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FOREWORD

3 MINERALS YEARBOOK, 1961, published in three volumes,
provides a record of performance of the Nation’s mineral industries
during the year, with enough background information to interpret
the year’s developments.

The three-volume issues of the Yearbook follow this pattern:

Volume I includes chapters on metal and nonmetal mineral com-
modities except mineral fuels. In addition, it contains a chapter
reviewing these mineral industries, a statistical summary, and chap-
ters on mining and metallurgical technology, employment and
injuries, and technologic trends. The chapter on “High-Purity Sili-
con,” new in the 1960 volume, has been renamed “Silicon.” This
chapter has been enlarged to incorporate data on metallurgical silicon
and its alloys with iron. Also, an additional chapter in the 1961
volume I compares Bureau of Mines mineral-commodity production
data for 1958 with those presented in the 1958 Census of Mineral Indus-
try reports published by the United States Department of Commerce.

Volume II includes chapters on each mineral fuel, an employment
and injuries presentation, and a mineral-fuels review chapter that
summarizes development in the fuel industries.

Volume IIT contains chapters covering each of the 50 States, plus
chapters on island possessions in the Pacific Ocean and the Common-
wealth of Puerto Rico and island possessions in the Caribbean Sea,
including the Canal Zone. Volume ITI also has a statistical summary
chapter, identical with that in volume I, and a chapter on employment
and injuries.

Figures in the Minerals Yearbook are based largely upon informa-
tion supplied by mineral producers, processors, and users, and acknowl-
edgment is made of this indispensable cooperation given by industry.
Information obtained from individuals through confidential surveys
has been grouped to provide statistical aggregates. Data on individ-
ual producers are presented only if available from published or other
nonconfidential sources, or when permission of the individuals con-
cerned has been granted.

Maruineg J. ANKENY, Director.
puny
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Joseph Spann. R

Minerals Yearbook compilations are based largely on data provided
by the mineral industries. Acknowledgment 1s made of the willing
((iontribution both by companies and individuals of these essential

ata.
Cuarres W. MERRILL,
Chief, Division of Minerals.
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Statistical Summary of Mineradl

Production
By Kathleen J. D'Amico !

%

HIS SUMMARY is shown in Minerals Yearbook volumes I and

III of this series on mineral production in the United States, its

island possessions, the Canal Zone, and the Commonwealth of
Puerto Rico, and on the principal minerals imported into and ex-
ported from the United States. The several 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 minerals in the form in which they are first extracted from
the ground, but customarily includes for some minerals the product
of auxiliary processing operations at or near mines.

TABLE 1.—Value of mineral production in the United States,! 1925-61, by mineral

groups 2
(Millions)
Min- | Non- Min- | Non-
Year eral | metals | Metals| Total Year eral | metals | Metals | Total
fuels {(except fuels |(except
fuels) fuels)

$2,910 | $1,187 $715 | $4,812 $836 $ $6,310
3,371 1,219 721 5,311 888 774 , 23
2,875 | 1,201 622 4,698 1,243 729 7,062
2,666 | 1,163 656 4,484 1,338 | 1,084 9,610
2,940 | 1,166 802 4, 908 1,652 | 1,219 | 12,273
2, 500 973 507 3, 80 1,559 | 1,101 10, 580
1,620 671 287 2, 578 1,822 | 1,351 11, 862
1,460 412 128 2,000 2,079 | 1,671 13, 529
1,413 432 205 2,050 2,163 | 1,617 | 13,395
1,047 520 277 2,744 2,350 [ 1,811 14,418
2,013 564 365 2, 942 32,630 | 1,518 | 14,067
2, 405 685 516 3, 606 32,957 | 2,055 | 15,792
2,798 711 756 4,265 33,266 | 2,358 17,365
2,436 622 460 3, 518 33,267 | 2,137 18,113
2,423 754 631 3, 808 313,346 | 1,504 | 16,529
2,662 784 752 4,198 33,721 1,570 | 17,241
3,228 890 5,107 33,732 |42, 417,896
3,668 | 1,056 999 5,623 33,846 | 1.927 | 18,131
4,028 916 987 5,931

1 Excludes Alaska and Hawaii, 1925-53.
2 Data for 1925-46 are not strictiy comparable with those for subsequent years, since for earlier years value
of heavy clay products has not been replaced by value of raw clays used for such products.
: ‘Iliog?ls:&ijm to eliminate duplicating value of raw materials used in manufacturing cement and/or lime.
e .

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

Data for clays and stone, 1954-61, included output used in making
cement and lime. Mineral-production totals have been adjusted to
eliminate duplicating these values.

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

BILLION DOLLARS
ar -

\ /
Total mineral production
2 ) A /\ P el
., ‘/
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Fieure 1. Value of mineral production in the United States, 1925-61.



TABLE 2.—Mineral production ! in the United States

Bee footnotes at end of table.

1958 1959 1960 1961
Mineral B
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands; (thousands)
Mineral fuels:
Asphalt and related bitumens (native):
Bituminous limestone and sandstone. short tons.. 1,326,493 $3,343 1,518, 765 $3, 868 1,242,874 $3,070 } 1, 558, 792 $12,818
Gilsonite. (. 317,280 4,864 379, 362 9,385 383,037 10,020 It 4
garllmn dioxide, natural (estimate)....... thousand cubic feet.. 722,615 102 485,179 71 521,169 99 545,354 82
Bituminous and lignite 3. _......... thousand short tons.- 410,446 | 1,996,281 412,028 | 1,965,607 415,512 | 1,950,425 402,977 1,844, 563
Pennsylvania anthracite. 21,171 187, 898 20, 649 172, 320 18,817 147,118 17,446 140, 338
Helium... thousand cubic feet 352,134 5,741 375,408 6, 144 475,179 7,768 551, 785 10,263
ga%gm} gas i million cubic feet-_ 11,030,298 | 1,317,492 12,046,115 | 1,556,800 12,771,038 | 1,789,970 13, 254, 025 1,996, 241
atural gas liquids:
Natural gasoline and cycle products..... thousand gallons.. 5, 596, 458 393, 139 5, 597, 102 408, 694 5,842, 507 416,819 6, 105, 463 412,019
P gases do_... 6, 783,000 206, 571 7, 874, 706 349, 802 8,444,074 391, 566 9, 085, 465 370, 186
short tons.. 827,813 3,446 419, 460 4,872 470, 889 5,138 524, 695 4,001
Petroleum (crude) thousand 42-gallon barrels_. 2,449,016 | 7,380,065 2, 574, 590 | 7,473,336 2,574,933 | 7,420,181 32,621,758 | 37,566,945
Total mineral fuels. 11,589,000 |eemeeemeceenan 11,950,000 feeeeooceoaanas 12,142,000 |-comeaecnanaan 12, 358, 000
Nonmetals (except luols):
Abrasive stone ¢.... short tons.. 4,023 305 3,672 315 2,539 240 2,495 238
‘Aplite long tons__ 8 (®) ®) ®) U ®) 97,465 651
Asbestos, short tons.. 43,979 5,127 45,459 4,391 45,223 4,231 52,814 4,347
Barite. . do 605, 402 , 508 901, 815 10, 301 714,276 88,574 708,785 9,315
Boron minerals do. 528, 209 38,310 619,946 46,150 640, 591 47, 550 602, 613 46,936
gro t. thousand pounds.. 176,397 46, 689 195,483 51, 508 175,010 44,63’ 180, 798 44, 517
ement:
Portland thousand 376-pound barrels.. 314,821 1,048, 832
Masonry.-.... .---thousand 280-pound barrels.. 317,263 | 1,038,672 346,675 | 1,144,867 321,646 | 1,089,134 19,275 55,737
Natural and 8188 ccceoaeeo.. thousand 376-pound barrels.. . 269 968
Clays thousand short tons.. 43,750 143,487 49,383 159, 659 6 49,069 162,411 47,389 156, 829
Emery. short tons.. 7,687 126 8, 555 150 8,169 142 6,180 1068
Foldspar long tons.. 469,738 4,278 548, 390 5,372 502, 380 4,779 496, 808 5,120
Fluorse:; short tons.. 319, 513 15,071 185, 091 8, 680 229,782 10 391 205, 083 9,275
Garnet (abrasive) do 12,303 869 14, 568 1,211 10, 522 086 12,057 1 036
Gem stones (estimate) (U] 1,008 ,184 T , 188 l, 309
Gypsum thousand short tons.- 9, 600 32,495 10, 900 39, 231 9,825 35, 690 9, 500 34,950
Lime 9, 203 120,921 12,498 163,890 812,935 8172,731 15,192 210,127
Magnesite short tons .. 492,982 , 409 594, 307 2,401 498,528 |- 2, 3, 656 38,129
Magnesium compounds from sea water and brine (except for )
etals) short tons. MgO equivalent.. 207,053 16,419 276,309 21,636 203,454 21,903 356, 384 25,545

NOLLOAAOUd AVHENIN 40 XYVINAAS TVOLLSLLVLS



TABLE 2.—Mineral production ! in the United States—Continued

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) * |(thousands)
N onﬁiatal (except fuels)—Continued
ca:
Scrap. short tons.. 93, 347 $2,065 101, 541 $2,665 697,012 6 $2,608 99, 044 $2,417
Sheet. pounds.. 661, 344 2,845 706, 395 3,419 € 571,108 63,183 480, 494 3,308
Perlite. short tons._ 201,994 2,463 324,660 2,737 312,153 2,665 310, 338 2,664
Phosphate rock. thousand long tons.. 14,879 93, 693 15, 869 98,758 17,516 117,041 18, 559 130, 535
Potassium salts..__..__. thousand short tons, KsO equivalent.. 2,147 75,000 2,383 80,393 2,638 89,676 2,732 104, 464
Pumice. thousand short tons._ 1,973 5,287 2,276 5,863 2,210 5, 569 2,483 6,799
Pyrites thousand long tons.. 974 7,987 1,057 8,148 1,016 7,936 988 7,418
Salt. thousand short tons.. 21,911 141, 486 25,160 155, 839 25,479 161, 140 25, 707 160, 223
Sand and gravel do. 684, 408 2, 789 730, 728,712 0709, 792 €720,432 751,784 751,301
Sodium carbonate (natural) short tons.._. 628, 619 17,032 735, 261 19,078 808, 624 20, 865 805,828 20,444
Sodium sulfate (natural) do. 347,445 6,716 402, 743 7,689 449, 631 8,706 465, 814 9, 296
g{:ﬁ}m J thousand short tons.. 535,923 826, 685 584,163 911,982 6616, 784 6 952, 555 615, 388 950, 560
ur:
Frasch process mines. - - oeoecacea-. thousand long tons.. 4,644 109, 272 5,222 121,777 5,003 115, 494 5,082 117,884
Other mines long tons.. 153, 574 1, 505 151,932 1,418 181, 422 1,732 177, 549 1,694
Tale, soapstone, and pyrophyllite. short tons.. 718,165 4,718 791, 558 5,641 734,473 5,378 761,318 5,267
Tripoll do. 47,044 183 52,968 219 57,713 247 54, 641 225
Vermiculite thousand short tons.. 191 2,728 207 3,082 199 3,108 206 3,350
Value of items that cannot be disclosed: Brucite (1958-59),
calcium-magnesium chloride, diatomite, epsom salts from
epsomite (1961), graphite, lodlne, kyanite, lithium minerals,
greensand marl, nitrogen compounds (1958), olivine, stau-
rolite (1958, 1960—61& strontium minerals (1958-59), wollasto- .
nite, and values in {cated by footnote 5. 6 39, 642 842,322 042,664 [ccoaeacaaaaaas 44,743
Total nonmetals * 3, 346, 000 : 3,721,000 3, 732,000 3, 846, 000
Maetals:
Antimony ore and concentrate..short tons, antimony content... 718 1) 688 (19) 635 (19) 689 (19
Bauxite long tons, dried equivalent.. 1,310, 685 12,815 1, 700, 235 17,725 1,997, 827 21,107 1,228,032 13,937
Beryllium concentrate short tons, gross weight._ 505 243 425 179 162 11,122 10
Chromite do 143,795 6, 187 12 105, 000 13 3,765 12 107, 000 123,813 12 82, 000 12 2,939
Cobalt (content of concentrate).----.c-va.. thousand pounds.. 4,832 510) 2,944 (10 19 (1) (19 (19
Columbium-tantalum concentrate 8. . ... _cocoeeeea.. pounds.. 428, 347 10) 189, 263 (10
Coi)é)er (recoverable content of ores, etc.). ---short tons__ 979, 329 515,127 824, 846 506, 455 1,080, 169 693, 468 1, 165, 1565 699, 093
Gold (recoverable content of 0res, 66¢.) e weeeemeans troy ounces... 1,739, 249 60, 874 1,602, 931 56, 103 1,666, 772 68, 336 1, 548,270 54,189
Iron ore, usable (excluding I%gproduct iron sinter) i
ousand long tons, gross weight.. 66, 288 569, 154 59, 164 514,067 682,963 6724,131 72,378 850, 501
Lead (recoverable content of ores, etC.)...aaeeeeun-- short tons.. 267,377 62, 566 255, 586 58, 786 246, 669 57,722 261, 921 53,956

1961 ‘M0O0GUVEX STVEINIIN



Manganese ore (35 percent or more Mn)

short tons, gross weight._. 327,309 23,637 229,199 17,904 80, 021 5,352 46, 088 3,264
Manganiferous ore (5 to 35 percent Mn)..ceercceceanan-s do.... 520, 601 3, 5632 470, 600 3,153 658, 455 4,466 225,004 1,480
Metcurg 76-pound flasks.. 38,067 8,720 31,256 7,110 33,223 7,002 31, 662 6, 257
Molybdenum (content of concentrate)...... thousand pounds.. 42,328 50, 371 651,603 64, 6556 69, 941 87,406 66, 763 87,925
Nickel (content of ore and concentrate)..-----.---! short tons.. 13,489 (1) 13,374 (1) 14,079 (10 13,133 (10
Rare-earth and thorium concentrates, do. 2,021 286 1,143 206 (10 (1) @) (19
Silver (recoverable content of ores, ete.) .. thousand troy ounces.. 34,111 30,872 31,194 28,233 30, 766 27,846 34, 794 32, 166
Tin (content of ore and concentrate) long tons.. 50 60 10 12 (1) (19
Titanfum concentrate:
Tlmenite short tons, gross weight.. 565, 164 11,152 637,263 12,106 $ 789, 237 14, 655 782, 629 13,320
Rutile do. , 210 8,648 877 69, 6957 A 778
Tungsten ore and concentrate
short tons, 60-percent WO; basis.. 3,788 3,991 3, 649 4, 502 7,325 9,81 8, 2 10, 565
Uranium ore. short tons.. 5,178,315 116, 397 6, 934, 927 141, 349 7,970, 211 152,188 8,041,329 148, 299
Vanadium (recoverable in ore and concentrate).-...---.-- do.... 3,030 10,817 3,719 13,278 4,971 17,749 5, 19,076
Zine (recoverable content of ores, etc.) do. 412,005 84,113 425,303 97,787 435, 427 112, 365 , 106, 848
Value of items that cannot be disclosed: Chromite,!? magnesi-
um chloride for magnesium metal, manganiferous residuum
platinum-group metals (crude), zirconium concentrate, an
values indicated by footnote 10. 23,245 |cemmmeeeeee 21,763 |ccoemcccamnenn 23,078 |-comccccecoean 22, 582
Total metals 1,594,000 |- oo 1,570,000 |-ccocooaoooo 2, 022, 000 1, 927, 000
Grand total mineral production 16, 529,000 |- ceeocemceaa 17,241,000 |- cmceceaameae 17, 896, 000 18, 131, 000

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

cluding consumption by producers).

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

3 Preliminary figure.

4 Grindstones, pulpstones, millstones (weight not recorded), grinding pebbles,

sharpening stones, and tube-mill liners.

8 Figure withheid to avoid disclosing individual company confidential data; value

included with “Nonmetal items that cannot be disclosed.”
¢ Revised figure.
1 Weight not recorded.

soapstone, all included elsewhere in table.

8 Excludes abrasive stone, bituminous limestone, bituminous sandstone, and ground

9 Total adjusted to eliminate duplicating value of raw materials used in manufactur-
ing cement and/or lime.

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

11 Tncludes 805 tons of low-grade beryllium ore.

13 Excludes quantity consumed by American Chrome C

0,
13 Total weight of columbite-tantalite plus (Cb-Ta)3Os content of euxenite.
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TABLE 3.—Minerals produced in the United States and principal producing States

in 1961
Mineral Principal producing States, in Other producing States
order of quantity
Antimony. Idaho
Vt Calif., Ariz., N.C...o__..____ Oreg.
Tex Utah Ala Mo.-..

Ark., Mo Nev Ga_...

- Cglié Idaho, Ky., Mont., N. Mex., N.C.,

Tenn., Tex., Utah Wash.
Ariz., Conn., Maine, N.Y., Wyo.
W.Va.

Ala,, Ariz., Ark., Colo., Fla., Ga., Hawaii,
Idaho,Ill Ind Iowa, Kans. Ky, La.,
Maine, Md an Miss., Mo., Mont.,
Nebr., N. Mex, N. Y., Ohio. OKla.,
Oreg., Dak., Tenn., Utah, Va.,
Wash w \7&, Wis., Wyo.”

A]%t gther States except Alaska, Hawaii,

Ala., Alaska, Ark Colo., Ga., Ind., Yowa,

ont Mex., N
Dak ’ Ohio, kia . "Dak., Tenn.,
Utah Va., Wash Wyo

Alaska, Calif,, Colo., Idaho, Mich., Mo.,

Nev., N.C., Oreg, Pa., Tenn;, Wash,

Wyo.

riz.

Anz O{Jrlo , Maine, N.H., S.C., 8. Dak.,
Cahf Mont Utah.

Caclheliug(xl-mamesium Mich., Calif.,, W. Va___..__________
oride.
Carbon dioxide ... N. Mex., Colo., Utah, Calif._._.__| Wash,
Cement. ... Calif., Pa., Tex., Mich__.__.______
Chromite Mont.__._. ‘
0353 T, Ohio, Tex:, Ga., Calif____.._...___.
Coal W.Va., Pa, Ky, Il
Cobalt._ Pa., Mo
Copper Ariz., Utah, Mont., N. Mex.___.__
Ca%i{f., Nev., Wash., Oreg.
Feldspar___.-_._.___._| N.C., Calif.,, Conn., Ga._-...
Fluorspar. . .. ccoeeeeo__ IllYKy Nev Colo

Garnet, abrasive
Gold

s'Dak Utah “Ariz., Wash...____

Tex., Pa_
Calif., Mich., Iowa, Tex...._.....

Okla., ’I‘ex N. Mex., Kans._.___. -
Calif.

Va., 8.C

Kyanite. - S.
Lead Mo., Idaho, Utah, ColO.coue..._.
Lime. .. Ohio, Mich., Mo., Pa_coeeeeo____
Lithium N.C., Calif.
Magnesite...____________ Nev Wash Califo o
Magnesium chloride.
Magnesium compounds. Mlch Calif., Fla.,, N.J__.________
Manganese ore Nev., ‘Mont
Manganiferous ore_._.__ an N. Mezx., Mich., Mont_._.
Marl, greensand.__ NJ., Md
M?rcury ................ Cahf., Nev., Alaska, Idaho__._____
ca:
Serap..ooooaa . N.C. Ga., Ala., S.C__..___.____
Sheet.._--______..__ N.C,, N.H,, S. Dak., Maine.____.
Molybdenum. - Colo. Utah Anz., N. Mex.. -
Naturalgas______________ Tex., La., Ok.la N.Mex....._____

Alaska, Calif., Colo., Idaho, Mont., Nev.,
N. Mex., N. O., Oreg., Pa., Tenn., ‘Wyo.

Ariz., Ark., Colo., Ind Kans La., Mont
Nev, . ex_, [ Oth, Ok]a
Dak., Utah Va,, Wash Wyo.

_| Ariz., Oalit., Oolo, Ga., Idsho, Mo,

Mont., Nev N.J. N. Mex., N.Y;,,

Oreg., Pa 8. Dak., Tenn., Tex Va,
yo.

Alaska, Ariz., Calif., 11] Kans.,, Ky.,
Mont. o Nev

N. Mex, N.Y., N.C.,
Okla., Oreg., Va., Wash., Wis

Ala,, Anz, Ark., Calif (Jolo Conn.,
Fla., Hawau, Idaho, Ill Iowa, Kans.,
inn., Miss.,

Ky., o

Mont., Nebry Neve N.J., N. Mo,
N.Y., Okla., Oreg., S. Dak., Tenn, Tex,
gvtah, Vt., Va Wash w. Va. ‘Wis.,

Miss., N. Mex., Tex.
Ariz., Ga.
Ariz., Oreg.

Ariz., Calif.,, Colo., Conn., Maine, N.H.,

N. Mex Pa S. Dak.

élai‘f Conn Ga Mont 8.C., Va., Wyo.

4]

Ala,, Alaska, Ark., Calif., Colo., Fla., 11l.,
- Md Mlch Miss.,

Mo, Mont,, Nebr., N. X, 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 1961—Continued

Mineral Principal producing States, in Other producing States
order of quantity
Natural gas liquids...._. Tex., La., Okla., Calif..._.________ Ark., Colo., II1., Kans., Ky., Mich Miss

Mont., Nebr N. Mex. o Dak
Utah, w. Va., Wyo.

Oreg., Mo.

Wash.,, N.Coooo et

Mich., Ind Wash., Calif__.______ Colo., Conn., Fla., Ga., Idaho, IIl., Towa,
Md., Mass,, Mont, N.EH, NJ.

Perlite. cemooooeceeea N. Mex., Nev., Ariz. Calif_...____

Petroleum..___._________ Tex., La Cahf .............

Phosphate rock.. Fla., Tenn., Idaho, Mont.._

Platinum-group Alaska, Calif

Potassium salts... N. Mex Calif., Utah, Mich__

Pumice........ Ariz,, Callf N, Mex., Hawaii_.__
17X S, Tenn., Cahf Va., Col0auaauaoo_

Rare-earth metal Fla.,

Salt La., Tex NY Mich.ooooooo.

Sand and gravel..._..__. Calif., Mich., Wis., Ohio_.____.__

Idaho, Ariz., Utah, Mont_________

[S 1005

Staurollte - F

Stone.

Sulfur (Frasch)

Sulfurore. .cccceeauaen

Tale, soapstone, and py-
rophyllite.

Tin

Fla

NY Ohio, Pa SC
Colo. Idaho, "Utah.

3.y Alaska,Ariz Ark., Colo., Fla,, Ill,
Ind., Kans., Ky, Mich. . MISS,
Mont., Nebr Nev., N. Mex., NY
N. Ohlo, Pa., S. Dak., Tenn.,
Utah, Va Wash., W, Va., Wyo

-| Utah, Wyo

Mad.

Colo., Idaho, Kans., Nebr., Nev., Okla.,
Oreg., Tex., Utah, Wash., Wyo.

Ariz., Pa., 8.C.

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

All other States.

Alaska, Cale Colo., Ky., Mo., Nev., N.
Mex., , N.C., Oreg Pa., S. Dak.,
Tenn Wash Wyo

Nev.,

All other States.

Ala., Ark., Ga., Md., Mont., Nev., Pa.,
Vt., Va. Wash

Idaho, Nev., Wash.
Alaska, Anz Idaho, Mont., Nev., Oreg.,
S. Dak., Tex,

.| Idaho, N. Mex S. Dak

Ariz., Ark., Calif., Ill., Kans., Ky., Mo.,
Mont., Nev., N.J.,, N. Mex., Okla.,
Oreg., Pa., Utah, Va., Wash., Wis.
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Figure 2.—Value of mineral production in the United States, 1961, by States.
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TABLE 4—Value of mineral production in the United States, and principal minerals produced in 1961

(Thousand dollars)
1961
State 1958 1959 1960 .
Value Rank Percent of Principal minerals in order of value
U.S. total
Alabama. $188, 938 $200, 847 $217, 507 $214, 411 20 1.18 | Coal, cement, stone, iron ore.
Alaska... 21, 450 0, 495 21, 860 3 41 .19 | Petroleum, coal, sand and gravel, gold.
Arizona... 314, 520 326, 862 415, 512 432,614 13 2.39 | Copper, sand and gravel, cement, zinc.
Arkansas. 132, 520 140, 594 158, 263 149,138 25 .82 | Petroleum, bauxite, stone, cement,
California. . 1,500,367 | 1,433,626 | 1,404,665 | 1,420,749 3 7.84 | Petroleum, natural gas, cement, sand and gravel.
Colorado. 6, 566 314, 677 343,104 , 256 17 1.89 | Petroleum, molybdenum, coal, uranium,
Connecticut 13,128 12, 15,255 16, 501 45 .09 | Stone, sand and gravel, lime, feldspar.
Delaware. , 142 1, 2! 98! 1,053 50 .01 | Sand and gravel, stone, clays, gem stones.
District of Columbia. ..o oo 72 75 71 (53] P O] Clays.
Florida. 142,114 163, 446 176, 923 190, 933 23 1.05 | Phosphate rock, stone, cement, clays.
Georgla..__. 75,106 86, 262 91,203 95, 256 29 .53 | Olays, stone, cement, sand and gravel.
Hawaii 6, 298 7,630 9, 254 14, 588 47 .08 | Stone, cement, sand and gravel, pumice.
Idaho........ 64, 648 0, 209 57,441 , 900 35 .38 | Silver, lead, zinc, phosphate rock.
Illinois. . 576, 862 572,275 586, 364 571, 605 8 3.15 | Petroleum, coal, stone, sand and gravel.
Indiana... 197, 677 206, 359 208, 247 197,965 22 1.09 | Coal, cement, petroleum, stone.
Towa... 85, 356 88, 557 95, 030 90, 674 30 .50 | Cement, stone, sand and gravel, gypsum.
Kansas 503, 788 508,077 483, 952 485, 872 2.68 | Petroleum, natural gas, cement, stone,
Kentucky 402,121 418, 821 413, 526 386,013 15 2.13 | Coal, petroleum, stone, natural gas.
Louisiana. .. 1,523,370 | 1,766,269 | 1,987,967 | 2,173,442 2 11.99 | Petroleum, natural gas, natural gasliquids, sulfur.
Maine 12, 574 13,278 13,677 14, 969 46 .08 | Cement, stone, sand and gravel, mica.
Maryland 45,735 53,189 55, 527 62, 264 36 .34 | Stone, cement, sand and gravel, coal,
Massachusetts. 23, 887 25,916 27, 588 30, 234 42 .17 | Sand and gravel, stone, lime, clays.
Michigan 343, 487 381,297 429,737 442,696 12 2.44 | Iron ore, cement, petroleum, sand and gravel,
Minnesota. 395, 880 347,178 515, 255 450, 509 11 2.48 | Iron ore, sand and gravel, stone, cement.
Mississippi 151,411 186,116 108, 449 210, 242 21 1.16 | Petroleum, natural gas, cement, sand and gravel.
Missouri. .. 144,120 157,189 156, 041 145, 365 27 .80 | Cement, stone, lead, lime,
Montana. 176,728 167,328 178, 854 183, 354 24 1.01 | Petroleum, copper, sand and gravel, cement.
Nebraska. 90,047 97,130 101, 957 103, 060 28 .57 | Petroleum, cement, sand and gravel, stone.
Nevada...._. 68, 201 70, 164 80, 335 80, 565 32 .44 | Copper, sand and gravel, iron ore, lime,
New Hampshire 3,919 , 722 5,514 5,388 48 .03 | Sand and gravel, mica, stone, feldspar.
New Jersey. 50, 380 59, 479 56,409 59,208 37 .33 | Stone, sand and gravel, iron ore, magnesium compounds.
New Mexico. 559, 777 592, 535 653, 226 688, 908 6 3.80 | Petroleum, potassium salts, natural gas, uranium.
New York. 205, 338 234, 642 255, 368 228,983 18 1.26 | Cement, stone, salt, sand and gravel.
North Carolina 39, 891 40,789 45,096 50,124 39 .28 | Stone, sand and gravel, copper, tungsten.
North Dakota. 59, 446 67,342 78,378 84, 697 31 .47 | Petroleum, sand and gravel, coal, natural gas liquids.
Ohio. ... 344, 856 397, 326 391,150 368, 315 16 2.03 | Coal, cement, stone, lime,
Oklahoma 761,936 765, 439 780, 941 785,973 5 4.34 | Petroleum, natural gas, natural gas liquids, cement.

See footnote at end of table.
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TABLE 4.—Value of mineral production in the United States, and principal minerals produced in 1961—Continued

(Thousand dollars)
1961
State 1958 1959 1960
Value Rank Percent of Principal minerals in order of value
U.8. total
Oregon $45,190 $49, 842 $54, 520 922 38 .30 | Stone, sand and gravel, cement, nickel.
Pennsylvania 882, 040 862, 150 823, 360 791, 648 4 4.37 Coal cement, stone, natural gas.
Rhode Island 2,249 2,333 5,727 3,079 49 .02 | Sand and gravel stone, gem stones.
South Carolina, 22,412 30, 598 30,001 30, 136 43 17 Stone, cement, clays, sand and gravel.
South Dakota 41, 534 48, 46,780 , 980 40 .24 | Gold, cement ’sand and gravel, stone.
T 124, 140,738 143,475 147,262 26 .81 Sbone oemenf coal, zine.
Texas... 4, 033 311 | 4,219,757 | 4,116,664 3 1 23.30 Petroleum, natural gas, natural gas liquids, cement.
Utah 367, 232 373, 515 431,383 406, 617 14 2.24 | Copper, petroleum, coal,
Vermont. . 21,443 23,359 22, 879 24, 44 .13 | Stone, asbestos, sand and gravel tale.
Virginia 203, 277 222, 501 203, 887 221, 835 19 1.22 | Coal, stone, cement, sand and gtavel
‘Washington 60, 896 , 894 70, 485 73,006 33 .40 Oement sand and gravel stone, lime,
West Virginia, 749, 747 737, 616 720, 601 687, 903 3.80 Coal natural gas, natura] gas liquids, stone.
‘Wisconsin 71,334 71,959 77,171 3 34 .40 | Sand and gravel, stone, iron ore, cement.
Wyoming. 369, 938 393 841 438,733 466, 983 10 2.58 Petrlt}letum uranium, natural gas, sodium carbonates, and
sulfates.
Total 16, 529,000 | 17,241,000 | 17,896,000 | 18,131,000 |occccaaaau-= 100.00 | Petroleum, natural gas, coal, cement,

1 Less than 0.005 percent.

1]
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TABLE 5.—Mineral production ! in the United States, by States

1958 1959 1960 1961
Minerel Quantit; Val Quantit Val Quantit; Val Quantit; Val
uantity ue uantity ue uantity ue uantity ue
(thousands) (thousands) (thousands) (thousands)
ALABAMA
Cemfentf:l’ d th d 376- d barrels 12,445 $39, 027
ortlan ousan pound barrels.. )y ]
M. thousand 280-pound barrels_. } 13, 588 $42, 930 14,819 $46, 639 12,931 $42, 706 { 2,006 6,156
lays 3 thousand short tons.. 1,548 1,787 1,786 2,089 1,840 2,170 1,787 2,068
Coal (bituminous) do. 11,182 72, 11,947 78,212 13,011 92,439 12,915 90, 903
Iron ore (usable) th 1d long tons, gross weight.. 3,659 23,393 4,165 23,922 , 068 23,511 3,597 20, 510
Lime... thousand short tons.. & 5,851 579 6,847 4 536 46, 593 579 6,871
Mica (sheet). . ounds. .. ® 5) 818 7 ® 0] ®
Natural gas million cubic feet.. 323 172 17 57 56 4
Petroleum (crude) th 1d 42-gallon barrels.. 5,887 %) 5, 524 ® 7,329 ®) 16,932 719,063
Sand and gravel thousand short tons.. 4,128 4,210 4,352 4,594 4,359 4,759 5, 800 6, 452
Stone & ___...... do 1,080 17,068 11,886 )y 13, 503 19,970 13, 651 19, 909
Value of items that cannot be disclosed: Native asphalt, bauxite, sla: .
cement, claYB Skaolln), scrap mica, salt, stone (dimension limestone an
marble, shell, 1950-61, crushed sandstone 1950-61), tale, and values indi-
cated by I« te b. 25,401 | ocmaaan 4 29, 650 7,919
Total Alabama 9. 200, 847 4217,507 |occmcacaeeae 214,411
C]aig thousand short tons.. (1 $1 1 $10
Coal (bituminous) do 759 $6, 931 660 5,869 722 6,318 737 $5,868
Copper (recoverable content of ores, €t¢.) -« cccccacacccaacaaaaad! short tons.. 5 3 36 22 41 26 92 55
QGem stones (1) ® (1) 18 (1 ® @ ®),
Gold grecoverable content of Ores, e1C.) - ccccccccccccmmamacaans troy ounces.. 186, 435 6, 525 178,918 6, 262 168, 197 5,887 114,216 3,998
Lead (recoverable content of ores, etc.) short tons.. 2 ©) ®) ) (O NN P,
Mercury.... 76-pound flasks. . 3,380 774 3,743 852 4,459 4,129 816
Natural gas million cubic feet._ 50 133 16 246 631 129
Peat short tons...|..-- 376 ®
Petroleum (crude) thousand 42-gallon barrels_. 29 5 187 295 569 1,230 6, 3256 117,647
Sand and grave) thousand short tons.. 4,255 3,871 5,859 5, 265 6,013 5,483 5,241 4,185
Silver (recoverable content of ores, 6tc.). . caceecnes thousand troy ounces.. 24 22 21 19 26 23 18 17
Stone thousand short tons... 615 2,065 89 377 275 852 ®) ®
Value of items that cannot be disclosed: Platinum-group metals, uranium
ore, and values indicated by footnote 5 1,253 1,499 41,061 2,018
Total Alaska. 21,450 |eeoommoaens 421,860 34,733
See footnotes at end of table.
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TABLE 5.— Mineral production ! in the United States, by States—Continued

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) thousands) (thousands)
ARIZONA
Beryllium concentrate. short tons, gross weight._. 18 $10 (12) [0} $4
Clays 3. thousand short tons_. 119 179 120 $179 173 $260 165 240
Coal (bituminous) thousand short tons._ 6 58
Copper (recoverable content of ores, €tc.) - ooeev oo ocococooeee short tons__ , 839 255, 551 430, 297 264, 202 538, 605 345,784 587,063 352,232
Gem stones o) ) ay 1 (1) 119
Gold %tecoverable content of ores, et.) o ococmcocaccacaaaas troy ounces.. 142,979 5,004 124, 627 4,362 143,064 5,007 145,959 5,109
Lead (recoverable content of ores, etc.) short tons.. 11, 890 2,782 9,999 2,300 8,495 1,988 5,937 1,223
Lime thousand short tons. . 126 1,817 123 1,666 148 )y 167 2,686
Manganese ore (35 percent or more Mn)._._.__... short tons gross weight. . 62,279 5, 68,183 8,727 1,626
Manganiferous ore (5 to 35 percent Mn) . 0__.. 1,455 32 10, 693 234 8,677 190 [0} ®
Mercury -..76-pound flasks._ 53 12 ®) (0] (%) 148 9
Mica (scrap) short tons.. 1,717 25 3,069 5. ® ® 0 )
Molybdenum (content of concentrate) . --ooococeeeeo. thousand pounds.. , 320 2, 827 3,181 4,019 4,359 5,211 4,878 6, 232
Petroleum (crude) thousand 42-gallon barrels.... 12 ®) 25 ® 73 ) 167 ®
Pumice thousand short tons.. 401 1,025 487 1,153 703 1,164 745 1,
Sand and gravel do. 12,208 9, 526 13,458 11,9 14, 490 14,235 21,953 24,706
Silver (recoverable content of ores, €t¢.) .cvocceancn- thousand troy ounces.. 685 4, 3,808 3,528 4,775 3 , 120 4,733
Stone. thousand short tons.. 1,528 2,731 2,468 3, 4,249 5,107 3, 582 4,626
Uranjum ore. short tons.. 257,756 7,049 253, 390 6, 3! 83, 684 6,219 228, 225 4,965
Zinc (recoverable content of ores, etc.) do.... 8, 532 5, 37,325 8, 585 35,811 9, 239 , 585 6,804
Value of items that cannot be disclosed: Asbestos, cement, clays (bentonite,
fire clay 1961), diatomite (1961), feldspar, fluorspar (1958), gypsum, helium
(1961), iron ore (1961), nitrogen compounds (1958), perlite, pyrites, tung-
sten (1959-60), vanadium, and values indicated by footnote 5. 11,734 9,811 415,851 |aceomccnnee 18,910
Total Arizona ¢_ 314,520 |-ceccccacnan 326, 862 432, 614
ARKANSAS
Barite_. .short tons__ 182,779 $1, 668 338, 539 $3,097 277, 851 $2,578 277, 85 $2, 630
Bauxite. long tons, dried equivalent_.| 1,257,916 812,311 , 631, 17,048 | 1,932,071 20,469 | 1,178,898 13, 462
Clays thousand short tons.__ 578 1,578 82 2,406 815 2, 45 773 1,758
Coal (bituminous).... do__. 364 2,744 441 3, 409 3,116 395 2,
Gem stones. @) 23 - 18 @) 38 1) 19
Gypsum thousand short tons.. ) ® ® ® 67 208 167 531
Lead (recoverable content of ores, etc.) short tons.. . 38 9

¢l
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Lime.. th 1d short tons.. s ® ® ® ® (O] 192 3,168
Manganese ore (35 percent or more Mn)......... short tons, gross weight.__ 22,221 1,737 17,742 1,398
Natural gas million cubic feet._ . 32,890 2, 664 40,674 3,539 55,451 6, 599 59, 547 8,039
Natural gas liquids:
Natural gasoline and cycle products....cceeececeen-. thousand gallons.. 37,197 2,574 40,730 2,523 34, 558 2,148 27,889 1,640
LP gases. do. 53,518 2,743 55,731 3,048 73,2562 3,735 75,157 3, 286
Petroleum (crude) th d 42-gallon barrels._. 28,700 80, 26, 329 72,931 30,117 83,424 129,249 180,435
Sand and gravel thousand short tons.. 7,039 11,696 11, 857 , 1 10, 262 9, 389 9,074
Stone. do.._. 8,461 10,178 8,824 , 424 10, 939 13, 555 12,029 12, 402
Zine (recoverable content of ores, ete.) short tons._ 49 11 50 13 37 9
‘Value of items that cannot be disclosed: Abrasive stones, bromine, cement,
soapstone, and values indicated by footnote 5. 7241 |aaeeaee 10, 042 10,918 10, 906
Total Arkansas ? 132,520 [ccmccacanann 140, 594 4 158,263 149, 138
CALIFORNIA
Barite._ short tons.. 24, 812 $272 28,143 $326 16,157 $181 21,203 $205
Boron minerals. do. 528,209 38,310 619, 946 46, 150 640, 591 47,550 602, 613 46,936
‘Cement 2 thousand 376-pound barrels.. , 583 124,367 43, 635 138, 506 39,712 128, 826 41, 090 129, 836
Chromite. short tons, gross weight.. 20, 583 1, ®) )
Clays. thousand short tons.. 2,394 5,012 2,726 5,646 2,899 5,663 3,041 6, 405
Co%ger (recoverable content of ores, eC.) c oo coccaceccccaaacaaadi short tons.. 749 394 663 407 1,087 698 1,382 829
Feldspar. - long tons.. 71,193 624 76, 489 824 76,010 886 5 (O]
‘Gem stones. i) 150 ¢ 150 i) 150 ) 200
‘Gold (recoverable content of ores, etc.) troy ounces.. 185, 385 6, 489 145,270 5,084 123,713 4,330 97,644 3,418
Gypsum thousand short tons_. 1,423 3,184 1,686 3,788 1,616 3,687 1,574 3,673
Lead (recoverable content of ores, etec.) short tons._ 140 227 52 440 103 103 21
Lime. thousand short tons._ 262 4,470 358 5,817 345 5,628 518 9,412
Magnesium compounds from sea water and bitterns (partly estimated)
short tons, MgO equivalent.. 74,132 4, 87,968 6, 336 86, 532 6,233 90, 534 6, 467
Manganese ore (35 percent or more Mn).......... short tons, gross weight.. 17,644 1,516 19, 354 1,663
Manganiferous ore (5 to 35 percent Mn) 0-ee 129 ) 9 )
Mercury 76-pound flasks._. 22, 365 5,123 17,100 3, 890 18,764 3,956 18, 688 3,693
Mica, scrap. short tons... [0) [0} 950 12
Iﬁla:\ua% gas s million cubic feet.. 465, 582 108, 481 485, 655 119, 471 517, 535 138,182 556, 241 157,416
atural gas liquids:
Natural gasoline and cycle products. thousand gallons.. 853,046 68,485 834, 258 68, 023 794, 657 62, 406 762, 878 57,645
P gases. do. 342,992 18,678 396, 331 21,260 408, 378 21,482 424, 767 21, 805
Peat short tons... 28,617 374 34,604 449 33,001 481 , 348 501
Perlite. . do 4,883 114 Q) (Q] ®) (0] 0 ®
Petroleum (crude) thousand 42-gallon barrels__ 313,672 909, 640 308, 946 787, 812 305, 352 751,166 | ¥ 300, 062 7729,151
Pumice. thousand short tons.. 37 1,670 574 2,162 427 , 89 610 2,202
Salt do. 1,297 ® 1,388 ®) 1,443 1,601 ®
8and and gravel do.... 84,137 95, 340 87,945 108, 909 87,679 107, 503 110,181 124,111

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

1058 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
CALIFORNIA—Continued
Silver (recoverable content of ores, t¢.) —ccooo—o_.-_ thousand troy ounces._ 188 $170 173 $156 180 $163 9 $86
Stone. thousand short tons.. 32,423 48, 345 32,134 49, 090 33,075 49, 842 33,850 50, 327
Tale, soapstone, and pyrophyllite. short tons.. 129, 638 1,339 144, 816 1,490 130, 639 1,396 161, 068 , 524
Wollastonite.. .. do 1,652 17 ®) ® ®) ® 4,075 42
Zine (recoverable content of ores, €tC.) - - e owccccccccaccaccccaccamcas do.... 51 10 78 18 465 120 30: 70
Value of items that cannot be disclosed: Asbestos, bromine, calcium-
magnesium chloride, carbon dioxide (1959-61), masonry cement, coal
(llgnltef, diatomite, fluorspar (1958, 1960-61), iodine, iron ore, lithium
minerals, magnesite, molybdenum, platinum-group metals (crude),
potassium salts, pyrites, rare-earth metal concentrates, sodium carbo-
nates and sulfates, strontium minerals (1959), sulfur ore, tungsten con-
centrate, uranium ore (1958-60), and values indicated by footnote §.....--{-ceceocaacoe 68, 564 78,397 |cocmcmamceae 479,471 |oomccaeaaeas 81,051
Total California 9. oo ceccacrcecccaecc e nnce e n e n e e | 1,500,367 {ococmccncnne 1,433,626 |- coeoaoae- 41,404,665 |-cceocccannn 1, 420, 749
COLORADO
!
Beryllium concentrate. .cccaeameccccccceacaacaaas short tons, gross weight.__ 176 $ 221 | $67 3 $53 13 819 (O]
Carbon dioxide, natural thousand cubic feet.-. ® ) 175,223 ®) 155,871 20 167,872 $19
Clays thousand short tons.. 449 1,111 417 1,160 4 1,424 55 1,241
Coal (bituminous)- ... do... 2,974 19, 305 3,294 21,034 3,607 21,090 3,678 22,787
Columbium-tantalum concentrate 14 pounds 2,280 7
Copper (recoverable content of ores, etc.) short tons.. 4,193 2, 206 2,940 1,805 3,247 2,085 4,141 2,485
Feldspar, long tons.. 34,648 237 (%) (%) ) 14,129 99
Gem stones (11) 38 (1) 43 (1) 45 (1) 36
Gold (recoverable content of ores, etc.) troy ounces.. 79, 539 2,784 61,097 2,138 61,269 2,144 67,516 2,363
Gypsum th d short tons.. 10: 341 106 385 82 296 85 320
Iron ore (usable) thousand long tons, gross weight.. (%) () 11 78 11 80 27 190
Lead (recoverable content of ores, etc.) short tons.. 14,112 3,302 12,907 2, 969 18,080 4,231 17,755 3,658
Lime.. thousand short tons.. ) () (%) ) 75 1,319
Manganese ore (35 percent or more Mn)....a.....! short tons, gross weight.. 210 17 1,218 102
Mica, scrap short tons... 387 6 68 340 4 600 10
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Natural gas. : million cubie feet-. 82,464 8,659 99, 899 10, 989 107, 404 12,781 108, 142 12, 544
Natural gas liquids:
Natural gasoline. thousand gallons.. 49, 505 3,410 47,424 2,811 73,179 4,138 76, 880 3,627
P gases. do.... 68,027 3,343 77,637 3,671 104,275 4,938 115, 410 5,498
Peat. short tons.. 7,143 41 6,674 35 9, 384 37 9, 894 44
Petroleum (crude) thousand 42-gallon barrels.. 48,736 145, 721 46,440 134,676 47,469 137, 660 7 46, 746 7134,628
Pumice. thousand short tons.. 34 66 40 66 32 70 44
Pyrites. thousand long tons.. 67 359 ® (a) (O] 8) ® ©®
Rare-earth and thorium concentrates. ---short tons._ 650 35 9 1 12) s
Sand and grav thousand short tons.. 20, 626 17,842 20, 897 18, 817 19,053 16, 882 18,360 16, 946
Bilver (recoverable content of ores, €tC.)ceeeaccccca-- thousand troy ounces.. 2,056 1,860 , 341 ,213 1,659 1,502 1,965 1,817
Stone thousand short tons.. 2,930 4,043 2,824 5,537 2,442 4,651 2,451 5,301
Tin (content of ore and concentrate) long tons._. 50 60 10 12 0]
Uranjum ore short tons._ 939, 706 22,486 | 1,044,089 22,546 | 1, 149 583 23,462 | 1,282,462 21, 509
Vanadium (recoverable in ore and concentrate)...--oeeeeeeeeeeeeaa-x do.... 2, 396 ® 2,949 5) 4,026 5) 4,1
Zinc (recoverable content of ores, etc.) do.... 37,132 7,575 35,388 8,139 31 278 8,070 , 9, 809
Value of items that cannot be disclosed: Cement, fluorspar, molybdenum,
perlite, salt, tungsten, and values indicated by "footnote 5 62,855 [-ccccocaoaae 79,229 |cccmeeeeeeee 99, 743 99, 860
Total Colorado 306,566 |-occneeconn- 314,677 4343,104 |oeomemeeee. 343,256
CONNECTICUT
Beryllium concentrate. short tons, gross weight.. (®) ) 13 $8 16 $9 2 $1
Clays thousand short tons.. 199 $209 280 368 7 308 3149 3260
Gem stones. (1) 3 (1) 5 (1) 7 (n) 9
Lime.. thousand short tons.. 29 464 ®) ) 35 616 33 589
Peat, short tons.. 1,764 11 2,090 13 (%) () ) )
Band and gravel.. thousand short tons__ 5,019 5,479 4,749 4,912 6, 575 5, 960 7,499 6,633
Stone.......... 4,223 6,863 4,462 7,088 , 057 8,313 5,206 8,616
Value of items that cannot be disclosed: Clay (kaolin 1961), feldspar
sheet mica (1958, 1960-61), and values indicated by footnote 5. - oo coceo|ooacoammnaas 3 I I —— 636 |-cceeeeeaae 140 |oomceceeeee 491
Total Connecticut 18 13,128 |ooeeeee 12,930 Jevocomceaes 15,265 |cecacacacacn 16, 501
DELAWARE
Sand and gravel thousand short tons.. 1,090 $962 1,241 $1,071 1,084 $907 961 $970
Value of items that cannot be disclosed: Nonmetals 180 feecammcnaan AL N P L7 P 83
Total Delaware. 1,142 1,284 |ameeeeeciann 089 [accammacanan 1,053

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

1958 1959 1960 1961
Mineral Quantit; Val Quantit; Val Quantit; Quantit; Val
uantity ue uantity alue uantity ue uantity ue
(thousands) (thousands) (thousands) (thousands)
FLORIDA
Clays. thousand short tons.. 450 $5, 808 8245 386,171 3252 3 $6, 357 513 $7,202
Gem stones ()] 3 ) %) 1) ©®),
Lime. . thousand short tons.. ©®) ® 111 1,238 151 2,611 213 3, 555
Natural gas million cubic feet. . 35 5 34 5 30 5 29 5
Peat. .. short tons._. 36,438 165 34, 446 158 39,275 162 24, 573 149
Petroleum (crude) thousand 42-gallon barrels.. 449 ® 424 ®) 368 ® 7371 ®
Phosphate rock, thousand long tons.. 10, 851 68, 951 11, 564 71,208 12,321 82,530 13,789 95, 590
Sand and gravel._. thousand short tons.. 5,490 4, 389 6, 674 5,177 6, 757 5,559 , 530 5, 577
Stone do__.. 23, 549 30, 983 26,917 35,940 27,629 37,419 28, 855 36, 305
Titanium concentrate thousand short tons, gross weight.. 190 5,495 262 7,196 286 7,489 %) (¥
Zirconium concentrate. short tons.. 30, 302 1,018 ©® ® ® ) ) O
Value of items that cannot be disclosed: Cement, clays (kaolin and miscel-
laneous clay 1959-60), magnesium compounds (1959-61), rare-earth metals
concentrates (1958-59, 1961), staurolite, stone (dimension limestone 1958-59,
1961, calcareous marl 1960), and values indicated by footnote 5. oo o |ocanoccaaot 28,510 feeaeooeeae 40,034 [-ccooeooooo- 438,154 | oo 44,797
Total Florida *.._ 142,114 |occemeeeaoe 163,446 |_ oo ... 4176,923 190, 933
GEORGIA
Barite.. ..o short tons.. ® (%) ® ) ®) ) 106, 914 $2,046
Clays. thousand short tons.. 2,942 $31, 253 3,352 $36, 232 3,519 $40, 160 , 569 42,025
Coal do. 9 4 7 34 4 21 4 22
Feldspar. long tons.. ® ® ® ® ® ® 31,128 602
Iron ore (usable) —oo oo oococoocmomaaanan thousand long tons, gross weight.. , 186 128 613 162 835
Manganese ore (35 percent of more Mn)....o..... short tons, gross weight.. S‘) [0} 1, 547 ®
Mica (sheet)-.... pounds.. 5,102 82 18, 461 119 10,218 89 349 3
Peat short tons.,. 4,491 8 , 288 ® 6, 904 73 1,032 ()
Sand and gravel_. thousand short tons.. 2, 631 2,693 2,909 2,982 3,338 3,047 3,150 3,049
Stone.._-_ do 12,129 31,108 13,771 35,973 14,297 37,033 15,854 38,077
Talo and soapstone. short tons.. ®) ® 53, 692 107 40, 200 88 47,950 98
Value of items that cannot be disclosed: Bauxite, cement, gem stones, iron
ore (pigment material, 1958-60), manganiferous ore, scrap mica, and
values indicated by footnote 5. 10,145 |ooooomeae 10,979 11,181 [accmccmmanes 9,454
Total Georgia ?._. 75, 106 86, 262 91,203 95, 256
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HAWAIL

Cement. thousand 376-pound barrels 113 $571 1,077 $5, 574
Gem st (1) ®) () (s; ) (5; 1) 18
Lime.. thousand short tons._. 8 ®) (5 () ¢ 14 354
Pumice do... 260 481 276 $548 361 676 324 626
Salt._ do._.. 9 ) 19 4
Sand and gravel do.... 43 1,112 463 1,253 490 1,324 416 758
Stone. do. 2,377 4,446 3,034 5, 480 3,635 6, 443 4,429 7,656
Value of items that cannot be disclosed: Other nonmetals and values indi-

cated by footnote 5.. . 13 363 353

Total Hawaii 16 6,298 7,630 9, 254 14, 588
IDAHO
Antimony ore and concentrate............... short tons, antimony content.. 677 ©) 678 0] 635 ©) 689 ®
Clayss___ thousand short tons_- 27 $20 39 36 $29 27 $20
Cobalt (content of concentrate) thousand pounds.. 3,078 ®) 1,141 ®
Columbium-tantalum concentrate pounds.. 422, 612 ©® 189, 263 ©®
Cop&:'er (recoverable content of ores, 6C.) - -« coo—eoooeooo__. short tons... 9, 846 5,179 8,713 5, 350 4,208 2,702 4,328 2,597
Gold (recoverable content of ores, ete.) - .. _.._____________ troy ounces._ 15, 896 566 10, 479 367 6, 135 216 5,718 200
Iron ore (usable) thousand long tons. . 14 56 9 ®) 12 70
Lead (recoverable content of ores, ete.) . short tons.. 53, 603 12, 543 62,395 14, 361 42,907 10, 040 71,476 14,724
Lime. . thousand short tons. 17 47 17 658
%{I?rcury... -- 76-pound flasks. . 2,625 601 1,961 446 1,538 324 1,073 212
ca:
Scrap short tons_. 1 ©)
Sheet pound 1,968 | 14 ®) [Q ® ®

Nickel (content of ore and concentrate) short tons-. 2 ® ®) (63
Phosphate rock th nd long tons.. 1,201 5,652 1,610 7,412 2,177 11,044 1,440 7,984
Pumice. thousand short tons.. 1 172 93 137 56 88 60 95
Rare-earth metals concentrates. . short tons.. 6! ) 522 80
Sand and gravel. thousand short tons.. 6,879 6,404 9,184 , 080 7,088 , 594 , 305 6,793
Silver (recoverable content of ores, €tC.) - - .oooceme- thousand troy ounces.. 15,953 14,438 16, 637 15,057 13, 647 12, 351 17, 576 16, 249
Stone. thousand short tons.. 1,391 1,794 1,079 1,931 1,318 , 141 1,873 3,111
Titanium concentrate short tons, gross weight.. 2, ®) ) 5) 2,014 30 1,873 28
Uranium ore short tons.. © ®) 3,374 30 5) ® ® ®)
Zine (recoverable content of ores, etc.) do. 49,725 10, 144 55,699 12,811 36, 801 9,495 58, 295 13, 408
Value of items that cannot be disclosed: Barite, cement, clays (fire clay,

bentonite 1968, 1960-61, kaolin 1961), abrasive garnet, gem stones, gyp-

sum (1968-59), lime (recycled 1961), peat, perlite (1961), tungsten concen-

trate (1958, 1961), vanadium (1961), zirconium concentrate (1958), and

values indicated by footnote 5. Excludes value of raw materials used

in manufacturing cement 7,117 4,068 2,388 |cocccmenn 2,751

Total Idaho. . 64,648 [ocooooeano. 70,209 |acoomeeanne 57,441 |acccmacaaas 68, 900

See footnotes at end of table.

NOLIONAOUd TVIEENIN 40 XYVININAS TVIIISLLV.IS

LT



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

1958 1959 1960 1961
Mineral Quantit Val Quantit Val Quantit; Val Quantit Val
uantity alue uantity ue uantity ue uantity ue
(thousands) (thousands) (thousands) (thousands)
ILLINOIS
CemIe)sntt:] d th d 376- d barrels 8,595 $28,301
ortland. ousan pound barrels.._ 3 ,
e O R bl -} %.618| 830,858 0,025 |  $31,704 o139 | swo7a|{ 550 A
Clays... thousand short tons.. 2,335 5,910 2,229 4,9 2,357 5,479 1,982 4,166
Coal (bituminous)... do 43,912 176, 614 45, 466 184, 412 45,977 184, 087 45,246 177,070
Fluorspar. short tons.. 152, 087 7,931 112, 469 5, 134, 529 y 116, 908 , 966
Gem stones 1) 1) 1 m 1) ®)
Lead (recoverable content of ores, ete.). short tons.. 1,610 377 2, 570 591 3,000 702 3,430 707
Natural gas, million cubic feet.. 12,983 1,921 13,739 1,910 11, 666 1,458 9,970 1,276
Natural gas liquids:
Natural gasoline and cycle products. thousand gallons.. 22, 380 1,645 ® ®) 16, 496 1,313 16, 956 1,311
P gases do.... 353,129 20, 866 ®) ®) 358, 366 19,941 340, 284 16, 495
Peat short tons.. 11, 588 72 9,117 7 6,179 28 , 597 30
Petroleum (crude) thousand 42-gallon barrels.. 80,275 240, 825 76,727 229, 414 77,341 228,929 779,387 7237, 367
Sand and gravel_.___. thousand short tons.. 29, 866 33,453 30, 241 3, 717 33,138 36, 255 31,353 35,098
Stone. .. do.... 35,016 44,245 35,204 45,081 41,721 55,593 36, 361 47,939
Zine (recoverable content of ores, etc.)-- short tons_. 24,940 5,0 26, 815 , 167 29, 560 7,624 26, 795 , 163
Value of items that cannot be discolsed: Lime, tripoli, and values indicated
by footnote 5. N U7 2 P —— 30,897 |oeececcaeaae 410,797 |coccoaecaeen 11,775
Total Illinois ¢ —- 576, 862 572,275 |ccememcaenn LT 117 O (O — 571,608
INDIANA
Abrasive stones short tons.. 10 $10 5 $13 [O] O $14
Cement. thousand 376-pound barrels. . 314,730 248,858 14,245 47,231 14,052 $48, 310 ©®) ®)
Clays. thousand short tons.. 1,37 2,477 1,692 2,916 1,822 3,396 1,362 2,446
Coal (bituminous). do. 15, 022 58, 506 14,804 59, 954 15, 538 61, 870 15, 106 58,815
Natural gas. million cubic feet.. 378 59 484 92 342 61 382 77
Peat short tons.. 12, 106 145 15,393 202 27,486 290 57,146 502
Petroleum (crude) thousand 42-gallon barrels.. 11,864 35,711 11, 554 34,315 12, 054 35, 439 711,152 733,233
Sand and gravel. thousand short tons.. 16, 862 5, 045 20, 357 17,024 20, 762 18,377 19, 577 16, 898
Stone. do 15,394 31,974 3 37,682 , 956 34, 920 8,001 33, 062
Value of items that cannot be disclosed: Cement (masonry and natural [-.ceeeeee-- 7,539 8,817 |occccccaaan 8,669 |acoccacaaaan 55, 461
cer;legt 1958), gem stones (1961), gypsum, and values indicated by foot- :
note 5.
Total Indiana *. 197,677 |ecemmmmcnean 206,359 |-camemnnnann 4208, 247 197, 965
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IOWA

Cement: '
Portland thousand 376-pound barrels.. 12,108 $41,718
Masonry thousand 280-pound barrels. - } 12,675 $41, 741 13,170 $44, 048 12,517 $44, 204 { 557 843
Clays. thousand short tons.. 3837 31,054 912 1,168 1,022 1,345 1,044 1,426
Coal (bituminous).. do.... 1,179 , 147 1,180 4,214 1,068 3,845 927 3,323
Gypsum do.... 1,230 4,491 1,318 5, 587 1,283 5,428 1,239 5,276
Sand and gravel do...- 12,411 10, 965 13,484 11, 658 14, 692 13, 516 13,391 11, 651
Stone. do___. 21,045 26, 138 , 501 25,759 23,185 30, 321 22,018 28,916
Value of items that cannot be disclosed: Fire clay (1958), gem stones (1960-
61), lime, and peat (1958, 1960-61) [ P 520 focoececceaae 660 |ocaccmmcenan 845
Total Iowa ° 85,850 [comomcmoenee 88,557 |ocmmcecmcean 05,030 [-cemecmomane 90, 674
KANSAS
Cem}en!tt:l d th d 376-] d barrel y 8,028 $25, 605
ortlan. ousan pound barrels. . 3 ,
Masonry thousand 280-pound barrels. . } 9, 600 $30, 047 10, 405 $32, 282 8,162 $26, 373 { 379 1,156
Clays. th 1d short tons__ 875 1,145 1,021 1,271 894 1,224 954 1, 225
Cosg (bituminous)..... do. 823 3,711 772 3, 607 888 4,197 664 3,102
Gem stones. 11) 1 (D)
Helium. .. thousand cubic feet.. 27,888 432 21,643 343 21, 696 350 23, 251 434
Lead (recoverable content of ores, ete.) short tons.. 1,299 304 481 111 781 183 1,449 298
Lime... thousand short tons 15 193
Natural gas.... million cubic feet.. 561, 816 64, 047 604, 410 72,529 634, 410 74,226 649, 083 81,135
Natural gas liquids:
Natural gasoline. . thousand gallons.. 110, 203 6, 229 107,814 5, 576 115, 868 6, 694 132, 180 5,790
LP gases. do...- 115,175 5,193 124, 874 6, 658 127,270 6, 343 135, 643 5,916
Petroleum (crude) thousand 42-gallon barrels. . 119,942 359, 826 119, 543 347,870 113, 453 329, 014 7112, 241 7324, 376
alt thousand short tons.. 1,073 11,348 1,123 13,670 1,213 14,109 18914 811,409
B8and and gravel 0 10, 317 6, 769 11,334 7,937 9, 710 6, 808 11, 366 7,781
Stone 8 . do.... 12,424 15, 036 13,999 17,108 11,814 15, 031 12,328 16, 411
Zinc (recoverable content of ores, ete.).. short tons.. 4,421 902 1,017 2,117 546 , 446 563
Value of items that cannot be disclosed: Natural cement, gypsum, pumice,
salt (brine 1961), stone (dimension 1958-59 and crushed sandstone), and
values indicated by footnote 6. 1,627 |coeeeeen 2,012 | 1,436 |ceeeeeeee 3,204
Total Kansas ¥ - 503,788 |comamcaaace 508,077 |ocemecmamean 4483,952 |-ccanmccannn 485, 872

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
KENTUCKY
Barite short tons... 26, 598 $335 (%) 8 3,304 $30
Clays thousand short tons.. 737 $2, 957 984 3,595 3951 3 $2, 646 3906 32,406
Coal (bituminous) do_... 66, 312 289, 385 62, 810 270, 139 66, 846 282, 395 63,032 256, 158
Fluorspar. short tons_. 25, 861 1,201 18,579 887 25, 855 1,173 38, 898 1,756
Lead (recoverable content of ores, ete.). 0. 516 121 409 94 558 131 656 135
Natural gas.... million cubic feet.. 72,248 17,412 73,504 17,420 75,329 18,380 70,937 17,592
Natural gas liquids:
Natural gasoline. thousand gallons... 37,926 2,165 5, 2,133 () () O ®
LP gases. 0--.- 150, 655 8,491 213,171 12,267 [Q] (%) O 8
Petroleum (crude) thousand 42-gallon barrels.. 17, 509 51,652 L, 272 76,634 21,147 60, 268 718,643 755,370
Sand and gravel. - thousand short tons.. 4,685 4,835 5,081 5, 568 5,113 5,763 5,582 5, 540
Silver (recoverable content of ores, etc.) . ccceeueoaas thousand troy ounces.. 5 (5) ®) ) 2 2
Stone thousand short tons._ 12, 597 17,360 816,063 822,215 815, 810 821,493 17,085 23,309
Zinc (recoverable content of ores, ete.)- . short tons.. 1,258 257 673 165 869 224 1,147 264
Value of items that cannot be disclosed: Cement, ball clay (1960-61), gem
stones (1960-61), lime (1961), stone (crushed sandstone 1959-60), and values
indicated by footnote & 7,059 8,202 |ccoemaceaae 22,080 24, 463
Total Kentucky * 402,121 418,821 4 413, 525 386,013
LOUISIANA
Clays thousand short tons. . 3755 3 $755 3904 3 $004 749 $749 645 $645
Lime do (O] ®) ®) ) (%) ® 927 11,803
ga?m% gas.ﬁ s million cubic feet_.| 2,451, 587 316,255 | 2,670,271 411,222 | 2,988,414 511,019 | 3,271,857 611,837
atural gas liquids:
Natural gasoline and eycle productS. .« ccacceaceea-s thousand gallons.. . 783,099 50,371 846, 110 60, 295 875, 667 66, 214 931, 176 61,714
LP gases do 410, 869 21,435 540, 046 25, 877 606, 023 28, 147 806, 6559 33,214
Petroleum (crude) th d 42-gallon barrels.. 313,801 | 1,023,517 362,666 | 1,145,569 400,832 | 1,258,138 7424,962 | 71,339,905
Salt.._. thousand short tons. . 3,442 3 4,807 20, 918 4,792 21,959 4,722 23, 357
Sand and gravel do 15,061 17,119 16,052 20,111 14, 319 19, 106 12, 042 14, 833
Stone do. 5,453 9, 532 3 10, 874 8 4,601 88,882 8 4,641 87,656
Sulfur (Frasch-process) thousand long tons. . 2,028 47,651 2,252 52,779 2, 256 52, 639 2,352 55, 164
Value of items that cannot be disclosed: Cement, clay (bentonite 1958-59),
gypsum, stone (crushed miscellaneous 1960-61), and values indicated by
footnote 5 20, 475 20, 286 PZ N1 2 F— 15, 807
Total Louisiana 16 1, 523,370 1, 766, 269 41,987,967 2,173,442
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Beryllium concentrate. . short tons, gross weight.. ) ® 3. $2 ® ® 5 $3
ag: th d short tons.. 23 $26 25 26 41 $50 43 51
Feldspar long tons.. 13,034 83 (5) ® (5) ® (O] ®
ﬁelm stones. 1) 5 (1) 10 ) 15 ) 20
ca:
Scrap. short tons.. 104 3 157 4 171 6 80 2
Sheet. pounds.. 20,097 278 22, 360 237 26,842 4303 7,873 88
Sand and gravel. . thousand short tons.. 8,041 3,746 9, 4562 3,644 9,833 3,892 8,921 3,796
tone. 0.nue 880 2,760 819 2,766 1,012 3,851 4,604
Value of jtems that cannot be disclosed: Cement, lime (1958), peat (1958-59),
and values indicated by footnote & 6,363 |-cccccaacncn 7,050 |ocecmeeaee 5,991 | oo 6, 961
Total Maine 18, 12,574 |occaacaeee 13,278 |ececcmcaaee 413,677 |oeemoacaaee 14, 969
MARYLAND
Clays. thousand short tons.. 3605 3$815 3661 35944 3612 3 $853 581 $997
Coal (bituminous) do 83 3,161 842 3,188 7: 2,799 787 2, 868
Genm stones. (1) (1) 2 ) 2 (1) 3
Lime. . thousand short tons... ® B} [O] (? () ® 096 1,302
Natural gas. million cubic feet.. 4,266 , 148 4,373 , 181 4,065 1,081 3,578 973
Sand and gravel.. thousand short tons.. 8,513 11, 368 10,034 12, 983 10, 076 13,221 12,404 16, 894
Stone. do.... 6,721 14,387 7,445 15,476 y 16, 962 10, 671 21,203
Value of items that cannot be disclosed: Cement, ball clay (1958-60), green-
sand marl, peat (1961), potassium salts, talc and soapstone, and values
indicated i)y footnote 5. 16,224 |ucoeeomaanos 21,416 |ecaeeaccaas 22,779 |cemcemaeane 20, 153
Total Maryland ¢ 45,785 |ococacaann 53,189 | 55, 527 |ocecmccaaan 62, 264
MASSACHUSETTS
Clays. thousand short tons.. 86 $111 101 $229 83 $71 104 $86
Gem stones (©)] 0 () 1 (1 1 (O] 2
Lime.. thousand short tons.. 139 2,121 144 2, 289 154 2,370 1 2,307
Peat short tons.. 1,014 O 773 ) (O] 0 ) 0
Sand and gravel. thousand short tons.. 10, 620 10,035 13,210 11,786 14, 789 13,013 18,061 14,958
Stone. do. 4,649 12,354 5,102 12,376 b, 247 12,782 5, 210 13,399
Value of items that cannot be disclosed: Nonmetals and values indicated
by footnote 5. 9 [ 2 P, - 20 P, 38
Total Massachusetts 1 23,887 || 25,916 27,688 30,234

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
MICHIGAN
Cemlgmtt:l d th d 376- d barrel: 21,948 $75,172
ortlan ousan pound barrels.. 3
Masonry thousand 280-pound barrels.. } 20,912 $70, 432 23,026 $77,324 22,361 $77,694 { l: 516 467
Clays thousand short tons.. 1,663 1,813 1,771 1,937 1,738 1,904 1,817 1,976
Copper (recoverable content of ores, €tC.) - e ceaaccacmmocaccnand! short tons.. 58,005 30, 511 3 33, 954 56, 386 36,199 70,245 42,147
ypsum thousand short tons.. 1,331 3 1,721 6, 595 1,463 5, 609 1,205 5,095
Iron ore (usable) - thousand long tons, gross weight.. 8,111 69, 845 7,247 62, 921 10, 792 95, 791 9,384 7, 604
Lime.. thousand short tons.. ) (O] 2 11,748 1,177 15, 730 1,211 15, 960
Manganiferous ore (5 to 36 percent Mn).........! short tons, gross weight.. 112, 536 5) 180, 460 ® 17,083
Natural gas million cubic feet.. 14,243 2,649 18,916 4,350 , 790 4,449 27,697 5,844
eal short tons.. 107,342 1, 684 191, 661 2,357 214, 402 2, 768 209, 26 2,002
Petroleum (crude) thousand 42-gallon barrels.. 9,308 27,366 , 439 30, 691 5,899 46, 266 718,808 755,182
Salt thousand short tons.. 4,267 33,018 4, 486 5, 726 , 088 33, 759 3,885 1, 284
Sand and gravel do 39,871 34,616 48,052 41,193 46,910 39,304 54, 603 47,790
Stone. do 27,188 26, 846 30,095 30,379 31, 256 32,274 28,731 30,103
Value of items that cannot be disclosed: Bromine, calcium-magnesium ,
chloride, gem stones, iodine (1961), magnesium compounds, natural gas
liquids, potassium salts, and values indicated by footnote 5. 45, 558 49,371 45, 864 46,186
Total Michigan 9_ 343, 487 381,297 4429, 787 |acccommaaans| 442, 696
MINNESOTA
Clays thousand short tons.._ 92 $150 153 $267 3 $163 176 $:
Iron ore (usable). thousand long tons, gross weight.. 42, 50 354, 528 36, 109 306, 920 470,874 699 407, 152
Manganiferous ore (6 to 36 percent Mn)..........! short tons, gross weight.. 370, 603 56; 429, 102 ®. [0} 181, 835 )
Peat, short tons.. gg 0 ' 11,091 181
Sand and gravel.. thousand short tons.. , 634 21,680 28, 486 20, 726 24,611 , 690 24, 143
Stone. . 0. 3,519 9, 560 - 3,639 9,461 10,034 3,957 9,975
Value of items that cannot be disclosed: Abrasive stones, cement, fire clay
(1960-61), gem stones, lime, and values indicated by footnote 5. 10, 154 9,993 |. 49,767 |-cee- 9,223
Total Minnesota 16 395, 880 347,178 516,255 |..-. 450, 509
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MISSISSIPP1

Clays thousand short tons.. 576 $3,338 747 $4, 064 1,017 $4,786 1,104 $5,034
Natural gas million cubic feet-. 160, 143 22,260 162, 095 25,125 172,478 32,426 172, 543 32,093
Natural gas liquids:
atural gasoline and cycle products thousand gallons... 25,738 1,658 23,207 1,495 23, 648 1, 552 25,135 1,625
gases. do 9, 208 503 8, 141 465 10, 151 564 15, 510 700
Petroleum (crude) thousand 42-gallon barrels.. 39, 512 113, 004 , 620 140, 921 51,673 146, 235 7 54,492 7153, 667
Sand and gravel thousand short tons. , 54 6, 240 , 520 , 743 , 181 b, 568 5,920 5,903
Stone 0, 8102 892 8126 8114 808 913 1,044
Value of items that cannot be disclosed: Certain metals and nonmetals. .. |oooeeeemo ... 4,820 |cceococmaaae 6,761 |cccecaaaaas 7,271 11,070
Total Mississippi 18, 151,411 |ooeooooo 186, 116 4198, 449 210, 242
MISSOURI
garlte.t.- short tons.. 199, 268 $2, 666 206,093 $3,924 180, 702 $2, 588 227,323 $3,052
ement:
Portland thousand 376-pound barrels.. 11,839 41,142
Masonry thousand 280-pound barrels.. } 12,116 40, 657 13,047 46,974 12,183 42,330 { 437 308
chﬁ- thousand short tons.. 2,060 5,986 2, 635 6, 898 2, 540 , 20 2,132 , 040
Ooal (bituminous).... 0. ... 2, 592 11,111 2,748 11,937 2,890 12,450 2,938 12, 567
Copper (recoverable content of ores, et¢.) .o oo ... short tons.. 1,429 752 1,065 654 1,087 69 1,479 887
Iron ore (usable) thousand long tons, gross weight.. 387 3,820 349 3,278 365 3,760 341 3,633
Lead (recoverable content of ores, etc.) short tons.. 113,123 26,471 105, 165 , 188 111,948 26,196 98, 785 20, 350
ime._... thousand short tons.. , 178 14,136 1,324 15,714 , 254 14,701 1,173 13,873
Natural gas. million cubic feet.. PR 75 19 90
Nickel (content of ore and coneentrate). ..o veeeeeeee oo eeoee.. short tons. . 763 (5; @ ) ®) (®) ®) ®)
Petroleum (crude) thousand 42-gallon barrels.. 84 (U 75 (%) 76 (%) 7108 ()
Sand and gravel... thousand short tous.. 8,972 9,728 10,279 11, 406 10, 207 11,601 9,371 10, 688
8ilver (recoverable content of ores, etc.)....cooo.... thousand troy ounces.. 2 227 340 308 16 14 12 11
Stone thousand short tons.. 24,276 32,878 26, 939 39,435 27,180 37,878 25, 631 36,577
Zinc (recoverable content of ores, €te.) . o oo eeeoecooooeoeo o short tons.. 362 7 92 21 2,821 7 5,847 , 345
Value of items that cannot be disclosed: Native asphalt, cobalt, gem stones,
manganeso ore (1958), and values indicated by footnote 5. 2,288 |oecoeee 42,074 |acccceaaeeee 792
Total Missour] * 157,189 |ocacmcacaeae 4156,041 |ooceaeeene 145, 365

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
MONTANA
Chromite. short tons, gross weight.. 119, 057 ©® 19 105, 000 10$3,765 | 19107,000 19 §3, 813 19 82,000 19 $2, 939
Clays 3. thousand short tons-- 23 $19 46 48 63 7 55 76
Coal (bituminous and lignite)....__ - 3056 1,475 345 1,478 313 1,188 371 1,207 g
Copper (recoverable content of ores, €tC.) e ceeeecceccccaeaea- short tons_- 90, 683 47 699 65,911 40, 469 91,972 59,046 104, 000 62, 400 E
Fluorspar . 53, 664 ) 18, 542 ) 31,273 ) 14,905 ) =
Gold (recoverable content of ores, €€.) c o - oo cmcocmcmcmaaoal] troy ounces-_ 26,003 910 28, 551 999 45,922 1,607 35,377 1,238 =
Iron ore (u able). thousand long tons, gross weight._ 14 ® 50 293 34 209 5
Lead (recoverable content of ores, etc.) short tons.. 8,434 1,974 7,672 1,766 4,879 1,142 2,643 544 =
Lime.... thousand short tons.. (0] ®) ) [O) ®) ©®) 118 986 w0
Manganese ore (35 percent or more Mn)........._. short tons, gross weight._. 63,123 4,036 21, 604 1, 520 29,036 1,996 17,515 1,412
Manganiferous ore (5 to 356 percent Mn) ... do.... ®) ) 2,415 34 676 11 2, 236 33 w4
Natural gas. .. million cubic feet-. 27,989 1,903 30, 743 2,306 33,418 2,373 33, 601 2, 509 [e]
Peat short tons.. 7,386 112 >
Petroleum (crude) thousand 42-gallon barrels.. 27,957 74,086 29, 867 76, 434 30, 240 72,878 730,907 774,795 =
Sand and gravel. .. thousand short tons.. 13,432 12, 593 10, 930 12, 587 12, 589 11,657 14,702 13, 506 W
Silver (recoverable content of ores, ete.) - v cecaca-2 thousand troy ounces.. 3,630 3, 286 3,420 3,006 3, 607 3,265 3, 490 3,227 (o]
Stone, thousand short tons.. 1,786 2, 468 1,186 1,691 1,183 1,576 1,612 1,849 o
Uranium ore. short tons.. 689 20 2,890 O] 1,726 29 729 A
Zinc (recoverable content of ores, etc.) do 33,238 6, 781 27,848 6,405 12, 551 3,238 10, 262 2,360
Value of items that cannot be disclosed: Barite, cement, chromite,1? clays -
(bentonite 1968-59, fire clay), gem stones, gypsum, sheet mica, natural ©
gas liquids, pyrltes (1958—69), phosphate rock, rare-earth metal concen- >
trates (1958-59), tale, tungsten (1960-61), vermicu]lte and values -
indicated by footnote 5.._. 20,818 [aceecceaoenn 15,248 |occecaeeae 15,217 |eccmceccmeen 14,854
Total Montana 16__ 176,728 |ocecmcaaeee 167,328 178,864 |accoocccacan 183, 354
NEBRASKA
Clays thousand short tons.. 108 $110 131 $133 108 $109 146 $148
Gem stones ) 2 ) 3 1) 4 () 5
Natural gas million cubic feet. 11, 405 1,711 13,128 | . 2,087 15, 258 2, 670 15, 743 2,629
Natural gas liquids:
Natural gasoline. . thousand gallons.. 10, 870 727 ® ®) ®) ®) [0} (0]
LP gases. do 31,178 1,565 ® ® 0] ®) ® ®
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Petroleum (crude) thousand 42-gallon barrels. ., 20,373 59, 897 22,881 65, 897 23, 826 68,378 24, 396 169, 529
Smd and gravel thousand short tons.. 10, 441 7,945 11, 202 8,301 10, 876 8, 746 10,094 8, 250
g do-... 3, 566 4,747 3,236 5,235 3,336 5,651 3,622 6,324
Value of items that cannot be disclosed: Cement, lime (1961), pumice, and
§ values indicated by footnote 5.. . 14,603 |-coooeeeoan 17,679 18,384 18, 637
£ Total Nebraska? 90,047 97,130 4101, 957 103, 060
I NEVADA
Antimony ore and concentrate.....ene--.--! short tons, antimony content.. 39 $8 10 $2
short tons... 59,407 403 91, 208 623 486,061 4 $591 129, 524 $863
Copper (recoverable content of ores, etc.) do.... 66 137 34,788 57,375 35,228 , 485 49,745 78,022 46, 813
uor do. 340 16,743 407 18, 505 18,129 357
Gem (1) 100 (1) 100 ) 100 (O] 100
Gold (recoverable content of ores, etc.) troy ounces. . 105, 087 3,678 113,443 3,971 58,187 2,037 54,165 1,806
sum. thousand short tons.. 686 306 818 2,738 802 2,721 729 2,625
Iron ore (usable) thousand long tons, gross weight__ 594 3,149 698 3,712 4740 43,683 845 4,608
Lead (recoverable content of ores, ete.) short tons.. 4,150 971 1,367 312 987 231 1,791 369
Manganese ore (35 percent or more Mn).......... short tons, gross weight__ 127,322 7, 566 56, 611 3,918 49,076 3,301 28,573 1,862
Manganiferous ore (5 to 85 percent Mn) do 200 ¢ ) )
Mercury 76-pound flasks. . 7,336 1, 681 7,156 1,628 7,821 1,648 7,486 1,480
Perlite. short tons.. ®) ®) [O) (°; 35,214 286 29, 544 240
Petroleum (crude) thousand 42-gallon barrels__ 40 60 32 @ 27 o 7152 ©®
Sand and gravel thousand short tons.. 5, 503 5,311 6,436 7,622 4,085 5,224 7,095 7,443
Silver (recoverable content of ores, etc.) thousand troy ounces.. 933 844 611 563 707 640 388 350
Stone thousand short tons.. 813 1,335 1,687 579 1,350 677 1,576
Talc and soapstone short tons_. 5,391 41 5,824 50 4,882 30 3,090 33
Zine (recoverable content of ores, ete. do. 91 19 217 50 420 108 104
Value of items that cannot be disclosed: Brucite (1958-59), clays, diatomite,
ime, magnesits, molybdenum, umice, salt, ur ore, tungsten,
uranium ore, and values indicated y footnote & 6,020 8,458 |ococcacaaee 48,809 10, 811
Total Nevada 16 68, 201 70,164 |ooeeencanae 480,335 [ccoccmmnncan 80, 565
NEW HAMPSHIRE
Beryllium o« trate short tons, gross weight.. 14 $8 20 $12 14 $8 23 $14
Clag; thousand short tons.._ 26 26 26 26 27 27 30 30
Feldspar. ... long tons.. O] ® O] ® O] ® 10, 290 62
gam stones. an 5 L) 10 @) 15 (] ®
ca:
Sheet. pounds.. 81,472 646 119, 163 1,133 472,188 41,101 62, 737 931
Scrap. short tons_. 314 12 ® @ 415 14 669 20
Peat do 100 ® 5 [0 ® 15 ®
Sand and gravel. . - th d short tons.. 4,940 2,620 5,124 2, 887 6,621 3,687 7,701 3,627
Stone do. ®) ® 82 104 594 117 684
Value of items that cannot be disclosed: Values indicated by footnote 5. 602 166 68 20
Total New Hampshire 3,919 4,722 45,514 5,388

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
NEW JERSEY
Clays thousand short tons.. 684 $2,181 700 $1,895 $1, 597 657 $1, 681
Gem stones ()] 4 11) 6 () 7 Q)] 9
Peat short tons.. 18,397 185 28, 300 278 25,100 192 21,257 212
Sand and gravel... thousand short tons.. 9,877 16, 145 11,033 18, 620 11, 594 19, 511 12,257 20, 895
Stone do.... 8,229 19, 193 10,079 22,133 10, 202 22,814 11,315 24, 539
Zine (recoverable content of ores, 6t€.)30. oo cceeoocoamcaaaaan-s short tons.. 607 125 112 26
Value of items that cannot be disclosed: Iron ore, lime, magnesium com-
pounds, manganiferous residuum, greensand marl, and uranium ore
(1960). Excludes limestone used in manufacturing lime 12,547 |ecmeeeaaaeae 16, 547 |ccmeemcaan 12,288 |cccmamamnnnn 11,846
Total New Jersey.. 50,380 |-eemmmmmmaan 59,479 |mceemaaeaeee 56,409 |-cocmnaaeaan 59, 208
NEW MEXICO
Barite. .- short tons.. ) ®) 320 $6 492 $10 600 $10
Beryllium concentrate short tons, gross weight.. 27 $16 11 6 24 12
Carbon dioxide, natural thousand cubie feet.. ® ®) ® ® 230, 115 [O)] 242,903 )
Clays 3 thousand short tons.. 40 73 45 77 56 132 6 165
Coal (bituminous) . 0..-- 117 719 149 7 295 1,747 412 2,477
gi)pper (recoverable content of ores, 6t€.) e ccovammecaecamcnacaas short (t]ons.. 55, 540 290, 214 39, 688 24, 369 67,288 43,199 79, 606 47,764
uorspar. 0.
Gem s&m [C)) 28 [C)) 39 ) 40 [C)) 46
Gold (recoverable content of ores, etc.)....aaa- remmonsmenn ---Lroy ounces.. 3,378 118 3,155 110 5,423 190 6, 201 217
Gypsum thousand short tons.. 55 193 105 386
Helium...__... thousand cubic feet... 29, 793 502 16, 903 264 43,494 684 42,224 762
Iron ore (usable). . e-eacecaecmmmaamaaa 2 thousand long tons, gross weight._. @) ® @) ) 1 27 ) ®
Lead (recoverable content of ores, etc.) short tons.. 1,117 261 829 191 1,996 467 2,332 480
Lime.... thousand short tons.. 2 260 16 209 36 496 25 350
Mimganese ore (35 percent or more Mn).......... short tons, gross weight... 28, 866 2,333 27, 528 2,248
ca:
Scrap short tons.. 787 24 210 7 235 7 1,800 52
Sheet. .. pounds.. 1,791 18 247 2 ® [0}
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II:IIatura} gas i million cubie feet.. 761, 446 79,190 739, 660 73,966 798,928 85,485 789, 662 86,073
atural gas liquids
Natural gasoline and cycle products ................. thousand gallons.. 258, 312 15, 131 264, 133 16, 859 321, 667 20,412 301, 40 18, 619
P gases.. do 458,178 17,331 562, 257 ) 320 645 16 28,788 656, 751 , 164
Perlite short tons.. 202, 046 1,790 240, 642 2,121 240, 593 2,119 245, 654 2, 159
Petroleum (crude) thousand 42-gallon barrels.. 98, 515 , 074 105, 692 301, 394 107, 380 305,895 | 7112,083 7320, 784
Potassium 8aItS. cevencccccecnnanasdl thousand short tons, K30 equivalent.. 1,978 69, 106 2,189 74,117 2,440 482,645 2,523 96, 380
Pumice. d short tons.- 507 959 493 » 0! 365 827 339 879
Salt., . 31 275 36 3 39 331 33 284
Sand and gravel dn 13, 205 11,413 12, 460 | 13, 332 7,419 7,459 12, 523 10,049
Silver (recoverable content of ores, ete.) .coolaoeoo-o thousand troy ounces.. 159 14 159 14 304 27 283 261
Stone. thousand short tons._. 1,730 1,507 461 542 1,277 1,692 1,8 2, 206
Uranium ore short tons..| 1,888,499 32,264 | 3,269,826 53,463 | 3,793,494 , 3,631,036 62,482
Zine (recoverable content of ores, ete. do. 9,0 1,843 4,636 1,066 13,770 3,563 22, 5,267
Value of items that cannot be disclosed: Cement (1960-61) fire clay, molyb-
denum, magnesium compounds, manganlferous ore, vanadium, and
values indicated by footnote 5. 1,345 |ococmaeaee b R i U PO, 5, 266 7,237
Total New Mexico 16 559, 777 592, 536 4653,226 688, 908
NEW YORK
Clays . thousand short tons.. 1,085 $1,419 1,309 $1,714 1,172 $1, 717 1,087 $1,373
Emery. . short tons.. 7,687 126 8, 555 150 8, 169 142 6, 180 106
Gem 8t (1) 8 ) 8 ) 9 (1) 10
Gypsum thousand short tons.. 3, 869 919 4,663 765 3, 928 663 3, 441
Iron ore (usable) thousand long tons, gross weight.. 1,944 25,683 2,044 28,050 2,484 432,977 1,973 , 548
Lead (recoverable content of ores, etc.) short tons.. 579 135 481 111 775 181 879 181
Natural gas - million cubic feet.. 2, 808 859 2,915 889 4,990 1,542 5,742 1,604
Peat. short tons.. 13, 606 117 12,875 138 10, 042 146 , 123
Petroleum (ctude) thousand 42-gallon barrels.. 1,763 7,467 1,970 8, 353 1,813 8,412 71,715 78,163
thousand short tons-. 3, 896 , 609 4,011 , 958 4,008 30, 763 4,149 30, 761
Band and gra . 24,730 27, 541 » 31,415 30, 687 35, 152 28,043 30,471
Stlver (recovetablo content of ores, etc.)... ... PR thousand troy ounoes-. 67 60 52 47 49 45 41 37
Stone do. 22, 598 38,219 28,640 46, 556 29, 802 46,955 26, 961 43,734
Zinc (recoverable content of ores, €46.) - - - -cececiemaccaccacanaas short tons.. 53 014 10, 815 43,464 9, 997 66, 364 17,122 , 763 12, 595
Value of itemns that cannot be disclosed: Berylllum concentrate (1960-61),
cement, abrasive garnet, iron oxide pigments (1958), lime, tale, tlta.nlum
concentrate, and wollastonite. 61,859 |oeoceccaaaan 76,904 |oeeemeeen 81,831 |oceccmcaan 76,219
Total New York °. 205,338 |ueemmeneanan 234,642 |ccecceoaean 4255,808 [ccucecanaan- 228, 983

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

1058 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands; (thousands)
NORTH CAROLINA
Abraslve stones short tons.. ) 3 §2 33 191 2 $5 ) 2 $2 [C)) 3 $3
3’8 thousand short tons._. 2,046 1,187 2, 524 1, 522 2,476 1, 548 2,603 1,669
Feldspar long tons.. () ® (8) ® 270, 761 2,781 251, 858 2,477
Gem stones. ) 1 ) 9 1) [)) 6
Gold (recovetable content of 0res, ete.) - . cccceccccamcnacoamaan troy ounces.. 876 31 965 34 1,826 2,094 73
th d long tons ® ® ® ®
Lead (recoverable content of ores, etc.) short tons. 424 99 318 66
Scrap. do. 50, 897 1,041 47,736 1,212 47,281 1,100 53, 615 1,010
Sheet pounds.. 521,701 1,722 505, 623 1,766 430, 193 41,539 390, 870 2,237
Sand and gravel. . thousand short tons.. 7,044 5,880 8, 580 7,426 8,801 7,453 9,779 8,467
Silver (recoverable content of ores, et€.)cccucccanenn- thousand troy ounces. 15 14 16 15 212 192 1 157
Stone. thousand short tons_. 12, 385 19, 132 12, 859 20, 302 14,721 23,296 15,921 25, 262
Tale and pyrophyllite. .. short tons.. 126, 158 614 127, 296 647 00, 593 549 90, 711 367
Value of items that cannot be disclosed: Abrasive stone (grinding pebbles
and tube-mill liners, 1958, millstones 1959), asbestos, barite (1961), beryl-
lium concentrate (1958), clay (kaolin), x‘)fer, lithium mlnerals, olivine,
tungsten concentrate, and values in icate 10, 267 7,862 6,469 8,329
Total North Carolina 39, 801 40, 780 4 45,096 50, 124
NORTH DAKOTA
Clays. thousand short tons.. 354 3 $66 361 33879 3102 33120 ®) [0
Coal (lignite) do 2,314 5,409 2, 413 5,426 2, 526 &, 700 2,726 , 141
Gem stones. ) 1 11) 1 (1) o) 1
Natural gas million cubic feet.. 17,325 1,672 17,915 1,774 19, 483 2, 221 20, 100 2, 533
Petroleum (crude) thousand 42-gallon barrels.. 14, 2569 42,634 7,824 40 907 21,992 69, 598 ? 23 568 764,105
Pumice thousand short tons.. 11 11
S8and and gravel do. 11,464 6, 605 9,883 6,516 8,648 6,904 9,395 7,807
Stone. do. 23 38 48 28 44 40 40
Value of items that cannot be disclosed: Clays (bentonite 1958-60, fire clay
1960), natural gas liquids, salt (1960-61) and values indicated by footnote 5. 3,012 3, 566 ) 4,370
Total North Dakota 59, 445 67,342 478,378 84,697
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ébrash;e stones, grindstones and pulpstones. - «o-ccoceacecao--- short tons_. 852 $83 1,081 $101 ® (O] ® ®
ement:
Portland thousand 376-pound barrels.. 15,303 $53, 251
Mmmy thousand 280-pound barrels. } 15,700 53,043 18,994 63,936 17,480 | $61,478 { 846 2, 604
thousand short tons.. 5,220 13,082 5,478 15,346 5,165 14,325 4,923 13, 790
Coal (bituminous) do. 32,028 126, 241 35,112 135,729 33,957 130, 877 32, 226 121,343
Gem stones. 11) 6) ) 2 () 3 (O] 4
Lime.. thousand short tons.. 2,411 32,471 3,190 45,121 3,117 44,403 3,123 42,158
Natural gas. million cubic feet.- 31,786 , 802 34,664 , 042 36,074 8,477 36,423 9,069
Peat short tons.. 5,660 104 5,813 7. 6, 755 93 9,113 123
Petroleum (crude) thousand 42-gallon barrels.. 6,260 18,001 5,978 17,157 5,406 16,053 75,161 115,947
Salt thousand short tons.. 2,443 s 2, 858 , 48 3,108 24,149 3,465 25,037
Sand and gravel dn 29,624 36, 619 38, 604 45,139 37,943 44,979 3 41,272
Stone 29,122 49, 782 !36 165 8 59, 326 '35 856 8 59,479 33,652 55, 701
Value of items that cannot be disclosed: Gypsum, natural gasoline (1958)
stone (dimension limestone 1960, and calcareous marl 1959-60), and. values
indicated by footnote 5 1,906 2,027 |aoeeememeeee 1,826 1, 566
Total Ohio ? 344,856 |coocamaaeoo 397,326 |occooeeeo 43901,150 368,315
OKLAHOMA
Clays3._ thousand short tons.- 576 $579 966 $970 734 $739 792 $801
Coal (bituminous).. 1,629 10, 858 1, 525 10, 272 1,342 9,113 1,032 6, 784
Helium thousand cubic feet.. 98, 749 1,619 289, 068 4,601 313,244 5,872
Lead (recoverable content of ores, ete.) . short tons.. 3,692 864 601 138 936 219 930 202
Natural gas. million cubic feet_. 696, 504 70,347 811, 508 81,151 824, 266 98,088 892, 697 108,016
Natural gas liquids:
Natural gasoline and cycle produets. oo eoeeaeaeao thousand gallons.. 440,708 26,029 , 353 29,443 531,995 33,074 521,237 33,358
LP gases do. 657,114 25,822 675, 869 27,070 762, 258 32, 409 817,082 30, 141
Petroleum (crude) thousand 42-gallon barrels. . 200, 699 594,069 198,090 578,423 192, 913 563,306 | 7191,834 7 568, 237
Salt. thousand short tons.. 4 41 ® ) 1 3 19
Sand and gravel do. 7,232 5,859 6,002 5,927 6, 424 7, 4 5,310 5,513
Stone do. 10, 794 12,232 12,683 14,980 8 14, 054 416,098 14,9081 186, 561
Zinc (recoverable content of ores, etc.) short tons.. 5,267 1,074 1,049 24 2,332 60 . 3,148 724
Value of items that cannot be disclosed: Native asphalt (1958-60), clay
(bentonite), cement, gem stones (1959-61), g y{.)su.m lime, pumice, stone
(crushed granite 1960), tripoli, and values indi d by footnote 5. oo |ocomoaoaoaos 16,022 | oo 18,156 16,756 |oceeeeaee 21,920
Total Oklahoma ... 761,936 |-cccccmaaaae 766,439 |occcemeeae 4780,941 | oo 785,973

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value .
(thousands) (thousands) (thousands) (thousands)
OREGON
Chromite short tons, gross weight_. 4,133 )
Clays. thousand short tons.. 252 $293 204 $308 318 $370 204 $357
Copper (recoverable content of ores, €t¢.) e oo ccccucecacmcncanas short tons. . 10 5 6 4 () )
Gold (recoverable content of ores, etec.) troy ounces... 1,423 50 686 24 835 29 1,054 37
Lead (recoverable content of ores, etc.) short tons_. 1 Eﬂg ® ©®
Lime. thousand short tons.. ) 5 ®) ) 221 5,157
Mercur, 76-pound flasks.. 2,276 521 1,224 278 513 108 138 27
Nickel {content of ore and concentrate) . short tons.. 12, 697 ®) 12,374 gﬁ; 13,115 5,246 12, 860 ®
Pumice thousand short tons.. 138 331 (O 5 5) 5) 203 461
Sand and gravel do.... 10, 464 10, 265 18,087 15, 506 17,673 16, 170 12,299 13, 680
Silver (recoverable content of ores, etC¢.)-cocaeaneas thousand troy ounces.. 3 2 (3) 6) 24) O 2 2
Stone. thousand short tons.. 15,077 15, 621 13, 341 16, 126 416,913 419,721 17,272 20, 939
Uranium ore. short tons.. ) ®) 2,160 66
Zinc (recoverable content of ores, etc(.i) do.... 1
Value of items that cannot be disclosed: Asbestos (1859-61), carbon dioxide,
(1958-60), cement, diatomite, %em stones, iron ore (pigment material,
1959, 1961), and values indicated by footnote & 19,311 18,607 [ccccacacaca- 14,124 |o e 15, 557
Total Oregon . 45,190 [ceecemmcnnan 49,842 | veenan 454,520 |ocecoomcnnnn 54,922
PENNSYLVANIA
Cem}gntt:] d th d 376 d barrel 36, 63 $124, 506
ortlan ousan -pound barrels... i , 635 124, 51
Masonry. thousand 280-pound barrels.. } 42,115 $142,300 43,356 $150,918 38,320 $131,763 2,678 7,232
glagq thousand short tons.. 33,318 317,051 3, 466 17, 196 33,557 316, 536 32,999 814,402
oal: :
Anthracite. . do.... 21,171 187, 898 20, 649 172, 320 18, 817 147,116 17,446 140, 338
Bituminous... do._.. 67,771 373,812 65,347 345,332 65, 425 345,971 62, 652 323,758
Cobalt (content of concentrate) thousand pounds.. 564 ® 280 (%) 5) ®) 5) )
Gem stones (1) 2 (1) 3 ()] 4 (1) 5
Lime... thousand short tons.. 1,003 14, 161 1,263 18,261 1,120 16,277 1,124 16, 896
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Natural gas, million cubic feet.. 95, 869 27,131 99, 366 29,015 113,928 36,229 100, 427 29, 528
Natural gas liquids: . ;
Natural gasoline. thousand gallons.. 1,608 107 2,884 184 1,399 85 1,272 .4
LP gases. do_ , 363 123 1,484 36 1, 580 138 1,453 115
Peat, _short tons._ 23,623 203 26, 948 262 30, 837 325 27,993 291
Petroleum (crude) thousand 42-gallon barrels.. 6,472 26, 535 6,160 25,872 , 009 27,341 75,622 726,480
Sand and gravel.. thousand short tons-.. 11,825 19, 180 14,257 23,233 13,011 21,204 12, 594 19, 760
Stone, - 40,049 69, 694 43,682 77,421 42,136 74,168 41,834 71,344
Zinc (recoverable content of ores, €t¢.). . cceomaeoccencnnnnan--! tons-. 10, 812 2,229 16, 718 3,828 13,746 3,559 23,428 5,408
Value of items that cannot be discolsed: Clays (kaolin 1958, 1960—61) copper,
gold, graphite (1959-61), iron ore, serap mica, pyrites, pyrophy! flite and
soapstone, silver, ttlpoll, and values indicated i)y footnote 5. 15,960 |-coccmcaaaen 15,812 |ocmecccanee 17,430 |ocmecoeaee 25,355
Total Pennsylvania 9. 882,040 | . _ocoooe.. 862,150 |-cccccccaann 4823,360 |-coccacmmnnn 791,648
RHODE ISLAND
Sand and gravel. thousand short tons.- ,2,038 $1,883 1,740 $1, 588 1,535 $1,355 1,726 $1, 666
Stone...... 83 88 ©® ®) 1,810 3 ® ®)
Value of items that cannot be disclosed: Nonmetals and values indlcated
by footnote 5. 358 |caccccmcaaee 745 1,413
Total Rhode Island 2,249 |aceeceaaean 2,338 |cccccmmcaaan 8,727 |ccaccecmaaan 3,079
SOUTH CAROLINA
Cla, thousand short tons.. 929 $5,157 1,160 $5, 920 1,297 $6,201 1,346 $6, 169
Mica (sheet)-ceceauna- pounds._. 1,144 8 251 3 101 1 12 (%)
Peat. short tons... 4,865 ®) 4,194 ® ® ® ® ®)
Sand and gravel.. thousand short tons.. 2, 946 2, 858 3,104 3,077 3,029 3,048 2,904 3,067
Stone.... do.... 83,637 85,229 86,248 88,647 7,327 10, 503 6,752 9,827
Zirconium concentrate. ort tons.. 141 5
Value of items that cannot be disclosed: Barite, cement, teldspar (1959—61)
gem stones (1958), kyanite, scrap mica, pyrites (1960-61), rare-earth metal
concentrates (1958), staurolite (1958), stone (crushed limestone 1958-59,
crushed sandstone 1959, calcareous marl 1958-59), titanium (1958), vermic-
ulite, and values indicated by footnote & 9,586 |ococcacaaan 13,640 |ococccaaaaee 411,144 | . 12,311
Total South Carolina 16 22,412 |ecoooaaaa. 30,698 |-ccceacaaann f{UN1T1) U O — 30, 136

