manufacturers, building
material dealers, other contractors, and
those classified as miscellaneous. Masonry
cement also was produced at both cement
plants; however, shipments were made only
from the Portland plant and were 19 per-
cent below those of 1964. Of all shipments,
89 percent of the portland cement and 95
percent of the masonry cement went to
markets in Colorado. The balance of the
shipments was to the surrounding States,
except for some very small quantities
shipped to southern California, Nevada,
New Jersey, Ohio, and Oklahoma.

At yearend, the Colorado Supreme Court
upheld the change in Boulder County zon-
ing regulations to permit construction of a
cement plant near Lyons; the change had
been contested by some nearby residents.
The plant was to be built for Rocky
Mountain Cement Co., a division of Mar-
tin Marietta Corp.

Clays.—Output of clays was 73,000 tons
(13 percent) more than that of 1964; all
types of clay increased in production. Mis-
cellaneous clay (including shale) was 65.3
percent of the clay production, fire clay
34.5 percent, and bentonite 0.02 percent.
Output came from 61 operations in 12
counties. Jefferson County had the most
clay production, 62.5 percent of the total
output of the State.

Except for 130 tons used as a bonding
agent for animal feed, the output of ben-
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tonite was used for lining reservoir ponds.
The principal uses for fire clay were for
making building brick (86,213 tons),
vitrified sewer pipe (55,095 tons), and fire-
brick (53,924 tons). Other uses were for
flue lining, zinc retorts, mortar, art pottery,
heavy clay products, clay crucibles, foundry
mold bonds, and high-alumina refractory
brick. Miscellaneous clay (including shale)
was used to make building brick, light-
weight aggregate, and vitrified sewer pipe.

Denver Fire Clay Co., a lessee of a State
mineral lease for mining clay on State land
acquired by the U.S. Army for expanding
the Fort Carson Military Reservation, was
given permission to mine the property 3
months during each year. Near yearend the
company, a brick manufacturer for 88
years, announced that it sold its clay re-
fractories product line and manufacturing
facilities in Denver to Kaiser Refractories,
a division of Kaiser Aluminum & Chemical
Corp.

Feldspar—Feldspar was produced only
by Lockhart & Sons from the Mica Lode
mine in Fremont County.

Fluorspar.—The output of finished fluor-
spar increased 31 percent. All of the finish-
ed fluorspar was acid grade produced by
General Chemical for making hydrofluoric
acid. Except for a few tons purchased, the
crude fluorspar was obtained from the
company mine at Jamestown.

Gypsum.—Gypsum production increased
slightly, 2 percent or 2,000 tons over that
of 1964. The output came from four mines
in Fremont County and two in Larimer.
Part of the crude gypsum was calcined and
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used in manufacturing wallboard, lath, and
other gypsum building products. Uncal-
cined gypsum was used as a portland-ce-
ment retarder and as a soil conditioner.

Lime.—Lime production declined 14 per-
cent or 20,000 tons below that of 1964. De-
creases in output were reported by the sug-
ar companies and the steel industry, the
two largest lime producers. Of the quick-
lime produced, 63 percent was at 12 beet-
sugar mills for sugar refining. Some quick-
lime was used for making insecticides,
magnesium, and steel; in ore concemtra-
tion; and for water treatment. The hydrat-
ed lime was used in ore concentration, pe-
troleum refining, and tanning. Most of the
lime production was marketed in the State.

Perlite—Crude perlite was obtained by
Persolite Products, Inc., from its mine in
Custer County. Except for a small quantity
sold, the crude perlite was expanded at the
company plant at Florence. Crude perlite
from New Mexico was expanded at two
other plants—one operated by Great Lakes
Carbon Corp. at Antonito and one by
Western Mineral Products Co. in Denver.
The expanded material was used mostly
for making building plaster, filter aids, and
insulation; as a concrete aggregate; and for
oil well cementing and soil conditioning.

Pumice.—Pumice production, consisting
of scoria and volcanic cinders, was 8 per-
cent less than in 1964. Scoria from deposits
in Costilla and Routt Counties was used as
decorative stone in rock gardens, railread
ballast, and roofing granules. WVolcanic
cinders from deposits in Eagle County was
used as an aggregate in making building
blocks.

Table 15.—Clay production by counties

1964 1965
County
Short tons Value Short tons Value

Bent 250 $3,125 250 $3,125
Boulder 13,611 w 13,381 22,186
Custer 1,531 6,890 1,772 7,974
Douglas 75,530 193,516 93,179 267,860
Elbert w w W
El Paso W w W
Fremont 25,945 104,138 26,895 106,650
Huerfano w w W
Jefferson 348,306 520,172 393,984 598,341
Las Animas 13,195 32,663 8,765 25,260
Mesa 276 552
Pueblo 37,134 211,714 61,089 303,566
Undistributed 42,407 202,798 30,991 110,874

Total ____ 557,909 1,275,016 630,582 1,446,388

W Withheld to avoid disclosing individual company confidential data; included with ‘Undistributed.”
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Pyrites—The only pyrite produced was
that recovered by Climax Molybdenum Co.
as a byproduct from milling molybdenum
ore at its Climax operation. Output was
sold to General Chemical for making sulfu-
ric acid at its Denver plant.

Salt.—From a well in Montrose County,
Union Carbide Corp. pumped brine for
use in milling uranium-vanadium ores at
its plant in Uravan.

Sand and Gravel—Sand and gravel pro-
duction—64,000 tons more than in 1964—
came within 100,000 tons of equaling the
1959 record output of 20.9 million tons.
Based on value, sand and gravel was the
most important nonmetal mineral com-
modity produced in the State; the value,
$22 million, represented 7 percent of the
State value of mineral production.

Gravel production was 16.8 million tons
and that of sand 4 million tons, represent-
ing 81 and 19 percent, respectively, of total
output of sand and gravel.

The average price for gravel was $1.05
per ton and for sand $1.11 per ton.

Commercially classed operators produced
112 million tons of sand and gravel, 54
percent of the State total output. The five
leading commercial producers, ranked ac-
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cording to output, were Cooley Gravel Co.,
Peter Kiewit Sons’ Co., Asphalt Paving Co.,
The Brannan Sand & Gravel Co., and
Schultz-Lindsay = Construction Co.; their
combined output was 4 million tons. Non-
commercial production, that produced for
Governmental agencies, either by contrac-
tors or by Government crews, was 9.6 mil-
lion tons, 46 percent of the total output.
Of the 320 operations, 129 were commer-
cial and 191 classed as Govern-
ment-and-contractor.

Only 1.1 million tons of sand and gravel
was unprocessed or pit-run material. The
balance, 19.7 million tons, was either
washed, crushed, screened, or combinations
thereof. Of the 300 processing plants oper-
ated, 243 were portable and 57 stationary.
The average price for pit-run sand and
gravel was $0.50 per ton and that of proc-
essed was $1.09 per ton.

Road construction and maintenance re-
quired 14.7 million tons of sand and grav-
el, a decrease of 700,000 tons below the
1964 output. Sand and gravel used in
building construction was 5 million tons,
an increase of 700,000 tons. Engine sand,
fill, filtration, and miscellaneous uses con-
sumed the balance of 1.1 million tons.

Table 16.—Sand and gravel production in 1965, by counties
(Thousand short tons and thousand dollars)

County Quantity  Value Quantity  Value

Adams o __ 2,797 $3,031 La Plata _________________ 160 $154
Alamosa _. 173 173 1,432 1,554
Arapahoe 1,227 1,271 267 277
Archuleta 199 196 117 86
Baca 105 92  Logan o _________ 497 588
Bent 104 105 1,057 1,124
Boulder o ____________ 1,169 1,241 230 218
Chaffee ____ w w 386 408
Cheyenne ___ w w 245 259
Clear Cree! 20 21 398 436
Conejos —o———____ 118 117 215 219
Costilla ___. 13 8 Ouray o ___ 16 16
Crowley __ 34 34 221 214
Custer o ____ 72 72 Phillips o _____ 156 156
Delta 146 146 246 294
Dolores —cooee o 2 w
Douglas __. 635 674 1,210 1,501
Eagle ____ 34 41 174 161
Elbert ___ 137 133 Rio Grande —_______________ 59 83
El Paso __ 1,171 1,236 Routt w W
Fremont _ 89 101 Saguache __________________ 8 8
Garfield __ 148 176 San Miguel _ 192 214
Gilpin - 5 5 Sedgwick ___ 94 81
Grand ___ 296 301 Summit ____ 105 114
Gunnison __ 533 517 Teller —_______ 54 52
Hinsdale ___ 6 Washington _______________ w w
Huerfano 147 146 Weld 408 369
Jackson ____ 21 11 Yuma 195 195
Jefferson ___ 2,251 2,424 Undistributed - ___________ 551 574
Kiowa ______ 170 97 _—
Kit Carson 131 116 Total . ______ 20,810 22,041
Lake 169 193

W  Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
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Table 17.—Sand and gravel sold or used by producers, by classes of operations and uses
(Thousand short tons and thousand dollars)

1964 1965
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:
Construction:
Building 1,960 $2,260 2,087 $2,444
Paving 618 764 775 896
Fill 118 61 127 81
Other 2 2 - ———
Industrial:
Blast 2 [ S —— —_——
Engine oo mmee e
Filtration 1 4 124 187
Other 1 3
Total 2,702 3,101 3,013 3,494
Gravel:
Construction:
Building 2,338 3,044 2,834 3,656
Paving 3,505 4,112 5,112 5,427
Railroad ballast o ____ 1 1 1
Fill 341 405 158 101
Other et e e 1 5
Miscellaneous 119 146 70 67
Total 6,304 7,708 8,176 9,257
Total sand and gravel - __ 9,006 10,809 11,189 12,751
Govegnmenb—and-contractor operations:
and:
Building 3 3 4 4
Paving 1,503 1,500 963 934
Fill 3 3 24 29
Total 1,509 1,506 991 967
Gravel:
Building 10 10 125 125
Paving 9,821 9,553 7,878 T,65T
Fill 400 349 567 481
Other e e e 60 60
Total 10,231 9,912 8,630 8,323
Total sand and gravel . _____ 11,740 11,418 9,621 9,290
All operations:
Sand 4,211 4,607 4,004 4,461
Gravel 16,535 17,620 16,806 17,580
Total 20,746 22,227 20,810 22,041

1 Engine, filtration, and “other” (industrial) sand combined to avoid disclosing individua! com-

pany confidential data.

Sand and gravel production was reported
for all counties except Denver, Mineral,
and San Juan Counties. Some Govern-
ment-and-contractor production was re-
ported in 59 counties, but only 39 had
commercial production. Eight counties had
production of 1 million tons or more.

Six major sand and gravel operations on
the South Platte River in the Denver area
were damaged and temporarily closed be-
cause of the June 16 flood.

At yearend, sand and gravel operations
and developments in the southwest part of
Arapahoe County were under legal protest
by local residents and organizations as be-

ing detrimental and hazardous to the resi-
dential communities in the area.

Stone.—Stone production established a
record high, 1.6 million tons above the
1964 record output of 3.2 million tons. The
main reason for the big increase was 1.9
million tons of crushed granite produced
in Pitkin County for dam embankment on
the Homestake Dam project of the cities of
Aurora and Colorado Springs. The State
output came from 168 operations, 28 more
than in 1964. Pitkin, the leading county,
was the only one with production exceed-
ing 1 million tons.
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Table 18.—Stone production in 1965, by counties

County Short tons  Value County Short tons  Value
Adams oo 1,546 $3,367 Jefferson ————__________ 13,358 $85,644
Alamosa . ______ 4,300 8,600 Kit Carson ———_________ 1,380 3,105
Arapahoe - - 9,968 21,896 La Plata __ - 326 734
Archuleta _ - 3,363 6,734 Larimer __ 668,635 1,550,099
Baca ____ - 495 990 Las Animas 9,743 19,605
Bent ___ - 695 1,390 Mesa ____. - 9,350 32,973
Boulder - - 131,214 301,382 Mineral _ - 9,410 11,706
Chaffee _____ - w w Moffat ____ - 640 1,280
Clear Creek - - 3 7 Montezuma - 288 648
Conejos ———-- - 4,474 9,992 Montrose - 282 564
Crowley _ 315 709 Otero __ 2,000 4,000
w w Park _ 3,745 12,068
104,765 105,063 Pitkin _ 1,926,750 2,886,750
24,389 108,277 Pueblo ______ 1,572 4,373
w w Rio Blanco - 798 1,796
2,000 4,500 Rio Grande - 400 800
528,272 808,866 Saguache 1,000 2,000
751,700 1,449,127 Teller —______ 495 6,850
w w Washington _ 1,351 3,040
w w Weld _______ 888 1,832
221,143 356,665 Undistributed —_________ 335,987 786,404

412 927
16,395 32,790 Total o~ 4,788,847 8,637,553

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

Table 19.—Stone sold or

used by producers, by kinds

Basalt and re-

lated rocks Granite Limestone Marble
(traprock)
Year
Short  Value Short Value Short Value Short  Value
tons tons tons tons
___________ 10,528 $145,988 2,221,902 $4,255,761 9,350 $75,171
___________ 20,872 161,315 2,164,513 4,395,440 9,094 79,960
72,915 $83,173 73,580 199,984 2,139,431 4,170,148 8,749 64,063
5,585 5,535 483,361 858,884 2,272,932 4,412,764 10,105 72,666
w w 2,058,617 3,089,379 2,203,606 4,066,926 2,230 32,597
Sandstone Other stone Total
Short tons Value Short tons Value Short tons Value
52,281 $427,356 157,229 $396,288 2,451,290 $5,300,564
67,378 493,597 90,854 467,000 2,352,711 5,597,312
1963 oo 107,731 635,054 107,271 540,743 2,509,677 5,693,165
1964 e 95,155 733,577 350,204 721,883 3,217,292 6,805,309
1965 oo 189,329 832,623 335,065 616,028 4,788,847 8,637,553

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

Limestone and granite accounted for 46
and 43 percent, respectively, of the State
total stone production. The balance was
comprised of basalt, marble, sandstone, and
miscellaneous stone (unclassified as to
kind). Limestone was used chiefly for mak-
ing cement and lime, as concrete and road-
base aggregate, and as a flux in making

steel; granite for dam embankment and as
building and monumental dimension
stone; sandstone as concrete and road-base
aggregate, building dimension stone, and
for making cement; marble for terrazzo
and building dimension stone; basalt as rip-
rap; and miscellaneous stone as concrete
and road-base aggregate and riprap.
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Table 20.—Stone sold or used by producers, by uses

1964 1965
Use
Quantity Value Quantity Value
Dimension stone:

Rough construction and rubble___short tons.. 11,471 $129,463 5,978 $67,230
Rough architectural __ cubic feet__ 78,139 63,566 45,165 75,180
Dressed architectural do 102,005 212,353 105,105 240,727
Rough monumental do 7,500 28,150 4,798 26,000
Dressed monumental . ___ do____ 300 12,000 1,190 10,000
Curbing and flagging do 50,163 42,393 59,076 59,635
Total (approximate, in short tons) - ——-—_—- 30,400 487,925 22,900 478,772

Crushed and broken stone:
Concrete and roadstone__________. short tons_. 693,746 1,267,705 913,175 1,188,043
Lime do. 202,810 418,113 193,067 402,030
Metallurgical do 275,122 624,334 254,832 609,362
Riprap do. 202,099 443,576 156,076 327,714
Other do____ 11,813,086 13,563,656 23,248,831 25,631,632
Total do-—- 3,186,863 6,317,384 4,765,981 8,158,781
Total stone (approximate, in short tons) _- 3,217,300 6,805,309 4,788,900 8,637,553

1Includes stone used in abrasives, agriculture, asphalt filler, cement, coal dust, decorative aggre-
gates, dam embankment, erosion control, filler, foundry, ground cover, landscaping, mineral wool,
precasting, poultry grit, roofing granules, stone sand, stucco, and_ terrazzo.

2 Includes stone used in abrasives, architectural aggregate, asphalt filler, cement, coal dust, eon-
crete aggregates, dam embankment, decorative building, erosion control, filter beds, foundry, ground
cover, landseaping, mineral food, poultry grit, precasting, roofing granules, stone sand, and terrazzo.