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) thousands)
SOUTH DAKOTA
Betyllium concentrate._ . short tons, gross weight... 240 $129 156 $84 167 238 $130
Clays 3. thousand short tons.. 155 155 227 227 202 202 249 249
Coal (lignite) do 20 78 22 88 20 18 75
Columbium-tantalum concentrate. pounds, 4,294 10
Copper (recoverable content of ores, €¢.) e e ceeeccoccccccoccaa- short tons.. 1 1
Feldspar long tons.. 23,229 145 30,825 196 45, 588 292 29, 354 186
Gem stones (1 16 11 20 (1) 11 18
Gold (recoverable content of ores, €t€.) - - eececomooccoacmaao.. troy ounces.... 570, 830 19,979 577,730 20, 221 564, 771 19,417 557,865 19, 526
ypsum thousand short tons.. 12 49 19 78 8! 22 89
Iﬁqn ore (usable).... thousand long tons ® ® 22 100
ica:
Scrap short tons.. 1,003 24 158 205 10 1,054 32
Sheet ... pounds.. 16, 772 38, 775 158 30, 887 145 18 086 37
Petroleum (crude) thousand 42-gallon barrels.. 58 8 ) 281 O] ®
Sand and gravel. .. thousand short tons.. 14, 7056 9,179 17, 776 11,058 13, 548 9, 359 11 324 7,336
Silver (recoverable content of ores, etc.) .- .........-thousand troy ounces.. 153 138 113 108 127 118
tone thousand short tons.. 1,395 4,095 2, 721 7,243 3,149 7, 909 2,806 6, 642
Uranium ore.. short tons.. 35,489 530 45 734 606 41,104 586 43, 588 495
Value of items that cannot be disclosed: Cement, clays (bentonite), lime,
lithium minerals (1968-60), vanadium (1960—61), and values indicated by
footnote 5. 7,665 |ococomaaaen 9,401 | ... 9,376 8,978
Total South Dakota 9. 41,534 (coemeeeee 48,563 |cccccoacann-] 46, 780 42,980
TENNESSEE
CemI?ntt:l d th d 376- d barrel 8,357 $26, 964
ortland.. ousan pound barrels.. 5 3
Mnsonry thousand 280-pound barrels... } 8,376 $26, 408 9,153 $28,934 8,246 $27,384 { 1,018 ' 753
thousand short tons.. 936 4,210 1,146 4,952 1,270 4,637 1,040 34,190
Coal (bituminous) do 6,785 25, 969 5,913 23, 581 5,930 21,154 , 860 20, 681
Copper (recoverable content of ores, e1€.) e e eeeacccaccacccanan-! short tons.. 9,109 4,791 11, 490 7,055 12,723 . 12,272 7,863
Gem stones () 1 ) ) (1) 1) 1
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QGold (recoverable content of ores, 6t€.) e oeeeceveeececaacana. troy ounces.. 124 4 99 3 123 4 152 5
Iron ore (usable) thousand long tons, gross weight. . ©® ® 21 111 O] ® ® ®
Manganese ore (35 percent or more Mn).......... short tons, gross weight._. 5,935 452 7,586 589 15 :
Manganiferous ore (5 to 356 percent Mn).. do 56 1 ® ®
Natural gas million cubic feet... b4 52 9 63 11 71 13
Petroleum (crude) thousand 42-gallon barrels.. 7 ®) 6 ®) 20 (O] 718 ®)
Phosphate rock. thousand long tons.. 1,903 13,041 1,755 13, 255 1,939 15,424 2,235 18,675
Sand and gravel thousand short tons._. 5, 612 6,671 6, 221 7,570 6, 203 7,656 6,232 8,046
8ilver (recoverable content of ores, etc.). . thousand troy 44 40 60 54 65 58 83 77
Stone. thousand short tons.. 816, 850 826,814 18, 767 29,094 20,074 29,942 23,940 35,906
Zinc (recoverable content of ores, etc.).. short tons.. 59, 130 12,062 89, 932 20, 684 91,394 23,579 81,734 18,799
Value of items that cannot be disclosed: Barite, clay (fuller’s earth 1961),
lime, scrap mica (1958—60),8{)yrites, stone (crushed sandstone 1958, dimen-
sion limestone 19568) and values indicated by footnote 5. 6,884 7,392 47,606 7,241
Total Tennessee * 124,934 | .. 140, 738 4143,475 147,262
TEXAS
Cemlgntt:] d th d 376- d barrel 25,101 $80, 808
'ortian: ousan poun: arrels.. y X
Masonry. thousand 280-pound barrels... } 25,875 $79, 756 27,991 $88,067 23,365 $76, 577 { 851 2, 529
Clays 3. th 1d short tons__ 3, 720 5,424 3,870 5,703 3,302 5,058 3,786 5,787
Gem stones ()] 100 ()] 100 (&) 100 m 150
GZEsum thousand short tons. . 1,240 4,120 1,351 4,770 1,131 3, 060 1,074 3,846
Helium thousand cubic feet. . 294, 452 4,807 238,113 3,918 120, 921 2,044 173,066 3,196
Lime. thousand short tons.. 691 7,146 809 8, 530 82 9,08 9, 736
Natural gas. million cubic feet-.| 5,178,073 517,807 | 5,718,993 617,651 | 5,892, 704 665,876 | 5,963,606 733, 523
Natural gas liquids:
Natural gasoline and cycle products thousand gallons..| 2,871,589 204,501 | 2,790,155 209,238 | 2,880,906 207,583 | 3,111,427 214,279
gases do. 3, 786, 575 151,896 | 4,353,368 181,148 | 4,476,142 200,478 | 4,768,222 185, 558
Petroleum (crude) thousand 42-gallon barrels._ 940, 16 2,872,389 971,978 | 2,893,148 927,479 | 2,748,736 7938,017 | 72,787,925
Salt thousand short tons.. , 8 15,115 4, 51 17, 498 , 751 18,222 4, 69| 17,682
Sand and gravel do. 32,871 0, 808 35, 206 34,726 29, 844 30, 754 27,398 30, 691
Stone. do. 36,076 40,912 42,172 47,787 39,029 45,088 38,316 45,874
Sulfur (Frasch-process) thousand long tons.. 2, 616 61, 621 2,970 , 998 2, 747 62, 856 2,730 62, 720
Tale and soapstone. .. short tons.. 60, 827 1 60, 945 67,031 33 78,214 376
Value of items that cannot be disclosed: Abrasive stones (1959), native
asphalt, barite (1961), bromine, clay (fuller’s earth), coal (lignite), feldspar,
graphite, iron ore, magnesium chloride (for metal), magnesium com-
pounds (except for metal), mercury (1958-60), pumice (1958, 1961), sodium
sulfate, and uranium ore. 46, 891 48,544 | 49,666 |-cacanceann 50,923
Total Texas ? 4,033,311 4,219, 787 |cameecmcmenn 44,116,664 4, 224, 909
See footnotes at end of table.
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TABLE 5.—Mineral production ! in the United States, by States—Continued

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands)| (thousands)
UTAH
Asphalt and related bitumens, native: Gilsonite............... short tons.. 317,280 $4,864 379, 362 $9, 385 383,037 $10, 020 (%) (O]
Carbon dioxide, natural thousand cubic feet.. 90, 207 6 69, 625 5 , 425 78,136 $5
Clays. thousand short tons.. 3 157 3488 3185 3484 3143 3416 143 , 080
Coal (bituminous) 5,328 30,340 4, 545 27,982 4,955 31, 458 5,159 31,126
Copper (recoverable content of ores, €t€.) .« ecececocemcneaacanax short tons_. 189, 184 99, 511 144,715 88, 855 218,049 139, 987 213, 534 128,120
Fluorspar do.... 16, 109 564 (? ) 1, 51 6 18
Gem stones, () 40 (1) 134 1) 72 ()] 73
Gold (tecovera.ble content of ores, etc.) troy ounces.. 307,824 10,774 239, 517 8,383 368, 255 12, 889 342, 988 12,005
Iron ore (usable) thousand long tons, gross weight._. 3,514 25,202 2, 19,979 3,334 3 3,533 25,493
Lead (recoverable content of ores, etc.) short tons.. 40,355 19,443 36, 8,425 39,398 9,219 40, 894 8,424
Lime. thousand short tons.. 80 1,613 ©90 1,773 127 2,672 142 2,626
Manganese ore (35 percent or more Mn)_........ short tons, gross weight.. 1,043 84 1,511 124
Mica (sheet; ounds.. 12 ()
Natural gas. nillion cubic feet.. 19,247 2,829 38, 921 5, 527 51,040 9,187 57,175 8,976
Natural gasoline. th d gallons.. 240 15 ® . *). (%) 5
Petroleum (crude) thousand 42-gallon barrels. . 24,811 74,185 39, 959 114,283 37,594 103,008 733,118 791,075
Pumice. thousand short tons.. 41 84 39 81 60 95
Salt. do 184 2,275 209 2,453 231 3,092 249 3,187
Sand and gravel do.... 25,304 14,379 8,843 6,436 6,848 6,182 14, 060 8,448
Silver (recoverable content of ores, €tC.)occcaacoaoeos thousand troy ounces.. 5,278 4,717 3,734 3,380 4,783 4,329 5 798 4,435
Stone. thousand short tons.. 13,126 13,949 3,338 4,048 37 3,087 1,808 3,219
Uranium ore. short tons..| 1,239,767 38,583 | 1,210,654 37,310'| 1,089,757 27,843 | 1,008,783 25,734
Vanadium (recoverable in ore and coneentrate\ 0. 376 0] 536 ) 462 ) 514
Zine (recoverable content of ores, ete.) do.... 44,982 9,176 35,223 8,101 35,476 9,153 387,239 8, 565
Value of items that cannot be disciosed: Barite (1959-61) cement, clay
(kaolin 1958-60), gypsum, molybdenum, LP gases (1959—615 perlite, phos-
phate rock, potassium salts, pyrites (1959-60), and values indicated by
footnote & 25,214 |ceeeen S, 27,896 |cecccacaaann 36,047 |eeeceaaaeanan 45, 554
Total Utah 18_ 367,282 [-ecemoaaas 373,616 |cocoacaaaaas 4431,383 |ecemmmmanann 406, 617
VERMONT
Copper (recoverable content of ores, e£6.)c.cccemcnccnaccnnnnnas short tons.. 475 $250
Gem stones. @ 1 @ $1 ()] $1 ay $2
Sand and gravel.. thousand short tons.. 1,882 1,318 2,320 1, 590 1,800 1,218 2,232 1, 567
Silver (recoverable content ot ores, em.) ............ thousand troy ounces.. ) : 5
Stone. thousand short. tons.. 808 15, 789 944 17,372 2,114 17,444 2,731 |- 18,715
‘Value of items that cannot be dlsclosed Asbestos, clays, lime, and tale.... 5 4,106 |ocamccceaia 4,420 |ocomcmeceaan 5 240: 4,012
Total Vermont 18, 21,443 23,359 [cecaraccnnan 22,879 24,283

1961 ‘MOOgUVIX STVIANIN



VIRGINIA

Aplite. . Y long tons.. ® s ® ) ® ® 97,465 $651
Clays. . thousand short tons.. 1,153 1,143 1, $1, 396 1,348 $1, 395 1,406 | 1,332
Ooa'i (bituminous) do. 26, 826 130, 319 29,769 139, 224 27,838 122,723 30, 332 126, 121
Gem stones - @y 3 @) 4 o - 5 (1) : 6
Lead (fecoverable content of ores, ete.) : .----Short tons... 2,934 687 2,770 637 2,152 504 3,733 769
Lime. ; . thousand short tons.. 471 5, 633 76 8,168, 711 8,028 739 8, 596
Manganese ore (356 percent or more Mn).......... short tons, gross weight.. 8,128 647 6,232 499. ;
Manganiferous ore (6 to 36 percent Mn) . . do 56 o1 ® ® y .
Mica, sheet ounds.. 147 2 108 1 103 1 ®) *
Natural gas._. million cubie feet.. 2, 521 681 2,280 597 2,227 604 2,466 ‘668
Petroleum (crude) thousand 42-gallon barrels.. 4 ® 6 ® 2 ® ) ®
Sand and gravel. .. ....thousand short tons.. 7,158 10,834 8,452 12,369 7,666 11,432 9,839 14,697
Silver (recoverable content of ores, ete.). ... ...---..thousand troy ounces.. 2 2 1 1
Stone. thousand short tons... 15,413 27, 504 17,787 31,447 19, 368 33,019 22,934 39, 206
Zine (recoverable content of ores, ete.). short tons.. 18,472 3,808 , 334 , 662 19, 885 5,142 29, 163 6,726
Value of items that cannot be disclosed: Cement, feldspar, gypsum, iron

ore (pigment materials 1960-61), kyanite, Pyrltes, salt, talc and soap-

stone, titanium concentrate, and values indicated by footnote & 25,471 |acoccceeeene 28, 848 428,027 {oococcaaaen 27,757

Total Virginia ¢ . . 203,277 |ceemceeneen 222,501 |cmcmeeeaeaen 4.203, 887 221, 835
WASHINGTON

Abrasive stone: Pebbles (grinding). . short tons.. 18 20) 25) (G; (O] [Q] ©®) ®)
Barite do ® O] O] © ® ® 5,100 $42
Chromite. short tons, gross weight.. 17 $2
Clays3.... thousand short tons.. 196 183 180 $171 169 $162 145 138
Coal (bituminous) do_._. 252 1,968 242 1,841 228 1,721 191 1,381
Copper (recoverable content of ores, tC.) e euceeeemcacaeancaa- short tons.. 52 27 49 30 78 50 66 40
Gem stones (1) 75 W ® (] ® a 0]
Iron ore ble) thousand long tons.. 4 (%) 5 .
Lead (recoverable content of ores, etc.) short tons.. 9,020 2,111 10, 310 2,371 7,725 1,808 8,053 1,659

'me. thousand short tons.. 17 349 11 8 481
Manganese ore (35 percent or more Mn)..........! short tons, gross weight.__ 83 ®
Peat short tons.. 34, 642 116 32,884 124 27,770 121 55, 543 359
Petroleum (crude) thousand 42-gallon barrels. . 4 (ﬂg 1 ® 1 (O] (25) (%)
P ce. thousand short tons.. (O] ® 9 112 ® (5 ®) ®)
Sand and gravel do 24,389 20, 086 21,360 18, 576 4 25,594 419,459 18,904 16,146
Stone. do... 7,837 9,991 12,278 13, 687 13,807 15,796 11,464 14,758
Talc and soapstone short tons.. 4,000 21 4,073 23 2,408 12 2,9 23
Uranijum ore do.... ) ®) 152, 336 ® 171, 255 3,223 175,327 3,582
Zine (recoverable content of ores, ete.) do. 18,797 3,835 17,111 3,936 21,317 5, 500 20,217 4,650
Value of items that cannot be disclosed: Carbon dioxide, cement, fire clay,

diatomite, epsom salts (1961), gold, lime (recycled 1961;, magnesite, mer-

cury (1958), olivine, silver, strontium minerals (1958-59), tungsten (1961),

and values indicated by footnote 5 24,128 |oeeeeeeeee 25,054 |- cccmememean 24, 552 23, 666

Total Washington 9, 60, 896 63,804 |cceccmcaaoc 470,485 [ccoommaeae 73,006

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

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands) (thousands)
WEST VIRGINIA
Clays thousand short tons.. 510 $1, 960 596 $2, 402 626 $2, 639 $2, 103
Coal (bituminous) do.... 119, 468 636, 201 119, 692 621,003 118,944 597,222 113,070 558, 526
Gem stones (1) 1 (1) 1 (&)
Natura] gas. million cubic feet.. 204, 581 50,734 204, 633 53,205 208, 757 54,604 210, 556 57,602
Natural gas liquids:
Natural gasoline thousand gallons.. 27,917 5,643 29,242 1,808 23,211 1,513 34,005 2,296
LP gases...- do. 235, 524 12, 806 308, 316 15, 534 329, 874 16, 527 342, 17,
Petroleum (crude) thousand 42-gallon barrels.. 2,186 7,629 2,184 7,862 2,300 9,361 12,703 111,190
alt. thousand short tons.. 627 2,784 811 3,305 920 3,673 8 3,510
Sand and gravel do._. 5,253 ‘11,729 4,854 10, 513 4, 508 9,802 4,882 10, 152
Stone. do. 85,599 49,990 85,923 § 10, 482 88,001 8 14,001 7,628 13,
Value of items that cannot be disclosed: Bromine, calcium-magnesium
chloride, cement, lime, stone (crushed sandstone 1958, dimension sand-
stone 1959-60, calcareous marl 1959) 13,067 13,318 13,195 13,385
Total West Virginia * 749,747 737,616 4720,601 [occocaceoan 687,903
WISCONSIN
Abrasive stones short tons.. 858 $26 770 $27 897 $12 560 $17
Clays. thousand short tons.. 154 167 178 192 144 156 126 130
Iron ore (usable) thousand long tons, gross weight._. 867 ® 701 ® 1,502 0] 1,122 ®
Lead (recoverable content of ores, etc.) short tons.. 800 187 745 171 1,165 273 680 140
Lime thousand short tons.. 141 2,193 0 E') 0] 2‘; 161 2,480
Peat short tons._ ® ® 7,500 %) 8, 500 0 ®) ®)
Sand and gravel th 1d short tons._ 39,383 26, 845 , 999 27, 535 385, 681 25, 648 39,978 28,457
Stone.... PR« [y S, 13,722 23, 13, 522 23,782 16, 486 22, 13,418 19,
Zinc (recoverable content of ores, etc) short tons.. 12, 140 2,477 11,635 2,676 18,410 4,750 5 3,189
Value of items that cannot be disclosed: Cement, gem stones, and: values o :
indicated by footnote 5. - 18,083 18, 541 25, 619 19, 649
Total Wisconsin ? 71,334 71,959 |evecmamecine 77,171 72, 886
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WYOMING

Beryllium concentrate. short tons, gross weight.__ 17 $9 1 Q) 5 $2 2 $1
Clays ® thousand short tons.. 1,075 9,968 764 $0, 449 788 9,571 859 10, 301
Coal do 1,629 5,820 1,977 6, 669 2,024 6,992 2,529 8,573
Copper (recoverable content of ores, etC.) ce - eveemeacecccoaanaa- short tons.. (12 © . 1 1
Gem stones ¢ 52 (1) 76 [©) 68 (] 83
Gold (recoverable content of ores, e€.) e e ceeecocccmcacaaaann-.. troy ounces. . 117 4 40 1 1 Q]
Gypsum thousand short tons.. 6 19 9 31 13 46 ® (i;
Iron ore (usable) thousand long tons, gross weight._. 557 ® 503 2,923 ® ® ®) (O
Natural gas... million cubic feet.. 121, 682 10, 221 156,978 12,715 181, 610 21,793 104,674 24,334
Natural gas liquids:
Natural gasoline thousand gallons. - 49, 451 3,052 64, 586 4,003 72,195 4,535 76,349 4,705
LP gases do. 54,496 2, 614 90, 314 3,951 120, 693 5,279 132,831 5,451
Petroleum (crude) thousand 42-gallon barrels.. 115, 672 301, 643 126, 050 315,125 133,910 336,114 7142, 580 1356, 473
Phosphate rocK.eececee - ccc oo e cmeeaa thousand long tons.. 124 937 ®) ® ® ® ©®) ®
Pumice. .- e ececc e thousand short tons.. 45 40 77 30
Sand and gravel do.... 5,333 4,760 4,602 3,982 5,028 5,356 6, 669 5,356
Stone do. 1,099 1,472 1,317 1,791 1,401 2,302 2, 504 3,315
Uranium ore. short tons.. 651,790 13, 286 64, 582 17,610 | 1,357,225 27,387 | 1,521,084 28,218
Value of items that cannot be disclosed: Cement, clays (fire clay 1958-59,
1061, miscellaneous clay 1959-61), feldspar (1958), lime (1961), sheet mica
(1959-61), silver (1958, 1960-61), sodium carbonates and sulfates, vanadium
(1958, 1960-61), vermiculite (1961), and values indicated by footnote 5. 16,760 15,970 419,780 21,046
Total Wyoming ? 369,938 |-cemeamecene 393,841 |oceecmmmeean 4 438,733 466,983

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

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

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

4 Revised ﬁﬁ;lre.

s Figure withheld to avoid disclosing individual company confidential data.

¢ Less than $500.

7 Preliminary figure. .

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

9 Total adjusted to eliminate duplicating value of clays and stone.

10 Less than 500 short tons.

11 Weight not recorded.

13 Less than 0.5 ton,

13 Includes 805 tons of low-grade beryllium ore. .

14 Total weight of columbite-tantalite plus (Cb-Ta)20s content of euxenite.

15 Total value adjusted to eliminate duplicating value of stone.

16 Total has been adjusted to eliminate duplicating value of raw materials used in
manufacturing cement and/or lime.

17 Excludes recycled lime, included with “Value of items that cannot be disclosed.”

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

19 Excludes quantity consumed by American Chrome Co.

30 Recoverable zine valued at the yearly average price of Prime Western slab zine,
East St. Louis market. Represents value established after transportation, smelting,
and manufacturing charges have been added to the value of ore at mine,

31 Less than 500 long tons,

22 Millstones only.

2 Grinding pebbles and tubemill liners.

24 Less than 500 troy ounces.

4 Less than 500 barrels.
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TABLE 6.—Mineral production ! in the Canal Zone and islands administered by the United States 2

1958 1959 1960 1961
Area and mineral
Quantity Value Quantity Value Quantity Value Quantity Value
(thousands)| .. (thousands) (thousands) (thousands)
American Samoa: Stone. thousand short tons_. 30 $59 178 $219 523 $261 362 $286
Canal Zone: .
8and and gravel do.... 41 34 . 7 21 65 68 75 73
Stone (crushed). do.... 140 237 223 270 203 306 163 271
Total Canal Zone 271 |ocemecoaan 201 |ommnaae L7 3 (R—— 344
Canton: .
Sand and gravel.. thousand short tons.. (3; ).
Stone (crushed). do.... @ o1
Guam: .
Sand and gravel do.... 9 23 28 20 1 1 38 49
Stone. do.... 684 751 568 1,109 962 . 2,194 202 591
Total Guam L ¢ 1,129 |- " 2,106 |-cocmeaaneae 640
Johnston:
Sand and gravel. thousand short tons.. 1 4 1 1
Stone - do 2 5 1 2
Total Johnston — 9 3
Midway: Stone (crushed) .o -ccececaccocomoooecanss thousand short tons. 175 | - 476 . 11 34
Virgin Islands: Stone (crushed do.... 25 81 14 51 15 51 20 75
‘Wake: 8tone (crushed) do.... 10 37 . 82 34 36 - 49 24 62

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

ment of the Navy; Guam

by i:he Govermiléht of Guam; Amerlcé.n Samoa, by the

Government of American Samoa,

% Production data for Canton and Wake furnished by U.S. Department of Com-+
merce, Civil Aeronautics Administration; Midway and Johnston, by U.S. Depart-

3 Less than §00-short tons.
4 Less than $500.

8¢
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TABLE 7.—Mineral production! in the Commonwealth of Puerto Rico

1958 1959 1960 1961
Mineral
Quantity Value Quantity Value Quantity Value Quantity |*KValue
(thousands) (thousands) (thousands) (thousands)
Cement....... c—-- the d 376-pound barrels.. 4,748 $15,175 8,392 $16, 082 5, 441 $14, 546 ‘ 5,081 $16,046
Clays ----thousand short tons.. 165 83 167 83 160 102 184 112
Lime do.... @) O] 10 321 1 15 1 15
Salt. do.... 1 14 3 38
S8and and gravel do.... 476 763 530 888 8, 996 8, 669 11,370 10, 385
Stone - do_... 1,986 2,768 2,063 2,878 4,219 7,661 5,049 7,284
Value of items that cannot be disclosed: Other nonmetals and values
indicated by footnote 2. 272 74
Total Puerto Rico ¢ 17,680 |-eccoceainnn 19,700 |oceoceananas 829,603 |.ccecccacaae 33, 806

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

(including consumption by producers).
1 Figure withheld to avoid disclosing individual company confidential data.

3 Revised figure.
4 Total adjusted to el
manufacturing cement.

liminate duplicating value of raw materials used in
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TABLE 8.—TU.S. imports for consumption of principal minerals and products

1960 1961
Miperal Val Val
alue : ue
Quantity |nousands)| QUBRHLY | (¢housands)
Metals:

Aluminum:

Mﬂfal short tons__ 154 706 $75,808 109,223 391 187

Scra) do..—_ 5,042 1,598 6,002
AnﬁI]’__lllates, sheets, bars, ete_ oo ... do.... 36 677 25,872 49,310 33, 062

ny:

Ore (antimony content). ... ... .. do_... 6, 455 1,214 6,713 1,389

Needle and liquated do 24 11 13 6

Metal do 5,437 2,495 4,912 2,347

Orxide do_._. 2, 368 972 1,980 935
Arsenic: White (As3O; content)...._.._. do.... - 12,825 1,046 19,483 1,422
Bauxite: Crude........... thousand long tons.. 128,739 178,024 29,208 88, 821
Beryllium ore_____ oo short tons.. 8, 943 8, 516 2,786
Bismuth (general imports).........__.. pounds.. 1,167,019 2,131 798, 518 1,498
Boron carbide. . do. 85, 965 172 11, 992 37
Cadmium:

Metal thousand pounds.. 942 1,157 1,079 1,473

Flue dust (cadmium content) ... do.... 1,861 78 239 112
Calcium:

Metal pounds.. 12,618 15 17,266 23

(0)1116) Us - Y short tons.. , 62 , 022 103
Chromate: "

Oreand concentrate (CrsO; content) ._do 1571,067 124,313 563,140 21,444

Ferrochrome (chromium content)...__do. 34,186 14,313 18, 698 7,611

Metal do.. 908 1,645 692 1,150
Cobalt: =

Metal thousand pounds.. 10, 801 17,093 10,036 14, 867

Oxide (gross weight) . _..__._..._____ do.... 1,459 1,520 681 663

Saltsand compounds (gross weight)_ “do___- 230 104 159 59
Columbium ore pounds..| 35,066, 514 23,696 42,973,769 32 527
Copger (copper content)

TO. short tons.. 3, 503 2,016 2, 587 1,526
Concentrates. ... ocomcoeoeoceaeees do.... 20 935 12,391 21,914 12, 516
Regulus, black, coarse.- ... -do_._. 185 80 95 57
Unreﬁned black blister. -do_... 486 311 5,929 3, 508
Refined in lngots, ete_._. -do_... 171, 021 1109, 490 87 206 51, 852
Old and sCrap.....coe-... -do.... y ,106 ,643 870
Old brass and clippings... ... do..... 184 390 173

Ferroalloys: Ferrosilicon (silicon content)
Gold: tons._ 4,972 1,533 2,307 803
0!
Ore and base bullion......____ troy ounces. . 460, 579 16,080 456,139 15,938
I Bullion do.... 8, 861, 716 318, 952 1,159,320 40,273
ronh ore:
Ore._ thousand long tons.. 134,578 1321,919 25,805 250,226
Pyritescinder-.coeeeeeeoooo__ long tons__ , 884 20 3, 504 18
Iron and steel:
Pigiron short tons.. 330, 847 18, 351 377,180 20, 511
Iron and steel products (major):
Iron products 141,356 18,688 31,157 5,794
Steel produets ..o ._.._.___ 13,528,459 1485, 802 3,277,319 418, 268
Scrap 138, 687 5,281 235, 350 8,315
dTinplate scrap. do__-_ 140,714 1992 33,039
Ore, flue dust, matte (lead content)..do_.__ 1137,303 27,816 136, 860 24,347
Base bullion (Iead content) ... do.... 293 262 236 351
Pigs and bars (lead content)..__.____ do____ 1213, 347 145,065 247,327 45, 863
Reclaimed, scrap, ete. (lead content)_do____ 5,598 ) 3,894 592
Sheets, pipe, and shot.._________.___ do_.__ 2,855 696 2,845 641
Babbitt metal and solder (lead content)
short tons. . 1,512 16,024 1,409 14,207
Type metal and antimonial lead (lead

content) short tons__ 13,915 1970 5,765 1,340

Manufactures. do. , 097 710 2,319 807
Magnesium:

Metallic and serap_..o-_____..._.. adoooo 401 202 1,005 483

Alloys (magnesium content) ... do____ 28 288 31 170

Sheets, tubing, ribbons, wire, and other

forms (magnesium oontent),.short tons._. 4 61 5 80

Manganese:

Ore (35 percent or more manganese)

(manganese content)......... short tons..| 11,082,362 182,307 1,031,062 78,144
Ferromanganese (manganese content)

short tons.. 92, 594 19,008 170,199 134,39

See footnotes at end of table,
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TABLE 8.—TU.S. imports for consumption of principal minerals and products—Con,

1960 1961
Mineral Vvl val
ue : alue
Quantity |inousands)| QUARHEY  |(thousands)
Metals—Continued
Mercury:
Compound pounds. . 114, 305 $ 302 90,724 $228
Metal 76-pound fiasks__ 19, 488 3,510 12,313 2,048
llil‘%l:l;)ea metals: Selenium and salts.....pounds.. 175,761 972 127,482 738
Ore and matte. - coceooeoacea- short tons__ 184 73 ® ®
Pigs, ingots, shot, cathodes. ... do.... 79, 662 116, 567 115,985 169, 656
Serap. do 113 278 176
Oxide. do. 224, 584 227,650 14,613 14,137
Platinum group:
Unrefined materials:
Ore and concentrates. ... troy ounces.. 401 30 568 39
QGrains and nuggets, including crude,
dust, and residues....-. troy ounces.. 30, 338 2,201 29,997 2,181
Sponge and scrap. do 3,095 212 11, 550 689
Osmiridium.... do 2,601 66
Refilned metal:
Platinum do. 238, 307 18,917 236, 859 18,165
Palladium 2 do. 368, 256 8,189 571,693 12,672
Iridium 0. 4,253 4,366 286
Osmium ) 217 17 2
Rhodium 0. 31,722 4,126 17,394 2,328
Ruthenium 0. , 997 156 8,969 388
Radium:
Radium salts. 23,333 364 12,947 185
Radioactive substitutes. . 1,3% ® 1, 509
Rare earths: Ferrocerium an
alloys. 21,391 78 22,955 63
Silver:
Ore and base bullion
thousand troy ounces... 43,404 38,164 34, 559 30, 832
Bullion do. 17,253 15,797 15, 697 14,173
%&ntalum Ore. pounds. 2695, 222 11,127 1 808, 082 11,780
Ore (tin content).—.o——ccooeeeoo long tons.. 14,026 31,104 8,917 21,923
Blocks, pigs, grains, etC..cceeeeeeeen- do. 139, 538 186,334 39, 898 96, 909
Dross, sklmmings, scrap, residues, and tin
alloy8s, N8Pl long tons.. 809 1,642 612 1,299
Tinfoil, powder, flitters, etCeceeencccmcanana ®) 839 ® 676
itanium:
Tmenite short tons.__ 265, 645 5,067 195, 836 4, 604
Rutile. 0.... 29, 3,611 27,497 2, 544
Metal. I 4,461,737 , 866 4,980, 356 5,352
Ferrotitanium. ________ . ........ do.... 166, 0 41 364, 721 93
Compounds and mixtures............ do....| 12,258,035 2,413 18, 044, 423 3, 536
Tungsten (tungsten content)

Ore and concentrate ...thousand pounds.. 3, 525 3,478 22,123 21,983
Moetal. _-pou.nd& - 159, 759 370 55,613 139
Ferrotungsten, th I 167 207 340 422
Other all0YS. e eonomeccmmannaeans pounds.. 36, 666 62 9,955 15

o
Ore (zinc content).... -short tons__ 1382, 938 138,704 357,653 31,920
Blocks, pigs, and slabs...- oo ceeeae-- do.._. 120, 925 29, 639 125,186 , 540

Sheets. do..._ 04 302 1,183 354

old dross, and skimmings........... do.... 1,205 189 1,410 178
......... do.... 19 7 86 28
ufac .............................. (O] 837 (0] 787

eroonium Ore, including zirconium sand
short tons_. 34,280 1,234 33, 805 873
Nonmetals:
Abrasives: Dimonds (industrial)...... carats__| 113,146,094 1 51,836 14, 209, 446 68, 545
ﬁg};gm short tons. . 669, , 345 616, 5562 58, 942

Crude and ground.. ..o . do.... 1641,728 15,008 615,128 5,690

‘Witherite (crude) ____________________ do.... 11,344 59 11,716 67

Chemicals -.do..__ 4, 986 576 4, 6565 543

Bro _%oun 145, 943 m 300, 401 196
G&ment ..................... 376-pound barrels 14,108,273 10, 306 3, 620, 9, 225
ys:

Raw. short tons 153, 349 2, 985 153. 833 2, 955

Manufactured -- , 666 118 2,339 106

Cryolite do S 17,246 1,670 13 814 1,104

Feldspar: Orude. - _..occcoooocmeaaa. long tons. . 44 24 2

Fluorspar. short tons.. 534, 020 14,393 5085, 769 13,644
See footnotes at end of table.
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TABLE 8—US imports for consumption of principal minerals and products—Con.

1960 1961
Mineral val val
: alue alue
Quantity |nousands)| QUARHY | (thousands)
Nonmetals—Continued
.. Qem stones: ) : . o
Diamonds... . --carats_.| - 2,167,474 | 1$165;555 3,114,073 $193,275
. 81,207 1,463 -227, © 2,090
) 25,470 (O
43,324 1,755 29,748 1,332
Crude, gzou.nd caleined ............. do..__| 15,302,383 - 19,038 4,968,188 9, 094
- Manufactures_ ) i 1,388 [OX 1,212
Iodine, crude............. thousand pounds__ 1,894 1,425 3,017 2, 852
Kyanite - o short tons__ 6,052 265 . 5,415 244
1676 15 | 950 22
18,445 369 31,418 491
? _12 932 3550, 4,256 233
“2118,7%0 7,789 56,5217 3,839
: 14 971 546 15,435 |- 518
Uncut sheét and punch ........... pounds__ 1 088 02t - 2,081 852,648 | 1,841
CIBD . me o m o mmmmmnm ' 240 86 3,024} 41
Manutactur 4 266 6139 3,823 1 6,117
Mineral-earth pigments ! ok
Natural 99,976~ - 132 2,248 114
Synthetie. 7,516 1,100 4,806 by
Ocher, crude and refined._.......____ do.._. T 230 14 o901 5
Siennas, crude and refined. -.do____ 649 64 546 57
Umber, crude and refined... -do____ 2,894 98" 2,685 93
Vandyke brown. ... _________________ do.__. 195 14 168 13
Nitrogen compounds (major), including urea X
- do_. 11,214,088 | 155,631 1,434,926 63,924
Phosphate crude-. ................. long tons__ 129,290 | , 754 134,004 3,629
' Phosphatic fertilizers. . oo oo _io_._ do.._. 117,450 11,079 32,467 2, 453
Pigments and salts: .
Lead pigments and salts........ short tons.. 15,729 3,224 18,155, 3,498
Zinc pigments and saltS. .. .- ccceeee do-._. 15, 582 3,052 12, 608 2,354
otash. : do 16414803 | “+615,370 ¢ 465,057 617,327
6,556 581 6,907 69
'3,916 103 , 063 116
¢ . 36 ®) 19
1,193,257 615 1,173, 560 798
1,057,028 4,484 1, 050, 084 3,755
Sa.nd and gravel
Glass sand. X 37 2
Other sand 379,673 516 335,005 441
Gravel.... , 762 5 43,287 44
Sodium sulfate.------- 167 3,473 196 4,153
Stone, including slate ® . 11,344 [O IR 12,268
. Strontium: Mineral ... -omemmov 16,186 150 9,931 244
Sulfur and pyrites: : S
. Sulfur: .
Ore. long tons. . 1103, 281 12,268 94,181 1,934
Other forms, D.€.5--cccumemeammua- do. 1 638, 089 13,185 737,336 15,218
yrites.. 1306, 216 11,075 281, 604 742
- ;l‘alc: ‘Unmanufactured. 23,975 849 27,355 21,054
uels: .
Carbon black:
Acetylene pounds. ... 6, 785,095 1,303 8,073, 544 1,482
o al()a.sx black and carbon blacK.---c---.- do-... 719,164 134 557,327 111
oal:
Anthracite short tons.. 1,476 16 792 10
Bituminous, slack, culm, and lignite. do.-_- 260, 495 1,844 164, 259 | 1,360
Briquets 15,529 1375 . 7,338 + 370
P t(}nlm ---_do_.-- 1126, 345 11,498 126, 518 1,543
eat:
Fertilizer grade do 254,794 13,011 243,834 12, 620
Poultry and stable grade ... do---- , 083 498 8,603 558

See footnotes at end of table.
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TABLE 8.—U.S. imports for consumption of principal minerals.and products—Con.

1960 1961
Mineral val ] val
. : ue : alue
Quantity |yonsangs)| QUALHEY | (tnousands)
Fuels—Continued .

Petroleum: .
Crude. thousand barrels._ . 400,846 | 1$895,055 411, 968 $933, 310
Gasoline 7. . do_... 119, 350 164,667 16,313 | | 52,478
Kerosine 8____. ; do. S0 . 224 425 1,524
Distlllate oil 8 do. 9,792 130,798 13,661 39, 617

Toil® o do 230,396 | - 1482,471 | 229,468 500, 286
Unﬁmshed (31 1R do._._ 20, 430 55,847 ‘25,802 69, 978
Asphalt i do. 8, 257 14,379 | 6,728 15,646
Miscellan 8 do. Lo es |t 20 . 465
Revised fi
’ Adjusted by Bureau of Mines. e
. 8 Less than 1 ton, : :
4 Less than $1,000, . . -

5 Weight not recorded.
¢ Data covers some quantities furnjshed by Potash Instxtuﬁe values adjusted by Bureau of Mines.
($; ix;glglde)s naphtha but excludes benzol, 1960—1907,649° barrels ( $9,181 905), 1961—460,839 barrels
'Inciudes quantmes mported free of duty for supplles of vessels-and aircraft.

Compiled by Mae B, Price and Elsie D, Jackson, Division ot Foreign Activities, Bureau of Mmes, from
~records of the U.S. Department of Commerce, Bureau. of the Census. . ]

TABLE 9.—U.S. exports of principal minerals and products ",‘

Minera'l o o
’ Value o Value
Quantity - |-~ (thou- - |’ Quantity |  (thou-
sands) e sands)
Metals: : o .
. . Aluminum:. .
Ingots, slabs, crude.... 284,979 $128, 199 128, 861 7, 638
79, 513 6, 905 3 2
Plntes, sheets, bars, etc. 8 16, 266 25, 241 23,975
Castings and forgings. ... ——- 1,190 2,849 1,2
Antimony: Metals and alloys, crude.....do_... 59 1- 47 34 . 21
Arsenic: Calcium arsenate..-........ pounds..| . 289,700 21 _ 669, 932 58
Bauxite, including bauxite concentrates oo e i - v :
o long tons.. - 29,317 | 150; 683 12,189
Alumingm sulate. i oo short tons... 12, 286 14,213 | |
Other aluminum compounds......._do.._.| - 35,144 | 65,610 | - 8, 060
Bery! nmmdq 131, 648 , 349 645
Bismuth Moetals and alloys. ... [ 156,636 | - 167,166 | | 268
{1110 ------thousand pounds-_ 2,448 | gy 702 983
Calcium chloride. e short tons... 26, 792 22,047 1,001
hromeo - - o Lot ',
Ore and concentrate:
XpOrts do, 5,184 320 0,465 516
Reexports. oo 19, 927 721 -'40, 1, 560
Chromic acid do. 982 546 | . 11,0681 - ¢
. Ferrochrome. do. 15, 588 5,249 | 7,844 2,838
___Cobalt, pounds_.| - 1,798,218 1,313 (. 2,075,243 | | 1,881
** Columbium metals, alloys, and other forms o R i
short tons.. 159, 309 187 | | 69,863 ] - 151
re, concentrate, oomposltion "metal, and s .
unrefined copper (copper eontent) do-_.. 11,111 6,832 . 4,478 | 2,475
Refined copper and semgg . .
do_--. " 1510,494 | 1327,936° - 486, 369 295, 397
Other copper manufactures. ..----- do....| . 5,181 4,006 1 - 7,362 5,260
Copper sultam or blue. vitriol.____... do....| 14,841 3,377 7,815 1, 542
R . do. 1130, 140, 169, 564 124, 938 70,240
Ferroa Co-
errosihmn pounds__| 11,002,848 . 867 69, 528,561 | 6, 105
a k?‘en‘ophosphoru.ws. do. 95, 794, 790 T 2,005 60,120,159 | - 1,307
0!
Ore and base bullion....._._._troy ounces.. 196 322 13,717 480
Bullion, refined do. 37 676 1,326 22,132, 692 774, 521
Iron ore. th d long tons.. 15,273 57,890 4,916 53,823

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

1060 1961
Mineral
Quantit; Xﬁmﬁ Quantit; Xﬁlm
uantity ou- uantity ou-
sands) sands)
Metals—Continued
Iron and steel:
Pig iron short tons.. 111,773 $5,174 415, 668 $19, 243
Iron and steel products (major):
Semimanufactu 12,336,969 | 1445,167 1, 428, 367 274, 888
Manufactured steel mill products
short tons__ 1910, 115 1258, 444 798, 006 253,073
d products. ® 157, 686 ® 160, 126
Iron and steel scmp. Ferrous scrap, including
rerolling materials...coocaeaao...f short tons..| 18,039,668 1241, 572 9, 715, 756 354,017
Ore, matte, base bullion (lead content)
ghort tons__ 1,297 168 4,437 448
Plgs, bars, d do. 1,967 748 2,133 518
Mo f-min do. 2,579 361 5,163 940
Metal and alloys and semllabrlcnted lorms,
n.e.c rt tons._ 5,125 3,695 6,648 4,519
Powder. do. 7 23 33 78
Manganese:
Ore and concentrate. do. 5,139 719 7,528 1,054
Ferromanganese. do. 751 202 469 146
Mercury:
Exports. oo 76-pound ﬂasks-- 357 83 285 n
Reexports.. do.... 317 62 180 33
Molybdenum: :
Ore and concentrate (molybdenum con-
——— - pound 30, 244, 496 39, 847 35, 661, 001 48,758
Metals and alloys, crude and scrap_.do____ 295, 004 368 440, 849 433
‘Wire. - 9, 639 278 12,488 376
Semifabricated forms, n.e.c......-..._ do_.-_ 4,940 74 7,362 135
Powder 9, 620 32 11, 816 40
N E‘?rromolybdenum .................. do..-_ 424,819 489 358, 523 501
ckel:
re. short tons.__ 1 4 1,766 495
Alloys and scrap (Including Monel metal),
ingots, bars, sheets, ete_._____ short tons.__ 52, 468 27,128 51,631 24, 969
Catalysts. ... ... do_._. 761 1,240 805 1,456
Nlck -chrome electﬂn resistance wire
short tons.. 235 969 264 1,079
PIn t;l:mﬂnbﬂcnted forms, 4 X do.... 644 2,322 1,037 3,980
Ore, concentrate, metal and alloys in
ingots, bars, sheets, anodes, and other
forms, including scrap....__ troy ounces. . 49,497 3,212 41,386 2,089
Palladium, rhodium, iridium, osmiridum
ruthenium, and osmium (metal and
alloys lncludlng SCrap) . troy ounces.. 15,652 504 20, 460 820
Platinum group manufactures, except
JeWelry e oo ® 2,978 O] 2,983
%adiu.m metal (radium content)...milligrams__ 712 17 334 18
Cerium ore, metal, and alloys...... pounds_. 15, 410 15 6, 563 30
Lighter flints. do 217, 517 118 20, 338 89
Silver:
Ore and base bullion
thousand troy ounces.. 201 266 654 597
. Buluon, refined. do.... 26, 302 24,236 39,174 36, 361
'antal
Ore, metnl and other forms._._... pounds.._ 49, 965 555 232, 088 1,041
TmPowder - da.... 1,174 49 5, 685 189
Ingots, pigs, bars, etc.:
Exports. oo long tons.. 608 1,204 543 1,264
ReexportS. o coaooooooooooo do. 249 549 257 626
Tin serap and other tin bearing material
except tinplate scrap...__.__.. long tons. . 4,397 1,355 10, 506 3,352
Tin cans finished or unfinished. ... .. do.... 32,875 17,362 30, 929 15,093

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

1960 1961
Mineral
Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Metals—Oontlnued
Titanium:
Ore and concentrate....__._short tons._ 1,260 $167 1,436 $190
Sponge (including iodide titanium) and
short tons. 879 869 886 927
Intermed.iats mill shapes. —emeo-do 359 2,038 336 1,929
Mill products, n.e.c. ! 67 1,200 48 773
Ferrotitanfum. _____ -do 245 157 212 | 93
Dioxide and pigments. . -do.._. 33,655 10, 001 31,104 9,216
Tungsten: Ore and concentrate:
Exports.. short tons.. 633 1,251 207 250
Reexports. . do. 1229 1343 689 791
Vanadium ore and concentrate, pentoxide,
z i:ntc (vanadium content)............ pounds.. 7,379,432 14,124 34,161,978 37,658
Ore and concentrate (zinc eontent)
rt tons.__ 13 3 1,670 124
Slabs, pigs, or blocks do. 75,144 18,122 50,055 11,196
Sheets, plates, strips, or other forms, n.e.c.
short tons.. 3,324 2,443 3,219 C2,271
Scrap (zine content) . . oo oo oo do.... 12,169 1,499 5, 900 871
ust. do. 777 267 77 224
Semuabneated forms, n.8.C.ccareea-o do.... 2, 569 1,195 3,036 1,317
Zirconjum:
Ore and concentrate. .. -ooceeocoaeao- do_... 1,382 317 1,277 278
Maetals and alloys and other forms
pounds.. 1384, 406 12,595 178,873 1,472
Nonmetals:
Abrasives:
Grindstones. short tons.. 319 56 123
Diamond dust and powder-...... earats.- 321,373 845 490,327 1,357
Diamond grinding wheels.....—..__ y 1, 567 , 425 1,708
Other natural and artificial metalhc
abragives and products @ 24,082 ® 26,084
Asbestos: Unmanufactured:
Expor x short tons 5,461 845 3,672 708
Ree: 64 12 .27 51
Boron: Boric acid, borates, crude and reﬁned
pounds..| 601,211,757 25,576 | 538, 542, 810 23,212
Bromine, bromides, and bromates ....... do...-| 10,241,178 2, 808 11, 120,085 2,980
S;mnn 376-pound barrels.. y 1,135 285, 816 1,387
ays:
Kaohn or china clay..ccmeoeoo__. short tons-. 79,965 2,044 98, 785 2,395
Fire clay. 177,578 3,305 155,166 3,391
Other clays dn 1272,158 18,365 304, 858 8,499
Cryolite do. 226 66 167 41
Fluorspar. do. 458 38 338 30
Graphite:
Amorphous. 1,377 181 1,328 186
Crystalline flake, lump or chip.-._-..do..-_ 164 51 .9 34
Natum.l 1n.e.c. 314 57 139 37
Orude, crushed or calcined )
thousand short tons.. 17 687 20 731
Manufactures, n.e.c. (O] 606 0] 568
Todine, iodide, iodates. - -. .. thousand pounds. .| 251 3563 176 282
Kyanite and allied minerais......... short tons.. 3,256 210 4,000 318
an do. 61,056 992 29, 969 921
ica:
Unmanufactured I d 701, 926 113 334,221 142
Manufactured:
Ground or pulverized....---...... do....| 7,077,245 370 7,074, 850 398
Oth do. 3 828 190, 320 689
Mlneral-earth pigments: Iron oxide, natural
and manufactured. .......ooo.... short tons.. 3, 862 1,113 3,213 855
Nitrogen compounds (major)....ceceee-- do.... 623, 370 33,063 445, 930 30,480
Phosphate rock long tons..| 1!4,250,970 137,584 4,122,732 36,910
Phosphatic fertilizers (superphosphates)
ng tons.. 416, 931 19, 882 469,197 23,695
Pigments and salts (lead and zinc):
Lead pigments_.ooccceeocoaaae- short tons.. 2,118 706 2,302 764
Zine pigments do 2, 604 2,791 759
Lead salts do. 044 355 464 183

See footnotes at end of table.
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TABLE 9.—U.S. exports of princfpal minerals and 'pro'd'ucts"—Continuéd

1960 1961
Mineral .
Quantit; Xglue Quantit; (\;a]lue
uantity ou- uantity ou-
sands) sands)
Nonlzanetals—Continued .
otash: - . -l L
Fertihzer . do. 815, 521 $23,508 | 776,827 $29,673
X do. 17,372 2,418 | - 29,740 | 2,995
’ Quartz crystal (raw).. . ® 354 () . 518
]slsdloactlve isotopes, etC. . cceeee--—-..._curie.. 146,983 | 1,286 202,769 © 1,741
Crude and refined. .- - co----- ort tons. . 140,322 2,548 | . 641,066 3,876
Shipments to noncontiguous ’I‘erritories . s .
§ tons... 14,311 1,042 © 10,164 | <793
Sodium and sodium compounds: L . o
Sodium sulfate. ..o do. 30,724 9407 32,259 992
8 Sodium carbonate....thousand short tons-_ ’ 155 | 0 5,143 . 132 . 4,045
one:
Limestone, crushed, ground, broken I R .
ort tons..| = 1926,197,] 11,780 790,912 1,506
Marble and other building and monumen- o N . .
scubic feet_.| =~ 431,262 11,250 |. 435,173 1,596
Stone, crushed, grotmcl, broken_short tons__ 153,106 | 2,659 128,149 | 3,027
S Manufactures 0f S016. - - - ooieosoooenene- 0} 477 @
Crﬁﬂn long tons.. 1,775, 526 ’ 40,880 |  1,585,531.] 35370
Crushed ground ﬁowers [} S do_.__ 11,017 |~ 1,413 | 10 512 | . . 1,254
59,457 1,801 . 47,0121 .. 1,721
158 92 | - 134 | 84
Powders-taleum (facé (O] 1,378 @) --r1,396
. gara{)on black. thousand pounds.. 1543,047 149, 602 522,331 ''48,166
. Coal: . . : SRR ;
Anthracite. - ocooeoeocmaaaaaa- short tons.. 440,400° - 122,903 ...:.1,546,488 | 22,354
Bituminous . do__.. 136 541 075 |, 1.331,616 | ‘34,969,825 319,034
Briquets do 21,126° . 305, f12,731 176
Coke : do.... 353,016 16,885 | . 445,232 . 8,213
Petroleum: . e 1 ’
Crude. .--thousand barrels_. 3,087 8,032 3,219 8, 541
Gasoline ¢, . do 12,380 82,615 8,209 56,481
Kerosine, ; do ~ 590 3,148 210 © 1,462
Distillate oil do. 19,843 135,348 6,838 23, 694
Residual oil do. 18, 695 43,412 14,023 34,575
Lubricating oil . -do 115,314 207, 200 16, 607 218, 388
Asphalt. do...- 1788 4, 501 510 3,928
quueﬂed petroleum gmes_---._._-_-do-.-_ 2,989 9, 646 3,549 13,322
Wax. S [ S 1,334 26,445 1,238 24, 694
Coke ~do...-| =~ 6,858 27,009 7,271 29, 234
Petroleum do__.. 258 6,182 246 6,
Miscellaneous. -« ccevoc oo oo cemooooo do.... 500 14,719 476 14, 292
1 Revised figur ' o :
3 Weight not recorded -
3 Adjusted by Bureau of Mines

¢ Includes naphtha, but excludes benzol: 1960—561,193. barrels (38,951,625), 1961—1,106390 barrels
($16,877,309).

Compiled by Mae B. Price a.nd Elsie D. Jackson, Div:slon of Foreign Actlvitles, Bureau of Mines, from
records of the U.S. Departinent of Commerce, Bureau of the Census.
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.TABLE 10 —Comparison of world and United States productxon of principal metals
and mmerals

See footnotes at end of table.

1960 1961
World United States World United States
Mineral
Thousand short Per- Thousand short Per-
tons (unless other- | cent of | tons (unless other- | cent of
wise stated) world wise stated) world
Fuels:
oal:
Bituminou 2,007,957 412,766 21 11,962,276 | 399,959 |
Liemt» 706, 214 2,746 | () 727, 262 3,018 | (1)
ylvania anthracite..__......__. 192, 300 18,817 101 190,800 | 17,446
Coke (excluding breeze): -- o
Gashouse 2 51,300 ® ® 50,430 | - . (9 ®
Oven and beehive_.___________.____. 308, 209 - 57,229 19 | 305,961 |- 51,711 17
Fuel briquets and’ package fuel..______| 118,700 769 (O] 121, - 591 (O]
atnral gas (mar able) C
mﬂlion cuble feet... (©) 12,771,038 ® 5] O] )
: Peﬁf 68, 500 471 o 69, 700 525 )
‘N Petrglleum (crude).___thousand barrels.. 7,674,493 | 2,574,933 34 [8,187,986 |2, 621,758 32
onmet -
2440 ) . .._45] 24...2710) . .83 .. 2
Bante 3,100 771 25 3, 000 731 24
Cement b .o _._.... thousand barrels._|1, 866, 277 334, 130 18 [1,997,319 | - 338,628" 17
Corundum 9 8 |-. i
Diamonds_..__._..____ thousand carats__| 27,700 33,700 |___..
Diatomite 1, 450 45 1,030 | . 450 44
Feldspar-coocaea-... thousand long tons.. 1,470 . 502 34| 1,500 | - 497 33
Flunrsnm' 2,190 - 230 11 2,300 . 9
Graphite 465 1. () ® L 401 (O e
Gypsum 43,200 9,825, 931743085 " 9,500 |
Magnesite 7,200 7| 8,600 - 60471 °
Mica (including scrap) - B
thousand pou.nds-- 365,000 196, 395 54 | 355,000 | 198,568 56
Nitrogen, agricultural 3¢_________________ 10,800 2,804 26 11,570 2,9 26
Phosphate rock.._._ thousand long tons_.| 40,870 17,516 43 43,770 18,559 42
Potas! (K:O equivalent) ... __ , 000 2,639 26 10, 500 2,733 26
Pumice . 11,900 2,210 19 13,400 2,463 18
Pyrites.cocccaccaaas thousand long tons..| 19,300 1,016 5 19,400 7 5
Salt 8 93,900 25,481 27 96,400 25,707 27
Strontium 7. 5 (O PR, )1 3 PRI AP
Sulfur, elemental. . .thousand long tons..| 10,290 5,804 56 11,380 6, 56
’I‘alc, ipyrophylhbe, and soapstone........ 2,750 734 27 2,890 761 26
269 199 74 279 74
Metals mine basis
Antimony (content of ore and concen-
) short tons__| 61,000 637 1 60,000
Arsenic, white 7. 57 ® ® 59 ® ®
Bauxite.....coo...__ thousand long tons_.| 26, 980 1,998 7 29,040 1,228 4
Beryllium concentrate.._.._.. short tons__ , 300 509 5 8,600 1,122 13
Bismuth___._..__..___ thousand pounds.. 5,300 ® ®) 5, 500 ® ®
Cadmium do....| 22,100 10, 180 46 , 100 9,943 49
Chromite. 4,930 8107 2 4,655 882 2
Cobalt (contained)?._________ short tons_.| 16,800 ® 16,100 ® @
Columbjum-tantalum concentrate 7
thousand pounds.. 6, 850 7,370
CODJM (content of ore and concentrate).. 4,640 1,080 23 4,850 1,165 24
............. thousand troy ounces..| 45,400 1,680 4 47,700 1,567 3
Iron ore.....-.--..--thousand long tons..| 512,329 88,784 17 | 497,610 71,329 14
Lead (content of ore and concentrate).... 2,610 247 9 , 660 262 10
ganese ore (35 percent or more Mn).. 5,006 80 (0] 14,933 46 O]
---thousand 76-pound flasks_. 242 33 14 240 32 13
Mol enum (content of ore and concen-
............... thousand pounds..| 89,500 68,237 76 87,900 686, 563 76
Nickel (content of ore and concentrate).. 359 13 4 396 11 3
Platinum groups (Pt, Pd, etc.)
thousand troy ounces.. 1,250 24 2 1,190 4
Silvi do 240 200 36,800 15 | 231,800 34,900 15
'I‘m (oontent of ore and concentrate)
long tons._| 181,500 10 m 188,000 ® ®
Titanjum concentrate:
Ilmenite 7. 2,205 786 36 2,313 782 34
Rutile 7. 114 9 8 128 9 7
Tungsten concentrate (60 percent W Oy)
short tons..| 69,400 7,325 1 74,200 8,245 1
Vanadlum (content of ore and concen-
short tons._ 7,090 4,971 70 8,650 5,343 62
Zinc (content of ore and concentrate).... 3 590 435 12 3, 720 464 12
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TABLE 10.—Comparison of world and United States production of principal metals

and minerals—Continued

1960 1961
World United States World United States
Mineral
Thousand short Per- Thousand short Per-
tons (unless other- | cent of | tons (unless other- | cent of
wise stated) world wise stated) world
Metals, mine basis—Continued
Metals, smelter basis:
Aluminum 4,985 2,014 40 5,195 1,904 37
Copper 4,950 1,234 25 5,060 1,207 24
Tron, pig (incl. ferroalloys) oo e aeeeee 285,000 68, 620 24 | 289,350 66,717 23
Lead 2,550 382 15 2,660 450 17
i short tons__| 102, 600 40,070 39 | 115,400 40,745 35
---thousand pounds.. 1,66 539 32 2,056 1,022
Steel ingots and castings 381, 400 99,282 26 | 392,400 98,014 25
i thousand pounds.. 389 271 70 394 205 52
A « D thousand long tons.. 192 14 190 [X') 5
Uranium oxide (U;0s)7- - .- short tons..| 40,740 17,760 4 35,850 17,399 49
Zinc. 3, 800 24 3,550 847 24

1 Less than 1 percent.

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

3 Bureau of Mines not at liberty to publish U.S. figure separately.
4 Data not available,

] Includin(f Puerto Rico.

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

7 World total exclusive of U.S.S.R.

s Produced for Federal Government only; excludes quantity consumed by American Chrome Co.

# U.8. imports of tin concentrates (tin content).
Compiled by Augusta W. Jann, Division of Foreign Activities.



'Employment and Injuries in the

Mineral Industries
By John C. Machisak*

4o

HIS CHAPTER of the Minerals Yearbook (Volume III) con-
Ttains overall injury experience for coal mines, both anthracite and
bituminous, coke plants, petroleum and natural gas, peat, and
asphalt and related bitumens (native) ; metal mines, their metallur-
gical plants, including ore-dressing plants and primary nonferrous
reduction E)lants and refineries ; nonmetal mines; nonmetal mills; sand
and gravel operations; slag (iron blast-furnace) plants; and stone
quarries and their related plants. Volume I of the yearbook contains
a chapter showing injury experience and employment data treated
separately by metal mines, nonmetal mines, quarries and their related
lants, metallurgical plants (ore-dressing plants and primary non-
errous reduction plants and refineries are shown separately), non-
metal mills, sand and gravel plants, and iron blast-furnace slag plants.
Volume II contains injury and employment experience in the fuel
industries (coal, coke, petroleum and natural gas, asphalt and related
bitumens (native), and peat. Injury and employment data are sub-
mitted voluntarily for the mineral operations through an industry
canvass made by the Bureau of Mines, except for the coal industry,
whose reports are mandatory. Information published in this chapter
is the result of this canvass.

Figures presented in this chapter for 1961 are preliminary except
for anthracite, peat, coke, petroleum and natural gas, asphalt and
related bitumens, and slag. These preliminary data, with the excep-
tion of bituminous coal, are a summation of reports received by May
381, 1962, from the operators showing their injury and employment
experience. Estimations of injury and employment experience are
not included in these preliminary l(viyata.

The safety record of the mineral industries for 1961 was not as
favorable as that of 1960, measured by the combined (fatal and non-
fatal) injury-frequency rate per million man-hours of worktime based
on (i)reliminary data that revealed an increase of 2 percent. The mines
and plants averaged 252 active days; employees averaged 2,022 hours
of vlvggg each, an increase of 1 percent over the average of 1,993 hours
in .

1 Chief, Branch of Accident Analysis, Division of Accident Prevention and Health.
49
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One major disaster @, single accident in which five or more men are
killed) occurred in a bituminous coal mine in Indiana on March 2,
1961. It was caused by a gas explosion which killed 22 men.

Work Stoppages.—Work stoppages reported by the U.S. Department
of Labor, Bureau of Labor Statistics, numbered 167, totaling 619,000
man-days of work lost—an increase over 1960 of 6 percent in work
stoppages and a decrease of 18 percent in. man-days lost. The bitu-
minous coal mining industry had 117 work stoppages in 1961; anthra-
cite had 5. Days lost were approximately 91,000 and 4,000, respec-
tively. The petroleum refining industry- had nine stoppages and
310,000 man-dg;s lost during the year; the crushed and broken stone
industry reported seven stoppages and approximately 3,000 days lost;
hydraulic cement reported five stoppages and nearly 5,000 man-days
of work lost. In the metal mining industry, copper and lead-zinc each
reported four stoppages with 106,000 and 18,000 man-days lost, re-
spectively. The sand and gravel industry with four work stoppages,
reported slightly: more than 4,000 man-days lost, in 1961. Of the re-
maining 12 ,stqppa%es, 6 occurred in the mining and quarrying of
nonmetallic minerals (except fuels)—chermical and fertilizer mineral
mining, 3; clay, 2; and dimension stone, 1. The remainder were in
the metal mining industry, iron, two; miscellaneous metal ores, two;
gold-silver, one; and ferroalloy metal ores, one. These 12 industry
work stoppages accounted for the loss of 100,000 man-days—78,000.

at metal mines and 22,000 at nonmetallic mines..
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TABLE 1.—Salient statisties of ‘injury experience and employment data in the
mineral industries of the United States, by industry groups

1957 1958 1959 1960 19611
Average number of men working daily: 2
Coal mines 254,725 224, 890 203, 597 189, 679 158,092
Coke plants 20, 264 16,186 16, 645 16,463 13, 534
Petroleum and natural gas 3 comeneaas 617, 596 584, 708 559, 244 511,107 T 452,721
Peat ¢ . 139 464 467 576 | - 765
Asphalt and related bitumens (nat.)s-- 445 383
Metal mines.. 68, 457 59, 608 58, 557 | 60, 595 48,044
Nonmetal mines (except stone quar-
ries) 17,921 17,820 18,765 18,653 14,645
Sand and gravel operations 4 ______.___ 31, 531 51,122 59,492 52,352 29, 203
Stone quarries. 84,126 88,448 91, 523 95, 304 66, 681
Slag (iron blast-furnace)s- 1,882 1,789 1,680 1,682
Metallurgical plants : 65,212 52,109 55,655 58,689 45,786
Nonmetal mills. : 27,081 32,401 40, 800 39, 568 30, 558
Total 2 1,187,052 | 1,129,638 | 1,106,534 | 1,045,111 862, 094
Average number of active mine days:
Coal mines 204 183 186 189 196
Coke plants. 355 | 351 .. 328 . 350 354
Petroleum and natural gas 3.« ooeoo. 262 260 (Y] (Y] (Y]
Peat 4. _ 209 an 178 169 156
Asphalt and related bitumens (nat.)s-. 264 256
Metal mines. 259 229 214 246 249
Nonmetal mines (except stone quar- :
ries) 262- 239 239 242 257
Sand and gravel operations 4 _._______. 221 211 (0] ™) 217
Stone quarries. - 266 264 (U] @ - . 261
Slag (iron blast-furnace)s. © 248 L2564 ™. .. 246
Metallurgical plants B 322 302 289 309 311
Nonmetal mills 274 272 274 270 268
Total 254 244 213 213 252
Man-days worked in thousands o
Coal mines. 52,077 41,121 37,773 35,778 30, 912
Coke plant 7,187 5,683 5,467 5, 768 4,791
Petroleum and natural gas3...coaca-.- 161, 716 151, 965 148,143 132,917 118, 968
Peat ¢ 29 79 83 97 120
Asphalt and related bitumens (nat. )5 117 98
Metal mines 17,751 13, 665 12,503 14,910 11,980
Nonmetal mines (except stone quar-
ries) 4,691 4,258 4,488 4, 515 3,758
Sand and gravel operations ... ———- 6,954 | 10,763 M L...M 6,347
Stone quarries. 22,410 23,353 ™. . ® 17,434
Slag (iron blast-furnace)s_ 467 - 7455 O | 415
Metallurgical plant: 21,003 15,733 . 16,095 | 18,149 14,253
Nonmetal mills 7,415 8,809 11,195 10,679 8,196
Total 8 : 301,232 275, 895 236,203 222,930 - 217,271
Man-hours worked, in thousands ¢y .
Coal mines. 408,207 | - 322,229 296, 031 281, 528 243, 244
Coke plants. 57,337 45, 486 43,626 46, 066 38, 306
Petroleum and natural gas 3. ..cceeeea. 1,203,725 | 1,215,722 | 1, 185 146 | 1,063,332 951, 743
Peat 4 231 704 738 866: 1,038
Asphalt and related bitumens (nat.)s. .. - 948 792
Metal mines. 142,181 109, 523 100, 576 119, 653 97,515
Nonmetal mines (except stone quar-
: 37,877 34,648 36,334 36, 805 30, 766
Sand and gravel operations 4. —-oc...- 59, 764 92, 456 109, 830 95, 749. 53, 959
~ . Stone quarries. - 183,394 186, 821 199,321 202, 366 142, 580
Slag (iron blast-furnace)s- . 3,776 3,681 3,613 3,361
Metallurgical plants. 167,489 125,773 128,913 145,210 114,073
- N tal mﬂh 59,765~ 71,161 90, 706 86, 386 65,719
Total 8. 2,409,970 | 2,208,298 | 2,194,902 | 2,082, 521 1, 743,095

See footnotes at end of table.
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TABLE 1.—Salient statistics of injury experience and employment data in the
mineral industries of the United States, by industry groups—Continued

1957 1958 1959 1960 19611
Number of injuries:
Fatal:
Coal MiNes. oo cccemeee 478 358 203 325 294
Coke plants. . oo 12 5 3 3 3
get:;o}eum and natural gas$9...... 121 116 120 82 111
eal 1
Asphalt and related bitumens
(nat.) 8. 1 1
Metal mines. 71 70 73 84 41
Nonmetal mines (except stone
UAITIES) - oo oo oo 9 15 11 19 1
Sand and gravel operations 4.___.__ 35 26 21 25 21
Stone quarries 53 45 52 39 29
Slag (iron blast-furnace) ¢ 1 1
Metallurgical plants. ..oocooooooooo 21 12 ] 11 12 8
Nonmetal mills 10 9 11 13 6
Total 810 656 597 603 525
Nonfatal:
Coal mines. ..o eeececaane- ————- 18,792 14,160 12,163 11,902 11,210
Coke plants. _ .o mecaeeee 244 210 222 193
Petroleum and natural gas39 _.__. 11,426 11, 588 10, 543 9,110 8,697
eat 4. 5 12 14 17
Asphalt and related bitumens
(nat.) 5. 38 30
Metal mines.....—..__-—.-.... 4,554 3,499 3,281 3,794 3,251
N onmetal mines (except stone -
........................ 1,112 955 1,072 1,056 688
Sand and gravel operations 4.___.__ 1 763 1,698 2,161 1,919 951
Stone quarries.. ..o ceooioo 4210 4,572 4,790 4,668 2,972
Slag (h'on blast-furnace) ¢ 43 43 34 30
Metallurgical plants..o_ococooaoo 2,280 1,698 1,305 1,482 1,384
Nonmetal mills. 1,512 1 490 2 156 1,794 1,378
Total 45,898 39,925 37,750 36,044 30, 801
Injui‘y {:ltes per million man-hours:
atal:
Coal mines 1.17 111 0.99 1.16 1.21
Coke plants. - oo oo .21 .1 .07 .07 .08
Petroleum and natural gas3° _____| .09 .10 .10 . .12
Peat 4__ 1.36
Asphalt and related bitumens
(nat.) 5. 1.06 1.26
Metal mines. .50 .64 .73 . .42
Nonmetal mines (except stone
QUAITIES) - - e oo .24 .43 .30 .52 .36
Sand and gravel operations 4. .59 .27 .19 .26 .39
Stone quarries. .- ceoveecceccceecean .29 .24 .26 .19 .20
Slag (iron blast-furnace) 6. .26 .27
Metallurgical plants. ..o _cooooo.... .13 .10 .09 .08 .07
Nonmetal mills. .17 .13 .12 .15 .09
Total .34 .30 .27 .29 .30
Nonfatal:
Coalmines. oo 46.04 43.94 41.09 42.28 46.09
Coke plants__ . __________ 4.26 4.62 5.09 4.84 5.04
Petroleum and natural gas 39 ...__ 8.83 9.53 8.90 8.57 9.14
eat 4__ 21.68 17.05 18.97 27.72 16.38
Asphalt and related bitumens
(nat.) 8_ 40.10 37.90
Metal mines 32.03 31.95 32.62 31. 33.34
Nonmetal mines (except stone
QUATTIes) . ool 29.36 27.56 29.50 28.69 22.36
Sand and gravel operations 4. 29. 50 18.37 19.68 20. 0 17.62
Stone quarries. ... 22.96 24.47 24.03 23.07 20. 84
Slag (iron blast-furnace) ¢. 11.39 11.68 9.4 8.93
Metallurgical plants__.___..___...__ 13.61 13. 50 10.12 10.21 12.13
Nonmetal mills. 25.30 20.94 23.77 20.77 20.97
Total 19.05 18.08 17.20 17.31 17.67

1 Preliminary figures, except anthracite, coke, petroleum and natural gas, peat, native asphalt, and slag.
2 Men at work each day mine was active.

3 Includes officeworkers, as separate data not available.

4 Peat and sand and gravel canvasses included beginning 195
5 Asphalt and related bitumens (nat.) canvass shown separately and included with fuels beginning 1960,
formerly included with nonmetals.
$8lag (iron blast-furnace) canvass included beginning 1958.
1 Data not available.

¢ Data will not necessarily add to total due to rounding.
9 Permanent total injuries are combined with fatalities.
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TABLE 2.—Work stoppages in certain mineral industries in the United States

‘Work stoppages ‘Work stoppages
Industry and year Industry and year
Man-days Man-days
Number lost Number lost
(thousands) (thousands)
Metal mining—Continued
Miscellaneous metal
3 2.6 3
8 2.1 1 2.0
1 1.2 2 15
6 9.3 2 2.0
5 4.2 2 2.3
2 44.4
161 136.0 Mlnin
136 102.0
146 11, 560.0
120 137.0
117 90.7 3 18.0
2 14.3
Coke only:
1957 5 25.1 1 2.5
@ (:; 1 2.6
8 |
5’) (’; 4 8.2
7 5.7
9 200. 0 8 76.9
8 124.0 13 104.0
13 543.0 7 2.8
2 1482
9 310.0 ) ®
2 25.2
3 111.1
4 18.6 3 1.8
1 9.7 1961.. 4 4.3
8 2,120.0 Clay, ceramic and re-
2 15.2 fractory minerals:
2 4.2 957 o 1 8
3 3.5 2 1.2
2 2.0
9 1,800.0 2 1.9
1 361.0
4 106.0
4 4.6
5 7.1 5 32.5
3 45.5
5 2.0 2 7.3
3 58.8 1961 | 3 17.6
4 18.0 Nonmetallic minerals
(except fuels) serv-
1 3.5 ices:
1967 e ccecccmcacea] 1 .1
1958,
1959
1 21 1960,
Bauxite and other alu- 1961
um ores: Miscellaneous nonme-
1957 tallic minerals (except
fuels):
1957,
b1 S, | 1 2.5
1959
1960,
196;
2 842
1 §‘) 6 436.0
1 4) 6 38.6
1 5.5 8 74.8
2 13.6
b 4.9
1 (O]

1 Includes idleness from stoppages which began in previous year.

2 Data not available,

8 Includes some lead copper, zinc, and silver,

¢ Less than 1,000 man-da

Souree: U.8. Department of Labor, Bureau of Labor Statistics.
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NATIONAL SAFETY COMPETITION

The National Safety Competitions, sponsored and conducted an-
nually by the Bureau of Mines, stimulated great interest among the
Nation’s mineral-extractive industries and, by according national
recognition to operations achieving outstanding safety records, en-
couraged development of more effective accident-prevention programs.
Of the 1,519 operations participating in the 1961 competitions, 790
(52 percent) were injury-free—the greatest number in any single year.
These 790 injury-free operations worked almost 44 million man-hours
(24 percent) of the total exposure to occupational hazards.

Of the five competitions conducted by the Bureau of Mines, two were
sponsored solely by the Bureau. They were the National Safety and
the National Sand and Gravel Competitions. In these two contests,
627 operations (52 percent) finished the 1961 competition year free
‘of disabling work injuries. These 627 operations accounted for
88,105,271 man-hours (22 percent) of the total man-hours worked
(149,925,244) by all the participating operations. S

In addition, the Bureau of Mines conducted three other annual
competitions, cosponsored by national associations connected with the
mineral industries—the National Crushed Stone Association, National
Lime Association, and National Slag Association. During 1961, 322
plants participated in the association-sponsored contests, of which 163
(51 percent) attained injury-free records during an aggregate work-
time of more than 10 million man-hours. These injury-free man-hours
accounted for 37 percent of the total man-hours worked by all plants
participating in these competitions.

Trophy awards for the best safety records in each of the six groups
inthe 1961 National Safety ‘Competition were made to the following:
Anthracite Underground Mines.—Newkirk Tunnel mine of Newkir

Mining Co., Tamaqua, Pa. ‘

Bituminous Coal Underground Mines.—Maple Creek mine of United
States Steel Corp., New Eagle, Pa.

Metal Underground Mines.—Pioneer mine of Oliver Iron Mining Divi-
sion, United States Steel Corp., Ely, Minn.

Nonmetal Underground Mines.—Bellefonte mine of National Gypsum
Co., Bellefonte, Pa. _

Open-Pit Mines.—Iron Mountain and Desert Mountain mines of Co-
lumbia Iron Mining Co., United States Steel Corp., Cedar City, Utah.

Quarries.—Calcite quarry of Michigan Limestone Division, United
States Steel Corp., Rogers City, Mich.
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TABLE 3.—Employment and injury experience in the
mineral industries

Number of injuries Injury rate per
Men Man-hours million man-hours
Year | working worked
Fatal | Nonfatal| Fatal | Nonfatal

1931 784,347 | 1,288,135,808 1,707 94,021 1.33 72.99
1932 671,343 962, 924, 915 1,368 66,028 1.42 68.57
1933 677,722 | 1,058, 245,650 1,242 70,158 1.17 66.30
1934 739,817 | 1,167,723, 543 1,429 79,211 1.22 67.83
1935 783,139 | 1,215,316, 764 1,495 80,070 1.23 65.88
1936 824, 514 , 426, 233, 1,686 , 60! 1.18 63.53
1937 859,951 | 1,482,241,908 1,759 94, 466 1.19 63.73
1938 774,804 | 1,144,137,296 1,369 69, 940 1.20 61.13
1939 788,925 | 1,251,169, 210 1,334 , 253 1.07 58.55
1940 801,926 | 1,385,128,234 1,716 80, 856 1.24 58.37
1941 835,095 | 1,541,335,277 1,621 87,911 1.05 57.04
19421} 1,120,450 | 2,319, 213,897 1,970 | 100,861 .85 43.49
1943 1,144,831 | 2, 555,619, 729 1,953 | 101,164 .76 39. 58
1944 1,086,103 | 2, 573,452,816 1,751 98, Of .68 38.11
1945 1,033,035 | 2,363,783, 1,414 87,578 .60 37.05
1946 1,108,517 | 2,275,960, 528 1,336 86, 291 .59 37.91
1947 1,179,835 | 2, 469, 256, 565 1,556 91,311 .63 36.98
1948 1,242, 2, 530, 418, 226 1,383 86,295 .55 34.10
1949 1,240,330 | 2,256, 418, 166 898 65, 909 .40 29.21
1950 1,237,649 | 2,340,954, 733 952 66, 729 .41 28.51
1951 ,223, 2, 418, 090, 394 1,122 67,285 .46 27.83
1952 1,230,692 | 2,383, 608, (34 927 61, 296 .39 25.72
1953 1,193,182 | 2,357,970, 591 817 53,992 .35 22.90
1954 1,096,423 | 2,138, 687,112 671 43,130 .31 20.17
19552 1,122,393 | 2,290,057, 630 729 46,197 .32 20.17
19563 | 1,113,471 | 2,294,678,414 788 , 454 .34 19.81
19574 1,187,052 | 2,409, 969, 589 810 45, 808 4 19.05
1958 5| 1,129,638 | 2,208,298, 487 39, 925 .30 18.08
1959 6| 1,106,534 | 2,194,901, 514 597 37,750 .27 1
1960 1,045,111 | 2,082, 521, 189 603 36,044 .29 17.31
19617 862,094 | 1,743,005, 230 525 30, 801 .30 17.67

! Includes oil and gas 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,
: %lagéggluded beginning with 1958,
3

1 Preliminary figures.
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i

ECORD production of crushed limestone, sand and gravel, lime,
dimension marble, scrap mica, and kaolin highlighted the mineral
industry of Alabama in 1961. Among the States, Alabama ranked

third in the production of bauxite, native asphalt, and scrap mica, and
fifth in iron ore.

The mineral industry in Alabama was dominated by mining and
processing of coal and iron ore,and the manufacture of cement, which
together furnished 73 percent of the total value of production, the
same as in 1960. Other important industries were the production of
crude petroleum, and stone quarrying. Leading companies were Ten-
nessee Coal & Iron, Southern Cement Co., Alabama By-Products
Corp., Woodward Iron Co., Southeastern Electric Generating Co.,
and Alabama Power Co.

TABLE 1.—Mineral production in Alabama?

1960 1961
Mineral
Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Cement:
Masonry.occcccacaas thousand 280-pound barrels__ 2,117 $6. 564 2,006 $6, 156
Portland.--.-.----.-..thousand 376-pound barrels._ 11,355 36, 142 12,445 39,027
Clays 2 thousand short tons__ 1,840 2,170 1,787 2,068
Coal (bituminous) do. 13,011 92, 439 12,915
Iron ore (usable).__-thousand long tons, gross weight_. 3 23, 511 3,597 20, 510
Lime thousand short tons__ 6536 8 6,593 579 6,871
Natural gas million cubic feet.. 57 4 56 4
Petroleum (crude)....... thousand 42-gallon barrels.. 7,329 ® 46,932 419,063
Sand and gravel th d short tons__ 4,359 4,759 5,800 6, 452
Stone 5 do. 13,503 19, 790 13,651 19,909
Value of items that cannot be disclosed: Asphalt (na-
tive), bauxite, slag cement, clay (kaolin), mics, salt,
stone (dimension limestone and marble, oystershell,
and crushed sandstone), tale, and values indicated by
footnote 3 $ 29, 650 7,919
Total Alabama7._ 8 217, 507 214,411

b 1 Pro(tliuctlon as measured by mine shipments, sales, or marketable production (including consumption
roducers).
X lj)ilxcludes aolin; included with *“Value of items that cannot he disclosed.”
3 Figure withheld to avoid disclosing individusl company confidential data.
4 Preliminary figure.
: %xclilslgdes certain stone; included with ¢‘Value of items that cannot be disclosed.”
ev.
7 Total adjusted to eliminate duplicating value of clays and stone.

1 Chief, Knoxville Office of Mineral Resources, Bureau of Mines, Knoxville, Tenn.
3 Chief, Economic Geology Division, Geological Survey of Alabama, Tuscaloosa, Ala.
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Total value of mineral production was 1 percent below the 1960
record. Substantial decreases in values for coal and iron ore were
nearly offset by increased values for cement and sand and gravel.
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F1euRe 1.—Value of coal, iron ore, cement, and total value of mineral production

in Alabama, 1941-61.

TABLE 2.—Employment and injuries in the mineral industries

Active Men | Average | Man-hours| Fatal |Nonfatal| Injuries
Year and industry opera- | working | active worked | injuries | injuries |per million
tions daily days man-hours
1960:
Coal mines ! ... ceeua- 203 7,400 200 | 11,851,822 11 154 14
Quarries and mills_ b5 2,968 294 , 960, 601 2 75 11
Coke ovens. . 7 1, 537 363 | 4,470,073 1 34 8
Metal mines. 39 2,711 210 , 535, 944 2 30 7
Nonmetal mine 33 879 240 | 1,690,047 37 22
Sand and gravel mines.. 36 533 270 | 1,141,455 2 31 29
Total o cacmamommcanns 373 16, 028 239 | 30,649, 942 18 361 12
1961: 2
Coal mines ... ...... 201 6,765 195 129 13
uarries and mills___ 56 2,947 280 59 9
'oke ovens and smelte: 8 1,877 362 28 5
Metal mines 37 2,222 209 22 6
Nonmetal mines____.... 35 1,047 249 | 2,083,905 44 21
Sand and gravel mines.. 42 640 271 | 1,387,478 29 21
Total oo eemememeeae 379 15,498 240 | 29,734,243 10 311 11
1 Excludes officeworkers.

3 Preliminary figures.
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Employment and Injuries.—Total employment in the mineral indus-
tries was 3 percent less than in 1960, owing mainly to decreases of 11
ielroent in employment at coal mines and 18 percent at metal mines.

creased employment was recorded for nonmetal mines and for sand
and gravel mines.

Injury-frequency rate improved to a record low of 11 injuries per
million man-hours. Improved frequency rates were recorded for all
industries. There were 10 fatalities, all at coal mines, compared with
18 fatalities in 1960.

REVIEW BY MINERAL COMMODITIES
MINERAL FUELS

Asphalt (Native).—Alabama Asphaltic Limestone Co. (Margerum
quarry) crushed bituminous limestone in Colbert County for road-
stone; production increased 17 percent. Among the States, Alabama
ranked third in the production of native asphalt.

Coal (Bituminous).—Bituminous coal was mined at 198 mines in 10
counties, compared with 177 mines in 10 counties in 1960. Leading
counties were Jefferson, Walker, and Tuscaloosa. Leading companies
were Tennessee Coal & Iron, Alabama By-Products Corp., South-
eastern Electric Generating Co., Alabama Power Co., and Woodward
Iron Co., which together supplied 65 percent of the State’s total.
Production decreased 1 percent compared with 1960 and was 39 per-
cent below the 1926 record. Average output per mine decreased from
73,500 tons in 1960 to 66,900 tons.

Underground mines produced 78 percent of the production; strip
mines, 21 percent; and auger mines, 1 percent. Eighty-two percent
of the coal was shipped by rail or water; 8 percent, by conveyor belt;
and 10 percent, by truck. Coal was loaded by 116 mobile loading
machines, 18 continuous mining machines, 4 self-loading conveyors,
and 50 face conveyors; 93 percent of coal mined underground was
mechanically loaded. Captive tonnage was 58 percent of the total,
compared with 45 percent in 1960.

Equipment used at 145 underground mines included 180 cutting
machines, which cut 87 percent of the tonnage; 232 power drills,
which drilled 94 percent; 265 locomotives; 26 tractors; 228 shuttle
cars; and 58 mother conveyors.

Equipment used at 44 strip mines included 77 power shovels, 21
draglines, 7 carryall scrapers, 63 bulldozers, 35 power drills, and 115
trucks. An estimated 50 million cubic yards of overburden was
excavated.

Four coal-recovery augers and five trucks were used at four auger
mines.

Of the total production of coal, 89 percent was cleaned at 37 clean-
ing plants.

Coke.—Six companies produced byproduct metallurgical coke at
seven ilants in Jefferson, Etowah, and Tuscaloosa Counties. Lead-
ing coke producers were Tennessee Coal & Iron and U.S. Pipe &
Foundry Co.
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TABLE 3.—Coal (bituminous) production by counties

1960 1961
County .
Value Value
Short tons (thou- Short tons (thou-
sands) sands)
Bibb. 19, 839 $91 40, 607 $152
Blount. 160, 688 996 160, 976 841
Cullman 66, 936 415 31,132 187
Tackson 8,122 41 16,375 98
JefTerson 7,944, 694 60, 600 6, 946, 256 52,738
Marion... X 208, 238 1,240 181,726 821
Shelby. 57, 546 387 420, 942 3,318
Tuscaloosa. 701, 323 2,988 (O] 1)
‘Walker. 3,715, 407 25,106 ") )
‘Winston. . 127, 854 575 108, 268
Undistributed 5,009, 183 32, 261
Total. 13, 010, 647 92, 439 12,915, 465 90, 903
Earliest record to date. 959, 645, 000 @ 972, 560, 000 ®

le‘ijggte withheld to avoid disclosing individual company confidential data; included with “Undis-
tributed.”
3 Data not available.

Natural Gas.—Marketed production of natural gas from Marion
County was about the same as in 1960.

Petroleum.—Production of crude petroleum decreased 5 percent
below the 1960 record. Leading counties were Mobile and Escambia.
During the year, 42 new producing wells were drilled. The 426 pro-
ducing wells were in the following counties: Baldwin, 6; Choctaw,
70; Clarke, 13; Escambia, 36 ; and Mobile, 301.

TABLE 4.—Crude petroleum production by counties

(Barrels)
County 1960 19611
Baldwin 41,188 31, 166
Choctaw . - 302, 332 267, 956
Clarke. 131, 320 130, 011
Escambia .- 627,775 629, 061
Mobile. 6, 226, 385 5, 873, 816
Total 7,329, 000 6, 932, 000
Earliest record to date. 33, 799, 000 40, 731, 000
1 Preliminary figures.
Source: State Oil & Gas Board.
NONMETALS

Cement.—Seven companies produced masonry cement at eight plants
in four counties. Leading producers were Southern Cement Co. and
National Cement Co. Shipments decreased 5 percent and were 23
percent below the 1955 record. Consumption of masonry cement in
Alabama was 21 percent of shipments. Out-of-State shipments were
made to Georgia (33 percent), South Carolina (11 percent), North
Carolina (8 percent), Florida (7 percent), Louisiana (7 percent),
Mississippi (F percent), Tennessee (4 percent), and other States (2
percent).
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Seven companies produced portland cement at eight plants in five
counties. Leading producers were Ideal Cement Co. (Mobile plant)
and Southern Cement Co. (Calera plant). Shipments increased 10
percent but were 4 percent below the 1959 record. Consumption of
portland cement in Alabama was 39 percent of shipments. Out-of-
State shipments were made to Georgia (18 percent), Florida (15
percent), Mississippi (12 percent), South Carolina (6 percent), North
Carolina (4 percent), Tennessee (3 percent), and other States (3
percent). Raw materials used in manufacturing portland cement
comprised limestone and oystershell (47 percent), cement rock (33
percent), clay and shale (13 percent), and other materials (7 percent).

End uses of portland cement were as follows: Ready-mixed con-
crete (46 percent), concrete-products manufacturers (21 percent),
highway contractors (16 percent), building-materials dealers (9 per-
cent), and other uses (2 percent). Annual capacity of portland
cement plants was 16,340,000 barrels.

Southern Cement Co. and Cheney Lime & Cement Co. produced
slag cement. Shipments were 16 percent below 1960 and 78 percent
below the 1952 record.

Clays.—Twenty-one companies mined 1,517,000 tons of miscellaneous
clay at 23 mines in 12 counties for portland cement and heavy clay

roducts. Leading producers were Southern Cement Co. and Jenkins

rick Co. Production decreased 2 percent below the 1960 record.

Twelve companies mined fire clay at 13 mines in 7 counties. Lead-
ing producers were Donoho Clay Co. and Russell Coal & Clay Co.
Prodgction decreased 7 percent and was 11 percent below the 1956
record.

Harbison-Walker Refractories Co. and Thomas Alabama Kaolin
Co. mined kaolin in Barber and Marion Counties. Production in-
creased 11 percent above the 1960 record.

TABLE 5.—Fire clay sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons

Total Average Total Average

per ton per ton
Firebrick and blocK..oc-ceceaaaaan 105, 602 $278, 755 $2.64 91,825 $241,217 $2.63
Foundries and steelworks - 35,477 79, 804 2.25 26,154 68, 850 2.63
Fire-clay mortar. . .cccoccemeaeee O] (1) Q] 7.2711 14,184 1.95
Other. 2150, 165 2394, 812 22.63 2 145,063 3375,712 32.59
Total . ceeececcemeeeeeeee 291, 244 753,371 2.59 270,313 699, 963 2.59

1 Figure withheld to avoid disclosing individual company confidential data; included with ‘Other.”

2 Includes saggers, pins, stilts, and wads, heavy clay products, clay crucibles, bauxite high-alumina brick,
other refractories, and uses indicated by footnote 1.

3 Includes saggers, pins, stilts, and wads, heavy clay products, and bauxite high-alumina brick.

Lime.—Seven companies produced quicklime and hydrated lime at
eight plants in Dallas, Jefferson, and Shelby Counties for building,
agricultural, refractory, chemical, and industrial uses. Leading pro-
ducers were Southern Cement Co. (Roberta and Keystone limeiilns)
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and Longview Lime Corp. Production increased 8 percent compared
with 1960 and was about the same as in 1959, the previous record year.
Consumption of lime in Alabama amounted to 59 percent of ship-
ments. Out-of-State shipments were made to Florida (17 percent),
Georgia (11 percent), Tennessee (4 percent), Mississippi (4 perecent),
and other States (5 percent).

TABLE 6.—Lime sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton

Chemical and industrial _____._.___ 404, 747 | $4,903, 236 $12.06 478,659 | $5, 496, 500 $11.48
Other b et 131,336 | 1,690,170 12.87 100,652 | 1,374,059 13.65
Total : 536,083 | 6,593,406 12.25 579,311 | 6,870,559 11.86

1 Includes construction, refractory, and agricultural lime.

Magnesium Compounds.—Tennessee Coal & Iron produced dead-
burned dolomite for refractory use.

Mica.—Dixie Mines, Inc., mined scrap mica at the Dixie mine; pro-
duction increased 12 percent over the 1960 record. J.J.New and Dixie
Mines, Inc., mined a small quantity of sheet mica. Among the States,
Alabama ranked third in scrap mica production.

Salt.—Olin Mathieson Chemical Corp. produced salt from brine in
Washington County; output was 9 percent below the 1960 record.

Sand and Gravel.—Twenty-five companies mined sand and gravel at
80 mines in 21 counties. Leading producers were Alabama Gravel
Co., Southeastern Sand & Gravel Co., and Birmingham Slag Co.
Leading counties were Montgomery, Mobile, and Elmore. Produc-
tion increased 33 percent and was 15 percent above the 1957 record.
Of the total production, 85 percent was processed. Fifty-five percent
was shipped by truck; 42 percent, by rail; and 8 percent, by water.

Stone.—Thirty-four companies crushed limestone at 42 quarries in
18 counties. Leading counties were Shelby, Jefferson, and Colbert.
Leading producers were Lone Star Cement Corp., Birmingham Slag
Co., Madison Limestone Co., and Southern Cement Co. Production
increased 1 percent over the 1960 record. Of the total production,
59 percent was shipped by truck; 28 percent, by rail; T percent, by
conveyor belt; and 6 percent, by water.

Alabama Limestone Co. quarried dimension limestone in Franklin
County for rubble, rough architectural, sawed and cut dressed build-
ing stone, and for curbing and flagging. Production decreased 2
percent and was 40 percent below the 1956 record.
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TABLE 7.—Sand and gravel sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value

Autauga. 148, 300 $119, 550 210, 000 $207, 850
Baldwin. 8, 505 505
Barbour.... 23, 932 32, 835 21, 043 29, 567
Calhoun.. 218, 164 258, 539 283, 544 253, 504
Cherokee. - 2,294 5,416 1,798 4,292
Chilton 202, 000 164, 700 (O] (O]
Clarke 12, 000 12, 000
Conecuh 75,309 86,057
Dallas 256, 224 274, 681 148, 000 182, 300
Elmore. ) @ @ ®
E bia. (O] [ (‘; (O]
Franklin (O] (O] @ 0]
QGreene. 1) ")
Houston (1) (1) O] m
Jefferson 214,473 229,274 89, 537 100, 159
Macon 110, 836 188,178 1 1)
Mobile. 1) o 513,316 911, 466
Moanroe. 24, 488 23,102 ) o
Montgomery. 1,301,694 | 1,271,168 | 1,462,314 1,611,327
Morgan O} (0] ( 1
Russell 147,161 152, 208 @ Q@
St. Clair. 1,498 3,373 605 1,361
$ 1 “‘ @ : 116, 058 l25, 049
Undistributed.- - .- 1,687,067 | 2,015,575 | 2,978,420 3,038, 590

Total. . 4,358,636 | 4,759,104 | 5,799,944 6, 451, 922

1 Figure withheld to avoid disclosing individual company confidential data; included with
“Undistributed.” ’

TABLE 8.—Sand and gravel sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons
Total Average Total Average
per ton ) per ton

$1,180,845 |  $0.87 | 1,611,600 | $1,393,780 $0.86

432,132 .80 | '605,949 | 488130 .81

217, 821 2.29 85,626 | 200,230 234

Railroad baliast....-------.. 6,919 54 36,314 22, 657 .62
Filtration 20, 000 13,000 .65
Fill 3,008 1,880 47 13,573 6,349 47
1,007,166 | 1,342,796 1.33 | 1,803,641 | 2,470,210 1.37

1,071,127 | 1,281,962 1,20 | 1,450,966 | 1,655,079 114

i 1 D) 54, 250 51,787 .95

9257,576 | 285,749 | 2111 | 3118025 3150,700| 3 1.28

Total . oooooooccmmmccmmeee 4,358,636 | 4,759,104 1.09 | 5,709,944 | 6,451,922 L1

ldFigure w'ithheld to avoid disclosing individual company confidential data; included with ‘‘Other sand
and gravel.” -

2 Includes railroad ballast and other gravel.

3 Includes other sand, fill and other gravel.

Thompson-Weinman & Co., Moretti-Harrah Marble Co., and Ala-
bama Marble Co. crushed marble at Sylacauga for whiting, terrazzo,
and gther uses. Production decreased 5 percent below the 1960
record.

Moretti-Harrah Marble Co. and Alabama Marble Co. quarried di-
mension marble for exterior rough building stone; sawed interior,
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and cut dressed building stone; and for cut dressed monumental
stone. Production expanded 80 percent above the 1960 record.

Radcliff Materials, Inc., and Southern Oystershell Milling Corp.
crushed oystershell from Mobile Bay for cement, concrete and roads,
and poultry grit. Production increased 24 percent compared with
1960, but was 38 percent below the 1957 record.

Universal Atlas Cement Co. and Sam P. Acton crushed sandstone
for cement and refractories. Production decreased 23 percent from
1960 and was 90 percent below the 1956 record.

A. O. Brown quarried dimension sandstone for rough architectural
building stone. Production increased 9 percent over that of 1960,
but was 89 percent below the 1954 record.

TABLE 9.—Crushed limestone sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value

Cherokee. 1 )
Colbert.. 797,283 $951, 256 1, 200, 735 $1, 361, 057
Conecuh (r 1 1) 0]
Covington. . (1 (O] (O] Q]
De Kalb (O] Q] (O] (O]
Etowah O] ( (O] o
Franclin (0] [ (0] (0]
Henry- 20, 000 60, 000 16, 840 33, 680
Jackson 58, 104 72, 630 0] (0]
Jefferson. 3,213,149 3,541,744 3,404,818 3,922, 966
Limestone. .. 44,720 67, 080 61, 826 92, 739
Madison Q] (O] m (O]
Marengo O] (O] (O] O]
Marshall 0] (O] m m
Morgan O] (O] M (0]
8t. Clair. 0] Q] Q) o
Shelby. 4,085, 804 5,765,021 3,770,724 5, 505, 763
Talladega (O] (0]
‘Washinaton [0) [O) ) ®
Undistributed 4,970, 404 5,185, 867 4, 809, 222 5,084, 099

Total 13, 189, 464 15, 643, 598 13, 354, 165 16, 000, 304

tle(li‘i,gure withheld to avoid disclosing individual company confidential dats; included with *“Undistrib-
uted.

Tale.—American Talc Co. mined and ground tale in Winterboro for
insecticides, paint, toilet preparations, and pharmaceuticals. Pro-
duction rose 93 percent above the 1960 record.

Vermiculite.—Zonolite Co. exfoliated vermiculite at its Birmingham
plant, using crude vermiculite from out of State.

METALS

Aluminum.—Reynolds Metals Co. operated the Listerhill aluminum
reduction plant at Sheffield.

Bauxite.—Harbison-Walker Refractories Co., R. E. Wilson Mining
Co., and D. M. Wilson Bauxite Co. mined crude bauxite in Barbour
and Henry Counties. Production declined 51 percent. Among the
States, Alabama ranked third in the production of bauxite.

Iron Ore.—Shipments of iron ore were 12 percent less than in 1960
and the lowest since 1935. They were 59 percent below the 1942
record. Of the total shipments, 44 percent were direct-shipping ore,
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TABLE 10.—Crushed limestone sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Concrete and roads._ . ..o _.._.___. 5,731,089 | $6,990, 419 $1.22 | 6,495,775 | $8, 324,452 $1.28
Cement manufacture. . ...._____. 2,909.122 | 2,093,221 .72 | 3,548,278 | 2,483,416 .70
Fluxing stone. 1,548,053 | 2,444, 5 1.58 | 1,269,201 2,047,720 1.61
Lime manufacture._......___.. 941,018 | 1,095,819 1.16 772,190 , 200 1.25
Agstone 1,058,304 | 1,416,650 1.34 672,271 1, 085, 552 1.61
. Stone sand 66, 507 82, 548 1.24 Q] m (O]
RIPIap . - - oo 625, 483 883, 046 1.41 (O] (O] o
Asphalt filler_ . __________________ 44,295 199, 328 4.50 50,000 200, 000 4.00
Railroad ballast 19,328 25, 550 1.32 0] Q) ®
Paper. 1 1 (0] 26, 807 63, 495 2.37
Other USes 2. coee e 246, 265 412, 457 1.67 519, 553 830, 469 1.60
Total 13,189, 464 | 15, 643, 598 1.19 | 13,354,165 | 16, 000, 304 1.20

1 Figure withheld to avoid disclosing individual company confidential data; included with “ Other uses.”
2 Includes alkali, refractory, rock dust for coal mines, other uses, and uses indicated by footnote 1.

compared with 52 percent in 1960. The number of active mines de-
creased from 31 to 30, and average usable production per mine de-
creased from 137,000 tons to 120,000 tons. Among the States, Alabama
ranked fifth in the production of iron ore.

Tennessee Coal & Iron, Woodward Iron Co., and Southeastern
Coal & Iron Co. mined red iron ore (hematite) at three mines in
Jefferson and Tuscaloosa Counties. Production decreased 19 percent
compared with 1960 and was 66 percent below the 1942 record.

TABLE 11.—Usable iron ore shipments, by counties

1960 1961
County
Long tons Value Long tons Value

Barbour. 77,068 $398,914 53, 999 $251, 600
Blount ) 1 1 1
Butler 188,873 | 1,209,393 158, 734 913, 320
Calhoun. m O] O] Q]
Cherokee. ... o (1)

rensh 39, 633 299, 553 (1; O]
Franklin (O] O] [ (O]
Jefferson. (1) e ! )
Pike.. 203,770 | 1,724,410 256, 807 1, 175, 100
Shelby. 5,066 30, 401 1 : (l;
Talladega 1) ¢
Tuscal ) (1 (1) (0]
Undistributed.... 3,553,274 | 19,848,556 | 3,127,262 | 18.170,332

Total... 4,067,684 | 23,511,227 | 3,596,802 | 20,510,352

1 g‘i’guro withheld to avoid disclosing individual company confidential data; included with “Undistrib-
uted.

Twenty-one operators mined brown iron ore (limonite) for pig iron
and steel at 27 mines in 10 counties. Ieading counties were Pike
and Franklin. Leading producers were U.S. Pipe and Foundry Co.,
Glenwood Mining Co., Inc., and Shook & Fletcher Supply Co. Ship-
ments were 8 percent below those of 1960 and 60 percent below the
1942 record.
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TABLE 12.—Mine production and shipments of crude iron ore

1960 1961
Number | Long tons | Number | Long tons
of mines of mines
Mine production:
By varieties:
Hematite. 4| 3,317,487 3 2, 688, 269
B Ilailg;it;lr;m g 27 | 3,851,000 27 2, 867, 627
methods:
v Open pit 4,014, 369 28 | 2,878,053
Underground. - - 3| 3,154,118 2| 2,677,843
Shipments from mines:
Direct to consumers. 41 2,097,317 4 1, 594, 509
To beneficiation plants___ 27 | 5,060,966 27 | 4,052,356
TABLE 13.—Usable iron ore production and shipments
1960 1961
Iron content Iron content
Long tons natural Long tons natural
(percent) (percent)
Production:
Hematite. . . 3,206, 911 37 2, 583, 469 36
Limonite. 1,028, 548 45 799, 683 47
Shipments:
Direct shipping ore. 2,097,317 37 2, 005, 000 36
Concentrates and Sinter- .. -cceceeoceeaaaan 1,970, 367 45 ‘1, 592, 000 47

Magnesium.—Alabama Metallurgical Corp. manufactured magne-
sium from dolomite at Selma.

Pig Iron and Steel.—Tennessee Coal & Iron, Republic Steel Corp.,
Woodward Iron Co., and U.S. Pipe & Foundry Co. produced 8,531,000
tons of foundry, basic, low-phosphorus, direct-casting, and malleable
pig iron, compared with 3,545,000 tons in 1960. Value of shipments
was $202,946,000, compared with $200,366,000 in 1960. Iron ore con-
sumed in blast furnaces, steel mills, and agglomerating plants was 68
percent domestic and 32 percent imported. Imports of iron ore were
37 percent less than in 1960 and 55 percent below the 1959 record.

REVIEW BY COUNTIES

Mineral production was reported from 46 of the State’s 67 counties,
compared with 47 in 1960. Leading counties were Jefferson, Mobile,
Walker, and Shelby, which together supplied 83 percent of the total
value. A considerable quantity of sand and gravel was produced by
the Alabama State Highway Department from various places through-
out the State.

Autauga.—Dallas Sand & Gravel Co., Inc., mined building sand and
fluxing gravel.

Baldwin.—Production of crude petroleum from 6 oil wells was 24

ercent less than in 1960. Fairhope Clay Products Co. mined miscel-

aneous clay for heavy clay products.
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Barbour.—H. D. Loflin, Rucker Mining Co., Davis Bros., and B & C
Mining Co. mined brown iron ore for iron and steel. R. E. Wilson
Mining Co. and D. M. Wilson Bauxite Co. mined bauxite for chemicals
and refractories. Harbison-Walker Refractories Co. mined refractory
kaolin for firebrick and block. McKenzie Construction Co. mined
building and paving sand, and paving gravel.

Bibb.—Six coal mines were active; %eading producers were Fitts &
Gay Coal Co. (No. 1 strip mine) and Blocton Coal Co. (Belle Ellen
No. 9 mine).

TABLE 14.—Value of mineral production in Alabama, by counties*

1960 1961 Minerals produéed in 1961 in order of value

$119, 550 $207,850 | Sand and gravel.
2) Petroleum, miscellaneous clay.

) @ Iron ore, kaolin, bauxite, sand and gravel.
90, 664 151,936 | Coal.
1, 626, 264 1,278,774 | Coal, cement, iron ore, fire clay, sandstone.
1, 209, 393 913,320 | Iron ore.
568, 509 Sand and gravel, fire clay, iron ore, miscellaneous clay.
@ 4,292 | Sand and gravel.
164, 700 ?) Do.
’; Petroleum,
g’ Do.
® ) Limestone, native asphalt.
?) ® Limestone, sand and gravel.
) 3) Limestone.
299, 553 @ Iron ore.
415,249 186, 957 .
274, 681 ® Sand and gravel, lime.
@ ) Limestone.
® (*) Sand and gravel, miscellaneous clay.
® @ Petroleum, sand and gravel, miscellaneous clay.
@ @ Limestone.
2, 3226, 542 3,023,514 | Iron ore, limestone, sand and gravel, fire clay.
3) g) Bauxite, limestone.
) ) Sand and gravel.
113, 300 2) Coal, limestone.

106, 485, 039 96, 722, 493 | - Coal, cement, iron ore, limestone, miscellaneous clay,
sand and gravel, sandstone, fire clay, lime.
67,080 92,739 | Limestone.

188,178 @3 Sand and gravel.
® (¢ Limestone, miscellaneous clay.
* (3 Cement, limestone.
(’; ® Coal, kaolin, natural gas.
[0 ® Limestone.
® ® Petroleum, cement, oystershell, sand and gravel, mis
cellaneous clay.
23,102 ® Sand and gravel.
1, 410, 668 . Sand and gravel, miscellaneous clay.
2 2) Limestone, sand and gravel.
1,724,410 1,175,100 | Iron ore.
2 0 Mica.
497,251 ® Miscellaneous clay, sand and gravel.
- (O] ® Cement, llnllesume, miscellaneous clay, fire clay, sand
and gravel.
Shelbyecamcaceaniaan 19, 571, 650 22, 511, 965 C%ment, lime, limestone, coal, miscellaneous clay, iron
re.
[O) ® Marble, limestone, sand and gravel, tale, iron ore.
4, 443,740 3,885,211 | Coal, iron ore, sand and gravel,
25, 482, 624 Coal, fire clay.

Limestone, sait. miscellaneous clay.
575,343 487,206 | Coal.
3 49, 829, 510 83, 769, 643

3217,507,000 | 214,411,000

1The following counties are not listed becauss no production was reported: Bullock, Chambers, Clay.
Cleburne, Coffee, Coosa, Dale, Fayette, Ge:illevs, Hale, Lamar, Lauderdale, Lawrence, Lee, Lowndes,

Pe Pickens, Sumter, Tallapoosa, and cox.
3 Figure withheld to avoid disclosing individual company confidential data; included with “Undistrib-
ated.”

ted.
3 Revised figure,
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Blount.—F'ive coal mines were active; leading producers were Rob-
bins Coal Co., Inc. (Southview strip mine), Youngblood Coal Co.
(Lehigh strip mine), and Alabama Coal & Ore Co., Inc. (Hopewell
strip mine). Shook & Fletcher Supply Co. abandoned the Taits Gap
mine, which had produced brown iron ore for many years, and re-
opened the old Champion brown iron ore mine. Cheney Lime &
Cement Co. produced masonry and slag cements at the Graystone
mill. Harbison-Walker Refractories Co. (Thermal mine) and Lehigh
Coal Co. (Lehigh mine) produced fire clay for firebrick and block
and for other refractories. A. O. Brown quarried a small quantity
of dimension sandstone for rough architectural use.

Butler.—Seven companies mined brown iron ore for pig iron and
steel; leading producers were Woodward-Acree Mining Co., KMC
Mining Co., and Smith Mining Co.

Calhoun.—J. E. and F. D. Brown, and B. C. Ingram & Sons mined
brown iron ore for pig iron and steel. Wade and Vance Sand &
Gravel Co., Inc., and John B. Lagarde, Inc., mined structural sand
and gravel. Donoho Clay Co. and Dixie Clay Co. mined fire clay.
Agricola Brick Co. mined miscellaneous clay for heavy clay products.

Cherokee.—Wolf Creek Sand Co. mined a small quantity of molding
sand.

Chilton.—Southeastern Sand & Gravel Co., Inc., mined building, pav-
ing, filter, and railroad ballast sand, and building, paving, and rail-
road ballast gravel.

Choctaw.—Crude petroleum production from 70 oil wells was 11 per-
cent less than in 1960. One new producing well was drilled during
the year.

Clarke—Crude petroleum production from 13 wells increased con-
siderably over 1960.

Colbert.—Alabama Asphaltic Limestone Co. (Margerum quarry)
mined native asphalt for roadstone. Ralph Rogers & Co., Inc., Tri-
States Limestone, Inc., and Alabama Asphaltic Limestone Co. (Ma-
loney quarry) crushed limestone for roadstone, agstone, railroad bal-
last, and stone sand.

Conecuh.—Alabama Aggregate and Conecuh Lime Co., Inc., crushed
limestone for roadstone and agstone. Castleberry Gravel Co. and
the State highway department mined building and paving sand and

avel.
gT(!oving‘ton.—-Miller Lime Pit (Florala quarry) crushed limestone for
roadstone and agstone.

Crenshaw.—McGhee & Merrill Co. (Searcy mine) mined brown iron
ore for pigiron and steel.

Cullman.—Five coal mines were active; the leading producer was
Marigold Coal, Inc. (No. 2 strip mine).

Dallas.—C. Pierson Cosby mined building, paving, fill, molding, and
railroad ballast sand, and building, paving, railroad ballast and other

aiwel. Alabama Metallurgical Corp. produced dolomitic lime at

elma.

De Kalb.—Pearsall Limestone, Inc., crushed limestone for concrete
and roads.

Elmore.—Alabama Gravel Co. mined structural sand and gravel.
Jenkins Brick Co. mined miscellaneous clay for heavy clay products.



THE MINERAL INDUSTRY OF ALABAMA 69

Escambia.—Crude petroleum production from 36 oil wells was about
the same as in 1960. Dixie Sand & Gravel Co. and Flomaton Gravel
-Co., Inc., mined building, paving and fill sand and gravel.. Keego
Clay Products Co. mined miscellaneous clay for heavy clay products.

Etowah.—Republic Steel Corp. produce Il;ig iron and steel at the
Gadsden plant. Birmingham Slag and Alabama Aggregate crushed
limestone for concrete and roads, agstone, and fluxing stone.

Franklin—U.S. Pipe & Foundry Co. (Russellville No. 15 mine),
Shook & Fletcher Supply Co. (Blackburn mine), and Walton, Hester
& T. E. Farned mined brown iron ore for pig iron and steel. Alabama
Limestone quarried dimension limestone at the Rockwood and Aday
mine for rubble, rough architectural, veneer, sawed and dressed build-
ing, cut and dressed building, curbing and flagging. Clark & Ford,
Inc. (Isbell quarry), crushed limestone for roadstone and agstone.
Tennessee Valley Sand & Gravel Co. mined building and paving sand
and gravel, and fire clay at the Spruce Pine mine. '

Henry.—Harbison-Walker Refractories Co. mined bauxite for re-
fractories. Abbeville Lime Co. crushed limestone for agstone.

Houston.—L. C. Smith Sand & Gravel Co., and Speigner Concrete
Block Co. mined structural and fill sand and gravel.

Jackson.—Four coal mines were active; the leading producer was
Reams & Smith Coal Co. (No. 1 mine). Porter Brown Limestone
Co. crushed limestone for concrete and roads.

Jefferson.—Seventy-three coal mines were active; leading mines were
the Maxine mine (Alabama By-Products Corp.), Concord No. 1
mine (Tennessee Coal & Iron),and Edgewater mine (Tennessee Coal
& Iron).

Tennessee Coal & Iron operated the Wenonah red iron ore mines;
Woodward Iron Co. operated the Pyne mine and made shipments from
the Songo mine.

Tennessee Coal & Iron, Woodward Iron Co., U.S. Pipe & Foundry
Co., and Republic Steel Corp. produced pig iron, and Tennessee
Coal & Iron produced steel.

Universal Atlas Cement, Lehigh Portland Cement Co., Lone Star
Cement Corp., and Alpha Portland Cement Co., produced masonry
and portland cements; Southern Cement Co. produced masonry and
slag cements. FEight quarries crushed limestone for cement, road-
stone, agstone, fluxing stone, lime, railroad ballast, and refractories;
leading producers were Dolcito Quarry Co., Tennessee Coal & Iron,
and Universal Atlas Cement. Tennessee Coal & Iron (Ensley works)

roduced quicklime for chemical, industrial, and refractory uses.
geven companies mined miscellaneous clay for cement and heavy clay
products; leading producers were Natco Corp., Lehigh Portland Ce-
ment Co., and Universal Atlas Cement.

Wade Sand & Gravel Co., Inc., mined structural sand and gravel.
Universal Atlas Cement and Sam P. Acton crushed sandstone for
cement and refractories. W. S. Dickey Clay Mfg. Co., Dixie Fire
Brick Co., Inc., and Bibby Coal, Shale & Clay Co. mined fire clay
for firebrick and block, fire-clay mortar, and heavy clay products.
Zonolite Co. exfoliated vermiculite at its Birmingham plant, using
materials from out of State.
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Limestone.—Limestone County Board of Revenue crushed limestone
for concrete and roads. .

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

Madison.—Madison Limestone Co., Inc. (Pluski Pike & Airport
quarries), and Alabama Rock Co. crushed limestone for roadstone and
agstone. Alabama Brick & Tile Co. and Huntsville Brick & Tile Co.
mined miscellaneous clay for structural clay products.

Marengo.—Lone Star Cement Corp. produced portland cement at
the Demopolis mill and crushed limestone for cement. '

Marion.—Twenty-six coal mines were active; leading producers
were Clifty Mining Co. (Brilliant mine), Brookside-Pratt Mining
Co. (New River strip mine), and Wood & Burleson Coal Co. (No. 2
mine). Thomas Alabama Kaolin Co. mined kaolin at Hackelburg. A
small quantity of natural gas was marketed.

Marshall—C. A. Lang%ord crushed limestone for roadstone and
agstone.

g]?l[obile.-—Production of crude petroleum from 801 oil wells decreased
6 percent below 1960; during 1961, 41 new producing wells were
drilled. Ideal Cement Co. produced portland cement at Mobile, using
oystershell dredged from Mobile Bay. Radcliff Materials, Inc., and

outhern Oystershell Milling Corp. dredged oystershells from Mobile
Bay for concrete and roads, cement, and poultry grit. Radcliff Mate-
rials, Inc., mined building and paving sand and gravel. Ideal Cement
Co. mined miscellaneous clay for cement.

Moriroe.—Mannings Sand & Gravel Co. mined structural sand and
gravel.

Montgomery.—Six companies mined building, paving, and railroad
ballast sand and gravel; leading producers were Alabama Gravel Co.,
Birmingham Slag, and Southeastern Sand & Gravel. Jenkins Brick
Co. and Excelsior Brick Co. mined miscellaneous clay for heavy clay
products.

Morgan.—Trinity Stone Co., Inc., and Waters Quarries, Inc., pro-
duced limestone for riprap, concrete and roads, and agstone. Decatur
Sand & Gravel Co. mined building and paving sand and gravel.

Pike.—Six mines produced brown iron ore for sale to iron and steel
}i}-?nts; leading producers were Glenwood Mining Co., Inc. (Spring

ill mine), and Henderson Mining Co. (Goshen mine).

Randolph.—Dixie Mines, Inc., mined and ground scrap mica for
paint, roofing, and oil-well drilling. Small quantities of sheet mica
were produceci by Dixie Mines, Inc.,and J. J. New.

Russell.—Bickerstaff Brick Co., Inc., Dixie Brick Co., and Bicker-
staff Co., Inc., mined miscellaneous clay for heavy clay products.
Consolidated Gravel Co., Inc., mined building, paving, and railroad
ballast sand and gravel.

St. Clair—National Cement Co. produced masonry and portland
cements at the Ragland mill. National Cement Co. and Clemment
Bros. crushed limestone for concrete and roads and cement. National
Cement Co. and Ragland Brick Co. mined miscellaneous clay for
cement and heavy clay products. Riverside Clay Co. (Pell City and
Riverside mines) mined fire clay for foundries and steel works. Wolf
Creek Sand Co. mined a small quantity of molding sand.
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Shelby.—Thirteen coal mines were active; the leading producer was
Southern Electric Generating Co. (Segco No. 2 mine). Shelby Sand
& Ore Co. mined brown iron ore for pig iron and steel. Southern
Cement Co. produced masonry and portland cements at the Calera
mill. Five lime companies produced quicklime and hydrated lime for
agricultural, building, chemical, and industrial uses; leading produc-
ers were Southern Cement Co. (Roberta limekiln) and Longview Lime
Corp. (Saginaw limekiln). Ten quarries crushed limestone for con-
crete and roads, agstone, papermills, cement, lime, riprap, fluxing
stone, magnesium metal reduction, railroad ballast, asphalt filler, rock
dust for coal mines, chemicals, and stone sand ; leading producers were
Southern Cement Co. (Roberta quarry), Birmingham Slag (Calera
quarry), and Alabama Aggregate (Pelham quarry). Southern Ce-
ment Co. mined miscellaneous clay for cement.

Talladega.—James Rucker mined brown iron ore at Sylacauga for
Eig iron and steel. Thompson-Weinman & Co., Moretti-Harrah Mar-

le Co., and Alabama Marble Co. crushed marble for terrazzo, whiting,
and other uses. Moretti-Harrah Marble Co. and Alabama Marble Co.
quarried dimension marble for rough exterior; dressed, sawed, and
cut interior and exterior building stone; and dressed, cut, monumental
stone. Porter Brown Limestone Co. crushed limestone at Childersbur;
for concrete and roads. John B. Lagarde, Inc., mined structural san.
and gravel. American Talc Co. mined talec at Winterboro for paint,
insecticides, toilet preparations, and pharmaceuticals.

Tuscaloosa.—Nine coal mines were active; leading mines were the
Riverbank strip mine (DeBardeleben Coal Corp.), the Kellerman
No. 4 strip mine (Twin Seam Mining Co.), and the C. L. Abston Coal
Co. strip mine. Southeastern Coal & Iron Co. mined red iron ore at
Dudley. Shook & Fletcher Supply Co. mined brown iron ore at the
Adkins mine. Yazoo Gravel Co., Inc., and Tuscaloosa Sand & Gravel
Co. mined building, fill, and other sand and gravel.

Walker.—Fifty-one coal mines were active; leading producers were
the Segco No. 1 mine (Southern Electric Generating Co.), and the
Gorgas mine (Alabama Power Co.). Russell Coal & Clay Co., Natco
Corp., and H. H. Taft Coal Co. mined fire clay for firebrick and block.

Washington.—Lone Star Cement Corp. produced crushed limestone
and miscellaneous clay at the St. Stephens quarry. The materials
were ship to Louisiana for use in making cement. Mathieson
Alabama Chemical Corp. recovered salt from brine at its plant near
McIntosh.

Winston.—McCoy Coal Co. operated the Winston strip mine.
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ETROLEUM and natural gas again dominated the news of the
P mineral industry in Alaska in 1961. Value of oil and gas in-
creased from $1.8 million in 1960 to $17.8 million as additional
producing wells in the Swanson River field on the Kenai Peninsula
were connected to the Swanson-Nikiski pipeline; pipeline capacity
was increased from 10,000 to 30,000 barrels per day. The Kenai-
Anchorage gasline was put into service in August, and thereby natural
as from the Kenai unit became available to the city of Anchorage.
t the close of the year, Standard Qil Co. of California had almost
completed development drilling at Swanson River; crude oil produc-
tion was at the rate of 26,000 barrels per day. Additional testing
of gas strata at Swanson River confirmed earlier indications of large
gas reserves in the field. Union Oil Co. and Ohio Oil Co. outlined
increased gas reserves at the Kenai unit (Kalifonsky Beach) through
further drilling. On the Kenai Peninsula, Standard Oil Co. of
California discovered gas at Falls Creek and Union-Ohio discovered
gas at Sterling. No new oilfields were discovered.

Value of mineral production in Alaska increased 59 percent. The
spectacular rise in value of oil and gas, from 6 percent of the total
value of mineral products in 1960 to 51 percent in 1961, accounted for
all of the increase. All other major mineral commodities except the
platinum-group metals were less in value in 1961.

Coal was second in value among the mineral products of the State.
Tonnage was 2 percent more than in 1960, but value, perhaps reflect-
ing the industry’s bid to retain military consumers after natural gas
had come into the Anchorage area, was 7 percent less than in the
preceding year. Output of sand and gravel was 13 percent less in
quantity, and 24 percent less in value than in 1960. Operations of
both commercial producers and Government agencies were less. Out-
put of gold dropped sharply. Reduced activity in the dredge fields
at Fairbanks and Nome was largely reflected by a 32-percent decrease
in value of Alaska gold. When the closing of these fields was
announced for the end of the 1963 season, the gold mining industry,

1 Physical sclentist, Bureau of Mines, Juneaun, Alaska.

2 Commissioner, Deﬁmrtment of Natural Kesources, State of Alaska, Juneau, Alaska,
8 Statistical clerk, Bureau of Mines, Juneau, Alaska.
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for years the bulwark of the State’s mineral production, seemed
destined for a minor role in the mineral economy. Production of
mercury, both in tonnage and value, was slightly less than in 1960.
As in previous years almost all Alaska mercury was produced at the
Red Devil mine of Alaska Mines and Minerals, Inc., Kuskokwim
River region. Goodnews Bay Mining Co., operating placers near
Platinum in the southwestern part of the Kuskokwim River region,
was again the only producer of primary platinum in the United
States. Yardage washed and metal recovered were greater than in
1960.
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Fieure 1.—Cumulative value of mineral production in Alaska, by major com-
modities, 1906-60 (5-year averages), and 1961, by year.

Exploration expenditures for metals and nonmetals decreased 16
percent. Interest in southeastern region mineral deposits, however,
remained strong. About 10 mining companies had field parties or
drill crews in the Southeastern region searching for copper, nickel,
iron, limestone, gypsum, gold, and silver. Bear Creek Mining Co.
(Kennecott Copper Corp. subsidiary) continued exploration on the
Ruby Creek copper prospect, northwestern Alaska region. The com-
pany made public no reports on the deposits.

Employment.—Activity at 175 mining and milling operations fur-
nished employment for 1,179 men, compared with 181 operations and
1,715 men in 1960. Eighteen purely prospecting or exploring opera-
tions employed 100 men. In addition, petroleum operations, includ-
ing both exploration and production activities, employed 589 men.

Injuries.—Two fatalities marred the accident record for the State
in 1961. A skindiver, placering for gold on Sixmile Creek near Hope
on the Kenai Peninsula, was swept to his death into Turnagain Arm.
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In December, a cave-in at the Suntrana coal mine (Nenana field)
resulted in the death of one miner and serious injuries to two others.
Lost-time accidents increased from 86 to 103. Time lost, not includ-
ing two open cases from the Suntrana accident, was 2,029 days. For
statistical purposes, a fatality was entered as 6,000 days lost; the
ﬁgux(';,s need to be increased by 12,000 to allow for the two fatalities
noted.

TABLE 1.—Mineral production in Alaska®

1960 1961
Mineral Quantity Val Quantit; Val
uan alue uantity alue
(thousands) (thousands)
Clays.._. short tons._ 1,150 $10
Coal (bituminous) - ...__.__.____. thousand short tons__ 722 6,318 737 $5, 868
Copper (recoverable content of ores, ete.).._short tons_. 41 26 92 55
QGold (recoverable content of ores, ete.)
thousand troy cunces__ 168 5,887 114 3,998
Mercury. 76-pound flasks__ 4,459 940 4,129 816
Natural gas. million cubic feet. - 246 30 631 129
Petroleum (crude) ..____.__ thousand 42-gallon barrels__| - 559 1,230 26,325 217,647
Sandand gravel _________________ thousand short tons__ 6,013 5,483 5,241 4,185
Silver (recoverable content of ores, ete.)
thousand troy ounces.__ 26 23 18 17
Stone thousand short tons__ 275 852 O] ®
Value of items that cannot be disclosed: Gem stones,
lead, peat (1960), platinum-group metals, stone (1961),
and uranium 41,061 2,018
Total Alaska. 421, 860 34,733

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

2 Preliminary figure.

3 Figure withheld to avoid disclosing individual company confidential data included with “Value of
items that cannot be disclosed.”

4 Revised figure.

TABLE 2.—Expenditures by major companies for exploration and prospecting

(Thousand dollars)
Expenditures
Type and region
1960 1961
Metals exploration:
Southeastern Alaska. .. . $1,300 $1, 000
Copper River and Prince William Sound 25 20
Kuskokwim River and Yukon River. 85 75
Northwestern Alaska. 400 550
Other. 290 125
Total metals 2,100 1,770
0il and gas:
Exploration, development, and production 35,000 |-meooommenae
Exploration 24, 405
Development and production 18, 000
Total oil and gas. 35, 000 42, 405
Grand total_ 37,100 44,175

Source: Division of Mines and Minerals, Department of Natural Resources, Alaska.
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TABLE 3.—Coastwise receipts and foreign mineral trade

1959 1960
Commodity
Coast-| Im- Ex- | Coast- | Im- Ex-
wise | ports | ports wise | ports | ports
receipts receipts,

Anthracite, bituminous coal and lignite, coal and coke

briquettes, and coke..._.._____________ short tons.__ 857 30 feeeoooo 815 20 focooaeen
Motor fuel and gasoline.___________ thousand barrels__ 7 )
Qas, oil, distillate, and residual fuel oil..________ do.___ 13 O]
Petroleum asphalt short tons..
Lubricating oil and greases__...___. thousand barrels. .
Petroleum products, not elsewhere classified_.__do..._ 146 13 93
Building t 376-pound barrels._{302, 426 154 | _______ 377,539 | 36,793 |- oo
Building, monument, and other stone manufacturers,

not elsewhere classified_ ... ... ... short tons__| 3,499 1,904
Clays and earths do-.._| 1,340 784 39
Brick and tile. do..__| 1,910 - 1,310
Sulfur. do.... 8,110 7,952
Sand, gravel, and crushed rock, including limestone

: short tons._ 739 14, 306

Iron ore and concentrates do.__. 153 110
Iron and steel scrap. do_. 524 | ... 6, 257 220 | 2,394
Iron and steel products do._.| 31,370 || 35,077 | 17,379 170
Al um metal and alloys in crude and semifabri-

cated forms._ .. short tons.. 307 724
Copper semifabricated forms. ... _..__..________ do_... 532 743
Lead and lead-base alloys in crude and semifabricated

forms. short tons.. 20 6
Other nonferrous ores, concentrates, metals and scrap,

except precious, in crude and semifabricated forms

short tons.. 16

Fertilizer materials do.___| 1,417 L1315 70 P 3,230 | 2,204 [ceeeo-

1 Less than 1,000 barrels.

Source: Waterborne Commerce of the United States, Part 4, Pacific Coast, Alasksa, and Pacific Islands,
calendar years, 1959-60, by the U.S. Army Corps of Engineers.

Wages and Hours.—Mines in Alaska operated an average of 138 days.
The seasonal nature of many mining operations and the reductions
in operations part way through the season in the Fairbanks and
Nome ((iiredge fields combined to produce the low figure for days
operated.

For the minerals industries covered by the Employment Security
Act (operators with hired labor), monthly earnings averaged $839.
Monthly earnings in metal mining were $619, in nonmetals, $712; in
goal mining, $955; and in oil and gas (production and exploration),

958.

TABLE 4.—Number of establishments in the mineral industries in 1961, classified
by number of employees

Number of establishments employing—
Type of operation
1-9 10-19 20-29 30 and
over!
Metal mines 2 125 7 2 5
Nonmetal mines. . 43 1
uarries and mills 2 3 ) 3N 1
o0al mines. 1 1 3
Total 171 10 3 9

1 Includes 3 operations employing 30-39; 4 operations, 40-49; 1 operation, 60-69; 1 operation, 90-99.
3 Includes assessment, exploration, and development operations.
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TABLE 5.—Employment and injuries in the mineral industries in 19611

Number Number Injuries (number)
Type of operation of men of days | Man-days
working worked
(average) | (average) Fatal | Nonfatal
Met?l.d
Lode 54 206 11,101 9
Mills 5 313 )
Placer: 1,865
Dredge 310 144 44, 566 38
Nonfloat.. 156 89 13,944 5
Hydraulic. 18 107 ‘1,925
Small-scale hand 3 70 210
Assessment, exploration, development, and/for
prospecting 2. 119 95 11,270 1 3
Nonmetal mines3._. 356 90 31,871 |ecceecmcecfccaccaaa
uarries and mills. 74 101 7, 490
oal 184 288 53, 041 1 48
Total 1,279 138 176, 983 2 103

1 Excludes officeworkers.

2 Includes 31 men in placer assessment, exploration, development and/or prospecting; 84 in lode, and 4
in limestone exploration.

8 Sand and gravel operations.

_ Legislation and Government Programs.—Establishment of an all-rail
link between Alaska and the States to the south through a Canadian
Interconnection was recommended by the Alaska International Rail
and Highway Commission in its report to the Congress. Along with
the economic advantages that all-rail service would bring in the
development of Alaska and the Canadian Northwest, the commission
stressed the importance of the service to the Defense Department and
civilian defense. Construction of a 380-mile extension to the Alaska
Railroad (ARR) from Rex Station, 65 miles south of Fairbanks, to
the international boundary at a point 25 miles north of the Alaska
Highway, and extension (fiy Canadian rail lines through Summit Lake,
_ north of Prince George, to Whitehorse and thence to the ARR eastern
terminus would effect the connection. Estimated cost of the Alaska
section was $114 million. Under highway projects, the Commission
recommended construction and hard surfacing of a Hazelton-Atlin-
Alaska Highway road, using 194 miles of the Stewart-Cassiar High-
way ; construction of hard-surfaced feeder highways from the Hazel-
ton-Atlin-Alaska Highway project to the Alaska port cities of Peters-
burg, Wrangell, and Juneau; relocation of parts of the Haines cutoff
to make it an all-weather route; and upgrading, minor relocation,
and line improvements of 790 miles of the Alaska Highway. Also
recommended was a ferry system joining southeastern Alaska coastal
cities with mainland highways through Prince Rupert, British Co-
lumbia. The State government had the ferry project well under way
at yearend ; funding, engineering studies on routes and terminals, and
bids for equipment were completed. Passenger, automobile, and
freight service were to be provided from Juneau-Haines to Prince
Rupert along the Inside Passage.

In June, State officials met with counterparts from British Colum-
bia and the Yukon Territory in a 2-day conference aimed at planning
and coordinating goals in the fields of resources development, trans-
portation, and communications. Matters discussed included paving
the Alaska Highway, the impact of the new ferry system on the
region, hydroelectric developments, and a regionally integrated pipe-
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line system. Representatives of the Federal Governments of both
Cana(i; and the United States joined in the conference.

Lease applications on 400,000 acres of potential oil lands on the
Kenai Moose range just south of the recently discovered oil and gas
fields were denied by the Department of the Interior. Because 168
applications, some of which were filed as far back as 1954, were
rejected, southern parts of the range were closed to oil development.

Studies of Project Chariot, the proposal to create an artificial har-
bor near Cape Thompson 100 miles north of the Arctic Circle on the
Chukehi Sea through use of nuclear explosives, continued during the
year. Six large-diameter drill holes ranging from 17 to 27 feet in
depth were put down in the frozen mudstone at Cape Thompson.
Plans called for blasting the holes in the 1963 season, using 1,000
pounds of conventional high explosives per hole so that scientists
might make additional studies of basic engineering characteristics of
the mudstone and obtain data on cratering effects as related to depth
of charge. A preliminary cratering experiment in which a 256-
pound charge of high explosive was detonated at a depth of 8.7 feet
was conducted in November 1960. Project Chariot required Presi-
dential approval and no date for the nuclear explosions was set.
If approved, five nuclear devices were scheduled to be exploded to
create the manmade harbor. Four of the devices were to be 20 kilo-
ton charges, the fifth was to be a 200 kiloton charge.

Arthur D. Little, Inc., under a contract with the State, reported
on its study of the economy of Alaska. The Little report, stressing
the awareness of Japanese and United States businessmen of high
labor costs in Alaska, stated that growth in the State would depend on
development of metals and minerals, including coal, oil, and natural
gas, and hydroelectric power. Sections of the report dealt in detail
with the following topics: Economics of Alaska Coal Development,
Liquefied Methane Shipment from Alaska to Japan, Alaska Iron and
Copper Deposits, A Refinery for Alaska, and Pipelining Arctic Crude
toTidewater.

The Secretary of the Interior announced at midyear that gold,
silver, iron ore, bismuth, sulfur, and tellurium had been added to
the list of minerals eligible for exploration aid under the Office of
Minerals Exploration (OME). The latter participated to the extent
of 50 percent in exploration costs for the eligible commodities on
approved projects. Repayment to the Government would be from
royalties on ore discovered; if ore were not discovered, the Govern-
ment contribution would be canceled with no further liability to own-
ers or operators. At yearend, OME was considering an application
for an exploration loan on a lode-gold property in the Chandalar area.

State legislation included a bill providing for new mining regula-
tions. Of particular interest was a provision for mineral prospecting
permits, allowing a prospector 2 years to search for minerals on State-
owned land. During this time, he was protected from any adverse
entry and was assured of the right to file for a noncompetitive lease on
any valuable mineral found. The regulations included State-owned
offshore lands.

Transportation.—Although approval of higher waterborne freight
rates, increased 10 percent on an interim basis in January 1960, still
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was being considered by the Federal Maritime Commission, Alaska
Steamship Co. applied for additional increases in rates ranging from
10 to 20 percent, late in December. Rates on groceries shipped by
barge into Anchorage from west coast ports were reduced 15 to 47
percent. Use of shipping vans to unitize lots allowed the reduced
rates. Surcharges on shipments from Japan to Alaska were reduced
from the 30-percent rate previously in effect to 10 percent. Cement,
pipe, fertilizer, and steel and iron products were excepted from the
surcharge.

The Griffiths Line of Seattle began weekly barge service to south-
eastern Alaska in September. The new service was equipped to
handle both van and railroad car shipments. Griffiths, hauling chem-
icals and supplies for Alaska Lumber and Pul Co., had been operat-
ing between Sitka and Seattle exclusively. Brga,nization of a new
firm to provide combination highway-water service from Prince Ru-
pert, British Columbia, to southeastern ports was announced in De-
cember. Alaska-Seattle Motor Express planned to haul freight in
vans to Prince Rupert thence via the new Alaska ferry system to
southeastern destinations. The new service was to replace the all-
water shipping service of Ketchikan Merchants Cooperative Associa-
tion. Canadian National Railways, in cooperation with the Alaska
Railroad, announced plans for rail-water service from the Eastern
and Central United States to Port Whittier (near Anchorage) and
goints on the Alaska Railroad. Service, to include shipment in

reight cars and piggybacking of trucks, was to start in the spring of
1962. :

Commercial operations of the Port of Anchorage facility began in
the spring. Original estimates that the port would handle 130,000
tons proved over optimistic; tonnage for the year was approximately
38,000 tons from some 200 vessels using the new dock. Tonnage for
1962 was estimated to reach 85,000. Increased shipments from J. apan,
transportation of drilling equipment for the oil industry, and ship-
ments of military supplies were expected to provide most of the addi-
tional tonnage.

TABLE 6.—Freight rates,' Seattle to selected Alaskan cities

(Cents per hundred pounds)
Seattle to—
Commodity Seward Anchorage via | Fairbanks via
Seward‘ Seward
1960 1961 1960 1961 1960 1961

Machinery. 161 160 | 257 317 300 431
Groceries 170 170 327 441

5 [ T 24,000-pound minimum 260 260 344 34

DO e 60,000-pound minimum. 233 233 292 292
Diesel oil 150 150

Do 30,000-pound minimum 210 210 308 308
Ores and concentrates (southbound only) 2._____._____ 86 86

Dot 20,000-pound minimum__ 1254 1353 161 17

1 Effective June 1, 1959, rates include all-risk insurance.
to’ Vz;l]ue tlinot to exceed $60 per ton. Rate increases 25 percent for each additional $60 (or fraction) per
n valuation. .

Source: Alaska Steamship Co.
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Federal appropriations for road construction in the fiscal year
ended June 30, 1962, were $37 million. U.S. Department of Agri-
culture, Forest Service highway funds and National Park Service
road funds totaled $3.2 million. Funds available from all sources
for roadbuilding, including State matching funds and pioneer access-
road funds, totaled $42.4 million. By the end of the 1961 construction
season, the Federal Bureau of Public Roads had completed its ad-
ministration of all highway contracts in Alaska outside of the Forest
Service and National Park Service road programs.

In southeastern Alaska, work on the section of road from the Shrine
River to the Herbert River was substantially completed. Construc-
tion of the Eagle River to Yankee Cove road was well underway.
Both were in the Juneau area. At Ketchikan, the Clover Pass to
Lunch Creek Highway was opened. Initial work was started on the
section from Blind Slough to Dry Strait at Petersburg. Grading of
the Nenana-Rex State Highway 3 in central Alaska was completed.
On the Seward Peninsula, work was in progress on the Nome end
of the Penny River-Sinuk River section and on the Bluestone-Teller
section of the Nome-Teller Highway. Bridges were constructed at
the East Fork of the Solomon, the Fox River, and Bear Creek on the
Nome-Council road.

REVIEW BY MINERAL COMMODITIES
METALS

Antimony.—Extensive repairs and additions were made to the mill
at the Stampede mine, northeast of Kantishna, during the year. A
pioneer access road linking Stampede with Lignite on the Alaska
Railroad was within a mile of connecting with the mine road. The
mine operators, planning to ship antimony concentrates to Japan,
were negotiating for a contract with Japanese interests at yearend.

The Elaska Mines and Minerals, Inc., Red Devil mine made one
shipment of mercury soot containing high antimony to Japan for
test purposes.

Beryllium.—The Federal Bureau of Mines continued to study the
beryllium resources of Alaska. It did fieldwork on the Seward Pe-
ninsula and in southeastern Alaska. Work on the Seward Peninsula
included examinations of pegmatitic and nonpegmatitic deposits as-
sociated with tin-tungsten-fluorine mineralization at Ear Mountain,
Cape Mountain, and Lost River.

Copper.—Only a small quantity of copper was produced in Alaska
in 1961. Exploration continued on deposits in southeastern Alaska,
Copper River, and northwestern Alaska regions. Bear Creek Mining
Co., exploration subsidiary of Kennecott Copper Corp., was again
active at the Ruby Creek copper prospect, northwest of Shungnak.

Gold.—Value of gold produced decreased 32 percent to just below
$4 million and was only 12 percent of the value of the State mineral
output. Except during World War II years when gold mining was
discontinued or restricted by Government order, 1961 output of gold
was the lowest since the Nome placers were discovered in 1898. Re-
duced operations in the dredge fields at Nome and Fairbanks largely
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caused the lower value of production. The combination of the sharp
decrease in gold output coupled with the impressive rise in value of
petroleum and natural gas only served to accentuate the declining
importance of gold mining in Alaska. When the United States Smelt-
ing, Refining, and Mining Co., the only major gold operator still ac-
tive in Alaska, announced that the Nome and Fairbanks dredge fields
were to be closed by the end of the 1963 season (and for Nome, per-
haps by 1962), it was apparent that gold mining would no longer be

TABLE 7.—Mine production of gold, silver, and other metals in terms of
recoverable metals *

Mines producing Ma]fieﬁal Gold (lode and placer)
sold or
Year treated 3
Lode Placer |[(Short tons) Troy Value
ounces |(thousands)
1952-56 (average) 4 135 , 166 240, $8, 410
1957 4 87 11,626 215, 467 7,541
1958 3 108 55 186. 435 6, 525
1959.. 2 94 617 178, 9018 , 262
1960. 6 92 234 168, 197 5, 887
1961 8 86 645 114,216 3,998
Silver (lode and placer) Other
Total value
(thousands)
Troy Value Short Value
ounces |(thousands) tons (thousands)
1952-56 (average) 32, 825 $30 3 $1 $8, 441
1957 28, 862 26 9 3 7,570
1958 2, 507 22 7 3 6, 550
1959. 21, 358 19 36 22 6,303
1960. 25,934 23 64 32 5,942
1961 18, 485 17 116 60 4,074

1 Includes copper, lead, and zinc produced.

3 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.

8 Does not include gravel washed,

TABLE 8.—15 leading gold-producing mines in 1961, in order of output

Rank|Rank Source
in in Mine District Region Operator of
1961 | 1960 gold
1 1 | Fairbanks Unit..| Fairbanks..| Yukon River...| United States Smelting, | Dredge(4).
Refining & Mining Co.
2 2 | Nome Unit.._.._ Nome....... Sewzl\rd Penin- |..... (¢ [ O Dredge (2).
sula.
3 5 | Hogatza River...| Hughes._._.. Yukon River.. .|...._ Lo [« Y Dredge (1).
4 4 | Chicken Creek..| Fortymile___[.._._ [o () YR S do. Dredge (1).
5 b I 7 T T — Aniak___.... Kuskokwim New York-Alaska Gold | Dredge(2).
River. Dredging Corp.
6 6 | Otter Creek...... Iditarod..... Yukon River.. .| Otter Dredging Co.....__ Dredge(1).
7 12 | Fish Creek...... Fairbanks. _|..... doo oo ‘Wolf Creek Mining Co....| Nonfloat.
8 7 Wgodcl?opper i Mathews Mining Co...._. Dredge(1).
reek.
9 13 | Prince Creek____ Prince Creek Mining Co..| Nonfloat.
10 9 | Flat Creek...___ Flat Creek Placers... Do.
11| (1) | Long Creek. Ruby Mining Co.... Hydraulic.
12 14 | Solomon River. . 2 Lee Bros. Dredging C Dredge(1).
sula.
13| () | Livengood Creek.| Tolovana...| Yukon River...| Redstone Mine..._....... Nonfloat.
14 | () | Kougarok River.| Kougarok... Sesvlvﬁmd Penin- | N. B. Tweet & Sons...... Do.
a.
15 11 | Inmachuk River.| Fairhaven. do. Inmachuk Mining Co..... Dredge(1).

1 Not among the 15 highest in 1960.
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a significant factor in the State’s economy. Lode gold mining, once
a major part of the economy, had been of little importance since the
forced shutdown of World War II. Activity in lode mining remained
slight. Value of lode gold produced was only $27,000, compared with
$7million in 1941. -
More than 99 percent of the 1961 gold output came from placer
mines. Total gravel washed was 11.1 million cubic yards compared
with 14.3 million in 1960. Of the total, dredges supplied 10.8 million
ards (13.0 million in 1960) ; nonfloat plants, 773,000 yards (1.2 mil-
ﬁon in 1960); and hydraulic and small-scale hand mining, 40,000
yards (44,000 in 1960). Average value of gravel washed by all
methods was 35.7 cents per cubic yard compared with 40.9 cents in
1960. For dredging, average value per cubic yard was 82.0 cents
(374 cents in 1960) and for nonfloat 73.4 cents (75.8 cents in 1960).

TABLE 9.—Gold produced at placer mines, by classes of mines and methods of

recovery
Gold recovered
Material
Mines | Washing | treated
Class and method produc- | plants |(thousand Average
ing1 cubic Troy Value value
yards) ounces per cubie
yard
Surface placers:
Gravel mechanically handled:
13 22 12,573 | 189,559 | $6,634,558 $0. 528
12 21 14,287 | 177,563 | 6,214,705 .435
13 22 16,043 | 150,342 | 5,261,970 .328
13 22 12,478 | 146,886 | 5,141,010 .412
15 22 12,983 | 138,620 | 4,851,700 .374
16 21 10, 315 94,488 | 3,307,080 320
2,856 47,618 | 1,666,616 .584
70 70 2,224 36,211 | 1,267,385 .570
78 78 2,077 34,664 | 1,213,240 .584
64 64 1,578 30,307 | 1,060,745 672
60 60 1,229 26, 602 931,070 758
57 57 773 16, 209 567,315 734
14 51 947 33,145 .650
116 974 34,090 <295
34 7 19, 845 5
25 522 18,270 .
43 1, 447 50, 1.178
1961._ 39 2,673 93, 555 2.378
Small-scale hand:
1952-56 (average) - 24 24 751 26,278 1.095
1957 2 19 314 , 990 575
1958 _ 8 14 662 23,170 1.657
1959. 9 1 585 20,475 1.895
1960, o [ 1 153 5,355 5.366
1961_ _ 3 1 87 3,045 2.643
Underground placers (drift):
1952-56 (average) - - —___-.__ ) O IO ® 16 553 2.304
1957-61_ _
Grand total placers:
1952-56 (average) - 135 15,505 | 238,891 | 8,361,150 .539
1957 16,645 | 215,062 | 7,527,170 . 452
18,168 | 186,235 | 6,518,225 .359
14,092 | 178,300 | 6,240, 500 443
14,261 | 166,822 | 5,838,770 409
11,128 | 113,457 | 3,970,995 357

¢ 1Excludes itinerant prospectors, ‘“‘snipers,” ‘‘highgraders,’” and others, who gave no evidence of legal right
0 property.
2Il.ult’ludes all placer mines, using both power excavator and washing plant on dryfland; when washing
plant is movable, outfit is termed “dryland dredge.”

3 Less than 1,000 cubic yards.
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TABLE 10.—Mine production of gold and silver in 1961, by months, in terms of

recoverable metals!

Month Gold (troy | Silver (troy Month Gold (troy | Silver (troy
ounces) ounces) ounces) ounces)
August. 21,200 4,240
September__ - 20, 400 3,320
300 60 || October.__ 22,927 3,635
1,700 400 || Novemb 9,104 1,443
5, 500 1,100 || December.. 1,685 217
14, 300 1,980
17,100 2,030 Total_.__ - 114,216 18,485

1 Derived from mint and smelter receipts and producers’ reports.

TABLE 11.—Production of gold and silver at placer mines in 1961, by regions

and districts

X . Mines Gold Silver Total
Region and district producing (troy (troy value
ounces) ounces)
Cook Inlet-Susitna: Yentna. 2 67 11 $2,355
Copper River: Chistochina.__ 1 40 3 1,403
Northwestern Alaska: Kiana_ __._______________________ 1 432 48 15,164
Seward Peninsula:
Fairhaven 7 1,622 196 56, 951
Kougarok 4 1,755 168 1, 580
Koyuk 3 619 48 21,709
Nome._ 4 26, 442 3,036 , 277
Yukon River:
Chandalar. . 1 11 2 387
Circle 6 2,087 193 73,223
Fairbanks 9 44, 653 6,761 1, 569, 105
Fortymile. 5 5, 869 1,256 206, 576
Hot Spring 5 1,062 286 37,434
Iditarod b5 5,911 871 207, 690
Innoko 9 2,528 333 88,788
Kantist 1 470 137 16, 577
Koyukuk b 386 35 13, 542
Melozitna, 1 152 15 5,334
Rampart. 4 257 20 9,013
Ruby. 2 1,439 218 50, 567
Other districts ! 11 17, 655 1,151 618,991
Total. . 86 113,457 14,788 3, 984, 666

1 Includes 5 districts for which production was unreported by producer and the following districts for
which quantities and values cannot be shown separately: 1in Hope, Kenai Peninsula region; 3 in Aniak, 1
in Goodnews Bay, Kuskokwim River region; 1 in Council, 2 in Port Clarence, Seward Peninsula region;
1 in Hughes, and 2 in Tolovana, Yukon River region.

TABLE 12.—Production of gold, silver, and other metals ! at lode mines,

of recoverable metals

in terms

Gold Silver Other

Mines Total

Year pro- value

ducing Troy Value Troy Value Short Value (thou-

ounces (thou- ounces (thou- tons (thou- sands)

sands) sands) sands)

1952-56 (average) ... 4 1,398 $49 556 $1 3 $1 $51
1957 4 405 14 1,836 2 9 3 19
3 200 7 587 1 7 3 11
2 618 22 869 1 36 22 45
6 1,375 48 3,044 3 64 32 83
8 759 27 3,697 3 116 60 90

1 Includes copper, lead, and zine.
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TABLE 13.—Equipment used at placer gold mines in 1961, by regions

Gravel Equipment used (number)
Number | washed
Region of opera- | (thou-
tions 1 sand Bull- Drag- | Hydrau-
cubic dozers lines lic Dredges | Other3
yards) 2 giants
Bristol BaY. ccomoccccmcmcaeaan 1
Cook Inlet-Susitna-_. 2 7 6 1 D I PO PR
Copper River.____._ 2 2 1
Kenai Peninsula. ... 1 12 2 1
Kuskokwim River..___ 4 1,145 3 2 F: 2 PO,
Northwestern Alaska._. 1 39 ) N [
Seward Peninsula._..__ 25 2,784 26 2 19 8 3
Yukon River-......_... 65 7,139 67 17 70 10 2
17 Y 101 11,128 105 21 92 22 5

1Includes equipment at 1 operation from which gold is a byproduct of platinum-group recovery and at
15 operations, which conducted assessment, maintenance, or preparatory work but made no valuable
mineral recovery.

2 Partly estimated,

4 Includes hydraulic elevator, power unit, diesel pump, and screen stackers.

Twenty-one dredges (excluding Goodnews Bay Mining Co. where
gold was a byproduct of platinum mining) mined gold during the
year. U.S. Smelting, Refining, & Mining Co. (U§SR&M) in the
Yukon River and Seward Peninsula regions, New York-Alaska Gold
Dredging Corp. in the Kuskokwim River region, and Otter Dredging
Co. in the Yukon River region were the leading producers. USSR&M
operated four boats in the Fairbanks district, one at Hogatza River
(Hughes district), one at Chicken (Fortymile district), and two at
Nome. New York-Alaska used two dredges at Nyac (Aniak district),
and Otter Dredging one at Flat (Iditarod district). Other dredging
operations, some of them of small scale, were at Woodchopper Creek
(g‘airbanks district), Klery Creek (Kiana district), Solomon, Kou-

rok, Inmachuk and Niukluk Rivers (Seward Peninsula), and

aines and Flat Creeks (Iditarod district).

Nonfloat plants (where gravel is delivered to washing plants by
bulldozer or dragline) decreased from 60 to 57. Yardage handled
was 37 percent less than in 1960, and value of output declined 89 per-
cent. The value per yard decreased from 75.8 cents in 1960 to g3.4
cents.

As in past years, the Fairbanks district, Yukon River region, was
the leading gold-producing district. The Nome district ranked sec-
ond, followed by the Hughes, Fortymile, and Aniak districts.

Placer miners reported the sale of 960 ounces of natural gold (nug-
gets, grains, and dust, not melted or amalf%amated) to buyers and
jewelers; this was slightly higher than the figure for 1960.

Iron Ore.—Exploration of iron ore deposits, particularly in south-
eastern Alaska, continued. Economic studies by private consulting
firms, sponsored by the State as an aid to future development or by
the U.SI.) Army Corps of Engineers in connection with the proposed
hydroelectric project at Rampart on the Yukon River, stressed the
potential inherent in Alaska’s iron ore resources. Both studies en-
visioned an iron ore concentrating industry and, perhaps, pig iron
manufacturing for the State as cheap hydropower became available.
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A significant discovery of natural gas close to a large iron ore deposit
might also provide the conditions necessary to exploit such deposits.

Columbia Iron Mining Co., subsidiary of United States Steel Corp.,
exercised its option on the huge lode and residual placer deposits at
Klukwan, near Haines in the southeastern region.

Mercury.—Value of mercury produced was 13 percent less than in
1960, as the tonnage mined decreased 7 percent, and the average price
per flask declined from $210.76 to $197.61. Alaska Mines and Min-
erals, Inc., operator of the Red Devil mine in the Kuskokwim River
region, again furnished almost the entire State output. Some opera-
tors were prospecting for or exploring mercury deposits in the central
Kuskokwim area. The Federal Bureau of Mines continued to explore
the White Mountain prospect, 60 miles southeast of McGrath, Kuskok-
wim River region. Work accomplished in the 1961 field season gave
additional evidence of important mercury mineralization at White
Mountain ; further exploration was planned for the 1962 field season.

TABLE 14.—Mercury production

Number Number

Year of pro- |76-pound| Value! Year of pro- |76-pound | Value!
ducing flasks : ducing flasks
mines mines
1952-56 (average).--. 2 887 | $230,858 || 1959 . . ._. 2 3,743 | $851,458
1957 oo 2 5,461 | 1,348,758 || 1960 .o __.ooo__.__ 3 4,459 939, 779
1958 e cmccieeee 2 3,380 774,223 || 1961 ... ___.__ 2 4,129 815, 932

1 Value calculated at average New York price.

Nickel.—Newmont Exploration, Ltd., had a crew that diamond-
drilled the Brady Glacier nickel deposit near Cape Spencer, south-
eastern Alaska. The company, reportedly, intended to do additional
exploration in the 1962 field season. Admiralty Alaska Gold Mining
Co. explored the Funter Bay nickel deposit on Admiralty Island. Ex-

loration work on the Emerick nickel-copper deposit at Rainbow

ountain, Delta River district, Yukon River region was continued.
In the fall, Newmont Exploration, Ltd., reportedly, optioned the
latter property and was planning an exploration program for the
1962 season.

Platinum-Group Metals.—Goodnews Bay Mining Co. was again the
only producer of platinum as a primary product in the Nation. The
company had dredging operations at Platinum in the extreme south-
western part of the Kuskokwim River region.

Scrap Metals.—Small quantities of ferrous and nonferrous scrap
were shipped from the State. Most of the ferrous scrap was shipped
from Anchorageto Japan. ,

Silver—Production of silver, largely a byproduct of gold placer-
ing, declined considerably as gold production decreased. Some inter-
est was shown in lode silver deposits in the Kantishna district, Yukon
River region, and the Hyder district, southeastern Alaska region.

Tungsten.—Activity at tungsten deposits was limited to assessment
work. One operator in southeastern Alaska stockpiled hand-cobbed
ore and gravity concentrate. - ’ '
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Uranium.—Bay West, Inc., reactivated the Ross-Adams deposit on
Bokan Mountain, Prince of Wales Island, southeastern Alaska region.
It shipped to a custom mill in the Pacific Northwest and began an
exploration and development program. Shattuck Denn Mining Corp.
was reported to have an interest in this venture.

The U.S. Army Corps of Engineers’ nuclear powerplant (SM-1A)
at Fort Greely was under test at yearend. Designed as a stationary
unit for use at isolated or remote locations, the nuclear plant was rated
at 1,640 kilowatts electric net plus 46 million Btu-per-hour steam for
space heating.

MINERAL FUELS

Coal (Bituminous).—Coal ranked second to petroleum and natural
gas in value of production. The U.S. Armed Forces were the chief
consumers of Alaskan coals. Military contracts for fiscal year 1962
totaled 577,000 tons, compared with 514,000 tons for fiscal 1961. Usi-
belli Coal Mine, Inc., produced 382,000 tons and was the leading con-
tractor. Evan Jones Coal Co. (130,000 tons), Mrak Coal Co. (45,000
tons), and Cripple Creek Coal Co. (20,000 tons) were other contrac-
tors. In December, a cave-in at the Usibelli Suntrana underground
mine resulted in the death of one miner and serious injuries to two
others. This was the first fatality in coal mining in Alaska since
December 6, 1959.

Strip mines produced 85 percent of Alaska coal in 1961, compared
with 91 percent in 1960. Usibelli Coal, which took over the Suntrana
underground mine at Nenana late in 1960, was the only company
producing more than 1,000 tons of underground coal in Alaska in 1961.

An estimated 78 percent of the coal was sold for heat and power at
Fort Wainwright and Eielson Air Force Base near Fairbanks, Fort
Richardson and Elmendorf Air Force Base near Anchorage, Clear
Missile Tracking Station near Nenana, and at other military instal-
lations in Alaska. Additional quantities were sold to local utility
companies for heat and power and to consumers for heating and cook-
ing. The value of all coal produced averaged $7.96 per ton, compared
with $8.75 per ton in 1960. Lower contract prices for mifitary sales
were responsible for the decrease.

TABLE 15.—Coal production by fields
(Thousand short tons and thousand dollars)

Field
Total

Year Matanuska Nenana Barrow

Quantity| Value |[Quantity| Value |Quantity] Value |[Quantity| Value

258 $3, 055 381 $2, 690 1 $14 640 $5,759
269 3,273 457 3,055 1 46 727 6,374
237 2,947 604 4,337 1 12 842 7,296
290 3,532 468 3,392 1 7 759 6,931
251 2,977 409 2,802 | 660 5,869
300 3,434 422 2,884 | | 722 6,318
226 2,443 511 3,425 | 737 5,868
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Four strip mines and one underground mine were active, compared
with six and two, respectively, in 1960. The Suntrana underground
mine at Nenana, taken over by Usibelli Coal in the fall of 1960, oper-
ated throughout the year; the Evan Jones underground mine at Jones-
ville was not operated in 1961. Coal output continued to come from
the Matanuska field, Cook Inlet-Susitna region, and the Nenana
(Healy River) field, Yukon River region; only a small quantity came
from the Barrow ﬁeld, northern Aitska, region. Of total tonnage
mined, 40 percent, compared with 47 percent in 1960, was cleaned.

The power needs of the Railbelt area were studied by Ralph M.
Parsons Co., a private consulting firm, for the central Alaska power
pool. The pool, made up of the cities of Anchorage, Seward, and
Fairbanks, and the Chugach, Homer, and Golden Valley Matanuska,
electric associations, was formed to seek means of meeting a predicted
serious power shortage for the Railbelt area by 1964 as well as to
make long-term plans for future power requirements. Among other
solutions to Railbelt power problems, Parsons recommended a 44,000-
kilowatt coal-fired generator at Sutton, and a similar plant at Healy
by 1964-65.

Coal-mine operators, as natural gas became available in the An-
chorage area, were studying the potentials for coal in the Japanese
markets. The Japanese, however, had embargoed imports of steam
coal. Arthur D. Little, Inc., in a report, “Potential Use of Alaska’s
Energy Resources,” estimated that Alaskan coal would have to be
landed in Japan at a cost not to exceed 80 cents per million Btu be-
fore application of import duty or taxes, to compete with other forms
of fuel.

No fieldwork was done in the Bering River coalfield in 1961.

Petroleum and Natural Gas.—Emergence of the Swanson River field
as an oil producer of national rank was a news feature of the petro-
leum industry in 1961. At yearend the Swanson-Nikiski pipeline was
moving 26,000 barrels per day; Alaska had risen to 20th among oil-
producing States. Value of crude oil production, at $17.7 million, was
51 percent of the value of the State’s mineral production.

f 27 development wells completed at the Swanson River field in
1961, 24 were producing oil wells and 3 were dry holes; 3 wells were
under test as the year closed. In addition, three stepout exploratory
wells were brought in as producers and two exploratory gas wells
came in as gassers. Development drilling was expected to be com-

leted early in 1962. When }S)wanson River was put wholly on a pro-
guction basis, plans were to use natural gas from upper zones to re-

ressure the field ; the natural gas would have to be compressed before
1t could be reinjected into the Hemlock producing zone.

At midyear, Standard Oil Co. of California, operator of Swanson
River (with Richfield Oil Corp., holder of a major interest), an-
nounced plans for a $10 million, 20,000-barrel-per-day refinery to be
built near the Nikiski terminal on the Kenai Peninsula. Target date
for completion was set as mid-1963; the prospect of beginning pro-
duction late in 1962 was good. In October, Standard purchased 481
acres adjacent to the Nikiski terminal from the State of Alaska for
the refinery site for $250,000. Initial production was to be heating
oils, diesel fuels, jet fuels, and fuel oils for sale in Alaska. As the
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economy of the State grows, the refinery might be expanded to pro-
duce gasoline. The proposed refinery was expected to employ 25 men.
Earlier in the year Western Frontier Oil and Refining Co. of Long
Beach, Calif., announced plans for a 2,000-barrel-per-day topping unit
on the Kenai Peninsula to produce gasoline, kerosine, jet fuel, diesel
fuel, and bunker oils.

TABLE 16.—Exploration drilling for petroleum in 1961

Wells
Unit Location Company Drill- Drill-| Oil .

ing, Com-| ing, | pro- Dry 3| Feet

start [Spud-| ple- | end | duc- | Gas |holes | drilled
of .| ded |tions| of | tive

year year

Swanson Kenai Standard- =~ |-eoaa- 1 1 1 7,800
River.t Peninsula, Richfield.

Soldatna do. 3 4 |eeeeee 3 ) N I— 30,006
Creek.t X
Falls Creek_.__ 1 1 7,321
Chaix Hills__.. 2 1 1 1| 15,449
Anchor River.. 1 1 1 6,896
Swan Lake_..._ 1 11 11,984
Kaliakh River. 1 1 1,603
Duktoth River.|-____d0o oo oo d 1 1 11 10,390

‘White River. .| cce @Q0umeaoan]-aeee 1 1 1 )

Bering River.._ do. 2 1 1 1| 11,010

Kenaioooooooo Union-Ohio.... 1 1 2 1 1 5,991

Sterling. ... ---do 1 1 1 14,832
jsh Creek_.... BN« [ SRR S, 1 1 1 6,418

Napatuk an American. {------ 1 1 1| 14,910
Creek.

West do 1 1 12,013
Foreland.

Stedatna = |occec@Omaemeeeofaanas do 1 1 5,179
Creek-State.

Canoe Bay.....| Alaska Pure Ofleeaceefoeaaen 1 1 1 6,642

Peninsula. ;
Rosetta.._ ... Houston._ ... Hackathorn....|----.- 1 1 1 2,407
Chuit-State Cook Inlet Superior. 1 1 580
Total. ... 4 21 20 5 3 5 12 | 179,413

1 The 2 units together are the Swanson River field.
im’:l 2 grg holes in Swanson River unit and 1 in Soldatna Creek unit, classed as development drilling, are not
uded.

Source: Alaska Division of Mines and Minerals.

TABLE 17.—Acreage under oil and gas lease

Year Thousand Year Thousand
acres acres
1954 1,833 || 1958 27,900
1955 2,519 | 1959 34,265
1956. 2,815 || 1960. 33.287
1957 6,516 || 1961 26, 808

Iu%oqrce: (1954-58) Bureau of Land Management; (1959-61) Geological Survey, U.S. Department of the
erior.

Standard of California increased the posted price of Swanson River
crude oil three times during the year. Two of the increases, 20 cents
and 8 cents per barrel, resulted from lower transportation costs as
the daily rate of oil flow increased from 6,000 to 26,000 barrels. Kenal
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Pipe Line Co., operator of the Swanson-Nikiski line announced the
lower rates. The third increase—25 cents per barrel—was attributed
by Standard both to increased operating efficiency and to higher rates
of production in the field. The three increases, totaling 53 cents per
barrel, established the prices for Swanson River crude at $2.41 for
25°-25.9° (API) to $3.29 for 40°-40.9° oil. Kenai Pipe Line Co. in-
creased storage capacity at Nikiski by 200,000 barrels; capacity of
the Swanson-Nikiski hine was 30,000 barrels per day at yearend.
Optimum daily operating rate was set at 28,000 barrels.

_ By the close of 1961, Swanson River was established as an important
oilfield among the Nation’s producers. With 45 producing wells at
yearend, up from 17 at the beginning of the year, production was 6.3
million barrels, a 215-fold increase over the 29,000 barrels produced
in 1958. Cumulative production to the end of 1961 totaled 7.1 million
barrels. Unofficial estimates placed reserves recoverable by primary
methods at 100 to 200 million barrels. At the 26,000-barrels-per-day
production rate in effect at yearend, the Swanson River oilfield was
producing at a yearly rate of almost 10 million barrels.

Exploration activity continued strong throughout the State. In-
cluding 8 stepout wells at the Soldatna Creek unit, 21 exploratory
wells were spudded, and 4 wells spudded in 1960 were completed. Ex-
ploratory drilling was done on 19 different field units. Additionally,
four core holes were drilled in a series of stratigraphic tests at Yaku-
tat. Of the 21 wells spudded in 1961, 16 were completed for a total
of 20 completions in 1961; 5 wells were being drilled at yearend. The
three Soldatna Creek stepout wells became oil producers. Of the re-
maining 17 completions, 5 were gassers and 12, dry holes; thus, except
at Soldatna Creek, none of the new wells struck oil. Exploration
drilling totaled 179,418 feet and the total including the Yakutat core
drilling was 199,143 feet. A great deal of geological and geophysical
work was also done, mostly in the Arctic Slope, the Gulf of Alaska
area, and the Cook Inlet-Susitna region, and also on the Alaska
Peninsula, Copper River Basin, Nushagak Basin, Porcupine-Kandik
area, Middle Tanana Basin, and southeastern Alaska.

Developments in natural gas, although not as spectacular as those
in oil, were nevertheless substantial. In early summer, the Turnagain
Arm crossing of the Kenai-Anchorage gasline was successfully laid
with heavy-duty pipelaying equipment brought in from the Gulf of
Mexico; a 1960 attempt using light equipment had been unsuccess-
ful. When this gasline was completed, Anchorage Natural Gas Corp.
began service in August; by yearend consumption of gas was esti-
mated at 3.5 million cubic feet daily. Capacity of the Kenai-Anchor-
age line was given as 70 million cubic feet per day.

On the Kenai Peninsula, new gas discoveries were made at Falls
Creek by Standard-Richfield, at the Sterling and the Kenai units by
Union-Ohio, and at the Swanson River and the Soldatna Creek units
by Standard-Richfield. The Falls Creek discovery was made offshore
from a shore-based drilling site. The Swanson River and Soldatna
Creek work showed new gas zones in these units, thus confirming
earlier indications that the Swanson River field had large gas reserves.
Additional drilling at the Union-Ohio Kenai unit (Kalifonsky Beach)
added to reserves; the Kenai unit was estimated to contain 3 to 5
trillion cubic feet of gas.

660430—62——7
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Feasibility studies on exploitation .of Kenai gas, both as a liquefied
natural gas (LNG) for shipment to the Orient and the west coast
and as a base for a petrochemical industry in Alaska were under
serious consideration. At first Japan was considered the best near-
term market for LNG and the California market out of reach eco-
nomically for firm-load LNG; Kenai gas, however, was thought to
be competitive with out-of-State gas for the California peak-load
supply. Union announced that construction of chemical and ferti-
lizer plants in Alaska was being considered.

Four competitive sales of oil and gas leases, spaced throughout the
year, netted the State more than $22 million on 161 tracts covering
297,000 acres. In addition, leases on 82 tracts covering 197,000 acres
in Alaska were awarded in a noncompetitive lease drawing held in

July.

Ssi’x development contracts, covering 2,853,000 acres, were approved
by the Secretary of the Interior. Areas leased were at Nushagak Bay
(Pure Oil Co.), Baird Inlet (Pan American Petroleum Corp.), Icy
Bay (Standard Oil Co. of California), Glenallen (Pan American
Petroleum Corp.), Kahiltna River (Pure Oil Co.), and Becharof Lake
(Mobile Oil Co.).

NONMETALS

Gem Stones.—Four producers reported small quantities of raw jade,
valued at $2.75 per pound, from Dahl Creek, Shungnak district, north-
western Alaska region. Shungnak Jade project continued to pur-
chase jade produced on the Shungnak and Kobuk Rivers and on Dahl
Creek from Eskimo claim owners. The project, operated by Eski-
mos under the sponsorship of the Indian Arts and Crafts Board,
supervised cutting, processing, and polishing jade into shapes for
jewelry and souvenirs. Other jade miners in the Shungnak district
produced jade for domestic use or for export. Small quantities of
mineral specimens, including natural gold, were collected and sold
to mineral dealers and hobbyists. '

Sand and Gravel.—Output of sand and gravel decreased 13 percent
in quantity and 24 percent in value because both commercial pro-
ducers and Government agencies reduced operations.

Average value per ton of all sand and gravel was $0.80 compared
with $0.91 in 1960. Material used for State and Federal projects
supplied 88 percent of total tonnage and 72 percent of total value.
Of all output, 824,000 tons (16 percent) valued at $2.11 per ton was
washed, compared with 1.33 million tons (22 percent) at $1.88 per
ton in 1960. Value of unwashed sand and gravel was $0.55 per ton
(80.64 in 1960). Nine commercial operators and 9 State and Federal
agencies or their contractors produced sand and gravel, compared
with 10 commercial and 9 Government-and-contractor producers in
1960. Commercial producers included the Alaska Railroad, an agency
of the Department of the Interior; the railroad was classified as a
commercial producer to permit comparability with data published for
other States.

Commercial producers supplied 629,000 tons or 12 percent of the
output, averaging $1.87 per ton in value. Sixty-eight percent of com-
mercial output, valued at $2.27 per ton was washed; the value of
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TABLE 18.—Sand and gravel sold or used by producers, by uses
(Thousand short tons and thousand dollars)

1960 1961
Quantity Value Quantity Value
and:
Structural 288 $932 105 $330
Paving 633 985 412 449
Railroad ballast 47 16
Fill 194 419
Gravel:
Structural 330 110 139 258
Paving. 958 694 2,101 1,533
Railroad ballast 120 113 63 60
Fill 3,374 2,032 2,205 1,188
Other sand and gravel!_ 69 182 216 367
Total 6,013 5,483 5,241 4,185

1 Igfludes “Qther construction” and “Industrial” sand, and ‘‘Other construction,” ‘Maiscellaneous”
gravi

unwashed material was $1.00 per ton. Nine percent of the output
of Federal and State agencies, valued at $1.93 per ton, was washed;
unwashed material was valued at $0.53 per ton.

The Alaska Division of Highways, the Federal Aviation Agency,
the U.S. Army Corps of Engineers, and the Federal Bureau of Pub-
lic Roads were the major producers. Alaska Division of Highways
furnished 58 percent of the tonnage credited to State and Federal
agencies and 46 percent of the value. The Federal Aviation Agency,
a new major sand and gravel producer, supplied 14 percent of the
tonnage and 28 percent of the value of material produced for State
and Federal agencies.

TABLE 19.—Stone sold or used by producers, by uses
(Thousand short tons and thousand dollars)

1960 1961
Use
Quantity Value Quantity Value
Crushed and broken:
Riprap. 83 $149 (O] O]
Concrete and roadstone. 192 703 (O] )
Other 2. 0] [0}
Total. 275 852 O] O]

1 Figure withheld to avoid disclosing individual company confidential data.
3 Includes rock sill and breakwater.

Stone.—Tonnage of stone produced increased but value of output
was less than in 1960. Value decreased because a greater proportion
of stone output went into road work rather than into construction.
Stone was valued at $2.61 per ton in 1961 compared with $3.10 in 1960.
Government agencies or their contractors supplied 97 percent of the
tonnage and 99 percent of the value. The Alaska Division of High-
ways, in its first full year of responsibility for construction and
malintenance of the State highway system, produced 80 percent of the
stone used ant 68 percent of its value. The U.S. Army Corps of En-
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gineers, previously a leading producer of stone supplied 17 percent
of the tonnage and 30 percent of the value. The Alaska Railroad
(ARR), owned and operated by the Federal Government, was the
only stone producer classified as commercial. ARR figures were
classified as commercial to make stone figures for Alaska comparable
with those of other States.

REVIEW BY REGIONS

Because the Swanson River field supplied crude oil that was 51
percent of the total value of mineral production in the State, the
Kenai Peninsula led in mineral output. The Yukon River region,
producing coal from the Nenana field and placer gold from the dredge
fields of Fairbanks, ranked second. The Cook Inlet-Susitna region,
yielding coal from the Matanuska field and sand and gravel, ranked
third.

TABLE 20.—Value of mineral production in Alaska, by regions !

(Thousand dollars)
Region 1960 1961 Minerals produced in 1961 in order of value

Alaska Peninsula.__________|__._________ $29 | Sand and gravel.

Aleutian Islands_...___.__._ $76 63 | Sand and gravel, stone.

Bristol Bay._.__.____ 28 34 | Sand and gravel, stone, gold.

Cook Inlet-Susi 5, 506 4,217 | Coal, sand and gravel, stone, gold, silver, codpper.

Copper River._.._ 165 424 | Sand and gravel, stone, copper, silver, gold.

Kenai Peninsula._ 21,900 17,804 Petrﬁeuir]n, natural gas, stone, sand and gravel,
gold, silver.

Kodiak Island..__.__..____. 89 1 | Sand and gravel,

Kuskokwim River_..___.___ 2,111 2,203 Plati.nulm-glroup metals, mercury, gold, sand and
gravel, silver.

Northern Alaska......_.._.. 21 28 | Natural gas.

Northwestern Alaska._.__._ 33 30 | Gold, gem stones, copper, silver.

Seward Peninsula_...__..__. 1,676 1,640 | Gold, sand and gravel, silver.

Southeastern Alaska..___.__ 932 737 Ssm?dansgll gravel, stone, uranium, gem stones, lead,
go ver.

Yukon River oo oo ... 9,323 7,523 | Coal, 'gold, sand and gravel, stone, silver, gem

} i ) stones, copper.
Totalo oo eccecaeeee 221, 860 34,733

1 No mineral production from Bering Sea region.
* Revised figure.

Kuskokwim River, the only region where the metals dominated, led
in producing platinum-group metals, mercury, and gold; the region
ranked fourth in value of mineral production. No minerals were
produced from the Bering Sea region.

Alaska Peninsula.—Socony Mobil Oil Co., in an agreement with a
group of independent leaseholders, was preparing to renew explora-
tory drilling in the Lake Becharof area. It spent more than $4 mil-
lion on two dry holes on the peninsula from 1950 to 1959. Richfield
Oil was high bidder on three offshore tracts covering 19,000 acres in
the Pavlof Bay area; the tracts were offered at the State’s fifth com-
petitive lease sale held in May. Cities Service Petroleum Co. applied
for 34,000 acres in the Port Heiden area. Pure Oil Co. drilled Canoe
Bay No. 1 (Pavlof Bay area) to 6,642 feet; the well was plugged and
abandoned as a dry hole.

Aleutian Islands.—Sand and gravel and stone were the only mineral
commodities produced ; value was small. .



THE MINERAL INDUSTRY OF ALASKA 93

Bristol Bay.—Humble Oil and Refining Co. made geophysical and
geological surveys at its Kemuk Mountain iron claims, north of Dill-
ingham, Nushagak subdistrict. Pure Oil Co. received a 5-year con-
tract on 477,000 acres near the mouth of the Nushagak River from
the Department of the Interior. The lease required the company to
drill three exploratory wells and to spend a minimum of $1,175,000
over the 5-year period.

Cook Inlet-Susitna.—Coal from the Matanuska field, and sand and
gravel, the leading mineral commodities of the region, supplied almost
the entire $4.2 million value of production. Smfﬁi1 quantities of stone,
gold, silver, and copper were produced.

Coal was produced entirely from the Matanuska field; it decreased
29 percent in value and 25 percent in tonnage. Value per ton declined
from $11.43 to $10.82. Military contracts for coal required less ton-
nage and lower price per ton. An estimated 78 percent of coal was
sold to the Armed Forces. Coal from the region was entirely strip-
mined. The Evan Jones underground mine at Jonesville was not
operated in 1961.

Exploration work was completed by the Bureau of Mines on the
Beluga River coal deposits in the 1961 field season. This work dis-
closed five seams of subbituminous coal. Indicated reserves were
calculated at 20 million tons of coal in the newly discovered seam;
additional exploration could well increase indicated reserves con-
siderably. The thickness of this seam averaged 50 feet or more ; over-
burden ranged from 0 to 250 feet in depth. Columbia Iron Mining
Co. (United States Steel subsidiary) obtained prospecting permits
on coal lands in the Beluga River field. The company had a geolog-
ical party in the area in the 1961 season and reportedly planned ad-
ditional work for the summer of 1962. A Bureau of Mines report
summarizing the work on the Beluga coals was in process at yearend.

Means of meeting the power shortage of the Railbelt area were
studied by a firm of consulting engineers for the city of Anchorage and
other Railbelt communities. Among other things, the report rec-
ommended coal-fired steamplants of 44,000 kilowatt at Sutton (Mata-
nuska field) and at Healy near Fairbanks.

The Cook Inlet-Susitna region again led in production of sand and
gravel in the State. Five commercial operations and five Government
agencies produced 905,000 tons valued at $1.5 million. The U.S. Army
Cgorps of Engineers was the leading producer both in tonnage and
value.

In August, natural gas from the Kenai Peninsula was piped into
Anchorage. Heavy-duty pipelaying equipment was brought into
Cook Inlet from the Gulf of Mexico to complete successfully the
troublesome Turnagain Arm crossing of the Kenai-Anchorage line;
an attempt to lay the Turnagain section with lighter equipment in the
summer of 1960 was unsuccessful because of heavy winds, strong tides,
and two deep channels in the Arm. .

Five exploration oil wells were spudded in the Cook Inlet-Susitna,
and one previously abandoned well was reentered for testing. Union
Oil Co.-8hio Oil Co. drilled the Fish Creek unit 12-8 to 6,418 feet;
the well was a dry hole. The Hackathorn Drilling Co. Rosetta No.
4A at Houston was abandoned at 2,407 feet. At yearend, wells were
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being drilled by Pan American Oil (West Foreland No. 1 and Ste-
datna-State No. 1) and Superior Oil Co. (Chuit-State No. 1). Belco
Petroleum Corp. reentered but later abandoned the Antonio Zappa
No. 1 at Iniskin after strata testing.

Permanente Cement Co. continued fieldwork on its limestone de-
posits on the East Fork of Kings River in the Castle Mountain area
(Willow Creek district). In 1960 the company had announced plans
for a 500,000-barrel-a-year cement plant at Anchorage or Sutton if
exploration of the deposits was favorable.

Gold was added to the list of minerals eligible for Government aid
in cost of exploration through Office of Mineral Exploration loans,
but there was little activity in the goldmining districts of the region.

The Bureau of Reclamation reported the proposed $500 million
Devil Canyon hydroelectric project to be economically feasible. Two
large dams on the Susitna, feeding a 580,000-kilowatt plant centrally
located between Fairbanks and Anchorage, were estimated to be
capable of providing power anywhere in the Railbelt area for about
6 mills per kilowatt hour.

Copper River.—Value of mineral production of the region was only
1 percent of the State total. Sand and gravel and stone supplied 86
percent of value of mineral output; copper, silver, and gold composed
the remainder.

Exploration for oil at Yakataga and surrounding area continued.
Wells were completed at the Kaliakh, Duktoth, White, and Bering
River units operated by Richfield Oil Corp. All the wells were dry
holes. Sinclair Oil & Gas Co. and BP Exploration (Alaska), Inc.,
joined Richfield in the Yakataga venture early in the year. At year-
end the companies were drilling the Bering River unit No. 2. The
Richfield-Sinclair-BP unit was high bidder on five of six tracts offered
at the State’s sixth competitive lease sale. Socony Mobil Oil Co. took
one tract. The tracts were tidelands in the Yakataga area. Pan
American Petroleum Corp. was awarded a 615,000-acre development
contract in the Glenallen-Nelchina area by the Department of the
Interior. Geological or geophysical work and three wells were re-
quired within 3 years.

The Kennecott Copper Corp. holdings in the old camp of La Touche
were sold to Anchorage investors. Town buildings, mine and mill
buildings, and 400 acres of land were transferred. The new owners
planned to develop La Touche as a resort.

No fieldwork was done at the Bering River coalfield.

Kenai Peninsula.—Establishment of the Swanson River field (the
field consisted of the Swanson River unit and the Soldatna Creek unit)
as an oil producer of national rank and plans for refining Swanson
crude oil at Nikiski were outstanding developments in the region and
in the State. By yearend, Standard Oil Co. of California, operator of
Swanson River, had almost completed development drilling of Swan-
son; the field was expected to be producing routinely early in 1962.
With 45 producing or producible wells at the close of the year, Stand-
ard was pumping almost 26,000 barrels of crude per day through the
Swanson-Nikiski pipeline; operating target rate for the 30,000-barrel-
capacity line was given as 28,000 barrels.
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During the year, 11 wells were spudded in the Swanson River unit,
and 1 was drilled as a directional redrill. One well was being drilled
as the year began. Of the 13 wells, 9 were completed as producing oil
wells; 1, as a gas well ; 2 were dry holes; and 1 was being tested at the
end of the year. In the Soldatna Creek unit, 20 wells were spudded
in 1961, and 2 were being drilled as the year began. Of the 22 wells,
18 were completed as producing oil wells; 1, as a gas well, 1 was a dry
hole; and 2 were being tested at yearend. ~Thus, for the Swanson field,
85 wells were spudded or completed in 1961; 27 wells were producing
oil; 2 were gas wells, and 3 were dry holes; 3 of the wells were under
test as the year closed. Thirty of the Swanson wells were classed as
development drilling; the remaining 5, as exploratory. Development
drilling in the two units of Swanson River totaled 313,839 feet for
the year. Exploration drilling totaled 37,806 feet.

At the Kenai unit (gas) of Union Qil of California and Ohio Oil
Co., a well spudded in 1960 was completed as a dry hole, the first miss
for Union-Ohio in the field. A directional redrill from this well was
brought in as a gas well.

In exploratory drilling elsewhere on the peninsula, the Standard-
Richfield combine drilled dry holes at the Anchor River unit and the
Swan Lake unit. A well drilled at the Falls Creek unit by the
same combine was brought in as a gasser. Falls Creek, 20 miles
southwest of the Kenai unit, was the fifth gas discovery on the penin-
sula; others were Kenai unit (Union-Ohio), West Fork unit (Hal-
bouty Alaska Oil Co.-King Oil, Inc.), Sterling unit (Union-Ohio),
and Swanson River-Soldatna Creek units (Standard-Richfield).

Gas from the Sterling discovery was chosen as the fuel for a 1,500-
kilowatt generating plant to serve the town of Kenai and surrounding
area.  Construction and hookup were completed by yearend, and the
plant was ready to begin service.

There was little activity in other sectors of the mineral industry in
the region. Small quantities of stone, sand and gravel, gold, and
silver were produced. Skindivers were active for placer gold in the
Hope-Moose Pass district.

Kodiak.—The U.S. Navy reported production of a small quantity
of sand and gravel from Kodiak—the only mineral output.

Kuskokwim River.—Metals composed 99 percent of the value of out-
put; the region ranked fourth in the State. Platinum-group metals,
mercury, and gold were almost the entire output; a small quantity
of silver was produced as a byproduct of gold and platinum placer
operations.

Production of mercury, both in volume and in value, was somewhat
less than in 1960. Alaska Mines and Minerals, Inc., Red Devil mine,
Aniak district, Georgetown subdistrict, suppfied almost the entire
output in the State. The only other production recorded came from
the Alice and Bessie mine (formerly the Parks) also in the George-
town subdistrict. Because of these two properties, Alaska ranked
third in the Nation and furnished 18 percent of U.S. mercury out-
put. Mercury soot that contained a large quantity of antimony was
shipped to Japan by Alaska Mines and Minerals. The soot was
flown to Anchorage and loaded on Japanese vessels for shipment to
Japan.
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Red Devil did no surface exploration in 1961, but continued under-
ground exploration and development. The main shaft (incline) was
sunk below the 600 level and a station was cut.

Elsewhere in the region, Willis and Murphy worked the Alice and
Bessie mercury mine, 2 miles below Red Devil on the north bank of
the Kuskokwim. Hand-cobbed high-grade ore was treated in a two-
tube Joshua Hendy-McKay retort first used at the Willis deposit in
1917. Holloway and partner prospected a mercury deposit 1 mile
above Sleetmute on the west l?ank of the river. At the Schaefer
Cinnabar Creek deposit, 85 miles southwest of Sleetmute, some dia-
mond drilling was done in an effort to determine the extent of the
deposit as disclosed by surface work; seven men were employed in the
exploration. The Bureau of Mines continued trenching and dia-
mond drilling at the White Mountain deposit, 60 miles south of
McGrath. Fieldwork in 1961 gave further evidence of important
mercury mineralization at White Mountain.

At Nyac, 60 miles northeast of Bethel, New York-Alaska Gold
Dredging Corp. operated two dredges on the Tuluksak River gold
placers. Gold recovered, although somewhat less than in 1960, was
significant in mineral production from the Kuskokwim River region;
in the State, the U.S. Smelting, Refining, and Mining Co., led, and
Nyac ranked second in output of gold.

At Platinum, 125 miles west of Dillingham, Goodnews Bay Min-
ing Co., dredged for the platinum-group metals. Yardage washed
and output of metal were somewhat greater than in 1960. The com-
pany operated only one dredge in the 1961 season. As in the past,
Goodnews Bay was the only mining company in the Nation that pro-
duced platinum as a primary product.

Lode %old mining was almost at a standstill. Strandberg Mines,
Inec., milled a small lot of good-grade ore and treated a few tons of old
tails from the Nixon Fork lode near Medfra. At other gold-lode
properties only annual assessment work was done.

Pan American Petroleum Corp. completed the Napatuk Creek No.
1 well at a depth of 14,910 feet. The well, a dry hole, bottomed in
sedimentary rocks of undetermined age. Napatuk Creek No. 1 was
the westernmost well drilled in the United States. In May, the
Department of the Interior approved a development contract with
Pan American on 586,000 acres in the Baird Inlet area, adjacent to
the company holdings at Napatuk Creek. Requirements called for
at least three exploratory wells and an expenditure of $950,000 over
a 5-year period. Pan American also was required to relinquish one-
half of the acreage before the beginning of the 12-month period
during which the drilling of the third well was to start.

Northern Alaska.—The region had no appreciable mineral output.
A small quantity of coal—less than 1,000 tons—was mined from the
Meade River deposits for use at Barrow. Gas wells on Naval Petro-
leum Reserve No. 4 supplied 173 million cubic feet of natural gas
valued at $28,000 and used at Government agencies in Barrow and the
Puget Sound and Drake powerplants.

Because of the renewed interest of major oil companies in the Arctic
Slope region, the Bureau of Land Management announced, late in
the year, that it was preparing for a lease sale of lands in the Col-
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ville River area near Naval Petroleum Reserve No. 4. In the 1961
season, 10 field parties, representing 5 oil companies, made geological
studies on the Arctic Slope; total work amounted to 26 party-months.

Northwestern Alaska.—Gold, gem stones, copper, and silver were the
only mineral commodities produced ; the value was only a fraction of 1
percent of the mineral output in the State.

Bear Creek Mining Co., the Kennecott Copper Corp. exploration
subsidiary, examined the Ruby Creek copper deposit near Kobuk in
the Shungnak district and north of the Arctic Circle. It was reported
to have 5 diamond drills in use on a 2-shift basis during the 1961 field
season; at the peak of operations, more than 50 men were employed
at the groject.

Studies on Project Chariot, the proposed construction of an artifi-
cial harbor at Cape Thompson by nuclear explosives, were continued
during the year. Possible effects of the nuclear blast on the biosphere
were being examined closely; if found tolerable to human and other
life, four 20-kiloton and one 200-kiloton explosions were planned to
create a channel 900 by 2,000 feet.

Eight prospecting permits, each covering 2,560 acres, were granted
on coal deposits along the Kukpowruk River. Preliminary examina-
tions and laboratory tests in 1961 were reported as favorable; plans
were to bring in drilling and other gear for detailed examination in the
summer of 1962. Japan was seen as a market for Kukpowruk coal
if exploration disclosed enough reserves of suitable quality.

Seward Peninsula.—Value of gold produced in the region decreased
34 percent from the 1960 figure ; this decline was caused by the reduced
operations of U.S. Smelting, Refining, and Mining Co. (USSR&M)
in the once great dredge fields of Nome. Only two%SSR&M dredges
were active in the 1961 season; the average crew was reduced from 70
men in the 1960 season to 47 men. A spokesman for the company an-
nounced that Nome operations were to be shut down at the close of
the 1962 season or early in 1963. Rising costs combined with a fixed
price for product were given as the reasons forcing the closure.
Heavy equipment and stocks of spare parts were to be stored at Nome
awaiting a possible change for the better in goldmining economics.
The Nome fields were reported to contain 20 years or more of reserves
at the 1948 operating rates and costs. The year 1948 was the first
routine operating season following the disruptions of World War I1
and the rescinding of War Production Order L-208, which forced
the closing of the gold mines following its issuance in 1942.

In the 1961 season at Nome, No. 6 dredge, dig%ing 27 feet below sea
level to reach pay dirt, worked the submarine beach. No. 5 dredge
worked gravels on Dry Creek. All other USSR&M dredges were id%e.
The company did no thawing in 1961.

Other dredging on the Seward Peninsula included Nugget Mining
Co. (Niukluk River), Inmachuk Mining Co. (Inmachuk River),
Lucky Syndicate (Maci{lin Creek), and Lee Bros. Dredging Co. (Solo-
mon River). Nonfloat plants were operated by Foster Mining Co.,
Inc. (Hannum Creek), N. B. Tweet & Sons (Kougarok River), Pat-
rick J. Bliss (Ungalik River), Ralph DeLong (Rock Creek), and
Orville J. Dickman (Gold Run Creek).
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The Federal Bureau of Mines continued to investigate the lode

tential of the tin belt of the western Seward Peninsula. Fieldwork
1n 1961 included trench sampling of lode outcrops in the Potato Moun-
tain area; work on lode tin in the Tin City area was planned for 1962.

Fieldwork under the Bureau’s beryllium program included surface
sampling, diamond drilling, and field surveys in which a beryllometer
was used to test mineral dikes and beds in the Lost River, Kigluaik
Mountain, Fish Creek, and Paragon Mountain areas. Reconnaissance
surveys were made at Ear Mountain, Cape Mountain, Potato Moun-
tain, and Brooks Mountain. The Bureau sampled a large beryllium-
bearing tactite deposit at the Lost River mine. Preliminary field-
work in 1959 and 1960 had shown beryllium as chrysoberyl and other
beryllium minerals disseminated through the tactite in chrysoberyl-
tourmaline-fluorite veinlets.

At the Lost River tin mine, work was confined to rehabilitation and
plant im(frovements; in the 1962 field season, the owners planned strip-
ping and trenching for extension of known veins. Only assessment
work was done on the Peninsula’s iron, bismuth, graphite, and lead
deposits. Some interest was shown in beach sands at Nome and Bluff,
but no operations were undertaken.

Southeastern Alaska.—The region ranked sixth in value of mineral
production. Sand and gravel, stone, and uranium were the lea,ding
mineral commodities; small quantities of gem stones, lead, gold, an
silver also were mined. :

Exploration of Southeastern’s metallic and nonmetallic deposits
continued with great activity. Interest in the region’s iron resources
was particularly strong. Utah Construction and Mining Co. con-
tinued fieldwork on the Mount Andrew and Poorman deposits in Ka-
saan Peninsula, Prince of Wales Island, and on the Ptarmigan Group
at North Bradfield River on the mainland southeast of %Vra.ngell.
Columbia Iron Mining Co. worked the Union Bay deposit, Cleveland
Peninsula, 40 miles northwest of Ketchikan. At Port énettisham,
southeast of Juneau, both Owen Ore Co. and Admiralty-Alaska Gold
Mining Co. were actively exploring iron deposits. W. E. Lemke made
magnetometer surveys on the Lemke No. 1 iron deposit near Peters-
burg. Standard Slag had a field crew examining various iron deposits
and prospects in the Ketchikan area. The M. A. Hanna Co. fieldman
explored prospects in the Wrangell-Ketchikan area and iron deposits
near Port Snettisham. Sinclair Oil Co., using a helicopter, did some
reconnaissance geological work.

Columbia Iron Mining Co. exercised its option to contract for
purchasing the Klukwan placer and lode iron deposits at Klukwan,
near Haines and 60 miles north of Juneau. Klukwan Iron Ore Corp.,
controlled by Quebec Metallurgical Industries (an affiliate of Ven-
tures, Ltd.), was the seller. Columbia had conducted an extensive
examination at Klukwan over the past 5 years and using magnetic
concentrates produced at Klukwan, had made amenability tests, on
samples of large tonnage at plants in the States to the south. The
Klukwan deposits were huge but were relatively low grade. United
States Steel Corp., parent of Columbia, filed notice of intent to do
business within the gtate and paid $19,105 in registration fees for a
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business license. At Brady Glacier on the mainland 85 miles west of
Juneau, Newmont Exploration, Ltd. (subsidiary of Newmont Min-
ing Co.), continued diamond drilling and geological work on a copper-
nickel deposit. Results were said to be favorable enough to warrant
further work. Admiralty-Alaska Gold Mining Co. did some dia-
mond drilling and a little underground exploration and samplin
on the Mertie lode copper-nickel deposit at Funter Bay. At yearen
the company had prepared an application for an Office of Minerals
Exploration loan.

ome interest was shown in the gypsum deposits of the region. At
yearend plans for examinations of the Gypsum Creek and Gypsum-
Camel deposits at Iyoukeen Cove, Chichagof Island were under-
way. Columbia Iron Mining Co. diamond-(ﬁ'illed limestone deposits
on Wadleigh and Heceta Islands. Asbestos deposits (paligorskite)
on Lemesurier Island, 60 miles west of Juneau in Cross Sound, drew
some interest by mining companies but no examination work was
reported. A silica de}})losit in the Hyder district was under examina-
tiorél ; é:'easibility of shipment to the Pacific Northwest was being
studied. '

Bay West, Inc., and Shattuck Denn Mining Corp. took over the
Ross-Adams uranium property at Bokan Mountain, Prince of Wales
Island. The new operators planned to mine both by open-pit and
underground methods; some underground exploration and develop-
ment was done in 1961." Mineral Basin Mining Corp. examined several
old producing mines in the Hyder district by several hundred feet of
drifting, trenching, and road work. Silver was the metal of prime
interest. The district had produced gold, tungsten, and small quan-
tities of base metals.

Kloss and Dayvis continued to explore their Sunset Cove antimony
property. Carl Wikstrom shipped or stockpiled a small quantity of
sorted tungsten ore and gravity concentrate from his mine near Hyder.
Colorado Oil and Gas Corp. completed four core holes in the Yakutat
area in exploratory drilling for petroleum.

Yukon River—Value of mineral production in the Yukon River
region decreased 20 percent from that in 1960 despite a 19-percent
increase in the value of coal output. The sharp decline in value
resulted largely from lower gold output at the Fairbanks dredge
fields. Coal replaced gold as the leading mineral commodity; sand
and gravel ranked third. Military contracts for coal, reflecting the
activation of the Clear Missile Station southwest of Fairbanks and
the reduction of stocks at Eilson Air Force Base and Fort Wain-
wright, increased 41 percent in volume and 25 percent in value. Two
strip mines and one underground mine produced coal during the year.
Usigelli Coal Mine, Inc., and Cripple Creek Coal Co. operated strip
mines in the Nenana (Healy River) field. Usibelli also operated the
Suntrana underground mine steadily throughout the year. Of all
coal produced, strip mines furnished 79 percent of both tonnage and
value. Average value of the strip coal was $6.68 per ton; of under-
ground coal, $6.77 per ton. )

In gold mining, 10 dredges, the same number as in 1960, were active.
USSR&M continued as the leading gold £roducer. It operated four
dredges in the Fairbanks field; one, on the Hogatza River, Hughes
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district; and one, at Chicken, Fortymile district. Toward the end
of the 1961 dredge season, USSR&M announced plans to discontinue
its Fairbanks operations at the end of the 1963 season. Others mining
by dredge were Mathews Mining Co. (Woodchopper Creek), John
Stevens (Flat Creek), Miscovich Bros. (Otter Creek), and Minalaska,
Inc. (Gaines Creek). Dredges furnished 80 percent of the gold
produced.

Nonfloat plants produced 16 percent of the gold. Wolf Creek Min-
ing Co. (Fish Creek, Fairbanks district), Prince Creek Mining
Co. (Prince Creek, Iditarod district), Flat Creek Placers (Flat
Creek, Iditarod district), Redstone Mine (Livengood Creek, Tolovana
district), Spruce Creek Mining Co. (Spruce Creek, Innoko district),
and Rosander and Reed (Yankee Creek, Innoko district) were among
the leading nonfloat producers.

Small hydraulicking operations were conducted by Stuver Bros.
(Moore Creek, Kantishna district), Ruby Mining Co. (Long Creek,
Ruby district), Hassel Mining Co. (Ready Bullion Creek, Fairbanks
district), and Jens Langlow (Switch Creek, Circle district).

Lode-gold mining remained almost dormant. Arctic Alaska Fish-
eries and Enterprises produced lode gold from the Kawalita claim in
the Fairbanks district. Little Squaw Mining Co. had consolidated
lode and placer holdings in the Chandalar district, north of the Arctic
Circle, and applied for an OME loan after liberalized provisions—
making gold and silver eligible for exploration assistance under the
OME program—were announced by the Secretary of the Interior.

In exploration for petroleum, results of geophysical testing of areas
south of Fairbanks and east of Nenana were reported to be favorable.
After gravity work had been done in this area, Union Oil Co. of
California announced plans to drill a slim-hole test southwest of
Fairbanks. Investigations in the Porcupine-Kandik Basin were con-
siderably reduced in scope from activity in previous years; one com-
pany mapped surface geology ; there was no geophysical work.

The U.g. Army Corps of Engineers made engineering studies,
including diamond-drill tests of foundations at the site of the pro-
posed Rampart Dam on the Yukon. Development and Resources Corp.
of New York under a contract with the Corps of Engineers was
studying the probable market for Rampart power. At Fort Greely,
construction of the Corps of Engineers nuclear powerplant (SM-IA)
was completed, and testing was begun. The plant was designed as a
stationary unit for isolated or remote installations. Capacity was
rated at 1,640 kilowatts electric net plus 46 million Btu per hour
steam for space heat.



}The Mineral Industry of Arizona

This chapter has been prepared under a tooperative agr t for the collection of mineral
data, except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior,
and the Arizona Bureau of Mines.

By L. P. Larson?
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HE TOTAL value of Arizona mineral production in 1961 was
T$433 million, an increase of $17 million, or 4 percent, over that

reported for 1960. Value of output in 1961 was the highest since
1956, primarily because of increases over 1960 of $6.4 million and $10.5
million in the value of copper and sand and gravel production. Of
the total value, metals accounted for 89 percent; nonmetals, 11 per-
cent ; and mineral fuels, less than 1 percent.

TABLE 1.—Mineral production in Arizona®

1960 1961
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Beryllium concentrate........: short tons, gross weight.. @ @ 8 $4
Clays 3 thousand short tons.. 173 $260 165 240
Coal (bituminous) do.._. 6 i1 J P PN,
Copper (recoverable content of ores, etc.)...short tons. . 538, 6056 345,784 587,053 362,232
Gem stones. 4 120 * 119
Gold (recoverable content of ores, etc.) . ..troy ounces. . 143,064 5,007 145, 959 5,109
Iron ore (usable). .. ..._..__. long tons, gross weight__|- .. _______ - 246 ®
Lead (recoverable content of ores, ete.) ... .. short tons._ 8,495 1,988 5,937 1,223
Lime. thousand short tons... 148 2,430 167 2,686
Manganese ore and concentrate (35 percent or more
Mn, short tons, gross weight__ 1,626 40 @) @)
Manganiferous ore and concentrate (5 to 35 percent Mn)
short tons, gross weight__ 8,677 190
Mercury. 76-pound flasks... ® [0} 148 29
Molybdenum (content of concentrate)
thousand pounds.. 4,359 5,211 4,878 6,232
Petroleum (crude).......-- thousand 42-gallon barrels.. 73 2 567 2
Pumice. th d short tons.. 703 1,164 745 1,893
S8and and gravel. do 14,490 14,235 21,953 24,706
Silver (recoverable content of ores, etc.)
thousand troy ounces.. 4,775 4 322 5,120 4,733
Stone. thousand short tons._ 4,249 5,107 3 582 4,626
Uranium ore short tons.. 283, 684 6,219 228,225 4,965
Zinc (recoverable content of ores, etc.)...ceeee--. do.... 35, 811 9,239 29, 585 6, 804
Value of items that cannot be disclosed: Asbestos,
cement, clays (bentonite, fire clay 1961), diatomite
(1961), feldspar, gypsum, helium (1961), mica (scrap),
perlite, pyrites, tungsten concentrate (1960), vana-
dium, and values indicated by footnote 2 615,851 18,910
Total Arizona 7. 6 415,512 432, 614

1 grodugtion as measured by mine shipments, sales, or marketable production (including consumption by
roducers).
P 1 Figure withheld to avoid disclosing individual company confidential data.

3 Excludes bentonite and fire clay (1961); included with *Value of items that cannot be disclosed.”

4 Weight not recorded.

8 Preliminary figure.

¢ Revised figure. 5

7 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime.

1 Mining engineer, Bureau of Mines, Denver, Colo.
101
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The value of metals production was up primarily because of the
rise in output of copper and associated byproduct metals, molybdenum,
silver, and gold. The quantity and value of lead, manganese, tungsten,
uranium, vanadium, and zinc decreased. A strike called by the In-
ternational Association of Machinists idled the Inspiration mine from
September 27 through October 22. Loss of production resulting from
the strike was more than offset by output from the Mission Unit, 15
miles southwest of Tucson, operated by American Smelting and Re-
fining Company (Asarco).

Sand and gravel output ranked second in value and accounted for
6 percent of Arizona’s total mineral production value. It accounted
for 50 percent of the value of all nonmetals produced. OQutput of
cement rose 26 percent. : :

Employment and Injuries.—Final data for 1960 and preliminary data
for 1961 compiled by the Bureau of Mines for employment and in-
juries in the Arizona mineral industries, excluding the petroleum in-
dustry, are shown in table 2.

Legislation and Government Programs.—No Office of Mineral Explora-
tion (OME) contracts were executed in Arizona during 1961. The
Federal Bureau of Land Management ruled that the 47 Association
placer claims in the Casas Adobes area near Tucson did not have a
valid mineral discovery. These claims, in a residential area, were
issued patents for the surface rights under the Homestead Grazing
Act of 1916, but the mineral rights were reserved to the Government.