REVIEW BY COUNTIES
Mineral production was reported from significant mineral production or activity

62 of the 63 counties; Denver County had are discussed; see table 21 for additional
no production. Only those counties with details.

Table 21.—Value of mineral production in Colorado, by counties

Minerals produced in

County 1964 1965 1965, in order of value

Adams oo $3,918,896 $5,168,704 Sand and gravel, petroleum, natural gas,
lime, gold, stone, silver.

Alamosa oo 15,600 182,430 Sand and gravel, stone, peat.

Arapahoe - _— 1,782,428 1,292,896 Sand and gravel, stone.

Archuleta - 339,300 391,734 Sand and gravel, petroleum, stome.

) TT T — - 885,030 1,011,990 Petroleum, natural gas, sand and gravel,
stone.

Bent o 197,125 162,515 Sand and gravel, natural gas, petroleam,
clays, stone.

Boulder o 2,078,687 2,198,011 Sand and gravel, fluorspar, stome, lime,

peat, clays, petroleum, gold, beryllium
concentrate, silver.

857,541 656,422 Stone, sand and gravel, peat.
32,000 W Sand and gravel.
w 127,831 Silver, sand and gravel, lead, zine, gold,
copper, stone.
40,920 126,992 Sand and gravel, stone.
w w Pumice, sand and gravel.

w W Sand and gravel, lime, stone.
92,649 159,465 Sand and gravel, zine, perlite, lead, silver,
stone, clays, gold, copper.
g 1,367,032 Coal, sand and gravel, lime.
w w Lead, zine, stone, silver, copper, gold, sand
and gravel.
824,647 1,050,137 Sand and gravel, clays, stone.
Eagle o w 9,526,590 Zine, lead, silver, copper, gold, sand and

gravel, pumice, stone.
w w Sand and gravel, clays, stone.
2,899,133 2,255,125 Sand and gravel, stone, lime, clays.
11,136,242 11,179,458 Cement, stone, coal, gypsum, clays, sand
and gravel, petroleum, uranium ore,
feldspar, vanadium, beryllium coneen-
trate.
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Table 21.—Value of mineral production in Colorado, by counties—Continued

Minerals produced in
County 1964 1965 1965, in order of value
Garfield — e $678,633 $2,521,829 Vanadium, natural gas, lime, sand and
gravel, stone, coal, uranium ore.
Gilpin e 89,464 113,559 Molybdenum, peat, sand and gravel, gold,
silver, copper, lead.
Grand oo W W Sand and gravel, stone.
5,995,738 5,482,542 Coal, zine, lead, silver, sand and gravel,
stone, copper, gold.
7,128 13,755 Sand and gravel, lead, zinc, silver, copper.
758,212 463,117 Coal, sand and gravel, clays, stone.
1,198,174 958,790 Petrolelllm; natural gas, stone, sand and
gravel.
Jeflferson ______________ 4,137,745 3,120,805 Sand and gravel, clays, stone, gold, silver,
beryllium concentrate.
Kiowa o _______ 519,758 486,000 Natural gas, sand and gravel, petroleum,
natural gas liquids.
Kit Carson . 124,293 119,105 Sand and gravel, stone.
Lake o 70,705,037 81,001,305 Molybdenum, tungsten concentrate, sand

and gravel, pyrites, tin, peat, lead, zinc,
silver, gold, copper.

La Plata - ____ 6,757,687 8,669,923 Natural gas, natural gas liquids, sand and
gravel, coal, petroleum, peat, gold, stone,
silver, copper, lead.

Larimer oo 12,565,663 11,896,256 Cement, sand and gravel, stone, petroleum,
lime, gypsum, natural gas liquids, natu-
ral gas.

Las Animas ____________ 5,393,007 5,951,626 Co(ii_l. §§nd and gravel, clays, stone, carbon

- dioxide.

Lincoln o _______ 420,192 86,000 Sand and gravel.

Logan o _ 12,095,670 12,008,400 Petroleum, natural gas, natural gas liguids,
sand and gravel, lime.

Mesa oo 5,623,730 6,903,154 Uranium ore, vanadium, sand and gravel,

coal, natural gas, natural gas liquids.
stone, clays.

1,632,646 1,590,385 Zine, lead, silver, copper, gold, stone.

7,185,018 5,825,404 Natural gas, petroleum, coal, sand and
gravel, stone.

2,125,730 4,584,283 Petroleum, sand and gravel, natural gas,
carbon dioxide, stone, vanadium, uranium
ore.

Montrose oo ___ 11,469,665 11,539,155 Vanadium, uranium ore, coal, sand and
gravel, salt, stone.

Morgan ________________ 10,156,000 7,835,000 Petroleum, natural gas liquids, natural gas,
sand and gravel, lime.

Otero e w w Sand and gravel, lime, stone.

Ouray oo 1,805,198 1,956,414 Zine, lelad, copper, gold, silver, sand and
gravel.

Park oo~ 287,422 397,944 Sand and gravel, peat, lead, silver, zinc,
stone, copper, gold.

Phillips 156,000 Sand and gravel.

Pitkin w 9,781,447 Coal, stone, iron ore, sand and gravel,
natural gas.

Prowers _ 152,486 136,000 Sand and gravel, petroleum.

Pueblo w w Sand and gravel, lime, clays, zinec, stone,
copper, silver, lead, gold.

Rio Blanco ———__________ 56,463,928 55,582,130 Petroleum, natural gas liquids, natural gas,
sand and gravel, coal, vanadium, uranium
ore, stone.

105,000 83,800 Sand and gravel, stone.
3,322,279 4,458,507 Coal, petroleum, pumice, sand and gravel.
w w Lead, zinc, silver, copper, sand and gravel,
stone, gold.
1 W 4,553,906 Zine, lead, copper, silver, gold.
San Miguel ____________ 12,689,553 15,244,780 Vanadium, zinc, uranium ore, lead, copper,
) gold, silver, sand and gravel, iron ore.

Sedgwick 203,000 200,400 Sand and gravel, natural gas, lime.

Summit 409,100 167,002 Sandldand gravel, lead, zinc, silver, copper,
gold.

Teller . ____________ 48,180 94,850 Sand and gravel, peat, stone.

Washington ____________ 19,161,000 16,728,040 Petroleum, natural gas liquids, sand and
gravel, natural gas, stone.

Weld o ___ 10,721,932 8,541,143 Petroleum, coal, sand and gravel, natural
gas, lime, natural gas liquids, stone.

Yuma ____________ ———— 209,016 202,000 Sand and gravel, petroleum.

Undistributed 1 _________ 25,758,216 4,953,052

Total ____________ 316,011,000 331,216,000

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

* Includes some beryllium concentrate and gem stones that cannot be assigned to specific counties
and value indicated by symbol W.
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Adams.—The value of mineral produc-
tion was 32 percent more than in 1964 be-
cause of a 948,000-ton increase in output of
sand and gravel. The county led the State
in output of sand and gravel. Commercial
operators produced 2.2 million tons of the
county output of 2.8 million tons. Com-
mercial producers, in order of output, were
The Brannan Sand & Gravel Co.; Boise
Cascade Sand & Gravel Co.; Cooley Gravel
Co.; Tower Construction Co.; Asphalt Pav-
ing Co.; Albert Free & Sons, Inc.; Jones
Fine Sand Co.; Acme Sand & Gravel Co.,
Inc.; Superior Sand & Gravel Co.; Adams
Aggregates, Inc; and Commercial Asphalt
& Aggregate Co. The balance of 600,000
tons of sand and gravel was produced by
maintenance crews of the Adams County
Highway Department and contractors for
the Colorado Department of Highways for
road maintenance and construction.

The Great Western Sugar Co. produced
lime for sugar refining at its beet-sugar
plant at Brighton. Contractors for the Col-
orado Department of Highways produced
miscellaneous classified stone for riprap
and road material. Byproduct gold and
silver were recovered from four commercial
sand and gravel operations.

Petroleum and natural gas accounted for
40 percent of the value of mineral produc-
tion. Petroleum output increased 109,000
barrels, 22 percent; the newly discovered
(1964) Moccasin field yielded 246,606 bar-
rels of oil, 41 percent of the county pro-
duction. Waterflood projects were active at
the Badger Creek and Middlemist fields.

Arapahoe—Of the 12 million tons of
sand and gravel produced, 1.1 million tons
was obtained by six commercial operators.
Of the commercial production, 53 percent
was used for building and 47 percent for
road construction. Crews for the Arapahoe
County Highway Department and a con-
tractor for the Colorado Department of
Highways produced 116,000 tons of paving
gravel. Stone production, 31,000 tons less
than that of 1964, was produced by two
contractors for the Colorado Department of
Highways for road construction.

Archuleta—Decreases in petroleum and
stone production were not enough to offset
the increase in sand and gravel output;
thus the county value of mineral produc-
tion increased by $58,000. Output of sand
and gravel, increasing 72,000 tons, was pav-
ing sand and gravel produced by crews and
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a contractor for the Colorado Department
of Highways and a contractor for the Fed-
eral Forest Service. Crews and a contractor
for the Colorado Department of Highways
also mined miscellaneous stone for making
aggregate and riprap.

The two oilfields, Price Gramps and
Chromo, had slightly less production than
in 1964; Price Gramps yielded 65,713 bar-
rels.

On May 11, the Bureau of Reclamation
awarded a contract to Colorado Construc-
tors, Inc., and A. S. Horner Construction
Co., Inc., for constructing the 8.5-mile
Blanco tunnel, a diversion dam, and
appurtenant structures. The two companies
submitted the low bid of $10.6 million for
this phase of the San Juan-Chama project.
A “mole type” tunnel driver was to be
used to bore the Blanco tunnel.

Baca—Mineral fuels accounted for 91
percent of the value of mineral production.
Although petroleum output declined 16
percent, it was the most valuable mineral
commodity. Production of natural gas in-
creased almost fourfold to 3.7 billion cubic
feet; much of this increase resulted from
new pipeline outlets for the fields. The
Flank field, with output of 165,571 barrels,
accounted for virtually all of the oil pro-
duction and for over half of the gas, 54
percent. Greenwood, Midway, and Walsh
fields yielded large amounts of gas.

F. W. Concrete & Construction Co. pro-
duced gravel for building and road con-
struction. Gravel for road construction was
also produced by a crew and a contractor
for the Colorado Department of Highways.
The contractor also produced crushed
stone (miscellaneous) for the same use.

Boulder.—Of the $2.2 million value of
mineral production in the county, $2.1 mil-
lion was derived from the output of
nonmetallic mineral commodities. Sand
and gravel production, valued at $1.2 mil-
lion, accounted for 56 percent of the
county total value. Of the output of sand
and gravel, 70 percent was produced by
four commercial operators and the remain-
ing 30 percent by contractors working on
road projects for the Federal Bureau of
Public Roads and the Colorado Depart-
ment of Highways.

Stone production increased 100,000 tons.
Although production of dimension sand-
stone was only 8,027 tons, the value was
$144,470, 48 percent of the value of the
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stone produced in the county. The output
of dimension stone came from five quar-
ries. All types of building stone and curb-
ing were produced. Miscellaneous crushed
stone was quarried by one commercial
operator, King Mountain Rock Co., and by
contractors working for the Colorado De-
partment of Highways. Most of the
crushed stone was used for road construc-
tion.

Clay production, about the same as in
1964, consisted of fire clay and miscella-
neous clay mined from five pits. Fire clay
was produced by El Dorado Clay Co. for
making firebrick and vitrified sewer pipe
and by Stroud Whisenhunt for making
building brick. Colorado Brick Co., Denver
Brick & Pipe Co., and El Dorado Clay Co.
mined miscellaneous clay for making build-
ing brick.

The output of peat was 8,685 tons of
moss peat produced from five deposits. The
peat, all bulk shipped, was used for gener-
al soil improvement.

General Chemical mined crude fluorspar
at its Burlington mine and produced acid-
grade fluorspar from the ore at its mill at
Valmont for making hydrofluoric acid. The
Great Western Sugar Co. produced quick-
lime for refining sugar at its plant in
Longmont. A small amount of gold was
recovered from cleanup of a mill and ore
from a mining operation; in addition to
the gold, some silver was recovered from
the ore. Some beryl was obtained from the
Pole Hill mine. The one-well Boulder
oilfield produced 2,304 barrels of oil from
fractured Pierre shale (Cretaceous).

Chaffee.—The value of mineral produc-
tion was $200,000 below that of 1964, main-
ly because of a drop in output of sand and
gravel resulting from completion of road-
construction projects in the county. Part of
the decrease was due to the lack of gold,
silver, copper, lead, and zinc production;
metal-mining operations active in 1964 had
no reported production. The only output
of sand and gravel was that produced by
Hart Rok Redi Mixt Concrete for building
and that by a crew and contractor for the
Colorado Department of Highways for
road work. Glacier View Peat Corp. began
a peat operation near Salida and mined
reed-sedge peat for use as general soil im-
provement; some of the peat sold was bulk
and some packaged. Most of the output of
stone was crushed limestone mined at the
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Monarch quarry by CF&I and shipped to
the company steel mill at Pueblo; part of
the limestone was used as flux and part for
making lime needed in the basic-oxygen
steelmaking process. Alpine Industrial, Inc.,
produced crushed granite for use as
poultry grit. Granite mined by Colorado
Granite Co. from the Crystal quarry was
finished into dressed monumental stone.

Clear Creek.—Because all mineral com-
modities had substantial decreases in out-
put and one, iron ore mined in 1964, had
no output in 1965, the value of mineral
production was only $127,831. Gold pro-
duction dropped from 265 to 94 troy
ounces and silver from 163,681 to 56,240
troy ounces. Moreover, the output of cop-
per, lead, and zinc was only slightly more
than one-third that of 1964. Except for a
few ounces of gold and silver recovered
from placer material mined in 1964, the
metallic production came from 10 under-
ground mines, the largest being the Cas-
cade-Hall Tunnel operated by Cascade
Mining Corp. Because of completion of the
Interstate 70 highway project west of Idaho
Springs, sand and gravel and stone produc-
tion dropped to only 20,000 tons and 3
tons, respectively.

Late in the year, Cotter Corp. began
constructing a sink-float mill at the west
end of Silver Plume for obtaining base-
metal concentrates. The plant, to be com-
pleted early in 1966, was to process mine-
dump material washed down the gulch
from several mines, largely from the old
Smuggler mine.

Custer.—Output of silver, copper, lead,
and zinc was from the Passiflora-Herman
mine dump and ore from the Lady Frank-
lin underground mine operated by Cotter
Corp. In addition some gold was recovered
from the mine dump. Both the dump ma-
terial and ore were sent to the company
mill at Canon City for concentration.

Persolite Products, Inc., mined crude
perlite at the Rosita quarry for processing
at its expanding plant in Florence. George
O. Stroup mined fire clay from a pit near
Wetmore; the output was used to make
building brick. Paving gravel was produced
by a maintenance crew of the Colorado
Department of Highways. Miscellaneous
stone mined by O. L. Braly was used for
terrazzo amd that mined by Rocky Moun-
tain Aggregates, Inc., for precast panels.
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Delta—Although only three mineral
commodities were produced in the county,
their value amounted to nearly $1.4 mil-
lion. The output of coal came from six
underground mines, including part of the
Somerset mine extending into the county.
The coal producers in order of output
were United States Steel Corp. (USS) (So-
merset mine), The Juanita Coal & Coke
Co. (King), Green Valley Coal Co. (Green
Valley No. 2), Red Canon Coal Co. (Red
Canon No. 1), Emmons Bros. Coal Co.
(Emmons), and States Coal Co. (Top).

Lime was produced by Holly Sugar
Corp. at its Delta plant for refining sugar.
Sand and gravel production, down 88,000
tons, was paving gravel produced by a
maintenance crew of the Colorado Depart-
ment of Highways.

Denver.—Although no mineral produc-
tion was attributed to the county, Denver
was the site of important mineral process-
ing plants, mining and milling equipment
manufacturers, and offices of companies en-
gaged in mining and petroleum activity.
Asarco operated the Globe smelter and re-
covered cadmium and thallium from by-
product materials from other smelters. Ex-
panded perlite and exfoliated vermiculite
were produced at the expanding plant of
Western Mineral Products Co. General
Chemical processed pyrite for making sul-
furic acid and as a byproduct of the opera-
tion produced agglomerates (cinders), hav-
ing a high iron content, used for making
steel and as an additive for making ce-
ment.

Continental Oil Co. purchased the Em-
pire Petroleum Co. refinery adjacent to its
Denver refinery and combined operations
of the two. The refinery of Oriental
Refining Co. was shut down during the
year. Thus at yearend only the Continental
refinery.and that of Tenneco Oil Co. were
in operation.

PSC installed a device at its Cherokee
thermal powerplant to separate extremely
fine fly ash from the ash obtained by bumn-
ing coal for heating the plant boilers.
Company engineers estimated that the use
of the fly ash saved about a full sack of
cement for each cubic yard of concrete
used in constructing its Cabin Creek
pumped-storage hydroelectric facility near
Georgetown.

Dolores—Rico Argentine Mining Co. in-
creased ore production such that the value

197

of the county mineral production rose
$600,000 over that of 1964. Gold, silver,
copper, lead, and zinc were obtained from
ore mined from the company Rico Argen-
tine mine at Rico. The mill was operated
at or near capacity throughout the year.
Because of reduced demand for acid creat-
ed by the stretchout uranium program, the
company had not operated its sulfuric acid
plant at Rico since shutdown late in 1964.

The Payroll mine, reopened by Moun-
tain States Mining Co., also had some gold,
silver, copper, lead, and zinc production. A
contractor for the Federal Bureau of Pub-
lic Roads produced some paving gravel and
crushed miscellaneous stone for road con-
struction. Crushed sandstone for road use
was produced by a crew of the Dolores
County Highway Department.

Douglas.—FEach of the three mineral
commodities produced in the county in-
creased in output. Clay production, from
nine operations, had an increase of 17.649
tons. Stroud Whisenhunt produced fire clay
from the Madis, Stevens, and Stroh mines;
the output was sold for making vitrified
sewer pipe. Robinson Brick & Tile Co. ob-
tained fire clay from the Hogback mine
and miscellaneous clay from the Pioneer,
Ute, and Wildcat mines for making build-
ing brick at its plant in Denver. Waterton
Sand & Clay Co. sold some fire clay from
its Waterton operation for use in found-
ries. Denver Brick & Pipe Co. obtained fire
clay from its Ringenberg mine for making
building brick and flue liners at its Denver
plant.

Of the county value of mineral produc-
tion, 64 percent was derived from sand and
gravel output. Commercial operators were
Hall Sand & Gravel, Inc.; Pre-Mix Con-
crete, Inc.; and Tower Construction Co.
Crews of the Colorado Department of
Highways and the Douglas County High-
way Department and a contractor for the
Colorado Department of Highways pro-
duced paving gravel for road construction
and maintenance.

Output of stone came from eight opera-
tions, five more than in 1964. Limestone
and sandstone quarried by Carl Quinn was
sold as rough-construction building stone.
Waterton Sand & Clay Co. produced some
crushed sandstone for foundry purposes. M
& S, Inc., mined and crushed sandstone
and sold it as architectural aggregate. Mis-
cellaneous stone for riprap and road con-
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struction was mined by Walker’s Concrete
& Rock Products, Inc.,, and by three con-
tractors for the Colorado Department of
Highways.

Eagle.—The value of mineral production
decreased compared with that of 1965.
Most of the value was derived from gold,
silver, copper, lead, and zinc recovered
from zinc and copper ores mined by The
New Jersey Zinc Co. at its Eagle mine. Be-
cause ore production was below the 1964
output, the quantity of each of the five
metals recovered was below those of 1965;
however, because of an increase in the
price of lead, the value of recovered lead
exceeded that of 1964. The Eagle mine,
second only to the Idarado mine in Ouray
and San Miguel Counties for production of
gold and copper, was the principal source
of silver and zinc.

Volcanic cinders (classified as pumice)
were mined by Lava Products, Inc.,, near
Dotsero and by Roaring Fork Pumice Co.
near Carbondale. Most of the output was
used as aggregate in making cinder blocks.
Sand and gravel production dropped from
91,000 to 34,000 tons; the output was pav-
ing gravel produced by a maintenance crew
of the Eagle County Highway Department
and by a contractor for the Colorado De-
partment of Highways. A small quantity of
sandstone was quarried by R. E. Gordon
for sale as dressed building stone.

El Paso.—The value of mineral produc-
tion decreased $644,000. Production of sand
and gravel, 376,000 tons less than in 1964,
still was over 1 million tons. Eight com-
mercial operators, collectively, produced
239,000 tons of building sand and gravel,
10,000 tons of fill sand, and 622,000 tons of
paving sand and gravel. Crews for the Fed-
eral Forest Service, Colorado Department
of Highways, El Paso County Highway De-
partment, and Colorado Springs Street De-
partment produced 155,000 tons of sand
and gravel; contractors for the U.S. Army
Corps of Engineers and Colorado Depart-
ment of Highways produced 145,000 tons.
Nearly all of the Government-and-contrac-
tor production was used for road construc-
tion and maintenance,

Clay production was less than one-half
that of 1964. Fire clay produced by Stand-
ard Fire Brick Co. was used to make fire-
brick and vitrified sewer pipe. Robinson
Brick & Tile Co. mined fire clay for mak-
ing building brick and other heavy clay
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products. The National Clay Products Co.
produced fire clay and miscellaneous clay
for making building brick.

A contractor for the Federal Forest Serv-
ice produced granite for concrete and road
metal. Springs Silica Sand Co. produced
crushed sandstone for use as refractory ma-
terial, making abrasives, foundry purposes,
and stone sand. Sandstone was mined and
crushed by Colorado Quartz & Minerals
Corp. for roofing granules and terrazzo.
Contractors for the Colorado Department
of Highways produced miscellaneous stone
for road construction. Colorado Lime Co.,
Inc,, quarried limestone; mostly to make
lime at its lime plant near the quarry. Cas-
tle Concrete Co., Inc.,, produced crushed
and broken limestone for use as riprap and
as an aggregate for making concrete and
road base. A small amount was sold for
ground cover.

Fremont.—The county had the eighth
highest value of mineral production of all
the counties. Cement, according to value,
was the principal commodity. Both port-
land and masonry cement were made at
the Ideal Cement Co. plant at Florence.

Most of the stone production was
crushed limestone quarried by Ideal Ce-
ment Co. for making cement and by CF&I
for use as flux in making steel. Granite was
mined from two operations for making
precast panels, and marble from one opera-
tion for terrazzo. Cowan Brothers mined
and sold marble from another quarry as
dressed-exterior-building stone. Most of
the crushed sandstone produced was used
for making cement; other uses were for
landscaping and making precast panels.
Miscellaneous stone for terrazzo and
roofing granules was mined at two opera-
tions.

Coal production came from 18 mines, 4
less than in 1964; however, the output of
coal was only about 10,000 tons below that
of 1964. Fifteen underground mines ac-
counted for 248,936 tons of coal. The total
output of coal from the three strip mines
was 33,395 tons. Coal producers with pro-
duction exceeding 20,000 tons, in order of
output, were The Corley Co. (two mines),
Canon Black Diamond Coal Co., Golden
Quality Coal Co., and Vento Coal Co.; ex-
cept for one strip mine of The Corley Co.,
all the mines operated by these producers
were underground.
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The output of clays, increasing about
1,000 tons, came from seven operations.
Bentonite, for pelletizing animal feed and
lining stock-pond reservoirs, was mined by
Silver Rocker Bentonite Co. Fire clay- was
mined by Irvin Clay Co., Notaeb Develop-
ment Co., and George O. Stroup (three
operations); except for some fire clay sold
by Irvin Clay Co. for making firebrick, the
output from these operations was sold for
making building brick. Harbison-Walker
Refractories Co. obtained fire clay from its
operation for making firebrick.

Gypsum was produced from four mines.
Part of the crude gypsum mined by Fibre-
board Paper Products Corp. was calcined
and used for making gypsum building
products at the company plant at Florence;
the balance of the crude gypsum was sold
for use as a portland-cement retarder. U.S.
Soil Conditioning Co., Colorama Rock
Products Co., and Western Soils Co. mined
gypsum and sold it uncalcined for agricul-
tural uses.

The feldspar production came from the
Mica Lode mine operated by Lockhart &
Sons. Climax Uranium Co. obtained urani-
um ore from the Dickson Lease and
Thorne properties; some vanadium was re-
covered from the ores when processed at
the Climax mill in Grand Junction.

Although there were two more opera-
tions than in 1964, the output of sand and
gravel was 33 percent less than that of
1964. Graham Construction Co. produced
building and paving gravel; Canyon Con-
crete Co., the only other commercial opera-
tion, produced building sand and gravel.
The balance of the sand and gravel was
produced by crews of the Colorado Depart-
ment of Highways, Colorado State Peniten-
tiary, Fremont County Highway Depart-
ment, and Canon City Highway
Department.

Cotter Corp. operated the uranium sec-
tion of its mill at Canon City until it pro-
duced enough uranium concentrate to
complete its contract with AEC. Some base-
metal ores were processed in a section of
the mill previously adapted for treating
such ore. The New Jersey Zinc Co., at its
sintering plant near Canon City, upgraded
zinc concentrates from the Eagle mining
operation in Eagle County.

Perlite mined by Persolite Products, Inc.,
in Custer County was expanded at the
company plant at Florence.
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Petroleum production from the old
Florence-Canon City field, second oilfield
discovered in the Nation, was 20.586 bar-
rels, a very small part (less than 1 per-
cent) of the value of minerals produced.

Garfield.—The value of mineral produc-
tion rose sharply and was $1.8 million
higher than that of 1964. Most of the in-
crease came from the production of vana-
dium from the reopened Rifle mine of
Union Carbide Corp. From the processing
of vanadium ore at the company uranium
mill at Rifle, a uranium concentrate also
was recovered. .

Output of coal, 1,259 tons less than in
1964, came from three underground mines
—Four Mile (Four Mile Coal Co. Inc}.
Harvey Gap No. 3 (Bradley Bros. Enter-
prise), and New South Canon (Bendetti
Bros.) . Lime output, slightly more than in
1964, was produced by Basic Chemical
Corp. at its Glenwood Springs plant. In
addition to mining limestone for making
lime, the company produced crushed lime-
stone for use as asphalt filler, flux, dusting
coal mines, and for making mineral food.
Crushed limestone produced by Frank H.
Norberg Co. was used for making lime at
beet-sugar mills and as aggregate for road
construction. Sand and gravel production
increased from 81,000 to 148,000 tons. The
output was produced by three commercial
operators and a crew and contractor for the
Colorado Department of Highways.

Natural gas production from 21 wells in
8 fields was nearly 10 percent higher than
in 1964. Garmesa and South Canyon were
the largest fields. New pipeline outlets
completed near yearend were to result in
greater production in 1966.

Gilpin.—A large part of the county value
of mineral production was derived from
the molybdenum produced by Nye Metals,
Inc., from its Wilma mine near Black
Hawk. Robert Ray, R. F. Zacker, Stancil
Couch, and Centennial Mining Co. ob-
tained gold from placer operations; Robert
Ray also recovered some silver. John B.
O'Malley, Jr., recovered gold and silver
from the Barnes tailings dump. Gold,
silver, copper, and lead were Tecovered
from ore mined by McFarland & Swisher.

Peat production, down 2930 tons, was
moss peat mined by Eiven Jacobson and
Gus Rudolph; peat from the two opera-
tions was sold in bulk for general soil im-
provement. The output of sand and gravel
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was 5,000 tons of paving gravel produced
“by a crew of the Colorado Department of
Highways for road maintenance.

Gunnison.—The value of mineral produc-
tion decreased $500,000. Coal production
decreased 158,000 tons; however, a large
part of the decrease was due to some of
the output of the Somerset mine being at-
tributed to Delta County. Output of coal
came from seven underground mines: Bear
(Bear Coal Co.), Black Beauty (Ellis Coal
Co), Edwards (North Fork Coal Co.),
Hawk’s Nest (Champion Coal Mining
Co.), Nu-Mine No. 2 (Nu-Mine Coal Co.,
Inc), Old Baldwin (J. M. Smith), and So-
merset (USS). At the Bear mine, Bear
Coal Co. placed into operation a contin-
uous miner manufactured by Lee Norse
Co. Crawler-mounted and powered by elec-
tricity, the machine digs into a coal face
with 148 bits and scoops the broken coal
onto a conveyor for loading shuttle cars.
The machine reportedly was capable of
mining over 750 tons in an 8-hour shift.

Gold, silver, and copper production was
less, lead and zinc production more than in
1964. Most of the output of these five met-
als came from the Keystone mine operated
by McFarland & Hullinger. The balance of
the production came from the Micawber
mine of Elk Mountain Mining & Milling
Corp. and from the Ruby mine of Ruby
Mining and Drilling Co.

Contractors for the Federal Forest Serv-
ice produced crushed granite for road
maintenance and crushed and broken mis-
cellaneous stone for riprap. Crews and con-
tractors of the Colorado Department of
Highways produced sand and gravel and
miscellaneous stone and crews of the Gun-
nison County Highway Department pro-
duced gravel and crushed granite for road
maintenance. The only commercial sand
and gravel operator was Gunnison Ready-
Mix Concrete Co., Inc.

Huerfano.—Sand and gravel production
dropped from 422,000 to 147,000 tons as
road construction projects involving Inter-
state Highway 25 near Walsenburg were
completed. The output of sand and gravel
consisted of paving gravel produced by
Kirkpatricks, Inc., and contractors for the
Federal Forest Service and the Colorado
Department of Highways. One of the con-
tractors for the Colorado Department of
Highways produced miscellaneous stone for

riprap.
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Fire clay production increased 300 tons;
output was mined by Standard Fire Brick
Co. for making firebrick and vitrified sewer
pipe. Output of coal from four under-
ground mines decreased 1,642 tons. The
Gordon underground coal mine of Skinner
Coal Co. near Walsenburg ceased opera-
tions on May 30. Since it was opened in
1907, 2.2 million tons of coal had been
produced from the mine.

Jackson.—Of the value of mineral pro-
duction in the county, 91 percent was from
petroleum, produced from 29 wells in 4
fields. McCallum field, operated by Conti-
nental Oil Co., was the leading field with
217,000 barrels of oil; Battleship field,
operated by Monsanto Co., was second
with 80,000 barrels. Eleven billion cubic
feet of oil-contaminated carbon dioxide
was produced from the McCallum and
South McCallum fields. In the McCallum
field waterflood project, 140,000 barrels of
water was injected into the Dakota-Lakota
reservoir.

Miscellaneous stone was mined and
crushed for road construction by a contrac-
tor for the Federal Forest Service. The out-
put of sand and gravel was produced by
crews of the Colorado Department of
Highways and the Jackson County High-
way Department; the production was used
for fill and as paving gravel.

Jefferson.—With no uranium ore produc-
tion reported for 1965, the county value of
mineral production decreased $1 million,
about the value of the uranium ore pro-
duced in 1964. One of the richest uranium
mines in the Nation, the Schwartzwalder
mine of Denver-Golden Corp. near Golden,
under a contract agreement with AEC,
completed its commitments of ore produc-
tion on December 31, 1964.

Of the county value of mineral produc-
tion, 78 percent was derived from the out-
put of sand and gravel. Of the output of
sand and gravel, 76 percent was produced
by commercial operators, the balance by
Government-and-contractor operators. Of
the commercial production, 62 percent (1.1
million tons) was paving sand and gravel,
32 percent (552,000 tons) building sand
and gravel, and 6 percent (95,000 tons)
sand and gravel used for fill. The Govern-
ment-and-contractor production consisted
of 439,000 tons of paving gravel and
100,000 tons of gravel used for fill. Byprod-
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uct gold and silver were obtained from
four commercial operations.