TABLE 2.—Employment and injuries in the mineral industries*

Injuries Fre-
Average quen
Number | number of Total rate (inju-
Industry of opera- men man-hours ries pér
tions 2 employed | worked Fatal Non- million
fatal man-
hours)
1960
Copper minesand mills_________ 140 9,400 | 22,449,515 11 484 22.0
Copper smelters and refinery. .. 9 2,120 | 5,308,248 1 92 17.5
Uranium mines and mills......_ 48 434 892,118 1 46 52.7
Other metal mines and mills_... 54 455 939, 108 3 112 122.5
Nonmetal mines and mills
(other than sand and gravel
and stone) 47 394 831, 827 18 21.6
Stone quarries and plants_______ 71 538 | 1,222,851 36 29.4
Sand and gravel plants_._______ 70 1,270 | 2,306,118 2 58 26.0
Coal mines. 2 18 21,712
Total 441 14,629 | 33,971,497 18 846 25.4
1961: 3
Copper mines and mills_..._..__ 134 9,579 | 22,887,803 7 461 20.4
Copper smelters and refinery.. . 9 1,950 | 5,155,948 1 136 26.6
Uranium mines and mills..._.__ 28 328 673,821 |.ooeo.. 44 65.3
Other metal mines and mills.__. 86 537 868, 430 126 145.1
Nonmetal mines and mills
(other than sand and gravel
and stone) 45 183 10 316
Stone quarries and plants. 71 562 13 11.4
Sand and gravel plants 143 1,685 28 9.0
Coal mines....o.--._. 1 4 ,
Total 517 14,828 | 34,160, 430 8 818 24.2

1 Excludes petroleum.
2 Each mine and mill counted.
3 Preliminary figures.
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An act providing for prospecting permits and mineral leases on
State lands in Arizona became effective March 15.

Duval Sulphur & Potash Co. patented 1 group of 89 lode claims
totaling 1,729 acres under a single patent. A second tract of 41 claims
totaling 771.5 acres was patented by Kennecott Copper Corp. in the
Lone Star mining district near Safford.

REVIEW BY MINERAL COMMODITIES

METALS

Beryllium.—A small quantity of 10-percent beryllium oxide concen-
trate was recovered from the Homestead lode by Earl F. Anderson
and from the Qutpost property by V. R. Denning. Both properties
are in Yavapai County.

Copper—The copper industry, which opened the year on a pessi-
mistic note, went on to achieve a record year for the output of pri-
mary copper. Early in the year several producers curtailed opera-
tions shortly after the domestic price of copper was reduced from 30
cents to 29 cents per pound on January 1’?. With the reduction of
stocks in the second quarter, production was increased and by the end
of the year the industry was producing at capacity. Curtailment in
the first several months, vacations in June ang July, and the Septem-
ber 27 to October 22 strike at Inspiration resulted in overall below-
capacity production of copper but even so production was up 9 per-
cent in quantity and 2 percent in value, compared with that of 1960.
Completion of the Mission Unit by Asarco near Tucson was the main
reason for the increase. Copper was 92 percent of the value of metals
and 81 percent of the State value of all minerals produced.
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F16URE 1.—Mine production of copper in Arizona, 1951-61, by months, in terms
of recoverable metal.
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FIcuBE 2.—Value of mine production of copper and total value of mineral pro-
duction in Arizona, 1930-61.

TABLE 3.—Fifteen leading copper-producing mines in 1961, in order of output

Rank|Rank Bource of copper in
in in Mine District County Operator 1961
1961 | 1960
1 1| Morenci- ... Copper Moun- | Greenlee..| Phelps Dodge Corp.| Gold-silver ore, cop-
tain. per ore, copper
precipitates.
2 2 | San Manuel...| Pioneer..._..... Pinal._.._| San Manuel Copper | Copper ore.
orp.

3 3 | New Cornelia..| Ajo_ —ccocoeceaooo Pima.._...| Phelps Dodge Corp.| Gold ore, gold-silver
tailings, copper
ore.

4 4 | Lavender pit, | Warren.....___. Cochise.._|.-... [« 1o T Copper ore, copper

Copper precipitates.
Queen.
5 5 | Ray pitecaeeeao Mineral Creek..| Pinal.____ K%nnecott Copper Do.
orp.
[ 6 | Inspiration__..| Gila. Gila Inspiration Con- Do.
%)lidated Copper
0.
7 7 | Esperanza._...| Pima___________ Pima.__..| Duval Sulphur & Copper ore.
Potash Co.
8 8 | Silver Bell Silver Bell...___{|-._-- do.__.| American Smelting | Copper ore, copper
Unit and Refining Co. precipitates.

9 9| Magma......_. Pioneer......___ Pinal.__..| Magma Copper Co.| Gold-silver ore,
copper ore.

10 10 | Copper Cities..| Globe-Miami___| Gila....... Tennessee Corp. Copper ore.
Miami Copper
Co. Div.

11 11 ima. . ... Pima. . __.____ Pima___.. Pima Mining Co.... Do.

12 {oeeoee Mission Unit--|-.--- {6 o Y do-...| American Smelting Do.
and Refining Co.

13 12 | Bagdad..-..._. Eureka.____._._ Yavapai-.| Bagdad Copper Copper ore, copper
Corp. precipitates.

14 13 | Miami___._.___ Globe-Miami...| Gila....._.[ Tennessee Corp. Copper precipitates.
Miami Copper
Co. Div.

15 [oceeee Palo Verde__..| Pima.___.__..._ Pima.____ Banner Mining Co..| Copper ore.
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TABLE 4.—Ore mined, waste and leach material removed, and total copper
production at principal copper open-pit and underground mines

(Short tons)
‘Waste and leach material Total copper
Ore mined removed produced from
Mine all sources !
1960 1961 1960 1961 1960 1961
Open pit:

Morenci. - oooeocoaeoaae 14, 500,000 | 16, 286, 000 21, 200, 000 27,174,000 | 105, 640 111,443
New Cornelia...coooeoooo 9,066,000 | 9,358 000 14, 700, 000 14, 692, 000 66, 693 70,334
£ N 6,526,814 | 7,428,104 | 214,467,527 | 215,401,623 58, 799 64,170
Lavender-ocococoooocaaaan 4,245, 4,928 000 11, 572,000 13, 647,000 33,248 39, 585
Inspiration...coooooooo o 5,314,770 | 4,847,164 4,105, 835 3, 447,947 40, 400 39,165

Esperanza 2 ... 4,245,762 | 4,188,775 9, 648, 961 ® ®

Silver Bell 2. oo oocael . 723, 2, 686, 800 1,788, 470 978, 670 ® ®
Copper Cities. ----| 23,058,372 | 23,137,253 11,666, 149 31, 562, 927 16, 551 17,336

Pima. oo eoeececceeeeee 1,327,473 | 1,398,367 | 244,602,016 | 245,361,053 ® )

Mission Unit 2. 2,198, 585 29, 669, 23,570,700 |oeeoomoeoo ®
Bagdad 11,868,668 | 21,807,260 26,006,118 17,174,630 | §11,931 10,970

Underground:

San Manuel .o ccecneena.. 12,261,220 | 12, 529, 243 81, 724 82,612
), 595, 000 25,575 30,398
386, 636 410, 958 18,917 20, 761
© ) 9, 300 9,420

6, 852 158, 546 ® ®

1 Includes copper recovered from leaching of material in place and in dumps.
2 Mining World Catalog, Survey and Directory, Apr. 25, 1962, p. 95.
8 Figure withheld to avoid disclosing company confidential data.

4 Cubic yards.

§ Gross metal in concentrate shipped.

¢ All production from in-pl

ace leaching.

Source: Company-published annual reports except where otherwise specified,

TABLE 5.—Mine production of gold, silver, copper, lead, and zinc, in terms of
recoverable metals*

Mines producing Malaerial Gold (lode and placer) | Silver (lode and placer)
sold or
Year treated 2

(thousand Troy Value Troy Value

Lode | Placer |shorttons) | ounces |(thousands)| ounces _|(thousands)
(thousands)
1952-56 (8Verage).ecee-- 176 6 49, 660 122,743 $4,296 4,633 $4,193
1957 141 8 60, 166 152, 449 5,336 5,279 4,778
100 4 8, 773 142,979 5,004 4,685 4,240
101 3 83,732 124, 627 4,362 3,898 3,528
106 5 66, 800 143. 064 5,007 4,775 4,322
96 4 72,537 145, 959 5,109 5,120 4,733
®) 12, 739, 697 333,385 364, 434 282,298
Copper Lead Zinc

Total

value
Short tons Value Short Value Short Value |(thousands)

(thousands)| tons |(thousands)| tons [(thousands)

1952-56 (average)....... - 425,437 $281,834 | 11,230 $3,356 | 28,880 $7,842 $301, 521
L G— 515, 854 310,544 | 12,441 , 558 | 33,905 7,866 332,082
1958.... 485, 839 255,551 | 11,890 2,782 | 28,532 5,821 273,398
1959... 430,297 264, 202 9,999 2,300 | 37,325 8, 585 282, 977
1960... 3 , 8,495 1,988 | 35,811 9,239 366, 340
B L) R, 587,053 352,232 5,93 1,223 | 29,585 6,804 370, 101
18601961 ceeceenccmaane- 17,782,444 | 7,073,881 | 614,778 119,673 | 880,285 212, 602 8,021, 839

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

3 Data not available.
660430—62——8
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
counties, in terms of recoverable metals

Mines producing! Malféerial Gold (lode and placer) | Silver (lode and placer)
sold or
, : treated 2 |~
County Lode | Placer [(short tons) Troy. Value Troy Value
ounces ounces |
Cochise. 6 5,647,412 50,310 | $1, 760, 850 897,032 $829,297
Coconino..... 2 2,003 539 | . 498
(€3 1 T, 13 11 8,049,633 1, 506 52,710 147,642 136, 494
Graham 1 5 14 13
reen] 1 16, 285, 698 9, 685 338,975 . 685, 028 633, 302
Maricopa. - cecmcmeaan- b 1 301 87 3,045 178 165
Mohave 4 2,821 193 6, 755 2, 604 2,407
Navajo . ® 1,798 1,662
Pima. 12 19,986,671 35,375 | 1,238,125 | 1,489,973 1,377,465
Pinal__.. .17 20, 410, 240 33,508 | 1,172,780 | 1,137,713 1,051, 804
Santa Cruz 6 24, 596 51 1,785 , 394 53,060
Yavapai_ 22 2,127,627 15,180 531, 300 699, 922 647,071
uma.. - L1 7 2 64 2,240 170 157
Total .
1961 ______ 96 4| 72,537,174 145,959 | 5,108,565 | 5,120,007 4,733,395
1960 oo . ..108 5 | 66,800,315 143,064 | 5,007,240 | 4,774,992 4,321,609
Copper Lead Zine -
: = Total
value
Short Value Short Value Short Value
tons tons tons

1, 743 $43,047, 398 26 $5,387 | 2,842 | $658, 522 ($46, 296, 446

68,939 | 41,363,190 6 1,174 5 1,092 | 41, 554,660
) 180 93
111,443 | 66, 862, %‘1)8 67,838,077
34 20, 670 2 464 19 4,393 34, 689
177 106, 350 * 10 *) 92 108,114
151,612 | 90,966, 450 O] 103 2,433 559,659 | 94,141,802
167,298 | 100,378,770 2 494 [O] 35 | 102, 603,883
54 . 82,250 985 202, 859 1, 505 346,173 636, 1.
15,727 9,436,410 | 4,911 | 1,011,604 | 22,781 | 5,239,538 | 16,865,923
1 750 5 927 ® 46 4,120

587,053 | 352,231,800 | 5,937 | 1,223,022 | 29,585 | 6,804,550 | 370,101,332
538,605 | 345,784,410 | 8,495 | 1,987,830 | 35,811 | 9,239,238 | 366,340,327

! Operations at miscellaneous cleanups not counted as a producing mine.
2 Does not include gravel washed or tonnage of precipitates shipped.

3 Byproduct of uranium ore,

4 Less than 0.5 ton. )

- Copper output declined from 47,000 tons in January to 44,000 tons
in February, rose to 52,000 tons in March, dropped to 43,000 tons in
April, and increased to 51,000 tons in May and June. Owing to
vacations, output again was reduced to 43,000 tons in July. It was
50,000 tons in August, and 52,000 tons in September. During the
fourth quarter, production declined to 50,400 tons in December, aver-
aging 51,268 tons for the quarter.

The 5 leading operations furnished 398,542 tons, or 68 percent,
and the top 15 accounted for 576,827 tons, or 98 Eercent of the copper
output. Phelps Dodge Corp. operated three of the five largest mines;
one was operated by San Manuel Copper Corp., and one by Ray
Mines Division, Kennecott Copper Corp.
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-TABLE- 7—Mine production of gold, silver, copper, lead,” and zine in 1961, by
classes of ore or other source materials, in terms of recoverable metals

Nun.}ber Material | Gold Silver
0

Source ¢ sold or (troy (troy 'Copper Lead Zine
minest| - treated | ounces) | ounces) (pounds) (pounds) | (pounds)
(short tons)

16 30, 450 610 4,901 336,400 6, 300 8, 300
5 104, 447 277 13,197 1,969, 600

11 15, 456 13 16, 339 (7211, 1 R F .

32 150, 353 900 34,437 2, 373, 500 6,300 8,300

43 | 71,918,991 | 129,184 | 4,380,455 |1, 092, 360, 900 1,000 449, 600
4 156, 824 95 52, 431 9,044, 400 5,600 | 19,183, 400
6 1,250 34 6, 367 3,900 148, 700 9, 800

10 260, 547 | 14,731 627, 644 634,600 | 11,701,200 | 35,095, 900
2 15,059 |oceceeo-- 654 ,600 |- oo 4, 419, 100

64 | 72,352,671 | 144,044 | 5,067, 551 |1, 102,090,400 | 11,856, 500 | 59, 157, 800

Other “lode” material:

Gold mill cleanup -.| (¥ ® 197 113
Gold-silver and sil-
ver tailings_._. 29,217 599 10, 241 92, 000 L1 I ——
Copper cleanup. ® 763 6 955 198, 700 1, 800
Coi»per smelter : :
cleanup_..________ ® 2,180 105 4,423 - 275,400 2,700 1,300
Copper precipitates_ 11 46, 861 68, 698, 300
Cop(fer tailings..._.. 1 1,982 481 23, 200
Lead cleanup.... ... ® 6 ) O S, 4,100 |ocmemcacaea
Lead smelter clean-
L5 (O] 2 [ 3 PO 3,400 |ococoomee-
Uranium ore 1,798 354, 500 100 800
Total cecemecaeeo 16 81,011 907 18,016 69, 642, 100 11,200 3, 900
Total “lode” ma-
terial.__o_.______ 100 | 72, 584,035 | 145,851 | 5,120,004 |1,174,106,000 | 11,874,000 | 59, 170, 000
Gravel (placer opera-|
tions). 4 108 3

Total, all sources.. 104 | 72, 584,035 | 145,959 | 5,120,007 |1, 174, 106,000 | 11,874,000 | 59, 170, 000

1 Detail will not necessarily add to totals because some mines produce more than 1 class of material.
2 From properties not classed as mines.
3 Less than 0.5 ton.

Research and development on leaching copper from mine waste by
Kennecott Copper Corp. were intensified during the year. As a re-
sult of the joint efforts of research, engineering, and operating per-
sonnel, an increased quantity of copper was recovered by leaching.
Methods to produce iron for usein precipitating copper from solution
were being developed, and procedures to improve iron utilization were
under study. These and other studies were directed toward further
increasing copper recovered by leaching. Pilot plant studies utiliz-
ing oxygen in smelting concentrates were continued in 1961 and data
were processed and evaluated. Investigations and pilot plant opera-
tions to process electrolytic tankhouse slimes, in an effort to improve
byproduct metal recovery and to lower processing costs, were well
advanced.

Bear Creek Mining Co., exploration subsidiary of Kennecott Cop-
per Corp., prospected by diamond drilling in the Sierritas-Twin
Buttes (Pima County), Copper Creek (Pinal County), and Court-
land-Gleeson (Cochise dounty) areas.
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
types of material processed and methods of recovery, in terms of recoverable
metals

Type of material processed Gold Silver Copper Lead Zine
and method of recovery (troy (troy (pounds) (pounds) | (pounds)
ounces) ounces)

Lode:

Amalgamation: Ore.-oocooceoeoooo 215 120
Cyanidation: Oré..ccccoececeecceen 922 9, 521
Total recoverable in bullion... . 1,137 9, 641
Concentration and smelting of con-
centrates:
Ore L_ 112,779 | 4,536,979 | 21,056, 443,300 | 11,784,500 | 59, 144, 500
01d tailings. 15 926 23,2 900 |ocomoomeeee
Total 112,794 | 4,537,905 | 1,056,466,500 | 11,785,400 | 59, 144, 500
Direet-smelting:
Ore 31,225 557,279 48, 375,100 78, 400 22, 400
Cleanings. ..o ooeooooaooo. 11 5,383 474,100 10, 200 3,100
Copper precipitates 68, 698, 300
Old tailings 584 9, 796 92, 000
Total 31,920 572, 458 117, 639, 500 88, 600 25, 500
Placer. 108 3
Grand total. oo ocoooooo__ 145,959 | 5,120,007 | 1,174,106,000 | 11,874,000 | 59, 170,000

1Includes uranium ore concentrate. .

3Includes copper recovered from leaching of ore at one operation that employs dual-process treatment
oifalle?iclzmg followed by flotation concentration; combined to avoid disclosing individual company confiden-
t ata.

Inspiration Consolidated Copper Co. completed the McDonald shaft
at the Christmas mine to a depth of 1,793 feet in April. In addition,
7,281 feet of drifts, raises, and miscellaneous excavations were driven.
Working conditions were greatly improved on completion of the No.
6 ventilation shaft to the 1,600-foot level and the installation of addi-
tional pumping equipment. Construction of facilities for crushing,
conveying, and concentrating ore was nearly completed. Tailings
dams were laid out and initial berms were constructed. Installation
of equipment required for transporting concentrates at the new plant
and at the Inspiration smelter continued. Underground work con-
centrated upon preparation of the property for production. Accord-
ing to the company annual stockholders’ report, no additional reserves
of ore were developed ; reserves of ore remained at 20,061,625 tons of
proven and probable ore, averaging 1.83 percent copper. The ore had
an estimated recoverable copper content of 660 million pounds.

Inspiration also disclosed in its annual report that the large tonnage
of generally low-grade material north of the Live Oak pit was aug-
mented by development drilling in the eastern section of the area. If
drilling in the remaining part of this section confirms expectations,
approximately 24 million tons of ore containing 0.62 percent copper
will be available in addition to the higher grade reserves in the Live
Oak and Thornton pits. The proposed new Red Hill Sunset mine
was expected to have a stripping ratio of less than 2 to 1.

Phelps Dodge Corp. exercised options to purchase 299 unpatented
mining claims near Safford. The large low-grade deposit within the
area covered by the claims was not expected to be developed for many
years. Copper production by the company in 1961 was 253,000 tons,
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an increase of 19,000 tons over 1960, and the third largest production
in the company’s history.

A 25-ton-per-day sponge iron plant was built at the Douglas smelter,
and put into operation late in the year. Sponge iron, produced at the
plant, was made from iron oxides recovered from the smelting process.
A new process developed at the Douglas smelter for removing oxygen
from copfer in the anode furnace by reformed natural gas instead of
wood poles was installed at the Morenci and Ajo smelters. At
Morenci, large-scale metallurgical testing was performed on two sep-
arate processes for the recovery of small amounts of copper present
in oxide form in the sulfide ores treated at the concentrator. Tests
on one of the processes were discontinued, pending further laboratory
study. Operating schedules were about 5% days per week until late
September, when full production (6% days per week at open-pit
mines and 6 days per week at underground mines) was resumed. Op-
erations at Morenci, Ajo, Bisbee,and Douglas were normal during the
year. No labor agreements expired at the company mining properties
or refineries, and there were no reopening provisions under existing
agreements.

Duval Sulphur & Potash Co. continued exploration drilling at the
Mineral Park copper-molybdenum property. Near the end of the
year the company began close-pattern drilling and underground de-
velopment. This work will provide detaile§ information required
for the development of a plan for stripping and mining the mineral
deposit. The underground development will verify drill-hole results,

rovide material for metallurgical testing, and determine the continu-
ity of the deposit. Mineral rights were held by the company under
patented and leased mining claims. Investigations showed that the
deposit was a quartz monzonite stock, mineralized with pyrite and
chalcopyrite, with shear zones showing extensive copper mineraliza-
tion.

Installation of copper leach-precipitation facilities to produce cop-
per from several mine dumps at the Esperanza mine was commenced
by Duval Sulphur & Potash Co. The leaching and precipitation fa-
cilities, of conventional design, were to be completed early in 1962.
According to the company annual report, development drilling of out-
lying areas of the Esperanza mine disclosed substantial copper-
molybdenum ore reserves immediately west of the present pit. Min-
eralization in this area is similar to that of the main Esperanza ore
body. Reserves in the new area exceeded the total ore mined to date at
Esperanza. The additional ore, when developed, was to be processed
at the Esperanza mill.

Asarco modernized its Hayden smelter to treat copper concentrates
from the Mission operation. According to the company annual re-
port, the Mission mill, designed for a daily capacity of 15,000 tons of
ore, began operating in August, reached rated capacity during Sep-
tember, and continued to operate throughout the rest of the year. The
company expected that the grade of ore mined at Mission during the
early operations would be somewhat lower than the average grade
of the ore body. Before milling began, 46.4 million tons of material
was removed from the pit, of which 1.2 million tons was ore stockpiled
for future treatment. The program was completed about 6 months
ahead of schedule, at just over $33 million, well below the $43.5
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million originally estimated. Copper recovery from concentrates
produced was estimated to be approximately 45,000 tons per year.

Proven ore reserves at the Pima mine were estimated at 7.2 million
tons, containing 1.51 percent copper, according to the Cyprus Mines
Corp. annual report. These reserves excluded 1.8 million tons of ore
from the adjacent Banner Mining Co. that was to be mined and
treated by Pima under a custom mining and milling agreement.
Cyprus Mines approved plans for an expansion program to increase
the mining rate and milling capacity from 8,800 to /7,000 tons per day.
The expansion would permit the company to mine large low-grade ore
reserves east and northeast of the present pit, thus extending the life
of the mine for many years. :

Magma Copper Co. acquired 12 patented and 112 unpatented min-
ing claims contiguous to and south of its property from Belmont Cop-
per Mining Co. The claims adjoin 50 claims optioned to Magma 1n
1958 by Queen Creek Copper Co. The combined Belmont and Queen
Creek properties cover 8.5 square miles. :

Bagdad Copper Corp. produced the first cement copper at its $2 mil-
lion leaching plant adjacent to the company open-pit copper mine at
Bagdad, Yavapai County, on April 26. According to the company
report, problems encountered in pumping and drying cement copper
after it was precipitated reduced recovered values below expectations.
Copper recovered per gallon of solution was less than one-half that
anticipated. Production at yearend was only 10 to 15 percent of the
expected 20 tons per day. :

According to the Banner Mining Co. annual report to stockholders,
drilling on a group of State-leased claims near its Palo Verde mine in-
creased the indicated ore reserve held by the company in the imme-
diate area to 64 million tons. This represented an increase of 10
percent over the reserve held in 1960. Considerable drilling was neces-
sary to evaluate the deposit but plans were being made to develop. the
property. Other exploration by the company included examinations
inthe Helvetia district and in the Twin Buttes area.

A patent assigned to Banner Mining Co. covered a method of
extracting copper and preparing an electrolyte from oxidized copper
ore particles containing substantial quantities of chrysocolla. The
process consisted of leaching the ore particles with a 5 to 10 normal
solution of sodium hydroxide and potassium hydroxide. The ore
was unsuitable for acid leaching because of the presence of calcium
and/or manganese carbonates.

The installation of two new furnaces and coolers was expected to
increase the capacity of the Lakeshore copper mill of Transarizona
Resources, Inc., from 250 to 750 tons per day.

A new 6- by 9-foot vertical shaft 500 to 600 feet deep was sunk at
the Atlas mine in the Silver Bell district by B.S. & K. Mining Co.

Strong & Harris, Inc., continued open-pit mining of highly siliceous
ore at the Burro claims in the Joknson district, Cochise County, and
shipped from 5,000 to 5,500 tons per month to the Phelps Dodge Corp.
Douglas smelter for use as a flux.

Gold.—Output of gold totaled 145,959 ounces, 2 percent more than
in 1960. Eighty-nine percent was recovered as a byproduct in the re-
fining of copper; 1 percent was recovered from gold and silver ores;
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and the remaining 10 percent was recovered chiefly from lead-zine
ores. The major mining operations, listed in order of output, were
(lopper Queen, New Cornelia, San Manuel, Iron King, Magma, Mor-
enci, Ray Pit, and Copper Cities. The first three produced 70 percent
of the State output; the next five, 28 percent.

Cochise was the leading gold-producing county.

According to the annual report of Magma Copper Co., production of
%old at the San Manuel Copper Corp. San Manuel mine declined

rom 18,010 ounces in 1960 to 17,597 ounces, whereas output at the
Magma mine increased from 14,374 ounces in 1960 to 14,641 ounces.
Total production of gold by the company declined only 146 ounces, or
less than 1 percent. The increased output from the Magma mine
‘during the year was due to the increased tonnage of ore milled, because
the gold content of the ore dropped to 0.036 ounce per ton, compared
with 0.04 ounce in 1960.

In its annual report to the shareholders, Phelps Dodge Corp., re-
ported that the combined output of gold recovered as a byproduct of
copper mining at the Morenci, New Cornelia, and Copper Queen
Branches increased from 82,000 ounces in 1960 to 94,000 ounces.

Iron and Steel—George B. Smith Chemical Works, operator of the
Sally mine in Mohave County, was the only producer of hematite ore
in the State. Magnetite ore was produced by H. M. Seitz, operator of
the Margaret/Howard mine, Gila County.

Exploration for iron and other minerals on 120,200 acres {188 square
miles) of the northwestern section of the Fort Apache Indian Reserva-
tion by The Colorado Fuel and Iron Corp. proceeded on schedule. A
number of access roads were being completed. Detailed mapping of
some areas was in progress. The company reported that diamond
.drilling pierced through the ore horizon in two places.

Ray Mines Division, Kennecott Copper Corp., produced sinter
(sponge iron) and sulfuric acid from pyrite recovered as a byproduct
from the Hayden mill, and from pyrite purchased at Magma. The
finely divided (minus 85-mesh) sponge iron was used in the leach-
precipitation-flotation (LPPF) process employed at the Hayden copper
ore concentrator, and the sulfuric acid was used in leaching mine
dump material and ore in place in worked-out areas of the old under-
ground Ray mine. :

Phelps Dodge Corp. completed construction of a 25-ton-per-day
sponge iron plant at the Douglas smelter and began operation in the
latter part of the year. The sponge iron, made from iron oxides
produced during the smelting process, was expected to be a more eco-
nomical precipitant for copper than the purchased detinned cans used
in leaching at Bisbee.

Arkota Steel Co. dedicated itsnew $1 million steel plant near Cool-
idge in December. The company utilized the J. D. Madaras reduction
process to produce high-grade iron from magnetite. The sands were
to be upgraded to 50 percent iron by magnetic separaticn.

Lead—Lead production was 30 percent lower in quantity and 38

recent lower in value than in 1960. Most of the production came
Iffom lead-zinc ores produced at the Iron King mine by Shattuck Denn
Mining Corp. Nash & McFarland, the State’s second largest pro-
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ducer, operated the Flux mine in Santa Cruz County. These mines
accounted for 98 percent of the lead produced in the State.

Manganese Ore and Concentrate.—Thunderbird Metallurgical, Inc.,
recovered manganese concentrate at the Ambrosia mill near Aguila,
using Humphrey spirals and alluviators (hydraulic sorting columns)
to treat jig tailings. Four hundred to 500 tons of material was han-
dled daily. Heads contained 5 to 8 percent manganese; the concen-
trate averaged 41 percent. The concentrate was shipped to Hender-
son, Nev., for conversion to electrolytic manganese dioxide, and to
Mexican Hat, Utah, for use as an oxidant in processing uranium ore.
Century Mining Co. was reported to have a manganese mill under con-
struction 2 miles southwest of Bouse to treat ores from the Black
Mule East and Black Mule West mines. A Bureau of Mines publica-
tion 2 described all known manganese deposits in nine eastern Arizona
counties. '

Mercury.—Production of mercury from mines in the Mazatzal Moun-
tains of Gila and Maricopa Counties increased compared with that
of 1960. The Pine Mountain mine (Turnbull claims) in Maricopa
County, Sunflower mining district, operated by Bacon, Grimes &
Brunson, was the largest producer. Second in order of production
was the Ord mine in Gila County, also in the Sunflower district, oper-
ated by James T. McFarland. These two mines were followed in
order of production by the National mine, operated by Thomas E.
Bolick, in Maricopa County, and the Rattlesnake mine in Gila County,
operated by Gus Packard. The Oneida mine in Maricopa County
was closed. On a weighted-average basis, the ore produced in 1961
contained 0.28 percent mercury.

Molybdenum.—OQOutput of molybdenum, all recovered as a byproduct
in the milling of copper ore, increased 12 percent from 4.4 million
pounds in 1960 to 4.9 million pounds. The rise was due to increased
output at several of the larger properties. Entrance of D.M.B.D.
Mining Co., Inc., into the industry in June did not materially affect
the change in output. Shipments of molybdenum totaled 4.9 million
pounds valued at $6.2 million, compared with 4.4 million pounds
valued at $5.2 million in 1960. The substantial price increase for
molybdenum that became effective in June was mainly responsible
for the 20-percent increase in the value of shipments, as the tonnage
shipped increased only 12 percent in the corresponding period. Uses
for molybdenum remained about the same, 85 percent for iron and
steel ; 15 percent for nonferrous alloys, chemical products, lubrication,
and as a metal. Exports accounted for 618,000 pounds, or 13 percent,
of the total shipments. Stocks on hand December 31 totaled 80,813
pounds, 90,944 pounds less than reported in 1960. Listed in order
of production, the mines and operators were San Manuel, San Manuel
Copper Corp.; Esperanza, Duval Sulphur & Potash Co.; Morenci,
Phelps Dodge Corp.; Silver Bell, Asarco; Inspiration, Inspiration
Consolidated Copper Co.; Bagdad, Bagdad Copper Corp.; and
Childs-Aldwinkle, D.M.B.D. Mining Co., Inc.

Molybdenum was produced at Inspiration by the re-treatment of
copper concentrates. Metallurgical problems hampered satisfactory

2 Farnham, L. L., L. A. Stewart, and C. W. DeLong. Manganese Deposits of Eastern
Arizona. BuMines Inf. Circ. 7990, 1961, 178 pp.
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recovery. To improve recovery of byproduct molybdenum, a new
addition to the molybdenum section of the Silver Bell mill operated
by Asarco was under construction. D.M.B.D. Mining Co., Inc., con-
structed a new 60-ton flotation mill to treat molybdenum-bearing
copper ores from the Childs-Aldwinkle mine. Duval Sulphur & Pot-
ash Co. produced molybdic trioxide at the Esperanza mill southwest of
Tucson. Recovery was at the high rate established in 1960; produc-
tion increased in 1961 as a result of an increase in the molybdenum
content of the copper ore.

Silver.—Silver production increased 7 percent in quantity and 10
percent in value over 1960 primarily because of the increased output
of copper. The leading silver-producing mines in the State were
Copper Queen, Morenci, Magma, Iron King, New Cornelia, San
Manuel, Mission, Pima, Ray Pit, Esperanza, Silver Bell Unit, Palo
Verde, Inspiration, Bagdad, Copper Cities, Flux, Old Dick, and
Johnson Camp.

Uranium.—Uranium ore was produced at 42 operations in Apache,
Coconino, and Navajo Counties, compared with 64 operations in 5
counties in 1960. Shipments of uranium ore totaled 228,225 short tons
valued at $5 million, a 20-percent decline in quantity and value from
1960. The grade approximated that of the ore produced during 1960.
About 87 percent of the ore for the Tuba City mill operated by Rare
Metals Corporation of America, came from the Orphan mine on the
south rim of the Grand Canyon operated by Western Equities, Inc.,
formerly Western Gold and Uranium, Inc. The mine produced about
7,000 tons of ore per month. Rare Metals planned to add a carbonate
leach circuit to its Tuba City uranium mill to reduce milling costs.
Industrial Uranium Corp. reported the discovery of a large uranium
ore body at its South Sunlight mine in Monument Valley. In April
the company began driving a vertical shaft to mine an ore body of
20,000 tons at this property.

TABLE 9.—Mine production of uranium ore, by counties?*

1960 1961
County
Number Ore U308 F.0.b. Number Ore U308 F.o.b.
of oper- (short | contained mine of oper- (short | contained mine
ations tons) (pounds) value 2 ations tons) (pounds) | value?
Apache__co..._ 19 | 108,835 544,279 | $2,272,187 16 89,421 448,032 %1, 850, 395
Cochise...ccuax 1 15 42 118
Coconino........ 30 90, 931 522,602 | 2,211,835 17 76,701 422,928 | 1,780, 188
[€5 1 -V — 4 2,103 14, 966 65, 448
Navajo.cceeeae 10 81, 800 405.528 | 1,669,840 9 62,103 319,337 | 1,333,922
Total.... 64 | 283,684 | 1,487,417 | 6,219,428 42 | 228,225 | 1,190,297 | 4,964, 505

1 Based on data supplied to the Bureau of Mines by AEC.
2 F.0.b. mine value; base price, grade premiums, and exploration allowance.

Vanadium.—Vanadium was recovered from uranium ores produced
in Apache, Coconino, and Navajo Counties at vanadium recovery
units operated by Climax Uranium Co., Climax Division, American
Metal Climax, Inc., at Grand Junction, Colo.; Vanadium Corporation
of America (VCA) at Durango, Colo.; and Kerr-McGee Oil Indus-
tries, Inc., at Shiprock, N. Mex. The quantity of vanadium recovered
was slightly below that of 1960.
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Zinc.—Shattuck Denn Mining Corp. was the State’s largest pro-
ducer of zinc, from its Iron King mine near Humboldt. Exploration
and development of the mineralized zone near and parallel to the main
ore vein system in the Iron King mine was continued and the com-
pany obtained rights to explore, develop, and mine in the area north
of and adjoining the mine. Exploration in this area was to be con-
ducted from the lower mine levels. The company was developing new
products utilizing the iron and sulfur content of mill tailings. One
product, an agricultural soil supplement, was to be produced at a pilot
plant constructed to test the process on a commercial basis.

NONMETALS

Asbestos.—Shipments of asbestos from four underground operations
in Gila County increased 30 percent in quantity and 44 percent in
value over those in 1960. Only a small quantity of Nos. 1 and 2 grade
material was produced, the majority of the material being grade Nos.
4to 7. Prices ranged from $10 per ton for chrysotile waste to $400
per ton for filter-grade material. Producers in order of output were
Jaquays Mining Corp. (Regal and Chrysotile mines) ; Metate As-
bestos Corp. (Metate group) ; and Phillips Asbestos Mines (Phillips
mines).

Cemzmt.——In July Phoenix Cement Co. Division, American Cement
Corp., completed a third 12- by 10- by 850-foot kiln at its Clarkdale
plant. The new kiln, which increased the capacity of the plant by
800,000 barrels to 2.6 million barrels, was primarily responsible for a
26-percent rise in output of cement in Arizona during the year. In
July the company delivered the millionth barrel of cement to the Glen
Canyon dam construction site, representing the completion of the first
one-third of its contract. The first load was shipped on February 8,
1960. The one-way truck haul from Clarkdale to Glen Canyon dam-
site is 188 miles.

Clays.—Output of all types of clay sold or used increased 3 percent
over 1960. A gain in bentonite output and additional production
contributed by American Cement Corp., Phoenix Cement Co. Divi-
sion, a new producer of miscellaneous clay, accounted for the increased
output. Bentonite (a nonswelling type) accounted for 16 percent
of the total output and 41 percent of the total value. Except for a
small quantity of fire clay produced in Gila County, miscellaneous
clay accounted for the balance of the production. Gila Arts (for-
merly Gila Pottery Co.) re-entered business.

Diatomite.—American Diatom, Inc., produced crude diatomite from
the White Cliffs mine near Mammoth for use as a filler. Phoenix
Gems, Inc., operated a property near San Manuel, producing diato-
mite for use in the manufacture of insecticides. Both properties are
in Pinal County.

Feldspar.—Feldspar production from the Taylor mine in Mohave
County, operated by Jerry Haynes for International Minerals &
Chemical Corp. (IMC), declined 14 percent from 1960. The entire
output was ground at the IMC Kingman mill, and sold or used for
the manufacture of glass, pottery, and enamels. The bulk of the
material was shipped to California, although some shipments were
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made to Colorado, Hawaii, Ohio, Pennsylvania, Texas, Washington,
and Mexico.

Gem Stones.—The value of gem and ornamental stones collected was
$119,000, compared with $120,000 in 1960. Gem and ornamental
stones were reported in 14 counties, of which Gila had the greatest
output. Yavapai ranked second, followed by Maricopa, Mohave,
Yuma, Greenlee, Pima, Navajo, and Pinal. In terms of value, tur-
quoise was the most important stone collected.

Gypsum.—Gypsum was produced at three mines, two in Pinal County
and one in Yavapai County. Arizona Gypsum Corp. operated two
&operties, one in Pinal County near Winkelman, and one in Yavapai

unty near Camp Verde. The Camp Verde property was acquired by
merger with Verde Gypsum Co. in 1960. Output from the two prop-
erties was sold uncalcined for cement retarder and for agricultural
purposes. National Gypsum Co. operated a mine near Winkelman
and calcined the crude gypsum for use in the manufacture of wall-
board and lath at the company-owned plant in Phoenix. No produc-
tion was reported from mines previously operated by Garcia & Peters
Gypsum Co. ‘

Lime.—Lime sold or used rose to 167,000 short tons, a 13-percent
increase over 1960. Six lime-burning plants operated during the
year, compared with five in 1960. The new plant of Ray Mines
Division, Kennecott Copper Corp., at Hayden, accounted for most
of the increase. Lime used in the concentration of copper ores
accounted for approximately 85 percent of all lime sold or used.
Requirements ranged from 6 to 10 pounds per ton of mill feed,
depending on the oxidation in the low-grade copper ore. A small
quantity of lime was used by the construction and agricultural indus-
tries. About 10 percent of the output was shipped to California, New
Mexico, and Mexico.

Mica.—A small quantity of scrap mica was produced by Buckeye
Mica Co. from its Buckeye mine, Maricopa County. The mica was
sold mainly for use in the manufacture of roofing materials; a small
quantity was sold for use in paints. Los Angeles and the Pacific
coast were the main market areas. The Quartzite mine operated by
Buckeye Mica Co. in 1960 was reported sold; no production was
reported from this property in 1961.

Perlite.—Production and shipments of perlite were lower than in
1960. Both Arizona Perlite Roofs, Inc., and Harborlite Corp. pro-
duced less perlite in 1961 than in 1960. The Supreme Perlite, Inc.,
Phoenix plant produced expanded perlite for use in building plasters.
The average value of crude perlite ranged from $6 to about $9 per
ton. Weighted average value was $6.83. Harborlite Corp. shipped
crude perlite to a company-owned plant in California.

Pumice.—Arizona was the largest producer of pumice and pumicite
material in the Nation and supplied 80 percent of the total output
sold or used. Principal uses of this material were for concrete admix-
tures and aggregate and for railroad ballast. Standard Gilsonite
Co. (Pozzolan Division) supplied the Glen Canyon dam construc-
tion project with pumice for use in concrete admixtures. Scoria
produced from the Superlite Builders Supply Co. Darling pit, near
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Flagstaff, was used as concrete aggregate in the manufacture of build-
ing block and for other purposes. San Xavier Rock & Sand Co.
continued to quarry scoria from the Douglas pit, as did Gila Cinder
Co. from the Pumice No. 2 mine near Safford in Graham County.
Yavapai Block Co. produced volcanic cinder from its mine in Yavapai
County. Paul Zanzucchi supplied volcanic cinder from the Zan-
zucchi cinder pit near Flastaff to Harenberg Block Co., Inc., for use
in the manufacture of concrete block. The Atchinson, Topeka and
Santa Fe Railway Co., the largest producer of pumice or pumicite
maferial in the State, produced volcanic cinder for use as railroad
ballast.

Pyrites.—Ray Mines Division, Kennecott Copper Corp., recovered
pyrite as a byproduct of milling copper ore at Hayden for use in the
manufacture of sulfuric acid and sinter (sponge iron). The com-
pany also purchased a small quantity of pyrite produced at the Magma
Copper Co. Magma mine as a supplemental feed in its sulfuric acid
and sponge iron plant. Sulfur content of the pyrite produced aver-
aged 45.1 percent.

Sand and Gravel.—Sand and gravel ranked second in terms of value
of all mineral commodities produced in Arizona. Production in-
creased from 14.5 million tons, valued at $14.2 million, in 1960 to 22
million tons, valued at $24.7 million. The main reason for the 7.5-
million-ton (52-percent) increase was the requirements of sand and

avel for road building and construction of the Glen Canyon dam.
Of the 22 million tons produced, 10.3 million tons was classified as
commercial; 11.7 million tons was Government-and-contractor output
used for highway construction. Maricopa County led in production,
supplying 8.4 million tons, 38 percent of the State output. Coconino
County ranked second with 5.2 million tons. A report ® showed that
from July 1956 to January 1, 1962, Arizona completed, to full or ac-
ceptable interstate standards, 224.6 miles of road, plus 289.7 miles
of highway improved to standards adequate for present traffic (a total
of 514.3 miles open to traffic). Work in progress with interstate
funds included 43 miles under construction and 269.1 miles in engi-
neering or right-of-way status, for a total of 812.1 miles. On the
basis of mileage completed, Arizona ranked 7th in the Nation; on a
construction and engineering, or right-of-way, basis it ranked 18th.

TABLE 10.—Sand and gravel production in 1961, by counties

(Thousand short tons and thousand dollars)

County Quantity Value County Quantity Value

Apache. .o 939 $994 504 $547
Cochise 1,122 815 1,636 1,777
Coconino. - - 5,161 9, 427 1, 060 1,107
Gila....._. 798 550 ®
Graham 155 144 873 684
Greenlee.._. —- o (O] 463 449
Maricopa. o coooooooo_. 8,416 7,594

Mobhave . oo oooooo__ 826 618 21, 953 24,706

lF:gure' withheld to avoid disclosing individual company confidential data; included with “Other
counties.”

8 Bureau of Public Roads. Quarterly Report on the Federal-Aid Highway Program,
Dec. 31, 1961. Press release BPR 62—4, Feb. 7, 1962.
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Stone.—Stone production declined 16 percent in quantity and 9 per-
cent in value from 1960. Reduced output of basalt, limestone, and
miscellaneous stone by the Federal Bureaus of Public Roads and In-
dian Affairs was mainly responsible for the decrease. San Manuel
Copper Corp. delivered 14,338 tons of quartzite to the company plant
for metallurgical uses.

TABLE 11.—Sand and gravel sold or used by producers, by classes of operations
and uses

(Thousand short tons and thousand dollars)

1960 1961
Class of operation and use

Quantity Value Quantity Value

Commercial operations:
Sand:

Building 1,448 $1,821 1,885 $2, 556
Paving 519 488 772 637
Railroad ballast 8 8
Fill.. 131 77 253 285
Blast 1) O]
Engine m (O] é‘) O]
0il (hydrafrac) O] ® 20 204
Other. 46 172 34 36
Total sand 2,144 2, 558 2,972 3,726
Construction gravel:
Building. 1,548 1,951 1, 669 2,129
Paving. 2,086 2,049 3,408 2,659
Railroad ballast. ® t)
Fill 392 212 1,794 596
Other. 201 205 351 412
Miscellaneous gravel 89 177
Total gravel 4,227 4,417 7,311 5,973
Total sand and gravel 6,371 6,975 10, 283 9, 699
Government-and-contractor operations:
and:
Building. 113 113 909 1,809
Paving. 1,058 976 898 657
Fill.. 74 19 56 21
Total sand 1,245 1,108 1,863 2,487
Gravel:
Building. 29 38 3,394 6,776
Paving. 6,833 6,108 6,407 5,738
Fill.. 12 6
Other. 6 6
Total gravel 6,874 6,152 9, 807 12,520
Total sand and gravel 8,119 7,260 11,670 15,007
All operations:
Sand 3,389 3, 666 4,835 6,213
Gravel 11,101 10, 569 17,118 18,493
Grand total 14,490 14,235 21,953 24,706

1 Figure withheld to avoid disclosing individual company confidential data; included with ‘“Other.”
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TABLE 12.—Stone production in 1961, by counties

County Short tons Value County Short tons Value

Apache oo 133, 500 [¢) 0]

] ) 200 $288
Coconino 374,593 1) 0]
Gila [0} Yuma 7,155 7,165
G (0] o Undistributed. ..o 3,059, 229 4,041, 769
Maricopa-oo oo oocomamoaeo 7,650 34,725
Mohave. . eeeeoeacacaaeee [O) m 117 ) DO 3,582,327 | 4,626,480
Pima. ® (0}

. leigt‘llre withheld to avoid disclosing individual company confidential data; included with “Undis-
ributed.”

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

Granite Basalt and related Marble Limestone
rocks (traprock)
Year
Short Value Short Value Short Value Short Value
tons tons tons tons
m m 800 $800 1,700 | $29,500 | 1,138,200 | $1, 504,000
(1 Q) O] 0] 3,600 | 62,800 | 1,122,800 | 1,399,540
87,968 | $58, 762 (O] [©) 0] 1 1, 345,200 1, 678, 900
1 1 647,441 | 651,845 ®) ) 1,782,967 2,079, 263
7,155 7,155 | 285,371 | 285,850 4,513 | 60,732 | 2,009,455 | 2,458,371
Sandstone Other stone Total
Short tons Value Short tons Value Short tons Value
903,053 $1, 410,087 - 56,806 $37,296 2,100, 559 $2, 981, 683
322, 747 1,194, 746 78,831 73,483 1,527,978 2, 730, 569
238, 101 820, 146 796, 416 1, 440, 647 2, 467, 685 3,998, 455
490, 339 1,175,090 1, 328, 560 1, 200, 710 , 249, 307 5,106, 908
334, 557 942, 155 851,276 872,217 3, 582,327 4, 626, 480

1 Figure withheld to avoid disclosing individual company confidential'data; included with ‘“Other stone.”

MINERAL FUELS

Coal (Bituminous).—Lawrence Isaac Coal Co. produced a small
quantity of coal (less than 1,000 tons) from the Cow Spring No. 3
mine in Coconino County.

Petroleum and Natural Gas.—Production of petroleum, from wells in
Apache County, totaled 67,000 barrels, 8 percent below the 1960 out-
put. During the year, 23 wells (15 exploratory and 8 development)
were completed. Expioratory drilling resulted in one oil discovery.
Two of the development wells completed were successful, one for oil
and one for gas. The Kaibab National Forest was opened to oil and
gas exploration. As of June 12, lease applications for 400,000 acres
had been filed on this area and were awaiting action by the Federal
Bureau of Land Management.
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TABLE 14.—Stone sold or used by producers, by uses

1960 1961
Use
Quantity Value Quantity Value
Dimension stone:
R 0%%‘ : . short (t;)ns_- lg, 479 $9|1, 607 g, 92? 532, glg
ubble. 0. 12 , 85
Architectural: o oot ¢ O ’
oug] cubic feet__ o [0) 600 1,350
Apgrox‘lmate equivalent in short tons______ Q@ 45 |
Dressed.- -- cubic feet__ Q@ O] 427 1,116
Approximate equivalent in short tons..____ (1 32 |ece -
Flagging. cubic feet__ 77,918 133,486 55, 598 47,736
Approximate equivalent in short tons.__.__ 5,844 4,170 |
Other (quantity approximate in short tons)..__ 3,356 67,047
Total dimension stone (approximate, in short
tons) 21,679 292,140 10, 204 97,867
Crushed and broken stone:
Riprap.... short tons__ , 717 26,154 33,063 25,023
Metallurgical do. 373,303 743, 266 429,713 939, 809
Concrete and roadstone do....| 2,202,231 | 2,147,404 | 1,421,648 1, 446, 994
Other do. 21,541,377 | 21,807,944 | 31,687,609 2,116, 787
Total crushed and broken stone......__. do-...| 4,227,628 | 4,814,768 | 3,572,033 4, 528,613
Grand total (approximate, in short tons)._.._ 4,249,307 | 5,106,908 | 3,582,327 4,626, 480

! Figure withheld to avoid disclosing individual company confidential data; included with “Other.”

2 Includes cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, and agriculture.

3 Includes cement, lime, abrasives, roof granules, pottery, porcelain, tile, terrazzo, plaster sand, stucco,
andscaping, agriculture, and mineral food.

REVIEW BY COUNTIES

Apache.—The mining of uranium ores at 16 operations in the Carrizo
and Lukachukai Mountains accounted for 39 percent of the State’s
total shipments of uranium ores. Uranium and its coproduct, vana-
dium, accounted for 70 percent of the county total value of mineral
output. Principal producers were Kerr-McGee Oil Industries, Inc.,
at the Mesa group mines and VCA at the Monument No. 2 mine.
The U;0; content of the 89,421 tons of ore shipped during the year
ranged between 0.13 percent and 0.43 percent, averaging 0.25 percent,
on a weighted basis. The f.o.b. mine value of the ore ranged between
$6.76 an(f $37.85 per ton, averaging $20.69 per ton. Vanadium, recov-
ered from Apache County uranium ores, was processed at mills in
Colorado and New Mexico which were equipped with vanadium-
recovery units.

Petroleum production was 8 percent lower than in 1960. Of 23 new
wells drilled in Arizona during the year, 18 were in Apache County.
County drilling totaled 64,788 feet. Two development wells (one
oil, one gas) and one exploratory oil well were successful.

Output of sand and gravel sold and used was more than doubled
during the year, owing to increased production by the Federal Bureau
of Indian Affairs and the Arizona State Highway Department, as
well as the operations of Vinnell Corp. Stone production declined
from 642,000 to 134,000 short tons as road construction in the county
by the Bureau of Indian Affairs declined. The mining of bentonite
from the Cheto mine near Sanders by Filtrol Corp. increased.
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TABLE 15.—Value of mineral production is Arizona, by counties

County 1960 1961 Minerals produced in 1961 in order of value

Apache. oo $5,212,471 | 1$4,986,845 | Uranium ore, vanadium, sand and gravel, petro-
leum, clays, stone, helium, gem stones. .

Cochise. 44, 255, 697 48,857,698 | Copper, gold, stone, lime, silver, sand and gravel,
zine, pumice, lead, gem stones, scrap mica,
uranium ore. . .

Coconino. o ooooooooo 7,622, 708 13,461,281 | Sand and gravel, pumice, uranium ore, stone,
copper, gem stones, vanadium, silver.

(21 F: S 47,186, 532 43, 569, 443 | Copper, asbestos, sand and gravel, molybdenum,

lime, stone, silver, gold, gem stones, iron ore,
lead, zine, mercury, clays.

150, 596 158,979 | Sand and gravel, pumice, gem stones, copper, silver.
70, 413, 650 70,016,363 | Copper, lime, silver, molybdenum, sand and
gravel, gold, stone, gem stones.
26,120,634 7,883,688 | Sand and gravel, clays, manganese ore and con-
centrate, stone, mica (scrap), mercury, gem
stones, copper, perlite, gold, silver.

Mohave. - oeooooooooo 346, 651 831,854 | Sand and gravel, stone, feldspar, copper, gem
stones, gold, zinc, silver, iron ore, lead.

Navajo ocemcacemeeee - 2,220, 445 1,996,143 | Uranium ore, sand and gravel, copper, vanadium,
gem stones, silver, zinc, lead.

Pima. oo 98,271,821 | 106,865,830 | Copper, cement, molybdenum, sand and gravel,
silver, gold, stone, zinc, clays, gem stones, lead.

Pinal 106,722,094 | 107,827,684 | Copper, molybdenum, gold, sand and gravel, silver,

gypsum, lime, pyrites, stone, perlite, clays,
diatomite, gem stones, lead, zine.

Santa Cruz..-ocoooo. 816, 087 636,840 | Zinc, lead, silver, copper, gold, gem stones, stone.
Yavapai. o ccooeoooaaoo 26, 710, 885 25,879,720 | Copper, cement, zinc, lead, stone, silver, gold,
lime, molybdenum, gypsum, sand and gravel,
gem stones, clays, pumice, beryllium concen-

trate.
Yuma._ .. 584, 511 705,465 | Sand and gravel, gem stones, stone, gold, lead,
copper, silver, zine.
Undistributed 3..._____. 2 590, 255 832, 608
Total 4 oo 2 415,512,000 | 432, 614,000

1 Petroleum value is preliminary.

3 Revised figure.

3 Includes tungsten concentrate (1960) and some stone, manganiferous ore and concentrate (1960), sand
and gravel (1960), and gem stones that cannot be assigned to specific counties. . .

4 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime.

Cochise.—The value of mineral commodities produced was substan-
tially higher than that reported for 1960. Increased output of copper
accounted for a substantial part of the gain.

Cochise County was the State’s leading gold producer, ranked sec-
ond in production of zine, third in production of silver and lead, and
fourth in production of copper. Copper supplied 88 percent of the
value of mineral output in the county; gold, 4; silver, 2; and zinc, 1
percent, respectively. Phelps Dodge Corp., Copper Queen Branch,
accounted for most of the copper and gold production, from opera-
tions at the Copper Queen underground mine and the Lavender Pit
at Bisbee. According to the company annual report, production from
the Copper Queen underground mine increased approximately 17
percent, from 509,700 tons in 1960 to 595,000 tons. Copper recovered
from this ore totaled 25,575 tons in 1960 and 30,398 tons in 1961, a
19-percent increase. At the Lavender Pit, 18.6 million tons of
material was handled, 4.9 million tons of which was ore. This was
an increase of 2.8 million tons of material handled, of which 683,000
tons was ore. The ratio of waste and leach material to milling ore
mined in 1961 was 2.77 to 1, compared with 2.73 to 1 in 1960. The
Lavender Pit concentrator treated 5.1 million tons of ore at an average
rate of 17,193 tons per operating day, of which 4.9 million tons was
from the Lavender open-pit mine and 198,000 tons was from under-
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ground operations. The Douglas smelter treated 848,000 tons of
copper-bearing material. Ore products treated at the smelter included
those derived from the underground mines at Bisbee, concentrate from
the Lavender Pit concentrator, and copper precipitates produced from
leached material from the Lavender Pit.

The Johnson Camp mine, a copper-zine property, was operated by
lessees. An underground operation by McFarland & Hullinger
through the Moore shaft was the county’s largest producer of zinc.
Strong & Harris, Inc., produced 65,116 tons of siliceous copper ore
from a surface operation on the Burro claims.

Nonmetals accounted for 5 percent of the county value of mineral

roduction. Lime was produced at Paul Lime Plant, Inc., and pumice
Ey San Xavier Rock & Sand Co. near Douglas. Sand and gravel was
produced mainly by the Arizona State Highway Department; stone
was produced by commercial firms for use as an agricultural mineral,
for terrazzo, for smelter flux, and for the manufacture of lime.

Coconino.—Coconino County ranked first in the value of sand and
gravel production, which furnished 70 percent of the value of mineral
production. Construction at Glen Canyon dam was responsible for
most of the 180-percent increasein output (sold or used) that occurred
during the year.

The county also ranked first in tonnage and value of pumice, ac-
counting for 97 percent of the State production and value of this
commodity. Shipments were reported by seven producers in the
Winona and Flagstaff areas. The Atchison, Topeka & Santa Fe
Railway Co., in the Winona area, was the State’s largest producer.
The Federal Bureau of Public Roads was the largest producer of
stone in the county, accounting for 80 percent of the total production
of 374,593 tons.

In spite of the 16-percent decrease in output, Coconino County
maintained its position as the second largest producer of uranium ore,
accounting for 34 percent of the State production. Uranium ore
shipments from 17 operations furnished 13 percent of the total value
of mineral production in the county. The major producer was
Western Equities, Inc., at the Orphan mine. A number of operators
in the Cameron district also produced uranium ore. A small quantity
of copper and silver was recovered by Rare Metals Corporation of
America from the Tuba City tailing dump and by Clyde Hutcheson
from copper ores at the Ridenour mine near Flagstafl.

Gila.—As in 1960, copper was the principal mineral commodity pro-
duced in Gila County, in terms of value, accounting for $41.4 million,
or 95 percent of the total value. Most of the copper (99 percent)
came from four principal operations—Inspiration, Copper Cities,
Miami, and the Castle Dome dump.

The Inspiration Consolidated Copper Co. Inspiration mine, in the
Globe-Miami district, continued to be the leading copper producer in
the county and ranked sixth in the State. According to the com-
pany annual report, the Inspiration Division was closed for two
periods in 1961, other than holidays. The first period, from Feb-
ruary 18 to 19, inclusive, was due to unfavorable market conditions
that existed in the first quarter. The second period was caused by a
strike called by the International Association of Machinists that lasted

660430—62——9
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from September 27 through October 22. Except for these delays,
mining and ore treatment proceeded normally during the year at
capacity rate, 7 days per week. Operations at the smelter were varied
to suit the inflow of material. According to the annual report, the
4.8 million tons of ore mined had an average content of 0.908 percent
copper (0.429 percent oxide copper, 0.479 percent sulfide copper).
A total of 3.4 million tons of waste was removed, of which 674,000
tons, containing values recoverable by leachingz was segregated for
such treatment. Ratio of ore to waste was 0.71:1 compared with
0.77:1 in 1960. A total of 74.45 million pounds of copper was pro-
duced from Inspiration ores, or 15.83 pounds of copper per ton of ore
treated. Production from leaching-in-place of mined-out areas and
waste dumps accounted for 3.88 million pounds of copper, raising the
total production to 78.3 million pounds. In 1961 all ore was moved
to the primary crusher by truck, eliminating underground rail
haulage used in previousyears. Although not in use, the underground
transfer and haulage system was maintained on a standby basis for
possible future need. Repairs to the underground haulage drift,
damaged by fire in August 1960, were completed.

The grade of concentrate was improved by revising the concentrate
treatment process. The principal benefit derived from this change
was a decrease of approximately 40 percent in the amount of material
that had to be treated and discarded. The improved concentrate also
was easier and quicker to smelt. A rotary-type, gas-fired concentrate
drier was installed, aiding in the reduction of smelting costs.

Tennessee Copper Co., Miami Copper Co. Division, produced cop-
er from the Copper Cities and Miami mines and the Castle Dome
ump in the Globe-Miami district. The three properties were the

second, third, and fourth largest producers in the county, accounting
for 43 percent of the copper output.

Gold and silver were recovered as byproducts by leading copper
producers. Lead and zinc also were produced in the county, all by
August Kaempf from the Extension and So So mines in the Pioneer
mining district. Molybdenum was recovered from copper ores pro-
duced at the Inspiration mine. Mercury output came from the Ord
mine-operated by James T. McFarland and from the Rattlesnake mine
operated by Gus Packard.

Nonmetals production accounted for 4 percent of the value of min-
eral output. The Jaquays Mining Corp. (Regal and Chrysotile
mines), Metate Ashestos Corp. (Metate group), Pan American Fiber
Corp. (Rock House mine stockpile), and Phillips Asbestos Mines
(Phillips mines) provided all the asbestos produced in Arizona. Sand
and gravel was produced in the county by the Arizona State Highway
Department, the Federal Bureau of Public Roads, and the Vinneil

orp.

Graham.—Sand and gravel produced by contractors for the Arizona
State Highway Department and by one commercial operator accounted
for 90 percent of the total value of mineral output in the county.
Pumice produced by Gila Cinder Co. from the Pumice No. 2 mine
near Safford accounted for an additional 9 percent. Copper and sil-
ver recovered from copper ores of the Coronado mine, operated by
Donald Parcher in the B'E‘)anley Butte district, and gem stones (Apache



THE MINERAL INDUSTRY OF ARIZONA 123

tears, green garnet, chalcedony, chrysocolla, and agate) accounted for
the remaining 1 percent.

At the Sa%org copper deposit Kennecott Copper Corp. completed
in April the 804-foot development shaft; 3,000 feet of underground
workings were driven from the shaft to and within the ore body (cross-
cut 1,510 feet, drifted 1,538 feet). An extensive program of under-
ground diamond drilling was underway to delineate in detail the
extent, grade, and mineralogical nature of the ore body. Bulk sam-
pling of development ore supplied material processed in the pilot
plant, recently erected on the property. The company did not expect
to place the property in production in the near future.

Greenlee.—The value of copper output declined from $67.8 million
in 1960 to $66.9 million. It supplied 96 percent of the value of mineral
production in the county. The Morenci open-pit copper mine, operated
by the Morenci Branch, Phelps Dodge é)orp., maintained its position
as the largest producer of copper in the State and ranked second in
the Nation in 1961. In addition, the Morenci mine was the State’s
third largest producer of molyb(ienum the second largest producer
of silver, and the sixth largest gold prodiucer; all three were recovered
as byproducts from the refining of copper ore. Morenci supplied all
the copper, silver, gold, and molybdenum produced in the county.
According to the company annual report, 43.5 million tons of material
was handled, of which 16.3 million tons was ore. This was a 22-percent
increase in the tonnage of material handled, compared with 1960. The
ratio of waste and leached material to ore at this property was 1.67:1,
compared with 1.46:1 in 1960. The concentrator treated 16.2 million
tons of ore during the year at an average rate of 53,321 tons per operat-
ing day. The smelter treated 490,634 tons of concentrates. Produc-
tion of copper increased from 105,640 tons in 1960 to 111,443 tons.
Large-scale tests were carried on at Morenci on two separate processes
for the recovery of the small amount of oxide copper in sulfide ores
treated at the concentrator. Testing of one of the processes was dis-
continued pending further laboratory study. A new process was in-
stalled at the Morenci smelter to facilitate the removal of oxygen from
copper in the anode furnace by reformed natural gas instead of wood
poles. The company operated a limekiln at the property to provide
{ime for metallurgical purposes.

Maricopa.—Maricopa County was the leading producer of sand and
gravel, producing more than 38 percent of the State’s entire output.
Nonmetals accounted for 99 percent of the value of mineral produc-
tion in the county, of which sand and gravel supplied 96 percent.
Eleven commercial operators produced 7.7 million tons of sand and
gravel, and Government contractors produced the remainder. United
Materials, Inc., Vinnell Corp., Union Rock & Materials Co., and Ari-
zona Sand & Rock Co. were the major commercial producers. Miscel-
laneous clay produced by Phoenix Brick Yard and Wallapai Brick
& Clay Products, Inc., was used in the manufacture of brick and mis-
cellaneous clay products. A small quantity of scrap mica was mined
by Buckeye Mica Co., the State’s only producer of mica.

Manganese concentrate was recovered from tailing at the Ambrosia
mill by Thunderbird Metallurgical, Inc., Tolleson. Mercury was pro-
duced by Thomas E. Bolick at the National mine and by Bacon, Grimes
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& Brunson at the Pine Mountain mine (Turnbull claims). Small
quantities of gold, silver, and copper came from five lode mines and
one placer mine.

Mohave.—Nonmetals accounted for 96 percent of the value of all
minerals produced. Contractors for the State highway department
produced 331,200 tons of paving sand and gravel. _ Government con-
struction and maintenance crews produced an additional 10,100 tons
for the Federal Bureau of Reclamation. Vinnell Corp. produced
484,200 tons of paving sand and gravel. IMC produced crushed sand-
stone at the Arizona Quartz quarry, and T & K Building Stone pro-
duced rough architectural sandstone at the Arizona Mist quarries. A
small quantity of feldspar was produced for IMC by Jerry Haynes at
the Taylor mine. Metals output (gold, silver, copper, lead, and zinc)
came from copper-zine, gold, silver, and zinc ores mined in the Qedar
Valley, Wallapai, and Cottonwood mining districts. Iron ore was
produced by dveorge B. Smith Chemical Works, operator of the Sally
mine. Duval Sulphur & Potash Co. continued fieldwork, primarily
exploration drilling, at its Mineral Park copper-molybdenum property
near Kingman. Toward the close of the year, a program of close-
pattern drilling and underground development was initiated to pro-
vide detailed information for developing a plan for stripping and
mining the deposit. The underground development would verify the
drilling results and provide material for meta. urgical testing. Work
underway was sche<fu1ed for completion by mid-1962, at which time
final development of the property for production was to be considered.

Navajo.—%ranium ore supplied $1.3 million (67 percent) of the
$2 million value of mineral production. The major producer was In-
dustrial Uranium Co., operating the Big Chief, Moonlight, East Star-
light, Starlight No. 1, and Sunlight mines. Properties of A & B
Mming Co., G & G Mining Co., and Inar Norgaard also were in opera-
tion during the year. A small quantity of vanadium was recovered
from uranium ores produced by A & B Mining Co. Contractors for the
State highway department accounted for most of the sand and gravel
produced. ‘Copper, silver, lead, and zinc output accounted for 5 percent
of the mineral production value.

Pima.—Copper furnished 85 percent of the value of minerals pro-
duced. Five mines—New Cornelia, Es ranza, Silver Bell, Pima, and
Mission Unit—supplied 84 percent of the copper produced in the
county and 25 percent of that produced in the State. -

According to the Phelps Dodge Corp. annual report to stockholders,
the New Cornelia Branch produced 24 million tons of material from
the New Cornelia open-pit mine near Ajo. Of the total production,
9.4 million tons was ore and 14.7 million tons was waste. The ratio of
waste to ore was somewhat lower—1.57:1, compared with 1.62:1 in
1960. The Ajo concentrator processed 9.3 million tons of ore at an
average rate of 31,000 tons per day, producing 240,000 tons of concen-
trate, from which the smelter obtained 70,334 tons of copper.

According to the company annual report, the Esperanza open-pit
copper property, owned and operated by Duval Sulphur & Potash Co.,
operated at capacity throughout the year. Improvements in milling
practice increased the yield of copper per ton of ore milled. This was
the second consecutive year that increased copper recovery had been



THE MINERAL INDUSTRY OF ARIZONA 125

achieved. However, output of copper declined slightly, owing to a
reduction in the average copper content of the ore milled. Output of
molybdenum, recovered as a byproduct, increased. Plans were com-
pleted for the installation of heap-leaching and %recipitation facilities
to recover copper from several mine dumps. These facilities, of con-
ventional design, were expected to be completed early in 1962. The
presence of substantial additional copper-molybdenum reserves in an
area due west of the existing pit was disclosed by development drilling.
The new reserves exceeded the tonnage of ore mined through 1961 at
Esperanza. Mineralization in the new area was typical of that of the
principal Esperanza ore body.

The average price received for copper contained in concentrates was
30.3 cents per pound before applicagle smelting, refining, and trans-
portation costs, compared with 32.8 cents per pound in 1960.

Silver Bell Unit of Asarco was operated normally throughout the
year. The company increased smelting capacity at Hayden to handle
concentrate from Mission Unit.

According to the Cyprus Mines Corp. annual report, Pima Mining
Co. (50 percent owned by Cyprus Mines Corp.) mined and milled 1.4
million tons of ore averaging 1.88 percent copper, compared with 1.3
million tons in 1960. Mill output totaled 63,613 tons of copper concen-
trate, up 27 percent from the 1960 production of 50,044 tons. An
improvement in the grade of ore and increased concentrate production
were expected in 1962.

The Banner Mining Co. Palo Verde shaft was completed to a depth
of 1,028 feet in November, approximately 1 year behind schedule
according to the company annual report. The delay in reaching the
planned depth of 1,020 feet was caused by the large flow of water en-
countered at the 960-foot level and the time required to drain the
area and reduce the volume of water to be handled. Also delayed
was the opening for mining of deeper levels in the Palo Verde shaft.
Meanwhile, development headings totaling 8,541 feet of drifting and
2,872 feet of raises, were driven on the 700- and 800-foot levels. In
addition, 7,912 feet of diamond drilling, 3,870 feet of rotary drilling,
and 9,606 feet of long-hole drilling, together with 73 feet of sha
sinking, were accomplished. After completion of the shaft to the
1,028-foot level, work was started on stations and pockets on the
900-foot level in preparation for development and mining on this
level. The Mineral Hill mill was enlarged to handle increased ton-
nage of ore from the mine. Qutput of crude ore from this property
totaled 158,546 tons, from which 3,492 tons of copper, 102,106 ounces
of silver, and 80.53 ounces of gold were recovered in concentrates.
Underground operations at the Daisy mine were discontinued on Jan-
uary 20, owing to the proximity of open-pit mining by Pima Mining
Co. on Banner ground. Stripping of overburden and rock on Banner
ground, under the operating agreement made in 1959 with Pima
Mining Co., proceeded at a_satisfactory rate during the year, and
61,315 tons o¥ low-grade oxidized ores was stockpiled. Production
from the Daisy mine totaled 245 tons; exploration and development
consisted of 56 feet of crosscutting and drifting.

The Atlas mine, operated by B.S. & K. Mining Co., was the main
producer of zinc. Silver was recovered mainly as a byproduct of
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copper refining. The major silver producers in the county, in order
of production, were New Cornelia (Phelps Dodge Corp.), Mission
Unit (Asarco), Pima (Pima Mining Co.), Esperanza (Duval Sul-
phur & Potash Co.), and Silver Bell Unit (Asarco).

The largest producer of gold was Phelps Dodge Corp. from the
New Cornelia mine, 4 jo mining district.

Molybdenum was produced by Duval Sulphur & Potash Co. from
the Esperanza pit and by Asarco from Silver Bell Unit.

Cement was the principal nonmetal product. California Portland
Cement Co., Arizona Portland Cement Co. Division, at Rillito, was
active throughout the year. The tonnage and value of shipments
were 6 percent lower than in 1960.

Of the 1.6 million tons of paving sand and gravel produced, con-
tractors for the Arizona State Highway Department, the Pima County
Highway Department, and the Federal Bureau of Public Roads pro-
duced 756,600 tons. Government construction and maintenance crews
furnished an additional 77,800 tons of sand and gravel. Five com-
mercial operators produced 801,000 tons, of which 93 percent was
supplied M. M. Sundt Construction Co., Tucson Rock & Sand Co.,
and Wilmot Sand & Gravel, Inc. Limestone for cement manufac-
ture was the principal stone produced. Most of the output was quar-
ried and consumed by Arizona Portland Cement Co.; a small quantity
was used as a roofing material. A small tonnage of marble was quar-
ried for landscaping and for roofing granules. Charles H. Anderson
produced crushed standstone at the Little Chief quarry for use as a
smelter flux. Manufacturers of building brick and other structural
clay products furnished the entire miscellaneous clay output. The
leading producers in order of output were Grabe Brick Co., Tucson
Presse% Brick Co., and Devry Brick Co., Inc.

Pinal—Pinal County led in the production of copper, producing
almost 29 percent of the State output. Copper accounted for $100
million (93 percent) of the $108 million value of mineral output.
Three mines, San Manuel (second largest producer in the State), Ray
pit (fifth), and Magma (ninth), supplied 99 percent of the county
and 28 percent of the State output.

According to the annual report of Magma Copper Co., produc-
tion at the Magma mine at Superior was 410,958 tons of ore assaying
5.16 percent copper, 0.086 ounce of gold, and 1.58 ounces of silver,
Comparable production in 1960 was 386,636 tons assaying 5.10 percent
copper, 0.04 ounce of gold, and 1.78 ounces of silver. In addition,
6,409 tons of custom ore was treated, compared with 440 tons in 1960.
Smoke from a fire that broke out on December 2 in a section of the east
replacement, workings that had been mined out several years before
and allowed to cave, interrupted mine production. The area had
not been sealed off by yearend. The fire, presumably caused by spon-
taneous combustion of splintered and crushed mine timber, was con-
fined to timber in the affected area. During November, the last full
month of operation before the fire, 91 percent of all production came
from the east replacement area. Production from the main vein west
of the No. 5 shaft was discontinued, owing to high extraction and
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maintenance costs. The company estimated that stoping on the main
vein in the central area would cease in 1962 unless development dis-
closed further ore amenable to economic extraction. Metal produc-
tion from ore milled at Magma included 20,761 tons of copper, 14,641
ounces of gold, and 613,442 ounces of silver. Development footage
completed at l\fagma totaled 28,220 feet—13,780 feet of crosscuts, 5,177
feet of raises, and 9,263 feet of diamond drilling. Vein ore reserves
in the western part of the mine had decreased in the last few years,
but additions to the bedded ore reserves in the east replacement zone
were about equal to the bedded ore mined.

San Manuel Copper Corp., wholly owned by Magma Copper Co.,
was the largest producer of copper 1n the county and second largest
in the State. According to the annual report of the parent company,
the San Manuel mine produced 12,529,243 tons of ore assaying 0.727
percent sulfide copper, compared with 12,261,220 tons assaying 0.710
sulfide copper in 1960. The tonnage of ore mined per operating day
averaged 35,063 against 34,249 in 1960. Copper recovery per ton of
ore mined was 18.19 pounds, compared with 12.93 pounds in 1960.
Metal production was 82,612 tons of copper, 3,869,166 pounds of moly-
bdenum sulfide, 17,597 ounces of gold, and 295,553 ounces of silver.
The mill treated 12,448,549 tons of ore at an annual rate of 34,837 tons
per operating day. Approximately 85 percent of the total copper and
91 percent of the sulfide copper contained in the ore was recovered.
The smelter processed 301,781 tons of copper concentrates for an
average of 848 tons per day for the year. Preparation of the second
level of the San Manuel mine for production was nearing completion
with some production scheduled to commence in April 1962. The
company began production from its State leases in the summer of
1961. The gan Manuel mine quarry yielded 53,181 tons of limestone
and 14,338 tons of quartzite for metallurgical uses.

In its annual report, Kennecott Copper Corp. stated that its Ray
Mines Division had established new records for tonnages of ore and
waste handled and for copper produced, despite a serious shortage of
water in the summer months after 2 abnormally dry years. The com-
pany mined 7.4 million tons of ore compared with 6.5 million tons in
1960. Copper production from all sources at Ray (mining and mill-
ing of ore and the leaching of waste dumps and ore in place) was
64,170 short tons, compared with 58,799 tons in 1960.

All of the molybdenum was recovered from ores produced by San
Manuel Copper Corp. and D.M.B.D. Mining Co. Gold and silver also
were produced as byproducts of copper. Major producers of gold,
listed in order of production, were San Manuel, Magma, and the Ray

it. Silver was produced at the same properties but in different order;
agma was the leading producer, followed by San Manuel and Ray
it. Combined production of silver from Magma and San Manuel
eclined from 914,758 ounces in 1960 to 908,995 ounces, despite an

increase in output at San Manuel. The decline in output was at-
tributed to a lower silver content, inasmuch as the tonnage of ore from
both mines increased.

Nonmetals accounted for 2 percent of the total value of mineral
production. Lime was produced by San Manuel Copper Corp. for use
at the San Manuel concentrator. %iatomite was mined by American
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Diatom, Inc, at the White Cliffs mine for use as a filler, and by
Phoenix Gems, Inc., for use as a filler in insecticides. Perlite pro-
duced by Arizona Perlite Roofs, Inc., and the Harborlite Corp. was
expanded at Tucson and California expanding plants for use in build-
ing plasters and other construction applications. Gypsum was pro-
duced by Arizona Gypsum Co. and National Gypsum Co. near Win-
kelman. Miscellaneous clay mined by the Phoenix Brick Yard from
clay at the Pantano mine was used in the manufacture of building
brick and other clay products.

Santa Cruz.—Qutput of zinc, lead, copper, silver, and gold accounted
for all but an insignificant portion of the county value of mineral

roduction. With the exception of gold, output of the metals was
ower than in 1960. Nash & McFarland, the State’s second largest
lead producer, operated the Flux mine in the Harshaw district. The
Flux mine ranked fifth in the State in the production of zinc.

Yavapai—The value of mineral production was 3 percent lower than
in 1960, mainly because of a 10-percent decline in the value of copper
and a 2;7-percent decline in the value of zinc. The decline would have
been greater, except that cement Outip‘lllllt'; increased 87 percent in value.
Gold, silver, copper, lead, and zinc furnished 65 percent of the total
value of mineral output. Yavapai County led the State in output of
lead and zine.

The Iron King mine, Shattuck Denn Mining Corp., was the largest
producer of lead and zinc in the State and supplied most of the county
output. According to its annual report, Shattack Denn mined and
milled 235,010 tons of ore and produced 44,027 tons of concentrates
yielding 14,549 ounces of gold, 550,913 ounces of silver, 8 million
pounds of lead, 28.4 million pounds of zinc, and 344,000 pounds of
copper. The company continued exploration and deveiopment on the
indicated southern extension of the mineralized structure near and
parallel to the main ore vein system of the Iron King mine.

According to the annual report of Bagdad Copper Corp., produc-
tion by the company was 20,933,747 pounds of sulfide copper and
1,005,616 pounds of leached oxide copper, compared with 28,862,459
pounds of sulfide copper in 1960. No leached copper was prociuced in
1960. The average price for cogper was 30.06 cents per pound, com-
pared with 32.3 cents per pound in 1960. Stripping proceeded at a
somewhat faster pace than mining. The average grade of sulfide ore
was 0.71 percent, compared with 0.85 percent in 1960. This accounted
for most of the difference in production between the 2 years, as the
amount of ore milled decreased only slightly from that of 1960. By
mixing high- and low-grade ores, the company expected an average
milling grade in 1962 of about 0.80 percent. Plant capacity was to be
increased about 20 percent when the sixth ball mill goes into pro-
duction in April 1962. The increased capacity, together with im-
provements in the grade of milling ore, should yield in excess of 24
million pounds of copper in 1962. Enough high-grade ore was in
sigh{:) to last until a better grade of ore could be reached in the main
ore body.

The as;mual report of Cyprus Mines Corp. showed mine and mill
production of 95,386 tons from its Old Dick and Copper Queen mines
near Bagdad, compared with 80,940 tons in 1960. The increase in
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production came from a new heavy-medium separation plant. Pro-
duction of copper concentrate increased to 12,884 tons from 11,028
tons in 1960. Output of zinc increased 1,630 tons, to 14,291 tons.
Reported unit operating costs were lower. On December 31, proven
ore reserves were estimated at 319,000 tons averaging 3.3 percent
copper and 10.7 percent zinc. The Old Dick shaft was deepened to
950 feet, and exploration was continued in an effort to extend the
life of these ore bodies.

Beryl was produced by Earl F. Anderson at the Homestead Iode
and by V. R. Denning at the Outpost mine.

Cement, the principal nonmetal commodity produced in the county,
increased 87 percent in value. Output rose mainly because of in-
creased requirements for cement at the Glen Canyon dam. Output of
stone increased slightly, most of the production being limestone used
for the production of cement. The Flintkote Co., United States Lime
Products Division, produced quicklime for use mainly by the chemical
industry, and hydrated lime used in construction. Arizona Gypsum
Co. mined gypsum from the Camp Verde deposit for use as a portland
cement retarcﬂar and for agricultural use. Yavapai Block Co. mined
scoria from its Cruice cinder pit near Ashfork. Miscellaneous clay
was produced by American Cement Corp., Phoenix Cement Co. Di-
vision, for use in portland cement.

Yuma.—Sand and gravel was the principal mineral commodity pro-
duced, accounting for 97 percent of the total value of mineral output.
Contractors for the Arizona State Highway Department and the
Federal Bureau of Reclamation, and construction and maintenance
crews for the Yuma County Highway Department, produced 822,000
tons of paving and structural sand and gravel.

Small quantities of copper, silver, gold, lead, and zinc were recov-
ered from seven small lode and two placer operations. All the lead
and zinc and most of the gold and silver were produced at the New
Chance mine operated by Lyman Wall. Most of the copper was pro-
duced at the Magic mine by B. L. Gary.
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RKANSAS mineral output was valued at $149.1 million in 1961.
Although this value was the second highest recorded, it was 6
percent less than the record valuation of $158.8 million set in

1960. This marked the second time in the decade, 1952-61, that the
value of mineral output failed to exceed that of the preceding year.
Most of the loss in mineral value was attributed to decreased bauxite
output, but substantial declines also were registered in the production
value of clays, coal, gem stones, natural gas liquids, petroleum, sand
and gravel, soapstone, stone, and zinc.

Production of 17 minerals and mineral products contributed signifi-
cantly to the State economy. Gains were recorded in quantity and
value of six of the mineral products mined.

TABLE 1.—Mineral production in Arkansas®

1960 1961
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Barite oo oo short tons._. 277,851 $2,578 277,855 $2, 630
Bauxite. oo ocacaamooooo long tons, dried equivalent._| 1,932,071 20,469 | 1,178,898 13,462
ClayS. - e thousand short tons._. 815 2,456 773 1,758
€08l .o do.... 409 3,116 395 2,888
Gem StOMEeS v oo co e e ccmce e m e ?) 38 ® 19
Gypsum.... -.thousand short tons._ 67 208 167 531
TAMO. oo e do.... ® @ 192 3,168
Natural €3S - oo ccccmemcccccccaaas million cubic feet.. 55,451 6,599 59, 547 8,039
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons._ 34,558 2,148 27,889 1,640
LP gaSe8 e v oo cccc e e e do.._. 73, 252 3,735 75,157 3, 286
Petroleum (crud sand 42-gallon barrels. . 30,117 83,424 429 249 4 80,435
Sand and gravel. -.thousand short tons_. 8,192 10, 262 9, 389 9,074
BbONe. - o oo do.... 10, 939 13, 555 12,029 12,402
Zine (recoverable content of ores, etc.)._..._short tons_. 50 13 37 9
Value of items that cannot be disclosed:
Abrasive stones, bromine, cement, lime (1960), and
SOBPSEONE - - - e oo e e cmccme e eecme e e e e 10,918 [-ceoeoeeee 10, 906
Total Arkansas . __ .. oo e e 6158,263 |- ceoceeeeaee 149,138
1 Production as measured by mine shipments, sales, orfmarketable production (including consumption
by producers).
3 Weight not recorded.
3 Figure withheld to avoid disclosing individual company confidential data.
4 Preliminary figure. .
¢ Total adjusted to eliminate duplicating value of clays and stone.
8 Revised figure,

1 Geologist (mineral deposits), Bureau of Mines, Bartlesville, Okla.
131
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Significant gains were made in production and value of bromine,
gypsum, and natural gas. Establishment of a second bromine recov-
ery plant accounted for the gain in bromine output. Increased gypsum
production was attributed to a larger output of cement. Increased
consumption of natural gas accounted for a rise in output. Sand and
gravel production increased; however, its total value declined. The
average unit value of sand and gravel in 1961 was $0.97 per ton, a de-
crease of $0.28 per ton compared with 1960. Stone production in-
creased in quantity, but the average unit value per ton was 17 percent
less. Augmented output of sand and gravel and stone and increased
Arkansas cement, production were largely attributable to important
State and Federal highway construction and several Federal dam and
missile-base projects. These construction projects contributed greatly
to the economy of the mineral industri and the State.

Overall economic development of Arkansas improved, and a signifi-
cant increment of the economic increase was attributable, directly
and indirectly, to the mineral industry. Personal income in Arkansas
was estimated at $2.5 billion, an increase of more than 5 percent. In-
come resulting from the mining industry accounted for about 10 per-
cent of the total. Expansion of manufacturing industries which con-
sumed more of the State’s mineral output tended to stabilize the State
economy and provided a better balance with agriculture.

Nearly $45 million was pledged or invested for 63 new industrial
plants and 84 major plant expansions. Transportation and communi-
cation companies spent an additional $48 million. Eighteen of the
new plants utilized metallic or nonmetallic minerals in varying forms.

Construction continued on three major multipurpose dams; Greers
Ferry, Dardanelle, and Beaver, and access roads were being built near
zé fourth, the Millwood Dam, 8 miles west of Ashdown in Little River

ounty.

At yearend, construction was 70-percent, complete at Greers Ferry
Dam, on Little Red River near Heber Springs.  The overall project,
including construction of the powerhouse, installation of operating
machinery and equipment for the dam and powerhouse, erection of a
switchyard, road relocations, and public facilities, was scheduled for
completion in 1964 at an estimated cost of $56 million. Two power
units for hydroelectric power, with a total capacity of 96,000 kilowatts,
will be installed. The Greers Ferry project will require 900,000 cubic
yards of concrete and 8 million cubic yards of earth and stone,

Dardanelle Lock and Dam, at Dardanelle on the Arkansas River,
was 50-percent complete at yearend. The project will provide navi-
gation facilities for part of the Arkansas River. The navigation lock
will be 110 feet wide and will accommodate tows 600 feet long. Four
generating units will be installed ; rated capacity will be 124,000 kilo-
watts, or 171,000 horsepower. Construction of the lock and dam will
require 600,000 cubic yards of concrete and 218,000 cubic yards of
earth and rock.

Construction of Beaver Dam, west of Eureka Springs, in Carroll
County, on the White River, was about 2-percent complete at year-
end. This project was scheduled for completion in June 1966 at an
estimated cost of $51 million. Total capacity of two power units will
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be 112,000 kilowatts. In addition te hydroelectric power, the project
will provide water for municipal and 1ndustrial uses and flood control.

Construction of access roads and related land-acquisition pro-
cedures for Millwood Dam were underway. The project will provide
flood-control facilities, municipal and industrial water, and recre-
ational areas. Total cost of the project was estimated at $55 million;
$11 million of this figure will be used to relocate railroads and $7
million will be used to relocate highways. Total length of the earth-
fill dam will be about 31/ miles; preliminary estimate of earth and
rock requirements was 4 million cugic yards. Tentative time for com-
pletion of the overall project was 4 to 6 years.

Other river-basin work included levee-construction and bank-
stabilization on the Arkansas and other rivers, continuation of studies
and planning of the De Gray Dam on the Caddo River near Arka-
%e:lphia, and drainage and navigation improvements on the White

iver.

Acme Brick Co. placed in operation new facilities at its brick plant
in Malvern. The new plant addition, costing $500,000, included a
kiln 276 feet long with a 4-day firing cycle. Plant capacity was in-
creased to more than 20 million brick annually, and the plant was de-
signed so that capacity could be easily enlarged.

Arkansas’ second bromine recovery plant was completed, and pro-
duction of elemental bromine began in June. Arkansas Chemicals,
Inc., erected the plant near El Dorado at an estimated cost of $3
million.

Construction of additional plant equipment and facilities, including
a new cement kiln 450 feet long and 12 feet in diameter, doubled the
capacity of the Arkansas Cement Co. plant near Foreman. The ex-
pansiog cost an estimated $7 million and was virtually completed at

earend.

v U.S. Barite Co. completed a new plant to recover barite and sand
and gravel near Dierks. Production began in September, but tech-
nical difficulties resulted in the closing of the plant in December.

Arkansas Power and Light Co. announced plans in September to
construct 667 miles of powerline at an estimated cost of $28.5 million.
Completion was scheduled for 1970. The company began operating
its new 348,000-kilowatt steam-electric generating station at Helena;
the power station contained the largest single-shaft generator of its
kind ever constructed. The plant supplied electric power to Arkansas,
Mississippi, and Louisiana. Transmission-line construction projects
included a 90-mile, 230,000-volt line from Helena to Pine Bluff and a
17-mile, 115,000-volt, shielded line from Stuttgart to DeWitt.

Eighteen electric cooperatives provided service in 74 of the 75 Ar-
kansas counties; they distributed power over 39,639 miles of line and
added about 400 miles of new line. Plans for 1962 included construc-
tion of an additional 345 miles of new lines. The cooperatives mar-
keted electric power to several mineral-producing companies.

Construction began on the $10.5-million Thomas B. Fitzhugh steam
generating plant on the Arkansas River near Ozark. Production of
electric power at the 50,000-kilowatt plant was scheduled to begin in
June 1963. The contract for manufacture of the steam-turbine gen-
erating unit for the plant had been awarded in late 1960.
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Employment and Injuries—Average annual employment dropped
less than 1 percent. Employment gains made in metal and non-
metallic mining categories were offset by employment losses in petro-
leum, natural gas, and coal mining industries. The mining-industry
payroll amounted to more than $25.9 million; it was about 1 percent
higher than the 1960 annual payroll.

Average weekly wages were: Metal industry, $113.15, a 2-percent
decrease; coal industry, $99.60, a 7-percent gain; crude petroleum, and
natural gas industry, $93.75, a 2-percent increase; and nonmetallic
mining and quarrying industries, $79.46, a 4-percent increase.

Available data indicated that two fatalities occurred in mining in
1961—one each in metallic and nonmetallic mining. No fatal acci-
dents occurred in coal mines, but 13 nonfatal accidents were reported.
Injury data pertinent to the petroleum industry were not available.

TABLE 2.—Average annual employment for selected minerals

1960 1961
Industry Employin; Empl Employi Empl
mploying mploy- mploying mploy-
units ment units ment
Metal mini 25 619 24 647
Bituminous. coal mining._ . 22 285 21 248
Crude petroleum and naturalgas.._.._..__.__.____ 377 3,065 386 2,987
Nonmetallic mining and quarrying.......____._ 105 1,484 106 1,523
Total._...__ 529 5,453 537 5,405

Source: Arkansas Department of Labor, Employment Security Division, Little Rock, Ark.

REVIEW BY MINERAL COMMODITIES
MINERAL FUELS

Mineral fuels contributed the largest share of the value of the
State’s mineral output; however, the aggregate value ($96.3 million)
represented a 3-percent decline. A significant increase in natural gas
output was offset by declines in production of coal, natural gas liquids,
and petroleum.

Coal (Bituminous).—Output of coal decreased 3 percent in quantity
and 7 percent in value compared with 1960. Twenty-one bituminous
coal mines with outputs greater than 1,000 tons annually were oper-
ated. Of these, 11 were underground and 10 were strip mines; there
were 10 of each in 1960. Forty-two percent of the production came
from underground mines, and open-pit mines accounted for 58 percent

TABLE 3.—Coal production

(Thousand short tons and thousand dollars)

Year Short tons Value Year Short tons Value
1952-56 (average) -—....... 659 $5,098 || 1959 ... __ 441 $3,482
1957 . . 508 3,976

; 1960 LTI 409 3,116
1958, 1IN 364 2,744 || 1961 - CCTITTITIITIITTT 395 2,888
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of the output. Production from underground mines increased 46
percent, and output from strip mines declined 22 percent compared
with 1960. The continued decline in coal output was caused by
increased competition from other fuels and a general lessening of
demand.

0il and Gas Exploration and Development.—Drilling activity in 78
fields in 23 counties resulted in 203 oil wells, 42 gas wells, and 248
dry holes. Total number of holes drilled decreased 15 percent. There
were significant decreases in the number of development and explora-
tory wells drilled in Columbia, Lafayette, Miller, Nevada, and Union
Counties; the number of wells drilled in Crawford, Franklin, and
Sebastian Counties increased.

Only 50 percent of the wells drilled resulted in oil and gas produc-
tion, compared with 56 percent in 1960. Eighteen new sources of oil
and gas were discovered by exploratory drilling in 1961; 6 new fields
(4 o1l and 2 gas) and 12 new pools (2 oil and 10 gas) were located.
Lateral extensions were established in 10 fields by outpost wells; 10
new pools were discovered by field-development wells. The 18 dis-
coverles represented a success ratio of 18 percent.

The deepest well drilled in 1961 was in Lafayette County; it was
abandoned as a dry hole at a depth of 11,552 feet. The deepest pro-
ducing well was in the same county, from a depth of about 11,015 feet.

TABLE 4.—0il and gas well drilling in 1961, by counties

Drilling
County Proved field wells Exploratory wells Total
oil Gas Dry 0il Gas Dry
Arkansas..-.....o.o..lo.oo 4 4
Ashley._. NN EGEOREUISUIN PSSR PR, 2 2
radley. (R RIS OSSR S F 1
Calhoun.- - 12 fooao - 70 IR IR 6 26
Chicot. .. - JRO) RS R I 1 1
Columbia_______________ - F: 2 P, 2 10 15
Crawford.- . - el 8 2 (R I 1 11
Desha . oo [ 1 1
Franklin. 18 b2 1 1 22
Joh Ve | m e 2 [: 25 P A, 2 9
Lafayette____ —— - 35 30 ) N 17 83
Logan 2 b PR SR 4
LonoKe. - - e 1 1
Miller. 31 25 ) B S 10 67
Nevada._... [N [— 4 - 1 5
Ouachita_ .o 12 (. b3 28 IR I 4 29
Pope _ —— 2 b B P, 1 6 10
Sebastian_ . - 8 b5 ORI R FR— 10
St. Francis. - .o ooooo oo eceaan FORRPRSIIS PRI R, 1 1
UnioN . - oo o e 108 |-oceoeee 51 4. 27 185
Van Buren 2 2
White o e 2 2
() | R SR [PPSR FRPSIPUNOI ISR ESPRNpI I EE. 2 2
Total: 1961 197 40 147 6 2 101 493
1960. 280 34 129 5 5 128 581

Source: Arkansas Oil and Gas Statistical Bulletin, v. 20, No. 12, December 1960 through v. 22, No. 3,
March 1962,

In northern Arkansas, dry natural gas was produced from relatively
shallow sands of Pennsylvanian, Mississili]plan, and Devonian ages.
Drilling activity in this area resulted in the discovery of 2 new gas-
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fields and 12 new gas-supply sources. There were 52 gasfields in north-
ern Arkansas at yearend ; 8 had not been connected to a pipeline outle.

In southern Arkansas, oil and gas production came from Cretaceous
and Jurassic formations. Exploratory and development drilling, con-
ducted in 12 counties and 58 fields, totaled 417 wells. Fourteen new
sources of supply were discovered (4 fields and 10 pools). Lateral
extensions of eight fields were established by successful outpost wells.
At yearend, 145 of 177 fields found to date were active producers of
oil, condensate, or gas.

Three new waterflood projects were begun in 1961 in southern Ar-
kansas fields and several other presssure-maintenance and secondary-
recovery projects were continued. The projects prolonged the life of
fields in Columbia, Lafayette, Miller, Ouachita, and Union Counties.

Pipeline Construction.—Arkansas-Louisiana Gas Co. began operating
its new 125-mile gas-transmission line from Perla Station, near Mal-
vern, to Helena. The line was connected to a previously completed
95-mile line from northwest Arkansas to the Malvern-Hot Sprin
area. Larger and more sustained supplies of gas were made available
by operation of the pipelines.

Natural Gas.—Production of natural gas increased for the 5th con-
secutive year. Output and value increased 7 and 22 percent, respec-
tively. Northern Arkansas gasfields, in nine counties, accounted for
69 percent of the production value. Six counties in southern Arkansas
recorded a production value of about $2.5 million, a 41-percent gain
compared with 1960. Franklin County, in northern Arkansas, led
the State; next came Lafayette, Columbia, Pope, and Sebastian
Counties. Lafayette County led southern Arkansas in production.

Natural Gas Liquids.—A decline in production of natural gas liquids
was recorded. Quantity and value of these commodities were 4 and
16 percent, respectively, under 1960 production. Four natural gaso-
line plants and one cycling plant operated throughout the year. A
second cycling plant, operated by Monsanto Chemical Co., Hydro-
carbons Division, at E1 Dorado, discontinued production on March 1.

TABLE 5.—Estimated proved recoverable reserves of crude oil, natural gas
liquids, and natural gas

Changes in
proved reserves,|Proved reserves,| Change
Proved reserves| due to exten- | Dec. 31 1961 | from 1960,

Dec. 31, 1960 | sions and new | (production percent
d.iseolv;é"{es in | was deducted)

Crudeoil...____________. thousand barrels. . 301,997 6, 980 280, 689 -7
Natural gas liquids 1. _.______________ do._-. 27,497 —2,765 22,233 -19
Naturalgas ... million cubic feet-. 1,459,710 81,390 1, 476, 992 +1

1 Includes condensate, natural gasoline, and LP gases.

Source: American Gas Association, and American Petroleum Institute, Proved Reserves of Crude Oil,
Natural Gas Liquids, and Natural Gas. V. 16, Dec. 31, 1961, pp. 11, 12, 21,
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TABLE 6.—Gross withdrawals and disposition of natural gas, in million cubic feet

Gross withdrawals 1 Disposition
Marketed production?
Year Vented
From gas| Fromoil| Total Repres- and
wells wells Value suring |wasted3
Quantity | (thou-
sands)
1952-56 (average) 29, 900 29, 440 59, 340 35, 918 $1,877 18,712 710
1957.. - 18, 000 3 54, 000 31,327 3 16, 045 6, 628
1958._. 23, 000 45,000 68, 000 32,890 2, 664 28, 180 6, 930
1959.. 32,000 40, 800 72, 800 40, 674 , 539 s 4,638
1960 - e 45,700 41,100 86, 800 55,451 6,599 27, 640 ,
1961 4 45, 800 42,100 87,900 59, 547 8,039 25, 748 605

1 Marketed production plus quantities used in repressuring, vented, and wasted.

3 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.

4 Preliminary figures.
TABLE 7.—Natural gas liquids production
(Thousand gallons and thousand dollars)
Natural gasoline LP gases Total
and cycle products
Year

Quantity Value Quantity Value Quantity Value

51,999 $3,543 55,205 $2,325 107, 204 $5, 868
39, 869 2,313 54,034 2,097 93, 903 4,410
37,197 2,574 53,518 2,743 90, 715 5,317
40,730 2,523 55,731 3,048 96, 461 - 5,571
34,558 2,148 73,252 3,735 107, 810 5,883
27,889 1,640 75,157 3,286 103, 046 4,926

Petroleum.—Although crude petroleum, in terms of production, con-
tinued as the State’s most important mineral commodity, output and
value declined; decreases of 3 and 4 percent, respectively, were re-
corded. Magnolia field, in Columbia County, was the State’s leading
oilfield, producing about 5.5 million barrels. Columbia, Union, La-
fayette, and Ouachita were the leading oil-producing counties.

NONMETALS

Output of nonmetallic minerals accounted for 27 percent of the
aggregate value of Arkansas’ mineral production in 1961. Sales, mine
shipments, or marketable production were recorded for stone, cement,
sand and gravel, lime, barite, clays, bromine, gypsum, soapstone,
abrasive stone, and gem stones.

Abrasive Stone—Novaculite was quarried in Garland County for
use as oilstones and whetstones. The quantity of abrasive stone pro-
duced increased 26 percent, but the value declined 6 percent.

660430—62——10
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TABLE 8.—Crude petroleum production, by fields

(Thousand barrels and thousand dollars)

1960 1961 1
Field

Barrels Value Barrels Value
290 | $803 ||
309 856 | oo
617 1,709 603 $1,658

456 1,263 597 )
1,088 3,014 1,074 2,954
5,032 13,938 5,493 15, 106
950 , 632 1,387 3,814
2,211 6,124 2,208 6,072
1,510 4,183 1,725 , 744
4,057 11,238 3,267 8,984
1,182 3,274 1,108 3,047
626 1,734 529 1. 455
1,717 4,756 1,539 4,232
10,072 27, 900 9,719 26, 727
30,117 83,424 29,249 80,435

1 Preliminary figures, .
2 Includes oil consumed on leases and net change in stocks held on leases for the State.

TABLE 9.—Crude petroleum production, indicated demand, and stocks in 1961,

by months
(Thousand barrels)

Indi- Stocks Indi- Stocks

Month Produc- | cated origi- Month Produc- | cated origi-
tion demand | nating in tion demand |natingin
Arkansas Arkansas
January. ... 2,539 2,471 1,854 |} August.___________ 2,405 2, 541 1,933
- 2,428 2,484 1,798 || September..._...._ 2,335 2,485 1,783
2,634 2,485 1,937 || October_..._._ - 2,398 2, 396 1,785
2, 500 2,161 2,276 || November_.__._.___ 2,407 2,301 1,891
2,439 2,367 2,348 || December....__._. 2,441 2,574 1,758

2,329 2,577 2,100

2.394 2,425 2,069 Total.___..__ 29,249 29,277 |-

Barite.—The quantity of barite produced was virtually the same as
in 1960, but the value of the product was 2 percent more. U.S.
Barite Co. (formerly U.S. Glass and Chemical Corp.) completed a
barite-recovery plant at Dierks. Production of barite and gravel
began in September, but the operation was discontinued in December.
Virtually all of the barite was processed for use in drilling muds.
Arkansas ranked first in production of barite, producing 35 percent
of the Nation’s output. The relatively static condition of oil drilling
in the United States apparently accounted for the stabilized produc-
tion of barite.

TABLE 10.—Primary barite sold or used by producers

Year Short tons Value Year Short tons Value
(thousands) (thousands)
425, 829 $3,882 338,539 $3,097
477,327 4,537 277, 851 2,578
182,779 1,668 277,855 2,630
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Bromine.—Michigan Chemical Corp. recovered bromine from oil-
well brine pumped to its El Dorado plant. Output of the plant, with
a 10-million-pound annual capacity, consisted of elemental bromine
and ethylene dibromide.