The county continued to lead in clay
production with 62 percent of the State
output. Eighteen operations, two more
than in 1964, accounted for the output, 13
percent or 46,000 tons more than that of
1964. The output of clays consisted of fire
clay (9 percent) and miscellaneous clay
and shale (91 percent) . Of the county out-
put, 13 percent, 50471 tons, was mined by
independent clay producers; except for
some fire clay sold for making art pottery,
the production from these operations was
sold for making building brick and
vitrified sewer pipe. The independent pro-
ducers in order of output were George W.
Parfet Estate, Inc.; John L. Harvey; H. M.
Rubey Clay Co.; Leland Doughty; and
Garnett C. Bennetts & Sons. The captive
production of 343,513 tons, 87 percent of
the county output, was used for making
lightweight aggregate, building brick, clay
crucibles, firebrick, high-alumina refractory
brick, mortar, and vitrified sewer pipe. The
largest producer in the State was The Ide-
alite Co., a division of Ideal Cement Co.,
which mined shale adjacent to its light-
weight aggregate plant on Rocky Flats.
Other producers of captive clay in the
county, ranked according to production,
were Clalite Concrete Products, Inc., (two
operations) ; Colorado Brick Co.; Robinson
Brick & Tile Co. (three operations); Lake-
wood Brick & Tile Co. (two operations);
Denver Brick & Pipe Co. (four opera-
tions) ; and Denver Fire Clay Co.

Stone production was only one-half that
of 1964. Rocky Mountain Aggregates, Inc.,
produced crushed basalt for landscaping
and crushed granite and sandstone for
making precast panels. Earl Cooper, Ha-
milton Mining Co., and Paul E. Linstrom
also produced crushed sandstone for mak-
ing precast panels. Miscellaneous stone for
riprap and road construction was produced
by contractors for the Colorado Depart-
ment of Highways. A few pounds of beryl
was mined by Ben Waltz.

Kiowa.—Value of mineral fuels produc-
tion was 78 percent of the total mineral
output. Natural gas was the most valuable
commodity; most of the production, 1.6
billion cubic feet, was from the McClave
field. Oil production was mostly from the
newly discovered Mississippian reservoir in
the Brandon field which yielded 11,803

237-043 O-67--14

barrels in about 3 months. The Fleetwood
Drilling Co. gas-processing plant in the
McClave field, operated from May onward,
treated 670 million cubic feet of gas which
yielded 9,000 barrels of natural gas liquids.

Sand and gravel production decreased
87,000 tons. Output was produced by crews
of the Colorado Department of Highways
and Kiowa County Highway Department
and a contractor for the Colorado Depart-
ment of Highways.

Lake.—Lake County continued to have
the highest value of mineral production.
Of the county value, 97 percent was de-
rived from the output of molybdenum by
Climax Molybdenum Co. from the Climax
mine, the largest underground operation in
the Nation.

Gold, silver, copper, lead, and zinc were
recovered from the Yak Tunnel tailings
dump by Kostelic Mining & Milling Co.
and from cleanup material from the Ar-
kansas Valley smelter by Bud’s Wrecking.
Mt. Elbert Peat.-Moss Co., Inc., mined peat
moss from a deposit near Leadville; the
output was sold for general soil improve-
ment; one-third shipped as bulk and two-
thirds in packages.

In the fall, Asarco, in a joint venture
with Newmont Mining Corp., began an ex-
tensive exploration program in the Lead-
ville area. The Irene shaft of Resurrection
Mining Co., a wholly owned subsidiary of
Newmont, was to be dewatered so that ex-
ploration work could be - conducted by
Asarco at the 1,800-foot level, lowest of the
mine.

Sand and gravel production was up
28,000 tons. Paving gravel was produced by
Peter Kiewit Sons’ Co. and by a crew of
the Colorado Department of Highways. C.
Ryan & Sons, Inc., the only other cperator,
produced building sand and gravel, used
mostly for construction and mine-develop-
ment work at the Climax operation.

La Plata—Mineral fuels—coal, natural
gas, natural gas liquids, peat, and petro-
leum—comprised 98 percent of the value
of mineral production. The county was
ranked first in marketed natural gas valued
at $6.7 million. Natural gas liquids were
valued at $1.6 million. The Ignacio-Blanco
gasfield dominated the mineral economy of
the county. With production from three
pools (all Cretaceous), the field yielded
nearly 36 billion cubic feet of gas. The Oil
and Gas Conservation Commission report-
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ed 13 production from the field as follows:
Dakota pool, 67 wells, 13.3 billion cubic
feet; Fruitland-Pictured Cliffs pool, 24
wells, 481 million cubic feet; and Mesa-
verde pool, 362 wells, 22.2 billion cubic
feet. The El Paso Natural Gas Co. San
Juan (Ignacio) gas plant processed 53.7
billion cubic feet of gas (some from New
Mexico) and recovered 808,000 barrels of
natural gas liquids.

Coal production, about the same as in
1964, came from five underground mines.
Although there were only two operations
compared with four in 1964, the output of
peat was 25 times that of 1964. Art’s
Truck Service mined peat moss; Adrian B.
Locke mined humus peat. All of the out-
put was sold for general soil improvement.

‘Mineral Concentrates & Chemical Co.,
Inc, recovered gold and silver from the
Bessie G. dump. Gold, silver, copper, and
lead were recovered from ore mined from
the Coppertunity mine by Kel-Sco Indus-
tries.

Sand and gravel production dropped
287,000 tons as road construction projects
on U.S. Highway 550 and Colorado High-
way 140 were completed. The output. from
five commercial companies accounted for
61 percent of the county production. Crews
of the Colorado Department of Highways
and La Plata County Highway Department
and a contractor for the Federal Forest
Service produced the Government-and-con-
tractor production. A contractor for the
Colorado Department of Highways pro-
duced miscellaneous stone for riprap.

Larimer.—The county had the sixth
highest value of mineral production. More
than one-half of the value was derived
from portland cement produced by Ideal
Cement Co. at its Boettcher plant. Lime-
stone for making the cement was quarried
adjacent to the plant by the company.
Frank H. Norberg mined, crushed, and
sold limestone for making cement and lime
from two operations. Crushed limestone
produced by Pinion Grove Lime Co. was
sold for making lime. Dimension granite
in the form of rough monumental stone
was produced by Rocky Mountain Quarry
Co. Contractors for the Colorado Depart-
ment of Highways mined miscellaneous
stone; some was used for riprap and some
as aggregate for road construction. The out-
put of dimension sandstone, from 14 opera-
tions, was used to make all types of build-
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ing stone and flagging. The dimension
sandstone producers, in order of output,
were Colorado Stone Co.; Lyons Native
Stone Co.; Weaver Stone Co.; Berthoud
Pink Stone Co.; Arkins-Olin Stone Quarry;
Jacobson-Lyons Stone Co., Inc.; Arthur Oh-
line; Wild’s Stone Quarries; Sterling Stone
Co.; Joseph M. Puckett; Colorado Quar-
ries; and the Federal Bureau of Reclama-
tion.

Gypsum production decreased 6,000 tons.
Crude gypsum mined by Ernest W. Mon-
roe was used as a portland-cement retarder.
United States Gypsum Co. calcined crude
gypsum for making building products at
the company plant in Loveland until the
plant was damaged by flood waters on
June 17. The company did not reopen the
plant. Output of lime, only three-fourths
that of 1964, was produced by The Great
Western Sugar Co. at its Loveland beet-
sugar plant for refining sugar. With an in-
crease in output from 730,000 tons in 1964
to 1.4 million tons, the county had the
third largest output of sand and gravel of
all the counties. The increase was due to
road construction of Interstate Highway 25
between Loveland and Fort Collins. Of the
output of sand and gravel, 71 percent was
paving sand and gravel, 26 percent build-
ing sand and gravel, and 3 percent sand
and gravel used for fill. Production from
eight commercial operators totaled 748,000
tons. Contractors for the Colorado Depart-
ment of Highways and Federal Forest Serv-
ice and crews of the Larimer County High-
way Department and Federal Bureau of
Reclamation produced 684,000 tons of sand
and gravel.

Mineral fuels contributed less than 8
percent to the value of mineral production.
Loveland oilfield, with 24 wells, accounted
for 57 percent of the petroleum output.
Associated Oil & Gas Co. opened its Love-
land gas-processing plant in May. In Aug-
ust, Amerada Petroleum Corp. initiated a
waterflood secondary-recovery project in
the Muddy sandstone reservoir at Clarks
Lake field; by yearend, 142,940 barrels of
water had been injected.

Las Animas.—The value of mineral pro-
duction increased $600,000. Coal output,
70,000 tons more than in 1964, was the
principal reason for the increase in mineral
production. Output of coal came from nine

13 Work cited in footnote 6, Part II, Oil and
Gas Production, pp. 13-22.



THE MINERAL INDUSTRY OF COLORADO 203

underground mines, including the Allen
mine, the largest producing coal mine in
the State. Sand and gravel production in-
creased 76,000 tons. Crews and contractors
for the Colorado Department of Highways
and crews of the Las Animas County High-
way Department produced most of the out-
put. Crushed miscellaneous stone, in the
form of aggregate and riprap, was pro-
duced by a crew and a contractor for the
Colorado Department of Highways for
road construction. Clay production de-
creased 4,430 tons. From two pits, Empire
Clay Products, Inc., mined miscellaneous
clay for making building brick. Fire clay,
mined by Scott Mining Co. and Harbison-
Walker Refractories Co., was used for mak-
ing firebrick. The small Nina View carbon
dioxide field was shut in during the year.

Logan.—Although the value of mineral
production decreased $92,000, the county
was ranked fifth according to value, where-
as in 1964 it was ranked sixth. Mineral
fuels, valued at $11.4 million, accounted
for 95 percent of the value of mineral out-
put; crude oil was valued at $10.1 million.
Petroleum and natural gas were produced
from 348 wells in 72 fields. Many of the
fields were small, 1-, 2-, or 3-well fields;
however, 6 were among the 25 largest
oilfields in the State, and 4 had cumulative
oil production of 5 million or more bar-
rels. Marketed natural gas, produced with
oil from many of the fields, declined 28
percent in quantity and 27 percent in val-
ue. The three natural gas plants in the
county processed 4.4 billion cubic feet of
gas and yielded 309,000 barrels of natural
gas liquids. The county had 1 gas-injection
and 10 waterflood secondary-recovery
projects during the year. The gas-injection
project was in the “D” sandstone reservoir
of the Saber field; the waterfloods were in
East Atwood (“D” sandstone), Divide
(“D” sandstone) , Dune Ridge (“D” sand-
stone), Northwest Graylin (“D” sand-
stone) , Lewis Creek (“J” sandstone), Lib-
erty  (“]”  sandstone), Luft (“D”
sandstone) , Minto (“J” sandstone), Mount
Hope (“D” sandstone), and Winston (“J"
sandstone) .

The Great Western Sugar Co. produced
lime at its Sterling plant for making sugar
from sugar beets. Sand and gravel produc-
tion went from 324,000 tons in 1964 to
497,000 tons, largely because the Logan

County Highway Department produced
79,000 tons more than in 1964.

Mesa—The value of minerals increased
$1.3 million over that of 1964. All mineral
commodities produced in 1964 had in-
creases in production in 1965. In addition
to these commodities, some clay was pro-
duced in 1965.

Uranium ore production, 12,000 tons
more than in 1964, had the greatest value,
$2.5 million. The total output of 102,500
tons came from 45 operations, 5 more than
in 1964, and averaged 0.29 percent U,Og,
0.01 less than that of 1964. The uranium
ore contained 1.18 percent V,0,. Vanadium
oxide was recovered as a coproduct in the
milling of uranium ore by Climax Urani-
um Co. at its Grand Junction mill.

Coal production, increasing 20,500 tons,
came from six underground mines, one
more than in 1964. Of the production, 79
percent came from the Cameo mine of The
Juanita Coal & Coke Co.; the output was
used for electric-power generation at the
Cameo plant of PSC.

Sand and gravel production surpassed
the previous high, established in 1959, by
33,000 tons. Of the output, 71 percent was
produced by contractors and crews working
for Government agencies, and 29 percent
by three commercial operators. One road-
construction project, a stretch of Interstate
Highway 70 north of Grand Junction, re-
quired 464,000 tons of sand and gravel.

Marketed natural gas increased 26 per-
cent in quantity and 28 percent in value.
New pipeline outlets contributed largely to
the increase. Twelve fields, with 38 wells,
accounted for this production: Divide
Creek was the largest field, with Plateau
field in second place. The nearly depleted
Asbury Creek field was converted to gas
storage on June 26. Output of natural gas
liquids was from the Fruita gas plant of
Continental Oil Co. which processed 4.9
billion cubic feet of gas owned by Western
Slope Gas Co.

Stone production rose to 9,350 tons. Of
the value, 47 percent was derived from 758
tons of dimension sandstone produced
from four operations. Horsethief Canyon
Natural Stone Co., Kelley Stone Co., and
Western Stone Products produced dressed
building stone and flagging from sand-
stone. Kelly Stone Co. also produced a few
tons of rough construction building stone.
Dressed building stone from sandstone also
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was produced by William McKittrick. The
Grand Junction Highway Department
mined some sandstone for use as riprap.
Contractors for the Colorado Department
of Highways mined 8,292 tons of miscella-
neous stone for use as aggregate and rip-
rap.

Mineral—Except for $11,706 worth of
stone, the value of mineral output was de-
rived from production of gold, silver, cop-
per, lead, and zinc. Most of the gold, silver,
and copper, and all of the lead and zinc
production came from the Emperius mine
of Emperius Mining Co. Some gold, silver,
and copper were recovered from ore mined
by Joe Cox from the Equity mine, the only
other mine with production. Homestake
Mining Co. continued its investigation and
evaluation of the Bulldog Mountain, Inc.,
property, a lead-silver prospect near
Creede.

The output of stone, up 7,252 tons, was
granite mined for the Federal Forest Serv-
ice for use in road construction.

Moffat.—Mineral fuels—coal, natural gas,
and petroleum—comprised 96 percent of
the value of mineral production. Natural
gas, valued at $2.5 million, was the most
valuable commodity; petroleum was next
most valuable. The county was ranked sec-
ond in the State in marketed natural gas.
The principal gasfields in the county, West
Hiawatha and Powder Wash, each with gas
production of over 4 billion cubic feet,
were ranked third and fourth in the State.
Atlantic Refining Co. discovered a new gas
pay zone in the Buck Peak field. The
Powder Wash field, the largest oilfield with
an output of 156,916 barrels, was followed
by Iles field, with production of 131,359
barrels. The Moffat field waterflood project
in the Dakota reservoir was continued with
1.4 million barrels of water injected.

The lack of uranium ore production was
the principal cause for a drop of $1.3 mil-
lion in the county value of mineral pro-
duction. At the end of 1964 Union Carbide
Corp. had shut down its uranium opera-
tions in the county.

Although there were seven operations
compared with five in 1964, sand and grav-
el production decreased 174,000 tons. Crews
of the Colorado Department of Highways
and Moffat County Highway Department
and a contractor for the Craig Municipal
Airport produced 98,000 tons of paving
gravel. Commercial output, 132,000 tons,
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was produced by four operators. Miscella-
neous stone for use in road construction
mined by a contractor for the Colorado
Department of Highways totaled 640 tons.

The output of coal, 19,200 tons more
than in 1964, came from two underground
mines, the Red Wing operated by Colowyo
Coal Co. and the Wise Hill No. 3 by Silen-
go Coal Co.

Montezuma.—A substantial increase in
petroleum production resulted in an over-
all increase of $2.5 million in the county
value of mineral production. Petroleum
and natural gas contributed 91 percent to
the value of mineral production in the
county; petroleum was by far the main
contributor, accounting for 82 percent of
the total. Because of the rapid develop-
ment of the Cache field, discovered in late
1964, petroleum production increased by
796,000 barrels; Cache field production
more than offset the decline in older fields.
Tenneco Oil Co. produced 153 million
cubic feet of carbon dioxide from the Mis-
sissippian formation.in the McElmo field;
as in the past, it was used by Colorado
Carbonics, Inc., in Cortez.

The entire output of uranium ore came
from the Roberta Jean mine operated by
Earl Hotz; some vanadium was recovered
from the uranium ore.

Although sand and gravel production in-
creased 52,000 tons, the value decreased
$71,000 because a large quantity of lower
priced material was produced for the State
highway department. The only commercial
operator was Nielsons, Inc.,, which pro-
duced building sand and building and pav-
ing gravel. Contractors for the Colorado
Department of Highways and Federal Bu-
reau of Public Roads and crews of the
Montezuma County Highway Department
and Colorado Department of Highways
produced paving gravel for road construc-
tion and maintenance. The contractors for
both agencies also mined 288 tons of mis-
cellaneous stone for riprap.

Montrose.—The county continued to
have the seventh highest value of mineral
production of all counties and the greatest
production of wuranium and vanadium.
Vanadium production, 245 tons less than
in 1964, had the highest value of the six
mineral commodities produced in the
county. The vanadium was recovered from
262,321 tons of uranium ore containing an

average grade of 1.31 percent V,0,, 0.19
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percent higher than in 1964. The total
uranium ore production was 264,584 tons,
46,566 tons below the 1964 output. Average
grade of the ore was 0.24 percent U,O,,
0.03 higher than that of 1964. The output
of uranium ore came from 135 operations,
1 more than in 1964. Uranium concentrate
(yellowcake) and an intermediate vana-
dium product were recovered by Union
Carbide Corp. at its Uravan uranium mill.
The intermediate product was shipped to
the plant at Rifle for further processing.
Peabody Coal Co. was the only coal pro-
ducer in the county. The output of coal,
26 percent less than in 1964, was mined
from the Nucla strip operation for electric-
power generation at the nearby powerplant
of the Colorado-Ute Electric Association.
Output of salt was contained in brine
pumped from a well by Union Carbide
Corp. Sand and gravel production in-
creased 76,000 tons. Output of stone was
crushed miscellaneous stone produced for
road construction by a crew and contractor
for the Colorado Department of Highways.

Morgan.—Petroleum, natural gas liquids,
and natural gas accounted for 93 percent
of the value of mineral production. The
county was ranked fifth in petroleum out-
put, fourth in marketed natural gas, and
second in production of natural gas liquids
from four plants. Although oil production
declined 35 percent, it was the most valua-
ble mineral commodity. Production of oil
and natural gas was from 48 fields with
224 producing wells. Largest field, both in
oil and gas production, was Adena, fourth
largest in the State. This field accounted
for 56 percent of the petroleum production
and 77 percent of the cumulative produc-
tion of the county. Sand River field was
second largest with an output of 123,835
barrels of oil. The county had one com-
bined gas-and-water-injection and five
waterflood projects which had injected a
total of 8.7 million barrels of water and
64.5 million cubic feet of gas during the
year. The Adena field, site of the gas-water
project, used 5.9 million barrels of the in-
jected water. Three of the four natural gas
liquids plants processed less gas and recov-
ered less liquids, resulting in an overall
14-percent decline in production.

Sand and gravel production, 174,000 tons
more than in 1964, was by three commer-
cial operators and crews of the Colorado
Department of Highways and the Mor-

gan County Highway Deparment. Except
for 49,000 tons of building sand and gravel,
the county output was paving sand and
gravel. The Great Western Sugar Co. pro-
duced lime for use in making sugar from
sugar beets at its Fort Morgan plant.

Ouray.—Mining activity increased with
seven base-metal operations compared with
three in 1964. Most of the gold, silver, cop-
per, lead, and zinc was from ore mined in
that part of the Idarado mine of Idarado
Mining Co. within the county. The bal-
ance of the production of these metals
came from the following mines: Bachelor
(Bachelor Mines Co.), Little Mike (Sky-
line Mining Co.), Revenue (Federal Re-
sources Corp.), Seniorita (Willreed Mining
& Milling, Inc), Silent Friend (Cross &
Sons, Inc), and Wewissa (Kuykendall
Mines, Inc.). The only other mineral pro-
duction in the county was 16,000 tons of
paving gravel produced by a crew of the
Ouray County Highway Department for
road maintenance.

In September, Camp Bird Colorado, Inc.,
a subsidiary of Federal Resources Corp.,
began startup operation at its Camp Bird
mill near Ouray. The mill, with a design
capacity of 650 tons per day, was built in
1960. Ore from development work at its
Revenue mine was processed for recovery
of gold, silver, copper, lead, and zinc.

Park.—The value of mineral production
rose $110,500; decreases in output values of
gold, zinc, peat, and stone did not offset
increases in output values of silver, copper,
lead, and sand and gravel. The Hilltop
mine of Hilltop Mining Co. was the source
of most of the gold, silver, copper, lead,
and zinc. Small quantities of some of these
metals were recovered from other under-
ground mines, placers, and a mine dump.

Output of peat, from three operations,
was sold in bulk. William T. Kemp & Har-
vey F. Kemp mined moss peat for general
soil improvement; McCoy & Jensen mined
humus peat for packaging flowers and gen-
eral soil improvement; and Universal Peat
Co. mined humus peat for mixed fertilizer
and general soil improvement.

Sand and gravel production was slightly
more than twice the 1964 output of 108,000
tons. The output was produced by crews of
the Colorado Department of Highways and
Park County Highway Department and
contractors for the Colorado Department of
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Highways. George West mined and crushed
granite for making exposed concrete aggre-
gate and for landscaping. Colorado Quartz
& Minerals Corp. produced crushed sand-
stone for terrazzo and dimension sandstone
in the form of rough architectural building
stone. A crew and a contractor for the Col-
orado Department of Highways mined and
crushed miscellaneous stone into aggregate
for road construction; the contractor also
produced some riprap.

Pitkin.—The county was ranked ninth in
value of mineral production, whereas in
1964 it was not rated among the top 10
counties. The output of coal, the most im-
portant commodity in value, came from
four underground mines—Dutch Creek
mine operated by Mid-Continent Coal and
Coke Co. and Thompson Creek Nos. 1, 2,
and 3 operated by Thompson Creek Coal
and Coke Corp. Near the end of the year,
a mine disaster at the Dutch Creek mine
took the lives of nine men.

Iron ore production increased substan-
tially. The output was mined from the
Cooper’s Fork magnetite deposit by Mor-
rison-Knudsen Co., Inc., for Pitkin Iron
Corp.

The county led in stone production. Ex-
cept for 6,750 tons of sandstone, output of
1.9 million tons was crushed granite used
for construction of the Homestake Dam.
Sandstone was mined by a contractor for
the Federal Bureau of Reclamation for rip-
rap.

Morrison-Knudsen Co., Inc, the prime
contractor of the Homestake Dam project
for the cities of Aurora and Colorado
Springs, sponsors of the Homestake Trans-
mountain Water Diversion project, pro-
duced more than 1 million cubic yards of
granite rockfill near the damsite by explod-
ing 757,800 pounds of ammonium nitrate
and dynamite. For the blast, a 4-foot-dia-
meter “coyote” hole was driven 1,430 feet
into the granite mountainside and then
packed with 695,000 pounds of explosive.
Another 62,800 pounds of explosives was
placed in ninety-one 9-inch-diameter 50- to
60-foot-deep holes. The blast provided
about one-third of the rockfill needed for
the job.

Sand and gravel production was more
than twice that of 1964. Three commercial
operators produced 191,000 tons; most of
the output was building sand and gravel.
Contractors for the cities of Aurora and
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Colorado Springs, Federal Forest Service,
Federal Bureau of Reclamation and a crew
for the Federal Forest Service produced
55,000 tons of paving sand and gravel.

Sunray DX Oil Co. produced 1.5 billion
cubic feet of natural gas from the three-
well Wolf Creek field.

Pueblo.—The value of mineral produc-
tion increased $500,000 over that of 1964.
Increased output of sand and gravel was
the principal reason for the rise in value.
The output was still 47,000 tons short of
the 1963 record. Compared with the 1964
output, sand and gravel production in-
creased 298,000 tons in quantity and
$407,000 in value. Of the 1.1 million tons
produced by seven commercial operators,
577,000 tons was paving sand and gravel;
431,000 tons building sand and gravel; and
45,000 tons used for fill, engine sand, filtra-
tion sand, and other purposes. Crews of
the Pueblo County Highway Department
and the city of Pueblo and contractors for
the Colorado Department of Highways
produced 157,000 tons of paving gravel for
road construction.

Lime output, 5,000 tons less than that of
1964, was produced by CF&I at its steel
mill in Pueblo for use in steelmaking. On
August 4, a milestone was reached when
CF&I poured the 50th million ton of steel.
Output of clays rose from 37,134 tons in
1964 to 61,089 tons, all fire clay from seven
operations, one more than in 1964. Stand-
ard Fire Brick Co., Harbison-Walker Re-
fractories Co., Colorado Fire Clay Co., and
General Refractories Co. used and/or sold
their production for making firebrick. The
output of Red Mountain Clay Co. was sold
for making firebrick, building brick, and
for lining zinc retorts. Denver Fire Clay
Co. used its production for making clay
crucibles, firebrick, high-alumina refractory
brick, and mortar. The output of Denver
Brick and Pipe Co. was used by the com-
pany for making vitrified sewer pipe. Stone
production consisted of 223 tons of crushed
marble produced by O. L. Braly for terraz-
zo and 1,349 tons of miscellaneous stone
mined by contractors for the Colorado De-
partment of Highways for aggregate in
road construction and for riprap.

Gold, silver, copper, and lead were recov-
ered by H. G. Atchison from the old
Asarco smelter slag dump at Pueblo during
processing of the dump material for mak-
ing rock wool. Some zinc concentrate was
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recovered by M. T. Currence from cleanup
material of railroad cars.

Rio Blanco.—Mineral fuels, accounting
for 99 percent of the vajue of mineral pro-
duction, dominated the mineral economy
of Rio Blanco County. In total value of
mineral output, the county was ranked sec-
ond to Lake County. It was ranked first in
crude oil and natural gas liquids and third
in natural gas production. At yearend, 14
producing fields contained 539 active wells.
The two largest fields in the State, Rangely
and Wilson Creek, produced 99.8 percent
of the crude oil in the county; these two
fields, at yearend, had yielded 56 percent
of the cumulative oil production of the
State. The Rangely Weber reservoir had a
combined water-and-gas-injection project
which used, during the year, 64 million
barrels of water and 20.9 billion cubic feet
of gas; the gas was obtained by extracting
liquids from the wet gas produced with
the oil and reinjecting the residual gas in-
to the reservoir. Two secondary-recovery
projects were underway in the Wilson
Creek field: a waterflood in the Sundance
formation into which 8 million barrels of
water was injected and a combined gas-
and-water-injection project in the Morrison
formation. The latter proiect used 687,000
barrels of water and 1.5 billion cubic feet
of gas. The Chevron Oil Co. natural gas
liquids extraction plant at Rangely proc-
essed the wet gas from that field and recov-
ered 1.1 million barrels of liquids before
the gas was reinjected.

Output of coal, less than in 1964, came
from the Rienau Nos. 1 and 2 under-
ground mines of Jenkins & Mathis Coal
Co. and the White River underground
mine of Staley-Gordon Coal Co., Inc.

Sand and gravel production slightly
more than tripled the 1964 output of
56,000 tons. The only commercial operator
produced a few tons of building sand and
gravel. Contractors for the Colorado De-
partment of Highways and the Federal Bu-
reau of Public Roads and a crew of the
Colorado Department of Highways pro-
duced paving sand and gravel for road
construction and maintenance. The con-
tractors for both Government agencies also
mined miscellaneous stone for making rip-
rap. A crew of the county highway de-
partment produced paving gravel.

Uranium ore production, nearly triple
that of 1964, came from two operations of
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Devereaux Bros. and one of Harry H.
Harp, Jr. The ore was shipped to the ura-
nium mill of Union Carbide Corp. at Rifle
where uranium and vanadium concentrates
were produced. The ore averaged 0.25 per-
cent U308 and 1.52 percent V205.

Routt.—Coal production surpassed the
1-million-ton mark for the first time, al-
lowing the county to retain its position as
the leading coal county in the State. The
increase in coal production—350,000 tons—
caused a rise of $1.1 million in the county
value of mineral production. The coal
came from three underground and three
strip mines, including the Seneca strip
mine developed in 1964. The underground
producers were Dry Creek Coal Co. (Cardi-
nal mine) and Routt Mining Corp. (Apex
2 and Keystone mines). The strip mines
were operated by Energy Coal Co. (Energy
strip) ; The Pittsburg & Midway Coal Min-
ing Co. (Edna strip); and Seneca Coals,
Ltd., (Seneca strip). The output from the
Energy and Edna strip mines was sent by
rail to PSC powerplants in the Denver
area; coal from the Seneca strip mine was
used as fuel at the nearby powerplant of
Colorado-Ute Electric Association at Hay-
den.

Scoria (classed as pumice) was mined by
McCoy Aggregate Co. from a deposit near
McCoy. The output, less than that of 1964,
was used as concrete aggregate and for rail-
road ballast. Sand and gravel produced by
Jake Bettger & Sons consisted of paving
sand and gravel, building gravel, and sand
and gravel for fill.

Petroleum and natural gas accounted for
6 percent of the value of mineral produc-
tion. North Sage Creek, Grassy Creek, and
Tow Creek fields were the principal pro-
ducers.

Saguache.—The value of mineral output
decreased $600,000 mainly because of a lack
of uranium ore production. In the Mar-
shall Pass area, the two uranium properties
credited with production in 1964 had none
reported for 1965. Ore from these proper-
ties had been shipped to the Cotter Corp.
uranium mill at Canon City which com-
pleted its commitments with AEC early in
the year.

Output of gold, silver, copper, lead, and
zinc increased, although two operations
had production compared with four in
1964. All the gold and most of the silver,
copper, lead, and zinc were recovered from
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ore mined by Rawley Metals, Inc., from
the Rawley mine. The other mining opera-
tion with metal production was the War-
wick mine operated by Cotter Corp.

Sand and gravel production, all by crews
of the Colorado Department of Highways
and Saguache County Highway Depart-
ment, dropped from 110,000 to 8,000 tons.
The output of stone was 1,000 tons of
crushed miscellaneous stone produced by a
crew of the Colorado Department of High-
ways.

San Juan.—The entire county value of
mineral production was derived from gold,
silver, copper, lead, and zinc recovered
from ore mined at nine base-metal opera-
tions. Standard Metals Corp., operator of
the Brenneman and Sunnyside mines, ac-
counted for 93 percent of the county value.
The Sunnyside mine had the second largest
lead and the third largest gold and zinc
production of all mines in the State. Be-
side Standard, the other producers were
Calco Mining Co. (May Day); Grant G.
Gifford (Mogul) ; Maxwell Mining & Mill-
ing Co. (Columbus); Northwood, Inc,
(unknown) ; Silver Wing Mining Corp.
(Silver Wing); T-Bird Mining Co. (T-
Bird); and Two-Bit, Inc. (Graham Virgin-
ia, Inc, and Hitti & David Mining Co.,
joint venture, lessees) (Osceola) .

San Miguel.—Mineral production increased
$2.6 million in value, enough for the coun-
ty to be ranked fourth in the State. Of the
nine mineral commodities produced in
1964, five had increases and four had de-
creases in output.

The decreases in output of gold, silver,
copper, and zinc resulted from a drop in
ore production from the Idarado mine of
Idarado Mining Co., situated in both Ou-
ray and San Miguel Counties. All the ore
was milled at its Pandora mill at Tellu-
ride. The mine was the principal source of
gold, copper, and lead in the State and
second for silver and zinc. In October, the
company purchased some neighboring
claims with related mineral and water
rights. The Idarado vein was known to ex-
tend into these claims.

Gold, silver, copper, lead, and zinc were
from ore mined by Silver Hat Mining, Inc.,
from the San Bernardo and Valley View
property. Dick & George Koskinen had
gold and silver production from the Court-
house-Dynamo operation. A small quantity
of gold and silver from an unknown opera-
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tion was attributed to D & D Mining Co.
A. A. McCluskey recovered some gold from
cleanup material from the Tomboy mill.
Iron ore production came from two opera-
tions and a stockpile. Chas. Pfizer & Co.,
Inc, and a new producer, Sigma Mining
Co., mined brown iron ore for use as paint
pigment. Theresa B. Robinson sold some
brown iron ore from her stockpile for soil
amendment.

Although there were 19 fewer mining
operations than in 1964, uranium ore pro-
duction increased 274 tons. Production
(144,320 tons) averaged 0.23 percent U,O,,
0.01 percent higher than in 1964. Vana-
dium was recovered from all except 61 tons
of uranium ore. The uranium ore proc-
essed for the recovery of vanadium aver-
aged 1.95 percent V,0,, 0.09 percent higher
than in 1964.