Arkansas Chemicals, Inc., completed construction of the State’s
second bromine-recovery plant in June. By yearend, the company
had produced a significant quantity of bromine. Annual production
capacity of the new plant was 30 million pounds of elemental bromine
recovered from oil-well brine pumped from nearby fields. After
removal of bromine, the brine was injected into disposal wells.
Twenty mén were employed in the plant.

Cement.—Combined output of portland and masonry cements at
plants in Howard and Little River Counties reached a record high in
quantity and value. Continued increases in State and Federal con-
struction projects and residential building accounted for the gains.
At yearend, Arkansas Cement Co. had virtually completed expansion
gf plzlmt facilities to double its plant’s annual capacity to 2.8 million

arrels.

TABLE 11.—Shipments of portland cement to Arkansas consumers

Change, percent
Arkansas
Year (thousand
barrels) In In
Arkansas |United States
1952-56 (average) 1, 995
1957 1,694 —8 —6
1958. 2,129 -+26 +6
1959. 2,624 +23 -+9
1960. 2. 590 —1 -7
1961 2,968 +15 +3

Clays—Twenty-five clay producers had an aggregate output, from
18 counties, of 772,287 short tons of clay. Production was 5 percent
less than in 1960. Large quantities of fire clay were used in making
refractories, high-quality face brick, and heavy clay products. Mis-
cellaneous clay was used to manufacture building brick, sewer pipe,
and other heavy clay products. A significant quantity of clay was
used in making cement.

TABLE 12.—Clays sold or used by producers, by kinds
(Thousand short tons and thousand dollars)

Miscellaneous clays 1 Fire clay Total clay
Year

Quantity Value Quantity Value Quantity Value
1952-56 (QVErage) -aeececacacaca 255 $335 376 $1,628 631 $1, 963
1957. 226 226 390 1,360 616 1, 586
1958, 265 264 313 1,313 578 1,577
1959. 383 383 399 2,023 782 2,406
1960 388 387 427 2,069 815 2,456
1961 434 428 339 1,330 773 1,758

1 Includes clay used for cement.
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Gem Stones.—Value of gem stones and mineral specimens declined
50 percent. Quartz crystals produced in Garland and Montgomery
Counties comprised most of the total value reported. Other minerals
produced and contributing to the value included wavellite, sphalerite,
and diamond.

Gypsum.—Dulin Bauxite Co., Arkansas’ only producer of gypsum,
expanded and rebuilt plant facilities at Highland. A record output
of 166,698 short tons of gypsum was attained, a 150-percent increase
over 1960. The gypsum was used as a retarder in portland cement.

Lime.—Lime production increased significantly in quantity and
value over 1960. Most of the increase resulted from inclusion of lime
produced and used by papermills; this industry was not previously
canvassed. Six producers in five counties reported lime output. The
chemical, aluminum, petroleum, sugar-refining, and other industries
were the major consumers; lesser quantities were utilized for agricul-
tural and building purposes.

Sand and Gravel.—Production of sand and gravel gained 15 percent
in quantity but declined 12 percent in value from 1960. Fifty of the
75 counties reported production. The quantity of sand and gravel
used for commercial purposes decreased slightly, but the value in-
creased. Tonnage of sand and gravel used in State and Federal
construction projects increased 53 percent, but value decreased 62 per-
cent. The decreased value apparently was due to increased competi-
tion among producers.

Soapstone.—Output and value of soapstone decreased 8 percent. The
mined rock was ground and used in insecticides, roofing, and in the
rubber industry.

Stone.—A record quantity of stone was produced, but the value
dropped 8 percent under the record set in 1960. Types of stone pro-
duced included sandstone, limestone, marble, slate, and syenite.
Crushed sandstone was used for riprap, concrete aggregate, and rail-
road ballast. Uses of crushed limestone, in order of importance, were
roadstone, concrete aggregate, cement manufacture, flux, agricultural
limestone, lime manufacture, riprap, and asphalt and fertilizer fillers.
The quantity of limestone used as a soil conditioner was about one-
quarter of the estimated quantity reportedly needed by Arkansas
farmers; this indicated an additional potential market for agricultural
limestone. Dimension sandstone and marble (sawed and dressed)
were used in home construction and public buildings. Slate was used
in manufacturing roofing granules and as asphalt filler. Most of the
syenite produced was used in making roofing granules; the remainder
was used for railroad ballast, riprap, and concrete aggregate. In-
creased competition among contractors engaged in State and Federal
contract construction resulted in a decrease in the value of stone pro-
duced for construction purposes.

Sulfur (Recovered Elemental).—Three recovery plants were operat-
ing at yearend, compared with four plants in 1960. Byproduct
sulfur was extracted at gas-cycle plants in Columbia, Lafayette, and
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TABLE 13.—Sand and gravel sold or used by producers, by classes of operationé
and uses

(Thousand short tons and thousand dollars)

1960 1961
Class of operation and use

Quantity Value Quantity Value

Commercial operations:
Sand:

Building - 1,348 $1,324 1,350 $1, 459
Paving - 1,001 903 959 906
Fill___ I 246 130 0] O]
Other3.___ 282 752 570 1,104
Total sand. - . 2,877 3,109 2,879 3, 469
Gravel:
Building. oo 1,503 1,889 1,214 1,728
Paving - 1,376 1,652 1,717 1, 604
Fill. . -- . 152 61 57 28
Other 3. 27 21 66 63
Total gravel. R, 3,058 3,623 3,054 ‘3,423

Total sand and gravel.... 5,935 6,732 5,933 6, 892
Government-and-contractor operations:

Sand: Paving. . 699 1,071 1,978 787
Gravel:

Paving. - 1,558 2,459 1,407 1,363

Fill..__.___ 71 32

Total gravel..._.__ 1,558 2,459 1,478 1,395

Totalsand and gravel .______.________________ 2,257 3,530 3,456 2,182

Grand total .. ... _____ 8,192 10, 262 9, 389 9,074

1 Figure withheld to avoid disclosing individual company confidential data, included with “Other.”
2 Includes fill (1961), glass, molding, filtering, and other construction, industrial, and ground sand.
3 Includes railroad ballast and miscellaneous gravel.

TABLE 14.—Sand and gravel produetion in 1961, by counties

County Short tons Value County Short tons Value
Ashley. . __._______.. 114, 626 $131,496 || Lafayette..______..____..__ 118,331 $193, 335
Baxter oo cccceceamaan 3, 505 2,628 || LaWreneooaeoococcemcceenn 20,095 27,677
Benton 47,375 48,825 || Lincoln 92, 905 117,768
BOONe o ceeccemeeeeeee 11,724 16, 532 || Little River. oo 28,303 36, 721
Bradley. ..o 125,915 157,395 || Madison_____._._________ 12,285 17,322
Calhoun 841,226 829,378 || Marion._..__.___..._.__.__ 18, 481 22,931
Chicot. oo 47,956 | 66,110 || Monroe._ ... ....._._..._ 136, 782 47,873
Clarke. 31,367 | 28,426 || Montgomery . .oooooco.o. 27,677 31,829
(0] F:3 /R , 155 da . e 2,707 ,
Cleburne, -l 105,409 hit; 257, 639 184,107
Cleveland .. - 37,104 | 52,316 || Poillips_ .. ___. , 044 3
Columbia._ . - 1,442 38,678 ,
Craighead.- - 169, 526 Poinsett.......oooooo oot 199, 961 178,344
Crittenden. - 156, 774 (8] 25, 05 1
Cross....- - 240,018 1,397,156 812,093
283,611 | 405,276 || Saline.....___...__.____.. 3 66, 307
, 555 - 108, 562 108, 562
21, 567 - 127,473 108, 352
329.935 - , 450 11,914
29, 399 Yell. - 122, 933 112, 805
85, ;32 66,922 (| Other Counties ... ._..._ 3,029, 356 2, 866, 386
1,
189,035 | 222,116 )] = Total ... 9, 389,068 9,074,280
155,971

1 Includes Carroll, Crawford, Hot Spring, Miller, Mississippi, and St. Francis Counties, combined to
avoid disclosing individual company confidential data.
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Union Counties. Quantity and value of sulfur output increased 13
and 12 percent, respectively.

TABLE 15.—Stone sold or used by producers
(Thousand short tons and thousand dollars)

Year Quantity Value Year Quantity Value
1957 e 7,336 $8,871 (1 1960 - .. 10,939 $13, 555
1958 e 8,461 10,178 | 1961 oo 12,029 12,402
1959 - oo 8,824 10, 424
METALS

Aluminum.—Production of primary aluminum continued to decline;
it was 8 percent less than the 1960 output. Competition from imports
and strikes in the automobile industry contributed to the decreased
production and consumption of the metal.

Bauxite.—Production of crude bauxite reversed a 2-year upward
trend and declined 89 percent in quantity and 34 percent in value.
Arkansas bauxite output accounted for 96 percent ofp all U.S. produc-
tion. About 96 percent of the Arkansas bauxite was mined in Saline
County, and 4 percent was produced in Pulaski County, compared
with 88 percent in Saline County and 12 percent in Pulaski County
in 1960.

Reynolds Mining Corp., with open-pit and underground mines
in Saline and Pulaski Counties, was the leading bauxite producer.
Aluminum Company of America, with strip mining in Saline County,
ranked second.

TABLE 16.—Bauxite mine production and shipments from mines and processing
plants to consumers

(Thousand long tons and thousand dollars)

Mine production Shipments
Year
Crude Dry Value As Dry Value

equivalent shipped | equivalent .
1952-56 (Verage)-ac-cceeemm-- 2,003 1,695 $13, 535 1,938 1,695 $14,771
1957. 1,625 1,357 12,314 2,004 1,696 16, 476
1958 1,517 1,258 12,311 1, 588 1,348 14,373
1959. 1,940 1,631 17,048 1,827 1, 580 17, 960
1960. 2,327 1,932 20,469 1,876 1,603 18, 982
1961 1,419 1,179 13, 462 1,244 1,080 13,220

Manganese.—For the 2d consecutive year, no manganese was pro-
duced in the State. Mining economics and competition from imports
prevented resumption of manganese mining operations by Arkansas
producers.

The Federal Bureau of Mines completed its program of sampling,
mapping, and estimating manganese ore reserves in Arkansas and
closed its Batesville district field office transferring personnel there to
Bartlesville, Okla.
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TABLE 17.—Manganese ore shipped from mines*

Short tons
Year Value
(thousands)
Gross weight | Mn content

15, 065 6, 687 (OIS
23, 261 10, 000 $1,726
22,221 9, 440 ,
17,742 6,714 1,398

1 Containing 35 percent or more manganese (natural).
2 Data not available,
8 No production in 1960 or 1961.

Zinc.—Rush Creek Mining Co. continued to mine and mill zinc ore,
at a reduced rate, at its operation in southern Marion County. A
small quantity of zinc concentrate was shipped to the Eagle-Picher
smelter at Galena, Kans. Athletic Mining and Smelting Co. operated
the Fort Smith zinc smelter at 40-percent capacity during the first
10 months of the year. Plant activity was increased to 60 percent of
capacity in November.

REVIEW BY COUNTIES

Mineral production was reported in 67 of the 75 counties. Twenty-
one counties reported a production value of more than $1 million.
Petroleum was produced in 8 counties; natural gas in 15 counties;
natural gas liquids in 8; clay in 18; coal in 5; sand and gravel in
50; stone in 80; lime in 5; recovered sulfur in 3 ; barite, bauxite, slate,
and cement in 2; and abrasive stone, bromine, gypsum, soapstone, and
zine each in 1. Five counties—Columbia, Union, Lafayette, Saline,
and Ouachita—contributed 63 percent of the mineral production
value. Only those counties with significant production are discussed
in this review.

Ashley.—Lime used in manufacturing paper was produced by Cros-
sett Paper Mills at Crossett. Three companies reported production of
sand and gravel for use as building and road construction material.

Benton.—Independent Gravel Co. and Ozark Construction, Inc.,
mined and crushed high-magnesium limestone at Sulfur Springs for
agricultural fertilizer and road construction. Paul Davis and White
River Sand and Gravel Co. produced sand and gravel for building,
paving, and fill.

Bradley.—Petroleum and sand and gravel were the only mineral
output. Value of petroleum output decreased 13 percent. Value of
sand and gravel output dropped 82 percent. Moro Gravel Co. sup-
plied sand and gravel for construction.

Calhoun.—Value of sand and gravel output was slightly more than
the value of petroleum production. Five companies reported pro-
duction for construction and paving projects. Petroleum output more
than doubled in value over 1960.

Carroll.—Mineral production consisted of sand and gravel and
crushed stone. L. G. Everist Co. and Freshour Corp. mined and
crushed limestone for riprap, concrete aggregate, and roadstone.
Construction of Beaver Dam west of Eureka %prmgs by the U.S.
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TABLE 18.—Value of mineral production in Arkansas, by counties®

County 1960 1961 Minerals produced in 1961 in order of value
@ $217,410 | Sand and gravel, lime,
$2, 882 72,106 | Stone, sand and gravel.
@ 278, 508 Do.
4,890 37,832 Do.
631, 110 506 483 | Petroleum, sand and gravel.
, 256 1, 653 032 | Sand and gravel, petroleum,
70 099 | Stone, sand and gravel.
351,786 66, 110 | Sand and gravel.
32,416 30,314 | Sand and gravel, clays.
17, 368 9,842 | Sand and gravel.
1, 520, 824 1,267,354 | Stone, sand and gravel, natural gas.
52,316 | Sand and gravel.
29, 487, 180 32,083,904 | Petroleum, natural gas quuids, natural gas, sand
and gravel.
208, 340 392,638 | Stone, natural gas.
174, 528 203,932 | Sand and gravel, clays.
911, 404 967,436 | Sand and gravel, stone, natural gas.
69,691 | Sand and gravel.
116, 065 221, 645 Do.
1,035 | Stone.
405,276 | Sand and gravel.
13,117 29, 428 Do.
77,552 | Stone.
3,097,663 3,340, 841 | Natural gas, coal, stone.
%:%6' 090 171,327 | Sand and gravel, abrasive stone, gem stoneg, clays.
108, 878 313,898 | Sand and gravel, stone.
2 43,439 | Clays, sand and gravel. ’
3, 845,481 3, 850, 235 Barlte clays, stone, sand and gravel, gem stones.
2 3 Cement, stone, clays barite.
1,313,433 1,198,585 | Stone, lime, sand and gravel.
(O] ®) Sand and gravel, stone.
0) () Sand and gravel.
49, 996 2 Lime, sand and gravel.
1,261, 368 1,380,136 | Coal, natural gas, stone, clays.
16 488 131 17,157,640 Petroleum, natural gas liquids, natural gas, sand
and gravel.
133,073 365,439 | Stone, sand and gravel.
49, 537 117,758 | Sand and gravel.
® @ Cement, stone, sand and gravel, clays.
353,084 1,028,009 | Stone, natural gas, coal, clays.
3 3,892 | Stone, clays.
@ 462, 815 | Stone, sand and gravel.
44,090 31,441 | Sand and gravel, zinc.
iller 6, 793, 164 6,317,993 | Petroleum, sand and gravel, natural gas, clays.
Mlssissippl _____________ 2 2) Sand and gravel.
Monroe 47,873 0.
Montgomery - ... 612, 681 698,701 | Slate, sand and gravel, barite, gem stones, clays.
Nevada..... 1,764, 561 , 830 | Petroleum, sand and gravel, natural gas.
Ouachita_.._______._____ 12, 534, 509 11,727,172 Petlroleum, sand and gravel, natuial gas, lime,
clays.
22, 600 182,833 | Stone.
46, 900 26,028 | Sand and gravel.
227,153 573,086 | Gypsum, sand and gravel, gem stones.
2) 178,344 | Sand and gravel.
30, 854 33,407 | Clays.
1,601, 940 1,586,381 | Natural gas, coal, stone, sand and gravel.
5,796, 729 5 0;0 946 g%one, sand and gravel bauxlte, clays.
, one.
2 Sand and gravel.
20, 144, 360 13, 507, 858 Balllnte, lime, sand and gravel, soapstone, slate,
clays.
108, 562 | Sand and gravel,
.............. 79, 628 one.
1, 470, 268 1,529,054 | Coal, natural gas, clays.
5 108,352 | Sand and gravel.
21, 888, 470 20,083,754 | Petroleum, bromine, natural gas liquids, natural
gas, clays.
8,128 | Stone.
289,870 | Stone, natural gas.
2 Stone.
11,914 | Sand and gravel.
- 299, 128 | Stone, sand and gravel.
Undlsttlbuted .......... 23,376, 777 16, 366, 260
Total ..______.___ 3158, 263,000 | 149,138,000

1 The following counties are not listed because no mineral production was reported in 1960 or 1961: Arkan-
s&s, Fulton, Lee, Newton, Prairie, and Shai

2 Figure
8 Revised figure.

withheld toavoid disclosing indxvldual company confidential data; included with “Undistributed.”
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Army Corps of Engineers consumed most of the crushed limestone
output. Garrett Gravel Co. produced sand and gravel for building
and road construction.

‘Cleburne.—Construction of Greer’s Ferry Dam near Heber Springs
required 923,000 tons of crushed sandstone during the year. The
stone was used for drainage blanket, riprap, and concrete aggregate.
Sand and gravel for building and road construction also were pro-
duced. Value of natural gas production from the Quitman field in-
creased slightly.

Columbia.——galue of mineral production increased more than $2.5
million. The county again led in overall mineral production value,
and also ranked first in petroleum and natural gas liquids production.
Arkansas-Louisiana Chemical Corp. operated its gas-processing plant
at Magnolia throughout the year. The plant recovered LP gas, natu-
ral gasoline and cycle products, and sulfur. Development well drill-
ing resulted in discovery of a new oil pool in the North Haynesville
field; the new source is in the Pettet lime of Lower Cretaceous age.
A minor quantity of sand and gravel was used for local building
purposes.

Conway.—The county’s mineral production, consisting of natural
gas and crushed sandstone, rose sharply in value over that of 1960.
Most of the increase was attributed to production of crushed sand-
stone used by the U.S. Army Corps of Engineers in constructing the
Dardanelle Dam at Dardanelle.

Craighead.—Combined output of clay and sand and gravel increased
17 percent in value over 1960. Wheeler Brick Co., Inc., reported a
substantial increase in clay production used in making face brick.
Increased building and road construction accounted for the rise in
sand and gravel output.

Crawford.—Increased production of sand and gravel and crushed
sandstone was reported by Arkhola Sand and Gravel Co. The ma-
terials were used for building, paving, and fill. Development drillin,
accounted for discovery of two new gas sources—in the Alma an
Massard Prairie fields. Natural gas production increased threefold.

Faulkner.—The county re ortef production of crushed sandstone
and limestone. Crushed rock was used on bank-stabilization projects
along the Arkansas River and on other miscellaneous construction
projects. Reynolds and Williams mined and crushed limestone and
sandstone; G. P. Freshour produced crushed sandstone for concrete
aggregate and roadstone. '

Franklin.—Value of natural gas production was $2.7 million, highest
in the State. Output from the Quality Excelsior Coal Co. strip mine
was enough to place the county third in coal production. Develop-
ment drilling resulted in discovery of six new gas pools—three in
the Ozark field, and one each in the Altus, Vesta, and White Oak
fields. The county became a major supplier of natural gas in the
Arkhoma Basin area.

Garland.—Value of mineral output, consisting of abrasive stones,
clays, gem stones, and sand and gravel, decreased 80 percent com-

ared with 1960. Smith Bros. Construction and Materials Co. pro-
guced sand and gravel for buildinig{pu oses. Norton Pike Co. pur-
chased novaculite, quarried near Hot Springs, for shipment to its
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¥lant in New Hampshire. Jackson Whetstone Co. mined novaculite
or oilstones and whetstones. Quartz crystals and wavellite were
gathered and sold as mineral specimens.

Greene.—R. D. Davenport, Ted Cline, Mississippi Valley Construc-
tion Co., and Arkansas Gravel Co. reported production of sand and
gravel for building, paving, and fill. Ben M. Hogan and Co. quarried
Iimestone for road construction.

Hempstead.—Miscellaneous clay for building brick and other heavy
clay products was mined by Hope Brick Works. Sand was produced
by Ideal Cement Co.

Hot Spring.—The county’s leading mineral product, barite, was
mined and ground by Magnet Cove Barium Corp. and by Baroid
Sales Division of National Lead Co. Fire clay for refractories and
heavy clay products was mined by Acme Brick Co. at its Perla Plant
and by Malvern Brick and Tile Co. Acme Brick Co. mined and proc-
essed clay for building brick and tile at its Malvern Plant. Malvern
Gravel Co. and Ouachita Sand and Gravel Co. procured sand and
gravel for building and paving purposes. Malvern Minerals Co.
mined and ground silica sand for use in finishing small cast-metal
parts in liquid %rinding operations. The Jones Mill aluminum-
reduction plant of Reynolds Metals Co. operated throughout the year.

Howard.—Ideal Cement Co. mined chalk, clay, and marl for cement
manufacture at its plant at Okay. U.S. Barite Co. mined and proc-
essed barite and sand and gravel at its plant near Dierks; however, the
operation, which began in September, closed in December.

Independence.—Value of mineral production decreased 9 percent
compared with 1960, largely because of declines in the output of lime-
stone, lime, marble, and dimension sandstone. For the second consec-
utive year, no manganese was produced. Despite the diminished
mineral output, a substantial part of the county’s economy was based
on mineral production. Sand and gravel production increased about
fivefold in quantity and value. Batesville White Lime Co. produced
hydrated lime, quicklime, and limestone for soil conditioner, metallur-
gical flux, aspilalt filler, mineral food, and concrete aggregate. Bates-
ville Marble Co. quarried marble for processing at its Little Rock
plant. Salado Stone Co. and Bristow Stone Co. produced dimension
sandstone for home and commercial building. Sand and gravel for
construction and fill was furnished by Galloway Sand and Gravel Co.
and McGeorge Contracting Co.

Izard.—The county continued to rank first in value of sand output
and third in value of stone production. Silica Products Co., Inc., at
Gruion, continued production of high-grade silica sand. The ground
sand was used in making glass, foundry molds, pottery, and other
%roducts. Aluminum Company of America and Arkansas Limestone

o. mined and crushed limestone at a reduced rate for metallurgical
flux and soil conditioner. The combined value of mineral commodities
contributed heavily to the economy of the county.

Johnson.—The county ranked second in value of coal output. Pro-
duction from three underground and four strip mines supplied coal
for steelmills, other industrial applications, and domestic use. Eureka
Brick and Tile Co. mined miscellaneous clay for heavy clay products.
Crushed sandstone was produced for riprap, road construction, and
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concrete aggregate by Southeast Construction Co., Inc. Exploratory
drilling resulted in discovery of a new natural gas supply in the Scran-
ton gasfield. Value of natural gas production was 34 percent greater
than in 1960.

Lafayette—The county ranked third in total value of mineral prod-
ucts, led in production of byproduct elemental sulfur, ranked second
in output of natural gas liquids and natural gas, and was third in pro-
duction of crude petroleum. McKamie Gas Cleaning Co. and Sunray
Mid-Continent Co. operated plants throughout the year for recovery
of LP gas, natural gasoline and cycle products, and sulfur. Explora-
tory and development drilling located two new sources of petroleum
in the Paluxy formation in the Lewisville and Lewisville “Old Town”
fields. Sand and gravel valued at $190,000 was produced for building
and paving.

Logan.—Combined production value of natural gas, dimension sand-
stone, crushed sandstone, and coal was nearly three times that reported
in 1960. Exploratory drilling discovered the Scranton gasfield in
northern Logan and southern Johnson Counties. Development drill-
in% in this field and in the Paris field increased natural gas reserves
substantially by locating two additional sources of supply. Logan
County Building Stone Co., Schwartz Quarry, and Rainbow Stone Co.
quarried and processed dimension sandstone.

Lonoke.—Arkansas Lightweight Aggregate Corp. mined and proc-
essed clay for making lightweight aggregate. Freshour Corp. and
Ben M. Hogan & Co. quarried and crushed sandstone for concrete
aggregate and roadstone. The value of mineral output increased, and
was attributed to production of crushed stone.

Miller.—Petroleum again was the county’s most important mineral
product, accounting for almost 80 percent of the total value of mineral
output. Exploratory and development well drilling resulted in dis-
covery of one oilfield and three new pools. As in 1960, Miller County
ranked second in value of sand and gravel production and fourth in
clay output.

Mississippi.—Elliot Sartain & Co. and Luxora Sand and Gravel Co.
supplied sand and gravel for building and road construction. Con-
struct%on of Interstate Highway 55 increased demand for sand and

ravel.
g Montgemery.—Bird and Son, Inc., quarried and processed slate for
asphalt filler, rooﬁn(gi granules, and other uses. . Production of barite,
clay, gem stones, and sand and gravel also was reported.

Ouachita.—Combined production value of petroleum, natural gas,
clay, sand and gravel, and lime declined 6 percent from that reported
in 1960. The decrease was attributed to a decline in petroleum output.
The county ranked fourth in value of petroleum production. Berry
Asphalt Co. operated an oil refinery at gtephens.

Hope Brick Works produced miscellaneous clay for brick and tile
manufacture at its Chidester plant. Sand and gravel value increased
32 percent.

Pike.—Dulin Bauxite Co. reported a major increase in sum pro-
duction. Value of the output increased about threefold. Gem collec-
tors found several diamonds in the Murfreesboro area. Sand and
gravel was mined and processed for building and paving purposes.
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Pope.—Mineral production consisted of natural gas, coal, stone, and
sand and gravel, in order of value. Freshour Corp. and Ben M.
Hogan & Co. quarried and crushed limestone and sandstone for con-
crete aggregate and roadstone. U.S. Army Corps of Engineers con-
tracted for a large quantity of crushed sandstone for bank-stabilization
projects along the Arkansas River. North of Russellville, Pittsburg
and Midway Coal Mining Co. strip-mined coal for smelter consump-
tion. Texas Ledgestone %o. quarried and processed dimension sand-
stone for domestic and commercial building uses. Exploratory
drilling resulted in discovery of the New Hope gasfield in the west-
central part of the county.

Pulaski—Value of mineral output decreased 13 percent compared
with 1960. Most of the decline was attributed to decreased production
of clay and bauxite. A significant gain was noted in production and
value of sand and gravel. Big Rock Stone and Material Co., John D.
Ott, and Jeffrey Sand Co. furnished sand for building and road con-
struction. A substantial part of the sand production was used in
construction of 18 Titan missile bases north of Little Rock.

Ben M. Hogan and Co., Jeffrey Stone Co., Mid Continent Stone &
Construction Co., Southeast Construction Co., Inc., and Westlake
Quarry and Material Co. mined and crushed sandstone for riprap,
concrete aggregate, roadstone, and railroad ballast. U.S. Army
Corps of Engineers contracted for sandstone and syenite used as
riprap and concrete aggregate. Big Rock Stone & Materials Co. pro-
duced syenite for roofing granules, railroad ballast, roadstone, con-
crete aggregate, riprap, and fill.

A. P. Green Fire Brick Co. and Stauffer Chemical Co. (Consoli-
dated Chemical Industries Div.) mined kaolinitic clay for making
refractory brick and aluminum sulfate. v

Bauxite was mined, shipped, or consumed from stock by American
Cyanamid Co., Campbell Bauxite Co., Porocel Corp., Reynolds Min-
ing Corp., and Stauffer Chemical Co. Bauxite was processed for
aluminum, abrasives, chemicals, and other industrial uses.

St. Francis.—Mineral production was limited to sand and gravel.
J. S. Crisp Gravel Sales and St. Francis Materials Co. supplied the
commodity for construction, paving and fill.

Saline.—The county produced bauxite, lime, sand and gravel, soap-
stone, slate, and clay, in descending order of value. Total value of
the minerals declined 33 percent. A major decrease occurred in
production of bauxite; however, declines in value of four of the five
remaining mineral products contributed to the loss. Bauxite remained
the leading mineral product. American Cyanamid, Aluminum
Company of America, and Reynolds Mining Corp. mined and
processed bauxite. Soapstone and slate, quarried by The Milwhite
Co., Inc., was processed for filler in asphalt, insecticides, roofing,
and rubber. A. P. Green Fire Brick Co. mined and processed
kaolinitic clay.

Limestone from Izard County was processed into lime for use in
the alumina industry by Aluminum Company of America.

Searcy.—McGeorge Contracting Co., Inc., and Reynolds and Wil-
liams quarried and crushed sandstone and limestone, respectively,
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for use in concrete aggregate and road-construction projects for the
Arkansas State Highway Department.

Sebastian.—The county led in coal production in 1961. Output of
natural gas, clay, and coal resulted in a 4-percent increase in the value
of mineral output.

Seven underground and three strip mines produced more than 1,000
tons each. Coal output, produced for steelmills, gained 12 percent.

A new gas pool in the Cecil gasfield was discovered through develop-
ment drilling.

Union.—Production of petroleum, bromine, natural gas liquids, nat-
ural gas, and clay was enough to rank the county second in value
of mineral products in 1961. Output of petroleum—second highest
in the State—contributed 93 percent of the value. Monsanto Chem-
ical Co., Denton Corp., and Querles Oil Co. operated natural-gasoline
plants. Exploratory and development drilling resulted in discovery
of three new fields—Lapile, Old Union, and Pleasant Grove—and four
new pools, one each in the Cypress Creek, Hibank, Nick Springs, and
Smackover fields.

Michigan Chemical Corp. and Arkansas Chemicals, Inc., extracted
bromine from oil-well brines at plants near E1 Dorado. Production
of bromine from the two plants was substantially more than that
reported in 1960, and it made a significant contribution to the county’s
economy.

Washington.—McClinton Bros. mined and crushed limestone for
concrete aggregate, roadstone, and soil conditioner. Natural gas pro-
duction increased slightly in quantity and value.

White.—Acme Materials Co., Inc., mined and crushed sandstone for
State road construction, and for riprap, conrrete aggregate, and
railroad ballast.

Yell.—Freshour Bros. supplied sand and gravel for road construc-
tion. Crushed sandstone and limestone were furnished by South-
east Construction Co., Freshour Corp., Ben M. Hogan and Co., and
Reynolds and Williams for riprap, roadstone and concrete aggregate.
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HE TOTAL value of mineral production in California rose $16.1

million in 1961 to $1,420,749,000, an increase of 1 percent. The

combined value of the mineral-fuel output continued its downward
trend, mainly because the yield of crude petroleum declined. Non-
metallic mineral production rose 7 percent in value above that in 1960,
principally because the output and sales of sand and gravel increased.
The value of metals as a group declined 8 percent; only copper and
iron ore increased in either quantity or value.
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TABLE 1.—Mineral production in California®

1960 1961
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Barite short tons._. 16, 157 $181 21, 203 $295
Boron minerals.... do.... 640, 591 47, 550 602, 613 46, 936
Cement 2__ . ooeeemomeo_ thousand 376-pound barrels__ 39,712 128, 826 41,090 129, 836
Clays. thousand short tons.. 2,899 5,663 3,041 6, 405
Copper (recoverable content of ores, etc.)..short tons.. 1,087 698 1,382
Feldspar long tons.. 76, 010 886 ®) ®
Gem st Q] 150 (€] 200
Gold (recoverable content of ores, etc.)..._troy ounces.. 123,713 4,330 97, 644 3,418
Gypsum -thousand short tons__ 1,616 3,687 1,574 3,673
Lead (recoverable content of ores, etc.)._ ... short tons__ 440 103 103 21
Lime thousand short tons__ 345 5,628 518 9,412
Magnesium compounds from sea-water bitterns (partly
estimated) (MgO equivalent) ... short tons.. 86, 532 6,233 90, 534 6, 467
Manganiferous ores (5 to 35 percent Mn) .
short tons gross weight.. 96 [ 25 S .
Mercury. 76-pound flasks__ 18, 764 3, 955 18, 688 3,693
Mica, scrap- short tons... 3 3 950 2
Natural gas million cubic feet-. 517, 535 138,182 556, 241 157,416
Natural gas liquids:
Natural gasoline and cycle products
thousand gallons._ 794, 657 62, 496 762, 878 57,645
LP gases. do-_-- 408, 378 21, 482 424,767 21, 805
Peat.. short tons__ 33,091 481 46, 348 501
Petroleum (crude)-..__._. thousand 42-gallon barrels_. 305, 352 751,166 5 300, 062 5729,151
Pumice. thousand short tons.. 427 1,895 610 2,202
Salt A0 1,443 ®) 1, 601 ®)
Sand and gravel do-... 87,679 107, 503 110, 181 124,111
Silver (recoverable content of ores, etc.)
thousand troy ounces... 180 163 93 86
Stone 6. thousand short tons._ 33,075 49, 842 33, 850 50, 327
Tale, soapstone, and pyrophyllite_.__..__.. short tons.__ 130, 539 1,396 161, 068 1,524
Wollastonite do-... 3 @ 4,075 42
Zine (recoverable content of ores, €tC.) e e cceeea-- do__.- 465 120 304 70
Value of items that cannot be disclosed: Asbestos,
bromine, calcium chloride, carbon dioxide, masonry
cement, coal (lignite), diatomite, fluorspar, iodine,
iron ore, lithium minerals, magnesite, molybdenum,
perlite, platinum-group metals, potassium salts,
pyrites, rare-earth metals concentrates, sodium
carbonate, sodium sulfate, sulfur ore, tungsten con-
centrate, uranium ore, (1960), and values indicated
by footnote 8. oo 179,471 |ocoo- 81,051
Total California ®_ ______ . —---| 71,404, 665 1, 420, 749

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

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

3 Figure withheld to avoid disclosing individual company confidential data.

4 Weight not recorded.

s Preliminary figure.

6 Includes slate.

7 Revised figure.
p 8 Total adjusted to eliminate duplicating the value of clays and stone used in manufacturing cement and
ime,

Employment and Injuries—Employment (excluding officeworkers)
in the mineral industries, except mineral fuels, rose 7 percent above
1960, according to preliminary data compiled by the Federal Bureau
of Mines. Total lost-time injuries were well below those in 1960.
Fatalities at metal mines and mills remained unchanged at two,
whereas one less or eight was reported in the nonmetals group. The
injury-frequency rate (number of disabling injuries per million
man-hours) was 17.81 compared with 22.56 in 1960.

California participants in the Bureau of Mines 1961 National Safety
Competition who reported no lost-time injuries during the year in-
cluded 1 underground metal mine, 1 underground limestone quarry,
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1 open-pit diatomite deposit, 1 lime plant, 12 stone quarries, and 29
sand and gravel operations.

The underground metal mine was the Pine Creek tungsten mine of
Union Carbide Nuclear Co., Inyo County. This mine established a
457-day (498,941 man-hours on December 31, 1961) record without a
lost-time injury. Employment in the mine during this injury-free
period averaged more than 140 men. The previous safety record
established by this mine had been 417 days without a disabling injury.

TABLE 2.—Employment and injuries in the mineral industries®

1960 2
Industry Injuries Injury-
Employees| Man-hours frequency
(thousands) rate 4
Fatal | Nonfatal | Total
Metal minesand mills._______________ 2,295 4,222 2 124 126 29.84
Nonmetallic mines and mills_.. 4,197 9, 626 3 172 175 18.18
Stone quarries. ________________ 4,729 10, 425 5 248 253 24.27
Sand and gravel operations_._________ 5,248 9, 454 1 206 207 21. 90
Total. e 16, 469 33,727 11 750 761 22.56
1961 3
Injuries Injury-
Employees| Man-hours frequency
thousands) rate ¢
Fatal | Nonfatal | Total
Metal mines and mills_______ - 2,387 4, 251 2 101 103 24,23
Nonmetallic mines and mill: 4,507 9, 389 2 214 216 23.01
Stone quarries. _..___...__. 4,637 10, 275 1 159 160 15. 57
Sand and gravel operations_ . .__.______ 6,146 11,404 5 145 150 13.15
Total - s 17,677 35, 319 10 619 629 17.81

1 Excludes the mineral-fuel industry and officeworkers.

2 Final figures.

3 Preliminary figures.

4 Total number of disabling injuries for the year per million man-hours.

Consumption, Trade, and Markets.—The diversity of mineral-raw-
material markets exceeded that of any other State by a wide margin.
In the value of raw materials consumed, California also led the
nation. Despite the abundance of mineral resources, its consump-
tion exceeded production except in those instances when California
producers were the sole or principal domestic supply. The State was
dependent on outside sources, foreign and domestic, for many min-
eral requirements, particularly mineral fuels. Foreign imports of
crude petroleum rose 10 percent, and receipts from domestic pro-
ducers outside the State increased 8 percent. California distributors
received 5 percent more out-of-State natural gas by pipeline and
plants within the State processed 8 percent more wet gas than in
1960. California ranked third in crude petroleum production in
1961, and fourth in yield of natural gas liquids and sixth in output
of natural gas; however, the State surpassed all others in consump-
tion of petroleum products and was second in use of natural gas.
California had over 9 million registered motor vehicles in 1961, and

660430—62——11
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20,620 retail service stations. Twenty-eight percent of the total tax
revenue came from fuels, transportation, and vehicles.

A wide variety of marketing practices was required for the diver-
sity of metal and mineral production; over 50 percent more mineral
commodities were produced than in the second-ranking State. Cali-
fornia supplied the entire domestic output of boron minerals and
compounds; it was one of two domestic sources for iodine, sulfur
ore, lithium minerals and compounds, platinum-group metals, rare-
earth minerals, and wollastonite. Also, California was the leading
producer for seven other metal and mineral commodities and ranked
second for eight more commodities. Sources within the State yielded
more than half the domestic production of diatomite, iodine, mercury,
sodium compounds, and sulfur ore. The 1961 output of sand and
gravel was more than the combined production of the States that
ranked second and third. Despite the largest output of gypsum in the
Nation, a large tonnage was imported from Mexico; many nonmetal
ores from deposits in neighboring States were processed in California
to supply local demand. Some ore processors were also producers;
others purchased or custom-milled the minerals for customers. Most
metal ores and concentrates were processed out-of-State. Excep-
tions to this practice were the primary lead smelter and zine fuming

lant operated by American Smelting and Refining Company at
}S)elby, ontra Costa County; the integrated steel plant of Kaiser
Steel Corp. at Fontana, San Bernardino County; and the Union
Carbide Nuclear Co. tungsten processing and chemical plant at Pine
Creek, Inyo County.

TABLE 3.—Principal custom mills, commercial grinding plants, and primary
smelters in 1961

Company County Nearest city Minerals Remarks
or town processed

American Smelting and | Contra Costa..| Selby._..__.___ Lead, zinc, sil- Smelter, refinery, and

Refining Co. ver, gold. fuming plant.
Fr_e5111<zj Agricultural Chem- | Fresno_._..___ Fresno..._.._. Nonmetals_.____ Custom mill,

ical Co.
Callahan Industrial Min- | Inyo---._.__._ Bishop- .- __|-—___. do_____.__ Do.

erals Co. !
Union Carbide Nuclear Co_|...__ do..._..__ Pine Creek_...| Tungsten ore 1,000-ton-a-day flotation

;md concen- chemical plant.
rate.

Butte Lode Mining Co..... Kern..._.__.__ Randsburg..__| Gold and silver..| Stamp mill, amalgama-

tion and gravity con-
centrator.

American Minerals Co__.._ Los Angeles___| Los Angeles___ Commercial grinding.
Kennedy Minerals Co_____|_____ do_____| .. do.
Western Talec Co___________|_____ dooo_____|.____ do

0.
- Contract grinding.
Industrial Minerals & | Sacramento...| Florin Do.
Chemical Co.

New Idria Mining & | San Benito..__| Idria__..___.__ Mercury._...__. Custom mill.
Chemical Co.
Kaiser Steel Corp._..._._._ San Bernar- Fontana______ Tronore.....__._. Blast furnaces, steel
dino. plants, and fabricating
plants.
‘Wildberg Bros. Smelting & | San Francisco.| San Francisco.| Gold, silver, Smelting, refining, and
Refining Co. and platinum. manufacturing.
MIeltlals Disintegrating Co., | Sutter.._______ Sutter-...__.__ Nonmetals______ Contract grinding.
c.

1 Formerly operated by Huntley Industrial Minerals, Inc.
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TABLE 4.—Sand and gravel, crushed stone, and portland cement sold or used
in 1961, by methods of transportation

(Thousand short tons)
Material Railroad |Motortruck| Waterway [Not stated!| Total
Sand and gravel (commereial)__.___.______ 3,389 82, 657 - 86, 046
Crushed stone (commercial)____._______.___ 3,422 23,779 [3:1: 2 [ 27,889
Portland cement.o - oo e 1,433 6,209 @ 83 7,725

1 Includes interplant transfers to batching units, ete.
2 Included with “Not stated”’ to avoid disclosing individual company confidential data.

Trends and Developments.—A number of significant developments
occurred during 1961 that directly or indirectly affected the minerals
industries. Seventy wells in the Wilmington field, Los Angeles
County, were forced to stop pumping oil because of an earthquake
in April. In March, Richfield Oil Corp. announced the first ocean-
floor completion (other than tideland) of an oil well in California
history. The well was completed offshore between Ventura and
Santa Barbara. An offshore discovery by Richfield in the Coal Oil
Point area, Santa Barbara County, prompted the laying of a pipe-
line system to an onshore location. The Poso Creek field, Kern
County, was selected by Standard Oil Co. of California for a pilot
study that required automatic gaging of between 120 and 130 wells
in the field and regulation of oil shipments. In 1961, several major
gas-well completions, most notable of which were two wells in the
Los Medanos area, Contra Costa County, by McCulloch Oil Corp. and
a well in the Lathrop field on Roberts Island, San Joaquin County,
were made. Natural gas was introduced into the northern end of
the 1,400-mile Alberta-California pipeline on December 2 and re-
ceived at distributing facilities in the San Francisco Bay area on
December 7. In October, a contract was awarded for constructing
a gasoline-recovery plant at Carpenteria, Santa Barbara County;
Tidewater Oil Co. purchased Honolulu Oil Co.; and Shell Oil Co.
completed a new asphalt plant at its Martinez refinery, Contra Costa
County. A new carbon-black plant was placed in production in Au-
gust in Bakersfield, Kern County, by Continental Carbon Co.; United
Carbon Co. announced beginning construction of a plant in Mojave.

Kaiser Refractories Division, Kaiser Industries, announced plans
for a $1.6 million facility at Moss Landing, Monterey County that
included an expansion of its basic-refractory-research program. On
November 1, Callahan Mining Corp. of New York acquired the mines
and processing plants of Huntley Industrial Minerals, Inc., in Inyo
and Mono Counties and formed the Callahan Industrial Minerals
Co. division, to operate the properties. About midyear American
Potash & Chemical Corp. completed a new potash-granulation unit
and new facilities to produce boric acid and anhydrous borax at its
Trona plant, San Bernardino County. The American Cement Corp.
white-cement plant in Crestmore, Riverside County, began produc-
ing in May; the Calaveras Cement Co. cement plant in Redding,
Shasta County, was completed in December. The Bureau of Land
Management received sealed bids until 10 a.m., December 15, 1961,
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for phosphate leases in 16 tracts on the Outer Continental Shelf,
offshore from San Diego, Calif. Bid acceptance had not been an-
nounced at yearend.

Kaiser Steel Corp. announced plans for a bulk-loading facility
at the Port of Long Beach; the facility was to handle 2 million tons
of iron ore, petroleum coke, potash, coal, and mill-scale a year. The
company reported that its 1961 steel-ingot production had passed 2
million tons on December 7; output topped 1960 total production by
300,000 tons. At yearend Iron Exploration Co. neared completion
of a drilling program on the McCloud River side of Lake Shasta.
New Idria Mining & Chemical Co. planned to construct in Fresno,
Calif., a chemical plant that would process tungsten ore and con-
centrate from its Strawberry mine, Madera County. American
Potash & Chemical Corp. completed arrangements with Laporte
Industries, Ltd., of England for a joint operation to manufacture
titanium dioxide. Imstallation of facilities near Mojave, Kern
County, was scheduled.

TABLE 5.—Office of Minerals Exploration contracts active during 1961

Contract 1

County and contractor Commodity

Date Total

amount
Inyo: William R. Noack. ____ . Copper-........_._ Sept. 27,1960 $29, 600
Lake: C. 0. G. Minerals Corp......_...___o_________ Mercury- _--| July 14,1960 35, 060
Napa: Giusti & Baker. JE R RS do..... -.-| June 30,1961 17, 640
%hz;sta: Shasta Minerals & Chemical Co.____.o..________ Copperszinc.____._ June 10, 1960 2 89, 620

olo:

Universal Silvers, Ine.3_ . Mercury. ... June 16,1958 478,770
Do SN PRI [ (4 S, May 15,1960 34,340

1 Government participation in each contract was 50 percent.
2 Effective date of amendment. *

3 Formerly Trans-Pacific Metals, Inc,

4 Original DM EA contract.

Legislation and Government Programs.—Public Land Orders issued in
1961 withdrew nearly 29,000 acres from public use, including mineral
leasing. Most of this acreage was withdrawn for use by the Federal
Bureau of Reclamation and the Department of Agriculture for recrea-
tional purposes, flood control, water conservation projects, and water-
shed studies. Also, more than 25,000 acres was restored to public
use, principally along the Colorado River in Imperial County, through
revocation of previous requests for withdrawal. Nearly 860,000 acres
in nine counties also was restored to public use, including the right of
location and entry under the general mining laws, through vacating
notices. Most of this acreage was in Inyo County and had been re-
stricted to trespass by the U.S. Navy since 1954. Twenty-three States
participated in Federal payments from mineral leasing on Federal
lands within their boundaries in 1961. California received $2,885,795,
an increase of $177,960. Only four States received a larger payment.

During 1961, six contracts for mineral exploration in California
were in force all or part of the year. Five were Office of Minerals
Exploration (OME) contracts, and one was a Defense Minerals Ex-
ploration Administration (DMEA) contract under the supervision of
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OME. One contract was terminated, one was canceled, and one new
contract was executed during the year; one DMEA and three OME
contracts were active at yearend. Eleven additional applications
were received : eight for gold, and one each for molybdenum, mercury,
and copper-gold.. Gold, silver, iron, and other minerals were added
to the program in July by amendment to OME regulations. During
the remainder of the year, several hundred requests for application
forms were received.

The California legislature officially changed the name of the Cali-
fornia Division of Mines to the California Division of Mines and
Geology, and changed the official title of the chief from State Mineral-
ogist to State Geologist, effective September 15, 1961. The Federal
Bureau of Mines continued its collection and dissemination of mineral
production statistics in cooperation with the State agency.

Resources work in progress in California by the Bureau of Mines
included examination of beryllium occurrences, the mercury potential
of California (as a part of the total domestic potential), a survey of
mineral raw materials for the chemical industries, and clay resources
investigations. As part of a long-range program to encourage
increased use of industrial minerals, reconnaissance drilling was com-
pleted on a fire-clay deposit in Stanislaus County and a high-quality-
limestone deposit in E1 Dorado County in cooperation with the Cali-
fornia Division of Mines and Geology. Other cooperative projects
comprised determination and evaluation of underground mines and
pit slopes, physical properties of semiplastic material such as borax
and related minerals in Kern County, and the recovery of alumina
from a large deposit of anorthosite in southern California.

Work on pure-metals development was continued at the Boulder
City (Nev.) Research Laboratory in cooperation with the University
of California Lawrence Radiation Laboratory (AEC). The Bureau’s
Berkeley Thermodynamics Laboratory conducted thermochemical
studies.” The basic and applied research program of the San Fran-
cisco Petroleum Research Laboratory included the following projects:
Evaluation of oil-reservoir performance by electronic-computer
analysis for different types of reservoirs and different well-spacing
patterns, efficiency of gas displacement by natural water drive, effect
of injection of foam %efore solvent-flooding to increase the oil-dis-
placement efficiency of the solvent, pressure-buildup studies of gas-
storage reservoirs to develop information about drainage area, rock
permeability, and well-completion effectiveness, decline and forecast
studies based on performance of selected California oilfields, and com-
patibility studies between injected sea water and interstitial waters
in the Wilmington oilfield.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Carbon Black.—Shell Chemical Corp. continued to produce carbon
black as a byproduct of ammonia-fertilizer manufacture at its Pitts-
burg plant in Contra Costa County. The product was a thermal black
of large mean-particle size (4,900 angstrom units). Because of its
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particle size, the product was marketed chiefly for metallurgical uses.
Continental Carbon Co. completed a new carbon-black plant in
Bakersfield, during the year and another, for United Carbon Co., was
nearing completion at Mojave at yearend. Both new plants were in
Kern (glounty.

The Continental Carbon Co. plant went on stream August 9. Two
separate units were incorporated in the plant; one for the production
of HAF (high abrasion furnace) black, and the other for FEF (fast
extrusion furnace) black. These units used high aromatic oil as feed-
stock. The plant output—rated at 50 million pounds annually—was
to be used mostly by the West Coast rubber industry.

The United Carbon Co. plant was scheduled for completion in May
1962 and was designed to produce five grades of carbon black. The
yearly capacity was to be 64 million pounds.

Carbon Dioxide.—Carbon dioxide was produced throughout the year
in a Taft, Kern County, natural-gasoline plant. In October, Tide-
water Oil Co. acquired the plant from Honolulu Oil Co. Output rose
23 percent above the 1960 figure and was sold principally to aircraft
companies for freezing rivets and to bottlers of carbonated beverages.

Coal (Lignite).—The only active commercial coal mine in California
was the lignite strip mine of American Lignite Products Co., Inc., near
Tone, Amador County. Montan wax, the chief product of the opera-
tion, was extracted by subjecting the lignite to heat and pressure. The
wax was used in manufacturing carbon paper, polishes, phonograph
records, and rubber. Production declined slightly in 1961.

Coke.—The main production and the consumption of coke was cen-
tered at the Fontana plant of Kaiser Steel Corp., San Bernardino
County. The coking coal came mostly from company-owned mines
in New Mexico and Utah, but some was purchased in Arkansas and
Oklahoma. Metallurgical uses constituted the principal market for
the output, which was appreciably above the 1960 total.

Natural Gas.—Drilling for natural gas was at a high rate; comple-
tions totaled 171, compared with 112 in 1960; the number of abandon-
ments was virtually unchanged. Thirty-five gas discoveries resulted
in eight new fields; the most important was the Lathrop field in the
San Joaquin Valley. This field was discovered by Occidental Petro-
leum Corp. in October and three wells had been completed by yearend.
Active development of the field was underway, and a substantial re-
serve was indicated.

A minimum of 774 dry-gas wells were producing in California;
an additional 330 wells were potentially productive. According to
the California Department of Natural Resources, Division of Qil and
Gas, the net volume of gas withdrawn totaled 582,693 million cubic
feet, an increase of 11 percent over 1960 withdrawals. Wet gas from
oil zones supplied 65 percent of the total; the remainder was dry gas.
The total gas reserve was 9,595,382 million cubic feet, of which wet gas
represented 72 percent. About 260,423 million cubic feet of natural
gas, including gas for repressuring and pressure-maintenance opera-
tions and for storage (45 percent of the total), was injected.

Out-of-State gas shipped into California reached a new record of
2,415 million cubic feet a day, 123 million cubic feet a day more than
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in 1960. Pacific Gas & Electric Co. completed a 1,400-mile natural
gas pipeline from gasfields in Alberta, Canada, to the company termi-
nal at Antioch, Contra Costa County.

TABLE 6.—Natural gas, natural gas liquids, and petroleum produced in 1961,
by counties

Natural gas liquids
Natural gas ! Natural Petroleum 1
County (million gasoline LP gases (thousand
cubic feet) and cycle (thousand barrels)
products gallons)
(thousand
gallons)

Butte - 13,097 |- P [ S,
Colusa — 10, 570
Contra Costa. .- (1572 1 O F O
Fresno...... 27, 521 20, 362 34,828 27,712
Glenn 27,992 || meeem
Humboldt._- ———— 0 1) I I S —
Kern 124, 460 205, 454 158, 943 92, 680
Kings_ - o-cooemeee 15,723 @ @ 1, 600
Los Angeles. - 81,348 210, 410 64,472 69, 726
Madera.__..-.--- 2, 544 P
Monterey._..._- 4,536 | oo |cmcieceeoea 11, 865
Orange 31,026 97,380 20, 350 32,321
Riverside. - o o[ - 5
Sacramento. 55,911 || cemaaee
San Benito__._ ... 2,704 - o 398
San Bernardino....... 112 - 81
San JoaqUIN - - oo emeeeeemem 14,707 |. [ -
San Luis Obispo. . 968 @ @ 1,362
San Mateo. 0 P (R, 139
Santa Barbara.. - 24,776 42,533 53, 556 23,720
Solano. . 39,958 | oo eemaeee 7
Sonoma. 155 —— I P—
Sutter. - 1,207 |
Tehama. 1, 527
TUlare. - oo oo ee 6,393
Ventura —— 85, 810 152,933
YOlO. oo 1,322 -
Undistributed. ..o .ooooooo 33, 806

Total _._..__ - - 3 556, 241 762, 878 424, 767 300, 062

Value (thousands). - -« ccocccmmmmeaaaan $157, 416 $57, 645 $21, 805 4 $729, 151

1 Quantity figures for natural gas and petroleum by courtesy of California Department of Natural

Resources, Division of Oil and Gas. . . X .
2 Figure withheld to avoid disclosing individual company confidential data; included with ‘“Undis-

tributed.”
3 Less natural gas vented and wasted.
4 Preliminary figure.

Natural Gas Liquids.—The total volume of gas processed in 1961 in-
creased slightly; processing-plant capacity declined less than 1 per-
cent. One new plant went on stream and 2 were shut down, reducing
the number of operating plants to 69. At yearend one new plant was
under construction. Production of natural gasoline and cycle prod-
ucts declined nearly 32 million gallons from 1960 with a proportion-
ately lower dollar value which reflected lower prices. The output of
LP ‘gas rose 4 percent in quantity but only 2 percent in value.

Eight contiguous counties supplied the entire production of natural
asoline and cycle products, and LP gas. Kern and Los Angeles
ounties yielded more than one-half the total.

Peat.—Production and sales of peat increased 40 percent over the
1960 figures. This rise was attributed to one operator, whose output
doubled. There were five active operations in four counties during
1961. Approximately 80 percent of the quantity produced was reed-
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sedge peat from Contra Costa and Riverside Counties; 18 percent was
moss peat from Modoc County; and 2 percent was peat humus from
Orange County. Nearly 91 percent of the total output was marketed
in California ; the remainder was sold in adjacent Western States. Of
the material sold, 88 percent was applied directly to the soil; the re-
maining 12 percent was used in mixed fertilizers, mushroom beds,
golf-course maintenance, and as an ingredient in potting soils. Less
than 2,000 tons was sold in the unprepared state. More than one-half
of the material sold was packaged.

Petroleum.—Crude petroleum production was about 300 million bar-
rels, 2 percent under that in 1960. The slight decline, attributed to
a lesser output of light crudes (20° API or above), was not offset by
the greater production of heavy crudes (below 20° API). Shut-in
production came mainly from the Elk Hills field of the U.S. Navy
Department.

Notices-to-drill filed totaled 2,344, an increase of 464 over the num-
ber filed in 1960. The number of new wells drilled was 2,203, of which
1,728 were completed to production and 372 were abandoned. The
total footage drilled was 8,347,000 feet, averaging 3,789 feet per well.
Five less exploratory wells (424) were drilled than in 1960; 61 were
new discoveries; 26 were oil wells. The success ratio was 2 percent
less. Nearly 283.5 million barrels of water was injected into 119
waterfloor projects in 1961, and 85 new waterflood projects were acti-
vated. One new gas-injection project was started; 3 projects were
resumed ; the total number of these projects was 45. More than 260
billion cubic feet of gas was injected into the 45 projects. At yearend
12 LP gas-injection projects were active. Methods used in 1961 to
increase the recovery of heavy oil included the addition of diluents,
the use of down-hole heaters, and the injection of steam and hot water.

Nearly 86.5 million barrels of crude petroleum, a slight decrease,
was shipped into California from all outside sources. Of this volume,
imports supplied 62 million barrels. Thirty-eight refineries and crack-
ing plants were operating at yearend; the crude-oil throughput was
1,319,802 barrels daily, 1 percent less than in 1960. Cracking capacity
was 518,829 barrels daily from 53 units, of which 4 were shutdown
during the year. Total operating cracking capacity was 499,629 bar-
rels daily at yearend. A second hydrocracking unit went on stream
in1961. A third unit was under construction.

NONMETALS

Asbestos.—Production and sales of chrysotile asbestos increased
significantly. The principal production came from the Phoenix mine,
Napa County, of Ashestos Bonding Co., Division of the Clute Corp.
Shipments were made from the company processing plant to San
Francisco Bay consumers for use as a cement additive and in various
insulation products.

Exploration and development of asbestos deposits in the Joaquin
Ridge area of the Diablo Mountain Range, Fresno and San Benito
Counties was accelerated. Coalinga Asbestos Co., Inc., a joint
enterprise of Johns-Manville Corp. and Kern County Land Co., de-
veloped its open-pit property and nearly completed a 12,000-ton-a-
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year fiber-processing plant. Hidden Splendor Mining Co. explored
its asbestos claims by rotary drilling and trenching. Union Carbide
Nuclear Corp. and Todd Industries, Inc., continued mine exploration
and metallurgical testing of asbestos fiber found on their respective
landholdings. Todd operated a processing plant in Coalinga.

Jefferson Lake Asbestos Co. completed extensive stripping at its
asbestos deposit in Calaveras County in preparation for open-pit min-
ing. An access road to the property was constructed, and erection of
a mill building, a warehouse, and offices was begun in August. By
yearend all steelwork on the mill building was completed. The com-
pany planned to begin mining about mid-1962.

Rawhide Asbestos Co., Tuolumne County, processed antigorite from
the Chaparral Hill property in its pilot plant. The antigorite was
tested, and fiber samples were prepared and shipped to prospective
customers.

Barite.—Production of crude barite increased 48 percent owing
chiefly to a greater demand by the oil and gas industry for ground
barite suitable for use in compounding well-drilling fluids. The quan-
tity of crude barite sold or used by producers rose 31 percent in
quantity and 63 percent in value. Stocks at yearend were negligible.
One mine near Barstow in San Bernardino County and two mines in
the Ninemile Canyon area of Tulare County yielded more than 96
percent of the barite produced. Four other properties—one each in
Mariposa, Nevada, Riverside, and San Bernardino Counties—sold
small quantities of crude barite to grinders. Appreciable tonnages
of crude barite mined in Nevada were processed by grinders or con-
sumed by chemical plants in California.

Boron Minerals and Compounds.—Bedded borate deposits in Kern and
Inyo Counties, and brines of Searles Lake, San Bernardino County,
yielded the entire domestic supply and most of the world supply of
boron minerals and compounds. Refined boron compounds were pro-
duced by United States Borax & Chemical Corp. at refineries in Kern
and Los Angeles Counties, and by American Potash & Chemical Corp.
and West End Chemical Co. (Division of Stauffer Chemical Co.) at
plants on Searles Lake. Stauffer Chemical Co. manufactured
high-purity boron compounds from purchased Kern County crude
borates in a chemical plant in the San Francisco Bay area. Produc-
tion declined in quantity and value, compared with 1960.

United States Borax & Chemical Corp. established a plant in Fresno,
Calif., to process and distribute a borate chemical used in aerial spray-
ing of forest and brush fires. General Services Administration pur-
chased 6,610 tons of this chemical in 1961 for use by Government
agencies, principally the U.S. Forest Service.

During the year, producers of boron compounds emphasized re-
search into wider possible applications of their products in glass,
porcelain enamel, plastics, and solid space fuels.

Bromine and Bromine Compounds.—Production of elemental bromine
at the Trona plant of American Potash & Chemical Corp., San
Bernardino County, was virtually unchanged from 1960. The plant

roduct was sold to chemical and pharmaceutical companies for use
in compounding a wide variety of products. Mineral Products Divi-
sion, FMC Corp., recovered bromine from saltworks bitterns in its
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Newark plant, Alameda County. The liquid bromine was converted
to ethylene dibromide mainly for use as fumigant in treating soils
and seeds. Output declined 14 percent compared with that of 1960.
Most of the ethylene dibromide used in compounding antiknock fluids
for gasoline was produced in other States.

The domestic capacity for producing bromine was in excess of
need in 1961, principally because demand for ethylene dibromide de-
creased. In addition, E. I. du Pont de Nemours & Co., Inc. announced
that it was seeking a site for a plant to produce 40 million pounds of
this chemical a year, approximately 20 percent of the annual domestic
output.

Cglcium Chloride.—California Rock Salt Co. and National Chloride
Co. recovered liquid calcium chloride from Bristol Lake brines, San
Bernardino County. Hill Bros. Chemical Co. purchased this crude
liquid and produced flake calcium chloride in a nearby plant. The
products from all three plants were marketed in Arizona, Nevada, and
southern California, principally in fireproofing materials and as
hygroscopic agents. The quantity sold decreased 9 percent but the
average value per ton was virtually unchanged from 1960.

Cement.—Production and shipments of portland cement rose 3 per-
cent from 1960. Sales to ready-mixed-concrete companies, which
purchased 66 percent of the total output, were nearly 1 million bar-
rels greater than in 1960. Sales to structural and paving contrac-
tors increased 500,000 barrels and those to concrete products man-
ufacturers, 250,000 barrels. The only major decrease in sales (300,000
barrels) was to building-material dealers.

Eight southern California cement plants (in Kern, Los Angeles,
Riverside, and San Bernardino Counties) shipped 24,146,000 barrels;
value per barrel averaged $3.11. Southern California customers
received 22,638,000 barrels; Nevada, 630,000 barrels; Arizona, 445,000
barrels; and northern California, 408,000 barrels. The remaining
95,000 barrels was shipped to consumers in Colorado, New Mexico,
and Utah. Bulk shipments from the 8 plants reached 20.2 million
barrels, of which 14 million was transported by truck and 6.2 million,
by rail. Only 3.9 million barrels was bagged for shipment, mostly
by truck.

yFive northern California plants (in Calaveras, San Benito, San
Mateo, Santa Clara, and Santa Cruz Counties) shipped 16,944,000
barrels; value per barrel averaged $3.23. Customers in northern
California received 13,931,000 barrels; southern California, 657,000
barrels; Oregon, 704,000 barrels; and Nevada, 331,000 barrels. Con-
sumers in Alaska, Colorado, Hawaii, Washington, and foreign coun-
tries received a combined total of 1,321,000 barrels. Bulk shipments
from the five plants totaled 14.3 million barrels; of which 13.2 million
barrels was trucked to the destinations; and 1.1 million went by rail
and ship. Bagged shipments were reported at 2.6 million barrels and
were transported almost entirely by truck.

The new white-cement plant constructed by Riverside Cement Co.
next to existing grey-cement facilities at Crestmore, Riverside County,
was in production In May. The $5 million plant was the first in the
West to be built exclusively to produce white cement and was part
of the initial phase of the company’s $20 million expansion and mod-
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ernization program. Construction of a 1.5-million-barrel-capacity
cement plant for Calaveras Cement Co. at Redding, Shasta County,
was completed in December. Full-scale production was scheduled
for January 1962; shipments were to begin by mid-February. Cali-
fornia Portland Cement Co. purchased the Blue Diamond Co., Los
Angeles cement mill, which was shut down in January 1961. Blue
Diamond had been using purchased clinker to produce cement at the
plant for its ready mixed-concrete operations in southern California.

TABLE 7.—Finished portland cement
(Thousand barrels and thousand dollars)

Shipments from mills
Esti- Esti-

Active | mated | Produc- mated |Stocksat
Year plants [ capac- tion Value consump-| mills,
ity Quantity tion Dec. 31
Total | Average
per barrel
11 37, 248 33, 865 33,785 | $98,577 $2.92 29,874 1,795
13 50, 150 38,371 37,731 117,852 3,12 33,388 2,956
13 49, 505 39, 056 39,583 | 124,367 3.14 34,232 2,483
13 51, 555 43,635 43,635 | 138,506 3,17 38,648 2,480
13 51,755 39,802 39,712 | 128,826 3,24 35, 330 2, 663
13 51, 880 41,165 41,090 | 129,836 3.16 38,196 2,740

Clays.—The total quantity of clays and shale sold and used was
5 percent above the 1960 figure. Of particular interest to producers
was the passage of H.R. 7057, which permitted a 15-percent-depletion
allowance up to 50 percent of the selling price of finished products,
not to exceed $12.50 a ton, for clay used in manufacturing the prod-
ucts. Of the total output, nearly 41 percent was consumed in heavy
clay products; 32 percent, in portland and other cements; 20 percent,
for lightweight aggregate; and the remaining 7 percent, for various
industrial uses, principally refractories. Deposits in 27 counties
yielded more than 2.4 million tons of miscellaneous clay and shale.
Los Angeles, Napa, San Mateo, and Ventura Counties each produced
more than 200,000 tons. Mines in seven counties—chiefly Amador,
Placer, and Riverside—produced nearly 545,000 tons of fire clay.
Kaolin was produced only in Mono and Orange Counties; ball clay,
only in San Bernardino and Stanislaus Counties; bentonite, only n
Inyo, San Benito, and San Bernardino Counties; and fuller’s earth,
only in Inyo County.

A variety of clay known as hectorite (a specific montmorillonite,
which group in turn is the chief constituent of western bentonites)
reportedly mined at only two operations in the world—both near
Newberry, Calif—was used to make a product used as a clarifier by
the brewery and cosmetic industries. More than 2,000 tons of benton-
ite was used with borates in fire-retardant mixtures by Federal and
State forest services to fight forest fires in California.

Several exploration projects were maintained by the Bureau of
Mines under a cooperative agreement with the California Division
of Mines and Geology. In the Cooperstown area of Stanislaus County,
45 holes were drilled for a total of 3,463 feet to explore a southeastern
extension of the Tone clay formation. Exploratory drilling was
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planned for the Castle Mountain area, San Bernardino County, and
for the Cherokee area, Butte County. The possibility exists that the
Cherokee area is a northwestern extension of the Ione formation. A
fourth area, near Acton in Los Angeles County, was sampled, and
tests were conducted in the Bureau’s Seattle Nonmetallics Laboratory
to evaluate the material.

TABLE 8.—Clays production, by counties

1960 1961
County
Short tons Value Short tons Value

Alsmeda o $69, 661 o (O]
AmMAdOr. - oo oo 78,327 159,161 71,173 $143,378
Contra Costa. - e 64,076 95, 365 o 1
Inyo.. 8,452 45,307 5,481 33,713
Kern... - 65,469 122, 541 v 126, 666
Los Angeles.. 388,002 477,753 373,214 459, 358
Madera. 7,500 9,375 7,500 9,375
OFANEE. - o oo 49, 367 276, 720 43, 891 250, 617
Riverside._ .. 370,677 | 1,027,511 471,365 1,301, 988
Sacramento - ——— o (1) 27, 964 40,
San Bernardino._. 139,073 440, 212 262, 829 673,726
San Diego. 27,100 28, 650 26, 500 26. 500
San Joaquin 56, 000 96, 879 44,738 69,424
San Luis Obispo. - 1 (0] 8,873 11,091
Santa Clara. 31,080 39, 684 29, 269 41,298
Stanislau (0] 38,673 6,767 47,405
Tulare. . 5,400 5,000 1,700 2, 500
Undistributed 2. 1,608,054 | 2,730,106 [ 1,660,342 3,167,479

Total..... 2,898,577 | 5,662,598 | 3,041,606 6,404, 989

1Fig|ér§' withheld to avoid disclosing individual company confidential data; included with ‘Undis-

tributed.
3Includes Calaveras, Fresno, Marin, Mono, Napa (1961), Placer, San Benito, San Mateo, Santa Cruz,

ts%]?‘?o bﬁ511960), Sonoma, Sutter, Tuolumne (1961), Ventura, and Yuba Counties, and counties indicated by
ootnote 1.

Diatomite.—Most of the diatomite was produced at three open-pit
operations in Santa Barbara County. Output from an open-pit mine
in Fresno County was used by the producer. In Napa County diato-
maceous silica produced in a previous year was processed and shipped.
The quantity and value of total sales rose 4 and 7 percent, respectively,
above 1960. Demand and unit value increased significantly ?or diato-
mite consumed in preparing filter aids and filler for various products.
Appreciable tonnages were sold for use in insulation, pozzolan cement,
and as lightweight aggregate and admixture material. In nearly all
instances, the diatomite was processed at or near the pit site.

Feldspar.—Del Monte Properties Co. and Owens-Illinois Glass Co.
mined the dune sands of the Monterey peninsula, chiefly for their feld-
spar content. The Del Monte flotation plant removed heavy minerals,
produced silspar (silica-feldspar mixture), and feldspar and silica
concentrates. The concentrates were blended and ground to customer
specifications and sold to the manufacturers of sanitary ware, glass,
pottery, soap, abrasives, and foundry products. Owens-Illinois re-
moved heavy minerals by magnetic separation and used the feldspathic
sand in manufacturing glass. The Beck feldspar mine, San Bernar-
dino County, was idle throughout 1961.

Fluorspar.—A small tonnage of crude fluorspar was produced and
processed at an open-pit mine in the Clark Mountain area, San Ber-
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nardino County. The producer suspended operations early in the
year. Ceramic-grade fluorspar from the flotation plant was shipped
to a glass manufacturer in Los Angeles County.

Gem Stones.—More than 80 varieties of gem materials and mineral
specimens were collected in 38 counties by commercial and amateur
collectors, mineralogical societies and clubs, and gem dealers. Places
in San Bernardino, Kern, Riverside, and inyo ounties yielded the
greatest variety. The principal gem materials collected (1n order of
decreasing quantity) were agate, jasp-agate, and jasper; obsidian;
kyanite; and rhodonite. Deposits in San Bernardino, Riverside, and
Los Angeles Counties yielded much of the agate, jasp-agate, and
jasper. Obsidian was collected chiefly from the Modoe National For-
est area in Modoc County. The Bluebird mine near Ogilby, Imperial
County, supplied the State’s entire kyanite output. Kern an San
Bernardino Counties provided noteworthy quantities of rhodonite.
Specimens of nephritic jade, thulite, orphicalcite, adventurine, and
diopside were obtained from the Storm-Jade Mountain mines in the
Eagle Mountain area, Riverside County, reported to be the “Liost
Mayan Jade mines.” ~ Collections included significant uantities of
other gem materials: Actinolite, basanite, calcite, cali(tlornite, jade
and jadeite, lehichlorite, marcasite, nephrite, onyx, opal and opalite,
petrified wood, quartz crystal, serpentine, travertine, ulexite, and
verde antique.

Gypsum.—California mines yielded over 1,574,000 tons of gypsum,
the largest production in the Nation; one-half the total output was
{))zgduced for agricultural use. Agricultural use of gypsum declined

ause the potato acreage was cut back, and total sales of the agri-
cultural grades (including mineral from out-of-State sources) was
8,000 tons less than in 1960. Deposits in Kern County yielded a high
percentage of the agricultural gypsum; additional tonnages were
produced in Kings, Merced, and San Luis Obispo Counties. Crude
gypsum mined in Imperial, Riverside, and Ventura Counties was
consumed principally in manufacturing building products and as a
cement retarder. Consumption of gypsum at calcining plants in
Alameda, Contra Costa, Imperial, Los Angeles, and Riverside Counties
decreased 6 percent from the 1960 figure.

Todine.—Dow Chemical Co. produced the entire 1961 domestic out-
put of crude iodine; a high percentage was recovered from waste oil-
well brines of the Los Angeles basin and was processed in the
company’s Seal Beach plant, Orange County. Total recovery de-
clined 38 percent, but captive use increased 15 percent, compared
with 1960. Deepwater Chemical Co., Ltd., suspended recovery at its
Compton plant, ]E:os Angeles County, and purchased crude iodine used
.indgﬁanufacturing various iodine compounds, particularly potassium
iodide.

Lime.—Nearly 518,000 tons of lime was produced in 1961; 145,000
tons was sold, and 873,000 tons was used Ey the producers. North-
ern California plants produced 446,000 tons. Captive production in-
cluded 161,000 tons of lime produced in kilns at beet-sugar and
paper-pulp plants and recovered in water-treatment plants. The out-
put of lime for chemical, refractory, agricultural, and other industrial
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uses increased slightly, but production for construction purposes was
less than in 1960.

During the year, 19 lime plants in 13 counties operated 13 rotary
kilns, 17 shaft-type kilns, and 1 multiple-hearth furnace; the com-
bined annual lime-burning capacity was 759,000 tons. Seven plants
used coke as a source of fuel; three used oil; three natural gas; six
were equipped to use all three types of fuel.

Lithium Minerals and Compounds.—American Potash & Chemical
Corp. recovered slightly less crude dilithium-sodium phosphate from
Searles Lake brines in San Bernardino County than in 1960. The
crude compound was converted to lithium carbonate before it was
marketed. Much of the lithium carbonate was sold for use in com-
pounding enamel frits because it could reduce melting temperature
and improve resistance to acids and thermal shock.

Lithium contracts with the U.S. Atomic Energy Commission ex-
pired in 1960, and many lithium-producing facilities had excess
capacity in 1961. American Potash & Chemical Corp. reported that
it had developed a new process for making lithium tetraborate com-
mercially, increased production of butyl lithium, and continued to
evaluate a variety of organo-lithium compounds. ~Several aluminum
companies were investigating the use of lithium compounds to increase
efficiency in aluminum production.

Magnesite and Magnesium Compounds.—The output of magnesium
compounds sold and used rose 5 percent above the 1960 figure. A
decline in sales of magnesium carbonate and chloride was more than
offset by the demand for magnesias, particularly refractory magnesia.
The Mineral Products Division, FMC Corp., plants in Alameda and
San Diego Counties extracted magnesium hydroxide and magnesium
chloride, respectively, from saltworks bitterns obtained from nearby
salt producers. Extraction plants operated by Kaiser Aluminum
and Chemical Corp. in Monterey County and Merck & Co., Inc., in
San Mateo County recovered magnesium hydroxide from seawater,
using calcined dolomite and limestone. The Western quarry near
Livermore, Alameda County, was the only active producer of mag-
nesite. The tonnage produced and shipped was substantially below
the 1960 figure. The entire output was consumed in manufacturing
epsom salt.

Mica.—Production of crude mica (sericite schist) declined to less
than 1,000 tons, a marked decrease from the 1960 output. A deposit
near Ogilby, Imperial County, operated by C. O. Fiedler, Inc., yielded
all the mica produced. The entire output was ground in the nearby
company plant and sold for use in manufacturing roofing materials.
A processing plant near Los Nietos, Los Angeles County, dry-ground
crude scrap mica received from South Dakota and imported from
India; the product was consumed by the paint and roofing industries.

Perlite—Production of crude perlite increased substantially com-
pared with 1960; however, shipments to expansion plants declined
17 percent. The entire production came from two deposits—one each
inInyo and Napa Counties. Purchases of crude perlite by 11 expand-
ing plants—7 in Los Angeles County, and 1 each in Contra Costa,
Fresno, Marin, and San Diego Counties—were 13 percent below those
in 1960. A Napa County plant expanded perlite obtained from the
nearby company-owned deposit. Out-of-State producers supplied
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more than one-half the crude mineral expanded in California plants.
Approximately 56 percent of the expanded perlite was sold for use
in building plaster; 14 percent, in filter aids; 9 percent, n wallboard ;
6 percent, as lightweight concrete aggregate; and 5 percent, n soil
conditioning. The rest was used for loose-fill insulation, filler, oil-well
slurry, paint products, and various other industrial uses.

Potassium Salts—Tonnage and value of potassium compounds
(chloride and sulfate) increased 3 and 12 percent, respectively, and
yearend stocks averaged 7 percent higher than in 1960. Except for
a relatively small quantity of potassium sulfate contained in cement-
plant flue dust in Santa Cruz County American Potash & Chemical
Corp. extracted the entire production as muriate of potash (potas-
sium chloride) from Searles Lake brines in Trona, San Bernardino
County. Some of the muriate of potash was converted to potassium
sulfate by the producer. The increased output of muriate resulted
from expansion of drying facilities completed in 1961.

According to the California State Bureau of Chemistry, 3,204 tons
of potassium chloride and 8,121 tons of potassium sulfate were sold
for direct application to the soil; additional quantities were used to
produce commercial fertilizers. Potassium compounds, chiefly potas-
sium chloride, were exported from Los Angeles and San Diego ports
to Japan, Sweden, Mexico, and the Philippine Islands.

Pumice.—Over 600,000 tons of pumice, including pumicite and vol-
canic cinder, was produced from 36 deposits in 12 counties. This

uantity represented a 43-percent increase over the 1960 output.
%rews and contractors for the California Division of Highways
obtained volcanic cinder in Lassen County for road construction and
repair and accounted for much of the increase. Approximately 51
percent of the 1961 output was used in road construction and mainte-
nance; 21 percent, for lightweight concrete aggregate; 16 percent,
for railroad ballast; 7 percent, for abrasives, in landscaping, and as
roofing granules; the remainder was sold for use as a carrier in pesti-
cides, as a soil-conditioning agent, as an oil and grease absorbent,
and in various other industrial products. More than half the quan-
tity sold was crude material. Prepared material was crushed,
screened, and ground before shipment.

Pyrite.—The entire pyrite production came from the Iron Mountain
mine of Mountain Copper Co., Shasta County. Production and ship-
ments declined 9 and 6 percent, respectively, below 1960 figures.
Chemical plants in Contra Costa County used the pyrite as a source
of sulfur, and the resulting cinder was consumed 1 manufacturing
special quick-setting cements. Mountain Copper completed more than
1,000 feet of diamond drilling at the mine and added a second car-
loading facility at the railhead.

Salt.—Seven companies produced and shipped 1.6 million tons of
salt, an increase of 11 percent above output in 1960. A large per-
centage of the output was solar salt, harvested and processed in the
San Francisco Bay area. Some rock salt (halite) was mined in San
Bernardino County. Leslie Salt Co., the leading producer, operated
several plants in the San Francisco Bay area and began harvesting
salt for the first time from ponds in the San Pablo Bay area of Napa
and Solano Counties. Nearly one-half the salt output was consumed
in the State. Shipments were made to all Western States (including
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TABLE 9.—Pumice * sold or used by producers in 1961, by counties

Crude Prepared Total
County
Short tons Value Short tons Value Short tons Value

_____ 3,445 $21, 015 3,445 $21,015
40, 741 181, 693 40, 741 181, 693

18, 450 $46, 485 (6] 2 ?) 2

184, 240 368, 480 @ (] (O] ()

______ 6, 665 92, 336 6, 665 92, 336

@) (0] 6,735 17,785 O 7
43,068 86,136 43,068 86, 136

@ O] 27,296 63, 199 3 7
3,755 4,468 . 3,755 4,468
102, 257 364, 071 173,475 956, 788 512,453 1, 816, 808
Total ... .. 351,770 869, 640 258,357 | 1,332,816 610, 127 2,202, 456

! Includes pumicite and volcazic cinder. .

! Figure' withheld to avoid disclosing individual company confidential data; included with “other
connties.’

i Includes Kern, Mono, San Bernardino Counties and counties indicated by footnote 2.

Alaska and Hawaii) except New Mexico and salt was exported to
Canada, Mexico, and to countries in the Far East, and Central and
South America. The salt was used chiefly for chlorine and other
chemical manufacturing, food preparation and preservation, and
water treatment. Other applications were in manufacturing paper,
rubber, and ceramics; in processing oils and metals; and in de-icing
streets and highways.

Sand and Gravel.—Production of sand and gravel increased to a rec-
ord 110.2 million tons valued at $124.1 million. This was a 22.5-mil-
lion-ton gain over 1960 output and due principally to an accelerated
highway-construction program, which required 55.5 million tons of
paving sand and gravel, 15.2 million tons more than in 1960. Sand
and gravel used as concrete aggregate for building construction in-
creased more than 4.2 million tons. Los Angeles County yielded 25.3
million tons, 6.5 million tons more than in 1960, and 23 percent of the
total State output. Other counties in which output exceeded 5 million
tons were Tulare, Alameda, Orange, San Bernadino, and Sacramento
Counties. San Diego County output was more than 5 million tons in
1960, but decreased to 4.4 million tons in 1961. The comparatively
large volume of pit-run gravel produced for road base caused the aver-
age unit value for all production to decline to $1.13 per ton. Output
of ground and unground industrial sands gained 6 percent and was
used chiefly for blast, molding, and abrasive purposes. Sand produc-
tion for glass, engine, and filter use declined slightly.

TABLE 10.—Sand and gravel sold or used by producers

(Thousand short tons and thousand dollars)

Sand Gravel Total

Quantity Value Quantity Value Quantity Value

24,746 $25, 460 41,920 $40, 209 66, 666 $65, 669
32,789 34,134 46,194 52,896 78,983 87,030
30, 810 34,710 53,327 60, 630 84,137 95, 340
34,101 41,583 53,844 67,326 87,945 108, 909
36,524 46,000 51,155 61, 503 87,679 107, 503

42,379 51, 080 67,802 73,031 110, 181 124,111




THE MINERAL INDUSTRY OF CALIFORNIA 169

TABLE 11.—Sand and gravel sold or used by producers, by classes of operations
and uses

(Thousand short tons and thousand dollars)

1960 1961
Class of operation and use

Quantity Value Quantity Value

Commercial operations:
Sand:

Glass . , o) ® o) a
Molding. .oocoooeo .. ® ® [0} Q@
Building - 19, 458 $23, 622 20, 446 $25,150
Paving. e 8,225 9, 455 9,170 10, 004
Blast 185 771 219 811
Engine e 63 210 m m
Filter. .cevoeeeoooo. o 8 62 0] [©)
(01717 3,366 6, 060 5,004 7,135
MOtal- o oo 31,305 40,180 34,839 43,100
Gravel:
Building. - oo 20, 667 26, 844 23,833 32,076
aving._.... 18,304 23, 545 23, 437 28,027
Railroad ballast.._. 387 327 222 243
[07717:) SR — 2,370 2,414 3,75 3,707
Total.... - 41,728 53,130 51,207 64,053
Total sand and gravel 73,033 93,310 86, 046 107,153
Government-and-contractor operations: 2
Sand:
Building.- --- - ——— 21 29 42
Paving__. 4,497 5,159 6,957 7,365
Fi 701 32 539 519
2 2
7,540 7,980
54 98
15,922 8,405
477 332
142 143
N 9,427 8,373 16, 505 8,978
Total sand and gravel . ... 14,646 14,193 24,135 16, 958
All operations:
SANA e cce e ccmme e —mmmm— o m e e 36, 524 46, 000 42,379 51,080
51,155 61, 503 67,802 73,031
87,679 107, 503 110, 181 124,11)

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.”
3 Includes figures for States, counties, municipalities, and other Government agencies,

Slag (Iron-Blast Furnace).—The Kaiser Steel Corp. Fontana steel
plant generated blast-furnace slag that was expanded by its North
Hollywood Block Division and used for lightweight aggregate in
manufacturing building block. Mineral Wool Insulations Co. at Fon-
tana acquired from Kaiser a comparatively large tonnage of slag,
which was used for roofing granules, 43 percent; in mineral wool in-
sulation, 28 percent; as aggregate In paving, 20 percent; and for
various other industrial and construction purposes, 9 percent.

Sodium Compounds.—The quantities of sodium compounds produced
and sold in 1961 increased slightly. Pittsburgh Plate Glass Co. pro-
duced anhydrous sodium carbonate (soda ash) and sodium sesqui-
carbonate from Owens Lake brines, Inyo County, and American
Potash & Chemical Corp. and West End Chemical Division, Stauffer

660430—62——12
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TABLE 12.—Sand and gravel production in 1961, by counties
(Thousand short tons and thousand dollars)

Quantity Value County Quantity Value
7,202 $11,485 || Plumas___________________ 542 $496
303 1,340 || Riverside____ 1,891 3,520
1,650 1,769 || Sacramento.. 5,449 8,633
173 532 || San Benito.____ 502 454
321 316 || San Bernardino__ 6,133 5,321
180 221 || San Diego________ 4,368 7,820
290 324 || San Joaquin______ 2,441 3,531
251 568 || San Luis Obispo. 392 463
2,648 3,274 || Santa Barbara____ 1,695 2,038
354 3, 806 2,890
2,340 1,448 818 1,002
1,189 1,162 1,998 2,763
69 174 80 106
2,517 3,575 605 587
252 104 138
389 365 2,578 2,749
219 205 3 893
25,301 26, 532 219 220
16 2,647 966
714 651 279 347
43 62 9,798 5,338
459 484 68 1
1,320 1,353 3,123 3,979
33 190 1,750 2,668
34 18 436 473
588 1, 690 294 356
69
389 503 110, 181 124,111
6, 53? 6,117

1Includes Alpine, San Francisco, and San Mateo Counties, combined to avoid disclosing individual com-
pany confidential data.

Chemical Co., processed brines from Searles Lake, San Bernardino
County, to produce sodium carbonate (soda ash and trona) and sod-
ium sulfate (salt cake). The latter also produced Glauber’s salt.
In Kern County, United States Borax & Chemical Corp. mined and
rocessed borates, of which some was shipped to its Wilmington re-
inery, Los Angeles County, where anhydrous sodium sulfate was pro-
duced. Stauffer Chemical Co. purchased partly refined Kern County
borates and recovered byproduct sodium sulfate in processing the min-
eral at its San Francisco plant. Output from these plants was sold
in western markets only.
tone.—Approximately 33.9 million tons of dimension and crushed
stone, valued at $50.3 million, was produced during 1961. Increased
quantities of crushed stone were produced at basalt, granite, and lime-
stone quarries for concrete and roadstone. The output of riprap in-
creased because of the large tonnages of granite and limestone used at
hydroelectric power and flood-control projects in El Dorado and Tu-
lare Counties. The 1960 completion of several heavy construction
projects, which utilized riprap from nearby sandstone and miscellane-
ous stone deposits, resulted in less output of these materials. Notable
gains were reported by producers of limestone for cement, lime, sugar,
glass, paper, and whiting, and of limestone and quartzite quarried for
agricultural, chemical, and refractory uses. Granite and limestone
produced for use as rubble and as rough and dressed building stone
represented much of the greater output of dimension stone. The
markets for roofing slate from Mariposa County and for crushed and
ground slate granules and flour from El Dorado County were better
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than in 1960. Producers at marble deposits in Inyo, San Bernardino,
and Tuolumne Counties quarried and processed substantially larger
quantities of stone for building exteriors, terrazzo, and roofing gran-
ules. The tonnage of natural and artificially colored roofing granules,
prepared from crushed stone, gravel, slag, and volcanic cinder, in-
creased from 404,000 tons in 1960 to 428,000 tons.

TABLE 13.—Stone sold or used by producers, by uses

1960 1961
Use .
Quantity Value Quantity Value
Dimension stone:
Rough construction and rubble_____ short tons._ 45,270 $842, 795 83,458 $729, 930
Rough architectural . ________________ cubic feet_ . 174,607 1 504,239 1134,879 1704, 865
Approximate equivalent in. _short tons.__ 6,240 |- oo oo__o 11,220 |occcoomaez
Monuments and mausoleums._ _cubic feet_- 22,728 289, 431 36, 767 289, 240
Approximate equivalent in______ short tons.__ 1,959 {o . 3,093 |-comoo oo
Flagging .. cubic feet. - 19, 667 50,716 22,197 51,312
Approximate equivalent in..____short tons.. 1,657 {ocemoooo 1,856 |- ccommoeeee
Total dimension stone, approximate short
tons 55,126 1,687,181 99, 627 1,775,347
Crushed and broken stone: -

Riprap.. short tons_.| 4,942,054 6,611, 511 5,108,014 7,446,743

Metallurgical do.... 2 2 2 2
Concrete and roadstone do_...| 10,659,927 | 13,153,995 | 11,483,138 | 14,441,914

Railroad ballast ) do.... (O} ® @) (O]

Agricultural- do.... O] 0] @) Q)
Chemical do.._. @ @) 25,955 249,148
Miscellaneous 3. do_.._| 417,417,742 | ¢ 28,389,377 | 517,133,468 | 5 26,413,419
Total crushed and broken stone_.... do____| 33,019,723 | 48,154,883 | 33,750,575 | 48,551,224
Grand total, approximate short tons_._____ 33,074,849 | 49,842,064 | 33,850,202 | 50,326,571

1 Includes dressed architectural, roofing slate, and millstock (1961).

3 Tncluded with “Miscellaneous” to avoid disclosing individual company confidential data.

3 Includes whiting substitute, filler, mineral food, poultry grit, stucco, roofing granules, filter beds, ter-
razzo, metallurgical, railroad ballast, agricultural, chemical, and miscellaneous uses.

4 Includes 11,878,047 short tons of limestone and oystershell used in cement valued at $14,670,521 and 726,876
tons of limestone used in lime valued at $1,974,004.

s Includes 12,035,463 short tons of limestone and oystershell used in cement valued at $13,305,490 and
742,458 tons of limestone used in lime valued at $2,006,600.

Sulfur.—Elemental sulfur was recovered as a byproduct of oil refin-
ing at four plants—two in Los Angeles County, and one each in Contra
Costa and San Luis Obispo Counties. A chemical plant near Long
Beach, Los Angeles County, received hydrogen sulfide gas from a re-
finery at Watson and recovered the contained sulfur. Recovery from
all sources was virtually unchanged from 1960, but shipments declined
11 percent. The Long Beach chemical plant used the Simon-Carves
process to extract sulfur from the gas; all other refineries employed
the Modified Claus method. Output of hydrogen sulfide rose 12 per-
cent, based on sulfur content. Recovery of liquid sulfur dioxide from
stack gases at the American Smelting and Refining Co. Selby
smelter, Contra Costa County, was essentially the same as in 1960.

Sulfur-ore production came principally from The Anaconda Com-
pany Leviathan mine, Alpine County. The crude ore was stockpiled
for use at the company sulfuric acid plant in Nevada. Active during
the year and producing sulfur used in soil treatment were Crater Sul-
phur mine, Inyo County, and the S Bar S and Sulphur Bank mines,
Lake County. The quantity and value of sulfur ore shipments were
slightly lower than in 1960.
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TABLE 14.—Stone * production in 1961, by counties
(Thousand short tons and thousand dollars)

Quantity Value County Quantity Value

2,072 $1,479 || Riverside_..___.._._______ 1,409 $3, 568
1 2 || Sacramento.__..._________ 2 2
631 674 || San Bernardino. 4,727 7,291
2,088 2,951 || San Diego-_.o._.._______ 1,027 1,763
52 60 || San Joaquin._..__________ 36 50

1,645 3,470 || San Luis Obispo.......___ 159 [O)
137 261 || San Mateo._ ..o_.__.._._.. 1,871 2,280
31 32 || Santa Barbara__..___.____ ) 720
184 384 | Santa Clara..______._____ 3,970 2,957
2 2 || Santa Cruz_...___________ 1,449 2,020
O] 482 || Shasta.._..o__..._._____ 103 102
®) 4,414 |f Siskiyou......___.____.___ 71 76
11 19 || S - 215 328
18 30 || Stanislaus._..__...__..___ 2 2
1,175 1,910 utter. .. .. 47 71
11 404 || Tehama.__.._.._.____ - 89 64
897 1,664 || Trinity.......__._ - 10 14
263 602 || Tulare..._.._______ - 1,514 1,600

77 143 || Tuolumne._........ - 156 ®
® [0} Ventura____._.__ - 371 843
64 172 {| Other counties 5....______ 7,238 7,151

25 270

Total.o oo 33,850 50,327

1Includes stone used in cement and lime,
: Included with “Other counties” to avoid disclosing individual company confidential data.

Less than 1,000 short tons,
¢ Less than $1,000,

5 Includes Amaddr, Calaveras, Monterey, Napa, Nevada, Plumas, San Benito, San Francisco, Sierra,
Solano, and counties indicated by footnote 2,

TABLE 15.—Stone sold or used by producers, by kinds
(Thousand short tons and thousand dollars)

Granite Basalt and related rocks Limestone !
(traprock)
Year

Quantity Value Quantity Value Quantity Value
1957 12,744 $10, 565 1,953 $2,432 14,102 $22, 512
1958, 3,649 5,348 1,499 1,738 14, 409 22, 584
1959, 4, 5,433 1,772 2,728 16,137 24, 384
1960. - 4,208 5,409 1,941 2,748 15, 054 23,311
1961 - 4,867 7,233 1,880 2,225 16, 669 23,989

Sandstone Other stone 2 Total

Quantity Value Quantity Value Quantity Value
1957 4,222 $6, 680 8,330 $11, 402 41,351 $53, 501
1988 3,933 5,688 8,933 12,987 32,423 48,345
1959 2,758 4, 506 7,124 12,039 32,134 49, 090
1960 3,541 5,626 8,331 12,748 33,075 49,842
1961 3, 5,222 7,148 11, 658 , 850 50, 327

! Includes limestone and oystershell used in cement and lime as follows (in thousand short tons and
thousand dollars): 1957, 11,861 tons, $16,489; 1958, 12,352 tons, $16,422; 1959, 13,663 tons, $16,628; 1960, 12,605

tons, $16,645; 1961, 12,778 tons, $15,312.

3 Includes light-colored volcanics, schis‘tﬁsse

properly be classed in any main group;

rpentine, river boulders, and such other stone as cannot
0 marble (1957-61) and slate (1958-61).
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Tale, Soapstone, and Pyrophyllite.—Production of these minerals rose
23 percent above the 1960 tonnage, and sales to consumers increased 10
percent; however, shipments to grinders declined 4 percent. Eighteen
deposits in Inyo County and 15 in San Bernardino County supplied
the State talc output, which represented about 62 percent of the total
production for all three minerals. Soapstone was mined from four
properties—two in Amador County; and one each in El Dorado and
Los Angeles Counties. Three mines in San Diego County and one
each in Mono and San Bernardino Counties yielded the entire pyro-
phyllite output. Approximately 51 percent of total shipments was
consumed in the ceramic industry. The other major uses were as a
filler in paint and a carrier in insecticides. Of the three minerals, only
talc was reported to have been exported in 1961.

Vermiculite.—In Orange County, Lahabralite Co. exfoliated crude
vermiculite imported from Africa, and California Zonolite Co. ex-
foliated crude vermiculite received from company mines in Montana
at plants in Sacramento and Los Angeles Counties. Plant products
were used for insulation (thermal and acoustical), as lightweight ag-
gregate in concrete and plaster, and as a soil conditioner. The quan-
tities sold rose above the 1960 figure, but the average unit value de-
clined slightly because of the comparatively larger tonnages of lower
grade mineral consumed by the agriculture industry. A vermiculite
prospect in the Crystal Peak area, Plumas County, was idle through-
out 1961.

Water.—Successful operation of the Pacific Gas and Electric Co.
12,500-kilowatt Geysers Tower geothermal electric power-generatin,
plant, Sonoma County, was the basis for a decision to build a secon
unit of equal capacity adjacent to the first. Construction of the new
unit was to begin in 1962.

During 1961, Magma Power Co. and associated companies com-
pleted two new steam wells in the Mammoth area, Mono County, and
deepened an existing well in the Sulphur Bank area, Lake County.
The O°Neill Geothermal Co. of Midland, Tex., investigated the Salton
Sea area, Imperial County, as a source for geothermal power. It
drilled a new well in the area to a depth of 5,000 feet.

Construction of the 1-million-gallon-a-day sea-water-conversion
plant at Point Loma, San Diego County, a cooperative venture by
the Office of Saline Water, the California Department of Water Re-
sources, and the city of San Diego, neared completion, and operation
was expected early in 1962. Late in December the Office of Saline
Water awarded FMC Corp. of San Jose, Calif., a contract to build
a 4,600-gallon-a-day vapor-reheat distillation pilot plant, using liquid-
heat exchangers as a method of converting salt water to fresh water.
On the last gay of the year the Secretary of the Interior approved an
agreement with the State of California for Federal construction of
the $433 million Federal-State San Luis Unit of the Central Valley
Project, northwest of Fresno.

Other Nonmetals.—Phosphate rock purchased from Idaho producers
and pebble phosphate rock from Florida were used by California
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chemical companies to manufacture phosphoric acid, nitrophosphates
and nitrosulfates, and single superphosphate and ammonium phos-
phate fertilizers. Total consumption of the crude phosphates rose
nearly 9 percent. Late in the year the Federal Bureau of Land Man-
agement asked for bids to lease 80,000 acres of phosphate-bearing land
submerged in 600 feet of water about 40 miles of the coast of southern
California. Only one bid, from Collier Carbon & Chemical Co. which
offered more than $120,000 for over 30,000 acres, was received. The
lease was to run for 10 years.

The Alameda County plant of C. K. Williams Co. prepared all the

iron oxide pigments produced in the State. Although a high per-
centage of the total output was manufactured brown, red, and yellow
iron oxides, the company used hematite and limonite received from
out-of-State sources to produce natural brown iron oxide, venetian
red, ocher, sienna (raw), and umber (raw) pigments. Raw sienna
and umber pigments were new at this plant in 1961. ,
- The Desert Rat aluminum silicate claims near Daggett, Riverside
County, were idle except for annual assessment work. However, the
owners constructed a mill and installed a reduction furnace for test-
ing the silicate in preparing for a marketing program. ‘

In the Midland area, east of Daggett, wollastonite float was gathered
by several operators, who shipped the mineral for decorative building
and landscaping use.

METALS

Beryllium.—The Federal Bureau of Mines continued to investigate
beryllium occurrences, but little activity was reported by property
owners. The White daps Gold Mining Co. of Nevada was active in
underground exploration at the Sorenson beryllium prospect about
8 miles south of Lone Pine, Inyo County. Some exploration was done
on the beryl-bearing pegmatites at the Ruby claims north of J acumba,
San Diego County. '

Copper.—Six copper mines and prospects were active. However, 98
percent of the total recoverable copper was obtained from copper con-
centrate produced from ores at the Copper Bluff mine, Humboldt
County, and as a byproduct from treating tungsten ores of the Pine
Creek mine, Inyo County. Only one other mine, the Engels copper
mine in Plumas County, yielded an appreciable quantity of copper
during the year. Despite the low level of activity, the quantity and
value of copper output in the State was the largest in 14 years.

Gold.—The value of gold production in California was the lowest
in more than 100 years. Over 86 percent of the output was of placer
origin, principally from dredging operations in Yuba and Sacramento
Counties. Dredging operations were marginal and gold recovery was
9 percent below that of 1960.

Lode-gold output declined 58 percent and came from 79 mines
compared with 83 in 1960. Mines classified as lode-gold mines in-
creased from 53 to 56, but output from these mines declined 69 percent.
About 99 percent of the total lode-gold recovered came from gold and
cobper ores,
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TABLE 16.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
counties, in terms of recoverable metals

Mines producing ! Gold (lode and placer) | Silver (lode and placer)
County
Lode Placer Troy Value Troy Value
ounces ounces

Alpine oo ) N P, 10 $350 56 $52
Amador. 1 @ 11 385 1 1
2 53 1, 855 8 7
2 141 4,935 22 20
71 2, 485 .5 5
338 11, 830 45 42
4,498 157,430 42.765 39, 536

142 4,970 @ 3
238 8,330 1,509 1,395

529 18,515 ©)
59 2,065 5
479 16, 765 126 116
170 5,950 20 18
88 3,080 1,098 1,015
35 1,225 498 460
49 1,715 7 6
4 140
4 3 176 6,160 59 55
jerr 7 2 7,216 252, 560 1,463 1,353
SisKiyou- -« oo 6 8 235 8,225 106 98
1 24 840 2 2
7 102 3,570 9 8
® 55 1,925 7 6
4 82,921 | 2,902,235 45, 540 42,102
48 97,644 | 3,417,540 93, 351 86, 302
Copper Lead Zine
Total
value
Pounds Value | Pounds | Value | Pounds | Value

Alpine_. - - J FFSRERRSRRN PRSI - $402
Amador. - - - - 386
Butte - . I 1,862
Calaveras. - - - 4,955
El Dorado. - oo ool - JEORR OSSN (SIS R RS 2,490
Fresno. - - IO PRSI VR FS . 11,872
Humboldt_ - oo 1,451,700 | $435,510 52, 500 $5,408 | 573,500 | ~$65,952 703, 836
INy0.- e ® ® 142, 300 14, 657 1, 3, 23, 2384
Kern - —— _— B I, 9,725
MaripoSa. - - «comccemmmmmammmn|mmmme - S RSSO SO (R 18,515
Merced. - oooceicemecccmm e [mmman - 2,070
Nevada. cooooccmmmmmmcaamcane @®) [ S PRI, NSRRI ERRS——— 16, 881
PlACET - - oo oo e e m fmmmmmmmmmmmm e 5,968
PlUmas. - - o-ceeccccecmcemeem 43,200 12,960 @®) ® @) @) 17,055
San Bernardino. ... 6, 100 1,83 6, 100 628 200 4,166
San Diego e - 1,721
San Joaquin —- - 140
hasta. _—- - 6,215
Sierra. S — - - 253,913
SiISKiyOU- - oo cmmmeaeee 100 30 8,353
Stanislau - _— 842
Trinity. .- - - 3,578
Tuolumne. - .. - - . - - 1,931
Undistributed 4. ...~ 1,262,900 | 378,870 5,100 525 2, 500 3, 324,020
LA 017 R 2,764,000 | 829,200 | 206, 000 21,218 | 608,000 69,920 | 4,424,180

1 Excludes itinerant prospectors, “‘snipers,” ‘high-graders,” and others who gave no evidence of legal

right to property

2 From propert& not classed

3 Figure withheld to avoid

tributed.”