Sand and gravel output was by two
commercial operators and by crews of the
Colorado Department of Highways and San
Miguel County Highway Department, and
by a contractor for the Colorado Depart-
ment of Highways.

A gold medal for heroism was awarded
by the Joseph A. Holmes Safety Association
to Aurelio Ortiz, an ore-train motorman, at
the Idarado mine. Ortiz went to the imme-
diate rescue of a coworker who had been
buried under a sudden rush of muck from
an ore chute. Ortiz dug the victim free
with his bare hands, knowing full well that
he could easily have been buried himself if
another slide occurred.

Summit—The value of mineral produc-
tion dropped to only $167,002, a decrease
of $242,098 below the 1964 value; all six
mineral commodities produced decreased
in output. Gold, silver, copper, lead, and
zinc were recovered from ore mined by
Chautauqua, Inc.; Magor Mining Co.; and
Monte Cristo Mining Co. Sand and gravel
production was half that of 1964.

Washington.—Although the county had
the largest decrease, $2.4 million, in value
of mineral production of all the counties,
it continued to be the county with the
third highest value. The decrease resulted
from a substantial decline in petroleum
production. Mineral fuels accounted for 98
percent of the value of minerals produced.
Petroleum, though production was 14 per-
cent lower than that of 1964, comprised 93
percent of the value, followed by natural
gas liquids valued at $626,000. Production
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of oil and natural gas was from 69 fields
with 372 wells at yearend. Of the 25 largest
oilfields in the State, 9 were in the county;
these 9 yielded 59 percent of the county oil
output. The Little Beaver and Plum Bush
Creek fields each had yielded a cumulative
total of more than 15 million barrels of
oil; the Big Beaver and Bobcat fields had
cumulative production of 9.3 million and
6.5 million barrels, respectively. The county
had nine active and one inactive waterflood
projects. Water for these projects totaled
12.6 million barrels. The Continental Oil
Co. gasoline plant at Little Beaver field
processed 1.7 billion cubic feet of wet gas
from nearby fields.

The county was the site of 35 percent of
the exploratory drilling in the State. Two
new fields, Faro and Monte, and one exten-
sion, Azure, resulted from the wildcat drill-
ing.

Output of sand and gravel was for pav-
ing and was produced by two commercial
operators and by a contractor for the State
highway department. Two contractors for
the Colorado Department of Highways
mined 1,351 tons of miscellaneous stone for
making aggregate and riprap.

Weld.—Mineral production, $2.2 million
below that of 1964, caused the value to
drop below the $10 million mark. Of the
seven mineral commodities produced, only
natural gas and petroleum had increases in
output. Sand and gravel production
significantly dropped 2 million tons in
quantity and $2.1 million in value because
of reduction in road construction in the
county. Coal, lime, natural gas liquids, and
stone also had decreases in output.

Mineral fuels comprised 94 percent of
the value of mineral production; petro-
leum was ranked first, with 55 percent, fol-
lowed by coal, natural gas, and natural gas
liquids. Petroleum and natural gas produc-
tion was from 140 wells in 43 fields. Two

209

of the principal Colorado oilfields, Black
Hollow and Pierce, having cumulative pro-
duction of more than 5 million barrels
each, were in the county; a third, Saber,
was partly in Logan County. Output of
natural gas liquids from the plant at
Southwest Roggen was 29 percent below
that of 1964. Four waterflood secondary-re-
covery projects were in operation. Total
water injected was 2.1 million barrels; most
of it, 1.4 million, was used in the Black
Hollow field.

Coal production, from six underground
mines, decreased 61,000 tons. Coal pro-
ducers, according to output, were The Im-
perial Coal Co. (Eagle and Imperial),
Clayton Coal Co. (Lincoln and Washing-
ton), Boulder Valley Coal Co. (Boulder
Valley No. 3), and McNeil Coal Corp.
(Sterling). On July 1, after 45 years of
continuous operation during which 3.5 mil-
lion tons of coal was produced, the Sterling
underground mine of McNeil Coal Corp.
was closed.

Lime was produced by The Great West-
ern Sugar Co. at its sugar plants in Eaton,
Greeley, and Windsor; the production, 22
percent below that of 1964, was used for
refining sugar. The output of sand and
gravel was produced by Goodell Brothers,
the only commercial operator; by contrac-
tors of the Colorado Department of High-
ways; and by a crew of the Weld County
Highway Department. Riprap and aggre-
gate were produced from miscellaneous
stone mined by three contractors for the
Colorado Department of Highways.

Yuma.—Discovery of the Eastward field
gave Yuma County its first oil production
since 1962 when the Laird field was aban-
doned. Although relatively small, the East-
ward field discovered by Stuarco Oil Co.,
Inc., et al, was significant as the eastern-
most oilfield in the Colorado part of the
Denver-Julesburg basin.






The Mineral Industry of Connecticut

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

By Joseph Krickich *

Value of mineral production in Con-
necticut decreased 3 percent below the rec-
ord high year 1964. Lower unit values for
stone and sand and gravel were the major
contributing factors. In addition, feldspar,
mica, and peat output and value were be-
low that of 1964. In contrast, lime and clay
production and value increased. Hartford
County led the value of mineral produc-
tion, followed in descending order by New
Haven, Litchfield, and Middlesex Counties.

The continuing program of geologic
mapping by the Connecticut Geological

and Natural History Survey in cooperation
with the Federal Geologic Survey resmlted
in numerous reports. The State published
one bedrock and one surficial geologic re-
port and the Federal Geological Survey
published 11 Geologic Quadrangle maps.
The Federal Geologic Survey also com-
pleted an aeromagnetic survey of most of
Connecticut and published aeromagnetic
maps of a series of quadrangles along the
Massachusetts boundary as well as a block
of 12 quadrangles in Southeastern Con-
necticut.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Cement.—Cement distribution terminals
were operated at Bridgeport, Hartford,
Middletown, New Haven, North Haven,
Plainville, and Rocky Hill. Shipments of
portland cement into Connecticut totaled
4.9 million barrels; masonry cement ship-
ments were 142,000 barrels. Most of the

cement was shipped from Pennsylvania and
New York. Limited quantities came from
Maine and Maryland.

Clays.—Greater demand for building
brick resulted in higher clay production
in the State. Output of clay, used for

1 Mineral specialist, Bureau of Mines, Pitts-
burgh, Pa.

Table 1.—Mineral production in Connecticut 1

Mineral

1964 1965

Value Value
Quantity (thousands) Quantity (thousands)

_-short tons____ 211,621 $262 237,251 3322

NA 8 NA 3

_________________ short tons___. 38,574 689 w w

Sand and gravel housand short tons____ 10,088 9,437 9,940 9,106

Stone______________ o ee._-do__ . _____ 5,864 10,764 5,871 10,444
Value of items that c: t be disclosed: Feld: mi

(scrap), peat, and items indicated by symbol W ...... XX 690 XX 1,354

Total - _ oo e XX 21,850 XX 21,234

NA Not available.

W Withheld to avoxd disclosing individual company confidential data; included with “Value of items that
osed.”

cannot be disecl
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
constant 1957-59 dollars

(Thousands)

Value

$11,495
16,316
13,245
12,738
15,243
16,601
19,835

manufacturing lightweight aggregate, re-
mained stable. Some miscellaneous clay
was used in manufacturing flowerpots; pro-
duction increased slightly above that of
1964. Clay was recovered in Hartford,
Middlesex, and New Haven Counties.

Feldspar.—Production of crude feldspar
from two mines in Middlesex County was
below that of 1964. Output from one mine
was concentrated by flotation; quartz and
flake-mica were recovered as byproducts.
Crude feldspar from the other mine was
processed by dry grinding. The ground
feldspar was sold to glass and ceramic pro-
ducers. In addition, another dry grinding
plant operated using purchased material;
output was used in sweeping compounds.
Ground feldspar was shipped chiefly to con-
sumers in New Jersey and Pennsylvania.
Limited quantities were exported.
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Figure 1.—Value of mineral production in
Connecticut.

Gem Stones.—Mineral collectors and ama-
teur lapidarists visited quarries, pegma-
tite deposits, and abandoned mine dumps
throughout the State to recover mineral
specimens. Value of recovered material was
estimated as about the same as in 1964.

Gypsum.—National Gypsum Co. pro-
duced calcined gypsum at New Haven for
use in manufacturing finished building
products. The company used crude gypsum
shipped from out of the State.

Lime.—Production and value of lime in-
creased compared with that of 1964. Lime
output was from one producer in Litchfield
County. Most of the quicklime was used in
manufacturing calcium and magnesium
metal at a nearby plant. Hydrated lime
was sold mostly for use in masonry con-
struction. The company utilized two rotary
kilns and one continuous hydrator for
manufacturing lime.

Table 3.—Employment and injury experience in the mineral industries

Number of Injury rates per
Average Days Man-days Man-hours injuries million man-hours
Year and industry men active worked worked
working (thousands) (thousands) Non-
daily Fatal fatal Frequency Severity
1964:
Nonmetal and peat___ 112 277 31 235 ____ 4 17.00 191
Sand and gravel._____ 657 231 152 1,233 1 21 17.84 8,938
Stone_______________ 367 251 92 794 1 16 21.41 8,075
Total . _____________ 1,136 242 275 2,262 2 41 19.01 7,727
1965: »
Nonmetal and peat___ 141 270 38 289 ———- 2 6.92 104
Sand and gravel______ 655 228 150 1,223 ____ 25 20.44 266
Stone_______________ 435 253 110 957 12 13.58 6,672
Total . _____________ 1,231 242 298 2,469 1 39 16.20 2,730

p Preliminary.
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Mica.—A feldspar flotation plant in Mid-
dlesex County recovered scrap mica (flake
mica) as a byproduct. The mica was
ground for use as a roofing material.

Sand and Gravel.—Production of sand
and gravel declined for the second consecu-
tive year from the record high, 10.5 million
tons  recorded in 1963. Although increased
production by Government-and-contractor
operations was reported, total output and
value decreased 1 and 4 percent, respec-
tively, compared with that of 1964. The
average price of commercial sand and
gravel dropped from $1.14 per ton in 1964
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to $1.10 in 1965. Commercial operators
processed ‘81 percent of their output com-
pared with 78 percent in 1964. Nearly
6 million tons of the commercial produc-
tion was used for building and highway
construction and maintenance. Of the 89
active commercial operations only 5 were
classified as portable.

Output exceeding 300,000 tons was re-
ported at two operations, and five opera-
tions produced between 200,000 and 300,000
tons. Over 2.7 million tons were produced
by operations in the 100,000 to 200,000 ton
range. Deliveries of sand and gravel con-
tinued to be principally by truck. Over 38

Table 4—Sand and gravel sold or used by producers, by classes of operations and uses

(Thousand short tons and thousand dollars)

1964 1965
Class of operation and use
Quantity Value Quantity Value
Commercial operations:
Sand:
Structural 2,106 $2,484 1,975 $2.,309
Paving._ 1,255 1,268 1,578 1,497
Fill 243 100 302 152
Other! 208 190 208 161
3,812 4,042 4,063 4,119
Gravel: 1,566 2,674 1,380 2,336
977 968 1,064 1,055
742 388 622 306
280 303 191 251
3,565 4,333 3,257 3,948
7,377 8,375 7,320 8,067
112 43 108 38
® ® ® ®
17 7 18 12
129 50 126 5L
Gravel:

ildi ee- I 7 3
l];:“rlgllgn_g. - 2,575 1,008 2,438 955
Other 3 e 4 49 30

Total - - oo oo 2,582 1,012 2,494 988

Total sand and gravel . ___ . oooooooo-- 2,711 1,062 2,620 1,039

B e i 3941 4092 4189 4170
Gravel _ - - e 6,147 5,345 5,751 4,936
Total - _ e 10,088 9,437 9,940 9,106

1 Includes molding, filter, grinding and polishing, and other sand.

2 Included with other sand.
3 Includes fill gravel.
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percent of the commercial tonnage was pro-
duced in Hartford County; other leading
ﬁ'roducing areas were New Haven and Fair-
field Counties.

Stone.—A slight increase in total stone
production was reported, but value was
below that of 1964. Lower unit values were
reported for crushed and broken basalt
(traprock), limestone, and_sandstone, the
principal types of stone produced. Output
of basalt totaled 5.4 million tons, an in-
crease of 151,000 tons above that of 1964.
The average price per ton dropped from
$1.63 in 1964 to $1.60 in 1965. Ninety-
eight percent of the basalt was used for
aggregates and roadstone, some was sold
for riprap and railroad ballast. Quarries
were active chiefly in New Haven and
Hartford Counties. Four limestone quarries
operated in Litchfield County. Most of the
limestone was sold for agricultural stone
(agstone) and used for manufacturing
lime. Both dimension and crushed and
broken granite were produced in New Lon-
don County for riprap and aggregate. Di-
mension granite was produced in Hartford,
New Haven, and Windham Counties.
Quartz was mined in New London County
and sold principally for glass manufac-
turing and other uses. Quartz also was

recovered as a byproduct of feldspar bene--

ficiation in Middlesex County and was
marketed exclusively for glass manufactur-
ing. A small quantity of dimension sand-
stone was produced in Windham County.
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MINERAL FUELS

Coke.—Connecticut Coke Co., New
Haven, operated a merchant coke plant
consisting of 70 slot-type ovens. In addi-
tion to coke, the company produced am-
monium sulfate, coal tar, crude light oil,
and intermediate light oil.

Peat.—Peat production was limited to
Middlesex County and was below that of
1964. Output was of the reed-sedge variety
and was shredded and sold in bulk for soil
conditioning uses.

METALS

Connecticut continued as an important
area for smelting and processing primary
and secondary nonferrous metals. Found-
ries throughout the State produced non-
ferrous castings as well as ferrous metal
products. Research was conducted on some
of the rarer metals as well as on the com-
mon nonferrous metals and alloys. Car-
penter Steel of New England, Inc., oper-
ated two electric furnaces at Bridgeport.
Iron and steel scrap was collected, sepa-
rated, and processed by many dealers for
the domestic steel industry and for the
export market.

Nelco Metals, Inc., a subsidiary of Chas.
Pfizer & Co., Inc., at Canaan, Litchfield
County, continued as the only domestic
producer of calcium metal in the United
States. The company operated a magnesium
and calcium reduction and redistillation
plant. Annual rated capacity of calcium
metal was 600,000 pounds and for primary
magnesium was 5,000 tons.

Table 5.—Stone sold or used by producers, by uses

1964 1965
Use
Short tons Value Short tons Value

Dimensionstone___________________.______ 17,53 1 2,297 26

Crushed and broken stone N 8 3156928 12,29 $104.8
Concrete, roadstone . _ 5,413,486 8,762,155 5,416,531 8,659,408
Undistributed 1___ 432,641 1,844,699 42,626 1,679,333
Total_____________ 5,863,565 10,763,782 5,871,454 10,443,567

! Includes flux, agstone, ground quartz, railroad ballast, riprap, and other stone.

REVIEW BY COUNTIES

Government-and-contractor sand  and
gravel was produced by four municipalities
in Hartford County and one each in Litch-
field, New Haven, and New London Coun-

ties. Sand and gravel produced under con-
tract for the Connecticut State Highway
Department was not assigned to specific
counties. Most of the Government-and-
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contractor sand and gravel was used for
highway construction and maintenance;
some sand was used for controlling icy
highways. Value of mineral specimens (gem
stones) was not assigned to specific counties.

Fairfield—Output of sand and gravel
totaled 741,000 tons, 5 percent less than
that of 1964. Production was from 10
operations. Most of the material was
processed for use chiefly in building and
highway construction. Quantities of fill ma-
terial and sand for controlling icy highways
also were produced. Leading producers
were as follows: John Lamazzo & Sons
Corp., Weston; Daddario Sand & Gravel,
Newton; and Grasso Construction Co.,
Shelton.