+ Includes Los Angeles, Mono,

as amine.

e. )
disclosing individual company confidential data; included with “Undis-

Sacramento, and Yuba Counties and counties indicated by footnote 3.



176 MINERALS YEARBOOK, 1961

TABLE 17.—Gold produced at placer mines, by classes of mines and methods of

recovery '
Gold recovered
Num- | Number | Material
Class and method ber of | of wash- | treated
mines |ing plants|(thousand Average
produc-{(dredges)| cubic Troy Value value per
ing? yards) ounces cubic
yard
Surface placers: Gravel mechanically
handled:
Bucketline dredges:
1952-56 (aVerage)..---mooeeeoo- 4 13 43,498 131, 621 $4, 606, 721 $0. 106
1957. 3 9 31,043 117,832 4,124,120 .133
1958, 3 7 27,513 135, 540 4,743,900 172
1959 - 2 7 24, 528 103, 023 3, 605, 805 . 147
1960. 2 5 21, 020 89, 562 3,134,670 .149
1961 oL 2 5 , 651 82,316 2, 881, 060 122
Dragline dredges:3
1952-56 (8verage) --ocoo-_.__ 8 7 478 2,103 73,612 154
1957 4 4 261 759 26, 5 102
1958.. 6 6 83 467 16, 345 197
1959.. 6 6 119 1, 405 49,175 413
1 13 14 111 1,081 37,835 340
1961 3 3 493 3 10, 815 022
Suction dredges:
1952-56 (average) ... 5 5 38 154 5,404 141
1957 e o B B b o L0 TSR I
2 2 2 14 490 .223
3 3 7 68 2,380 .359
2 2 * 5 175 .583
— 5 5 64 22 770 .012
Nonfloating washing plants:3 s
1952-56 (8Verage) o-—-o-_---_ 20 21 29 1,678 58, 744 2.041
1957 4 21 12 1, 549 54,215 .970
1958, 4 15 1 872 30, 520 .523
1959 3 11 2 1,201 42,035 .326
1960. - 2 6 8 365 12,775 .376
1961 ———— 6 9 340 557 19, 495 .039
Gravel hydraulically handled:
1952-56 (average) 9 - 88 289 10,108 .116
1957. 6 11 85 2,975 .271
1958, 6 7 166 5,810 .824
1959 3 4 50 1,750 417
1960. 4 1 11 385 .396
1961 2 2 3 105 .050
Small-scale hand method:
1952-56 (AVerage) -cceeccoccun-- 84 1,372 48, 020 .664
1957 36 1,283 44,905 1.246
1058 7 49 1,177 41,195 .841
19697 el 30 1,146 40,110 1. 405
19607 .. 59 1,111 38, .617
1961 17 1,105 38,675 .324
Underground placers: Drift:
1952-56 (AVerage) --cooeeooeocooo. 13 |ocaaoos 4 172 6,013 1.503
1957 6 |- 3 109 3,815 1.240
1958, 51 *) 27 945 2.796
1959, 3 |- O] 9 315 1.432
1960 1| 1 44 1, 540 1.750
1961 - E: 71 P, 1 55 1,925 1.250
Grand total placers:
1952-56 (average) 99 | oo 44,219 137,389 4,808, 622 .109
1957. 55 |- 31, 366 121, 617 4, 256, 595 .133
65 |- 27,655 138,263 4, 839, 205 .173
42 | 24, 691 106, 902 3,741, 570 .152
50 | 21, 201 92,179 3, 226, 265 .152
48 | 24,570 84,367 2,952, 845 .119
.................. ® 68, 047, 637 1, 517, 404, 941 ®

1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219.
lg’hit)xtcludes itinerant prospectors, ‘“snipers,” ‘“high-graders,” and others who gave no evidence of legal
T 0 property.

3 Includes commercial rock plants and tungsten mines that produced byproduct gold from gravels; by-
product gold is included with gold recovered, but material treated and average value per cubic yard refer
only to straight gold dredging.

4 Less than 1,000 cubic yards.

¢ Includes all placer operations using power excavator and washing plants both on dry land; when the
washing plant is a movable outfit, it is termed “dry-land dredge.”

¢ Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long tons.

7 Includes gold recovered by electrostatic separation; combined to avoid disclosing individual company
confidential data.

$ Data not available.
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TABLE 18.—Mine production of gold, silver, copper, lead, and zin¢, in terms of
recoverable metals !

Mines praoduc- Material | Gold (lode and placer) Sﬂverl(lode)a and
Ing

sold or placer
treated 3
Year (thou-
sand Troy Value Troy Value
Lode | Placer | short ounces (thou- ounces (thou-
tons) sands) sands)
327 235, 241 $8, 233 867, 585 $785
204 170, 885 5,981 522,288 472
139 185,385 6,489 188, 260 170
142 145,270 5,084 172, 810 156
157 123,713 4,330 179, 780 163
46 97,644 3,418 93,351 86
® 105,802,201 | 2,405,184 | 119,017,731 96, 933
Copper Lead Zinc
Total
value
Short Value Short Value Short Value (thou-
tons (thou- tons (thou- tons (thou- sands)
sands) sands) sands)
1952-56 (aVerage) .- —--—o—-.—-__. 603 $401 8,019 $2,398 6,215 $1,710 $13, 529
1957. _— 945 569 3,458 989 2, 969 689 8, 700
1958 749 394 140 33 51 10 7,096
1959. 663 407 227 52 78 18 5,717
1960 1,087 698 440 103 465 120 5,414
1961 1,382 829 103 21 304 70 4,424
1848-1961 - - oo 638,770 | 208,388 | 263,421 52,362 | 150,253 35,472 | 2,798,339

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,

1 Excludes itinerant prospectors, “snipers,” “high-graders,” and others who gave no evidence of legal
right to property.

3 Does not include gravel washed.

+ Data not available.

TABLE 19.—Mine production of gold, silver, copper, lead, and zine, in 1961, by
types of material processed and methods of recovery, in terms of recoverable
metals*

Type of material processed, and method Gold Silver Copper Lead Zinc
of recovery (troy (troy (pounds) | (pounds) | (pounds)
ounces) | ounces)

Lode:
Amalgamation: Ore.....o...__.__.._____
Cyanidation:

Ore
0Old tailings- oo oo

B 077 R,
Total recoverable in bullion
Concentration and smelting of concen-
trates: Ore 13 .. _________. 6,098 80,531 | 2,740,100 57, 500 573, 500

Direct smelting:

D YRR, 6,156 23, 900 148, 500 34, 500
01d tailings. - - - o cccceccacoaoo- 24
Total oo 93 6,180 23, 900 148, 500 34, 500
Placer. 5,293 -
Grand total 93,351 | 2,764,000 206, 000 608, 000

1 Includes gold recovered as ‘“‘natural gold.”
2 Includes tungsten-ore concentrate.
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TABLE 20.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
classes of ore or other source materials in terms of recoverable metals

Number| Material | Gold Silver .
Source of sold or (troy (troy Copper Lead Zine
mines ! t(reﬁtgi ounces) | ounces) | (pounds) |(pounds)|(pounds)
sho:
tons)
Lode ore:
Gold 56 24,134 8, 504 2,161
Silver_ .. 3 13 8 1,232 400 200 fooooe o
Copper and tungsten ore 2.. 6| 319,449 4,607 79, 820 | 2,759,400 52, 500 573, 500
Lead 1 1,720 31 4,244 2,600 | 140,100 13,100
Lead-zine_ ... .._ 2 55 3 369 1,000 13, 100 19, 000
Zine. 1 14 28 178 600 100 2,400
Total ____________________ 79 45,385 13,181 88,004 | 2,764,000 | 206,000 608, 000
Other lode material: Old
tailings._.__ .. __. *) 516 96 54
Total lode material_______ 79 45,901 13,277 88,058 | 2,764,000 | 206,000 608, 000
Gravel (placer operations) _..____ 48 ®) 84,367 5,293 |-
Total all source 127 | 97,644 93,351 | 2,764,000 | 206,000 608, 000

1 Detail will not necessarily add to total, because some mines produce more than one class of material.

2 Combined to avoid disclosing individual company confidential data.

3 Tungsten-ore tonnage not included.
. 4From property not classed as a mine.

524,671,750 cubic yards. Does not include material washed at commercial gravel plants to produce 378
ounces of byproduct gold and 32 ounces of byproduct silver included in placer totals.

Iron Ore—Mine production of iron ore increased 85 percent above
1960; nearly all was upgraded at concentrators before it was shipped.
The value of shipments was the highest since 1957. Except for a
few tons of underground ore stockpiled at the Storm-Jade mine,
Riverside County, iron ore was mined entirely from open pit opera-
tions. Three iron mines—one in San Bernadino County and two in
Shasta County—yielded all the direct shipping grade ore, a tonnage
nearly 4 times the 1960 figure. Mine-run ores from two properties—
one each in Riverside and San Bernadino Counties—were upgraded
at company beneficiation plants. Although an appreciable quantity
was exported and a comparatively small tonnage was sold to cement
manufacturers, most of the concentrates produced were consumed
in California iron and steel furnaces. Soon after midyear, Kaiser
Steel Corp. negotiated a 10-year contract with Mitsubishi Shoji, Litd.,
of Japan, for the sale of 10 million tons of iron ore. Shipments of
1 million tons a year were to begin late in 1962 from the Eagle Moun-
tain mine, Riverside County. During 1961, the port of Stockton
received 628,785 long tons of iron ore from California and Nevada
producers, about 50,000 tons less than in 1960. Virtually all the iron
ore was exported to Japan.

Iron Exploration Co. (a joint venture of Bunker Hill Co., Mor-
rison-Knudsen Co., W. R. Grace & Co., and Hydrocarbon Research,
Inc.) conducted a drilling program during 1961 on the Shasta and
California Consolidated iron claims on the McCloud River side of
Lake Shasta. This area was the site of Bureau of Mines exploration
in 1944, when five holes were drilled.

Iron and Steel Scrap.—Consumption of ferrous scrap at California
furnaces rose 10 percent above that of 1960. The Fontana plant of
Kaiser Steel Corp. and the Pittsburg and Torrance plants of United
States Steel Corp. used pig iron in addition to home-generated and
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purchased scrap in making steel. All other steel furnaces used 100-
percent scrap. Home-generated and purchased scrap increased 9 and
5 percent, respectively. Exports of ferrous scrap increased markedly.
Shipments to Japan alone were 79 percent above those of 1960. Scrap
prices closed the year somewhat higher, particularly for those products
most in demand. No. 1 heavy-melting scrap was up $4 at Los An-
geles and $2 at San Francisco from the same period in 1960. No. 2
bundles, major product from the scrap yards, closed $3 to $4 higher
at Los Angeles, and $2 higher at San Francisco.

TABLE 21.—Ferrous scrap and pig iron consumption
(Thousand short tons)

Year Ferrous Pig iron Year Ferrous Pig iron
serap scrap
1952-56 (average) 2, 559 1,235 2, 280 1,379
1957...- 2, 656 1,437 2, 054 1, 650
1958...-- 2,127 1,280 2,250 2,192

TABLE 22.—Ferrous scrap. and pig iron, consumption by types of furnaces and
miscellaneous uses

(Thousand short tons)

Ferrous scrap and pig iron 1960 1961 Ferrous scrap and pig iron 1960 1961
charged to— charged to—
Steel furnaces: ! Miscellaneous uses: 3 Scrap... 47 42
SCrap. e occciccmcemmean 1,670 1,876
Pigiron . .oococccomoooaan 1,340 1,740 Total sCrap-------ccau-- 2,054 2,250
Total pigiron.__.__.___ 1, 650 2,192
L4 N1 7 3,010 3,616
Grand total_ .. ... 3,704 4,442
337 332
310 452
647 784

1 Includes open-hearth, electric furnaces, and basic oxygen process.
2 Includes cupola, air, and blast furnaces; also direct castings.
3 Includes rerolling, copper precipitation, nonferrous, and chemical uses.

Lead.—Recoverable lead output decreased more than 75 percent.
The principal production came from lead and lead-zinc ores mined in
Inyo County (69 percent) and copper ore in Humboldt County (25
percent). The remainder (6 percent) was recovered from all other
lode sources combined.

Mercury.—Five less mercury mines were active than in 1960. Al-
though production was virtually unchanged, the number of flasks of
mercury shipped to buyers and consumers declined 4 percent in a
market that averaged $15 a flask less. Over 92 percent of the mercury
output was recovered in treating ores mined at five operations—the
New Idria mine, San Benito County; the Buena Vista Mine, San
Luis Obispo County; the Great Eastern (Mt. Jackson) mine, Sonoma
County ; the New Almaden mine, Santa Clara County ; and the Reed
mine, Yolo County. These five operations yielded more than 1,000
gaslés, each. Only 10 properties in the State yielded 100 or more

asks.
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TABLE 23.—Mercury production, by methods of recovery

Furnaced ! Retorted Total
Oper- Un-
Year ating classi-
mines Ore Ore fied 2
(short Flasks (short | Flasks | flasks | Flasks Value 3
tons) tons)
1952-56 (average) .. ... 41 97, 588 8,411 5,638 863 63 9,337 | $2,284,679
1957 ——e 57 | 115,134 13,722 10,806 | 2,228 561 16, 511 4,077, 887
48 | 130, 560 20, 307 10,471 | 1,594 464 22,365 5,122,927
37 | 107,072 15, 685 12,034 | 1,271 144 17,100 3, 889, 908
41 | 120,714 17,862 4,334 785 117 18, 764 3,954, 701
36 | 118,264 17,776 2,431 883 29 18, 688 3, 692, 936

!Includes ore and mercury from dumps not separable.
?Includes mercury recovered from miscellaneous dump material, placer, and cleanup operations.
#Value calculated at average New York price.

Molybdenum.—Combined production and shipments of molybdenite
and powellite concentrates decreased 33 and 43 percent, respectively.
Both minerals were obtained as byproducts in treating tungsten ores
at the Pine Creek mine, Inyo County. About 92 percent of the
molybdenite and 26 percent of the powellite shipments were consigned
for export; the remainder was sold to domestic consumers. Yearend
stocks increased 17 percent.

Pig Iron—Kaiser Steel Corp. at Fontana, San Bernardino County,
was the only pig-iron producer; however, United States Steel Corp.
(Columbia-Geneva Division) received pig iron from its blast furnaces
in Utah at its furnaces in Piftsburg, Contra Costa County, and in Tor-
rance, Los Angeles County. Production, shipments, and consumption
of pig iron exceeded 1960 figures by 38, 41, and 33 percent, respectively.
Erection of the Pacific States Steel Corp. blast furnace at Niles, Ala-
meda County, was at a standstill in 1961. Bethlehem Steel Corp.
announced the successful completion of its experimental H-iron pro-
gram about midyear. All necessary data were obtained, and no further
operations were scheduled at the company H-iron plant in the Los
Angeles area. Further exploitation of the process was to be dependent
upon the need for primary iron-production facilities. The proposed
automated plant of Jaffe Steel Co. (formerly American Steel Rolling
Mills, Inc.) for making reinforcing rod did not materialize. The
planned stainless-steel plant of New Pacific Rolling Mills, Inc, was
abandoned soon after construction was begun.

Platinum-Group Metals.—Two major dredging operations, one each
on the Yuba and American Rivers, obtained platinum as a byproduct
of gold recovery. The former reported less yield than in 1960, despite
a greater yardage of gravel washed.

Rare-Earth Minerals—OQOutput from the Mountain Pass barite-
bastnaesite mine of Molybdenum Corporation of America, San Ber-
nardino County, decreased 40 percent, but shipment of bastnaesite
concentrate were only slightly less than in 1960. Late in 1961, the
company signed a long-term contract with Davison Chemical Division,
W. R. Grace & Co., whereby it would supply rare-earth concentrates
to Davison for the preparation and sale of cerium oxide polishing
compounds used in the glass industry.

Silver.—The quantity of silver recovered from all sources declined
48 percent below the 1960 total. Production of placer silver, a co-
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product of placer gold mining, declined 6 percent and represented only
6 percent of the total silver output. The major decline was in lode
silver output, where over 90 percent was a byproduct of copper and
tungsten ores.

Tungsten.—Only two tungsten mines were active. The Pine Creek
operation of Union Carbide Nuclear Co., Inyo County, was in pro-
duction throughout the year. The company produced and shipped
both scheelite concentrate and ammonium paratungstate. In Madera
County, New Idria Mining and Chemical Co. operated its Strawberry
tungsten mine and mill for 5 months and stockpiled the concentrate
produced. It planned to construct a chemical plant in Fresno, to
process the ore and concentrate from the Strawberry mine. The plant
was to use a new process developed by the Colorado School of Mines
Research Foundation at Golden, Colo., and when the plant was com-
pleted, the company was expected to produce tungsten powder and
a salable molybdenum product.

All other tungsten properties were idle except for assessment work.

Zine.—The quantity of recoverable zinc produced decreased 35 per-
cent. Virtually the entire output was derived from copper ore mined
in Humboldt County and from lead and lead-zinc ores produced at
Inyo County mines. Less than 1.5 tons of recoverable zinc was con-
tained in all other lode materials combined.

Other Metals.—No chromite, manganese, uranium, or tin ores or con-
centrates were produced or shipped. Activity at the Pioneer man-
ganese mine, Imperial County, consisted only of assessment work;
that at the Santa Ana tin prospect in Trabuco Canyon, Orange County,
of laboratory testing. Three cobalt-nickel prospects in Imperial
County and one each in Del Norte and San Diego Counties were idle
except for assessment and maintenance work. Assessment work was
also the only activity at the Coyote Imp nickel property, Imperial
County. A zircon placer prospect near Linden, Placer County, yielded
a small quantity of zircon concentrate used for test purposes. The
Major zirconium-hafnium claims near Mojave, Kern County, were
inactive all year. Western Heavy Minerals, Inc., completed explora-
tory work for zirconium at prospects in Amador, Calaveras, Mariposa
and Merced Counties and drilled along the lower Fresno River,
Madera County, for about 7 miles. The Fresno operation proved
uneconomic, but the company planned further work at the other
properties.

American Potash & Chemical Corp. in conjunction with Laporte
Titanium, Ltd., announced plans to build a titanium dioxide plant
at Mojave, Kern County. The plant was to be operated on imported
titanium minerals.

REVIEW BY COUNTIES

Alameda.—Producers of sand and gravel and stone supplied greater
tonnages of aggregate for structural concrete and base material than
in 1960. Much of the output was consumed in heavy-construction

rojects that included the MacArthur and Nimitz freeways, Webster
gt. estuary tube, Oakland International Airport, and the South Bay
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Aqueduct. Over 7.2 million tons of sand and gravel was excavated
by scraper and dragline from deposits on Alameda and Calaveras

reeks near Niles and Sunol, and from the streambed and alluvial
fan of Arroyos Del Valle and Del Mocho near Pleasanton and Liver-
more. Major producers were Henry J. Kaiser Co., Pacific Cement &
Aggregates, Inc., and Rhodes & Jamieson, Ltd. These companies each
operated plants at two separate sand and gravel deposits. Stone quar-
ries in the county yielded 2 million tons. Sandstone and miscellaneous
stone from quarries in the San Leandro, Hayward, and Niles areas
were used as base material. Basalt was obtained from the Leona
quarry near Mountain Blvd., Oakland, and used for road base and fill.
Holly Sugar Corp. produced lime for its own needs at Alvarado from
purchased limestone. The company operated a shaft-type kiln,
roaster, and continuous hydrator.

TABLE 24.—Value of mineral production in California, by counties

County 1960 1961 Minerals produced in 1961 in order of value

Alameda.____.._.__. $19, 720, 317 $20, 377,314 |Sand and gravel, salt, stone, magnesium compounds,
lime, bromine, clays.

Alpine.....___...____ 1 O] Sulfur ore, sand and gravel, stone, gold, silver.

Amador______.__.____ 1,656,175 1,725,090 | Sand and gravel, coal (lignite), clays, stone, soapstone,
gold, gem stones, silver.

Butte_ . ...cooooo- 2 4,950,912 6, 094, 813 Na.tlural gas, sand and gravel, stone, gold, gem stones,
silver.

Calaveras..._..._._. 13, 583, 617 15,193,899 | Cement, stone, sand and gravel, clays, gold, silver,
gem stones.

Colusa_ oo 22,720, 645 3,261,387 | Natural gas, sand and gravel, mercury, gem stones.

Contra Costa_ 2 3, 654, 852 5,610,570 | Stone, natural gas, lime, sand and gravel, peat, clays.

Del Norte_ _ - 248, 870 383,930 | Sand and gravel, stone, mercury.

El Dorado. ... 1,991, 850 4, 555,312 Stonlt(ai, ]i'lile' sand and gravel, soapstone, gem stones,
gold, silver.

Fresno.......cooo_.. 288,175,465 86,491, 519 | Petroleum, natural gas, natural gas liquids, sand and
gravel, stone, clays, gold, asbestos, gem stones,
mercury, diatomite, silver,

Glenn_ ... 28,574,535 8,242,776 | Natural gas, sand and gravel, lime, stone.

Humboldt_._._____. 22,566,159 2,922,790 | Sand and gravel, copper, natural gas, stone, gold,
zine, silver, lead, gem stones.

Imperial ___________ 2,302, 673 3,180,856 | Gypsum, sand and gravel,lime, pumice, mica (scrap)
stone, gem stones.

Inyo.. oo 10, 956, 725 8,214,684 | Tungsten, sodium carbonate, tale, molybdenum,
stone, boron minerals, coprer, pumice, pumicite
and volcanic cinder, sand and gravel, perlite, silver
clays, lead, gold, sulfur ore, zinc, gem stones,
mercury.

Kern_ ... 2 350, 548, 901 345,964,760 | Petroleum, boron minerals, natural gas, cement
natural gas liquids, stone, sand and gravel, gypsum,,
sodium sulfate, clays, salt, pumice, carbon dioxide,
gold, gem stones, silver.

Kings._ .. ..o 212,735,138 12,992, 480 | Petroleum, natural gas, natural gas liquids, sand and
gravel, gypsum, mercury. .

Lake . ..ooo...___ 681, 830 572,737 | Sand and gravel, pumice, pumicite and volcanic
cinder, mercury, stone, sulfur ore, gem stones.

Lassen .. ooooooooo- 367, 885 788,928 | Voleanic cinder, sand and gravel, stone, gem stones.

Los Angeles_________ 2236, 763, 357 241,067,665 | Petroleum, sand and gravel, natural gas liquids,
natural gas, stone, clays, iodine, cement, soapstone,
gold, gem stones, silver.

Madera......_.__._. 21, 308, 294 1,488,264 | Natural gas, stone, sand and gravel, pumice and
pumicite, clays.

2,006, 568 2,452,974 | Stone, sand and gravel, clays, mercury, gem stones.
169, 745 683,854 | Stone,sund and gravel, gold, barite, silver, gem stones,
571,974 626,497 | Sand and gravel, stone, gem stones.

1, 201, 528 1,365,709 | Sand and gravel. gypsum, gold, stone, silver.

683, 649 406,099 | Peat, sand and gravel, pumice and volcanic cinder,
gem stones.

819, 621 816, 622 Puillnice, clays, pyrophyllite, sand and gravel, lead,
silver, zinc.

Monterey....--._- 2 28,594, 705 29,992,230 | Petroleum, lime, magnesium compounds, sand and
g{avel, stone, natural gas, feldspar, salt, gem
stones.

Napa._ oo 839, 321 2,485,846 | Clays, stone, salt, asbestos, sand and gravel, diato-
mite, mercury, perlite.

See footnotes at end of table.
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TABLE 24.—Value of mineral production in California, by counties—Continued

County 1960 1961 Minerals produced in 1961 in order of value
$484, 466 $551,831 | Sand and gravel, stone, gold, barite, copper, silver,

Orange . . 2 104, 935, 621 102, 654, 007 | Petroleum, natural gas, natural gas liquids, sand and
g{avel, clays, stone, lime, salt, iodine, peat, gem
stones.

Placer. - 1,187,301 1,639,158 | Sand and gravel, clays, stone, gold, silver.

Plumas_ 262, 1,121,885 Stotx(l)e, sm}d ?lnd gravel, copper, gold, silver, zine, gem
stones, lead.

Riverside_._.__.____ 36, 692, 145 41,281,366 | Iron ore, cement, stone, sand and gravel, clays,
%yp_?;um, peat, wollastonite, retroleum, gem stones,

arite.

Sacramento......... 219,784,897 24, 680,566 | Natural gas, sand and gravel, gold, clays, stone,
platinum, silver.

San Benito_ ... 28,172,610 8,855,591 | Cement, mercury, stone, petroleum, natural gas,

. sand and gravel, clays, gem stones.

San Bernardino..... 283, 088, 848 81,273,218 | Cement, boron minerals, sodium carbonate, stone,
sodium sulfate, potassium salts, sand and gravel,
salt, talc and pyrophyllite, iron ore, clays, lithium,
lime, calcium chloride, bromine, petroleum, rare
earths, pumicite and volcanic cinder, barite,
natural gas, gem stones, copper, fluorspar, gold,
lead, silver, zine. -

San Diego- ... 11, 584, 204 10, 469,157 | Sand and gravel, stone, salt, magnesium compounds,
pyrophyllite, lime, clays, gem stones, gold, silver.

San Francisco....___ (O] O] Stone, sand and gravel.

San Joaquin_______. 25,850, 959 8,406,301 | Natural gas, sand and gravel, lime, clays, stone, gold.

San Luis Obispo--- 28,184,725 6,191,557 | Petroleum, natural gas liquids, mercury, sand and
ggavel, stone, natural gas, gypsum, clays, gem
stones.

San Mateo......---- 211, 682, 657 11,924,911 | Cement, stone, magnesium compounds, salt, petro-
leum, clays, sand and gravel, natural gas.

Santa Barbara._____ 290,125, 141 92, 983, 403 | Petroleum, diatomite, natural gas, natural gas liquids,
sand and gravel, stone, lime, mercury, gem stones.

Santa Clara......... 27, 226, 555 26,252,313 | Cement, stone, sand and gravel, mercury, clays,
magnesite, masonry, cement.

Santa Cruz.._...._. 10, 610, 852 10,182,705 | Cement, stone, sand and gravel, clays, potassium
salts, gem stones. -

Shasta..oceecoamoae- 2,242,136 3,676,998 | Sand and gravel, pyrites, iron ore, stone, volcanic
cinder, gold, silver, gem stones.

Sierra. .. oocooooo 771, 051 365,342 | Gold, sand and gravel, stone, silver.

Siskiyou.ocooooooo- 1,508, 718 908,806 | Sand and gravel, pumice and volcanic cinder, stone,
gold, gem stones, silver, copper.

Solano. - cccecoooon 211,989,353 11,467,944 | Natural gas, stone, sand and gravel, petroleum,
gem stones.

Sonoma...oooocooo-- 23,073, 489 3,690,054 | Sand and gravel, mercury, stone, natural gas, clays,
gem stones.

943,081 | Sand and gravel, clays, stone, gold, silver.
648,38 | Natural gas, sand and gravel, stone, clays.
1,459,195 | Sand and gravel, natural gas, stone, voleanic cinder,
gem stones.

Trinity. ... 997, 898 364,385 | Sand and gravel. stone, gem stones, silver.

Tualare. . ocoeecee-- 2 4,153, 242 9,065,125 | Sand and gravel, natural gas, stone, barite, petro-
leum, clays, gem stones.

Tuolumne. ... 1,632, 817 1,167,840 | Stone, lime, sand and gravel, clays, gold, silver.

Ventura. . ._..__.._. 2148, 973, 250 140, 760,928 | Petroleum, natural gas, natural gas liquids, sand and
gravel, stone, clays, gypsum.

23,022, 662 4,080,708 | Sand and gravel, lime, natural gas, mercury.
23,199, 535 2,971,760 | Gold, sand and gravel, clays, platinum, silver.
21,983,476 3, 250, 876
Total 4 __.____ 21,404, 665,000 1, 420, 749, 000
1Figlér§’ withheld to avoid disclosing individual company confidential data; included with ‘‘Undis-
tributed.
2 Revised figure.

3 Includes gem stones, gold, lead, mercury, petroleum, and silver that cannot be assigned to specific coun-
ties and value indicated by footnote 1.
4 Total adjusted to eliminate duplicating value of clays and stone used in manufacturing cement and lime.

Solar evaporating ponds covering several thousand acres yielded
crude salt, which was washed and refined at four plants in the county.
Leslie Salt Co. operated two plants at Newark and one plant at Mt.
Eden. The company also sold crude salt to the Morton Salt Co. re-
finery in Newark. Oliver Bros. Salt Co. processed salt at a Mt. Eden

plant.

Salt works bitterns were piped to the nearby chemical plant
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of the FMC Corp. Mineral Products Division. The company used a
s-fired rotary kiln to produce lime from dolomite mined from a
San Benito County quarry. The lime was used in extracting magnesia
from the bitterns. Other plant products included synthetic gypsum
and ethylene dibromide. FMC Corp., using phosphate rock and
trona from company mines in Idaho and Wyoming, respectively, also
operated a plant at this site to produce phosphoric acid and a variety
of phosphate products. Fibreboard Paper Products Corp. purchased
magnesium hydroxide and manufactured insulation in Emeryville.
In %:arkeley, Philadelphia Quartz Co. produced hydrous magnesium
sulfate from purchased magnesite and brucite. Fibreboard also cal-
cined crude gypsum from its Nevada mine for use in wallboard. Mis-
cellaneous clay was dug from a deposit near Livermore by E. H. Met-
calf Materials, from pits near Fremont by Interlocking Roof Tile
Co. and Mission Clay Products Corp., and near Niles by Kraftile Co.
These clays were sold or used for heavy clay products, floor and wall
tile, stoneware, and terra cotta.

Open-hearth steel furnaces were operated by Judson Steel Corp. in
Emeryville and by Pacific States Steel Corp. in Union City. The
source for metal in both instances was iron and steel scrap. Installa-
tion of the proposed blast furnace for Pacific States Steel was delayed
indefinitely. In Oakland, Chemical & Pigment Co. ground purchased
metallic and nonmetallic minerals. C. K. Williams Co. produced
natural and synthetic iron oxide pigments. Raw materials for the
natural pigments were obtained from out-of-State sources.

Alpine.—Most of the sulfur ore mined in California during 1961 was
obtained from the Leviathan mine near Markleeville. The Anaconda
Company mined and trucked the crude mineral to its copper-leaching
plant in Nevada where the ore was used in making sulfuric acid.

Government contractors produced the sand and gravel required to
construct highways near Ebbetts Pass and Picketts. A portable prep-
aration unit was operated by Nevada Lumber Co. on the west fork of
the Carson River to produce aggregate for concrete. State road crews
quarried decomposed granite used in road maintenance.

The only active metal mine was the Zaca near State Highway 89
southeast of Markleeville. Claude B. Lovestedt shipped silver ore
from this property to the Selby smelter, Contra Costa County, where
silver, gold, and lead were recovered. The ore also contained recover-
able zinc.

Amador.—Silica sand from the Gladding, McBean & Co. clay-
recovery plant near Ione was processed in the nearby sand plant of
Owens-Illinois Glass Co. for glass manufacture and foundry use.
Gladding, McBean began constructing a new and highly automated
plant at Tone for processing additional tonnages of clay and sand.
Fire clays recovered at the present plant, and those mined by Harbi-
son-Walker Refractories Co. and Pacific Clay Products Co., were
used in manufacturing heavy clay products and refractories. Pacific
Clay Products Co. also produced miscellaneous clay. Also in the
Ione area, Harley H. Kreth produced fill material for local use, and
maintenance crews of the County road agency produced sand and
gravel for their own use. South of Ione, Harbison-Walker Refrac-
tories Co. quarried quartzite from the Custer deposit for use in making



THE MINERAL INDUSTRY OF CALIFORNIA 185

silica brick. Dimension stone quarried by Sierra Madre Stone Co.
near Volcano was used in constructing a State building in Modesto,
Stanislaus County. Industrial Minerals & Chemical Co. at its O’Leary
and Rancheria deposits near Sutter Creek mined soapstone, which
was ground in its Florin plant, Sacramento County.

Near Ione, American Lignite Products Co., Inc., mined lignite,
which it processed in its Buena Vista plant to recover montan wax
and various byproducts.

A few tons of gold ore that contained recoverable gold and silver
was produced at the Crescent mine near Pioneer. %tream gravels
were worked by small-scale hand methods at various places, and a
small quantity of placer gold was recovered.

Butte.—An average of 24 dry-gas wells produced throughout 1961,
3 more than in 1960; the natural-gas yield was about 12 percent more.
The county was fifth among 21 producing counties, owing principally
to output from the Wild Goose field. In December there were two
new pool discoveries, the Capay and Forbes, both in the Llano Seco
field by Sacramento Oil and Gas Co.

Construction at various Oroville Dam projects required substan-
tially increased tonnages of sand, gravel, and stone. Producers of
sand and gravel in the Chico, Gridley, and Oroville area prepared
comparatively larger quantities of concrete (asphaltic and portland
cement) aggregate than road-base material. The output was con-
sumed in structures as well as in surfacing relocated highways and
improving secondary roads. Several commercial producers operated
portable crushing and batching plants near job sites to produce sand
and gravel for concrete aggregate. The Oroville project contractors
produced and prepared much of their own requirements for riprap
and aggregate from quarries near the dam and streambed deposits at
the Sly Creek and Miners Ranch construction sites.

Gold prospects near Big Buite Creek and Big Bear Mountain
yielded a few tons of ore containing recoverable gold and silver.
Placer gold and silver were recovered from bench gravels near Forbes-
town, ancient riverbed gravels at Butte Creek, and stream gravels at
various places.

Calaveras.—Calaveras Cement Co. produced general-use, moderate-
heat, high-early-strength, and plastic cements in its wet-process plant
south of San Andreas. The raw materials for the plant were pre-
pared in a five-kiln clinker section. Bulk and bag shipments were
made by truck and rail to customers in California, Nevada, Oregon,
and Colorado. Road construction near Vallecito, Angels Camp,
and Dorrington, and building and paving activities at other places
required increased output of sand and gravel, and stone. Government
crews and contractors quarried granite and sandstone at various
project sites. Calaveras Cement Co. quarried limestone near San
Andreas for use in cement and as riprap. Roofing granules, dec-
orative rock, and dimension building stone were produced at the
Harley H. Kreth Pink Pit near Mokelumne Hill, the John C. Tarter
Candy Rock quarry near Avery, and the Altaville Aggregates Peirano
quarry. The Tarter operation, on Mill Creek Road, was new in 1961.
Concrete aggregate and road-base material were produced by Neil-
son’s Gravel Plant, Inc., near Mokelumne Hill, and Claude C. Wood

660430—62——13
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Co., near Camanche. Pacific Clay Products Co. operated a sand
glant at Camanche to produce and prepare sand for glass manu-
acture. It mined fire clays for use in heavy clay products. Mission
Clay Products Corp. produced fire clay and miscellaneous clay. Cal-
averas Cement Co. mined miscellaneous clay and shale for its own
use. The Jefferson Lake Asbestos Co. prepared its asbestos deposit
near Copperopolis for open-pit mining, completed extensive access-
road building, and began constructing its processing plant.

Gold ores mined in previous years from the Carson Hill group of
claims near Carson Hill and the Western Quartz mine south of
Sheep Ranch were treated in 1961, and yielded small quantities of
gold and silver. A few ounces of placer gold and silver were by-
products of a sand and gravel operation near Camanche; a home-
made suction-dredge operation on the Stanislaus River at the north
end of the Melones Reservoir recovered some placer gold. Stream
gravels also were worked at various places to recover gold and silver.

Colusa.—Although there were 52 (average) producing dry-gas wells
compared with 29 in 1960, natural-gas production rose only 15 per-
cent. One new gas discovery, the College City field, was made in
February by Honolulu Oil Corp. The initial well flowed 2,240,000
cubic feet from a producing level in the Forbes zone between 9,576
and 9,596 feet. The Grimes field was the most active gasfield with
16 completions. The Grimes West field had 11 completions, Kirk, 8;
and Arbuckle, 6. Arbuckle was the county’s most productive gasfield.

Greater tonnages of sand and gravel were produced by State high-
way contractors for road construction near Arbuckle, Grimes, and
Williams, and by county road crews for secondary road maintenance.
Cortina Rock Products in Colusa and Goforth Bros. in Williams
obtained sand and gravel along Cortina and Sand Creeks and the
Sacramento River for use in their concrete-batch plants.

A few flasks of mercury was furnaced from ore of the Elgin mine
in the Sulphur Springs area. This mine had been idle since 1939.

Contra Costa.—Requirements of aggregate for constructing freeway
approaches to the new Benicia-Martinez bridge and structural wor
at the Briones dam and reservoir project largely accounted for the
Increase in stone production over 1960. The stone came chiefly from
quarries in the Clayton, Richmond, Pacheco, and Orinda areas.
Blake Bros. Co. at Richmond and Henry J. Kaiser Co. and Pacific
Cement & Aggregates, Inc., at Clayton were the major producers of
stone. Sand pits near Cowell and Antioch and dredging in San
Francisco Bay provided much of the paving sand used in commercial
projects. Clays mined near Port Costa and Richmond, by Port Costa
Brick Works and United Materials & Richmond Brick Co., Ltd., re-
spectively, were used in manufacturing brick. At Antioch, Kaiser
Gypsum Co. calcined gypsum from Mexico and expanded perlite from
Nevada. The plant products were used in plaster and wallboard.
Also in the Antioch area, Fibreboard Paper Products Co. recovered
lime from its sulfate-pulp mill by using oil-fired rotary kilns.

Completion was made the first week in January on the significant
dry-gas discovery of McCulloch Oil Corp. of California. The dis-
covery well (McCulloch-Duarte No. 1) in the Domengine (Sub-
Thrust) pool was considered one of the State’s outstanding gas dis-
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coveries. The prodvcing level was between 8,890 and 4,235 feet, initial
groduction was 27,700,000 cubic feet a day from Eocene sands. Total

ry-gas output in the county was nearly three times that in 1960;
major production came from the Los Medanos field. Refineries at
Avon and Rodeo produced petroleum coke and recovered hydrogen
sulfide gas. Elemental sulfur was extracted from the gas. At the
Selby lead smelter, stack gases were treated to produce liquid sulfur
dioxide. Reed-sedge peat dredged in the San Joaquin River delta
was mostly dried, shredded, and packaged for use as a soil-condition-
ing agent.

At Martinez, cement copper was reclaimed from solution residues
in the Mountain Copper Co. chemical plant. The copper was shipped
i;o 1310 Tacoma, Wash., smelter for recovery of copper, gold, silver, and

ead.

Del Norte.—The demand for sand and gravel and stone was less than
in 1960, particularly for road-construction. Producers of sand and
gravel worked streambed and gravel-bar deposits on the Smith and
Klamath Rivers. Several lumber companies produced their own re-
quirements of these materials for maintaining access roads. County
road crews obtained riprap and roadstone from the rocky bluffs at
Endert’s beach south of Crescent City.

Ore from the Webb mine in the Patricks Creek area was retorted to
produce a small quantity of mercury. The property had been idle
since 1956.

El Dorado.—More sand and gravel and crushed stone were produced
and used in the Upper American River Project than in 1960 for con-
structing reservoirs, dams, conduits, powerhouses, and roads near
Cool, Georgetown, Placerville, and Shingle Springs. Contractors for
the Sacramento Municipal Utility District quarried and prepared sub-
stantial quantities of granite for riprap, filter use, and concrete aggre-

ate. Limestone, quarried near Auburn, Cool, Diamond Springs, and
ghingle Springs, was used as flux, and concrete aggregate in manu-
facturing lime, whiting, glass, in refining sugar, and for various uses
in agriculture and industry. The Auburn and Shingle Springs de-
posits were worked by underground methods; the others were open
quarries. Placerville Slate Products Co. mined slate underground
near Chili Bar and prepared the material for use as granules and
flour. Sierra Placerite Corp. produced dimension building stone at
its quarry southeast of Placerville. Chris Henningsen & %ons sup-
plied sand and gravel for concrete and road-base material from mill
tailing at Lotus on the American River. Lagrange Construction Co.
operated a portable sand and gravel preparation plant on Angora
Creek near Tahoe Village to supply these materials for surfacing
asphaltic highways and as road-base material. At Diamond Springs,
the Diamond Springs Lime Co. used an oil-fired rotary kiln and a
continuous hydrator to provide quicklime and hydrated lime for agri-
culture, construction, and various chemical and industrial uses.
Pacific Mineral Products Co. mined soapstone from its Shrub prop-
erty and shipped the crude mineral to the San Francisco Bay area,
where it was ground for use in insecticides, ceramics, joint (wall-
board) compound, and rubber products.
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Cleanup operations at the Alhambra lode gold mine near Spanish
Flat yielded a few ounces of gold. Stream gravels at various places
were worked by small-scale hand methods to recover placer gold and
silver.

Fresno.—Production of crude oil declined 3 percent; wet-gas output
was virtually unchanged from 1960. An average of 2,701 oil wells
was productive compared with 2,669 in 1960. Seven exploratory wells
were drilled but none resulted in the discovery of either oil or gas.
A total of 27 dry holes was drilled during the year; 5 of these were
suspended ; the remainder were abandoned. Most activity appeared
to be centered in the Helm area where four well completions were
made. Only one dry-gas well was productive, the same number as in
1960, but output increased 60 percent. The well is near the county
line in the Gill Ranch fields. Wet gas was processed at four plants;
two plants operated by Socony Mobil Oil Co., Inc. at Avenal and
Burrel; and one each, by Standard Oil Co. and Union Oil Co. at
Coalinga. Production from these plants increased 3 percent in both
natural gasoline and cycle products, and LP gases.

Production of sand and gravel increased ; it came principally from
pits in the Coalinga, Fresno, Friant, Pinedale, and Sanger areas.
Much of the output was used in building and paving projects in
Fresno, at new real-estate subdivisions in unincorporated areas, and
for State and county road construction. The major sand and gravel
producers operated preparation plants along Los Gatos Creek, and
the San Joaquin and Kings Rivers. The tonnage of granite rock
quarried by Government contractors, and used as road base material
represented virtually the entire increase in stone output. Superior
Academy Granite Co. quarried dimension stone near Academy for
monuments. Craycroft Brick Co. from deposits near Fresno mined
miscellaneous clay, which was used to manufacture heavy clay prod-
ucts. Construction of a processing plant at the Coalinga Asbestos
Co., Inc., property northwest of Coalinga neared completion. Union
Carbide Nuclear Co. and Hidden Splendor Mining Co. continued
exploration and development for asbestos, and Todd Industries, Inc.
did metallurgical testing at its asbestos plant. Fresno Rock Co. mined
diatomite from an open pit near Mendota for its own use. The
South Dome pumice operation east of Friant was idle. Fresno Per-
lite Corp. expanded crude perlite purchased from Colorado and
Nevada producers in its Fresno plant for use in building plaster and
oil well-drilling slurries.

Except for one small-scale placer in the Friant area, all gold and
silver were byproducts from sand and gravel plants along the San
Joaquin River. Old furnace brick at the Archer mine northwest of
Coalinga were furnaced to recover mercury.

Glenn.—Despite an 8-percent decline in output of natural gas, the
county ranked third after Sacramento and Solano Counties in total
dry-gas production. The Willows-Beehive Bend field was the major
productive source; output came from an average of 88 wells, 13 more
than in 1960. Drilling activity also centered about this field, where
five well completions were made in 1961.

Sand and gravel production declined, owing principally to inactiv-
ity at the Wyo gravel operation. Orland Sand and Gravel Co.
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prepared sand and gravel for use in the Black Butte Dam tunnel

roject. The company used a dragline to excavate the streambed of
IS)tony Creek and hauled the materials to its Orland processing plant.
Mack Rock & Sand Corp. also obtained aggregate from streambed
deposits. Willows Ready Mix Concrete Sand & Gravel Co. worked
the flood plain of Walker Creek for sand and gravel used in its batch
plant. County road crews produced much of their gravel require-
ments from deposits in the Willows area. Holly Sugar Corp. pur-
chased limestone to produce lime which was used in recovering sugar
from sugar-beet molasses at its Hamilton City plant.

Humboldt.—Paving projects that included freeway construction
north of Fortuna and south of Field Landing and repairs to jetties
at Eureka required increased output of sand and gravel. Much of the
production came from streambed deposits of the Eel, Mad, and Van
Duzen Rivers, and was prepared for use at plants in Arcata and
Fortuna. Government crews and contractors quarried sandstone and
miscellaneous stone for riprap. A hillside quarry east of Eureka
was the source for riprap in 6- to 25-ton sizes used in protecting the
jetties in Humboldt Bay.

The Table Bluff gasfield (discovered in 1960 near Loleta) was the
only source for natural gas in the county. Output came from an
average of nine wells, two more than in 1960. These two additional
wells were completed in 1961 and contributed to a production that
was nearly 50 percent greater.

The Copper Bluff lode mine near Hoopa was the only active metal
mine in the county. Celtor Chemical Corp. processed copper ore,
from Copper Bluff in its mill and shipped the concentrate to smelters
in California, Idaho, Montana, and Washington. This mine was
the largest single source of recoverable copper, gold, silver, and zine
in the State. The mill concentrate also contained important quanti-
ties of recoverable lead.

Imperial—United States Gypsum Co. mined crude gypsum at its
Fish Creek Mountains deposit and processed the mineral at its gypsum
products plant in Plaster City. During the year, the company added
a rotary drill to its mining equipment and added a dust collector to
its crushing system.

Sand and gravel production increased above the 1960 figure, owin
primarily to greater building and paving activity at El Centro anﬁ
Brawley, and at a new housing development on the west shore of the
Salton Sea. Sources for these materials, used as road base and con-
crete aggregate, were ancient beach deposits near Brawley, Holtville,
and Westmoreland, and alluvial fan and dry-wash deposits in the
Winterhaven, Glamis, Salton City, and Coyote Wells areas. Light-
colored basalt from the Navajo quarry in the Painted Gorge area near
Coyote Wells was used as roofing granules. Granite quarried near
Plaster City, Calexico, and Winterhaven was used in driveways, as
road base, and for riprap in irrigation and levee systems.

Holly éugar Corp. purchased limestone to produce lime for use at
its Carlton beet-sugar-processing plant. Aricalite Builders Supply
Co. mined pumice near Calipatria and used the material as lightweight
concrete aggregate. C. O. Fiedler, Inc., mined crude mica (sericite
schist) near Ogilby and dry-ground it for use in roofing-material
manufacture.
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Inyo.—The Pine Creek tungsten operation of Union Carbide Nuclear
Co. was active throughout the year. The entire marketed production
of tungsten concentrate and ammonium paratungstate and the entire
output of molybdenum concentrate in the State were credited to
Pine Creek. The Pine Creek mine was one of two principal sources
in California for copper and silver. Molybdenum and copper con-
centrates were byproducts in milling tungsten ore. Eight lead and
lead-zinc mines contributed to the recoverable lead and zinc output;
however, lead ores from the Shoshone and Hope groups together with
lead and lead-zinc ores mined in 1960 at the Defense and %anta Rosa
mines added appreciably to the total lead, zinc, and silver recovered
during the year.

Pittsburgh Plate Glass Co. produced anhydrous sodium carbonate
(soda ash) and sodium sesquicarbonate from Owens Lake brines at
its plant in Bartlett. United States Borax & Chemical Corp. mined
borate minerals underground in Corkscrew Canyon (colemanite) and
near Shoshone (ulexite) and processed these minerals in its Kern
County refinery. The Warm Springs property of Grantham mines
was the major tale producer; in all 18 talc mines were active. Callahan
Industrial Minerals Co. acquired the White Eagle talc mine from
Huntley Industrial Minerals Co. late in the year. Sand and gravel was
prepared in plants near Bishop and Lone Pine and at a highway
project near Little Lake. Maintenance crews for the Death Valley
National Monument, Inyo National Forest, and the County road
agency produced the materials for their own use. West End Chem-
ical Co. quarried limestone north of Searles Lake and processed it
to produce carbon dioxide and lime in its plant on Searles Lake, San
Bernardino County. Marble from an underground quarry near Inde-
pendence was prepared for use as building stone, roofing granules,
and terrazzo. (Suarries near Lone Pine and Big Pine produced quartz-
ite used as building stone and in manufacturing silica brick. Dimen-
sion building stone was the principal product at quarries in the
Ballarat, Olancha, and Death Valley Junction areas. Three pits, two
near Coso Junction and one a few miles north of Bishop, yielded
pumice, pumicite, and volcanic cinder, used chiefly as lightweight-
concrete aggregate. Crude perlite from the Fish Springs quarry
south of Big Pine was expanded in plants outside the county. Fuller’s
earth, mined from the Olancha and Little Joe pits southeast of Owens
Lake by Sierra Talc Co. and David Jones, respectively, was prepared
for filler, filter aid, and absorbent uses. Kennedy Minerals Co.
worked the Ibex bentonite deposit southwest of Tecopa and used the
mineral as a component in enamel. L. R. Moretti mined bentonite at
the Side Hill property and sold it for use in cosmetics and pharma-
ceuticals, for pelletizing, and for sealing reservoirs. Inyo Soil Sul-
phur Co. produced sulfur ore at the Crater Sulphur mine and prepared
1t for agricultural use.

Cleanup operations at the Nancy mine near Tecopa recovered a
relatively small quantity of mercury. White Caps Gold Mining Co.
did exploration at the gorensen beryllium prospect near Lone Pine.

Kern.—Despite a decline of 1,618,581 barrels in crude-oil produc-
tion, Kern C%unty led in petroleum output. Exploratory drilling
resulted in six new oil discoveries, two new fields, and four new pools.
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The discovery well of the Kernsumner field was brought in on June 38
by Signal Oil and Gas Co.; a second well was brought in 10 days later.
Initial flow from the discovery well was 61 barrels a day from 3 perfo-
rations below 10,500 feet. Phillips Petroleum Co. made the second
field discovery (Val;t))redo) on November 11. Another well was
brought in on November 30. Initial production (pump) was 88 bar-
rels a day from the discovery well at the 6,691- to 6,785-foot level. The
oil-pool discoveries were Universal Consolidated Oil Co. in the Gos-
ford East field on March 18; The Superior Oil Co. in the Rio Bravo
field on July 16; Standard Oil Co. of California in the Ten Section
field on July 21; and Richfield Oil Corp. in the Wheeler Ridge field
on October 7.

Despite the decline in crude petroleum production, natural-gas
output from oil zones increased 4 percent. Reports from wet-gas-
processing plants indicated that natural gasoline and cycle products
declined 4 ({)ercent and LP gas increased 1 percent. Tidewater Oil
Co. acquired a natural-gasoline plant in Taft from Honolulu Qil Corp.
in October; this plant yielded the entire output of marketed carbon
dioxide in the State and reported a 23-percent increase over 1960
production. The dry-gas yield rose 44 percent, and a new gasfield
(Semitropic Northwest) was discovered in 1961. Texaco, Inc., com-
Hleted the discovery well on March 14. In the initial test, the well

owed 1,330,000 cubic feet a day through a 16/64 bean, producing
between 2,735 and 2,737 feet. Two other intervals were productive:
A 26-foot interval between 6,154 and 6,180 feet and a 78-foot interval
between 6,255 and 6,333 feet. Continental Carbon Co. placed a new
carbon black plant on stream in August, and United Carbon Co. was
constructing a similar plant in Mojave at yearend.

United States Borax & Chemical Co., the leading domestic producer
of borate minerals and boron compounds, mined crude borates from
an open pit and processed them at an adjacent refinery near Boron.
Borate minerals from the company underground mines in Inyo
County were processed at the same plant. Partly refined minerals
were shipped to the company refinery in Los Angeles County for
further processing and product manufacturing. The Boron plant
also yielded byproduct sodium sulfate. A small tonnage of crude
borates was sold to chemical companies, principally in the Los Angeles
area. Appreciable quantities of borates were purchased by the Gen-
eral Services Administration for use as a fire retardant by the U.S.
Forest Service. Western Salt Co. harvested solar-evaporated salt
from Koehn dry lake and processed it in its Saltdale plant. The final
product was shipped to customers in Los Angeles County.

California Portland Cement Co. and Monolith Portland Cement
Co. operated five-kiln plants at Mojave (dry process) and Monolith
(wet process), respectively. Bulk and bag shipments were made by
truck and rail to consumers in Arizona, California, and Nevada.
Early completion of several freeway projects under construction in
1960 made the output of paving sand and gravel decline in 1961.
However, larger tonnages of concrete aggregate were required for
building construction, notably in the Delano and Wasco areas. The
principal commercial aggregate preparation plants were near the
Kern River in the Bakersfield area. Other commercial plants were
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in Taft and Ridgecrest. Stone production increased considerably as
larger tonnages of limestone were quarried for use in making cement.
Other quarries near Mojave and Monolith, and near Tehachapi,
Maricopa, and Rosamond were major sources of building stone, roof-
ing granules, and decorative aggregate. Nearly 727,000 tons of agri-
cultural gypsum was mined in the Lost Hills, Maricopa, and Taft
areas. H. M. Holloway, Inc., the principal gypsum producer in the
State, operated a crushing and screening plant at Lost Hills. Hollo-
way completed more than 45,000 feet of exploratory drilling during
the year. Agricultural gypsum also was mined by C. L. Fannin and
Superior Gypsum Co. (Lost Hills), Tembler Gypsum Co. and Sunset
Agricultural Minerals (Taft), and Landson Mining Co. (Maricopa).
Clays produced near Tehachapi were used in making cement at Mono-
lith. American Mineral Co. mined miscellaneous clay from the White
Rock deposit near Mojave for use in pottery, stoneware, and rubber.
Miscellaneous clay was produced near McKittrick by Excel Minerals
Co. for use as absorbents and by McKittrick Mud Co. for use in rotary-
drilling muds. Clays used in compounding drilling muds also were

roduced by Macco Corp. near Rosamond, and by Mojave Corp. near
Eoron. Pumice was obtained from a pit south of Inyokern by Cal-
silco Corp. and was prepared for use as an oil and grease absorbent.

The Yellow Aster and Big Dyke lode gold mines in the Randsburg
area and old tailings from the Butte Lode property yielded most of
the recoverable gold; the Wegman group and Elephant mine near
Mojave contributed to the total output. Silver ores from the Silver
Vein prospect south of Mojave and the Big 4 mine near Sageland
were the principal sources of recoverable silver. Cleanup operations
at the Middle Butte placer claims and stream gravels in the Green
Mountain area yielded a few ounces of placer gold. A 50-ton-a-day
retort was installed at the Durnal mine of Sierra Quicksilver Corp.
near Keene, but no mercury was produced.

Kings.—Crude petroleum production declined 9 percent from that
of 1960. No new oil discoveries were made during 1961; however,
two well completions were made in the Kettleman (North Dome)
field and three were made in the Pyramid Hill field. Five explora-
tory wells were drilled for a total of 33,256 feet; all wells were dry
holes. Despite the decrease in oil output, natural-gas production
from oil zones was more than double that in 1960. Caminol Co. proc-
essed crude petroleum in a cracking and skimming plant at Hanford.
Standard O1l Co. of California operated a wet-gas-processing facility
near Avenal that combined four previously independently operated
plants. Output of natural gasoline and cycle products from this
facility declined 9 percent; output of LP gas declined 24 percent.
Dry-gas production, limited to the Dudley Ridge (Tulare Lake) field
and part of the Trico field, decreased 10 percent. Only one gas-well
completion (at Dudley Ridge) was made in 1961.

Sand and gravel was produced only for fill by maintenance crews
of the county road agency. Sand and gravel and stone for building
and paving were obtained from pits and quarries in neighboring
counties, chiefly Fresno and Tulare. McPhail Gypsum Co. mined
gypsum for agricultural use from a deposit southeast of Avenal.
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Ores from the Little King (Fredanna) mine near Parkfield were
furnaced to recover a significant quantity of mercury. Cinnabar ore
produced at the nearby Dawson property also was retorted to yield
mercury.

Lake.—Paving of State Highway 53 south of Lower Lake and main-
tenance of Lake County roads required substantial quantities of sand
and gravel. Output of building sand and gravel increased notably
over that of 1960 in the Lakeport, Kelseyville, and Clear Lake High-
lands area. Commercial producers operated stationary and portable
preparation plants near streambed deposits at Clear Lake and Middle-
town. Miscellaneous stone was quarried by Government contractors
for use as riprap and fill in protecting flood-control embankments.
Volcanic ash and cinder were mined near Clear Lake for use as
lightweight aggregate, roofing granules, in landscaping, and in sur-
facing roads.

Ore from the Abbott underground mercury mine was furnaced.
Abbott Mines, Inc., acquired control of the property from COG Min-
erals Corp. on May 1 and operated the mine and plant after that date.
Sulfur ore was mined at the Sulphur Bank mines near Clear Lake by
Wolf Creek Mining Co., and on the S Bar S ranch east of Kelsey-
ville by American Mineral Resource Development Co. for soil
additive.

Lassen.—Large tonnages of volcanic cinder were produced for use
in road construction and maintenance by crews and contractors for
the California Division of Highways and by crews employed by the
U.S. Forest Service. Harms Bros. was a major contractor for the
road construction and repair. Mt. Lassen Cinder Co. mined cinder
from a Poison Lake deposit and prepared the material for concrete
aggregate.

Construction of roads administered by the Federal Bureau of
Public Roads and the California Division of Highways required
substantially larger tonnages of sand and gravel than in 1960. In
most instances the materials were produced at the project site by
contractors. Commercial sand and gravel requirements were sugplied
principally by producers in neighboring Plumas County. 1erra
Ordnance Depot crews quarried granite used in road maintenance and
used gravel purchased from a Reno, Nev., producer as railroad ballast.

Los Angeles.—Production of crude oil was 792,856 barrels, only 1
percent more than in 1960. One new discovery was made, a new
pool found by Union Oil Co. of California in the Las Cienegas field
on September 9. The well was producible but was shut-in and had
not been tested at yearend. Development activity was high at the
Wilmington field where 40 well completions, compared with 31 in 1960,
were reported. Fourteen of these wells were in the Harbor area.
At Whittier field 27 new wells, 22 more than in 1960, were completed
in the Central area. At Long Beach field, new completions totaled
15, 11 more than in 1960, all in the Old area. Secondary recovery
projects were underway in the Domingues and Long Beach (Airport
area) fields, the North Block of Seal Beach field, the Central area
of Whittier field, and the Ranger pool of the Wilmington field.
About 62 percent of California’s cracking and reforming capacity
was in Los Angeles County. Nearly 45 percent more wet gas was
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produced and processed than in 1960, resulting in a 26-percent increase
in LP-gas output. However, natural-gasoline and cycle product out-
put decreased 10 percent. The number of active natural gasoline
lants in the county was unchanged at 19, out of a total of 69 in the
}S)tate. Dry-gas production rose 6 percent; the increase was credited
to older wells in established fields as no new well completions were
reported.
and and gravel output was 6.5 million tons more than in 1960
because of increased building activity and construction of freeway
interchanges and extensions. Structural uses rose 85 percent, and
road construction required 38 percent more. Eleven commercial sand
and gravel plants near Arcadia, Azusa, Irwindale, Pasadena, and
Sun Valley each produced more than 1 million tons for a combined
total of nearly 17 million tons. There were 19 other active commercial
plants in the county, of which 6 were in the 500,000- to 1-million-ton
class. Government crews and contractors produced and prepared
sand and gravel for their own use. Molding, blast, and engine sands
were produced at plants near El Segundo, Huntington Park, and
Torrance. Over 600,000 tons of decomposed granite was quarried
for riprap and as base material in construction projects. Dimension
stone produced at quarries near Palos Verdes and Saugus was used
in building construction, and for flagging and rubble. Connolly-
Pacific Co. quarried miscellaneous stone (diorite and conglomerate)
on Catalina Island east of Avalon to supply breakwater and revet-
ment stone for the new Playa Del Marina and for the harbors at San
Pedro, Long Beach, and Ventura. The Empire quarry on Catalina
Island was idle but was expected to again be in full operation early
in 1962.

California Portland Cement Co. purchased the cement mill of Blue
Diamond Co. in Los Angeles on January 1, but Blue Diamond oper-
ated the mill until January 15 to use up clinker stocks. Crude
gypsum from out-of-State sources was consumed in lath, plaster, and
wallboard plants. Fibreboard Paper Product Corp. used gypsum
from a company mine in Nevada at its South Gate plant, and Kaiser
Gypsum - Co., Inc., using company ore carriers, brought in crude
gypsum from Mexico for its Long Beach plant. Seven producers
mined miscellaneous clay for making heavy clay products. Most of
the output was obtained from four deposits: Near Torrance by Hig-

ins Brick & Tile Co., in Los Angeles by Davidson Brick Co., at

ompton by Atkinson Brick Co., and near Van Nuys by Valley Brick
& Supply Co. Soapstone from the Katz deposit in Sierra Pelona
valley was ground for use in ceramics and as a carrier in insecticides
and fungicides. Seven companies expanded crude perlite from mines
in Cali?ornia, Colorado, Nevada, and New Mexico. Six plants
ground tale, soapstone, and pyrophyllite received from California and
Nevada producers. California Zonolite Co. exfoliated crude vermic-
ulite from its Montana property and sold the product for plaster
aggregate, thermal and acoustical insulation, and soil additive.
Calada Materials Co. and Oil Base, Inc., ground crude barite obtained
from company mines in California and Nevada, at plants in Harbor
City and Compton, respectively. Crude mica received from South
Dakota and imported from India was dry-ground at a plant in Los
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Nietos by Sunshine Mica Co. The plant product was sold to manu-
facturers of paint and roofing materials.

Dow Chemical Co. pumped waste oil-well brines from wells in the
Los Angeles basin to its iodine-extraction plant in Orange County.
In Wilmington, United States Borax & Chemical Co. operated a
refinery on crude and partly refined borates received from its Kern
County mine and plant. Some byproduct sodium sulfate was recov-
ered in the processing. '

Small quantities of placer gold and silver were byproducts of a
sand and gravel washing plant operated by Livingston Rock & Gravel
Co. in the Big Tujunga Wash area. Stream gravels were panned in
the San Gabriel River channel to recover a few ounces of gold. Sev-
eral tons of gold ore mined at the High Grade lode prospect near
Acton contained recoverable gold and silver. Electric furnaces were
operated to produce steel ingots from ferrous scrap by Bethlehem
Pacific Coast Steel Corp. at Vernon, by National Supply Co. at Tor-
rance, and by Southwest Steel Rolling Mills at Los Angeles. Another
plant at Torrance, operated by Columbia-Geneva Steel Division,
United States Steel Corp., used open-hearth furnaces. All four com-
panies produced finished-steel products.

Madera.—Dry-gas production, from three gasfields, was 10 percent
more than in 1960. The average number of producing wells was un-
changed at 12. Most of the production came from the Gill Ranch
field.

Road construction and extension of irrigation systems required sub-
stantially larger tonnages of sand and gravel than in 1960. g}& T Rock
Co. in Madera, Industrial Asphalt Co. in Pinedale, and Government
crews and contractors worked streambed and flood-plain deposits of
the San Joaquin River for sand and gravel. Granite was quarried for
county and gtate road agencies for use as riprap and road base. Ray-
mond Granite Co. used a wire saw to produce dimension, architec-
tural. and monumental stone. Dimension building stone was quarried
by Sterra Lava Stone near Raymond and by Fresno Rock Co. near
O’Neal. California Industrial Minerals Co. and Elmer Erickson
obtained pumice and volcanic ash from deposits south of Belleview
and prepared the materials for use as lightweight aggregate and as a
carrier in pesticides. Hans Sumpf Co. obtained clayey soil from a pit
near Madera and used the material to make adobe brick.

The Strawberry tungsten mine and mill near Bass Lake were active
part of the year. New Idria Mining & Chemical Co., owner of the
property, stockpiled the ore and concentrate pending construction of
a processing plant at Fresno.

Marin—United Sand & Gravel Co. new “hopper” (self-contained
unit without a barge) dredge in San Francisco Bay supplied fill mate-
rial for road construction. Output from this operation was the prin-
cipal reason for sand and gravel production exceeding that in 1960.
Stationary and portable preparation plants near Corte Madera, Black
Point, and Point Reyes Station supplied local requirements for con-
crete aggregate and road-base material. Basalt and sandstone were

uarried near San Rafael and Novato by Basalt Rock Co., and near
&reenbrae by Hutchinson Co. More than one-half the sandstone
production from the McNear quarry near San Rafael was barged to
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the Sacramento River levee system and used as riprap. Shale from
the nearby McNear pit was consumed in heavy clay products or ex-
panded for lightweight aggregate. A plant at Sausalito expanded
crude perlite, mined in Inyo County, and sold the product for a wide
variety of uses,

The Edwards and Gambonini mercury mines, near Marshall, were
‘both active. Ores from these mines were retorted to recover sub-
stantial quantities of mercury.

Mariposa.—Granite quarried and stockpiled by a contractor in 1960
was used in 1961 for improving roads in Yosemite National Park as
part of the Mission 66 conservation and development program. State
and county road crews and contractors also quarried granite for main-
tenance and construction of roads near Coulterville and Mariposa.
Slate from the Agua Fria and Mt. Bullion quarries near Mariposa
was used for roofing, flagging, patios, and walls. Rough and decora-
tive building and masonry stone was produced at Haigh’s quarry, 5
miles north of Coulterville. Quarrying operations at the Old Mary
Harrison mine in the same area had been discontinued at the end of
1960. Concrete aggregate and road-base materials were produced by
Henley Sand and Gravel near Buck Meadows and by Mariposa
Sand and Gravel Co. near Mariposa and El Portal. Mariposa Sand
and Gravel Co. worked both the Mariposa Creek tailings and the
streambed deposits on the Merced River to obtain sand and gravel. A
small tonnage of crude barite was mined at the Egenhoff property in
gle Granite Creek area and shipped to a grinfer in Los Angeles

ounty.

Six :irode-gold mines were active near Coulterville and Mariposa dur-
ing the year; ore from the Red Banks mine yielded most of the recov-
erable gold and silver. The Mariposa Sand & Gravel Co. washing
plant_recovered some byproduct placer gold and silver. Stream
gravels were worked by small-scale hand methods, including a small
homemade suction dredge, to recover a few ounces of gold.

Mendocino.—Operators in the Ukiah, Manchester, Fort Bragg,
Willits, and Covelo areas worked streambed deposits to produce build-
ing and paving sand and gravel. The output was used mostly in con-
structing and resurfacing roads near Ukiah and Hopland. At year-
end the assets of Ukiah %ravel & Cement Co., Inc., one of the oldest
established sand and gravel firms in the county, were sold to a Los
Angeles buyer. The new owner sold the equipment and leased the
property, which consisted of 100 acres of land along the Russian River
near Ukiah. Sandstone and miscellaneous-stone quarries were oper-
ated by Government crews and contractors to obtain riprap and road-
base materials.

Merced.—Sand and gravel was produced and prepared at plants near
Cressey, Le Grand, Los Banos, Merced, Snelling, and Turlock. Float-
ing suction pumps and draglines were used on the Merced River to
excavate sand and gravel from the streambed and adjacent flood plain.
County crews operated a plant near Bear Creek and prepared hot-mix
and road-base materials used in maintaining and repairing county
roads. A Fresno paving contractor set up a portable screening plant
at Maricopa Creek near Le Grand during the year. A small tonnage
of riprap was quarried near Los Banos for use by the Federal Bureau
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of Reclamation. The Little Panoche gypsum deposit south of Los
Banos was mined by Agricultural Minerals & Fertilizer Co. for agri-
cultural gypsite consumed locally.

Byproduct gold and silver were recovered at the sand and gravel
preparation plant of River Rock Co. near Snelling.

Modoc.—Peat moss was mined from a bog in Jess Valley near Likely
by Jeffery & Associates using a dragline excavator, clamshell, buli-
dozer, and bucket loader. The tonnage mined and sold was about
10 percent greater than in 1960. Most of the output was packaged
for use as a soil-improvement agent. Shipments were made to cus-
tomers in Washington, Oregon, Nevada, Utah, Arizona, New Mexico,
and Texas, but a high percentage of the total sold went to consumers
in California.

Sand and gravel production was limited primarily to building and
paving requirements in the Alturas and Likely areas. Much of the
production was used in the latter area to improve U.S. Highway 395.
Moyer Gravel Co. worked an old streambed terrace along the north
fork of the Pit River near Alturas to obtain concrete aggregate and
road-base material. Pumice was mined near Tionesta by H. P. Free
who prepared and marketed the material for lightweight aggregate.
A small tonnage of voleanic cinder was mined on National Forest land
by Federal employees for use in maintaining U.S. Forest Service roads.

Mono.—Pumice deposits near Chalfont, Benton, and Lee Vining
yielded material that was prepared and sold for use in acoustical
plaster, as lightweight aggregate, and as an abrasive (scouring blocks).
Some of the pumice was sold as decorative rock and roofing granules.

Huntley Industrial Minerals, Inc., and Callahan Industrial Minerals
Co. mined kaolin, concurrently, from the Little Antelope deposit near
Casa Diablo and prepared the mineral for use in whiteware, floor and
wall tile, and refractories. They also worked the Pacific pyrophyllite
mine near White Mountain in the same manner and ground the min-
eral in the Laws plant for use in wallboard, paint, and ceramics. The
Callahan company acquired the Huntley mining properties and plants
late in 1961.

Sand and gravel was produced by State and County crews and con-
tractors, and used in asphaltic concrete for repairing and maintaining
roads near Bridgeport and Topaz. Lead ore mined from the Anti-
mony claims in the West Walker River area yielded recoverable quan-
tities of lead, silver, and zine.

Monterey.—Crude oil production was 2 percent more than in 1960.
The output came from an average of 764 wells in 3 active fields—The
San Ardo, King City, and Monroe Swell. This was an average of
43 more wells than in 1960. There were no discoveries, but 45 new
wells were completed in the San Ardo field with an initial production
average of 112 barrels a day, and 5 new wells, averaging 82 barrels
a day initially, were completed in the King dity field. Eleven ex-
ploratory wells were drilled, but all were unsuccessful. The natural-
gas output, all from oil zones, rose nearly 28 percent. The entire
output of petroleum and wet gas was processed in plants outside the
county.

Kaiser Aluminum & Chemical Corp., produced lime in its Natividad
plant, from limestone and dolomite obtained from its nearby quarries;
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it used three gas-fired rotary kilns and a continuous hydrator. Al-
though the company produced and sold lime for construction, agri-
cultural, and industrial uses, most of the dolomitic lime produced was
consumed in the producer’s sea-water-processing plant at Moss Land-
ing to recover magnesium hydroxide. The magnesium hydroxide was
calcined and the resulting various grades of magnesia together with
chromite from the Philippine Islands were consumed in manufactur-
ing refractories. The Monterey Bay Salt Works harvested crude salt
from approximately 400 acres of solar evaporating ponds near Moss
Landing. At Spreckels, Spreckels Sugar Co. produced lime from
purchased limestone for use in its sugar-beet refinery.

- Sand and gravel production decreased to 588,000 tons, as major road
construction projects were completed. Much of the output was used
in highways near Greenfield, Salinas, Lucia, and Monterey, and for
building construction at Fort Ord. Industrial sands prepared for
glass, molding, filler, foundry, and other uses were obtained from dune
deposits in the Monterey Bay area. Owens-Illinois Glass Co. and
Del Monte Properties Co. were major producers of glass sand. Del
Monte operated a flotation plant and produced both fe%dspar and silica
concentrates. The ground and unground sands and plant products
were blended to supply specialty products used in making pottery,
clay pipe, sanitary ware, and ceramic insulators, and sold for foundry
and filter uses. Larger tonnages of dolomite were quarried in 1961
at the Kaiser Natividad operation for sale as a fertilizer filler, and
for roofing and landscaping as well as for use in Kaiser’s Moss Landing
magnesia plant. Dimension building (miscellaneous) stone was quar-
ried near Carmel and San Ardo, and decomposed-granite quarries near
Pebble Beach, Monterey, and Salinas were major sources for road-base
material.

Napa.—Basalt Rock Co. mined shale at its Oakville deposit and
expanded the material for use as lightweight aggregate. It also pre-
pared diatomaceous silica, mined in previous years, in its Napa plant
for use in pozzolanic cement. The nearby Pedrotti stone quarry was
‘worked for riprap and base material used in road construction.
County road crews quarried miscellaneous stone at the Parker Hill
property east of Yountville and used the material in maintaining
roads. Sand and gravel was produced and prepared near Angwin,
St. Helena, Rutherford, and Napa by commercial producers, and by
Government crews and contractors for building and paving. Perlite
Aggregates, Inc., expanded crude perlite from the Alvo quarry in
its plant near St. Helena.

Leslie Salt Co. harvested salt on San Pablo Bay for the first time in
1961 from solar evaporating ponds that had been constructed several
years earlier. Asbestos Bonding Co. increased production of short-
fiber chrysotile asbestos at its Phoenix mine near Napa. It was the
leading producer of asbestos in the State.

Six operators retorted dump material from the Oat Hill mine to
produce mercury or worked the James creek gravels to recover the
metal that had washed into the creek bottom from the old Oat Hill
operation.

Nevada.—Road-construction projects, chiefly the sections of U.S.
Highway 40 extending into the county, required greater tonnages of
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sand and gravel than in 1960. This production was principally by
Government contractors. Clements Rock Products, Inc., operated a
bucket dredge and a dragline excavator near Truckee to produce
aggregate for portland and bituminous concrete. Hanson Bros. used
a dragline excavator to obtain sand and gravel from the Bear River
for use in its Grass Valley batch plant. The Bear River channel also
was the source of cobbles crushed for use as an abrasive in a household
cleanser. Stone was quarried by State highway and Federal Bureau
of Reclamation contractors for use as riprap and road base. The
riprap was used in constructing flood-control dams near Truckee.

Most of the lode gold and silver output came from cleanup opera-
tions at the Brunswick-Idaho Maryland and Willow Valley mines and
the treatment of old tailings and dump material at the Empire Star
property, all in the Grass Valley-Nevada City area. Some gold ore
was mined at the Red Ledge mine near Washington, and copper ore
from the Conrad mine near English Mountain contained recoverable
copper, gold, and silver. Deer Creek Enterprises washed ancient
riverbed gravels in the Mooney Flat area, and streambed gravels were
worked by a number of individuals in the Washington, North Colum-
bia, Grass Valley, French Corral, and Graniteville areas to recover
relatively small quantities of placer gold and silver.

Industrial Minerals & Chemical Co. at the Democrat Extension
groperty mined barite which was ground in its plant in Sacramento

ounty.

Oranyge.—Crude—petroleum production declined about 2 percent from
that of 1960 and came from an average of three less producing wells.
Gulf Oil Corp. of California discovered a new pool in the Yorba
Linda field ; the well completion was made in April. Initial produc-
tion (pump) was 126 barrels a day from 3 perforations; the combined
producing interval was 47 feet. One refinery and three wet-gas-
processing plants were active. All the plants were at Huntington
Beach. Socal Oil & Refining Co. operated the refinery, a thermal-
cracking plant. Humble Oil & Refining Co., Signal Oil & Gas Co.,
and Standard Oil Co. of California operated natural gasoline and
cycle plants. Despite a lower crude-oil yield, a larger volume of natu-
ral gas (all from oil zones) was produced and processed, 12 percent
more than in 1960. The combined product output from the wet-
gas-processing plants was less in both quantity and value than in 1960.
Dow Chemical Co. operated an iodine-extraction plant at Seal Beach
and recovered crude iodine from the waste oil-well brines of the Los
Angeles basin. At Corona Del Mar, Western Salt Co. harvested
crude salt from solar evaporating ponds. The crude product was sold
to local consumers for a wide variety of chemical and industrial uses.
Some bitterns from the salt works was used for weed control. The
R. W. McClellan & Sons peat pit near Huntington Beach yielded peat
humus. The unprepared material was sold in bulk as a soil improve-
ment agent. Production decreased about 3 percent.

The 6.5 million ton output of sand and gravel was virtually the same
asin 1960. An increased demand for use in building construction was
offset by a decline in use for paving. Plants near El Modena, Orange,
Anaheim, and San Juan Capistrano produced and prepared more
than 500,000 tons each. Sands for abrasive, foundry, and pottery
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uses were processed near Huntington Beach, Trabuco Canyon, and
El Toro. Decomposed granite and miscellaneous stone were quarried
near Costa Mesa and elsewhere for road base and for riprap used in
flood control projects. Shellmaker, Inc., shipped oystershell from
stockpiles near Newport Beach. The shell was prepared for poultry
grit. California Nonmetallics mined kaolin in the Trabuco Canyon
area, and W.A. Schoeppe Clay Co. produced kaolin northwest of El
Toro. Both producers mined a sand-clay mixture, sold some for
foundry ganister, and prepared washed kaolin and sand. Miscella-
neous clay was dug near Huntington Beach by La Bolsa Tile Co. and
near Tustin by Pacific Clay Products Co. for use in manufacturing
heavy clay products. Holly Sugar Corp. used a coke-fired vertical
kiln to produce lime from purchased limestone at its Dyer beet-sugar
lant. Lahabralite Co. exfoliated crude vermiculite imported from
%ransvaal, South Africa, in an Anaheim plant. The plant product
was used as aggregate in plaster, insulation, and concrete.
Placer.—Production of sand and gravel nearly doubled that in 1960,
owing chiefly to increased demand in road construction, particularly
US. Highway 40. Commercial producers and Government contrac-
tors operated preparation plants along the Bear River near Auburn
and Colfax, and streambed deposits near Lake Tahoe. Joe Chevreaux
operated a 250-ton-an-hour plant on the Bear River near Lake Combe
and prepared white silica sand for industrial uses, black and white
gravels for landscaping, and concrete aggregate for building and
paving uses. Sierra Nevada Milling Corp. reworked a quartz tailing
on the Bear River near Colfax and ground the material for use in
cleansing compounds and as a filter aid. Miscellaneous stone was
%uarried for rubble and riprap by Government crews and contractors
or road base and embankment protection. Fire clays were mined
from deposits near Lincoln by Gladding, McBean & Co. and Lincoln
Clay Products Co., Inc., for use in manufacturing heavy clay prod-
ucts, firebrick, and block. '
Stream gravels were worked by small-scale hand methods at various
places and small quantities of placer gold and silver were recovered.
Plumas.—Sand and gravel and stone production increased substan-
tially over 1960 output, owing chiefly to the demand for these materi-
als in constructing the Little Grass Valley Dam. The principal
sources for sand and gravel were streambed deposits; stone was
quarried near La Porte. Preparation plants were operated near
Quincy, Portola, Beckwourth, and Blairsden. Operations at Beck-
wourth and Blairsden produced only the paving materials required
in nearby road-construction projects. The Oroville Project contrac-
tors quarried riprap and fill material near La Porte. Maintenance
crews for the Western Pacific Railroad Co. used riprap that had been
stock-piled at the company Tobin quarry.
Copper ore was shipped from the Engels mine near Greenville to
a smelter at Tacoma, Wash., for recovery of contained copper, gold,
and silver. Some zinc ore mined at the Lucky S property in the same
area contained recoverable gold, silver, copper, lead, and zinc. Clean-
up at the Pine Lodge mine in Soda Ravine yielded gold and silver.
Placer gold and silver were recovered from stream, bench, and ancient
riverbed gravels in various places by numerous prospectors.
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Riverside—Kaiser Steel Corp. operated the Eagle Mountain iron
mine throughout the year. Mine output increased 77 percent. No
direct-shipping ore was produced. The crude ore was concentrated
in a nearby concentrator; iron concentrate output rose 74 percent, and
shipments to the Kaiser steel plant in San Bernardino County were
80 percent higher. Exports of iron concentrate increased 26 percent,
but the tonnage sold to domestic consumers was somewhat less than
in 1960. During the year Kaiser completed about 15,000 feet of dia-
mond drilling at the mine as part of a continuing exploration and
development program. Exploration and development at the Storm-
Jade iron mine on the north slope of the Eagle Mountains in the
Joshua Tree National Monument resulted in stockpiling a small ton-
nage of iron ore. The ore was obtained by both underground and
open-pit methods. No shipments were made from this property in
1961.

Riverside Cement Co. produced general use, moderate heat, and
high-early-strength grey portland cement at Crestmore for shipment
to customers in California, Nevada, Arizona, and Utah. Riverside’s
new white-portland-cement plant, adjacent to the grey-cement facil-
ity, began producing in May. White cement was shipped to various
consumers, chiefly for use in stucco and terrazzo and in constructing
swimming pools. Sand and gravel production in the county was 1.9
million tons, only 50,000 tons more than in 1960. Increased needs at
Government building and paving projects offset a moderate decline
in demand for commercial construction. Substantial quantities of
paving sand and gravel were used on county roads. Sand and gravel
preparation plants operated near Corona, Mira Loma, Indio, and
Banning were the major sources of supply. Riverside Cement Co.
mined limestone from its Crestmore underground quarry for use in
making cement. H. T. Lucas Mining Co. quarried limestone near
Nightingale that was crushed and used for roofing granules. Sub-
stantial tonnages of granite, decomposed granite, and miscellaneous
stone were quarried near Riverside and Corona for use as building
stone, riprap, road base, and roofing granules. Minnesota Mining
& Manufacturing Co. operated the largest roofing granule plant in
the State in Temescal Canyon near Corona.

Clay pits near Alberhill, Corona, and Elsinore were sources for
fire clay and miscellaneous clay used in manufacturing stoneware
and pottery; fire brick, block, and mortar; heavy clay products;
and various other refractory products. Major producers were
Pacific Clay Products Co., Los Angeles Brick & Clay Co., Gladding,
McBean & Co., Elsinore Clay Co., and Corona Clay Co. Riverside
Cement Co. used material from the Crestmore shale deposit in mak-
ing cement. United States Gypsum Co. calcined gypsum, which it
had mined a few miles west of Midland, in its Midland plant for use
in manufacturing plaster, lath, and wallboard. Float wollastonite
was collected in the same area and sold for decorative uses. A small
tonnage of high-specific-gravity barite was mined at a deposit near
Blythe and shipped to a grinder in Kern County. Morongo Corp.
dug reed-sedge peat near Banning; most of the air-dried material
was shredded and shipped in bulk for soil conditioning at golf courses
in southern California. The Prado Dam field was the source for all
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the crude oil produced. Production came from two producing wells
(one in 1960) and the output was nearly 89 percent more than in
1960. Four exploratory wells were drilled; three were abandoned as
dry holes, and one was suspended. The total drilling was 16,490 feet.

Sacramento.—More than 27 percent of total dry-gas output in Cali-
fornia in 1961 was credited to fields and wells in Sacramento County.
Production came from an average of 35 more producing wells than
in 1960. Most of the activity centered around the Thornton field
where 11 production wells were completed during the year. Eight
exploratory wells were drilled for a total of 41,557 feet. All eight
wells were abandoned as dry holes. ' A

Larger tonnages of sand, gravel, and stone were required than in
1960 in the multimillion-dollar freeway and building construction
projects in and near Sacramento. The leading preparation plants
were near Sacramento, Fair Oaks, Del Paso, and Perkins. ~Each
produced more than 500,000 tons from streambed, bench, and ancient
riverbed deposits along the American River. Small tonnages of mis-
cellaneous stone were quarried for use in macadam on a Government
project. In the Ione area, Industrial Minerals & Chemical Co. and
R. J. Robideaux mined fire clay that were sold for use in making
firebrick, block, and mortar, and in manufacturing heavy clay prod-
ucts. Cannon Co. dug miscellaneous clay at Michigan Bar, and Sac-
ramento Brick Co. mined similar material near Sacramento. Both
companies used the clays in heavy clay products.

The Natomas Co. operated a bucketline dredge on the American
River near Folsom to recover placer gold and silver and some plat-
inum group metals. Three sand and gravel washing plants in the
same area recovered byproduct gold and silver.

San Benito.—Ideal Cement Co. operated a four-kiln wet-process
cement plant at San Juan Bautista to produce general-purpose, mod-
erate-heat, high-early-strength, and plastic portland cements. The
glant proéucts were shipped in bulk and bags to customers in Cali-

ornia, Nevada, and Oregon. More sand and gravel was produced
than in 1960, principally to supply paving projects near San Juan
Bautista and construction at Hernandez Dam. Scrapers and power
shovels were used to excavate the aggregate. Preparation plants were
operated along the San Benito River by the leading producers. Out-
put at stone quarries also increased. Granite Rock Co. quarried
granite at Logan for riprap, roadstone, concrete aggregate, and rail-
road ballast. Ideal Cement Co. quarried limestone near San Juan
Bautista for its own use, and FMC Corp. quarried limestone near
Hollister for use in its magnesia plant in' Alameda County. Fresno
Agricultural Chemical Co. mined bentonite from the Lewis pit near
Idria for lining ponds and ditches, for lightweight aggregate and
foundry use, and as an insecticide and fungicide carrier. Near Tres
Pinos, San Benito Clay & Mineral Co. also produced bentonite that
was used as a filler in paint and a component in compounding rotary
drilling muds.

Ten mercury properties were active, but only one, the New Idria,
yielded more than a few flasks of the metal. The New Idria, with both
underground and surface workings, was the major mercury producer
in the Nation. New Idrea Mining & Chemical Co. did considerable
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exploration and development work at the property during the year.
Exploration and development also was done at three other mercury
properties—the Turkey Hill and Valley View mines in the Panoche
area, and the Elkafajo mine in the Idria area.

Crude oil production declined 29 percent, owing primarily to the
normal decline in older wells. Natural-gas production decreased
61 percent. Dry-gas output, from an average of five more producing
dr{-gas wells (nearly double the number in 1960), rose 62 percent.
All dry-gas production came from the Lomerias area of the Hollister
field. “Two exploratory wells were drilled for a total of 1,250 feet.
Both were dry holes. One was abandoned at 750 feet; the other was
suspended at 500 feet.

San Bernardino.—Mineral and natural-saline deposits in San Bernar-
dino County, an area nearly as large as West Virginia, yielded more
different mineral commodities than any other State. Total value was
greater than in 20 other States, including Nevada.

Cement plants at Colton, Cushenbury, Oro Grande, and Victor-
ville produced and shipped over 13 million barrels of portland
cement. These four plants consumed nearly 300 million kilowatt-
hours of electric energy. Bulk and bag shipments were made by
rail and truck to customers in California, Nevada, Arizona, Utah,
Colorado, and New Mexico. The dry-process was used at the 9-kiln
Colton plant of California Portland Cement Co. and the 7-kiln Oro
Grande plant of Riverside Cement Co. The 9-kiln Victorville plant
of Southwestern Portland Cement Co. and the 2-kiln Cushenbury
plant of Permanente Cement Co. used the wet process. Permanente
announced plans for adding a new 2.7-million-barrel-a-year kiln,
which would double annual cement-producing capacity at the plant.
The expansion program was expected to be completed by the spring
of 1963. Five new dust-collecting units were added at the Oro
Grande plant to increase efficiency in removing dust generated by
the kilns.

American Potash & Chemical Corp. extracted a wide variety of
minerals and compounds at its Trona plant, including sodium borates,
boric acid, potassium chloride and sulfate, soda ash, salt cake, crude
dilithium-sodium phosphate (converted to lithium carbonate), and
elemental bromine from the natural brines of Searles Lake. The ele-
mental bromine and potassium salts produced in the Trona plant were
sold to Los Angeles chemical plants and used in manufacturing fer-
tilizer. West End Chemical Co. Division of Stauffer Chemical Co.,
usinf a different process, operated a plant at the southern end of the
dry-lake playas and produced sodium borate, soda ash, salt cake, and
glauber’s salt. Bristol Lake brines yielded all the calcium chloride

roduced in California. California Salt Co. and National Chloride

o. recovered the compound as a crude liquid. Hill Bros. Chemical
Co. purchased some of the liquid, which it converted to a flake prod-
uct. Products from all three plants were marketed in southern Cali-
fornia, Nevada, and Arizona chiefly for fireproofing material and as
a hyfrosco ic agent. Crude salt from the brines of Bristol Lake by
California Salt Co. and from Searles and Danby Lakes by Pacific Salt
Co. was recovered through solar evaporation. Near Amboy, Califor-
nia Salt Co. also mined halite, which it sold for chlorine manufacture.
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The Metropolitan Water District of Southern California harvested
solar-evaporated salt from Danby Lake brines near Rice and used the
product in water softening.

Sand and gravel production rose to 6.1 million tons, about 600,000
tons more than in 1960. Much of the output was consumed in major
road-construction projects near Barstow, Baker, Kramer, Johannes-
burg, and in and near San Bernardino. County road agencies required
300,000 tons of sand and gravel, produced largely by county crews,
in maintaining the network of roads. The major producers operated
commercial preparation plants in Upland, Rialto, Colton, Redlands,
and Highland. Other sand and gravel processing plants were near
Victorville, Barstow, Twentynine Palms, and Needles. Limestone
was quarried near cement plants and near Wrightwood, San Bernar-
dino, and Yucca Valley. The tonnage of limestone produced for
cement was below that in 1960 owing to stockpile carryover, but the
quantities quarried for flux, roofing granules, industrial fillers, and
use in glassmaking increased. Decomposed granite for road-base
material was hauled from stockpiles near Colton, Pomona, Twentynine
Palms, and Big Bear Lake or quarried. Marble for terrazzo and
building stone was quarried near Stoddard Wells and Big Bear by
George Metcalfe, and near Yucca Valley by Art Kurth and Ben Gage.
Near the Marmo Diamonte quarries, Kurth and Gage developed a
deposit of blue marble, which was used in a hotel front at Palm Desert
in Riverside County. Sandstone, quartz, and quartzite were quarried
near Oro Grande, Baldwin Lake, Hinkley, Bi¥ Bear Lake, and
Twentynine Palms for use in cement and rock wool, as a filler, and for
foundry and other industrial uses. Miscellaneous stone was quarried
at various places for building, landscaping, and roofing granules.

Four producers, at 15 deposits, mined about 40 percent of the State
talc output, of which was obtained mostly from deposits in the Tecopa
and Silver Lake—Yucca Grove areas. Western Talc Co. was the
major producer. In all instances the crude talc was ground in the
Los Angeles plants of the producers. Mineral Materials Co. shipped
only 16 percent of the output of its Victorite pyrophyllite mine to
grinders and stockpiled the remainder. Gladding, McBean & Co. and
Southern California Minerals Co. mined ball clay from the Hart prop-
erty near Ivanpah for use in making floor and wall tile. From the
Honey Brown deposit near Vidal, Brown Minerals Co. mined bentonite
which it sold for use as a trace mineral in animal feeds. Hectorite was
produced from the Hector mine by National Lead Co. and from the
Geyser View No. 3 claim by Inerto Co. for use as a clarifying agent
at breweries and in cosmetic and pharmaceutical manufacture. Per-
manente Cement Co. and Riverside Cement Co. dug miscellaneous
clay near Lucerne and Oro Grande, respectively, for use in making
cement. Near Highgrove, Hancock Brick Co. mined miscellaneous
clay, which it used in making heavy clay products. Near Chino, shale
was mined and expanded for lightweight aggregate by Shale-Lite
Corp. and mined by Pomona Brick Co. for various clay products,
including building brick. In Colton, California Portland Cement Co.
operated an oil-fired rotary kiln and continuous hydrator to produce
quicklime and hydrated lime for the construction industry. ~Victor-
ville Lime Rock Co., Lucerne Valley, experimented with an oil-fired
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shaft kiln to produce industrial lime. West End Chemical Co. pro-
duced quicklime and hydrated lime at its Searles Lake plant for agri-
cultural, chemical, and industrial uses. The latter lime plant included
a rotary kiln and a continuous hydrator equipped to use coke, oil, or
natural gas as fuel.

Iron ore from the Iron Age open-pit south of Danby Lake was
upgraded and sold principally to iron and steel producers; lesser

uantities were consigned to cement manufacturers. Kaiser Steel

orp. mined iron ore at its Silver Lake (Iron Mountain) property,
northwest of Baker, from the middle of June through September.
About 40 percent of the output was shipped to the company integrated
steel plant at Fontana, and the remainder was stockpiled at the Mannix
railroad siding. Development work was carried out at the Beck
(Kingston Range) iron deposit, northeast of Baker, by Standard Slag
Co., but no ore was shipped during the year. The Mountain Pass mine
and mill of Molybdenum Corporation of America were active, but
less bastnaesite ore was mined and milled than in 1960, and shipments
of rare-earth concentrates were somewhat lower. All lead and zinc
and most silver output in the county were recovered from lead ores
mined at the Silverado, Gold Hill, and Silver Bow mines near Calico.

Ores from the Best Yet mine, the Copper Queen and Joseph claims
near Needles, the Last Chance prospect south of the Hector siding,
and the O. C. J. No. 1 claim in the Whipple Mountains yielded a high
percentage of recoverable copper. The September mine in the
Morongo area was the source of ore containing much of the gold
recovered in 1961. Placer gold and silver was obtained by various
prospectors who worked stream gravels in the Twentynine Palms area.

Nearly 20 percent less crude oil was produced than in 1960 from an
average number of producing wells that was unchanged at 22. The
Chino-Soquel oilfield was the only field in the county, and no new well
completions were reported. Wet-gas production rose 12 percent de-
spite the decrease in petroleum output. Exploratory drilling totaled
three wells and 5,497 feet. One well was abandoned at 440 feet; the
other two were suspended. All three were reported as dry holes.

From the Pisgah pit west of Ludlow, the Atchison, Topeka & Santa,
Fe Railway mined volcanic cinder, which it used for railroad ballast.
Volcanic cinder and ash from deposits near Cima, Hinkley, and
Lucerne Valley were sold for lightweight aggregate, soil-conditioning
agents, and landscaping use. %rude barite was mined by Oil Base,
Inc., at its Leviathan deposit and by Neal Dollarite at the Silver Bow
mine near Yermo; it was shipped to the Los Angeles County grinding
plant of Oil Base, Inc. The company reported its intention to abandon
the Leviathan property at yearend. In the Clark Mountain area,
Pacific Fluorite Co., Inc., suspended fluorspar mining and milling
early in the year. It made one shipment in January to a dealer in
Ohio. The Juniper fluorspar prospect in the same area was idle except
for assessment work.

San Diego.—Sand and gravel production declined from 5.7 million
tons in 1960 to 4.4 million tons, owing to lower demand for building
and paving uses. A large part of 1961 building construction was in
the San Diego, National City, and Oceanside areas. Major freeway
contracts were completed early in the year, and other contracts, such
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as for the four-level interchange in San Diego, required a lightweight
(expanded shale) aggregate instead of sand and gravel for the top
level. Silica sand was produced and prepared at Oceanside for a
variety of industrial uses. Dimension granite was quarried near
Escondido and Vista and prepared for architectural building stone
and surface plates. Stone used for flagging and in building construc-
tion was quarried underground near Ramona. Considerable develop-
ment was conducted at this property in 1961. Miscellaneous stone
and decomposed granite were quarried at various places for use-as
road base.

Western Salt Co. harvested salt produced by solar evaporation from
sea water at its South Bay ponds and processed the crude material in
its Chula Vista plant for a wide variety of uses. The bitterns were
pumped to the nearby chemical plant of FMC Corp. where magnesium
chloride was extracted. Pyrophyllite was produced from three mines
in the San Dieguito area. Output from the Organic Mineral Sales,
Ltd., Pioneer mine and the Harborlite Corp., Harborlite (Harris)
mine was ground in the producers’ plants in San Diego. H. G. Golem
shipped pyrophyllite from his Four-Gee mine to a Los Angeles chem-
ical company. Virtually the entire output of pyrophyllite was con-
sumed in manufacturing ceramics and insecticides. The city of San
Diego reclaimed lime at its Alvarado filtration plant for use in treat-
ing water at its Alvarado and Miramar plants. Near Linda Vista,
Hazard Bloc Co. and near Del Mar, Union Brick Co. dug miscel-
laneous clay for their own use in making heavy clay products. In its
plant near Escondido, Harborlite Corp. expanded crude perlite, re-
ceived from producers in Nevada and Arizona. Gold ores mined at
the Rose Quartz mine and Eagle Nest group of claims near Pine Val-
ley, and at the Lucky Partner property in the Julian area were amal-
ﬁmated to recover gold and silver. Beryl was discovered in the Tule

ountain area, north of Jacumba, and exploration of the prospect
was in progress at yearend.

San Francisco.—Quarrying and crushing at Candlestick Point sup-
plied stone used in constructing Geary Blvd. and the Alemany Free-
way, and in building various improvements at the San Francisco
International airport, San Mateo County. Sand for fill was dredged
from the Bay and removed from ocean-beach-dune deposits.

San Joaquin.—Natural (dry) gas production was 11 percent more
than in 1960, and came from an average of 66 producing wells, an
increase of 28. One new field, the Lathrop, was discovered by Oceci-
dental Petroleum Corp. with a well completion on October 3. Pro-
duction came from a 173-foot interval with 4 perforations between
7,280 and 7,642 feet. Initial production from two tests indicated 11,
741,000 to 16,119,000 cubic feet a day through a 48/64 bean. Three
wells were completed in the field by yearend, and all were shut-in pend-
ing pipeline connections. Two new pool discoveries were made in
the Walnut Grove field, one by Texaco, Inc., with a well completion
on March 8, and one by Brazos Oil & Gas Co., with a completion on
August 18. There were 36 dry exploratory wells drilled for a total
of 224,046 feet. One of these wells suspended at 3,458 feet; the other
35 were abandoned.
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. More sand and gravel was produced than in 1960 for county use
as well as for shipment to neighboring counties. Producers worked
the streambed gravels of the Mokelumne River near Clements, the Cal-
averas River near Bellota, and the alluvial fan of Corral Hollow Creek
near Tracy. Miscellaneous stone was quarried for riprap by Govern-
ment contractors. From purchased limestone, the Holly Sugar Corp.
at Tracy and Spreckels Sugar Co. at Manteca, both using shaft-type
kilns, produced lime for their own use. Pacific Clay Products Co.
mined fire clay near Tracy, and California Clay Products Co. and
Stockton Building Materials Co. dug miscellaneous clay from pits in
the Stockton area. In all instances, the producers used the clays in
manufacturing heavy clay products.

Prospectors worked stream gravels at various places to recover
placer gold and silver.

San Luis Obispo.—An average of 195 producing wells (1 less than in
1960) yielded 10 percent less crude petroleum and 9 percent less nat-
ural (wet) gas. Production came from five fields—Guadalupe,
Arroyo Grande, Morales Canyon, Russell Ranch, and Taylor Canyon.
Activity in 1961 centered in Guadalupe field; eight well completions
were made in the Guadalupe field and one in the Arroyo Grande.
Five exploratory dry holes totaling 19,703 feet were drilled in the San
Joaquin Valley area. All natural-gas production came from oil zones.
A thermal-cracking plant at Arroyo Grande was operated by Union
Oil Co. and a natural gasoline and cycle plant near Cuyama, by Rich-
field Oil Corp. Output of natural-gasoline and cycle products was 28
percent less, xIzmt the volume of LP gas produced was 4 percent larger
than in 1960.

Of five active mercury mines, only the Buena Vista open-pit
mine near Klau yielded more than 40 flasks of mercury. The Buena
Vista mine ranked second as a producer of mercury in the State, and
ores from this property were furnaced to yield more than 2,700 flasks
during the year. The Cambria mine, a few miles north of Cambria,
ranked second in county production. Coast Mine Co. retorted some
high-grade cinnabar from this mine and recovered 40 flasks of
mercury.

The demand for sand and gravel and stone was substantially below
that in 1960, although the quantities of sand and gravel produced for
building purposes in San Luis Obispo and Arroyo Grande were
larger. Paving projects were limited to highway improvements near
Atascadero and San Luis Obispo. Specialty sand was produced
near Oceano for foundry use. Building stone, riprap, and road-base
material were quarried near Nipomo, Adelaide, Paso Robles, and
Morro Bay. Limestone quarried at Lime Mountain near Adelaide
was shipped for use as metallurgical flux, for production of lime used
in sugar refining, and for agricultural use. Superior Gypsum Co.
mined gypsum at its Carisso property near Simmler for agricultural
use. San Luis Brick, Inc., dug miscellaneous clay for its own use
from a pit near the San Luis Obispo city limits.