Hartford—The county replaced New
Haven County as the leading mineral
producing area. Nearly 2.5 million tons of
crushed basalt (traprock) was produced
compared with 2.1 million tons in 1964.
The bulk of the material was sold for
use as concrete aggregate and roadstone;
limited quantities were sold for railroad
ballast and riprap. Output was from six
quarries; The Edward Balf Co., Newington,
was the leading producer. Other quarries
werz operated by Roncari Industries, Inc.,
East Granby; The New Haven Trap Rock
Co., Plainville; Sherman-Tomasso Concrete,
Inc., Plainville; and Arborio-Tomasso, Inc.,
Farmington. Tower Hill Granite Co. and
P. A. Armando, both near Glastonbury,
produced dimension granite.

Commercial production of sand and
gravel totaled 2.8 million tons, 7 percent
greater than that of 1964. Output from
Government-and-contractor operations in-
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creased from 203,000 tons to 239,000 tons.
Most of the commercial output was con-
struction material and came from 25 op-
erations. Leading commercial producers
were Dunning Sand & Gravel Co., The
Edward Balf Co., Chapman Sand & Gravel,
Costello Construction Corp., and Connecti-
cut Sand & Stone Corp. Commercial pro-
ducers processed 72 percent of their ma-
terial and utilized truck transportation for
marketing materials.

Clay and shale was mined near Suffield
and used exclusively for manufacturing
brick by Kelsey Ferguson Brick Co. Miscel-
laneous clay was mined at South Windsor
by Carpenter Brick & Clay Products Corp.
Most of the output was sold to Plasticrete
Corp., for manufacturing expanded-clay
lightweight aggregate at an adjacent plant.
The remainder was used by Carpenter for
manufacturing brick. Keller Potte’y Co.,
Kensington, produced clay for manufactur-
ing flowerpots. The Windsor clay mine of
Edward W. Mack & Son was idle.

Litchfield.—Quicklime and hydrated lime
were produced at Canaan by Minerals,
Pigments, and Metals Division, Chas. Pfizer
& Co., Inc., from limestone quarried near-
by. Most of the quicklime was used in
manufacturing high-purity calcdium and
magnesium at the nearby Nelco Metals,
Inc,, plant. The hydrated lime was used
chiefly for construction; some was sold as
agricultural lime. In addition to manu-
facturing lime, the company used limestone
for agstone, filler material, and stucco.
Limestone used exclusively as agstone was
produced by Conklin Limestone Co., Inc.,
Canaan, and Allyndale Corp., East Canaan.

Table 6.—Value of mineral production in Connecticut, by counties

Minerals produced in 1965

1964 1965 in order of value
$1,169,000 $1,104,000 Sand and gravel.
6,276,579 6,844,409 Stone, sand and gravel, clays.
2,769,911 2,801,319 Stone, lime, sand and gravel.
1,183,689 1,129,523 Feldspar, sand and gravel, clays,
mica, stone, peat.
7,379,980 6,608,902 Stone, sand and gravel, clays.
23,031 807,008 Stone, sand and gravel.
w ‘W Sand and gravel.
w W Sand and gravel, stone
2,147,950 1,944,175
21,850,000 21,234,000

W Withheld to avoid disclosing individual company confidential data; included with “Undistributed.”
1 Includes sand and gravel and gem stones that cannot be assigned to specific counties, and values indicated

by symbol W.
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United States Gypsum Co. produced lime-
stone for flux, agstone, filler material,
stucco, and for other uses. Building Ma-
terials, Inc., quarried basalt for concrete
aggregate at Woodbury and produced sand
and gravel from two operations near Tor-
rington. Another principal sand and gravel
producer was Sega Sand & Gravel Co., Inc.,
at New Milford. Other production was
principally from operations near Torring-
ton, Lime Rock, and Lakeside. Output by
commercial producers totaled 557,000 tons,
slightly below that of 1964. Most of the
output was used in construction and
paving. Some sand was used for controlling
icy highways. '

Middlesex.—The Feldspar Corp., Middle-
town, produced feldspar for use in manu-
facturing glass and pottery products. Crude
material was beneficiated by flotation at
its nearby mill; scrap mica and quartz
were recovered as byproducts. The scrap
mica was further processed by dry grind-
ing for use as roofing material. The quartz
was sold for manufacturing glass. Eureka
Feldspar Mining & Milling Co., Inc., mined
and processed crude feldspar at Portland
for use in ceramic applications. Ground
feldspar, used for sweeping compounds,
was produced by R. & S. Enterprises, Inc.,
Cobalt, from purchased crude material.

Production of sand and gravel dropped
to 275,000 tons compared with 339,000 tons
in 1964. Principal producers were Charles
W. Blakeslee & Son, Inc. (formerly Shore
Line Washed Sand & Stone Co., Inc),
Killingworth, and Shoreline Concrete Co.,
Inc, Clinton. Michael Kane Brick Co.,
Middletown, produced building brick from
miscellaneous clay mined nearby. Reed-
sedge peat was recovered from a bog near
Saybrook by Cedar Swamp Peat Co.

New Haven.—Compared with 1964, the
county dropped from first to second rank
as a mineral-producing area. Output of
both sand and gravel and stone declined.
Although output of stone dropped, the
county was still the leading stone-producing
area. Basalt production totaled 2.7 million
tons compared with 2.9 million tons in
1964. Quarries were operated by The New
Haven Trap Rock Co., North Branford
and Wallingford; York Hill Traprock
Quarry Co., Meriden; Charles W. Blakeslee
& Sons, Inc.,, Hamden, and A. N. Farnham,
Inc, New Haven. Output was primarily
used for concrete aggregate, but some
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riprap, railroad ballast, and roofing granule
stone also were produced. Granite for
architectural work was quarried at Stoney
Creek by Castelluccia & Sons, Inc.

Commercial sand and gravel production
dropped from nearly 2 million tons in
1964 to 1.6 million tons in 1965. Gov-
ernment-and-contractor output increased.
Twelve commercial operations were active,
producing mostly processed material for
paving, construction, and as fill material.
Some sand was produced for use in manu-
facturing concrete masonry units and for
controlling icy highways. Principal pro-
ducers were Beard Sand & Gravel Co., Inc,,
Milford; The D. J. Carten Sand & Gravel
Co., Devon; Cinque Bros. Co., North Bran-
ford; Meriden-Wallingford Sand & Stone
Co., Inc., - Wallingford; and Waterbury
Sand & Gravel Co., Waterbury. Eighty-two
percent of the commercial production was
washed, screened, or otherwise prepared
material. = Stiles Brick Division, Plasticrete
Corp., mined miscellaneous clay at Hamden
for manufacturing building . brick.

New London.—Quartz used chiefly for
manufacturing glass was produced by Con-
necticut Silica Co., at North Stonington.
The quartz also was processed for use as
foundry abrasive, and plaster sand, as well
as for roofing granules, exposed aggregate,
and filler material. Barrett Division, Allied
Chemical Corp., quarried granite at Mont-
ville for concrete aggregate and riprap.
Limited quantities of granite for riprap
were produced at the Niantic quarry of
Golden Pink Granite Quarry. Stone had
been depleted and the quarry was closed
down. Both commercial and Governnment-
and-contractor production of sand and
gravel increased. Output by commercial
operation totaled 310,000 tons compared
with 247,000 tons in 1964. Principal pro-
ducers were John J. Doyle Sand & Gravel
Co., Inc., Lavoie Brothers, Inc., Machnik
Bros., Inc., all near Montville; The Westerly
Ready-Mixed Concrete Co., Inc., Pawca-
tuck; and Seymour Adelman, Fitchville,

Tolland.—Production of sand and gravel
increased compared with that of 1964.
Construction sand and gravel was produced
by E. Foster Hyde, Ellington, and Richard
Lee, Andover. No stone was quarried in
the county as in previous years.

Windham.—Output of sand and gravel
decreased ‘compared with that of 1964.
Production was processed primarily for
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use in construction. Dunning Sand & Stone
Co., Inc.,, Wauregan, and R. A. Rawson
Sand & Gravel, Inc., Putnam, were the
principal producers. Dunning Sand &
Stone Co., Inc, was purchased by The
New Haven Trap Rock Co. The company
also recovered and crushed oversize basalt
boulders at its sand and gravel pit; the

237-043 O-67—15

material was sold for aggregate and railroad
ballast. Dimension sandstone was produced
by Helene Stone Corp., Sterling, and Rob-
ert V. Olson and Hughes Stone Co., both
near Killingly. Sandstone output was used
primarily as rubble. R. B. Marriott & Sons
produced dimension granite at Oneco for
curbing and rubble.






The Mineral Industry of Delaware

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

By Samuel A, Gustavson !

Miscellaneous clay, sand and gravel, crude minerals was about $1.9 million, an
stone, and a small quantity of mineral increase of 9 percent over the 1964 figure.

specimens were produced from mines in " - . .
Delaware in 1965. The total value of these Min‘;:“ﬁ}’:t‘sbf;{:{ c'}a’_'dmlmsm'mr’ Buresu of

Table 1.—Mineral production in Delaware !

1964 1965
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Clays 11 $11 11 $11
Gem stones NA 1 NA 1
Sand and gravel - -thousand short tons._ . 1,282 1,280 1,545 1,441
Stome. .. do.___ 180 450 180 450
Total - ... XX 1,742 XX 1,903

NA Not available. XX Not applicable. . . . .
l’froduction as measured by mine shipments, sales, or marketable production (including consumption by
producers).

Table 2,—Value of mineral production in constant 1957-59 dollars
(Thousands)

Year Value Year Value

r Revised.
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Table 3.—Employment and injury experience in the mineral industries

Man- Man- Number of Injury rates per
Average ys hours injuries million man-hours
Year and industry men Days  worked worked
working active  (thou-  (thou-
daily sands)  sands) Fatal = Nonfatal Fre- Sever-
quency ity
1964:
Nonmetal and stone._ . 11 182 2 21 o ien e dcmmee mmmmmaa
Sand and gravel ._____ 54 204 11 89 _____._. 1 11.27 338
Total or average.__ - 65 200 13 110 _._..___ 1 9.09 273
1965: P
Nonmetal and stone. - 25 240 6 53 . cieiie cmcmze mmeeaa
Sand and gravel _.____ 55 241 13 102 ____._. 1 9.80 39
Total or average_. _ 80 238 19 155 (... 1 6.45 26

» Preliminary.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Clays.—M iscellaneous clay was produced
by the Delaware Brick Co. from an open
pit mine near New Castle. All production
was used by the company in the manufac-
ture of common red building brick. Out-
put was about the same as in 1964.

Gem Stones.—A variety of mineral speci-
mens were collected by individuals and
members of mineral clubs. Sources were
the seashore and rock outcrops. The esti-
mated value of $1,000 credited each year
since 1963 to gem stone production is based
on a consensus of several local dealers and
the Bureau of Mines.

Sand and Gravel.—Sand and gravel con-
tinued to be the principal mineral of value
produced in the State. Sand was used
chiefly for building and paving purposes.
Reports in 1965 indicated that about 349,-
000 tons of sand was sold for building pur-
poses, 207,000 tons for highway use, and
the remainder for other uses—principally
for fill and as engine traction sand. A
total of 579,000 tons of sand was sold in
1965, compared with 557,000 tons in 1964,
an increase of about 4 percent. The aver-
age overall value, f.o.b. plant, was $1.08
per ton, compared with $0.99 in the previ-
ous year. Values again ranged from $1.00
to $1.50 per ton for building and paving
uses to a low of 35 cents per ton for fill.
Most of the sand was processed, and sand
was sold as “pit run” was used as fill or
engine traction. Virtually all the sand,
except that sold for engine traction, was
trucked to its destination.

Gravel production in the State was about
34 percent greater in 1965 than in the
previous year, because its use for highway
construction and paving increased; use
for building and fill purposes declined,
while demand for other uses was virtu-
ally unchanged. Gravel sold for build-
ing use totaled 87,000 tons; paving use
815,000 tons; and fill and other uses 64,-
000 tons in 1965, compared with 133,000,
485,000, and 107,000 tons respectively, in
the previous year, The average overall
value of gravel in 1965 was $0.85 per ton,
16 cents per ton less than in 1964. The
decline reflected a continued increase in
sales of lower valued pit-run material.
Washed gravel ranged in price from about
$1.60 to $3.50 per ton, while pit-run ma-
terial ranged from $0.35 to $0.80 per ton,
f.o.b. plant. Production was reported for
12 operations, compared with 13 in the
previous year. Most of the gravel was
shipped by truck to consumers. Of the
total sand and gravel produced, 752,000
tons was processed and 793,000 tons was
unprocessed.

Stone.—Demand for crushed stone for
highway use was about the same as in
1964. Stone was produced from gabbro
deposits in New Castle County, which have
been classified as granite for statistical pur-
poses. Most of the production was crushed
and sized for use as a concrete aggregate
on highways or as stone sand. About 5
percent of the tonnage produced, the same
as in the previous year, was sold for riprap.

In addition to State sources, a substan-
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tial tonnage of crushed stone, chiefly for
highway construction, was purchased from

221

quarry operators in Maryland and Penn-
sylvania.

REVIEW BY COUNTIES

Kent.—Sand and gravel was the only
mineral produced in the county. The sand
and gravel was used as building, paving
and fill material. Demand for building
material, the principal use, decreased about
40 percent from the previous year. The
demand for paving use was down slightly
and use of fill material less than half that
of 1964. Virtually all material was used
in either building or highway construction.
All sand and gravel for building and pav-
ing use was washed and sized while all fill
sand and gravel was pit-run material. Pro-
ducers included St. Jones River Gravel Co.
at Dover, Clough & Caulk Sand & Gravel
at Wyoming, and Barber Sand & Gravel at
Harrington. All producers operated sta-
tionary plants.

New Castle.—Clay, stone, and sand and
gravel were the mineral commodities pro-
duced in the county. The production of
stone, chiefly crushed granite (gabbro),
and clay were virtually unchanged from
1964. Sand production was 352,000 tons
valued at $438,000 in 1965, compared with
255,000 tons valued at $304,000 in 1964.
Gravel production was 870,000 tons valued
at $712,000 in 1965, compared with 533,-
000 tons valued at $462,000 in 1964. The
increases in production of sand and gravel
from New Castle County more that offset
declines in Kent County.

Miscellaneous clay was mined at an open
pit near New Castle by the Delaware Brick
Co. for the manufacture of common build-

ing brick. Granite (gabbro) was quarried
and crushed chiefly for aggregate and road
use near Wilmington. Producers of sand
and gravel included the following: Dela-
ware Sand & Gravel Co. and Parkway
Gravel, Inc., near New Castle; Whitting-
ton Sand & Gravel Co. at Bear; John C.
Green, Jr., at Middletown; and Petrillo
Bros, Inc., at Wilmington.

Production by Parkway Gravel, Inc., and
John C. Green, Jr., was all pit-run mate-
rial; the other operators had portable or
stationary processing plants. Most of the
sand and gravel was used for building and
paving or highway construction. A rela-
tively minor tonnage was reported for fill
and miscellaneous uses. All was trucked
to point of use.

Sussex.—Sand and a relatively minor
tonnage of gravel were the mineral prod-
ucts of the county. Sand production was
slightly greater than the previous year;
gravel output was unchanged. Lewes Sand
Co. produced bank-run sand for engine
traction use from a pit near Lewes. Rail-
road demand for traction sand was down
about 21 percent. Henry G. Graves &
Sons, Inc., operated a stationary wash plant
at its pit near Georgetown that produced
sand chiefly for building construction. At-
kins Brothers operated a stationary wash
plant and pit near Millsboro producing
sand and a small tonnage of gravei, a ratio
of about 15 to 1, for building and paving
use.






The Mineral Industry of Florida

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 Florida for collecting information on all minerals except fuels.

By Lawrence E. Shirley ! and Robert O. Vernon 2

Florida established a new high in the
production of mineral commodities in 1965
with a total value of $249 million. Pro-
duction was 12 percent higher than in
1964, continuing an upward trend which
has been consistent since 1962. Phosphate
rock production in Florida was 73 percent
of the national total, and both output and
value were at an alltime high.

During the year tonnage and value in-
creases were recorded for kaolin, fuller’s
earth, magnesium compounds, phosphate
rock (land pebble), crushed limestone, di-
mension limestone, crude petroleum, and
exfoliated vermiculite. Decreases were

noted in output of cement (masonry and
portland), miscellaneous clay, lime, peat,
phosphate rock (soft and hard rock), rare
earth concentrates (monazite), sand and
gravel, staurolite, crushed oystershell, tita-
nium concentrates, and zirconium concen-
trates.

Leading companies in value of mineral
production were International Minerals and
Chemical Corp., Mobil Chemical Co. Di-
vision of Socony-Mobil Oil Co., and Gen-
eral Portland Cement Co.

1 Mining engineer, Area II Mineral Resource
Office, Bureau of Mines, Knoxville, Tenn.

2 Director, Division of Geology, Florida Board
of Conservation, Tallahassee, Fla.

Table 1.—Mineral production in Florida !

1964 ' 1965
Mineral '
Quantity Value Quantity Value
(thousands) (thoussnds)
Clays .. ... thousand short tons.. 627 £8,405 651 $9,752
Lime___ . _____. do___. 117 1,814 101 1,558
Natural g --.million cubic feet. . 40 5 107 14
b . short tons_. 19,813 102 19,253 109
Petroleum (crud usand 42-gallon barrels_. 620 w 1,464 W
_thousand long tons__ 17,108 119,667 19,253 141,258
thousand short tons_. 7,420 6,427 7,298 6,377
............ do___. 33,157 38,362 35,730 41,148
disclosed: Cement,
magnesium compounds, natural gas liquids,
rare-earth metal concentrates, staurolite, tita-
nium concentrates, zirconium concentrates, and
values indicated by symbol W________________. XX 48,627 XX 49,104
Total . ... XX 223,409 XX 249,320

W_ Withheld to avoid disclosing individual company confidential data. XX Not applicable.
! Production as measured by mine shipments, sales or marketable production (including consumption by

producers).
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Figure 1.—Value of phosphate rock, stone, and total value
of mineral production in Florida.

Table 2.—Value of mineral production in
constant 1957-59 dollars

cilities to handle the growing export mar-
ket, particularly in the handling of phos-

(Thousands) phate rock and other bulk commodities for
overseas shipment. Plans were announced

Year Value for 2 new $14 million port facility at Port
Manatee, near Bradenton, to serve both

s}gé'?gg ocean-going and coastal vessels. The first

145,980 phase of the construction at the 2,000-

{gg:gé}; acre-site will include a modern terminal

191,887  for loading phosphate rock aboard the ves-

}gg:ggg sels; the completed facilities will be leased

;gig,ggg to the Atlantic Coast Line and Seaboard

? Preliminary. r Revised.

Consumption, Trade, and Markets. —
Shipments through Florida ports of min-
eral commodities continued to increase.
The increases were reflected in new port
developments and the provision of new fa-

Air Line railroads for a 40-year period
with the lines having an option for an-
other 40-year term. Early in the year the
$5 million Port Sutton phosphate terminal in
Hillsborough County was reported to be 80
percent complete. The huge terminal will
eventually handle about one-third of the
total phosphate going through the port.
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It is owned by Florida Phosphate Terminal
Corp., a subsidiary of International Min-
erals & Chemical Corp., and covers about
90 acres of land. Port improvements val-
ued at $18 million were underway at Port
Everglades as part of a $30 million ex-
pansion program which began late in the
year. The port of Pensacola announced
at yearend a $2.5 million facilities expan-
sion, to begin early in 1966, that will assist
in keeping pace with accelerating demand
for shipping services through the Gulf
States area.

Trends and Developments. — Florida’s
industrial development program continued
to move forward; during the year, 528 new
plants or major industries were announced
for all industries in the State. One of the
more important developments was the be-
ginning of phosphate mining operations in
North Florida by Occidental Corp. of
Florida.

Kerr-McGee Oil Industries announced
that it would start mining and construct a
new plant in the Polk-Hillsborough com-
plex in 1966.

Many new developments in the land
pebble phosphate district of Polk and
Hillsborough Counties were announced. At
least three companies began new mine and
plant construction programs. Exploration
of new properties and land acquisition
programs were in progress in Hardee and
Manatee Counties south of the existing
field, which has formerly been considered

as containing low-grade prosphates.

The Division of Geology, Florida Board
of Conservation, continued studies of min-
eral resources throughout the State, and
at yearend was conducting an integrated
study in a three-county area in northwest
Florida, designed to help in the economic
development of the area. During the year,
the division published results of several
studies on water and mineral resources.

Growing electric energy requirements
placed new demands on the three principal
suppliers of electric power in the State.
Florida Power and Light Co., the largest
of Florida’s electric utilities and serving
both the East and West coasts, had under
construction 1.7 million kilowatts of new
generating capacity costing $75 million per
year, to be completed in a 3-year period
ending in 1966. Tampa Electric Com-
pany, serving an area that includes most of
the Polk-Hillsborough Counties phosphate
complex, budgeted $105 million for new
construction between 1964 and 1968; it
expected sales to increase by 10 percent
annually until 1970. Florida Power Corp.,
with a generating capacity of 1.15 million
kilowatts, had under construction, near the
Gulf terminus of the Cross Florida Barge
Canal, a new plant ultimately scheduled to
generate 2 million kilowatts.

Road construction continued at a high
level. At yearend, Interstate Highway
construction had been completed on 471.5
miles of the total designated system mile-

Table 3.—Employment and injury experience in the mineral industries

Man- Man- Number of Injury rates per
3 Average days hours injuries million man-hours
Year and industry men Days  worked worked
working active (thou- (thou-
daily sands) sands) Fatal Nonfatal Fre- Severity
quency
21 190 34 L s s memmaan
262 332 87 702 _______ 5 7.12 165
3,109 318 988 7,931 1 73 9.33 2,152
4 260 122 1,069 1 20 19.64 6,580
Stone____________.__. 2,420 284 687 5,909 8 80 14.89 9,943
301 1,888 15,645 10 178 12.02 4,920
227 5 42 . il iiiiin ceoo-
290 71 572 . . o eeeee
338 1,175 9,432 52 5.94 2,770
2 1 984 _______ 15 15.24 945
287 751 6,473 2 102 16.07 3,323
Total . _____.__.._. 6,792 311 2,114 17,503 6 169 10.00 2,775

» Preliminary.
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age of 1,151.4 miles. Interstate work in
progress or underway consisted of 337.3
miles, and 342.6 miles was in a preliminary
status or not yet in progress. State Road
Department bridge and road construction,
and maintenance programs on existing
State road networks continued but at a re-
duced rate from 1964 which was one of
the largest programs in the State’s history.

Legislation and Government Programs.
—Construction of the Cross Florida Barge
Canal project continued throughout the
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year. The Inglis Lock project, on the
western end of the canal, was begun and
work was in progress on the St. Johns
Lock near Palatka. Dredging and exca-
vation on both the east and west ends of
the canal were underway to provide quick-
est flood-control benefits. The project was
estimated to cost $158 million. It was
part of a national project, administered by
the U.S. Corps of Engineers, to tie the
principal inland waterway systems of the
United States into one unified system.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Nonmetals accounted for 93 percent of
the total mineral production value of the
State. Principal nonmetals, listed in order
of value, were phosphate rock, stone, ce-
ment, and sand and gravel.

Cement. — Shipments of masonry and
portland cement decreased 2 percent, but
value decreased less than 1 percent. Ma-
sonry cement shipments and value declined
5 percent, the sixth consecutive year of de-
cline. Portland cement shipments de-
creased 2 percent, but value was only
slightly below that of 1964.

Four plants operated during part of
the year; three plants operated throughout
and one plant was closed late in the year.
General Portland Cement Co. operated two
plants—one at Tampa and the other at
Miami; combined annual capacity of the
two plants was 9.5 million barrels. Lehigh
Cement Co. operated its Miami plant

" throughout the year but announced in the

last quarter that it was closing its Bun-
nell plant in Flagler County. The Bunnell
plant, built in 1952, had a capacity of 3
million barrels of cement per year. Lehigh,
however, acquired three large cement users
in the State during the year representing
a market of about 1 million barrels per year.
They were Acme Concrete Co., Miami;
Materials Service Corp., Orlando; and ABC
Concrete Co., Jacksonville. This acqui-
sition was, reportedly, a part of the pro-
gram to realign Lehigh’s competitive posi-
tion in the State as a result of closing down
the Bunnell plant and concentrating pro-
duction at its Miami plant. Distributing
plants were also being built at Orlando
and Jacksonville to serve those areas.

Clays.—Florida produced more than 50
percent of the total domestic fuller’s earth
output. Fuller’s earth production increased
18 percent in tonnage and 16 percent in
value and again established an alltime high
record for the State. Three companies op-
erated four mines in Gadsden County;
producers listed in order of output were
Minerals and Chemicals Phillip Corp. (two
mines) and Floridin Co., Inc., and Mag-
net Cove Barium Corp., both operating
one mine each. The principal uses of the
material were for absorbents and insecti-
cides; other uses included drilling mud,
filtering, decolorizing and clarifying agents
for oils and fats; chemicals, soil condition-
er, and other uses. Some material was ex-
ported.

Minerals and Chemicals Phillip Corp.
had a new mine under development with
production planned for 1966. The Atta-
pulgite segment of the Minerals and Chem-
ical Division of the Company reported
growth in all markets served by the com-
pany with the exception of grades used in
agricultural dust formulations. Petroleum
uses grew sharply during the year as well
as use for pet litter. The company also
announced that six major league baseball
parks were using the material as a soil
conditioner. A plant expansion program
to meet growing markets will be completed
in 1966.

Kaolin output and value increased con-
siderably over 1964 figures. Only two
companies reported production. Cyprus
Mines Corp., Los Angeles, Calif., an-
nounced plans for the formation of a new
industrial minerals division—The United
Sierra Division—through consolidation of
its Sierra Talc and Chemical Division with
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the United Clay Mines Corp. purchased in
September. United Clay Mines Corp. had
produced kaolin in the State for several
years. The only other kaolin producer in
the State was Edgar Plastic Kaolin Co.

Miscellaneous clay output and value
were lower than in 1964. The Edgar
Plastic Kaolin Co. announced the instal-
lation of a new brick plant near Edgar
which will utilize both red and buff clays
mined by the company in Putnam County.

Gypsum.—U.S. Gypsum Co. and Kaiser
Gypsum Co., Inc., the latter company re-
porting for the first year, calcined gypsum
at plants near Jacksonville. National Gyp-
sum Co., calcined gypsum from Nova Sco-
tia at its plant near Tampa. National, in
operation about 2 years in the State, man-
ufactured a complete line of gypsum build-
ing products.

Lime.—Chemical Lime Inc., Hernando
County, and Dixie Lime & Stone Co., Ma-
rion County, produced primary lime. Re-
generated quicklime was produced by five
companies and one municipality for use in
manufacturing paper and related products
and for water purification. Total pro-
duction was 425,000 tons valued at $6.5
million, a slight increase in both tonnage
and value over 1964 figures.

Magnesia. — Michigan Chemical Corp.,
Port St. Joe, Gulf County, produced mag-
nesium compounds from sea water. The
company announced during the year that
a $2.5 million expansion and moderniza-
tion program would be started within the
year to increase production to 200 tons
per day; the project was to be completed
in mid-1966. The company produced
high purity refractory and chemical grade
magnesium oxide.

Perlite.—Expanded perlite was processed
by three companies from ore mined in
Colorado. Producers were W. R. Grace,
Inc., Dade County, formerly Perlite, Inc.;
Chemrock Corp., Duval County; and Air-
lite Processing Corp. of Florida, Indian
River County. The expanded material
was used for plaster, concrete aggregate,
soil conditioning, insulation, filler material,
and other uses.

Phosphate Reck.—Florida led the nation
for the 72nd consecutive year in market-
able phosphate rock production and ac-
counted for 73 percent of the National
tonnage and value. Marketable produc-
tion was at its highest level in the State’s
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history, accounting for 57 percent of the
total State mineral production value—3
percentage points more than in 1964. New
mining and processing facilities, expansion
of old facilities, and exploration of adjoin-
ing areas by many companies characterized
the industry in 1965.

Mine production of land-pebble crude
dry ore was 64.4 million tons with a P:O
content of 10.3 million tons. Total market-
able production sold or used was 19.2
million long tons valued at $139.6 million.
Land-pebble for agricultural uses totaled
9.1 million long tons, or 48 percent; for
industrial uses 4.7 million tons, or 24 per-
cent; and for export 5.3 million toms, or
28 percent. Agricultural uses were divided
as follows: 53 percent in the manufacture
of ordinary superphosphate, 42 percent in
triple superphosphate, and the remaining
5 percent in nitraphosphate, direct appli-
cation to the soil, and stock and poultry
feed. Phosphate for industrial uses in-
cluded the manufacture of elemental phos-
phorus, ferrophosphorus, and phosphoric
acid. Total exports were 5.7 million tons
valued at $43.3 million.

The trend toward processing phosphate
rock near the mines and shipping liquid
fertilizer materials to the plants throughout
the country continued. Consumers Co-
operative Association (CCA) completed
construction of its Green Bay chemical
plant to produce phosphoric acid and gran-
ular triple-superphosphate for its plants
in the Midwest. CCA did not mine rock
but purchased it from local companies.
Central Phosphates, Inc., a subsidiary of
Cherokee Chemical Co., announced early
in the year that it would begin construc-
tion of a $20-million plant north of Plant
City to process low-grade phosphate rock
for the manufacture of phosphoric acid and
triple superphosphate fertilizer. Sulfuric
acid will be produced for processing rock
purchased from mining companies in the
area.

Sulfuric acid manufacture using molten
sulfur continued to increase, and it was
reported that practically all of the sulfur
coming into the Polk-Hillsborough phos-
phate complex was molten. About mid-
year, Pan American Sulphur Co.s new
liquid sulfur carrier completed its initial
trip from Mexico to Tampa with a cargo
of 15,000 tons of liquid sulfur. Acid
Inc.,, a joint sulfuric acid venture of In-
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ternational Minerals & Chemical Corp.
and Wellman-Lord Engineering, Inc., lo-
cated adjacent to the Bonny Plant of In-
ternational, changed its name to Chemicals,
Inc. It was reported that sulfuric acid
(100 percent) production by phosphate
companies for use in their own plants ex-
ceeded 5 million tons. '

Land-pebble phosphate rock was pro-
duced at 18 mines operated by 12 com-
panies in three counties. Leading pro-
ducing companies were International Min-
erals & Chemical Corp., American Agri-
cultural Chemical Co., Mobil Chemical
Co., Division of Socony-Mobil Oil Co.,
American Cyanamid Co., and Swift & Co.

Soft-rock phosphate was produced at
five mines by four companies. Total pro-
duction was 28,000 long tons with a
P:Os content of 6,000 long tons, valued
at $221,000. All of the material was used
for direct application to the soil and for
stock and poultry feed. The leading
producer, operating two mines, was Lon-
cala Phosphate Co. in Gilchrist and Marion
Counties.

Hard-rock phosphate was produced by
Kibler-Camp Phosphate Enterprise in
Marion County. The material was used
for both agricultural and industrial uses.

The leading producer of land-pebble
phosphate rock was again International
Minerals and Chemical Corp. (IMC). The
company operated the Achan, Noralyn and
Dredge mines all in Polk County. The
company announced that a new mine and
washer would be placed in operation in
1966; the mine and plant will be named
the Kingsford complex and will have an
estimated capacity of 2 to 3 million tons
per year. The plant will be highly auto-
mated with computerized process controls
among its special design features. The
company also announced that it would
build in 1965 one of the world’s largest
feed phosphate plants at its Bonnie opera-
tion. The new 200,000-ton unit will manu-
facture both diammonium phosphate and
two feed calcium phosphates. Other ex-
pansion during the year included additions
to the phosphoric acid plant at Bonnie,
increasing  phosphoric acid output by
165,000 tons per year, a $4 million expan-
sion of the defluorination plant to increase
capacity by 50,000 tons per year. A new
42-cubic-yard dragline, with a 275-foot
length boom, was under construction for
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IMC at yearend; the new machine was to
be placed in operation early in 1966.

Agrico Chemical Co., Division of Con-
tinental Oil Co., the second largest land-
pebble producer, continued to expand its
operations. The Payne Creek