* San Mateo.—Ideal Cement Co. dredged oystershell and clay together
from San Francisco Bay and used the mixture as raw material to pro-
duce portland cement in its four-kiln wet-process plant at Redwood
City. Bulk and bag shipments of cement were made by truck, rail,
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and boat to customers in California, Nevada, Oregon, Washington,
and foreign countries. A small quantity of oystershell was used out-
side the county in preparing poultry grit. Stone production declined
owing chiefly to fewer paving projects in 1961. Quarries near Red-
wood City, Woodside, and Pescadero supplied drain rock and base
material used in road and building construction. Concrete aggregate
and roadstone were produced at limestone and sandstone quarries near
Brisbane, Belmont, and Rockaway Beach. Sand and gravel was pro-
duced at Pilarcitos Creek near Half Moon Bay and by Government
contractors for concrete aggregate. Some sand was shipped into the
county by truck and rail.

Leslie Salt Co. harvested a large tonnage of crude salt from solar
evaporation ponds that extended into Alameda and Santa Clara
Counties. The salt was processed at the company’s Redwoed City
plant and virtually all of it was exported or shipped out of State.
Merck & Co., at a chemical plant in South San Francisco, extracted
magnesia from sea water, using a purchased limestone-dolomite mix-
ture as a precipitant. v

Nearly 20 percent less crude petroleum and 41 percent less natural
(wet) gas were produced from an average of 18 productive wells,
compared with an average of 16 wells in 1960. A new pool discovery
in the La Honda field was made by Neaves Petroleum Developments
with a well completion on February 11. Initial production (pump)
was 56 barrels a day of 26.5° API-gravity petroleum from the interval
between 2,487 and 2,517 feet. One additional well was completed in
the La Honda field in 1961, and nine dry exploratory holes totaling
24,025 feet were drilled. The Oil Creek area produced during the
year, but no drilling was reported.

Santa Barbara.—Production of crude petroleum and natural gas from
oil zones declined 2 and 1 percent, respectively, from 1960. Most of
the drilling activity was in offshore fields. During the year, 15 well
completions were made in the Conception offshore field; 10, in the
Cuarta offshore field; and two, in the Coal Oil Point offshore field.
The last two wells were in a new pool discovery. The dry-gas output
was five times that in 1960, and the increase was credited to two wells
in the Gaviota offshore gasfield and to one in the Cuarta Canyon off-
shore gasfield. There was one new well completion in the Naples
offshore gasfield. (In 1960 the dry-gas production came from only
two wells, one each in the Coal Oil Point and Gaviota offshore fields.)
The number of natural gas and cycle plants remained unchanged at
six, as Shell Oil Co. closed its Santa Maria plant during the year, and
Texaco, Inc. placed its Gaviota plant on stream. Output from these
plants exceeded that of 1960 by nearly 25 percent for natural gasoline
and cycle products, and by 17 percent for LP gases.

Johns-Manville Products Corp. and Great Lakes Carbon Corp.
processed diatomite from deposits near Lompoc in nearby plants,
principally for filtration and insulation uses. Near Santa Maria,
The Airox Co. mined and processed diatomite for use as lightweight
aggregate and pozzolan. Early in the year, Wyandotte Chemical
Corp. abandoned its open-pit diatomite operation west of Lompoc and
removed all mill machinery and equipment.
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Larger quantities of sand and gravel and stone were required for
building and paving projects in the Santa Maria and Lompoc areas,
and at the Vandenberg Air Force Base and Point Arguello Naval
Facility, than in 1960. Substantial quantities of aggregate and. road-
base material were consumed in constructing the %anta Maria Free-
way. Much of the sand and gravel was produced from streambed
deposits near Solvang, Santa Maria, Buellton, Goleta, Lompoc, and
Sisquoc. Dolomitic limestone was quarried in Miguelito Canyon
south of Lompoc. Sandstone was quarried near Goleta, Santa Maria,
and Carpenteria for building stone, riprap, and road-base material.
Dimension building stone was quarried near Lompoc and at Tepusquet
Canyon near Santa Maria. The Union Sugar Division, Consolidated
Foods (Chicago), produced lime from purchased limestone, in coke-
fired kiln and used the lime in its Betteravia beet-sugar plant.

The Gibraltar mercury mine was the only active metal mine in the
county in 1961. Cinnabar ore from this open-pit operation was
furnaced to recover mercury.

Santa Clara.—Permanente Cement Co. operated a 6-kiln wet-process
cement plant, largest cement plant in the State, at Permanente.
Portland and masonry cements were shipped to customers in Cali-
fornia, Nevada, Oregon, Washington, Alaska, Hawaii, and foreign
countries.

Construction of roads, road structures, and streets in the San Jose
area required more sand and gravel and stone than in 1960. Sand
and gravel was obtained mostly from streambed and flood-plain
deposits near San Jose, Gilroy, and Cupertino. Limestone was quar-
ried at Permanente for use in cement and for sale as road base;
nearly 7,000 feet of blast-hole drilling was completed in 1961. The
Saratoga stone quarry was worked by county road crews for rubble
and roadstone. Quarries near San Jose, Milpitas, Los Altos, Sara-
toga, and Gilroy supplied base rock and roofing granules used in
dwelling-unit construction. Gladding Bros. Manufacturing Co. and
Remillard-Dandini Co. mined miscellaneous clay from pits in the San
Jose area and used it in manufacturing heavy clay products. Mother
Lode Rock Industries, Inc., produced magnesite from the Western
quarry and sold it to an Alameda chemical plant. The company re-
linquished its lease on the quarry before yearend.

The New Almaden and Guadalupe mines yielded virtually all the
mercury recovered in 1961. Eleven lessees worked various areas of
the New Almaden property and recovered more than 1,000 flasks of
mercury. Considerable exploration and development was completed
on the leases during the year. Andy’s Mercury Reduction Plant,
which took over the Crystal Ball Mining Co., recovered about 73 per-
cent of the mercury produced in the county in furnacing ores from
the San Francisco pit and San Cristobal tunnel of the New Almaden
property. Palo Alto Mining Corp. and Wilson Anderson Oil Co.
retorted ores from the Guadalupe mine. The Silver Creek mine
near Evergreen yielded a few flasks of mercury; the property was
closed before yearend.

Santa Cruz.—Pacific Cement & A ggregates, Inc., produced two types
of portland cement in its nine-kiln dry-process plant at Davenport.
Bulk and bag shipments were made by truck and rail to customers
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in northern California. Shale, quarried by the company near Daven-

ort and by Ideal Cement Co. from the Chittenden quarry near San
guan Bautista, was used in making cement. A comparatively small
quantity of flue dust from the Davenport plant was sold for fertilizer
because of its potash content.

Large quantities of sand from the Santa Margarita formation
near Felton were shipped to Bay area counties for use in plaster and
zoncrete. The new 300-ton-an-hour sand facility of Henry J. Kaiser
Co. near Felton was in full operation. The plant had dual water
scalpers and four screw-type classifiers. Limestone quarried near
Davenport and Santa Cruz was used in making cement and prepared
for poultry grit and rubble. Sandstone from a quarry near Daven-
port was used in the Half Moon Bay breakwater, San Mateo County,
which was completed in 1961. Quarries near Felton and Soquel, and
the county’s Empire quarry supplied much of the riprap and road-
stone required during the year.

Shasta.—Substantial quantities of sand and gravel were produced
in the Redding and Hazel Creek areas for ag%regate used in linin,
the 11-mile Clear Creek tunnel. When completed, this tunnel will
transfer water from the Trinity River basin to the Sacramento River.
The water will be used to develop power and for irrigation. Appre-
ciable tonnages of sand and gravel, obtained from the same sources,
were used In major road-construction projects near Shasta and
Whiskeytown, and in the Dunsmuir area of Siskiyou County. Stone
was quarried by county crews for riprap used in embankment pro-
tection, and by Bureau of Reclamation contractors as foundation base
in powerplant construction. State highway crews mined volcanic
cinder for use in road maintenance. Deposits near Glenburn and
Fall River Mills supplied cinder for local road repair and
maintenance.

The old Hirz Mountain (Jennings Group) iron property was re-
activated by Don Clifton, and exports of iron ore began in March.
Mountain Copper Co., Ltd., shipped iron (magnetite) ore from the
Iron Mountain deposit to Alameda County where it was used to help
anchor a new traffic tube from Oakland to Alameda. Mountain
Copper also produced and shipped pyrite fines and concentrates to
Bay Area chemical companies as a source of sulfur used in making
sulfuric acid and liquid sulfur dioxide. The cinder residue from the
roasting process was used in making special cements and as a soil
supplement. Gold ores mined at the Washington mine near French
Gulch and at the Yankee John mine southwest of Redding yielded
gold and silver. Gold ore from the Potosi mine near Igo was treated
to recover gold and silver. Stream gravels, old tailings, and ancient
riverbeds were worked at various places, and relatively minor quan-
tities of placer gold and silver were recovered.

In December the highly automated dry-process-cement plant of
Calaveras Cement Co. was completed at Redding, and a kiln-firing
ceremony was held on the 15th of the month. The oil fuel for the
kiln was to be replaced by natural gas as soon as the gas could be
made available from the Alberta-California pipeline.

Sierra.—Six lode gold mines were active; however, only the Brush
Creek mine near Goodyears Bar and the Original 16 to 1 mine at
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Alleghany yielded significant quantities of gold and silver. Placer
gold and silver were recovered in varying quantities by individuals
who worked ancient riverbed and stream gravels.

Sand and gravel produced and preparegr by Government crews and
contractors was useg in roads and road structures. Much of the out-
put was used on State Highway 49 near Downieville, Sierraville, and
Loyalton. Reno Silica Co. shipped quartz from its quarry stockpile
near Crystal Peak. The company completed about 1,200 feet of
exploratory drilling in 1961.

Siskiyou.—Government crews and contractors produced and prepared
sand and gravel and stone for use in highway improvement and for
structural uses at the Iron Gate Dam development. Output of these
products was less than in 1960, owing principally to completion of
sections of U.S. Highway 99. Commercial preparation plants at
Yreka and Mt. Shasta provided aggregate used in building and pav-
ing. Volcanic cinder was mined %or railroad ballast from the Kegg
Cinder Pit north of Bray and from the Porcupine Pit northeast of
Hambone. Pits near Tulelake and Weed yielded cinder prepared
for lightweight aggregate used in making concrete brick and block.
Lesser quantities were used in building roads and driveways and in
landscaping.

Six lode gold mines were active in the Klamath River and Scott
River areas; however, most of the recoverable gold and silver was
obtained during cleanup operations at the Siskon mine near Happy
Camp. The cleanup also yielded some recoverable copper. Placer
gold and silver were recovered by a number of individuals who
worked stream, bench, and ancient riverbed gravels, particularly in
the Klamath, Scott, and Salmon Rivers. Most of the gold and silver
recovered came from the Hickox drift mine on the Salmon River.

Solano.—Natural gas production (all from dry-gas zones) was vir-
tually unchanged from 1960. An average of 113 dry-gas wells com-
pared with 102 in 1960 were productive. Standard Oil Company of
California made one pool discovery in the Suisun Bay field with a
well completed on September 25. Initial production on fractional
day test was 2,240,000 cubic feet through a 24/64 bean. There were
two productive intervals, one from 4,015 to 4,068 feet, and one from
4,890 to 5,121 feet. One additional well was completed in the pool
before yearend. Drilling was about equally divided between the
Bunker and Liberty Island fields. The Bunker field had four well
completions during the year; the Libertﬁ, five. County crude-oil
output came from only one oil well in the Winters gasfield. The
volume produced was nearly 27 percent below that in 1960.

Basalt and miscellaneous stone were quarried in the Benecia,
Thomasson, and Blue Rock Springs areas for use as concrete aggregate
and roadstone. Sand and gravel was produced from pits near
Winters, Suisun, Vacaville, and Vallejo. Most of the pits were in
streambed deposits of Putah Creek.

Sonoma.—Building and paving activities required more sand and
gravel than in 1960. Nearly 2.6 million tons of aggregate was pro-
duced from streambed deposits of the Russian River near Healdsburg,
Cloverdale, Mirabel Park, and Windsor, and in Sonoma Creek near
Aqua Caliente. Basalt Rock Co., Inc., operated preparation plants
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at its two deposits south of Healdsburg and was the major sand and
gravel producer in the county. Riprap, roadstone, and drain rock
were produced at basalt and miscellaneous-stone quarries near Peta-
luma, Forestville, Occidental, Cotati, and Sonoma. The Trinity and
Valley of the Moon quarries near Glen Ellen supplied dimension build-
ing stone and flagging. Shale obtained from the Mark West quarry
northeast of Santa Rosa was used for base material and fill in road-
ways. In May, Joe Malugani purchased the Mark West quarry from
A. J. Snodgrass.

An average of five wells, compared with three in 1960, were produc-
tive, at the only gasfield (Petaluma) in the county, and production
rose nearly 100 percent over that in 1960. Two new wells were com-
pleted in the Petaluma field during the year. One exploratory well
was drilled, but abandoned as a dry hole at 1,750 feet.

Mercury was produced at the Culver-Baer (Buckman) mine in the
Geyser area and the Mt. Jackson-Great Western mine near Guerne-
ville. In August, operations at the latter property were suspended
by Sonoma Quicksilver Mines, Inc., and resumed about a month later
by Glenn Truitt & Associates. Output exceeded 2,500 flasks of
mercury.

Stanislaus.—Building and road-construction, particularly in the
Modesto area, required more sand and gravel than in 1960. The prin-
cipal producers worked streambed and flood-plain deposits of the
Tuolumne and Stanislaus Rivers and Orestimba Creek. Sand and
gravel preparation plants were near Modesto, Hughson, Waterford,
Riverbank, Oakdale, and Newman. Decomposed granite was quarried
by State highway crews for use in road maintenance and repair. In
the Oakdale area, E. H. Metcalf Materials dug ball clay for use in
whiteware, fire clay for mortar and rotary drilling muds, and miscel-
laneous clay used in heavy clay products. Western States Minerals
Co. mined fire clay near Knights Ferry for heavy clay products and
ball clay for use in whiteware, pottery, and floor and wall tile. In
the same area, Lester Raggio produced and sold fire clay for use in
stoneware. Kraftile used fire clay obtained from a deposit near
LaGrange in making heavy clay products.

Except for 4 ounces of gold recovered by panning gravels along
the Tuolumne River, all gold and silver was recovered as a byproduct
by the Putnam Sand & Gravel Co. nonfloating ‘washing plant a few
miles southeast of Waterford.

Sutter—Five new gasfield discoveries were made. On April 4,
Occidental Petroleum Corp. completed the discovery well in the West
Butte field. Production came from four perforations with a combined
interval of 62 feet. The initial test flowed 2,271,000 cubic feet through
a 15/64 bean. Three additional wells were completed in this field by
yearend. A second gasfield discovery (Butte Creek) was made by
the same company with a well completed on September 4 and shut in
the same day. A test on September 3 indicated a flow of 752,000 cubic
feet through a 24/64 bean from a single perforation and a productive
interval of 17 feet. Sacramento Oil & Gas Co. made a well-completion
discovery in the Nicolaus gasfield on July 14; this well flowed initially
at 5,200,000 cubic feet through a 24/64 bean from a 15-foot interval.
Two discoveries were made in August. The most promising of the
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two, the Sutter City field, was discovered by Atlantic Oil Co. on Au-
ust 3. There were five perforations with a combined productive
interval of 119 feet. Initial production was 10,000,000 cubic feet a
day at 1,600/2,000 psi. Four additional wells were completed in the
field, and all were shut in at yearend. On August 23, T. A. Atkinson
brought in a gas-well discovery in the Tisdale field. Under test the
well flowed 8,977,000 cubic feet a day at 2,245/2,525 psi from two
perforations, one 26-foot intervaland one 78-foot interval.

In addition to field discoveries, 26 other wells were drilled for a
total of 193,435 feet; all were abandoned as dry holes. Despite the
new drilling successes, additional completions in established fields,
and an average of 11 (1 more than in 1960) producing gas wells dur-
ing the year, the dry-gas yield was nearly 45 percent below that of
1960.

Paving aggregate was produced from the Bear River sand and
gravel deposits near Rio Oso for use in rerouting State Highway 24.
The Sutter Buttes area west of Live Oak was the source of sand and
gravel used locally for fill and road base and in construction at a Titan
missile base. Riprap was quarried in the Sutter Buttes area. Glad-
ding, McBean & Co. mined miscellaneous clay near Nicolaus and used
the material in heavy clay products.

Yuba Milling Co., Division of Metals Disintegrating Co., Inc. op-
erated a nonmetallic-mineral custom grinding plant in Sutter.

Tehama.—The initial phase of the Red Bluff Division Dam and
related structures required substantial tonnages of sand and gravel
for aggregate and fill and of stone for riprap and fill. Most of the
sand and gravel used for general building and paving came from
deposits near Red Bluff and Richfield. In October the plant of Red
Bluff Sand and Gravel Co. was sold. The new owner leased the
plant to Ransome Co. which operated it the rest of the year. The
interests of Martin Bros., Inc., near Richfield were sold to Thomas
Creek Sand & Gravel Co. State highway crews mined and used vol-
canic cinder for road maintenance.

The three dry-gas fields in the county yielded nearly 50 percent
more natural gas than in 1960. Production came from an average of
11 producing wells, an increase of 6 over the number in 1960. There
were four new well completions in 1961—three in the Kirkwood field
and one in the Corning field. Ten exploratory wells were drilled to
a combined total of 40,807 feet, and all were abandoned as dry holes.

Trinity.—Sand and gravel production was higher than in 1960.
Comparatively large tonnages of aggregate were used in roads and
road structures in the initial construction work at the Lewiston Dam,
and in bridges, powerplant structures, and fish-hatchery units built
as a part of the Trinity River Division of the Central Valley Project.
Building and paving sand and gravel requirements were supplied
by Bureau of Reclamation contractors and by the Trinity Sand &
Gravel Co. at Weaverville. M. W. Brown produced a substantial
quantity of paving aggregate near Trinity Center. Stone for riprap
was quarried in the Island Mountain area and used in constructing
and maintaining railroad embankments.

Gold ores from the Layman mine near Hayfork and the Montezuma
mine east of Lewiston were treated to recover gold and silver. Two
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small suction dredges and a hydraulicking operation worked gravels
along the Trinity River to recover gold and silver; however, most of
the placer gold and silver was recovered by individuals who worked
the gravels by small-scale hand methods.

Tulare.—Mineral-fuel output came from one gasfield (part of the
Trico field) with an average of 59 productive wells (21 more than in
1960) and the Deer Creek oilfield with an average of 22 wells (one
more than in 1960). One new well was completed in the Tulare
County part of the Trico gasfield, and five new wells were completed
in the Deer Creek oilfield. Despite this apparent increase in activity,
dry-gas production declined 4 percent, and the crude-oil yield rose
only 2 percent. Four additional exploratory wells were drilled dur-
ing the year; two wells were abandoned as dry holes, and two were
suspended.

Large tonnages of sand and gravel and stone were prepared for use
by the U.S. Army Corps of Engineers in constructing Terminus Dam
and the associated structures and roads near Lemon Cove. Increased
quantities of sand and gravel and stone were produced for building
and paving projects of Government road agencies, the Federal Bureau
of Reclamation, and the National Park Service. Commercial pro-
ducers and contractors worked flood-plain deposits of the Kaweah
and Tule Rivers to produce sand and gravel in the Lemon Cove and
Porterville areas. Granite and limestone were quarried near project
sites for use in dam and road construction. Macco Corp. mined crude
barite in 9-mile Canyon from The Barite King and Queen mines.
Southwestern Minerals, Inc., mined crude barite at the Finn mine.
All mine production was shipped to the Macco Corp. processing plant
in Kern County. S. P. Brick Co. mined miscellaneous clay near
Exeter for its own use in making brick and other heavy clay products.

Tuolumne.—Sand and gravel produced in the county was used chiefly
in reconstructing State Highway 108 near Dardanelle, the Big Oak
Flat section of State Highway 120, and in a water and power project
near Groveland. County maintenance crews quarried riprap and
roadstone near Long Bar, Columbia, and Chinese Camp for their
own use. Granite quarried at Drew Meadow by employees of the
Hetch Hetchy Water & Power Department was used for road base.
Limestone from the Sonora underground quarry was used in making
lime for use in manufacturing paper and in refining sugar. Marble
was quarried in the Sonora area for use as terrazzo. Miscellaneous
stone from the Tune quarry near Twain Harte was used for roofing
granules and as base and surface material in roads. U.S. Lime Prod-
ucts Division, The Flintkote Co., produced quicklime and hydrated
lime in its Sonora plant for use by construction, agricultural, chemi-
cal, and other industries. Pacific Clay Products Co. quarried shale
nealé Sonora and used the material in manufacturing heavy clay
products.

Gold ore obtained from the Hidden Treasure mine near Italian
Bar in 1961 and from the Confidence mine, near Confidence, in 1934
and treated in 1961 contained recoverable gold and silver. Some free
gold was recovered at the Golden Rule mine near Sonora. A few
ounces of placer gold was recovered from stream gravels by panning.

Ventura.—Crude-oil production declined 7 percent despite an average
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of 43 more productive wells than in 1960. There was considerable
drilling, most of which was centered in the Ventura (20 new well
completions), Rincon (12), and Montalvo West (11) fields. No new
fields or pools were discovered. Thirty-two exploratory wells were
drilled totaling 179,798 feet; 24 of these were abandoned as dry holes,
and 8 were suspended. Natural-gas output (from oil zones) de-
clined 2 percent in 1961. Dry-gas production, all from the gas zone
of the Montalvo West field, increased 23 percent; the number of
producing wells was 2 in both 1960 and 1961. The number and loca-
tions of operating refineries and natural gasoline and cycle plants
were the same as in 1960. Output decreased 5 percent for natural
gasoline and cycle products and increased 4 percent for LP gases.

Building construction and road paving at the Point Mugu Naval
Missile Center, freeway projects on U.S. Highways 101 and 899,
and various construction jobs in the Oxnard, Ventura, and Ojai areas
required substantially larger tonnages of sand and gravel than were
produced in 1960. Most of the aggregate and base material for roads
and building foundations came from plants in the El Rio, Saticoy,
and Santa Paula areas near the Santa Clara River. Plants also were
operated near Santa Susana, Thousand Oaks, and Moorpark. Near

anta Susana, Western Lime Products Co. quarried decomposed
oystershell which was used as a filler in fertilizers and animal feeds
and for poultry grit. Sandstone and miscellaneous stone were quar-
ried near Oxnard and Camarillo for use as riprap in breakwater and
levee construction and for boat-harbor improvements. Stone quar-
ries near Ojai, Fillmore, and Simi supplied dimension building stone.
Shale, quarried near Ventura by Rocklite Products, Inc., and near
Frazier Park by Ridgelite Products, Inc., was expanded by the pro-
ducers for use as lightweight aggregate. Crude gypsum mined in
Quatel Canyon, south of Maricopa, by Monolith Cement Co. was
consumed in the producer’s Kern County cement plant.

Yolo.—Sand and gravel produced along Cache &eek near Madison,
Yolo, and Woodland was Erepared for use as aggregate and road-
base material. Much of the output was consumed in constructing
and maintaining State and county roads, including the new Yolo
Causeway and projects in the Dunnigan, Brooks, and Davis areas.
American Crystal Sugar Co. at Clarksburg and Spreckels Sugar Co.
at Woodland used coke-fired shaft-type kilns to produce lime from
purchased limestone for their own needs.

A new gasfield discovery (Sacramento By-pass field) was made
by Phillips Petroleum Co. with a well completion on November 12.
Under test the well flowed 1,392,000 cubic feet a day from a 7-foot
productive interval under 700 psi through a 24/64 bean. There were
two new well completions in the Winters field during the year and
one in the Dunnigan Hills field. Despite the apparent increase in
activity and in average number of productive wells, dry-gas produc-
tion declined 9 percent from that in 1960. Sixteen unsuccessful ex-
ploratory wells were drilled to a total of 128,685 feet; all were
abandoned as dry holes.

The Reed mercury mine and mill was operated by Universal Sil-
vers, Inc. Only a small tonnage of new ore was mined and furnaced,
and most of the more than 1,000 flasks of mercury produced was
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recovered in processing old tailings and ore mined in 1960. Consider-
able exploration and development was completed by the operator
during 1961.

Yuba.—The principal placer-gold operation in the State was on the
Yuba River near Marysville. Yuba Gold Fields Division, Yuba
Consolidated Industries, Inc., operated four bucketline dredges in
the area and recovered gold, silver, and platinum-group metals. A
high percentage of the output of these metals in California was cred-
ited to this operation. All other placer gold and silver in the county
was recovered by miners and prospectors who worked stream gravels
by small-scale hand methods. Gold ore mined from the Good Hope
property near Waldo Junction was treated to yield gold and silver;
the Good Hope was virtually the only lode mining operation that
produced any significant quantity of metal.

Streambed deposits and dredge tailings in the Marysville area were
the chief sources for sand and gravel produced and prepared for con-
crete aggregate, road base and drain rock, and sand for plaster, blast
and engine uses. Much of the output was consumed in building and
road construction on State Highways 20 and 24 in the Marysville
area. Some of the material was trucked into neighboring counties
for structural and paving use. A clay pit near Wheatland yielded
miscellaneous clay used by Gladding, McBean & Co. in manufacturing
draintile and sewer pipe.



The Mineral Industry of Colorado
By D. H. Mullen*

2

E VALUE of mineral production from the mines, quarries,
and wells in Colorado in 1961 was $343.3 million, a slight gain
over that of 1960. Declines of less than 1 percent in the value

of the mineral fuels and metals were recorded, whereas there was a
5-percent increase in the value of the nonmetallic minerals. Of the
mineral fuels, coal increased 8 percent because of increased con-
sumption by The Colorado Fuel and Iron Corp. (CF&I) at its steel
plant at Pueblo and because of the continued rise in coal consumption
at thermal electric plants. Gains also were recorded in the value of
natural gas liquids recovered at natural gas plants and peat. In
1961 the values of carbon dioxide and crude petroleum produced
declined 5 percent and 2 percent, respectively. The drop in petro-
leum output resulted from lower output at the Adena-Adena South
field in Morgan County and the Rangely field in Rio Blanco County,
the two “giant’” fields (production plus reserves equal 1 million
barrels or more) in the State. Both of these fields were under unit
operation with long-range programs for secondary recovery through
waterflooding—methods that will result in a sustained rate of output
over a considerable period of years. Production from new discoveries
did not equal the decline in output from the two “giant” fields.

Gains in value of production were recorded for all of the metal
commodities except lead, molybdenum, and uranium ore. Lead
production was curtailed because of the continued low price. Greater
quantities of molybdenum and uranium ores were mined; however,
the metal content of each was lower, which resulted in a decline in
value for each.

Of the nonmetals produced, seven gained and seven lost in value
of output. Two of the major nonmetal commodities that showed
large increases were cement and stone. The very substantial advance
in the value of lime cannot be compared with that of 1960 because
captive lime production by processors of beet sugar was included for
the first time in 1961. Gains and losses of the remaining nonmetal
commodities were minor.

1 Mining engineer, Bureau of Mines, Denver, Colo.
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TABLE 1.—Mineral production in Colorado !

1960 1961
Mineral
: Value Value
Quantity |1 ousands)| QUARHEY |(thousands)
Beryllium concentrate..._..__ short tons, gross weight__ 304 $53 819 )
Carbon dioxide (natural)_-_..._.__ thousand cubic feet.. 155,871 20 167,872 $19
Clays. thousand short tons_. 4 1,424 556 1,241
Coal (bituminous).. do.._. 3,607 21,090 3,678 22,787
Copper (recoverable content of ores, ete. ),_.short tons.. 3, 247 2,085 4,141 2,485
Feldspar. long tons__ ® 2) 14,129 99
Gem stones. (3) 36
Gold (recoverable content of ores, etc.)--troy ounces.. 61, 269 2,144 67, 515 2,363
GYPSUM - - o oo ool ousand short tons.._ 82 296 85 320
Tron ore (usable)..._thousand long tons, gross weight__ 11 80 27 190
Lead (recoverable content of ores, ete.)_.._. short tons._. 18,080 4,231 17,755 3,658
Lime. thousand short tons_. @ @ 75 1,319
Mica (scrap) short tons_. 340 4 600 10
Natural gas._. million cubic feet__. 107,404 12,781 108,142 12,544
Natural gas liquids:
Natural gasoline thousand gallons__ 73,179 4,138 76, 880 3,627
LP gascs. [ . 104,275 4,938 115,410 5,498
Peat_ short tons.. 9,384 37 , 894 44
Petroleum (crude) .- - --—..- thousand 42-gallon barrels__ 47,469 137, 660 4 46,746 4134,628
Pumice. thousand short tons_. 32 70 44
Sand and gravel do.... 19,053 16, 882 18, 360 16, 946
Silver (reeoverable content of ores, etc.)
thousand troy ounces. . 1,659 1,502 1, 965 1,817
Stone thousand short tons.. 2,442 4,651 2,451 5,301
Tin (content of concentrate) ..o oo long tons__ 10 12 2
Uranium ore. short tons__| 1,149, 583 23,462 | 1,282,462 21, 509
Vanadium. do..__ 4,026 2 4,149
Zine (recoverable content of ores, ete.) _..._____ do__.. 31,278 8,070 42,647 9,809
Value of items that cannot be disclosed: Cement, fiuor-
spar, molybdenum, perlite, pyrites, salt, tungsten
concentrate, and values indicated by 00tT0te 2oreeo oo coeeceme 99,743 99, 860
Total Colorado 5. - 6343,104 ' _______.__ 343, 256
b 1 Pro((liuctlo)n as measured by mine shipments, sales, or marketable production (including consumption
y producers
3 Figure withheld to avoid disclosing individual company confidential data.
3 Weight not rooorded
4 Preliminary figur
s Total ad;usted to ehminate duplicating value of raw materials used in manufacturing cement and lime.
¢ Revised figure.
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F1eure 2.—Value of mine production of gold, silver, lead, and zinc and total
value of these minerals (including copper) in Colorado, 1935-61.

Employment and Injuries.—Final data for 1960 and preliminary
data for 1961 compiled by the Bureau of Mines for employment and
injuries in the Colorado mineral industries, excluding the petroleum
industry, are shown in table 2.

TABLE 2.—Employment and injuries in the mineral industries !

e
Average Injuries Frequency
Number | number Total rate (in-
Industry of opera- | of men | man-hours juries per
tions 2 |employed| worked Fatal | Nonfatal| million
man-hours)
1960:
Nonferrous mines, mills, and
smelters (excluding uranium) 195 1,712 | 2,808,415 1 198 70.9
Uranium mines and mills. 461 2,887 | 5,524,488 7 218 40.7
Ferrous mines and mills. 7 975 | 2,772,905 66 23.8
Sand and gravel plants 207 1,203 | 1,787,901 |. 43 24,1
Stone quarries and plants 121 580 | 1,141,407 27 23.7
Nonmetal mines and mills (o
than sand and gravel and stone)... 73 508 860, 957 2 45 54.6
Coaland coke._ oo ____ 120 2,423 | 3,672,728 2 154 42.5
Total 1,195 10,297 | 18, 568, 801 12 751 41.1
1961:3
Nonferrous mines, mills, and
smelters (exrluding uranium)._.._. 233 1,653 | 2,897,521 202 69.7
Uranium mines and mills. ... - 348 2,626 | 5,129,515 3 144 28.7
Ferrous mines and mills. - 11 1,109 | 3,130,316 3 73 24.3
Sand and gravel plants._ . - 282 1,163 , 865, 15 8.6
Stone quarries and plants.__________ 139 712 | 1,284,307 31 24.1
Nonmetal mines and mills (other
than sand and gravel and stone)_ . 94 456 655,076 {-coeee-- 6 9.2
Coal and coke 119 1,926 | 3,267,322 6 113 36.4
Total 1,226 9,645 | 18,229,925 13 584 32.7
1 Excludes petroleum.

2 Each mine and mill counted.
3 Preliminary figures,
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Government Programs.—General Services Administration (GSA)
purchased beryllium concentrate (beryl) from Colorado deposits at
1ts buying station at Custer, S. Dak.

Two Office of Mineral Exploration (OME) contracts were executed
in 1961, one to Humphreys Exploration Co. for exploration for silver-
lead-zinc ore in Mineral County and one to Consolidated Parnett
Corp. for exploration for lead-zinc ore in Summit County. Total
amount of the loans was $237,000 with a 50-percent participation by
the Government.

Public Law 87-347, approved in October, provided for benefit
payments to eligible, small domestic lead-zinc producers, beginning
in January 1962. The program, which was to operate through
1965, was designed to alleviate some of the distress in the industr£&
resulting from low metal prices. By the close of the year, inquiries
had been made regarding this law by several Colorado lead-zinc mine
operators.

Public Law 87-300, approved in September, provided for a compre-
hensive study of health and safety conditions in metal and nonmetal
mines. The Secretary of the Interior through the Bureau of Mines
inaugurated a detailed program for collecting data and inspecting
mines during 1962. A complete report of the findings was to be sub-
mitted to the Congress in September 1963.

The Bureau of Mines, through its Denver office, continued its
widespread and comprehensive investigation of the occurrence, re-
serves, utilization, and economics of mineral deposits in the eight
States comprising Region ITI. Reports ? of the investigations and
studies were published.

A series of mineral studies and 34 mineral examinations of proposed
reservoir sites were made under the interagency Missouri River Basin
Project that contributed to the land, water, and power developments
of other agencies—principally the Federal Bureau of Reclamation
and U.S. Army Corps of Engineers.

The Bureau of Mines, at Denver, continued engineering research
and rock mechanics studies as applied to ground control. Engineering
research was emphasized in three categories: Sampling-methods
research, mine-systems analysis, and operations research applied to
problems of mineral exploration. Reports ® describing results of the
mvestigations were published.

80:7?%%’ Vfo%' Tungsten Deposits of Gila, Yavapai, and Mohave Counties, Ariz. BuMines Inf. Cire.
, 1961, 104 pp.
Dare, W. L. Mining Methods and Techniaues Used at the Radon Longwall Operations, Hecla Mining
Co., San Juan County, Utah. BuMines Inf. Circ. 8004, 1961, 54 Ep‘
. Uraninm Mining in the Lukachukai Mountains, Apache County, Ariz., Kerr-McGee Oil Indus-
tries, Inc. BuMines Inf. Cire. 8011, 1961, 30 pp.

Dow, V.T. Magnetiteand Ilmenite Resources, Iron Mountain Area, Albany County, Wyo. BuMines
Inf. Cire. 8037, 1961, 133 pp.

Everett, F. D, Tungsten Deposits of Utah. BuMines Inf. Cire. 8014, 1961, 44 pp.

Farnham, L. L., L. A, Stewart, and C. W. Delong. Manganese Deposits of Eastern Arizona. BuMines
Inf. Cire. 7990, 1961, 178 pp.

Stewart, L. A. Mining Methods and Costs, Regal Asbestos Mine, Jaquays Mining Corp., Gila County,
Ariz. BuMines Inf. Cire. 7986, 1961, 53 pp.

Van Sant, J. N. Refractory-Clay Deposits of Wyoming. BuMines Rept. of Inv. 5652, 1961, 105 pp.

3 Becker, R. M., and Scott W, Hazen, Jr. Particle Statistics of Infinite Populations as Applied to Mine
Ssmpling. BuMines Rept. of Inv. 5669, 1961, 79 pp. i

Hazen, Scott W., Jr. Statistical Analysis of Sample Data for Estimating Ore. BuMines Rept. of Inv.
5835, 1961, 27 pp.
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The Bureau of Mines continued its long-range investigations
of coal utilization at Denver. Studies included entrained-state low-
temperature carbonization of bituminous coals and lignites, coking
properties of selected western coals, static-bed and swep t-bed car-
bonization assays under two pressure conditions, and "yields and
properties of low-temperature tar. Two reports * covering parts of the
investigations were published.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

The value of the mineral fuels—carbon dioxide, coal, natural gas,
natural gas liquids, peat, and petroleum —was $179.1 million, a
slight decrease below that of 1960, and represented 52 percent of the
value of all mineral production in Colorado. Gains were recorded
in the value of all of the mineral fuels except carbon dioxide and
crude petroleum, which declined 5 and 2 percent, respectively.

Asphalt and Related Bitumens.—Gilsonite, mined at Bonanza,
Utah, was processed at the American Gilsonite Co. plant near Fruita.
Substantial quantities of gasoline, diesel fuel, and metallurgical
coke were produced from the gilsonite. The company announced
plans for a $300,000 addition to the plant from which 325 barrels
a day of liquid petroleum gases (propane with some butane) would
be produced. Agreements were made with Tuloma Gas Products
Co., a subsidiary of American Oil Co., to market the product in the
Grand Junction area.

Considerable attention was directed to the resumption of shale-oil
investigation at the Government-owned plant at Rifle. Congres-
sional bills were introduced that would permit reopening the plant
and continuing experimental work by private contractors through
either the U.S. Department of the N avy or the Department of t%e
Interior. Oil Shale Corp., a New York-based firm with substantial
holdings of oil-shale land, continued research through the Denver
Research Institute.

Carbon Dioxide.—Natural carbon dioxide production, from wells
in Montezuma and Las Animas Counties, increased 8 percent over
that of 1960. The gas was processed into dry ice and liquid carbon
dioxide at plants in Bent and Montezuma Counties. Carbon dioxide
occurring in substantial quantities in oil wells in Jackson County
was vented.

Coal (Bituminous).—Total coal production from 85 underground
and 6 strip mines increased 2 percent in quantity and 8 percent in
value over that of 1960. The gain was attributed to the Increasing
demand for electric power and to additional quantities of coal used
at the steel mills of CF &I at Pueblo and the Columbia-Geneva Steel
Division of United States Steel Corp. (U.S. Steel) at its mills in Utah.

4 Landers, W, S.,J. B. Goodman, and D. J. Donaven. Low-Temperature Carbonization Assays of Coals
and Relation of Yields to Analyses. BuMines Rept. of Inv. 5904, 1961, 41 pp.

Landers, W. 8., V. F. Parry, Manuel Gomez, E. O. Wagner, J. B. éoodman, and C. R. Nelson. Car-
bonizing Properties of Wyoming Coals. BuMines Rept. of Inv. 5731, 1961, 74 pp.
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TABLE 3.—Coal (bituminous) production, by counties
(Excludes mines producing less than 1,000 short tons)

1960 1961
County
Average Average
Short tons value })er Short tons value per
ton ton !
Delta. . 69, 893 $5.37 57,137 $5.34
El Paso 2667, 106 27.25 2791, 462 27.35
Fremont A 3. 55 308, 537 3.59
Garfield 14, 798 7.50 16, 092 7.00
Gunnison 270, 640 5.51 258, 766 6.34
Huerfano.... 60, 352 6.36 46, 890 6.32
Jackson 169, 903 (I)
La Plata 30, 646 4.17 29, 518 4,29
Las Animas. 697, 508 9.25 794, 371 9. 52
Mesa 107, 197 5.46 123, 575 5.44
Moffat. (2 2’) [Q] ®
Montrose. - [Q 0 Q] (O}
Pitkin_-. Q) ® @ @)
Rio Blanco. - 11,106 4.99 10, 634 6.21
Routt 467, 515 4.03 446, 522 3.
Weld 741, 505 4.34 794, 442 4.24
Total 3, 607, 286 5.85 3,677,946 6.20

1Value received or charged for coal f.0.b. mine, including selling cost (includes a value for coal not sold
but used by producer, such as mine fuel and coal coked as estimated by producer at average prices that
might have been received if such coal had been sold commercially).

2Production of Moffat, Montrose, and Pitkin Counties combined with El Paso County to avoid dis-
closing individual company confidential data. .

3 Average value of Jackson County concealed to avoid disclosing individual company confidential data.

two 150-megawatt generating stations in the Denver-Boulder area
in 1962. These plants, the largest in the Rocky Mountain area when
completed, would use coal and natural gas for fuel. Several companies
conducted extensive investigations and coal-drilling programs in north-
western Colorado. Private utility companies and associations an-
nounced plans for constructing large coal-burning electric-generating
plants in the area. The proposed plants would supplement the hydro-
electric power being developed by the Colorado River storage project
at Flaming Gorge in Utah and Glen Canyon in Arizona. The lants
also would provide for an anticipated increase in demand for electric
power. Coforado Ute Electric Association, a cooperative, and
Western Colorado Power Co., a subsidiary of Utah Power and Light
Co., proposed construction of generating plants in the area; initial
capacity would be 150 megawatts, with an ultimate capacity of 600
megawatts by 1970.

Natural Gas.—Dry natural gas and oil-well gas were produced in 16
counties. Dry natural gas came from 462 wells in 51 fields. Oil-well
gas was processed at natural gas plants for the recovery of natural
gasoline, butane, and propane. Natural gas marketed through
pipelines was 1 percent greater in quantity and 2 percent less in value
than in 1960. Natural gas storage in the abandoned Leyden coal
mine northwest of Arvada in Jefferson County by PSC, which was
approved by the Colorado Oil and Gas Conservation Commission in
September 1960, proved highly successful. Approximately 1 billion
cubic feet of gas stored during the summer months was readily avail-
able as needed during periods of peak demand. During a record-

Public Service Company of Colorado (PSC) planned to construct



THE MINERAL INDUSTRY OF COLORADO 223

breaking cold wave in the Denver area in December, withdrawals of
20 to 50 million cubic feet a day were made successfully. The facility
assured the Denver area of an adequate supply of natural gas under
all climatic conditions. Plans were announced, late in 1961, to extend
the Nation’s highest natural gas pipeline from Del Norte in Rio
Grande County to serve the western slope cities of Saguache, Buena
Vista, 2-mile-high Leadville, and the Climax molybdenum mine at
Climax. The pipeline would traverse some of the most rugged terrain
in the Rocky Mountains and cross the Continental Divide at an alti-
tude of 12,000 feet. The gas would come from the Ignacio field in
La Plata County.

Natural Gas Liquids.—Natural gas liquids—natural gasoline,
butane, and propane—were recovered at 16 plants in 7 counties.
Production was 8 percent above that of 1960, although the value
increased only 1 percent because of a sharply reduced unit value
for natural gasoline. According to the annual report ® of the Colorado
Oil and Gas Conservation Commission, throughput at the plants,
including one compressor plant where no liquids were recovered,
was 103.4 billion cubic feet, with the recovery of 4.5 million barrels
of liquid products. Residual gas was marketed through pipelines
except at the Rangely plant in Rio Blanco County, where it was
used for repressuring the Rangely oilfield. Three absorption, five
refrigeration, and eight refrigeration-absorption plants were operated.

Peat.—Peat production in Boulder, Gilpin, and Teller Counties
was 5 percent greater than in 1960. The entire output was used as
a soil conditioner and as an admixture in organic fertilizers.

Petroleum.—Petroleum production from 2,023 wells in 262 fields
was 46.7 million barrels, 2 percent below that of 1960. Most of the
decline was represented in lower output at the Adena-Adena South
field in Morgan County and at the Rangely field in Rio Blanco County.
Increased output from other fields and production from new dis-
coveries about equaled declines in older fields. Of the major pro-
ducing counties, only Washington showed an increased output,
compared with that of 1960. At yearend the State was ranked 13th
in reserves, with 362 million barrels.

Exploratory and development drilling was at a lower rate than
in 1960. Most of the successful exploratory wells were in eastern
and southeastern fields. A total of 662 wells (303 exploratory and
359 development) was completed compared with 706 wells (358
exploratory and 348 development) completed in 1960. In 1961
footage drilled was 3.2 million feet compared with 3.5 million feet
in 1960. There were 12 oil and 19 gas discoveries compared with
24 oil and 23 gas discoveries in 1960. Major exploratory drilling
was done in Washington, Logan, and Morgan Counties in eastern
Colorado and in Rio Blanco County in western Colorado. Major
development drilling was done in Rio Blanco, Washington, Logan,
and Morgan Counties, with the greatest number of completions
(76) in Rio Blanco County. Considerable development drilling,
primarily for gas, was done in La Plata and Baca Counties.

8 Colorado Oil and Gas Conservation Commission, Colorado Oil and Gas Statistics for 1961, Part III,
Gasoline and Extraction Plants, 1962, 4 pp.
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TABLE 4,—Crude petroleum production, by counties !

(Thousand barrels)
County 1960 1961 2 Principal fields in 1961 in order of production
Adams 942 909 | Badger Creek, Middlemist, Beacon.
Archuleta. 103 gg mee Gramps.
8 1| Bent’s Fort.
2 3 Boulder.
27 28 | Floren
853 591 McCallum, Battleship, South McCallum.
8 10 | Brandon.
21 42 | Red Mesa,
192 187 | Fort (‘ollms, Wellington.
4, 583 4,451 | Northwest Graylin, Cliff, Lewis Creek, Luft, Yenter.
1,822 1,417 | Danforth Hills Moﬂat Iles, Buck Peak.
80 107 | Flodine Park, Towaoc.
9,301 8,947 | Adena, Sand Rlver, Bijou, Zorichak, West Bijou.
Prowers._ - _ - 1 | Barrel Sprmgs
Rio Blanco 19, 803 19,004 | Rangely, Wilson Creek.
outt._.____. 10 145 | Sage Creek, Tow Creek.
Washington 8,031 9,285 | Plum Bush Creek, Little Beaver, Big Beaver.
eld 1,584 1,492 | Pierce, Black Hollow.
Yuma. oo 2 Laird.
Total oooooceooe 47, 469 46, 746

1 Based on Colorado Oil and Gas Conservation Commission county data adjusted to Bureau of Mines

otal.
2 Preliminary figures.

TABLE 5.—Wildcat- and development-well completions in 1961, by counties

County Crude|Gas| Dry| Totall Foot- County Crude!Gas Dry| Total| Foot-
age age
‘Wildeat: Weld )1 11| 67,100
Adams 13 13 | 79,000 1 1 3,900
1 1| 5,700
15 19 | 84,200 19 | 272 | 303 [1,477,400
4 41 19,800
2 21 9,5
2 2| 5 R I b 15 | 80,100
2 21 13,300 3 6, 800
1 19, 221 14 36 | 126,000
1 1| 4,500 1 1 4,800
1 1| 4,200 Boulder. 4 4| 10,200
1 1 , 500 Fremont._._____ 3 3 8,700
11 14 | 57,300 Garﬁeld_ 3 1 4| 20,600
.......... 2 2| 2,900 1 1 4] 24,600
Gunnison 1 1) 5,100 5 2 71 34,100
Huerfano._..._. 1 1| 2,000 11 49 | 310,800
Jackson_._...___ 5 5119, - 1 4, 600
Xit Carson 1 1] 5,200 33 48 | 239,700
Larimer_.______ 1 1 100 2 5| 23,400
La Plata. ... 2 3| 9,700 3 11| 59,100
Logan ... 21 1] 33 36 211,000 5 71 17,700
Mesa- oo 4 5 9 , 900 14 25 | 147,400
Moffat oo fooaeo O I 11 15 | 82,300 1 1 5,000
> 7 9 | 36,300 Rio Blanco. 34 76 | 251,500
2 21 15,000 San Miguel... 1 1 9,400
28 32 (185,400 ‘Washington. . 21 .| 30 51 | 247,800
2 2| 9,400 el 1| & 6| 35,600
1 2 | 11,600 Yuma. .o RN B | 1 5,100
: 5 6 | 31,500
Rio Blanco.-... 11 21 23 26 | 90,900 Total .__.____ 283 (95| 181 | 359 |1,673,000
Routt .| _____ U 5 | 14,100
San Miguel_____ 1 3 5 4.,800 Total all
Sedgwick __.___|._____ e 1 1| 3,600 drilling.____ 395|114 | 453 | 662 |3,150,400
‘Washington..__ 3 |--—-| 63 65 281, 500 -

1 Condensate-well completion.

2 Includes 1 condensate-well completion.
i Includes 2 condensate-well completions (1 wildcat and 1 development).

Source: Oil and Gas Journal.



TABLE 6.—0il and gas discoveries in 1961

’

Location Initial pro-
duction
Producing | Producing | Total Thou-| Comple-
County and field Well Operator formation interval |depth | Bar-] sand | tion date Remarks
Sec- | Town- (feet) (feet) | rels | cubic
tion | ship | Range oil | feet
per | gas
day | per
day
No. 1 Tevebaugh.._... Horizon Oil & Gas Co. 7|348. 42 W, | Morrow....| 4,691-4,694 | 5,131 | 106 |-.._.___ July 26 | Pumped.
No. 1-10 Lepel - do. 10 | 32 8. 44 W. | Topeka....| 3,324-3,332 | 5,661 |--_-- 2,225 | Jan. 20 Ca]culaéed absolute
open flow.
No. 1 Burchfield. ... Keith L. Rising, 4328, |43W. |oeee do.....- 3,245-3,258 | 3,450 |----- 2,500 | Feb. 25 | Flowed.
Trustee; Germany
Investment; Wig-
gins Brothers.
a g’litlldgat .......... No. 1-12 Trahern.._... Horizon Oil& GasCo.| 121|328, |[43W. |..... do-..-- 3,205-3,220 | 3,250 |---.- 2,600 | May 25 Do.
arfield Count
Wudcan..-_si _____ No. 1 Gross-Hahne- Southern Union 8| 78, 94 W. | Mesaverde.| 6,180-7,394 | 7,560 [-.-.-- 1,411 | Jan. 13 Do.
wald. Production Co.
DOoccecceee No. 29-956 Govern-  |..... Lo T SR 29| 78. 95 W, |- do......| 4,880-6,509 | 6,509 |._... 1,800 | Aug. 17 | Flowed—open hole.
ment.
Larimer County: No. 1 Trindle. .cco.- Lakota Petroleum 30| 5N. | 68 W. | Lyons...... 6,530-6,592 | 6,621 | 115 |.___.__ Dec. 21 | Pumped—new pro-
Loveland. orp. ducing horizon.
Logan County:
Horn...occoaa- No. 1 8indt. oo TiI[])lps Drilling Co., 15 | 11 N. | 63 W. | DakotaJ...| 5,467-5,473 | 5,541 | 17 |.__.... Feb. 13 | Pumped.
C.
Nabar...ceeeeoaan No. S-1 Colorado..... South Tgxas Develop-| 32| 11N, | 64 W. |- Lo [ S Notch a; . 5,419 | 53 |-ccaee- July 21 Do.
ment Co. 5,28

Bronco........... No. 1 Carey-ceuccann-- A. T, Skaer. cccaeeemo- 26| ON. | 53 W, |..._. (6 1o J— 4,905-4,909 | 5,155 6| 1,449 | Aug. 16 Flowelg. 01d well
work over,

Falcon._._._...... No. 1 Fehringer....... Stuarco Oil Co., Inc...| 34| 12N, | 52 W. | DakotaD..| 5,076-5,080 | 5,264 | 110 |- oo Oct. 13 | Pumped.

f1cT:Y . No.1Budin. _._.____ Pfeifer Oil & Gas 12| 8N. | 556 W. | Dakota J.._| 5,318-5,320 | 5,369 | 148 |_._--_ May 2 | Pumped. Old well

Production Co. work over.
Mesa County:
ameo. - - .- «-=--| No. 1 Federal- Ambassador Oil Corp.| 35| 98. | 99 W. | Dakota._..| 6,222-6,235 | 7,009 |.--.- 5,318 | Oct. 2 | Flowed.
Colorado-C. 6, 320~6, 333
Fruita...........| No, 1 Christiana- The Frontier Refin- 91 98. |101W. | Buckhorn..| 2,597-2,603 | 2,603 |----- 4,653 | Mar. 8 | Flowed—open hole.
Government. ing Co.
Wildeat..........] No.1 US-Moran...... Apache Oil Corp., 28 1 108, | 96 W. | Corcoran._._| 3,438-3,492 | 3,850 |...-- 1,200 | Nov. 14 | Flowed. Old well
Petroleum, Inc. drilled deeper.
0Old total depth
to 3,071,
Montezuma County: .

Aztec Washo_.__. No. 9 Ute Mountain..| California Oil Co...... 8| 32N. | 17W. | Tocito-...- 899- 904 940 2 Nov. 3| Pumped. Old well
work over. Old
total depth to
1,268. Plugged
back to 940,

0avd0TI0D A0 XUILSAANI TVHEININ HHL
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TABLE 6.—0il and gas discoveries in 1961—Continued

Location Initial pro-
duction
Producing | Producing | Total Thou-| Comple-
County and field Well Operator formation interval |depth | Bar-| sand | tion date Remarks
Sec- | Town- (feet) (feet) | rels | cubic
tion | ship | Range oil | feet
per | gas
day | per
day
Montezuma
County—Con.
Mancos Creek-..| No. 1 Philmo-Ute..... Graridge Corp.-. 16 | 32 N. | 17 W, | Tocito.-... Ntl)t‘:):ﬁh5 at 2,001 | 18 [ooo... Nov. 9 | Pumped.
,265.

Goodman Point..| No. 2 Rowley.... Thomas L. Nabers....| 6 |36N. | 18 W. | Paradox....| 6, 666-5,669 | 5,719 | ) P Feb. 10 | Pumped—new pro-
ducing horizon.
0ld well work over.
50_§¢ligtotal depth to

Lebanon Unit....| No.1 Unit............ California Oil Co...... 20 | 38N. |16 W. | Cutler._... 3,200-3, 214 | 7,930 Mar. 1| Flowed.

Morgan County:

CactuS_ccacaaaaa No. 1 Whittington....| W, H. Young... 2| 6N. | 58 W. | Dakota J...| 6,013-6,018 | 6,185 Jan. 15 | Pumped. Old well
work over,

RIO- e No. 22-2 Dunne....... Forest Oil Corp. .| 22| 4N. | 58 W. | Dakota D..| 5,764-5,775 | 5,871 May 27 | Flowed.

(3179 90 TN No. 1 Cooke-Longel...| W. H. Young......... 27| 5§N. |60 W, d 6,204-6, 209 | 6,350 Feb. 16 | Flowed. Old well
work over. Old
total depth to §,320.

FOrge. ccccaaaaaaa No. 1-C Doheny- Dow & McHugh Oil 7] 2N. |67TW, |oaeee [ 11 J— 5,491-5,496 | 5,620 | 120 |....... Dec. 30 | Pumped. Old well

Schroeder. 1Co.,C H.L.M.Drill- work over.
ng Co.
Wildeatoacaee--. No. 25 Huey- caacaua-. H.L Hunt__....__... 28| 2N. | 66 W, | Dakota J__| 5,117-5,128 | 5,170 2 580 | Aug. 10 | Flowed.
Pitkin County. Wolf [ No. 1 Caloceeaamaono. Utex Exploratlon Co..| 26| 88, |90 W, | Cozette....| 4,658-4,708 | 5,165 |..... 3,380 | Jan. 4 Do.
Creek Unit. 4,774-4,786
Prov:'l%rs County: No.1Kernaeococanaas Frankfort Oil Co......| 6| 238. | 47 W. | Morrow.... S10t5§§ 4,801 {.....| 375 | Mar, 10 Do.
cat.
Rio Blanco County: [ No. 68-11 Piceance | Mobil Oil CO-oneenns 11| 28. 97 W. | Wasatch...| 5, 185—5 270 | 7,751 | 15 | 5,150 | Sept. 20 | Flowed—new produc-
Piceance Creek. Creek Unit. ing horizon.
‘Washington County
Jack Rabbi No. 2 Kalous. Kimbark Exploration | 20 [ 28. | 56 W. | Dakota J...| 5,189-5,190 | 5,335 [ 63 |.......| July 21 | Pumped. Old well
Co. drilled deeper. Old
total depth to 5,318,
) 5170) « S, No. 1 Downing........ Tipps Drilling Co., | 20| 38. 53 W, |..... do......| 4,708-4,713 | 4,777 | 50 Jan., 26 | Pumped.
ne.
JN: | NLI> 1 Challis Farms, Pl(a}ins Exploration 31| 1N, |53 W. | Dakota D..| 4,886-4,802 | 5,451 | 26 July 30 Do.
0.
Rush-Willadel...| No. 1J ONeS - ccccmmenn Union Texas Natural 26| 38. 51 W. | Dakota J...| 3,038-3,944 | 4,042 | 166 Aug. 1| Pumped—new pro-
as Corp. ducing horizon,
Weld County: Wild-| No. 1 Thomas....oo.__ DeVaughn Oil & Gas | 31 | 7N. | 68 W. | Dakota D..| 6,459-6,463 | 6,570 | 24 Feb, 19 | Flowed. Old well
cat. Co. work over,

Source: Colorado Oil and Gas Conservation Commission. Petroleum Information, 1961 Resume, Oil and Gas Operations in the Rocky Mountain Region.
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METALS

Beryllium.—Beryllium-concentrate (beryl) production, from mines
in Chaffee, Fremont, Larimer, and Park Counties, was more than
double that of 1960. The value, however, increased only moderately
because the average grade of beryllium oxide was 3.51 percent com-
pared with 5.66 percent in 1960. Most of the output was from the
Boomer lode in Park County. Sales were made to the GSA buying
station at Custer, S. Dak., and to Mineral Concentrates and Chemical
Co., Inc., (Mincon), for processing at its plant at Loveland, where
high-quality beryllium chemical compounds were prepared.

Cadmium.—Cadmium was recovered as metal and as compounds
from flue dust, dross, and similar byproducts from other smelters and
processing plants by the American Smelting and Refining Co. (Asarco)
at its Globe plant in Denver. Because the State or country of origin
could not be determined, the value of the refined products was not
included in the State total of mineral value.

Copper.—Copper production from mines in 14 counties increased
28 percent in quantity and 19 percent in value over that of 1960.
The average value per pound was $0.300 compared with $0.321 in
1960. Production from the Idarado mine operated by Idarado
Mining Co., in Ouray and San Miguel Counties; the Eagle mine
operated by The New Jersey Zinc Co., in Eagle County; the Camp
Bird mine operated by Camp Bird Colorado, Inc., in Ouray County;
and the Emperius mine operated by Emperius Mining Co., in Mineral
County, represented 99 percent of total production in the State.

TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in terms of
recoverable metals !

Mines producing Malfierlal Gold (lode and placer) | Silver (lode and placer)
sold or
Year treated 2

Lode Placer (thousand Troy Value |Troy ounces| Value
short tons) ounces |(thousands)|(thousands)|(thousands)
1952-56 (average)_ 131 18 1,158 105, 241 $3, 683 2, 698 $2,441
1957 115 16 1,111 87,928 3,078 2,788 2,523
1958__ 91 17 869 79, 539 2,784 2,056 1,860
1959.. 65 16 769 61,097 2,138 1,341 1,213
1960_.. 70 15 809 61,269 2,144 1, 659 1,502
1961 57 19 938 67,515 2,363 1,965 1,817
18581961 ® 40, 614, 086 915, 370 768, 466 602, 036

Copper Lead Zine

Total

value
Short Value Short Value Short Value |(thousands)

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

1952-56 (average). 3.924 $2, 584 21,0681 $6, 242 40. 352 $10.735 3
1957. 5,115 3,079 21,003 6, 007 47,000 10, 904 25, 591
1 4,193 2,206 14,112 3,302 37.132 7,575 17,727
1959 2, 940 1,805 12.907 2,969 35, 388 8,139 16, 264
1960__- 3,247 2,085 18, 080 4,231 31,278 8.070 18,032
1961 4,141 2,485 17,755 3.658 42, 647 9, 809 20, 132
1858-1961 303, 172 96,574 | 2,779,078 330,947 | 1,967,503 367,933 2,312, 859

1 Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes
re-treated, and ore, old slag, or tailings shipped to smelters during the calendar year indicated.

2 Does not include gravel washed.

$ Data not available,



228

MINERALS YEARBOOK, 1961

Minor producers were the Rico Argentine mine operated by Rico
Argentine Mining Co., in Dolores County, and the Shenandoah mine
operated by Standards Metals Corp., in San Juan County. A small
quantity was recovered from the cleanup at the abandoned Arkansas
Valley smelter at Leadville.

TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
counties, in terms of recoverable metals

Mines producing ! Msii‘:lerial Gold (lode and placer) | Silver (lode and placer)
sold or
County treated 2
Lode Placer |(short tons) Troy Value Troy Value
ounces ounces
........................ 1,115 $39, 025 152 $141
........................ 1 35 -
17 595 799 739
123 4,305 13,735 12, 698
63 2,205 49, 091 45, 384
6,115 214, 025 672, 906 622, 095
539 18, 865 1,890 1, 747
73 2, 556 61 56
81 2,835 206 190
563 19, 705 90 83
539 18, 865 21, 627 19, 994
205 7,175 273 252
624 21, 840 303, 995 281, 040
12 420 _—
6 2. 1
16, 569 579, 915 482,792 446, 336
98 3,430 726 671
764 706
221 7,735 5, 740 5,307
14,414 504, 490 404, 150 373,633
64 2,240 3, 446 , 186
26,073 912, 555 2,578 2,383
57 19 938, 240 67,515 | 2,363.025 | 1,965,021 1,816, 642
70 15 808, 744 61,269 | 2,144,415 | 1,659,037 1,501, 512
Copper Lead Zinc
Total
value
Short tons Value Short tons Value Short tons Value
$39, 166
- PR (. 35
$30 ®) 15/ U R PR 1,385
1, 080 43 8,806 7 $1, 656 28, 545
4, 29 833 171, 444 947 217, 695 441, 018
400, 890 4,213 867,909 24,627 | 5,664,313 7,769,232
1,470 1 , 399 28 6, 417 31,898
............ ®) 41 ) 46 2,698
- ®) 12 3,037
............................................................ 19,788
10, 260 157 32, 455 27 6,176 87,750
570 3) 41 ® 12 8, 050
164, 850 1,884 388, 083 2,371 545, 353 1,401, }ng
R - - JEURETEN R ——— 211
928, 800 5,545 | 1,142,322 7,391 | 1,699,884 4,797, 257
660 3 659 1 207 5,627
300 15 3,111 5 1,184 5,301
9, 360 40 8,219 22 5, 060 35, 681
961, 050 4,895 | 1,008,350 7,101 | 1,633,138 4, 480, 661
990 11 22,670 12 27,657 , 743
____________ - ——- - 914,938
1961 .. 4,141 | 2,484,600 17,755 | 3,657,530 42,647 | 9,808,810 | 20,130, 607
1960- .- 3,247 | 2,084,574 18,080 | 4,230,720 31,278 | 8,069,724 | 18,030,945

1 Operations at slag dumps and old mill or miscellaneous cleanups not counted as producing mines.
2 Does not include gravel washed.
3Less than 0.5 ton.
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in 1961, 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)
Lode ore:
Dry 201 oo ccemeeae 21 | 56,248 | 26,709 4,576 4,900 33,200 56, 400
Dry gold-silver. 1 2, 000 84 1,918 1,100 30, 400 6,700
Drysilver. oo 4 373 4 11, 586 800 13, 800 7,700
Total - oo 26 | 58,621 | 26,797 18,080 6,800 77,400 70, 800
[070] 4] ¢1-3 SR 51 15,764 | 5,232 397, 342 956, 700 57,700 2,700
Copper-lead-zinc__. 6 | 522,397 | 31,075 890,849 | 6,315,100 | 20,932,100 | 23, 008,900
Copper-zine...ooooo_oo__ 1 22 |ececeee 41 1,700 |-cccmoooao , 800
Lead 6 1,028 45 2,242 1,900 51,900 |- __
Lead-zinc 12 | 338,975 | 1,638 634, 351 965,200 | 14, 074, 500 | 56,153, 900
Zinc_ . 18 78 135 400 700 2,100

29 | 878,202 | 38,068 | 1,924,960 | 8,241,000 | 35,116,900 | 85,169, 400

Other “lode’” material:
Gold cleanings and mill

cleanings ® 70 187 ) & 2 P—— 100 |- oeeeeae
Gold tailings. ..o oooooooano. 2 100 14 [0 — 500 100
Lead smelter cleanup. ... ® 1,247 525 21, 627 34,200 315,100 53, 700
Total ceeeemmeeceaee 2 1,417 726 21,712 34,200 315, 700 53, 800

Total “lode’” material.... 57 | 938,240 | 65,591 | 1,964, 752
Gravel (placer operations)...__. 19 1,924 269

Total all sources. - ------- 76 | 938,240 | 67,515 | 1,965,021 | 8,282,000 | 35,510, 000 | 85,234, 600

8,282,000 | 35,510,000 | 85,294, 000

1 Detail will not necessarily add to totals because some mines produced more than one class of material,
2 From properties not classed as mines.

Gold.—Gold produced at placer and lode mines in 21 counties
was 10 percent above that of 1960. Gold from placer operations
was from 19 mines in 8 counties, the major portion recovered in
connection with sand and gravel production. Gold was recovered
by installing sluice boxes in the sand and gravel washing plants in
Adams, Arapahoe, and Jefferson Counties. The other placer opera-
tions, on stream and bench gravels and old tailings in KEagle, Gilpin,
Moffat, Park, and Summit Counties, yielded relatively little gold.
Gold from lode mines was produced at 47 mines in 17 counties, much
of it as a byproduct in producing copper, lead, and zinc. Teller
County led in gold production, from 12 mines in the Cripple Creck
mining district. Of the total gold production, 59 percent was re-
covered as a byproduct in mining complex ores of copper, lead, and
zine, principally in Ouray, San Miguel, and Eagle Counties.

Iron ore.—Iron-ore production was more than double that of 1960.
Expanded output by Pitkin Iron Corp. at its Cooper Fork deposit
above Ashcroft in Pitkin County accounted for this gain. The
entire production was shipped to CF&I for use in its blast furnaces at
Pueblo. Brown ore or limonite mined from surface deposits in
San Juan and San Miguel Counties was used in manufacturing paint
pigments. Most of the iron ore used by CF&I at its Pueblo plant
was from company-owned mines in Wyoming and Utah.
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TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in 1961, by
types of material processed and methods of recovery, in terms of recoverable
metals

Type of material processed and method | Gold (troy |Silver (troy| Copper Lead Zine
of recovery ounces) ounces) (pounds) | (pounds) | (pounds)
Lode:
Amalgamation:
Ore 4,291 1,399
Cleanings. - oo oo ooos 8 4
Total 4,299 1,403
Cyanidation:
Ore 25,989 2,715
Cleanings. 163 2
Total 26,152 2,717
Total recoverable in bullion......... 30, 451 4,120

Concentration, and smelting of concen-
trates:

Ore. 20,245 | 1,534,109 | 7,297,200 | 35,109,000 | 85,218,800
Old tailings 1 [ T P, 500 100
Total 29,256 | 1,534,180 | 7,297,200 | 35,100,500 | 85,218,900
Direct-smelting:
Ore. 5,340 404, 817 950, 600 85, 300 21, 400
Cleanings. .- 541 21, 634 34,200 315, 200 53,700
Old tailings 3 1
Total b, 884 426, 452 984, 800 400, 500 75,100
Placer. 1,924 269
Grand total. . 67,515 | 1,965,021 | 8,282,000 | 35,510,000 | 85,294,000

Lead.—Lead production, from ores of copper, lead, and zinc in
15 counties, declined 2 percent in quantity and 14 percent in value
compared with that of 1960. The weighted-average price of refined
lead was $0.103 compared with $0.117 in 1960. Major production
was from Ouray, San Miguel, Eagle, Mineral, and Dolores Counties.
The Idarado mine was the major producer; other important producing
mines were the Eagle, Camp Bird, Emperius, and Rico Argentine.
A substantial quantity was recovered from the cleanup of the dis-
mantled Arkansas Valley smelter at Leadville. Production began
at the Wellington mine operated by Parnett Consolidated Corp. in
Summit County.

Molybdenum.—Production of molybdenum ore at the Climax
mine in Lake County by Climax Molybdenum Co., Climax Division,
American Metal Climax, Inc., increased 5 percent over that of 1960.
The quantity of molybdenum recovered declined 3 percent because
lower grade ores were withdrawn from the stopes to maintain maxi-
mum draw control of broken ore and to assure a maximum future
recovery. The annual report of the corporation showed that
12,274,000 tons of ore was mined with the recovery of 48,074,000
pounds of molybdenum compared with 11,684,000 tons of ore mined
with a recovery of 49,631,000 pounds of molybdenum in 1960.
Byproduct pyrite, tungsten, and tin also were recovered from the
molybdenum ore.

Silver.—Most of the silver production in 1961 was from mines
producing substantial quantities of copper, lead, and/or zine. Produc-
tion of silver was reported from 44 lode mines in 18 counties and
from 15 placer operations in 4 counties. Of the total produced,
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95 percent was from four mines—one each in Eagle, Mineral, Ouray,
and San Miguel Counties. Silver recovered increased 18 percent in
quantity and 21 percent in value over that of 1960. Previously, the
value of silver was based on the Treasury buying price of $0.9050505
an ounce; however, because of termination of sales to industry by
the Treasury in November and the subsequent rise in price, the value
for 1961 was based on the weighted-average price on the New York
market, or $0.92449 an ounce.

Thallium.—Thallium was recovered as metal and as compounds from
flue dust, dross, and similar byproducts from other smelters and pro-
cessing plants by Asarco at its Globe plant in Denver. Because the
State or country of origin could not be determined, the value of
th? refined products was not included in the State total of mineral
value.

Tin.—Tin was recovered by Climax Molybdenum Co. from flotation
tailing at its Climax molybdenum mine at Climax.

Tungsten.—Tungsten recovered by Climax Molybdenum Co. from
flotation tailing at its Climax molybdenum mine at Climax was more
than double that of 1960. However, the value of output increased
only 90 percent because of weakening of the world tungsten market
in the latter part of 1961.

Uranium.—Production of uranium ore, from 13 counties, was 12
percent more than in 1960; however, because of a decrease in the grade
of ore mined, from 0.25 percent uranium oxide to 0.22 percent, the
mine value declined 8 percent. At some mines, reserves of higher
grade ore were becoming exhausted and only lower grade material
remained. The number of operations remained the same as in 1960,

TABLE 11.—Mine production of uranium ore, by counties !

1960 1961
County Num- Ore Us0s con- F.0.b, Num- Ore U308 F.0.b,
ber of (short tained mine her of (short | contained mine
opera- tons) (pounds) value 2 opera- tons) (pounds) | value2
tions tions
2 4,131 52,181 $238, 088 1 11,436 82,085 $356, 803
1 6 12 24 1 6 14 35
ltli 2(13. 995 11(%S 088 4534, 272 16 29,984 128, 466 502, 862
1 126 8% 3,931
1 ® ® ®
1 ® ® )
1(1) 2(3), 732 32(:33), 38| 1, 4?3&;, 648 6 28, 027 328,439 | 1,492,469
80 120, 438 723,380 | 3,054,964 74 98, 521 595,241 | 2,533,019
l; ®) 2 ® ® " 16 ® ® ®
28? 5%)), 338 | 2, 5%5), 272 | 10, 710), 253 299 538,698 | 2,751,661 | 11,396,284
1 37 213
2 ® ® 3 1 @ ® ®
1 3, 804 17,098 69, 481 7 1,946 8,676 34,163
aguache. .o.... 6 172, 468 534,349 | 1,621,188 6 126, 825 426,267 | 1,387,009
San Miguel....... 85 182, 776 894,968 | 3,686,954 94 142,161 686,840 | 2,815,909
Teller. .. 1 8 29 104
Undistributed 107, 720 517,240 | 2,133,111 304, 850 532,217 990, 024
Total...._..| 522 | 1,149,583 | 5,770,99% | 23, 462, 300 523 | 1,282,462 | 5,539,935 | 21, 508, 681

1 Based on data supplied to the Bureau of Mines by the AEC,
2 F.0.b, mine value; base price, grade premiums, and exploration allowance,
m'bFlvge%m, withheld to avoid disclosing individual company confidential data; included with “Undis-
utedy”
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although some were abandoned and others started. Purchase con-
tracts between the Atomic Energy Commission (AEC) and three
operators were revised to adjust 1961 production to anticipated de-
mands and to provide for continuous operation through 1966 or until
the quantity of concentrate specified in the contract had been deliv-
ered, whichever occurred first. Revised contracts, in all instances,
provided for processing a specified quantity of ore from independent
operators. Revised contracts were completed and approved in March
with Trace Elements Corp., a unit of Union Carbide Nuclear Co.
Division, Union Carbide Corp.; and in May with Vanadium Corpora-
tion of America (VCA) and with Union Carbide Nuclear Co. Division,
Union Carbide Corp., for its mills at Rifle and Uravan.

Vanadium.—Vanadium was recovered from uranium ores that
contained significant quantities of vanadium and that were processed
at plants equipped with vanadium-recovery units. Vanadium was
recovered at uranium ore processing mills in Durango, Grand Junc-
tion, Rifle, Shiprock (N. Mex.), and Uravan. The quantity recovered
was 3 percent above that of 1960. From stockpiles at the mills,
AEC sold in excess of 1 million pounds of vanadium pentoxide to
private firms, Union Carbide Metals Co., VCA, and Derby & Co.,
Ltd. The successful bids ranged from $0.985 to $1.120 per pound.

Zinc.—Zinc production from complex ores of copper, lead, and
zine in 15 counties increased 36 percent in quantity and 22 percent
in value over that of 1960. Over 99 percent of the output was
from five operations—Eagle, Idarado, Camp Bird, Emperius, and
Rico Argentine. The average weighted price for zinc was $0.115
compared with $0.129 in 1960.

NONMETALS

Cement.—Production of portland and masonry cements, at plants
in Fremont and Larimer Counties, rose 6 percent in quantity and
value over that of 1960. Limestone and sandstone used at the plants
were mined from nearby quarries. Portland cement clinker was used
as a base for manufacturing masonry cement at both plants. Most of
the cement output was used in Colorado; however, substantial ship-
ments were made to consumers in Kansas, Montana, Nebraska, New
Mexico, Utah, and Wyoming.

Clays.—Bentonite, fire clay, and miscellaneous clay, produced in
11 counties, increased 13 percent in quantity but declined 13 percent
in value compared with that of 1960. Fire clay production declined
33 percent, whereas miscellaneous clay production increased 82 per-
cent, thus accounting for the drop in total value because of the
relatively lower unit value of miscellaneous clay. Twenty-nine per-
cent of the fire clay was used for refractories; the remainder was used
for building brick, sewer and draintile, and similar heavy clay prod-
ucts. Fire clay from Pueblo County was used almost exclusively
in manufacturing refractory clay products, whereas the fire clay from
deposits in Jefferson County mostly was used for building brick.
The marked increase in production of miscellaneous clay was largely
because of its use in manufacturing lightweight aggregate at a plant
that began operations in August.
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TABLE 12.—Clay production, by counties

1960 1961
County
Short tons Value Short tons Value

Arapahoe.. 2,400 $3, 600
Boulder-- ® Q] o 0]
Custer. ... 2,082 $7,513 1,576 5,355
Douglas 78,140 196, 083 71,375 181, 505
El Paso. 10, 833 42, 868 1) - )
Fremont. 23, 671 105,417 16, 611 61,174
Huerfano 3,720 (@) 4,215 1
Jefferson. . 212,843 607,152 365,001 647,619
Las Animas 8,685 19, 975 9,372 28,116
Mesa. - 0] (1) [O) !
Pueblo. 64,738 266, 465 (0] o
Undistributed 85,050 178, 766 85, 528 313,677

Total._.. 489,762 | 1,424,239 556,077 1,241,046

. lb Figt(llre withheld to avoid disclosing individual company confidential data; included with “Undis-
ributed.” .

Feldspar.—Feldspar production, from three counties, was less
than in 1960. Major production was by M. & S., Inc., at the Home-
stake mine in Chaffee County. The output was ground at the
Western Feldspar Milling Co. plant in Chaffee County and shipped
to glass plants in Illinois, Oklahoma, and Texas.

Fluorspar.—Production of fluorspar, in Boulder and Jackson
Counties, was 12 percent below that of 1960. Major production
was by General Chemical Division, Allied Chemical Corp., at its
Burlington mine in Boulder County. Crude material was milled
to produce acid-grade fluorspar used by the company in manufacturing
hydrofluoric acid.

Gem Stones.—Gem stones, gem material, and mineral specimens
were collected by individuals, gem societies, and operators of gem
shops in widely distributed areas in the State. A wide variety of
minerals and gems—including agate, jasper, beryl, and quartz—
and numerous fossil specimens were collected. Chaffee, Mineral,
Ouray, Park, Saguache, and San Juan Counties accounted for 38
percent of the total value. Production was valued at $36,000, a
decline of 20 percent compared with that of 1960.

Gypsum.—Gypsum production, from four mines in Fremont and
Larimer Countfies, was 85,000 tons, a gain of 4 percent compared
with that of 1960. The output was calcined for manufacturing
wallboard and was used as a portland-cement retarder and as a soil
conditioner.

Lime.—Recorded lime production of 75,000 tons was many times
that of 1960. The data, however, are not comparable because in
1961 lime production by sugar companies for use in refining sugar
from sugar beets was inclu%led for the first time. Quicklime was
produced by 4 sugar companies in 10 counties for use at 12 plants.
Commercial production of lime at plants in El Paso and Garfield
Counties was used in the building, chemical, and other industries.

Mica.—Scrap mica output, all produced by Jolex Mica Co., Inc.,
at its Langston mine in Larimer County, was 600 tons, an increase
of 76 percent over the total production in 1960 that came from two

660430—62——16
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mines. The entire output, ground at the company plant at Fort
Collins, was used in well drilling.

Perlite.—Production of crude perlite at the Rosita mine of Per-
solite Products, Inc., was 77 percent more than in 1960. The entire
output was processed at the Persolite plant at Florence. Crude

erlite from geposits in New Mexico was processed at the Western

ineral Products Co. plant at Denver for use in building plaster
‘and fireproofing material. Great Lakes Carbon Corp. completed
a processing plant at Antonito in Conejos County. Crude material
came from the company-owned mine at No Agua, N. Mex., 23
miles south of Antonito. The plant produced a filter aid used exten-
sively in many industries. Products from the plants at Florence
and Antonito also were used in building Elaster, loose-fill insulation,
lightweight aggregate, oil-well cement, and soil conditioner.

Pumice.—Pumice and pumicite production, from deposits of scoria
in Costilla and Routt Counties and volcanic cinder in Eagle County,
was 38 percent above that of 1960. Crude material was sized and
graded and used as lightweight aggregate, roofing material and insula-
tion, and in highway construction.

Pyrites.—Pyrite was produced in two counties for use in manufac-
turing sulfuric acid; output was 28 percent below that of 1960. Major
pyrite production, by Rico Argentine Mining Co. at its Rico Argentine
mine in Dolores County, was used in manufacturing sulfuric acid in a
company-owned plant at the mine. Pyrite recovered as a byproduct
at the Climax molybdenum mine in Lake County by Climax Molyb-
denum Co. was used for manufacturing sulfuric acid by General
‘Chemical at its Denver plant. A small quantity of pyrite mined by
S. N. N. Mining Co., Inc., at its property in Custer County was
shipped out of the State. ‘

Salt.—Union Carbide Nuclear Co. recovered salt from brines
pumped from a well in Montrose County. The salt was used in
processing uranium ores at company-owned plants at Rifle and
Uravan. '

Sand and Gravel—Sand and gravel was produced in 59 of the
State’s 63 counties. Output was 4 percent below that of 1960. The
sustained high rate of production reflected the continued building
boom in urban and suburban areas and the highway construction
by and through Federal, State, and county agencies.

Of the total production, 51 percent was by 88 commercial operators
in 33 counties. Building and road construction each absorbed 48
percent of the total commercial production; the remaining 4 percent
was for blast, engine, filtration, and foundry sand; railroad ballast;
fill; and other uses.
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TABLE 13.—Sand and gravel production in 1961, by counties

(Thousand short tons and thousand dollars)

County Quantity Value Value

Adams, 3,330 $3,391 $261
Alamosa. 217 98 630
pahoe. . ..o 1,683 1,924 324
Archuleta. oo 148 104 110
aca. 143 135 135
Bent 4 897
Boulder. ..o 535 467 19
“haffee. 96 101 109

Cheyenne. ... — 20 10 o
Clear Creek. . - 70 7 149
Conejos oo 71 43 179
Costilla. _ 19 19 102
21 11 1
82 49 18
232 21 43
219 231 245
562 489 508
Eagle 69 60 7
27 21 254
1,113 975 8
46 72 1
10 9 79
3 105
232 156 266
2 3
9 7 216
222 170 623
1,985 1,828 215
189 493

14 7

87 94 18,360 16,946

t;gi,gure withheld to avoid disclosing individual company confidential data; included with “Undistrib-
uted.

Government-and-contractor production was by 168 operators in 57
counties; 65 percent was by contractors, and the remaining 35 percent
by State, county, and municipal crews. Road construction accounted
for 95 percent of the Government-and-contractor production; building,
1 percent; fill and other uses, 4 percent. The trend toward washing,
sizing, or otherwise preparing material to meet more rigid specifica-
tions continued, with 86 percent of the commercial production and
80 percent of the Government-and-contractor output receiving some
treatment. Prices ranged from a low of $0.39 per ton for fill sand to
a high of $10.37 per ton for carefully prepared filter sand. For the
major uses, building sand and gravel was valued at an average of
$1.22 per ton, and paving sand and gravel at an average of $0.82
per ton.

Progress continued in constructing the National System of Defense
Highways as well as in State, county, and municipal construction.
During the year, 44 miles of the National System was completed to
full standards and 5.7 miles was completed to standards adequate for
current traffic. At yearend, 278.4 miles of the system was open to
traffic, 39.4 miles was under construction, and engineering and right-
of-way acquisition had begun on 142 miles. In the State 488.2
miles of the 948 miles designated as part of the system remained
to be planned and built.
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TABLE 14.—Sand and gravel sold ox;l used by producers, by classes of operations
and uses

(Thousand short tons and thousand dollars)

) 1960 1961
Class of operation and use

Quantity Value Quantity Value

Commercial operations:
Construction sand:

uilding. 1,725 $2,026 1,645 $1,827
Paving 860 742 447 319
Railroad ballast. e O] ®
Fill__ —— 50 37 12 5
Other. (] 168 28 30
Industrial sand:
Blast 1 8 O] O}
Engine ™ ® O] (O]
Filtration 2 21 5 54
ther.. 16 50 16 49
Ground sand: Foundry 8 11 13 15
Total sand. 2,732 3,063 2,166 2,299
Construction gravel:
Building. .- 2,180 2,623 2,886 3,699
Paving 5,041 4,686 4,041 3,393
Railroad ballast ——- -- 2 5
Fill - 104 75 138 86
Other. 96 249 57 126
Miscellaneous gravel. 140 191 93 112
Total gravel 7,561 7,824 7,217 7,421
Total sand and gravel 10, 293 10, 887 9,383 9,720
Government-and-contractor operations:
Sand:
Building. 2 7 25 40
Paving. 811 637 122 104
Fill._ 8 4
Other. ) 5 5
Total sand 813 644 160 153
Gravel:
Building. - 196 149 88 90
Paving 7,715 5,166 8,420 6,842
Fill : 36 36 309 141
Total gravel 7,947 5,351 8,817 7,073
Total sand and gravel 8,760 5,995 8,977 7,226
All operations:
Sand 3,545 3,707 2, 326 2,452
Gravel_ 15,508 13,175 16,034 14,494
Grand total 19,053 16,882 18, 360 16, 946

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.”

Stone.—Stone production increased slightly over that of 1960.
The variety of stone products mined at Colorado quarries included
crushed granite, limestone, sandstone, and miscellaneous stone for
road construction, riprap, concrete aggregate, and other purposes;
and cut stone (granite, marble, and sandstone) for building and
ornamental uses. Crushed limestone, representing 91 percent of the
total output of stone, was used principally for flux, road construction,
and concrete aggregate; in filters; for manufacturing lime used for
building purposes and refining sugar; and for manufacturing portland
and masonry cements. The greatest output of dimension stone was
from the Lyons sandstone of Permian age, which cropped out exten-
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sively in Boulder and Larimer Counties and was a nearly pure red-to-
pink quartzose sandstone. The thin lamellar structure of the stone
permitted easy separation and cutting to specific dimensions. The
stone was widely used for flagging, building facing, and _similar
purposes. Many of the buildings at the State University at Boulder
as well as other public and private buildings, are faced with Lyons
sandstone.

Vermiculite.—Crude vermiculite from deposits in Montana was
exfoliated by Western Mineral Products Co. at its plant in Denver.
The primary use of the processed material was as an aggregate in
acoustical plaster and for loose-fill insulation.

TABLE 15.—Stone production in 1961, by counties

County Short tons Value County Short tons Value

7,915 $28,165 || Las Animas 486 $1,716
702 4,011 || Logan.... 8,536 6,402
4,046 18,908 || Mesa.-.. 50 125
2,739 11,656 || Moffat.. 59,881 106, 932
8,482 78,108 || Montezuma 58 290
286, 876 695,957 || Montrose... 2,300 9, 200
3 8,008 || Morgan.. , 845 6,510
1,239 12,390 || Otero... , 20, 219
Delta. 10 200 || Park... 9,724
DOIOTeS e ccmcccmmmmmae e 411 3,82 || Pueblo... 42 112
702 3,201 || Rio Blanco. 1,483 2,966
®) [©) Routt 825 6, 600

943,498 1,845,675 || Saguache 41
1) 1 San Miguel..coococoanae- 2, 600 10,400
3,038 14,607 || Summit 576 1,356
® (O] 4,362 47,966
486 1,716 1,026 6,157
544 1,922 13, 248 21,409
g, 190 gl, 215 199,733 498, 246
170 1,000 Total o ooiamaaaann 2,451, 290 5,300, 564

866, 314 1,751,844

leiggre withheld to avoid disclosing individual company confidential data; included with “Undis-
tributed.”

TABLE 16.—Stone sold or used by producers, by kinds

Granite Basalt and related Marble Limestone
rocks (traprock)
Year
Short Value Short Value Short Value Short Value
tons tons tons tons
$111, 425 3,500 | $65,000 679 | $28,782 | 2,290,500 | $3,23%,900
82,060 |- coemacoo|-meemeae 2,058 | 186,012 | 2,701,750 4,004, 500
229, 460 Q) Q) ® 1 2,482,700 | 4,344,000
532, 041 16, 400 25,700 4,075 | 124,026 | 2,123,194 3,484,757
145,088 |ocicoccec|areemeean 9, 350 75,171 | 2,221,902 4, 255,761
Sandstone Other stone Total
Short tons Value Short tons Value Short tons Value
121,619 $721, 595 3,800 $2, 600 2,438,465 $4, 168, 302
37, 641 342,412 177,084 328,063 2,930, 270 4,943,047
43,381 294,015 161,149 669, 043 2,823, 669 5,536, 518
61,371 208, 447 90, 952 185, 809 2,441,936 4, 650, 780
52,281 427,356 157,229 396, 288 2,451, 290 5,300, 564

1 Figure withheld to avoid disclosing individual company confidential data; included with ‘‘Other stone.”
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TABLE 17.—Stone sold 6r_used by producers, by uses

. 1960- 1961
Use
Quantity Value Quantity Value
Dimension stone: '
Rough construction and rubble._______ short tons.. 4,095 $70, 510 7,095 $106, 033
Rough architectural. . cubic feet._ 46, 500 87,582 80,439 86,
pproximate equivalent in short tons__________ 8,647 | ____ 6,613 | ao__
Dresse(? architeetural____.______________ eubi 5,429 21,891
Approximate el}uivalent in short tons 429
Roug}? 1ta cubic feet__ 11,045 35,485 8,852
Ap(i)roximate equivalent in short tons._________ 953 740
Dressed monumental cubic feet_. 4,656 101, 400 11,908
Approximate equivalent in short tons__________ 414 977
ng. cubic feet.. 33,690 39,374 44,971
Epproximate equivalent in short tons__________ 2, 628 3,516
Total dimension stone (approximate)
short tons. . 12,166 356, 242 18,941 367,312
Crushed and broken stone:
Riprap. short tons__ 31,075 58,319 29, 819 92, 308
Metallurgical do. 335, 704 710, 682 476,293 | 1,037,718
Concrete and roadstone do.._. 515,826 735,726 272,984 571,271
hemiecal do._.. 50, 181 119, 676 ) 1
Miscell us... do._..| 21,496,984 | 22,670,135 |31, 653,253 | 33,231,955
Total crushed and broken stone. . 2,429,770 | 4,204,533 | 2,432,349 4,933, 252
Grand total (approximate).........________ do_._.| 2,441,936 | 4,650,780 | 2,451,290 5,300, 564

lFigur’e withheld to avoid disclosing individual company confidential data; included with “Miscel-
laneous,”

? Includes agriculture, asphalt filler, chemicals, cement, lime, marble whiting, ornamental aggregate,
plsster sand, pouliry grits, roofing chips, stucco, and terrazzo.

3 Includes agriculture, cement, chemicals, coal dust, driveways, erosion control, feed supplement, filler
(asphalt, rubber, and other), landscaping, lime, marble whiting, marker, ornamental aggregate, plaster
sand, poultry grits, roofing chips, stucco, terrazzo, and walks,

REVIEW BY COUNTIES

Only those counties with significant production or mineral industry
activity are discussed below; see table 18 for additional details.

Adams.—Sand and gravel and petroleum output accounted for
98 percent of the total value of mineral production in the county.
Send and gravel produced at 12 commercial and 9 Government-and-
contractor operations was 3.3 million tons. Leading producers were
Brannan Sand & Gravel Co., Boise Cascade Sand & Gravel Co.,
Western Paving Construction Co., and Cooley Gravel Co. Pits in
Adams County yielded 18 percent of all sand and gravel produced
in the State. Six operators recovered gold and silver at washing
plants as a byproduct of sand and gravel operations. Contractors
produced crushed stone for the Colorado Department of Highways.
The Great Western Sugar Co. produced quicklime for use in processing
sugar beets.

Petroleum production, from 81 wells in 21 fields, was slightly below
that of 1960.  Oil-well gas output was processed at the N. C. Ginther
plant at the Leader field. Throughput was 281 million cubic feet of
gas, with the recovery of 16,000 barrels of natural gas liquids. A
petroleum refinery at Derby operated throughout the year.

Alamosa.—Oriental Refining Co. operated its 1,100-barrel-a-day
refinery at Alamosa. Throughput was 279,000 barrels of crude oil, a
2-percent increase over that of 1960. The county highway department
construction and maintenance crews and a contractor for the State
highway department produced sand and gravel for road construction.
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TABLE 18.—Value of mineral production in Colorado, by counties !

County 1960 1961 2 Minerals produced in 1961 in order of value
Adams3______...... 4 $6,330,996 | 596,125,831 | Sand and gravel, petroleum, lime, gold, stone, silver.
Alamosa_.oooocooooo 6, 02,811 | Sand and gravel. stone,

1,946,843 | Sand and gravel, stone, clays, gem stones, gold.

Cheyenne.._________
Clear Creek_...__.__

Conejos.ccocoeeeoo
Costilla.

Kiowa..___..__. -———

657, 405
6, 306, 750

337,058

1,645, 542
11, 115,959

288, 050
15,713
188, 500
1,642,084
10,012

Y)

463,019,214
3, 906,002

221,100
29, 801
66, 676, 115

341,274

Larimer__.......___[4 512,617,445

LI
Rio Blanco to_
Rio Grande.
Routt. - ...

San Miguel $_..__...
Sedgwick boverren.n

See footnotes at end of table,

6, 662,062
146, 650
413,477,100
4,364,110
1,398, 533
468,169,815
461,052,607
11, 125, 164

427,021, 000
97, 831

»

53,042

0]
0]

86, 600

m
4 57, 592, 660
. 150
42,303,019

y d
J

11,745,179
31, 860

28, 805
61,916, 536
893,989
9,800
114,078
43,400
n
30,600
117,631
n
0]

674,613
7,842,867

21, 650
1,494, 603

'y 'y

40, 898
171, 057
654,372
@7
7

Y]
51,873,522
4,052,346

165, 200

6, 300

65, 759, 348
517, 640
13,078, 529

1,422,006
5,836, 151
796, 457
11,920,872
26,072, 010
4,799, 517
72,123

17,700
5,107,472

248, 000
722,118
54,841,148
200
2,415,220
1,401, 794
42,206

7,404,485
(0}

Petroleum, sand and gravel, stone, gem stones,

Sand and gravel, petroleum.

Sand and gravel, petroleum, gem stones.

Flourspar, sand and gravel, uranium ore, lime, stone,
clays, peat, petroleum, silver, gold, copper, lead.

Stone, sand and gravel, feldspar, gem stones, beryllium
concentrate,

Sand and gravel.

Sand and gravel, silver, lead, stone, gold, zine, copper,
uranium ore.

Sand and gravel.

Pumice, sand and gravel.

Lime, sand and gravel.

Sand and gravel, perlite, stone, pyrites, clays.

Coal, sand and gravel, lime, stone.

Sand and gravel, zine, lead, pyrités, silver, copper,
stone, gold, gem stones,

Sand and gravel, clays, stone, gem stones,

Zinc, lead, silver, copper, gold, sand-and gravel, pumice,
gem stones.

Sand and gravel, gem stones.

Sand and gravel, stone, lime, clays, coal, gem stones.

Cement, stone, coal, uranium ore, gypsum, petroleum,
sand and gravel, clays, beryllium concentrate, feld-
spar, gem stones.

Stone, coal, lime, sand and gravel.

Qold, zine, peat, lead, sand and gravel, silver, copper.

Sand and gravel, stone, gem stones. .

Coal, stone, gold, sand and gravel, gem stones, silver,
zine, lead.

Gold, silver, uranium ore, zinc,

Coal, clays, sand and gravel, stone.

Petroleum, sand and gravel, stone.

Sand and gravel, uranium ore, clays, stone, gold, feld-
spar, gem stones, silver.

Sand and gravel, petroleum.

Sand and gravel.

Molybdenum, tungsten concentrate, sand and gravel,
pyrites, tin, lead, silver, gold, copper, zine, stone,
gem stones.

Sand and gravel, coal, petroleum, gold, stone, copper,
silver, lead, zine. o

Cement, stone, sand and gravel, petroleum, lime,
gypsum, mica (scrap), beryllium concentrate.

Coal, sand and gravel, clays, carbon dioxide, stone.

Sand and gravel.

Petroleum, sand and gravel, lime, stone.

Uranium ore, sand and gravel, coal, clays, gem stones,

stone. .

Zint% lead, silver, copper, gold, sand and gravel, gem
stones,

Petroleum, uranium ore, coal, sand and gravel, stone,
gem stones, gold. L.

Sand and gravel, petroleum, carbon dioxide, stone,
gold, silver,

Untmium ore, coal, sand and gravel, salt, stone, gem
stones. :

Petroleum, sand and gravel, lime, stone,

Lime, sand and gravel, stone.

Zin&, lead, copper, gold, silver, sand and gravel, gem
stones,

Berllium concentrate. stone, gold, gem stones, silver,
copper, lead. tungsten concentrate, zine.

Sand and gravel. .

Coal, iron ore, sand and gravel, lead, zing, silver, copper,
gem stones,

Sand and gravel, petroleum,

Sand and gravel, clays, uranium ore, stone, gem stones.

Petroleum, coal, uranium ore, sand and gravel, stone.

Gem stones,

Coal, petroleum, sand and gravel, pumice, stone.

Uranjum ore. sand and gravel, gem stones, stone,

Copper, lead, gold, silver, zinc, iron ore, gem stones,
sand and gravel, .

Uraniuin ore, zinc, lead, copper, gold, silver, sand and
gravel, iron ore, stone, gem stones,

Sangd and gravel, lime, gem stones,
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TABLE 18.—Value of mineral production in Colorado, by counties I—Continued

County 1960 19612 Minerals produced in 1961 in order of value
Summit- ccceemenaa- 591,718 323,999 | Sand and gravel, zine, lead, silver, gold, stone, copper.
Tellereeemmmeemeeeee 1,219,496 990,708 | Gold, stone. peat, sand and gravel, silver, gom stones,

uranium ore.
‘Washington *_._.._.. 423,363,048 26, 963,457 | Petroleum, sand and gravel, stone,
Weld 8.ceoeeeeeeee 4 8, 408, 730 8, 423,639 Peiroleum, coal, sand and gravel, lime, stone, gem
' stones.
Yums. - oceeemoeeeee 138, 900 224,200 | Sand and gravel, petroleum.
Undistributed 1....| 443,270,672 38, 965, 504
Total B._..... 4343,104,000 | 343,256,000

1 Denver County is not listed because no production was reported.

2 Value of petroleum is preliminary.

3 Excludes natural gas liquids,

4 Revised figure.

5 Excludes natural gas,

¢ Excludes vanadium. .

7 Figure withheld to avoid disclosing individual company confidential data; included with “Undistrib-

8 Excludes natural gas and natural gas liquids,

9 Excludes natural gas and vanadium.

1 Excludes natural gas, natural gas liquids, and vanadium,

1 Includes vanadium, natural gas, natural gas liquids, some sand and gravel, gem stones, and stone (1961),
and values indicated by footnote 7. R .

13 Total adjusted to eliminate duplicating value of raw materials used in manufacturing cement and lime.

Arapahoe.—The county was third in output and second in value of
sand and gravel. Production at nine commercial and four Govern-
ment-and-contractor operations was 31 percent more than in 1960.
A small quantity of gold was recovered at one of the washing plants.
Crushed stone was produced by contractors for the State highway
department. Centennial Brick Co. produced miscellaneous clay for
manufacturing building brick and heavy clay products.

Archuleta.—Petroleum production from 33 wells in the Chroma
and Price Gramps fields was 14 percent below that of 1960. Sand
and gravel and crushed stone were produced by contractors for the
State highway department.

Baca.—Exploratory and development drilling was particularly
rewarding in 1961. Three gasfields and one oilfield were discovered
from 19 wells completed. Of 36 development wells completed,
22 were gas producers. Except for a small quantity of oil produced
at the Prairie Dog field, discovered in 1958, the Flank field, a 1961
discovery, had the first significant production. Natural gas produc-
tion, from the Greenwood and Prairie Dog fields, was below that of
1960. Sand and gravel was produced by a contractor and by construc-
tion and maintenance crews for the State highway department.

Bent.—Petroleum production declined sharply compared with that
of 1960. That portion of the McClave field lying within the county
was shut in, and only a small quantity of oil was recovered from the
Bent’s Fort field. Natural gas production from the Bent’s Fort field,
however, increased manyfold over that of 1960, and total production
was approximately three times that in 1960, when production was al-
most entirely from the McClave field. Four exploratory wells and
one development well were failures. Sand and gravel was produced
by a contractor for the State highway department.

Boulder.—Nonmetals continued to provide most (80 percent) of the
value of mineral production. Declines in value were recorded for
fluorspar and sand and gravel, the most valuable of the mineral com-
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modities. For the first time, lime used in refining sugar was included
as a mineral commodity. Gains were recorded in the production value
of uranium ore, stone, petroleum, and peat. Values of gold, silver,
copper, and lead recovered from base metal ores declined sharply.

General Chemical operated its Burlington fluorspar mine and Val-
mont mill at a slightly lower rate than in 1960. Colorado Brick Co.
produced miscellaneous clay at its Valmont pit, and Eldorado Clay Co.
produced fire clay at its Nos. 1 and 2 pits for manufacturing building
brick and other heavy clay products. Boulder Gravel Products, Inc.,
C & M Sand & Gravel Co. of Boulder, and Golden Transfer Co.
produced construction sand and gravel and industrial sand. Paving
gravel was produced by contractors and maintenance crews for the
State highway department. Dimension sandstone (rough construc-
tion, rubble, flagging, and dressed) was produced by John Fitts,
Jacobson Liyon Stone Co., Inc., Clyde Landau, Loukonen Bros. Stone
Co.; and Sterling Contracting Co. A contractor and highway con-
struction and maintenance crews produced crushed stone for road
construction for the State highway department. The Great Western
Sugar Co. produced quicklime for processing sugar beets.

Silver ore containing gold, copper, and lead was mined at the Blue
Bird mine by Ruehlman Mining & Land Co. Dry gold ores were
shipped from the Golden Age mine and from a mine near Jamestown.
Uranium ore was produced at the Fair Day mine by Vitro Chemical
Co. and processed at the plant at Salt Lake City, Utah.

Petroleum production from the seven-well Boulder field was slightly
above that of 1960. Peat production, 39 percent above that of 1960, was
used entirely as asoil conditioner and as an admixture for organic fertilizers.

Chaffee.—Production of beryllium concentrate (beryl), from the
Echo No. 1 and Mine Site lodes, was 67 percent below that of 1960.
The output was sold to the GSA purchase depot at Custer, S. Dak.
Feldspar production from the Homestake strip mine by M. & S., Inc.,
was 27 percent below that of 1960. The output was ground by the
Western Feldspar Milling Co. and shipped to plants in Illinois, Okla-
homa, and Texas for manufacturing glass. Building sand and gravel
was produced by Hart Rok Redi Mixt Concrete Co., and crews of the
State and county highway departments produced paving sand and
gravel for road construction. Colorado Granite Co. produced dressed
dimension granite for monuments, and Colorado Granite Grit Corp.
produced crushed granite for poultry grit. CF&I produced crushed
limestone at its Monarch quarry for use as a flux at its steel plant in
Pueblo. Crushed stone for road construction was produced by con-
struction and maintenance crews of the State highway department.

Clear Creek.—Gold, silver, copper, lead, and zinc were recovered
from ores and concentrates produced at six mines. Major production
was from the Franklin Claim No. 73 by Franklin Silver Age Minin
Co., the Bald Eagle mine operated by Jackpot Oil Co., and the Ha
Tunnel by Cascade Mining Corp. Lesser quantities came from the
Fairmont, Ruby Trust, and Sun & Moon mines. Seacol, Inc., shipped
a small quantity of uranium ore from the Little Warrior mine to
Canon City for processing. State highway maintenance crews and a
contractor produced paving gravel for the State highway department.
Booth & Smith Sand & Gravel Co. produced building sand and gravel.
Contractors produced crushed stone for the State highway depart-
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ment for use in constructing Interstate Highway 70, a major east-west
highway.

Costilla.—Pumice produced by Colorado Aggregate Co., Ine.,
at its Mesita Hill mine was 39 percent below that of 1960. State
highway department crews produced paving gravel.

Custer.—Persolite Products, Inc., the only producer of crude perlite
in the State, increased production from the Rosita mine 77 percent
over that of 1960. The material was expanded at the company plant
at Florence in Fremont County for use in building plaster, as loose-fill
insulation, as a soil conditioner, and as concrete aggregate. Con-
tractors for the Federal Bureau of Public Roads and the State highway
department and maintenance crews of the State highway department
produced paving sand and gravel. Total sand and gravel production
increased twelvefold over that of 1960. H. K. Porter Co., Inc., pro-
duced fire clay for manufacturing refractories. Production was 24
percent below that of 1960. O. L. Braley produced crushed stone for
use as an ornamental aggregate. S. N.'N. Mining Co. produced
pyrite at the Williams Tunnel.

Delta.—Coal production, from seven mines, was 19 percent less
than that in 1960. Major production was by Juanita Coal & Coke
Co. at the King mine. Delta Sand and Gravel Co. produced building
send and building and paving gravel. Maintenance crews and con.
tractors produced paving sand and gravel for the State highway
department, and the county highway department produced paving
gravel. Output was 66 percent above that of 1960. Holly Sugar Co.
produced quicklime for refining beet sugar.

Denver.—Five refineries in the Denver area (four in the city and
county of Denver and one in Adams County at Derby) were operated
throughout the year; throughput was 12.6 million barrels, an increase
of 8 percent over that of 1960. The 12,000-barrel-a~-day plant of Bay
Petroleum Co. was acquired by Tenneco Oil Co. In June, Robinson
Brick & Tile Co. announced plans to build in Denver a $1.75 million
automated brick plant having a capacity of 60,000 bricks per day.

Dolores.—Rico Argentine Mining Co. operated its Rico Argentine
mine and mill in the Pioneer mining district. In its annual report to
the stockholders, the company stated that during the fiscal year end-
ing June 30, 1961, 13,663 tons of lead-zinc ore was mined and milled ;
the mill operated at about 40 percent of capacity. Treatment of the
ore resulted in the production of 58 ounces of gold, 48,471 ounces of
silver, 779 tons of lead, and 827 tons of zine. Development completed
included 2,480 feet of drifts and crosscuts, 611 feet of raises, and 1,203
feet of long-hole drilling. Approximately 87 percent of this work
was done in the Mountain Springs area and the remainder in the Ar-
gentine area. Pyrite for manufacturing sulfuric acid was mined in
the Mountain Springs area. New roasters were placed into operation
in the sulfuric acid plant, and other improvements were being made.
Paving gravel was produced by Northwestern Engineering Co. and
by maintenance crews of the State and county highway departments.

Douglas.—Building sand and building and paving gravel were pro-
duced by Garfield Gravel, Inc., Hall Sand & Grave , Inc., Douglas
County Sand & Gravel Co., and Platt Canyon Construction Co.
Maintenance crews of the county highway department produced pav-
ing gravel. Total output of sand andgravel was 562,300_tons, a 95-
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ercent increase over that of 1960, reflecting increased activity on

nterstate Highway 25, & major north-south highway. Clay produc-
tion was 9 percent less than in 1960. Producers of fire clay were Den-
ver Brick & Pipe Co. (Ringenberg mine), Helmer Bros. (Helmer
mine), Robinson Brick & Tile Co. (Hogback mine), and Stroud O.
Whisenhunt (Stevens mine); miscellaneous clay was produced by
Robinson Brick & Tile Co. (Ute mine). The clays, except for a small
quantity of fire clay used for refractories, were used for manufacturing
building brick, tile, sewer pipe, and other clay products at company-
owned plants in Denver. Helmer Bros. produced crushed limestone
for use as a flux and for agricultural use.

Eagle.—The New Jersey Zinc Co. operated its Eagle mine and mill
at Gilman at capacity throughout the year to achieve costs compatible
with the prevailing prices of lead and zine. Increased production of
direct-shipping gold- and silver-bearing copper ore also aided in
reducing unit costs. The mine was ranked first in the State in output
of zinc and second in silver, copper, and lead. Development and
exploratory work in the lower levels progressed as the production
schedule permitted. Lava Products, Inc., and Roaring Fork Pumice
Co. mined volcanic cinders at the Dotsero and Roaring Fork mines,
respectively. Qutput was more than double that of 1960. Paving
sand and gravel was produced by maintenance crews of the State and
county highway departments; one commercial operator produced
p;iving gravel. Output of sand and gravel was 72 percent below that
of 1960.

El Paso.—Sand and gravel production continued to dominate the
mineral industry in the county. Building and paving sand and
gravel was produced by commercial operators. Major producers
were Daniels Sand Co. Division, Transmix Concrete Co.; Broderick
& Gibbons, Inc.; and Rocky Mountain Oil Paving, Inc. Mainte-
nance crews of State and county highway departments, and the city
of Colorado Springs produced building and paving sand and gravel.
Contractors produced paving gravel for the State highway depart-
ment. Total output was 19 percent below that of 1960. Crushed
limestone for concrete aggregate was produced by Castle Concrete
Co. Colorado Lime Co. produced crushed limestone for asphalt filler,
coal dusting, and for manufscturing lime used in construction
and ore concentration. Contractors produced crushed stone for the
State highway department. National Clay Products Co., Robinson
Brick & Tile Co., and Standard Fire Brick Co. produced fire clay and
miscellaneous clay for manufacturing building brick, tile, and other
clay products. Some of the fire clay was used in manufacturing
refractory sleeves and nozzles. Coal production at the Franceville
strip mine was slightly below that of 1960.

Fremont.—Nonmetals represented 86 percent of the total value
of mineral production. The $12.4 million total value ranked the
county seventh. Cement and stone were the principal commodities
in terms of value of output, followed by coal and uranium ore. Beryl-
lium concentrate (beryl) from the Devil’s Hole and Mica Lode mines
was 17 percent above that of 1960; all of the output was sold to the
GSA purchase depot at Custer, S. Dak. Fire clay, used principally
for manufacturing refractory brick and block, was produced by H. K

.

Porter Co., Inc., at its Flint and Salt Canyon mines, Irwin Clay Co.
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at the I & E mine, and George O. Stroup at the 8-Mile and Phantom
Canyon mines. Clay from the Phantom Canyon mine and a part
of that from the I & E mine was used for manufacturing building
brick and other heavy clay products. At the Triangle mine, Glen
Lamberg & Sons produced bentonite which was used as a sealer in
ponds and irrigation ditches. Total clay production was 30 percent
below that of 1960. Shipments of portland cement by Ideal Cement
Co. from its Portland plant were 9 percent above those of 1960. Pabco
Building Materials Division, Fibreboard Paper Products Corp.,
produced gypsum for manufacturing wallboard and plaster products
and for a retarder in portland cement at its plant at Florence. Out-
put of gypsum by U.S. Soil Conditioning Co. was used for agricultural
purposes. Building and paving sand and gravel and sand used for
fill were produced by Sings Sand & Gravel, crews of the State and
county highway departments, the city of Canon City, and the State
penitentiary. Colonna Co. of Colorado, Inc., produced crushed
marble at its Canon City and Salida quarries for terrazzo chips and
crushed granite for ornamental aggregate. John Beaton and Lock-
hart & Sons also produced crushed granite for aggregate. The
Denver & Rio Grande Western Railroad Co. produced granite for
riprap. Crushed limestone was produced by CF&I and Colorado
Limestone Co. for flux; by Frank H. Norberg Co. for flux, concrete
aggregate, and manufacturing quicklime for sugar refining; and by
Ideal Cement Co. for manufacturing cement. Cowan Bros. produced
dimension marble and travertine for exterior building facing. Crushed
sandstone produced by Standard Fire Brick Co. and Ray B. Sturbaum
was used in manufacturing refractory silica brick; by Ideal Cement
Co. for manufacturing cement; and by Forest Hamilton, Lockhart
& Sons, and Ralph J. Pierce for use in terrazzo and as decorative
gravel. Eighteen operations produced stone, compared with 12 in
1960, with a 2-percent increase in output. Lockhart & Sons pro-
duced a small quantity of feldspar at the Mica Lode mine.

Uranium ore production, from 16 operations by 7 operators, was
25 percent above that of 1960. Major producers were Juniper Oil
and Mining Co. and Gunnison Mining Co. The ore was processed
at plants of Cotter Corp. at Canon City and Gunnison Mining Co.
at Gunnison. Coal production, from 17 underground and 2 strip
mines, was 3 percent above that of 1960. Major producers were The
Corley Co. at the Corley No. 1 strip and the Pioneer Canyon No. 2,
Beer Coal & Construction Co. at the Beer strip, Selingo Coal Co. at the
Canon Monarch No. 4, Canon Black Diamond Coal Co. at the Canon
Black Diamond, Cedar Canon Coal Co. at the Cedar Canon, and
Vento Coal Co. at the Vento. The county was ranked fifth in produc-
tion of coal. Petroleum production from the 20-well Florence-
Canon City field, discovered in 1862, was 4 percent above that of
1960.

Garfield.—Natural gas production, from 17 wells in 7 fields, was
19 percent above that of 1960. Coal production, from six underground
mines, was 9 percent greater than that of 1960. Major producers
were New Castle Coal Co. and William Haas, Jr. At Rifle, Union
Carbide Nuclear Co. operated its 1,000-ton-a-day uranium ore
processing plant for recovering uranium and vanadium. A new
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contract for purchasing uranium oxide concentrate through December
1966 was approved by AEC, effective April 1.

Crushed limestone mined and crushed by Basic Chemical Corp.
from the Marblehead quarry was used for flux, roadstone, filler
material, dust (for coal mines), and for manufacturing lime at the
company Glenwood Springs lime plant. Most of the limestone
mined by Frank H. Norberg Co., the only other stone producer,
went into manufacturing lime. Sand and gravel output was 10,000
tons, produced by the Colorado Department of Highways maintenance
crews for paving.

Gilpin.—Metals accounted for 78 percent of the value of mineral
production. All of the metal output was derived from silver and gold
lode ores, and from cleanup and placer operations. About 25 percent
of the gold and 1 percent of the silver recovered came from four
placer deposits: The Bobtail and the Smith-Tyler operated by R. F.
Zacker, the Anna Mae operated by Robert Ray, and a placer on Clear
Creek operated by LaVerne E. Gereaux. Gold, silver, copper, lead,
and zinc were recovered from silver and gold ores produced at the
Fannie Lode No. 6731 and the Glory Hole mines, operated by T. O.
Fletcher and Glory Hole, Inc., respectively.

Peat humus mined from deposits near Black Hawk was used as a
soil conditioner and as an admixture with organic fertilizers.

Grand.—Sand and gravel made up 91 percent of the value of mineral
production in 1961. Of the 232,200-ton output, 228,500 tons was
paving gravel produced by three contractors for the Colorado De-
partment of Highways. Stone production totaled only 3,000 tons,
nearly 11,000 tons less than in 1960. The Colorado Department of
Highways used most of the stone for riprap and road material; a
small quantity was used for erosion control on the Federal Bureau of
Reclamation Big Thompson Project.

Gunnison.—Coal accounted for virtually all of the value of mineral
output. Although production of coal from the eight underground
mines was less than that of 1960, the value was greater. Columbia-
Geneva Steel assumed operating control of the Somerset mine on
January 1. The mine, purchased by the corporation in 1957, had
been operated under lease by Minerals Development Corp.
Columbia-Geneva was to use the output for manufacturing coke at
its Geneva steel works in Utah. Bear Coal Co. installed new drills,
mining machines, and transportation equipment at its Bear mine.
Mouch of the output was used at the Western Colorado Power Co. Jim
Bullock plant at Montrose.

Kerr-McGee Oil Industries, Inc., through its subsidiary, Kermac
Nuclear Fuels Corp., acquired the Gunnison Mining Co. 200-ton-
per-day uranium processing mill at Gunnison. The plant was used
for processing ore from the company-owned Los Ochos mine in
Saguache County and from independent operators on the Front Range.

All of the gold and part of the silver output came from gold ore
produced at the Mountain Fern mine, operated by Ben Flick, Bill
Wright, Clair Chase. All of the lead and zinc was produced
from lead-zinc ore from the Copper Girl mine operated by J. C.
Warde in the Domingo (White Earth) mining district. A small
quantity of silver ore was shipped to the Asarco, El Paso (Tex.),
smelter from the Forest Queen mine operated by John H. Hahn.
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All of the mines operating in Gunnison County in 1960 were closed
in 1961. The most significant factor in lowering metal production
was the closing of the Micawber mine by Standard Metals Corp. in
September 1960. E. I. du Pont de Nemours & Co., Ine., explored
for columbium and rare-earth metals on its property near Powderhorn.

Hinsdale.—Vicker Bros. recovered gold, silver, and zine (most of
the mineral production) from gold ore produced at the Golden Wonder
mine, Lake City mining district. Ore from this property was treated
at the Midvale (Utah) concentrator operated by United States
Smelting Refining and Mining Co. The Pelican mine closed in
August 1960 and the Never Sweat mine was closed throughout 1961.
Exploration and development was carried out from July through
November at the Gold Quartz mine in the Lake mining district. A
small quantity of uranium ore produced at the Beth mine by Dale
Dunkel was shipped to Grand Junction for processing.

Huerfano.—Coal production from five mines, accounting for most
of the value of mineral output, was 22 percent below that of 1960.
Major producers were Delcarbon Coal Co. at the Calumet No. 9
mine and Morning Glory Coal Co. at the Morning Glory.

Standard Fire Brick Co. produced 4,200 tons of fire clay from the
Chamblin mine; refractories and sewer pipe were made from the fire
clay. Output of 8,800 tons of gravel was used for paving.

Jackson.—Petroleum production was 31 percent below that of
1960; all came from 54 wells in 8 fields. Natural gas production
from the Canadian River field declined 37 percent. Carbon dioxide
from wells in the McCallum field was vented. Of four development
wells completed, three were successful; two were oil wells and one was
a gas well.

Output of sand and gravel jumped from 34,500 tons in 1960 to
221,900 tons. The increase resulted mostly from gravel produced
by the Colorado Department of Highways for resurfacing part of
the Muddy Pass road. The output of stone, about 500 tons, also
was used on the Muddy Pass road.

Jefferson.—Uranium ore production, largely from the Swartzwalder
mine operated by Denver Golden Corp. and the Wright Lease operated
by Cotter Corp., was 13 percent more than in 1960. The entire output
was processed at the Cotter Corp. plant at Canon City.

The county was the principal source of clays produced in the State.
Output, totaling 365,000 tons, was 71 percent more than in 1960.
The increase was due mostly to the production of shale (miscellaneous
clay) for later use for making lightweight aggregate in a new plant
of The Idealite Co. (a wholly owned subsidiary of Ideal Cement Co.)
under construction at Rocky Flats. Reportedly, the plant, virtually
completed at yearend, was planned for an annual capacity of 300,000
cubic yards of lightweight aggregate. Other producers of miscella-
neous clay were Clalite Aggregate Co., Cinder Concrete Products, Inc.,
Colorado Brick Co., Denver Brick & Pipe Co., George W. Parfet
Estate, Inc., H. M. Rubey Clay Co., Lakewood Brick & Tile Co., and
Robinson Brick & Tile Co. Fire clay was produced by Garnett C.
Bennetts, Denver Brick & Pipe Co., Denver Fire Clay Co., Leland
Doughty, John L. Harvey, and Robinson Brick & Tile Co. The clays
were used mainly for making heavy clay products and lightweight
aggregate. A small quantity was used for making refractory products.
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Sand and gravel, the leading mineral commodity in terms of value
of output, comprised 45 percent of the value of mineral production.
The output—2 million tons—qualified Jefferson County as the second
largest sand and gravel producer. Ninety percent of the sand and
gravel was classified commercial; 1.1 million tons of the commercial
sand and gravel went into building and 0.7 million for paving. Five
of the eight commercial operators each produced over 100,000 tons;
the largest single company output was nearly 600,000 tons. Mainte-
nance crews of and three contractors for the Colorado Department of
Highways produced 200,000 tons of paving gravel classified as Govern-
ment-and-contractor.

Of the 12,200 tons of stone produced, 7,300 tons was stone screenings
for road material produced by the Colorado Department of Highways.
Colonna Co. of Colorado, Inc., Earl Cooper, and Lawrence W. Sillivan
produced crushed quartz for use as terrazzo and decorative gravel.
Morrison Stone Co., Ltd., produced crushed sandstone for driveways
and walks. Dimension sandstone in rough blocks was quarried by
Carl Quist. Calvin Palmer produced crushed marble, quartz, serpen-
tine, and feldspar for use in terrazzo. Aggregates, Inc., made terrazzo
and precast decorative stone panels at 1ts plant north of Golden; all
stone used was purchased.

Gold and silver were recovered as byproducts at four sand and
gravel washing and screening plants: The Brannan Pit No. 11 and
W. B. Kerkling placer operated by Kerkling & Slensker, the Lee Sand
& Gravel Co. pit operated by Lee Sand & Gravel Co., and the
Suburban Sand & Gravel Co. gravel pit operated by Robert R. Ray.

Kiowa.—Sand and gravel constituted 82 percent of the value of
mineral production. Maintenance crews of and a contractor for
the Colorado Department of Highways produced 189,200 tons,
mostly for use in new road construction of Colorado Highway 96
between Haswell and Eads.

Petroleum production from the two-well Brandon field increased
25 percent over that of 1960. Development drilling resulted in five
new gas wells in the McClave area; a northeast offset at the Brandon
field pumped 63 barrels of oil a day from the Lansing-Kansas City
formation.

Lake.—Climax Molybdenum Co. operated its molybdenum mine
and plant at Climax. According to the company annual report to
stockholders, the molybdenum mine maintained 24-hour, 7-day-per-
week operations throughout the year. Output of ore averaged more
than 34,000 tons per day, totaling 12,274,000. Ore drawn during the
year was below average in grade and, as a result, molybdenum
output declined from 49,631,000 pounds in 1960 to 48,074,000 pounds.
Developments at the Ceresco Ridge zone reached the point where
full-scale preparation for production from this area was reportedly
justified. ~This extension of the ore body was to be mined from a
system of loading and haulage drifts on the same altitude as the
Phillipson level, but from a separate haulage adit. Plans called for
a daily ore-production rate of 5,000 tons, to begin in 1965. Company
officials reported commercial minable ore reserves, under 1961
economic conditions, of 462 million tons (including 19 million tons,
an initial reserve for Ceresco Ridge). The reserves were estimated
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to contain in excess of 2 billion pounds of molybdenum. The full
extent of the ore body was not defined.

Tungsten, tin, and pyrites were recovered as byproducts from the
treatment of molybdenum ore. Because of improved metallurgical
recoveries, according to the company annual report, Climax increased
production of byproduct tungsten from 975,000 pounds in 1960 to
1,433,000 pounds.

Of the 86,500 tons of sand and gravel output, 12,900 tons was pro-
duced by the Colorado Department of Highways; the remainder was
produced by contractors for construction on Colorado Highway 91
between Climax and Leadville.

La Plata.—Sand and gravel production totaled 304,400 tons and
accounted for one-half of the value of mineral production. Burnett
Construction Co. produced some building sand and gravel and paving
gravel. Two contractors produced gravel and crushed stone for
road construction on Colorado Highway 10 (U.S. Highway 160)
between Bayfield and Yellow Jacket Pass. A small quantity of
paving gravel was produced by the Colorado Department of Highways.

Petroleum production from the Red Mesa field was doubled, and
natural gas production from the Ignacio field was increased 14 percent
compared with that of 1960. Of the development wells completed,
38 were successful—36 were gas wells and 2 were oil wells. El Paso
Natural Gas Co. operated its Ignacio natural gasoline plant and
recovered 655,218 barrels of liquid products. Intake at the plant
was 36 billion cubic feet of gas from Colorado wells; however, this
figure included all gas that passed through the plant compressors.
Only oil-well gas was processed.

Coal production from eight underground mines was slightly
below that of 1960. Major producers were Victory Coal Co. at the
Victory No. 3 mine and King Coal Co. at the King Coal mine. Vir-
tually the entire output was shipped by truck to consumers.

VCA operated its 750-ton-a-day uranium-processing plant at
Durango. In addition to uranium, vanadium oxide was recovered
from ores that contained significant quantities. Crude ore came from
company-owned mines and from independent-operator mines in
Arizona, Colorado, New Mexico, and Utah.

Small quantities of gold, silver, lead, and zinc were recovered from
gold ore obtained from the Bessie G mine, operated by La Plata Gold
Corp. and L & M Mining Co. Copper Age Uranium Co. shipped a
small quantity of copper ore from the Copper Age mine to the copper
smelter of Inspiration Consolidated Copper Co., Inspiration, Ariz.

Larimer.—Nonmetals accounted for all of the value of mineral
production except $500,000 for petroleum and $1,800 for beryllium
concentrate. The increase of $461,000 in the value of mineral pro-
duction was due mostly to increased cement shipments. Cement, all
produced at the Boettcher plant of Ideal Cement Co., was by far the
leading commodity. Limestone, chiefly for manufacturing” cement,
was the principal stone produced. Two operators produced limestone
used to make lime at sugar refineries. Dimension sandstone was
quarried by nine operators. One company quarried granite for
monumental stone. Some granite and miscellaneous stone were used
as riprap, road material, and for erosion control by State and Federal
agencies. United States Gypsum Co. mined gypsum for use at its
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Loveland plant. E. W. Munroe mined and shipped gypsum to the
Boettcher cement plant for use as a portland cement retarder. Quick-
lime for refining sugar was made from limestone at the Loveland
sugar factory of The Great Western Sugar Co. Scrap mica, mined
at the Langston mine of Jolex Mica Co., Inc., was ground at the
company plant near Fort Collins for use in well-drilling mud.

Output of cobbed beryl from pegmatites dropped from 24 tons in
1960 to only 3 tons; only 5 mines were operated compared with 43 in
1960. W. R. Allphin shipped hand-cobbed beryl from the Big
Boulder mine to the GSA buying depot at Custer, S. Dak. Brungardt
& Smith, operators of the Mona No. 4-5-9 mine, shipped hand-cobbed
beryl to the GSA buying depot at Custer, S. Dak., and to the Loveland
plant of Mincon. Stan Abromski, Joe Colacci, and Gene Darnel
shipped hand-cobbed beryl to the Loveland plant of Mincon.

Three commercial and six Government-and-contractor operations
produced 456,900 tons of sand and gravel, 45 percent less than in
1960. The decrease was attributed to a drop in road construction.

Petroleum production, from 38 wells in 6 fields, was 3 percent
below that of 1960. The output came mostly from the Wellington,
Fort Collins, and Clark Lake fields. Oil-well gas produced with the
oil was used in the fields or flared. A new producing horizon (Lyons)
in the Loveland field was discovered, and one successful development
well was completed.

Las Animas.—Coal production, accounting for 96 percent of the
value of mineral production, came from 11 underground mines and
was 14 percent above that of 1960. The increase resulted largely
from increased consumption for manufacturing coke by CF&I at its
Minnequa works at Pueblo. CF&I operated the Allen mine, a com-
pletely mechanized operation and the largest producer in the State,
at near capacity and abandoned its Frederick mine in May. No
production had been recorded from the Frederick mine in 1961.
Operation of the mine began in 1907, and total production was 20.5
million tons during its active life of 54 years. The mine, covering the
largest underground area of any mine in the State, was one of the
first in Colorado to use rock dust throughout the mine and to use roof
bolts for roof control. Other major producers included Albert Iuppa &
Son Coal Co. at the Starkville No. 4 mine, Rapson Coal Co. at the
Rapson mine, and Eugene Lopez at the Peacock mine.

Carbon dioxide produced at the Nina View field was transported
by pipeline to a plant in Bent County where it was converted to dry
icfe and liquid carbon dioxide. Output declined 48 percent below that
of 1960.

Scott Mining produced slightly less than 10,000 tons of fire clay
from the Santa Fe mine; the output was used to make firebrick and
block refractories. Sand and gravel production was 264,800 tons,
an increase of 75,300 tons over that of 1960. The major portion was
produced by maintenance crews of the Colorado Department of High-
ways and Las Animas County Highway Department and a contractor
for the Colorado Department of Highways to be used for paving.
Small quantities of gravel produced by Ozello Construction Co. and
Domenic Leone Construction Co. were used as railroad ballast and
for paving, respectively. Stone (486 tons) was produced by a con-
tractor for the Colorado Department of Highways for use as riprap.

660430—62——17
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Lincoln.—Sand and gravel output of 175,100 tons, produced by
contractors for and maintenance crews of the Colorado Department of
Highways and Lincoln County Highway Department for paving,
accounted for all of the value of mineral production.

Logan.—The county ranked fourth in petroleum production and
sixth in total value of mineral production. The $12.8 million value of
petroleum production represented 99 percent of the total value of
mineral output. Production, from 430 wells, was 3 percent below
that of 1960. Three new fields were discovered. Of 48 development
wells completed, 15 were successful; 13 were oil wells, and 2 were gas
wells.  Most of the development ‘drilling was along the northwestern
and southern edges of the West Padroni field, where 6 of the 13 oil
wells were completed. :

Natural gas processing plants were operated at the Lewis Creek,
Little Hoot, Padroni, and Yenter fields by N. C. Ginther, and at the
Mount Hope-Walker field by Kansas-Nebraska Natural Gas Co.
Throughput at the plants was 10.4 billion cubic feet of gas with the
recovery of 532,924 barrels of natural gas liquids. All of the plants
were refrigeration-absorption plants except the one at the Little Hoot
field, which was a refrigeration plant.

The Great Western Sugar Co. made quicklime from limestone at
its Sterling beet-sugar factory for use in sugar refining. The Colorado
Department of Highways produced 8,500 tons of stone screeningfor
repairing roads. A total of 218,000 tons of sand and gravel, used
mostly for paving, was produced by three commercial operators—
Lawrence Padroni, Sterling Ready Mix Concrete Co., and Domenic
Leone Construction Co.—and by the Colorado Department of High-
ways and Logan County Board of County Commissioners. '

Mesa.—Uranium ore production, from 74 operations by 31 com-
panies or individuals, accounted for 62 percent of the value of mineral
output and was 18 percent below that of 1960. Major producers
were Climax Uranium Co. at 15 operations and Beaver Mesa Uranium
Co. at 6 operations. The output was processed at Durango, Grand
Junction, Rifle, Uravan, Shiprock (N. Mex.), and Mexican Hat
(Utah). Vanadium contained in the ore was recovered at all plants
except the Mexican Hat plant.

Coal production, from seven underground mines, was 15 percent
more than in 1960. The major producer, Kerr Coal Co. at the Cameo
mine, delivered its entire output by belt conveyor from the mine por-
tal to the PSC Cameo thermal powerplant. Other major producers
were Medley Gearhart at the Roadside mine and Gearhart Coal Mine
at the Gearhart mine. Production of natural gas, from 11 wells in 7
fields, was above that of 1960. Four new gasfields were discovered,
one of which was an old well workover; three successful development
wells were completed.

Sand and gravel production totaled 987,000 tons, 113,900 tons
more than that of 1960. Seventy-seven percent of the output was
from Government-and-contractor operations -and was used for road
construction. Two major road-construction projects completed dur-
ing the year were Colorado Highway 6 (U.S. Highway 50) near White-
water and part of Colorado Highway 141 south of Gateway. Sand
and gravel was produced at three commercial operations by Fruita
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Ready Mix Sand & Gravel Co., United Sand and Gravel Co., and
Whitewater Sand & Gravel Co.; most of the output was used for build-
ing and paving. Junction Brick & Tile Co. produced miscellaneous
clay for manufacturing building brick. n

Mineral.—The entire production of gold, silver, copper, lead, and
zinc was recovered from lead-zinc ore obtained from the Emperius
mine operated by Emperius Mining Co. The value of this ore rep-
resented more than 98 percent of the value of the county mineral
output. Lead-zinc ore from the mine was treated in the company
mill at Creede; the lead and zinc concentrates were shipped, respec-
tively, to the El Paso and Amarillo, Tex., smelters of Asarco.

One of the two OME contracts executed in 1961 in Colorado was
with Humphreys Exploration Co. to explore for silver-lead-zinc.
The contract was for expenditure of $187,600, with a 50-percent
participation by the Government. ’ .

Moffat.—Petroleum production, from 123 wells in 23 fields, ac-
counted for 70 percent of the value of mineral production and was 22
percent below that of 1960. Of 11 development wells completed, 8
were successful; 5 were oil wells and 3 were gas.” Production of natural
gas increased 10 percent. Mountain Fuel Supply Co. processed nat-
ural gas at its plants at the Hiawatha and Powder Wash fields.

Coal production from the Red Wing mine, operated by Colowyo
Coal Co., declined slightly.

Uranium ore production, all from 16 operations by Trace Elements
Corp., increased nearly threefold over that of 1960.  Trace Elements
Corp. operated its 300-ton-per-day processing plant at Maybell.
A new contract for the purchase of uranium oxide concentrate by
AEC was approved in March and replaced the original contract
approved in November 1956 which was to have expired on March
31, 1962.° )
~ Orvie Zimmerman and the partnership of Farnsworth, Chambers,
& Duke recovered a small quantity of gold from bench gravel in the
Four Mile (Ttmberlake) and Lay mining districts.

Stone production increased from 3,200 tons in 1960 to 59,881 tons;
output was used for new road construction in Dinosaur National
Monument. :

‘Montezuma.—Most of the sand and gravel was produced by Neil-
sons, Inc., and used for building, paving, and miscellaneous purposes.
_ Petroleum production, from nine wells in five fields, was
34 percent above that of 1960. Exploratory drilling resulted in
four discoveries, two of which were worked-over old wells. Initial
production rates were not encouraging. Of seven development
wells completed, two were successful. Carbon dioxide produced
from the Mississippi limestone and the Shinarump formations at
the McElmo field was converted to dry ice by Colorado Carbonics
Corp. at its plant at McElmo. . :

Montrose.—Montrose County continued to lead in production
of uranium ore, with 42 percent of the State total. Value of the
uranium ore shipped accounted for $11.4 million of the $11.9 million
total for all minerals produced in the county. Production was from
299 operations by 70 companies, partners, or individuals. Major
producers were Union Carbide Nuclear Co. from 132 operations,
VCA from 44 operations, Climax Uranium Co. from 12 operations,
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Golden Cycle Mining Corp. from 2 operations, and Worcester Mines
from 1. Total production was 6 percent above that of 1960; the
grade of the ore mined was 0.26 percent (5.2 pounds per ton) uranium
oxide. Vanadium oxide contained in uranium ores also was recovered.
Union Carbide Nuclear Co. operated its 1,000-ton-a-day processing
plant at Uravan. VCA completed construction of a 400-ton-a-day
concentrator at Naturita and began operation in October. The
concentrate was shipped to the processing plant at Durango for further
treatment. The AEC approved a new contract for purchasing
uranium oxide concentrates from plants of Union Carbide Nuclear
Co. to replace one that was to expire on March 31, 1962. The new
contract, effective April 1, 1961, provided for purchasing uranium
concentrates from the Union Carbide plants at Uravan-and at Rifle
in Garfield County through December 31, 1966. Under terms of
the contract part of mill capacity was reserved for treating ores from
independent operators. The reserved part of available capacity
could be increased or decreased within specified limits.

Output from the Navajo strip mine, operated by Edna Coal Co.,
was 12 percent above that of 1960 and was used at the Colorado-Ute
Cooperative steam powerplant at Nucla. Natural gas production
from the one well in the Montrose Dome field was 70 percent below
thﬁt of 1960. Two wildcat wells completed during the year were
failures.

Contractors for the Colorado Department of Highways produced
and used 90,000 tons of paving gravel and 2,300 tons of stone for
reworking Colorado Highway 92 between Crawford and Sapinero.
C. E. Mills produced and sold paving gravel to Governmental agencies.
The State’s only salt output was that recovered from brines by Union
Carbide Nuclear Co. for use at its Uravan uranium mill.

Morgan.—Petroleum and natural gas production, from 330 wells
in 49 fields, was 4 and 12 percent, respectively, below that of 1960.
Much of the decline was in the Adena-Adena South field where
production was being stabilized through waterflooding and unit
operation. Six discoveries and successful development well drilling
(11 oil wells and 3 gas wells from 57 completions) partly offset the
drop in production at the Adena field. Natural gasoline plants were
operatecf by Pure Oil Co. at the Adena field, N.C. Ginther at the
Bijou and Vallery fields, and Natural Gasoline Producers, Inc., at
the Fort Morgan field. The plant at the Fort Morgan field was
refrigeration; those at the Adena, Bijou, and Vallery fields were
refrigeration-absorption. Throughput of the plants was 11 billion
cubic feet of gas with the recovery of 1.3 million barrels of natural
gas liquids.

Quicklime made from limestone at the Fort Morgan factory of The
Great Western Sugar Co. was used in sugar refining. Sand and gravel
production, 194,900 tons, was triple that of 1960. Output from
commercial operations was virtually the same as that of 1960. The
Morgan County Highway Department reported output of 131,000
tons of paving gravel compared with only 12,600 tons in 1960. Some
paving gravel was produced by maintenance crews of the Colorado
Department of Highways and by contractors. Stone production,
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]13,84%1 tons, was used in road construction between Fort Morgan and
rush.

Otero.—Reduction of sand and gravel output from 326,100 tons in
1960 to 153,600 tons in 1961 reflected a drop in road construction.
Stone production increased from 3,753 tons in 1960 to 10,443 tons;
about three-fourths of the output was produced by the Colorado
Department of Highways and one-fourth by a contractor for the
department. American Crystal Sugar Co. produced quicklime from
limestone for use in sugar refining at its Rocky Ford factory.

Ouray.—Output of gold, silver, copper, lead, and zinc—which
accounted for almost all of the value of mineral production—increased
in value from $162,663 in 1960 to $4,797,257. This rise reflected
the first full year of operation of the new 500-ton mill at the Camp
Bird mine which opened in October 1960 and the production of ore
from the Quray County section of the Idarado mine. Of the seven
mines producing copper, lead, and/or zinc in 1960, only the Camp
Bird operated in 1961. Mines producing during 1961 that were not
active in 1960 included the American Nettie operated by W. R.
Nichols, the Wewissa operated by Warren Kuykendall, and the Ida-
rado (Ouray County section) operated by Idarado Mining Co.
Copper-lead-zinc and zinc concentrates from the Camp Bird mine were
shipped to the El Paso and Amarillo, Tex., lead and zinc smelters,
respectively, operated by Asarco.

Park.—U.S. Beryllium Corp. mined and sold to Mincon 805 tons of
beryllium ore containing bertrandite and beryl from the Boomer and
Redskin mines. At yearend, Mincon had virtually completed a 50-
ton-per-day upgrading mill on Badger Flats for producing a beryllium
concentrate from low-grade ores mined at the Boomer and Redskin
mines and other prospects in the Badger Flats area. About 2}, tons
of hand-cobbed beryl from the Hazel Marie mine, was purchased from
Tri-State Metals Corp. by GSA at the buying depot in Custer, S. Dak.

Output of gold, silver, copper, lead, and zinc valued at $5,627 was
recovered from small lots of ore shipped from the Betty and Evening
Star mines.

Pitkin.—Coal production came from four underground mines and
was 27 percent above that of 1960. Thompson Creek Coal and Coke
Corp. operated its Thompson Creek Nos. 1, 2, and 3 mines; Mid-
Continent Coal and Coke Co. operated the Dutch Creek mine. A
natural gas field was discovered in January when a well in the Wolf
Creek area was completed. Production was at a minimum before
the field was shut in. A stepout well 1 mile to the southwest and
another 2 miles to the north were failures.

Pitkin Iron Corp. shipped magnetite ore from the Cooper Fork
deposit to CF&I. Montezuma Industries, Inc. produced a small
quantity of lead ore from its Montezuma (Tam O’Shanter) zinc
mine near Ashcroft.

Prowers.—Sand and gravel output accounted for all of the mineral
production value of $248,000, except $3,000 for petroleum. Sand
and gravel production was 198,700 tons, slightly more than triple that
of 1960. The increase was due to requirements for road construction
on Colorado Highway 6 (U.S. Highway 50) between Granada and
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Holly. Valley Concrete Co., the only commercial operator, produced
about the same quantity of building sand and gravel as in 1960.

Petroleum production came from the one-well Barrel Springs field

in 1961. Gas production from the same field increased 54 percent.
Of six exploratory wells completed, one was a successful gas well.
. Pueblo.—With only five mines operating, compared with seven in
1960, clay production was less in 1961. Colorado Fire Clay Co.,
General Refractories Co., Harbison-Walker Refractories Co., and
Standard Firebrick Co., produced fire clay used mostly for firebrick
and block refractories. Summit Pressed Brick & Tile Co. produced
miscellaneous clay for making building brick. :

CF&I began constructing a $2.5 million plant to supply lime for
its new oxygen-steel-producing facilities. In addition, CF&I experi-
mented with introducing natural gas in the tuyeéres of its iron blast
furnaces and reported some reduction in the quantity of coke required.
- A decrease of 370,000 tons in the output of paving gravel accounted
for most of the decrease in sand and gravel production, which dropped
from 1,042,400 tons in 1960 to 571,300 tons. Only 42 tons of stone
was produced for road construction, compared with 12,495 tons
in 1960. :

Uranium ore produced from the George Avery mine by Cliff &

Creek Uranium Co. was 75 percent more than in 1960. The ore was
processed at the Cotter Corp. plant at Canon City.
. Rio Blanco.—The county continued to lead in petroleum production,
with 41 percent of the State output from 511 wells in 14 fields. The
Rangely field was the principal source, with production from the
Mancos, Shinarump, and Weber formations. The Weber pool, with
366 wells, was operated by The California Co. under a unit agreement.
The secondary-recovery program of water and gas injection continued
as planned. Additional wells were converted to water and gas
injection wells, and additional sources of water were investigated.
Water from the White River proved unsatisfactory without treatment.
A treatment plant was being planned. As of December 31, a cumu-
lative total of 62.7 million barrels of water had been injected into the
Weber reservoir, utilizing 61 water injection wells. Production from
the Weber pool was 15.9 million barrels; a decline of 3 percent from
that of 1960.

A new producing horizon, Wasatch, was discovered in the Piceance
Creek field. Of 76 development wells completed, 23 were oil wells
and 19 were gas wells. Most of the development drilling was on the
western and southern edges of the Rangely field. Two oil wells
were completed about 1% miles east of any previous production in
the Rangely area. Natural gas production was slightly below that
0f 1960.  Gas from the Weber pool at the Rangely field was processed
at six -absorption plants located in the field. ~Absorption oil was
transported by pipeline to a central processing plant where the natural
gas liquids were recovered. The absorption oil was then returned to
the absorption plants. Throughput of gas at the plants was 42.9
billion cubic feet; 1.4 million barrels of natural gas liquids was
recovered. Residual gas was used in the field and at the absorption
plants; approximately 70 percent was injected into the Weber pool
for repressuring. As of December 31, a cumulative total of 265.6
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billion cubic feet of gas had been injected through 19 injection wells.
Uinta Refining Co. operated its 1,700-barrel-a-day refinery at
Rangely. Throughput was approximately 368,000 barrels of crude
oil. Coal production from the White River Fuel and Rienau mines
was 4 percent below that of 1960.

- Uranium ore production from seven operations by three companies,
49 1%)leﬂrcent below that of 1960, was shipped to a processing plant
at Rifle.

Routt.—Coal production from three underground and two strip
mines was 4 percent below that of 1960. Dry Creek Coal Co. operated
the Cardinal mine; Routt Mining Corp., the Keystone; and Hayden
Coal Co., the Babson—all underground mines. The Pittsburg &
Midway Coal Mining Co. purchased the Edna strip mine from
Edna Coal Co. and operated it as well as the Osage strip mine. The
county was ranked fourth in coal production.

Petroleum production from 15 wells in 4 fields was 36 percent
more than in 1960. Oil-well gas produced with the oil was flared.

Scoria mined by McCoy Aggregate Co. near Steamboat Springs
was used for railroad ballast and for making cinder block. Sand and
gravel production for paving totaled 197,900 tons, 13 percent below
that of 1960. Most of the sand and gravel and all of the stone
produced (825 tons) were used for paving Colorado Highway 2 (U.S.
Highway 40) between Steamboat Springs and Rabbit Ears Pass.

Saguache.—Uranium-ore shipments accounted for all of the $1.4
million value of mineral production except for $14,785 which came
from sand and gravel, gem stones, and stone. Uranium-ore produc-
tion, from six operations by three companies, was 26 percent below
that of 1960. Major production was by Gunnison Mining Co. and
Pinnacle Exploration, Inc. The processing plant at Gunnison,
operated by Gunnison Mining Co., was closed when the Los Ochos
mine was exhausted.

The county led in value of gem materials collected: turquoise,
agate, quartz crystal, and mineral specimens were valued at $5,750.

San Juan.—Total value of mineral production declined from
$300,772 in 1960 to $42,206, primarily because of the closing, in early
January, of the Shenandoah mine operated by Standard Metals Corp.
near Silverton. A. A. McCluskey mined and shipped a small quantity
of brown ore (limonite) from the South Mineral placer.

San Miguel.—Of the total mineral output value of $7.4 million,
$4.5 million came from gold, silver, copper, lead, and zinc. Idarado
Mining Co. led the State in output of these metals from copper-lead-
zinc ore produced from the Idarado mine located in both Ouray and
San Miguel Counties and treated in its mill near Telluride. Newmont
Mining Corp., which owned 80.1 percent of Idarado Mining Co.,
stated in its annual report that Idarado milled 406,500 tons of ore in
1961 compared with 432,750 tonsin 1960. The average metal content
of the ore mined and milled was 0.071 ounce of go%d per ton, 1.93
ounces of silver per ton, 2.34 percent lead, 0.77 percent copper, and
3.79 percent zinc. Ore reserves held by the company at yearend were
given as 3,517,300 tons averaging 0.077 ounce of gold per ton, 2.4
ounces of silver per ton, 3.0 percent lead, 0.8 percent copper, and
4.2 percent zinc,
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Iron ore production, all brown ore, came from the Iron Springs
Placer mine, operated by C. K. Williams & Co., (used for paint
pigments) and from the Iron Lode No. 3 mine operated by Theresa
B. Robinson, (used for soil amendment).

Shipments of uranium ore from 94 operations by 46 companies or
individuals was 22 percent below that of 1960. Major producers
were Union Carbide Nuclear Corp. at 20 locations, Dulaney Mining
Co. at 5 locations, Ortmayer Mining and Gayno Mining Co. at 1
location each. Output was shipped to processing plants at Durango,
Grand Junction, Uravan, and Shiprock (N. Mex.) and to the up-
grading plant at Slick Rock. All of these plants recovered vanadium
oxide contained in the ore. No oil or gas production was reported
in 1961. Exploratory drilling resulted in one oil well and one gas;
development wells drilled were failures.

Sand and gravel production, all paving gravel, increased from
24,500 tons in 1960 to 124,500 tons. Except for 5,000 tons produced
and used by maintenance crews of the Colorado Department of
Highways, the paving gravel was used on two road construction
projects, one between Ophir and Telluride and one south of Slick
Rock Hill.

Sedgwick.—Quicklime for use in refining sugar was produced
from limestone at the Ovid factory of The Great Western Sugar Co.
Sand and gravel production, 130,400 tons, was double that of 1960.
All of the output was paving gravel; 84,300 tons was produced for
road maintenance by the Sedgwick County Highway Department
and the rest was used on two road-construction projects of the Colo-
rado Department of Highways. Natural gas production from the
four-well Chappel field was 16 percent below that of 1960. The one
exploratory well drilled was a failure.

Summit.—Sand and gravel output constituted 82 percent of the
value of mineral production. The 313,600-ton output was only
22,000 tons less than in 1960. C. H. Giberson, the only commercial
operator, produced building sand and gravel and fill gravel. Blue
River Constructors, a contractor for the Board of Water Com-
missioners of the City and County of Denver on the Dillon Dam,
dismantled its sand and gravel plant in September when sand and
gravel requirements for the project were met. Before dismantling
the plant, the company produced 63,840 tons of sand and gravel for
use in concrete for tunnel lining. About 220,000 tons of paving
gravel was used by contractors of the Colorado Department of
Highways for road construction on Colorado Highway 9 between
Dillon and Green Mountain Dam.

Most of the gold, silver, copper, lead, and zinc produced in Summit
County came from three lode mines; only small quantities of gold and
silver were recovered by placer mining at the Wapiti placer by Mineral
Upgrading Industries. The Wellington mine, operated by Consoli-
dated Parnett Corp. (Wellington Mine Association) was the largest
producer, accounting for 83 percent of the gold, 95 percent of the
silver, 98 percent of the lead, and all of the copper and zinc produced.
On June 23, the company was awarded an OME contract for ex-
ploring and developing lead and zinc deposits. The contract was
for $49,700, with 50-percent Government participation. Other
lode mines active during the year were the Dunkin operated by
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John T. O'Dowd and the Washington operated by R. J. Webb &
J. P. Webb.

Teller.—Gold and silver were produced at 12 active mines. The
Ajax mine operated by The Golden Cycle Corp., the major producer
in the county, was ranked second in the State. _

The Golden Cycle Corp. reported to its stockholders that production
at the Ajax Mine, before it closed on December 31, was 30,504 tons
with an average value per ton of $26.28. During the year, 39,881
tons of ore was treated at the Carlton mill before it was placed on
standby; 37,877 tons was mined and 2,004 tons was dump ore. Aver-
age value per ton of all ore treated was $23.12. Other major producers
were the United Gold mines (The United Gold Mines Co.) and the
Deadwood mine (Deadwood Leasing Co.).

Peat humus, produced at the same rate as in 1960, was used as a soil
conditioner and as an admixture with organic fertilizers.

Washington.—Washington County was ranked second in petroleum
production and third in total value of mineral production. The value
of petroleum production represented 99 percent of the total value of
mineral production. The 9.3 million barrels produced, from 367 wells
in 68 fields, was 16 percent above that of 1960. The county led all
others in eastern Colorado in the number of exploratory and develop-
ment wells completed during the year, although the number of wells
completed was below that of 1960. Of all new locations staked in
eastern Colorado in the last 2 months of 1961, 42 percent wer( in
Washington County.

The interest generated in the county was credited to the expiration
of old leases which permitted several major operators to acquire sub-
stantial holdings; the discovery of the Bison field in sec. 7, T. 4 S,
R. 53 W. late in 1960; and the marked success of development drilling
in the field during 1961. By yearend there were 14 producing wells
in the field and an apparent discovery, late in the year, of a new .oil
pool about 4 miles east of the Rush-Willadel field discovered in 1952.
A drill-stem test of the well in sec. 28, T. 3 S., R. 50 W., tentatively
designated as the Pod field, recovered 500 feet of oil from the J
sandstone.

One of the more important 1961 discoveries was a new producing
horizon in sec. 26, T. 3 S., R. 51 W., about a mile southwest of the
one-well Rush-Willadel field. The well, considered to be in the field,
pumped 166 barrels of oil a day from the J sandstone. A north offset
was successful. Field development outside the Bison area was scat-
tered and relatively unsuccessful. Single new producing wells were
added to each of six widely scattered fields.

Continental Oil Co. operated natural gas processing plants at the
Little Beaver field, and Akron Gasoline Co. operated its plant at the
West-Xenia field through June. Throughput at the plants was 2.8
billion cubic feet of gas, with the recovery of 585,745 barrels of
natural gas liquids.

Sand and gravel production of 330,100 was nearly double that of
1960. Except for 200 tons of paving gravel produced by the Colorado
Department of Highways, the output was paving gravel produced by
two contractors for the Colorado Department of Highways on two road
construction projects, one on Colorado Highway 54 (U.S. Highway 34)
between Akron and Otis and one on Colorado Highway 102 (U.S.
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Highway 36) west of Lindon.- The stone output also was used for road
construction. »

- Weld.—Output of coal and petroleum accounted for 91 percent of
the total value of mineral production in Weld County, which was
ranked third in coal production and fifth in petroleum production.
. Coal output, from six underground mines, was 7 percent above
that of 1960. The Imperial Coal Co. operated the Eagle and Imperial
mines; The Clayton Coal Co., the Lincoln and Washington mines;
Boulder Valley Coal Co., the Boulder Valley No. 3 mine; and McNeil
Coal Corp., the Sterling mine. Much of the output was used by
PSC of Colorado at its steam generating plants in the Denver met-
ropolitan area. : : ' S

Petroleum production, from 107 wells in 31 fields, was 6 percent
lower than in 1960. = Limited exploratory and development drilling
was not too successful. Of 11 exploratory wells completed, there
were no_discoveries, and of 6 development wells completed, 1 oil
well in the New Rayner field was successful. - L :

Weld County was one of five in the State having an output of sand
and gravel over 1 million tons; the production. totaled 1,100,900
tons, only 1,500 tons less than in 1960. Five operations were com-
mercial and 10 were Government-and-contractor, compared  with-
4 and 5, respectively, in1960. The five commercial operators—
Bailey Construction Co., Domenic. Leone Construction Co., Max
Torrez Sand & Grayvel, Elsie McCave, and Moffat.& Son—produced
115,400 tons of sand and gravel, which was used for building, paving,
and fill. Maintenance crews of the city of Greeley, Weld County
Highway Department, and Colorado Department of Highways
produced 164,000 tons of paving gravel. Six contractors for the
Colorado Department of Highways produced 821,500 tons of paving
gravel for road construction.. The two largest road projects com-
pleted were on Colorado Highway 85 (Interstate 25) between Lafay-
ette Junction and Colorado Highway 56 and on Colorado Highway
2 (Interstate 805) east and west of Keenesburg. Stone production,.
13,248 tons, was used in road construction, :

Quicklime for sugar refining was produced from limestone at the
gaton; Greeley, and Windsor factories of The Great Western Sugar

0. . _

~Yuma.—Sand and gravel production accounted for $215,200 of
the $224,200 value of mineral production. The output, 219,600
tons, was slightly more than double that of 1960. Except for a
small quantity of paving gravel produced by a contractor for the
city of Wray, the output consisted of paving gravel produced for
road repairs by the Yuma County Highway Department and the
Colorado Department of Highways. .

Petroleum production from the two-well Laird field, discovered
in 1960, was 28 percent above that of 1960. At yearend one of the
wells had been shut in. v
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(except mineral fuels) between the Bureau of Mines, U.S. Department of the Interior, and
the C ticut Geological- and N | History Survey. i

By Stanley A. Feitler?
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ONNECTICUT’s mineral production reached a new high in 1961,
c exceeding the value for 1957, the previous high year, by 3 percent.
During the 10-year period, 1952-61, the. value of mineral pro-
duction rose from $7.1 million to $16.5 million. Rapid growth in
residential and industrial building contributed to this remarkable
10-year growth record, but the most important factor was the demand
for mineral raw materials created by the expanding State and Fed-
eral highway-construction program. In 1961, 95 percent of the total
value of mineral production was used in construction. Prices were
generally about the same as in 1960.

TABLE 1.—Mineral production in Connecticut’

1960 1961
Mineral
Quantity Value Quantity Value
(thousands) (thousands)
Beryllium trate..... short tons.. © 16 $9 2 $1
Clays... do 207, 458 308 2 149, 101 2260
Gem stones (O 7 O] 9
Lime. : short tons.. 34,664 616 32,987 589
Sand and gravel thousand short tons.. 6,575 . 5,960 7,499 6, 633
Stone-.__ do. 5,057 8,313 5,206 8,616
Value of items that. cannot be disclosed: Feldspar,
‘kaolin (1961), mica (1960 sheet, 1961 sheet and scrap),
and peat. . 140 491
Total C ticut ¢ 15,255 16, 501

b 1 Pto&iuctio)n as measured by mine shipments, sales, or marketable pmductioxi (including consumption
y producers). . .

2 Excludes kaolin; included with “Value of items that cannot be disclosed.”

3 Weight not recorded. . o

¢ Total adjusted to eliminate duplicating value of stone.

1 Mining engineer, Bureau of Mines, Pittsburgh, Pa.
: ‘ i 259
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F1eUuRe 1.—Value of mineral production in Connecticut, 1930-61.

REVIEW BY MINERAL COMMODITIES
NONMETALS

Clays.—Reduced demand for building brick resulted in a 28-percent
decrease in tonnage of clay mined. Miscellaneous clay was mined at
seven pits in three counties for use in the manufacture of building
brick and flowerpots. Production of a small quantity of kaolin was
reported—the first in recent years. The Brick Service & Develop-
ment Association continued to promote the use of building brick by
the construction industry.

Feldspar—The new plant of The Feldspar Corp. in Middlesex
County was in full operation. Feldspar mined to supply the new
flotation plant was responsible for a large increase in tonnage and
value of crude feldspar. Most of the mill output was consumed in the
manufacture of glass containers—a new market for Connecticut feld-
spar. Crude mill feed was recovered from nearby pegmatite bodies
and trucked to the crushing plant at the mill. Non-feldspar minerals
were separated by flotation after the crushed rock had been ground
and deslimed. Glass-grade feldspar was shipped after flotation, but
material for use in ceramics was ground to finer sizes as specified by
the purchaser.
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Output of crude feldspar to supply two long-established dry-grind-
ing plants was less than in 1960. Potash feldspar was mined selec-
tively from pegmatites in Middlesex County. After hand sorting at
the mines, the output was trucked to nearby mills for grinding. Most
of the ground material was for ceramics, but part was used in soaps
and cleaning compounds.

Gem Stones.—The value of gem stones and mineral specimens recov-
ered was greater than in 1960. Most of the output was the result of
work by mineral collectors and amateur lapidarists, who obtained most
of the material from pegmatites in the western half of the State.

Lime.—Output of lime was 5 percent below that of 1960. Quicklime
for chemical use accounted for 51 percent of the total ; 45 percent was
used in construction, and 4 percent was used for agriculture. New
England Lime Co., active in ]lzitchﬁeld County, was acquired by Chas.
Pfizer & Co. in October.

Mica.—Production of strategic-quality sheet mica increased mark-
edly. The entire output of full-trim and hand-cobbed mica was sold
to General Services Administration (GSA) at its Franklin, N.H.,,
purchase depot for the national stockpile. Scrap mica was recovered
in Connecticut as a byproduct of feldspar flotation for the first time.
The byproduct scrap mica was dry-ground in a new mill in Middlesex
County for use in roofing materials.

Sand and Gravel.—Tonnage and value of commercially produced sand
and gravel for building and paving increased, but the value per ton
was lower for the second successive year. The price of material for
most uses decreased about 4 percent. Continued growth of the high-
way construction program in Connecticut was reflected in increased
output by Government-and-contractor operations. Hartford County
led the State in sand and gravel output, followed by New Haven and
Fairfield Counties. The quantity of prepared material rose to 80 per-
cent of the output by commercial producers. Deliveries continued to
be mainly (95 percent) by truck; the rest were by railroad.

Stone.—Basalt, with 93 percent of the tonnage and 84 percent of
the value, continued to be the leading type of stone produced. Most
of the basalt was used for concrete aggregate and roadstone; other
uses, amounting to 3 percent of the total, included riprap and railroad
ballast. Limestone was mined in Litchfield County, principally for
use in agriculture and lime manufacture. Granite was quarried for
dimension stone and crushed for concrete aggregate and roadstone.
Quartzite was mined and sized for use in glassmaking and as foundry
sand, abrasive, and roofing granules. Quartz recovered in the process
of beneficiating feldspar by flotation was used in manufacturing glass,
and a small tonnage of hand-sorted quartz recovered from a pegma-
tite dike was used in terrazzo and decorative masonry.
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- TABLE 2.—Sand and gravel sold or used by producers, by class of operations

_and uses
. 1960 1061
Class of operation and use : i .
Short tons Value Short tons | Value
Commiercial operations:
“  Sand: . - :
Molding 2,000 $1, 000 2, 062 $1,138
Structural..._ i -1,272,192 | 1,232,534 | 1,754,735 1,659, 192
Paving ’ : 950, 249 875, 915 974, 987 883, 1
a Ofiher - - - 135, 749 120, 548 118,415 106, 701
ravel: SR - | -
Structural 1,013,016 | 1,461,801 | 1,155,090 1,654,840
Paving. : 922,468 | 1,076,217 726,092 800, 157
- 355, 838 219, 802 236, 262 141, 519
: Other. . 86, 061 58,398 120, 326 168, 340
Undistributed 1 anl 4 377,726 | . 197,492 581, 288 317,159
Tota} - : 5,115,299 5,243,707 | - 5,669, 257 5,732,239
Government-and-contractor operations: = ang )
Sand: Paving. 63, 007 21, 904 45,000 13, 500
Gravel: Pavin £ : . : 1,396, 739 694,370 | 1,784,550 887,475
Total._. . 1,459, 746 716,274 | 1,829, 550 900, 975
Grand total : Coden 6,575,045 | 5,959,981 | 7,498,807 6, 633,214

1 Includes filter sand, railroad ballast (1960); and fill sand.

TABLE 3.—Stone sold or used by producers, by uses®

1960 1961
Use

Short tons |  Value Short tons |  Value
Dimension stone (appfoilinaﬁe short tons) .ol ooo__ : 6,628 |  $158,944 12,068 $226, 749

Crushed and broken stone: 2%,
gstone. 62, 441 286, 000 62, 667 234,008
. Concrete, roadstone. 4,714,944 | 7,076,804 | 4,829,654 7,152, 760
Railroad ballast : - . 47,465 | - 59,332 45,132 56, 540
Riprap. 111, 204 162, 950 98, 733 153,733
e Undistributed 3. - - 3 114,781 568, 709 157,431 741,798
Total... . 5,057,463 | 8,312,739 | §,205,685 8, 615,578

1Includes production by Govemméntmd-contractor operations,
2 Includes flux, ground quartz, and other stone. .

METALS

Intense competition and low profit margins impelled the nonferrous
metals industry to provide improved efficiency, product diversifi-
cation, and financial flexibility. Mergers were eﬁzected; scattered op-
erations were centralized ; procedures and equipment were improved ;
and unprofitable operations were discontinued. Research was di-
rected to developing new products and uses and to improving existing
products and methods. The research center of the Metals Division
of National Distillers and Chemical Corp. was moved from Bridge-
port to the plant of the newly acquired Seymour Manufacturing Co.,
at Seymour. Acme Wire Co., Anaconda American Brass Co., and
Pratt & Whitney Aircraft Co. occupied new laboratories in New Haven
County. Active research projects by these and other companies in-
cluded studies of a new copper bonding process, recovery of alumina
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from clay, the properties of copper at low temperatures, the effect
of vacuum-melting techniques on certain base metals, and the proper-
ties of rhenium alloys. oy »
Beryllium Concentrate.—Production of hand-cobbed beryl reported
from Litchfield, Middlesex, and New Haven Counties was appreciably
lower than in 1960. Most of the output was sold at the gA depot
at Franklin, N.H., for the national stockpile. ' : "

MINERAL FUELS

Coke.—Byproduct coke ovens were operated by Connecticut Coke
Co., a subsidiary of Eastern Gas & Fuel Associates. The coke and
chemical byproducts produced at the New Haven plant were marketed
principally i the Northeast. - e

Peat.—Reed-sedge peat was produced in Middlesex County for use
as a soil conditioner. A new bog in Middlesex County was being pre-
pared for production. ,

REVIEW BY COUNTIES

- Production of sand and gravel and stone by Government-and-
contractor operations, as reported by the State highway department,
was not attributed to specific countles. Two municipalities in Hart-
ford County reported production of sand and gravel by their own
crews; it was used for road repairs. : .

Fairfield—Tonnage and value of sand and:gravel were slightly
higher than in 1960. The output was used principally for buildin
and_highway construction; minor quantities were used for fll an
sanding roads. The larger producers included Bernard J. Dolan Co.,
Bethel; Grasso Construction Co., Bridgeport; and Lambert, Inc.,
Brookfield Center. Zoning restrictions caused-one large producer to
discontinue production at Fairfield. About 90 percent .of the sand
and gravel was washed and screened; all-was delivered by truck.
Basalt was produced at one quarry. The rock was broken coarsely
by light blasting to yield the maximum coarse material for use as
riprap. Pegmatites continued to be the chief source for.gem stones
and mineral specimens. Collectors recovered material near Trumbull,
New Hartford, and Roxbury. teeo e '

Carpenter Steel Co. of New England produced a variety of steel
products in two electric furnaces at its Bridgeport plant. The Sey-
mour plant of Bridgeport Brass Co., Division of National Distillers
& Chemical Corp. provided space for the new research center of the
Metals Division of National Distillers. Among the research programs
planned was one on copper and aluminum alloys. Five scattered
operations, including research and metalworking, were brought to-
gether by Norden Division of United Aircraft Corp. in a new plant
at Norwalk. :

Hartford —Hartford County became first in value of mineral pro-
duction, as its output incre: 13 percent to $5.1 million. The quantity
of basalt mined, crushed, and screened for use as concrete ag, ate,
roadstone and riprap was greater than in 1960. Sherman-Tomasso
Concrete, Inc., formed by a merger of Angelo Tomasso, Inc., with
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TABLE 4.—Value of mineral production in Connecticut, by counties

County 1960 1961 Minerals produced in 1961 in order of value

Fairfield-occococomaaaeae $1, 261,573 | $1,296,939 | Sand and gravel, stone, gem stones.
_| 4,474,450 | 5,055,412 | Stone, sand and gravel, clays, gem stones.

1,776,475 | 1,800,410 | Stone, lime, sand and gravel, gem stones, clays.

497, 982 942,721 | Feldspar, sand and gravel, clays, stone, peat, mica,
gem stones, beryllium.
4,384,825 | 4,367,020 | Stone, sand and gravel, clays, gem stones, mica,
beryllium.
808, 698 952,060 | Stone, sand and gravel.

1 - Sand and gravel, stone.

(1) (1) Do.
2,050,911 | 2,086,868
Totaleemecacaaaen 15,255,000 | 16, 501, 000

1 Figure withheld to avoid disclosing individual company confidential data.
s Includes some stone, sand and gravel, and mica that cannot be assigned to specific counties and values
indicated by footnote 1. .

Sherman Sand & Stone Co., operated two basalt quarries and prepara-
tion plants near Plainville. Other active basalt operations were the
Edward Balf Co., Newington; Materials Service, Inc., East Granby;
New Haven Trap Rock Co., Plainville; and Arborio & Sons, Ine.,
Farmington. Tower Hill Granite Co. quarried and dressed granite for
use as construction stone. The granite quarry of P. A. Armando near
Glastonbury was idle.

Sand and gravel output increased from 1.6 million to 2 million tons,
but the average value was 85 cents a ton, 4 cents less than in 1960.
Among the larger of the 20 producing companies were Dunning Sand
and Gravel Co., Inc., Farmington ; Russak Brothers, Inc., Plainville;
Connecticut Sand & Stone Corp., Avon; and Costello Construction
Corp., which operated pits at Bloomfield and Newington. Most of the
tonnage was consumed in the construction of buildings and roads, but
some was used for sanding roads, filtration, and as railroad ballast.
Three-fourths of the sand and gravel produced in the county was
washed and screened before shipment.

The Keller-Whilldin Pottery Co., which began operations in Con-
necticut in 1960, produced miscellaneous clay for the manufacture of
flowerpots to supply the New England States. Clay was mined for
building brick by Kelsey Ferguson Brick Co., East Windsor Hill;
Donnelly Brick Co., Kensington; Carpenter Brick Co., South Wind-
sor; and Edward W. Mack & Son, Windsor. Gem stones and mineral
specimens were recovered from various localities by local and out-of-
State mineral collectors. Pratt & Whitney Aircraft Division, United
Aircraft Corp., continued research on columbium-base alloys and
ceramics for the aerospace field in a laboratory provided for advanced
materials research at the North Haven plant.

Litchfield —Limestone production continued to expand, as producers
reported increased tonnage and value. The New England Lime Co.,
which became a division of Chas. Pfizer & Co., Inc., during the year,
mined limestone for use in lime manufacture, for agstone, and for use
as a filler in asphalt and rubber. More than half the lime produced
was used in the manufacture of calcium and magnesium at the com-
pany’s Canaan plant. Most of the remainder was used in mason’s lime.
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Output from limestone quarries of Conklin Limestone Co., Inc., and
United States Gypsum Co. was used as agstone, paint filler, stucco,
and metallurgical flux. Building Materials, Inc., produced basalt at
its Woodbury quarry for use as concrete aggregate, roadstone, and
riprap. :

Sa,IIl)d and gravel was produced from pits near Canaan, Lime Rock,
Litchfield, New Milford, and Torrington. Tonnage shipped was lower
than in 1960. Pits of Great Mount Sand & GravelCo., Inc., Banbury,
and Sodom Sand & Gravel, Canaan, were idle. Trucks were used to
deliver all the sand and gravel output; 87 percent was washed and
screened before shipment. Most of the tonnage was used for building,
paving, and highway ice control.

Hand-cobbed beryl was produced at Parker’s quarry near Wood-
bury, but no sales were reported. Nutmeg Mining Co. continued
GXF oration of a nickel, copper, and cobalt property on Mt. Prospect,
a few miles west of Litchfield. High-purity calcium and magnesium
were produced at Nelco Metals plant, which was acquired by Chas.
Pfizer & Co. as part of the New England Lime Co. The Torrington
Co. began construction of a plant addition to house a new wiremill.

Middlesex.—Feldspar had the greatest value of any mineral product
in the county because of the additional quantity mined to supply the
new flotation plant of the Feldspar Corp. Crude feldspar was mined
at a group of pegmatites and trucked a short distance to the mill,
where it was beneficiated by flotation for use principally in manu-
facturing glass, but part of the output was used in manufacturin
ceramic products. Connecticut feldspar has not previously been solg
in significant quantities for use in manufacturing glass. The Feldspar
Corp. also sold scrap mica and quartz recovered as coproducts in the
feldspar flotation process. The quartz was used in glassmaking and
the mica, processed by Deneen Mica Co. of Connecticut, was used in
roofing materials. :

John W. Nance mined feldspar at the Hale pegmatite deposit for
the Eureka Feldspar Mining & Milling Co. The crude material was
mined selectively and hand-sorted in the pit before being trucked to
the Eureka Co. grinding plant, where it was ground for use in manu-
facturing ceramic products. Potash feldspar from a nearby pegmatite
was mined by Worth Spar Co., Inc., for use as an abrasive and nonskid
additive in a floor-cleaning compound.

Quantity and value of sand and gravel produced was higher than
in 1960. The principal producer was Shore Line Washed Sand and
Stone Co., Inc., Madison; pits also were operated at East Hampton,
Middletown, Clinton, Deep River, and Moodus. The output was used
for building and higilway construction, fill, and }iiﬁhway ice control.
Miscellaneous clay was mined from a pit near Middletown by the
Michael Kane Brick Co. for use in manufacturing building brick.
Kaolin mined from a pit on Sharon Mountain by Carpenter Brick Co.
was shipped to the company’s brickyard in Hartford County for use in
manufacturing building brick.

Full-trim, strategic-quality mica from the Victoria mine and Worth
Spar mine near East Hampton was recovered, prepared, and sold to
GSA at its Franklin, N.H., purchase depot for the national stockpile.
The Andrews quarry near Portland and the Victoria mine, Kast

660430—62——18
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Hampton, yielded small quantities of hand-cobbed beryl, which was

sold to GSA for the national stockpile. Collectors of gem stones and

mineral specimens recovered a variety of material from the peg-

matites of Middlesex County. Cedar Swamp Peat Co. produced

reed-sedge peat near Old Saybrook. Black Peat Humus Co. pre-
ared a §0g near Haddam Neck in Haddam Township for production
uring 1961. : ‘

New Haven.—Basalt produced during 1961 was slightly less than in
1960. Charles W. Blakeslee & Sons, Inc., operated the Pine Rock

uarry, Hamden; A. N. Farnham, Inc., mined near New Haven; and
the York Hill Trap Rock Co. quarried basalt at a mine near Meriden.
The New Haven Trap Rock Co., with quarries at North Branford and
Middlefield, was the largest producer in the country. Installation of
new equipment mcreaseg the capacity of the North Branford plant to
1,200 tons per hour. The quarry face was 70 feet high and about
7,000 feet long. Blastholes put down by two churn drills were 26 feet
on centers and had 30 feet of burden. Oversize rock was broken by
chain and drop ball and loading was by three 214-cubic-yard power
shovels. The plant had facilities for loading finished stone into
barges, railroad cars, and trucks. Granite blocks for rough archi-
tectural stone were quarried at Stoney Creek near Branford by
Castellucia and Sons, Inc. The large blocks were reduced to dimen-
sion sizes before being shipped to the consumer. ,

Output of sand and gravel increased, and New Haven County main-
tained its position as the third largest producer in the State. Among
the larger operations were those of Elm City Construction Co., North
Haven; Beard Sand & Gravel Co., Inc., Milf%rd; and Cinque Brothers
Co. and Guilford Sand & Gravel Co., with plants at Northford and
Guilford. Significant quantities of sand and gravel also were pro-
duced from pits at New Haven, Wallingford, Devon, and Waterbury.
Washed andp screened material, representing 60 percent of the total,
was used for building and paving; the remainder, bank-run material,
was used for fill. \

Output of miscellaneous clay was sharply curtailed, as the Stiles
Corp., North Haven, closed one of its two brick plants during 1961.
Plans for modernizing brickmaking facilities were completed.
Strategic-quality hand-cobbed mica produced at the Benson mine
near Southbury was sold to GSA for the national stockpile. Gem
and mineral collectors continued to recover material from pegmatite
and other mineral localities.

Hand-cobbed beryl from the Southford Eegmatite, Southbury, was
sold to GSA at the Franklin, N.H., purchase depot. Lump quartz
from the massive core of this pegmatite body was shipped for use in
terrazzo and cast concrete. Research in metals continued to expand,
as Anaconda American Brass Co. and Aeme Wire Co. opened new re-
search centers at Waterbury and Hamden, respectively. Chase Brass
& Copper Co., a unit of Kennecott Copper Corp., announced a new
copper joining process developed at its Waterbury Research Lab-
oratory. Research aimed at developing an economic method for pro-
ducing alumina from clay and shale was underway at Olin Mathieson
Corp.’s research center at New Haven,
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New London.—Quartzite was mined in increased quantity by Con-
necticut Silica Co. at its North Stonington mine. The product was
crushed and sized to specifications for use in manufacturing glass and
as foundry, abrasive, and plaster sand. Part of the output was used
for roofing granules and as a filler.

Granite from its Montville quarry was mined and crushed by
Barrett Division of Allied Chemical Corp. for use as concrete ag-
gregate, roadstone, and riprap. Dimension granite was quarried by
Mill Stone Granite Quarry, Waterford, and Golden Pink Granite
Quarry, East Lyme. The output was used for architectural and
construction stone, monuments, rubble, and irregular-shaped stones
for facing buildings and bridges. The pink granite quarry of
E. Locarno & Sons, Niantic, was idle. Sand and gravel for building,
paving, and fill were produced by six companies operating gravel
pits at various localities,

Tolland.—FEarl L. Parker, Inc., Tolland, and Myron M. Lee, Bolton,
produced sand and gravel for building, paving, fill, and for sanding
roads. Vernon Sand & Gravel Co., Vernon, discontinued operations.
Banded gneiss was quarried at Skyline Quarry near Crystal Lake.
The output was marketed as dressed building stone and rubble.

Windham.—R. A. Rawson Sand & Gravel, Putnam, and Ernest J oly
& Sons, Danielson, produced sand and gravel for building, paving,
and fill. Dunning Sand & Stone Co., Inc., Wauregan, produced
washed and screened sand and gravel for building and paving.
Oversize basalt boulders recovered in the pit were crushed and sold
for concrete aggregate, roadstone, and railroad ballast. Shipments
by the Dunning Co. were about equally divided between truck and
railroad. R. B. Marriott & Sons produced curbing and rubble from
the company’s granite quarry near Oneco.






The Mineral Industry of Delaware

This chapter has been prepared under a cooperative agreement between the Bureau of Mines,
U.S. Department of the Interior, and the Delaware Geological Survey.

By Charles C. Yeloushan?

%

INERAL production in Delaware consisted primarily of sand
M and gravel operations with stone and clay comprising the re-
mainder. The total value of Delaware’s 1961 mineral produc-
tion increased 6 percent over 1960 to $1.1 million. Sand an gravel
output decreased in quantity but increased in value. Production of
stone and clay remained unchanged. :
Reported emplogment by the mineral industries averaged 67 men
working daily and totaled 108,000 man-hours, decreasing 6 and 11
percent, respectively, from 1960. Three lost-time injuries were
reported. '
TABLE 1.—Mineral production in Delaware*

1960 1961
Mineral
Quantity Value .| Quantity Value
(thousands) (thousands)
Sand and gravel ... oo oo thousand short tons.. 1,084 $907 961 $970
Value of items that cannot be disclosed: Clay, gem
stones, and stone. 82 83
Total Delaware 989 1,053

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

REVIEW BY MINERAL COMMODITIES
NONMETALS

Clays.—The entire production of miscellaneous clay was used in
manufacturing building brick in New Castle County. Production of
clays was slightly higher than in 1960 because building activity
increased.

* Gem Stones.—Mineral specimens were collected by members of min-
eral and lapidary clubs.

Gypsum.—A modern $7.5 million gypsum products plant was opened
by Bestwall Gypsum Co. at Wilmington. The company planned to

1 Mining engineer, Bureau of Mines, Pittsburgh, Pa.
269
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import 200,000 tons of gypsum ore annually from Nova Scotia and the
Dominican Republic and produce enough wallboard, lath, and sheath-
ing to complete 30,000 homes annua%ly. In addition, commercial
rock and agricultural gypsum were to be sold.

Sand and Gravel.—Sand and gravel increased 7 percent in value and
furnished 92 percent of the mineral industry in the State despite an
11-percent decrease in tonnage. Lower output was attributed to the
general decrease in building and paving activities. No sand or gravel
was produced by the State highway department. Sand, supplying 33
percent of the total tonnage, was marketed as building, paving, fill,
and engine sand. Gravel was marketed for building and paving.
Sand and gravel for paving purposes represented 79 percent of the
total tonnage; building material represented 14 percent.

Trucks transported almost the entire production; railroads the
remainder. More than half the sand and gravel output, 15 percent
more than in 1960, was processed by washing or screening.

Sand and gravel producers reported a total of 62 production em-
ployees working 96,820 man-hours, about the same as in 1960.

Stone.—The only stone produced in the State was gabbro, classified
as granite for statistical purposes. Concrete aggregate and roadstone
for roadbuilding continued as the market for this crushed stone.

Sulfur—Tidewater Oil Co. reported increased byproduct sulfur
production at its Delaware City refinery in New Castle County. On
January 1, 1961, the refinery operating capacity was 140,000 barrels
of crude oil per day; sulfur was recovered by the Claus process.
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METALS

- Manganese steel castings and chrome molybdenum steel castings
were produced at the New Castle plant of American Manganese Steel
Division, American Brake Shoe & Foundry Co. Bronze, brass,
aluminum, and zinc casting alloys; solder; babbitts; and type metal
were é)roduced at the Wilmington smelter and refinery of North Amer-
ican Smelting Co. from primary metals shipped from other States and
foreign countries.

Shipments of iron and steel scrap from yards in Wilmington,
Dover, and Smyrna consisted primarily of Nos. 1 and 2 Heavy Melt-
ing steel, cast-iron scrap other than borings, stainless steel, No. 1
electric furnace bundles, and ungre ared scrap. v

Iron sinter was produced and cobalt was recovered by Pyrites Co.,
Inc., at Wilmington from a ]gyrite‘ concentrate originating from
Bethlehem Cornwall Corp. in Pennsylvania and processed at Spar-
;iows Point, Md. - Sinter also was produced from aniline sludge and

ue dust. v :

Seven basic open-hearth furnaces with an annual ingot capacity of
506,500 short tons were operated by Phoenix Steel Corp. at Ci):ymont.
The Claymont plant processed the steel in two plate rolling mills, an
electric weld mill for large diameter pipe, a fabricating shop, and a
flanging, pressing, and dished and spun head department. The com-
pany blast furnace at Chester, Pa., furnished the pig iron for the
open-hearth furnaces. :

REVIEW BY COUNTIES

Kent.—Sand and gravel production in four places increased 16 per-
cent over 1960. Kent continued to rank second asa mineral-producing
county in the State, contributing 13 percent of the total sand an

ravel production. Sand and gravel was mostly washed or screened.
%lough & Caulk Sand and Gravel washed and screened sand and

ravel for building and paving purposes near Wyoming. Fisher M.
%arpenter marketed some bank gravel near Milford. St. Jones River
Gravel Co. processed sand and gravel near Dover for building and

aving. Processed sand for building purposes was marketed by
garber Sand & Gravel Co. near Harrington from a dredging opera-
tion. All sand and gravel produced was transported to market by
truck.

New Castle.—As the leading mineral-producing county in the State,
New Castle supplied 84 percent of the total mineral production and 81
percent of the total sa'n(f) and gravel production. Output of sand and
gravel decreased 13 percent in tonnage compared with 1960 but in-
creased 11 percent in value. Less than half the sand and gravel
produced was washed or screened. Delaware Sand & Gravel Co.
processed sand and gravel for building, paving, and fill from a sta-
tionary plant near New Castle. Petrillo Brothers, Inc., produced
sand and gravel for paving purposes near Wilmington. Whitting-
ton’s Sand & Gravel Co. near Bear produced mostly prepared gravel
for building and paving. Parkway Gravel produced unp
gravel for paving from portable plants near Sheldon Farms and
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Jefferson Farms. Trucks transported the entire output of sand and
gravel to nearby markets.

Petrillo Bros., Inc., continued to crush stone from the Shellpot
quarry, a gabbro deposit near Wilmington, by a multiple-bench opera-
tion. The crushed stone was transported by trucks to nearby
roadbuilding projects. o '

Delaware Brick Co. produced miscellaneous clay from an open pit
for use in its brick plant near New Castle. Building brick was pro-
duced from this clay after it was crushed, ground, and screened.

Sussex.—Sand and gravel production from Sussex County repre-
sented only 6 percent of the State total, decreasing 34 percent from
1960. About half the sand and gravel was washed or screened.
Iewes Sand Co. produced unprocessed sand for engine use from a
stationary plant at Lewes. The sand was transported from the plant
by railroad. Henry G. Graves & Sons, Inc., processed sand at a
portable plant near Georgetown for paving purposes. Atkins Broth-
ers produced sand and gravel for building, fill, and miscellaneous
uses at a stationary plant near Millsboro.



The Mineral Industry of Florida

This chapter has been prepared under a cooperative agr t for collecting mineral data,
except mineral fuels, between the Bureau of Mines, U.S. Department of the Interior, and the
Geological Survey of Florida.

By Lawrence E. Shirley * and William D. Reves 2

%

FLORIDA established a new high in the production of mineral

commodities in 1961, with a total value of $191 million. Produc-
tion value was 8 percent higher than in 1960, and continued a trend
that began in 1951 when total mineral production value was recorded
at only $79 million. Since 1957 total value has increased more than
$50 million. Florida has led the Nation in production of phosphate
rock for 68 consecutive years, zircon for 22 consecutive years, stauro-

TABLE 1.—Mineral production in Florida*

1960 1961
Minera Value Value
Quantity (thou- Quantity (thou-
sands) sands)
Clays. thousand short tons._ 2252 2.$6, 357 513 $7,202
Gem StONeS. « - - o oo ® O] ® ®
Lime. thousand short tons._ 151 2,611 213 3, 555
Natural gas__ ..o million cubie feet__ 30 5 30 5
Peat. oo short tons__ 39,275 162 24,573 149
Petroleum (crude)... thousand 42-gallon barrels.._ 369 ¢) 6371 ®)
Phosphaterock..______.____._____ thousand long tons. . 12,321 82, 530 13,789 95, 580
Sand and gravel thousand short tons._ 6, 757 5, 559 6, 530 5,577
Stone do.__. 727,629 737,419 28, 855 36, 305
Titanium concentrates
thousand short tons, gross weight__ 286 7,489 ®) Q]
Value of items that cannot be disclosed: Cement, clays
(kaolin and miscellaneous clay, 1960), magnesium
compounds, rare-earth metal concentrates (1961),
staurolite, stone (dimension limestone, 1961, and
marl, 1960V, zirconium concentrates, and values indi-
cated by footnote 5. A ISR $38,154 |ocoemmooo. 44,797
Total Florida . .| 8176,923 |______.... 190, 933

b 1 Proéiuctio)n as measured by mine shipments, sales, or marketable production (including consumption
y producers). .
3 %xcludcs kaolin and miscellaneous clay, included with “Vealue of items that cannot be disclosed.”

3 Weight not recorded.

4 Less than .

s Figure withheld to avoid disclosing individual company confidential data.

¢ Preliminary figure.

7 Excludes certain stone, included with ‘‘ Value of items that cannot be disclosed.”

8 Revised figure.

¢ Total adjusted to eliminate duplicating value of stone and clay.

1 Mining engineer, Bureau of Mines, Knoxville, Tenn.
2 Geologist, Florida Geological Survey, Tallahassee, Fla.
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lite for 5 consecutive years, and fuller’s earth for 4 consecutive years.
The State has ranked second in output of titanium concentrates for
6 consecutive years, and has led the Southeastern States in total stone
production for the last 2 years. Florida ranked third in output of
crushed oystershell, an increasingly important raw material in the
cement and lime industries. ’

During the year increases were recorded in the production of fuller’s
earth, lime, magnesium compounds, crude petroleum, phosphate rock,
rare-earth concentrates, stone, and zircon. Decreases were recorded
in the production of cement, both masonry and portland, kaolin and
miscellaneous clay, peat, sand and gravel, staurolite, and titanium
concentrates.
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F1eURE 1.—Value of phosphate rock, stone, and total value of mineral production
in Florida, 1935-61.

Leading phosphate rock producers were International Minerals &
Chemical Corp., American Agricultural Chemical Co., Virginia-Car-
olina Chemical Corp., and American Cyanamid Co. Leading cement
manufacturers were General Portland Cement Co. and Lehigh Port-
land Cement Co. Leading crushed stone producers were Florida Rock
Products Co., Seminole Rock Products Co., Camp Concrete Rock Co.,
and Ideal Crushed Stone Co.

Employment and Injuries.—Reports submitted to the Federal Bureau
of Mines by producers in the mineral industries indicated a small over-
all decrease in the number of active mines, quarries, and mills. The
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number of people working daily in all mines, quarries, and mills
increased 5 percent over 1960 employment, a net gain of 370 persons.
Average active days worked decreased 3 percent. Total man-hours
increased 2 percent, or 362,000 hours, over the 1960 total; there were
increases in metal and nonmetal mines and mills and sand and gravel
mines. Injuries per million man-hours decreased from 15 to 10; non-
fatal injuries decreased from 250 to 164 in all industries, and there
were no fatal injuries, compared with 3 in 1960. The 1961 injury
record was one of the best that the State had experienced.

TABLE 2.—Empldyment and injuries in the mineral industries

Injuries
Active Men | Average { Man-hours| Fatal | Nonfatal per
Year and industry operations| working | active worked injuries | injuries | million
daily days man-
hour:
1960: 1
Nonmetal mines and
mills_ oo 32 3,287 306 | 8,056,771 1 59 7
Quarries and mills_______ 103 2,891 298 | 6,887,561 1 159 23
Metal mines and mills___ 5 282 349 794, 634 1 3 5
Sand and gravel mines_.. 42 381 303 922, 524 29 31
Totalam oo 182 6,841 304 | 16,661,490 3 250 15
1061: 2
Nonmetal mines and
mills. oo 31 3,84 292 | 8,990,903 |.o_oo_.__ 47 5
Quarries and mills.._.... 101 2, 593 294 | 6,105,005 |- _ocoooo- 92 15
Metal mines and mills_ .. 5 388, 332 | 1,024,405 8 8
8and and gravel mines.__. 43 388 291 903,289 | oo 17 19
Total - cceeeecceceeeaae 180 7,211 295 | 17,023, 602 164 10

1 Excludes officeworkers.
2 Preliminary figures.

Consumption, Trade, and Markets.—Florida’s port expansion was in-
dicative of the State’s growth in foreign trade and markets and its
continued need for meeting increasing volume with expanded facili-
ties. - Construction on the new $20 million port of Miami continued
on schedule. The new port, located on Dodge Island, will not be com-
pleted until 1967; the first phase of the job, however, consisting of
dredging sand out of the bay to connect islands where port facilities
will be housed, was completed. During 1962, a new highway and
railroad bridge, costing $2.8 million, was to be constructed, and paving,
drainage, and installation of site facilities was to be started.

The availability of deepwater port facilities at Blount Island, 10
miles upstream in the St. Johns River, and 15 miles from Jacksonville,
was announced by the Duval County Port and Industrial Authority.
A new seaport was slated for south Dade County, near Homestead,
according to announcements made about midyear, and construction
might be%in within 2 years. The new industrial port was to be con-
structed by Daniel K. Ludwig and National Bulk Carriers, Inc., a
large shipping concern. Location of the Homestead port will be on
a 2-mile-square area of land along the bayfront, due east of Homestead
Air Force Base. Included in the seaport planning was a channel 5
miles long, with sufficient depth to serve oceangoing freighters.
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Gypsum, perlite, and vermiculite were brought in from other States
and foreign countries, and processed for consumption in Florida and
nearby States. United States Gypsum Co., near Jacksonville, used
gypsum rock from Nova Scotia and had a fleet of five self-unloading
ships serving east coast plants; they could transfer more than 1,000
tons of rock per hour from ship to shore. Vermiculite, processed by
three plants, was brought in from South Carolina, Montana, and
South Africa. Crude perlite, also processed at three plants, was
received from Colorado.

Phosphate rock exports decreased slightly from 1960; 27 percent
of the State’s marketable product was exported, 2 percent less than in
1960. Most of the rock was shipped either from the port of Tampa
or from Boca Grande, both served by railroads from the phosphate
district. Domestic consumption of phosphate increased considerably,
placing new demands on the processing phase of the industry.

Expanding consumption and markets of fuller’s earth, lime, mag-
nesium compounds, rare-earth concentrates, and zircon were indicated
by increased output.

Trends and Developments.—Florida continued its rapid industrial
growth; in the first 6 months of the year, 329 new plants and major
expansions were announced in all industries. Dade County, rapidly
becoming industrialized, led with 113 new plants, followed by Palm
Beach County with 30 and Pinellas County with 27.

New demands for electric power, to supply growing industrial and
residential centers, exceeded all expectations and new facilities were
needed to handle the demands. Florida Power & Light Co. expected
to spend $128 million for construction in the next 3 years; the company
spent $60 million in 1961. The funds were earmarked for final con-
struction on one 300,000-kw generating plant at Riviera, scheduled to
begin operating in early 1962, and an additional 300,000-kw generator
at Riviera, scheduled to being operating in April 1963. The company’s
two 425,000-kw generators at Port Everglades were scheduled to
become operative in 1964 and 1965. Other plant additions included
Gulf Power Co., Crist plant, 75,000 kw; Florida Power & Light Co.,
Port Everglades plant, 200,000 kw ; and city of Tallahassee, St. Marks
plant, 22,000 kw.

The U.S. Atomic Energy Commission announced in May that it
was cancelling an agreement with the Florida West Coast and Florida
East Coast Nuclear groups to build a 50,000-kw reactor near Pierce.
Factors working against the program were the reluctance of most
utilities to accept the financial burden and the difficulty of finding
sites remote enough for safety and yet close enough for economic dis-
tribution to markets.

Roadbuilding and bridge-construction programs outlined during
the year indicated the continued high demand for sand and gravel
and stone as roadbuilding materials. The State road department
released a 5-year plan for construction of 503 miles of Interstate high-
ways by 1966, at a cost of over $300 million. The Interstate road pro-
gram, as of the fiscal year ending June 30, 1961, showed 44.4 miles of
road completed during the year to full or acceptable standards; 88.3
miles open to traffic; and 264.8 miles of road under construction or in
progress. Total designated system mileage for the State was 1,120
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miles. The Florida State Turnpike Authority issued bonds with a
value of $155 million to finance an extension of the Sunshine State
Parkway. The extension, 159 miles long, would be from Fort Pierce
northwestward through central Florida to Orlando and would end at
Wildwood.

The State signed the Nation’s first statutory interstate atomic agree-
ment, about midyear, which placed Florida in the Southern Interstate
Nuclear Compact, composed of seven Southern States. The State also
appropriated more than $1.5 million to build facilities at the Uni-
versity of Florida, Gainesville, for nuclear studies.

Texas Gulf Sulphur Co., continuing a trend to set up molten sulfur
facilities at strategic marketing points, established a new supply
terminal at Jacksonville. Many of the large sulfur consumers in the
State were changing to molten sulfur because of the economic advan-
tages of using the molten form instead of the solid lump form. Free-

ort Sulfur Co. made the largest shipment of molten sulfur in the

istory of the industry, 16,100 long tons, transported by the vessel
Louisiana Sulphur from Port Sulphur, La., to the company terminal
at Tampa. Freeport instituted a $23 million program to move sulfur
in liquid form.

Legislation and Government Programs.—The Bureau of Sanitary Engi-
neering, Florida State Board of Health, continued its study of the
air-pollution problem. Many of the phosphate companies and manu-
facturers of fertilizer assisted in the study. The companies also
conducted independent studies and installed new equipment to alle-
viate air pollution.

The Federal Bureau of Mines, at its Norris, Tenn., Metallurgy
Research Center, conducted tests on various Florida clay samples as
part of its cooperative agreement with the Florida Geological Survey.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Cement.—Cement output declined for the second successive year;
output for all types of cement decreased 6 percent in quantity and
value from 1960. Two companies produced portland and masonry
cements at four plants in three counties. Portland cement decreased
6 percent in quantity and value; masonry cement decreased 12 percent
in quantity and 10 percent in value. The continued decrease in pro-
duction was attributed to weakness in the construction industry and an
increase in competitive markets.

Lehigh Portland Cement Co. operated plants in Flagler County
near Bunnell, and in Broward County, near Miami. The company
expanded its land reclamation and reforestation program by placing
600 acres of landholdings in Flagler County, which will not be used
for cement-producing purposes during the next 25 years, into the
program. In addition, acreage from which coquina shell had been
extracted for cement-producing purposes was reclaimed under the
Ero%lram. Lehigh’s Bunnell plant was presented with a safety award

y the Portland Cement Association.
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General Portland Cement Co. operated plants at Tampa and near
Miami. Expansion completed during the year at the Tampa plant
increased plant annual capacity by 8 million barrels. Annual capacity
of both plants was expected to be 9.5 million barrels in 1962. -

Universal Atlas Cement Division of United States Steel Co. pur-
chased the cement storage and handling facilities of Ponce Products
Co. at Port Everglades about midyear. Universal Atlas also pur-
chased the cement transport ship, S.S. Florida State, from Ponce,
but Ponce was to continue to operate the ship to bring cement from
Ponce Cement Industries of Puerto Rico to Port Everglades. The
Puerto Rican company was to manufacture cement to Universal Atlas
specifications for sale under the Atlas name. Ponce Products con-
trolled Maule Industries, Inc., one of south Florida’s largest concrete
products companies. .

Clays.—Total clay production, including fuller’s earth, kaolin, and

miscellaneous clay, decreased 11 percent in quantity but increased 2
percent in value over 1960. Florida, for the fourth consecutive year,
ranked first in production of fuller’s earth, and output established a
new high. Fuller’s earth was mined in Gadsden County by Minerals
& Chemicals Philipp Corp., Floridin Co., Inc.,, and Magnet Cove
Barium Corp., listed in order of output.
. Kaolin output continued a decline begun in 1960; tonnage decreased
11 percent and value 9 percent. Edgar Plastic Kaolin Co. and United
Clay Mines Corp., both in Putnam County, were the only kaolin
producers.

Miscellaneous clay production decreased 23 percent in quantity and
24 percent in value, owing principally to a 33-percent decrease in
the quantity of clay used for cement manufacture. General Port-
land Cement Co. mined clay in Citrus County for use in cement.
Solite Corp., Clay County, mined miscellaneous clay for use in light-
weight aggregate produced at its Green Cove Springs plant. Appa-
lachee Correctional Institute, Gadsden County, mined a small quantity
of clay for use in making brick.

Near yearend Minerals & Chemicals Philipp Corp. announced the
availability of new organic-modified clays for use in the conditioning
of readily caking high-analysis granular fertilizers. The company
reported that the material, a nontoxic, magnesium aluminum silicate,
had been used at a 2-percent coating concentration on ammonium ni-
trate with effectiveness comparable to the use of 3-percent diatomaceous
earth. The use of clay in conditioning and anticaking agents to pro-
duce free flow in dry formulations of all types was gaining in popu-
larity and new industrial applications were being found not only
in the fertilizer industry but in cement, explosives, insecticides, and
other industries.

Florida’s first clay-pipe plant, a $3 million installation, was de-
scribed.® The plant, on a 40-acre site about 2 miles south of Ocala,
was constructed by U.S. Concrete Pipe Co., a wholly owned subsidiary
of Pittsburgh Coke & Chemical Co., Pittsburgh, Pa. Raw material
for the operation, shipped into the State in hopper cars, was shale and

$Brick and@ Clay Record. Clay Pipe Joins Florida Boom. V. 139, No. 1, July 1961,
pp. 40-43, 66, 67



THE MINERAL INDUSTRY OF FLORIDA 279

clay mined in Cordova, Ala. The plant produced pipe for the ex-
panding residential construction market.

Gem Stones.—Gem stone production, as reported by collectors,
gealers, and others, continued to decline, and was valued at less than

500.

Gypsum.—United States Gypsum Co., near Jacksonville, Duval
County, calcined gypsum for use in manufacturing building products.
National Gypsum Co. continued construction of a gypsum products
plant at Port of Tampa, Hillsborough County. The construction of
a dock and unloading facilities for handling gypsum ore from ship
to shore also was in progress. The plant was scheduled to use gypsum
ore transported by ship from the company’s deposits in Nova Scotia.

Lime.—Lime was produced in five counties by five companies; three
of the operations were captive. Lime output continued an upward
trend, increasing 41 percent in quaniity and 86 percent in value over
the 1960 figures and establishing a record year. Dixie Lime & Stone
Co. (formerly Dixie Lime Products Co.), Ocala No. 1 limekiln pro-
duced quicklime and hydrated lime for masonry and chemical and
industrial uses. Captive lime producers were Buckeye Cellulose
Corp., Taylor County, Michigan Chemical Corp., Gulf County, and
the city of Miami, Dade County, listed in order of output. Buckeye
Cellulose produced 120,000 tons of chemical lime valued at more than
$2 million. The city of Miami produced 27,000 tons of chemical lime
valued at $281,000 at its Hialeah limekiln.

One new commercial lime operation was added when Chemical Lime,
Inc., Brooksville, completed and placed into operation, near yearend,
its $2.5 million plant. The new plant, owned jointly by Camp Con-
crete Rock Co., Ocala, and Lee Lime, Inc., Lee, Mass., used the fluid-
bed method of making lime in an upright kiln. The plant output
was expected to be about 200 tons per day. The facilities were to
operate three shifts a day, 7 days a week.

Magnesia.—Michigan Chemical Corp., Port Saint Joe, in its third
year of production of magnesium compounds from sea water, more
than trel?led its 1960 output. The company produced refractory and
caustic-calcined magnesium compounds for use by the plastic, refrac-
tories, fertilizer, chemical, paper, glass, rubber, petroleum, and other
industries.

Perlite—Crude perlite from deposits in Western States was proc-
essed by three companies in three counties for use in building plaster,
concrete aggregate, and soil conditioning. Combined output of the
three processors was 7,000 tons valued at $452,000, compared with
9,000 tons valued at $599,000 in 1960, a decrease of 22 percent in ton-
nage and 25 percent in value. Tennessee Products & Chemical Co.,
Duval County, was the largest producer, followed by Airlite Proc-
essing Corp. of Florida, Indian River County, and Perlite, Inc.,
Duval County.

Phosphate Rock.—For the 68th consecutive year Florida led the
Nation in total marketable production of phosphate rock. Tonnage
and value reached new records during the year, as in 1960. Com-
bined marketable production of all types of phosphate rock totaled
13.8 million tons valued at $95.6 million, an increase of 12 percent
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in tonnage and 16 percent in value over the 1960 figures. Land-
pebble production again comprised 99 percent of the output and was
primarily responsible for the total gain. Hard-rock output increased
5 percent in tonnage and 11 percent in value; soft-rock output con-
tinued a decline begun in 1959; it decreased 10 percent in tonnage and
16 percent in value from 1960. ‘

TABLE 3.—Phosphate rock sold or used by producers, by uses

1960 1961
Use Value Value
Long tons Long tons
Total Average Total Average
per ton per ton
Ordinary superphosphate......... 4,155, 626 |$28, 402, 633 $6.83 | 4,316,257 |$31, 359,113 $7.27
Triple superphosphate. ....c.eoo-. 1, 571,823 | 10, 883, 760 6.92 | 2,023,112 | 14,677,734 7.26
Phosphoric acid (wet-process)...--| 2,100,706 | 13,094, 121 6.23 | 1,900,621 | 12,476,084 6. 56
Direct application to the soil...... 556,348 | 3,894,853 7.00 471,206 | 3,426,949 727
Elemental phosphorus, ferrophos-

phorus, phosphoric acid... ...~ 387,041 | 2,563,812 6.62 376,844 | 2,629,320 6.98
Stock and poultry feed 1. ... 336,723 | 2,383,986 7.08 260,452 | 1,904,636 7.31
Nitraphosphate. 14,700 106, 640 7.25
Other fertilizer. 20, 000 145, 600 7.28
Export 3,142, 415 | 20, 693, 052 6.59 | 3,396,128 | 22,643,729 6.67
Total 12, 250, 682 | 81,916,217 6.69 | 12,779,320 | 89, 369, 805 6.99

1 Includes nitraphosphate and other fertilizer.

TABLE 4.—Marketable production of phosphate rock
(Thousand long tons and thousand dollars)

Hard rock Soft rock Land pebble Total
Year
Quantity| Value |Quantity| Value |Quantity| Value |[Quantity| Value
1952-56 (average)...- 84 $673 76 $474 9,748 | $59,461 9, 908 $60, 608
1957 eeceeaas 80 689 52 365 10, 059 63, 736 10, 191 64, 789
87 737 53 414 10,711 67, 800 10, 851 68, 951
78 666 52 414 11,434 70,128 11, 564 71,208
et 670 47 384 12,197 81,476 12,321 82,530
81 746 42 325 13, 666 94, 519 13,789 95, 590

Mine production of land-pebble crude ore, dry basis, was 54,037,000
long tons with a P,0O; content of 6,499,000 tons, increases of 13 and
31 percent, respectively, over the 1960 figures. A total of 12,667,000
tons of processed materials with a P,Os content of 4,169,000 tons
was sold or used during 1961. Land pebble for agricultural uses
totaled 7,056,000 tons, 56 percent; for industrial uses, 2,215,000 tons,
17 percent; and for export, 3,396,000 tons, 27 percent. Agricultural
uses were divided as follows: 61 percent in the manufacture of ordi-
nary superphosphate, 29 percent in triple superphosphate, and the
remaining 10 percent in nitraphosphate manufacture, direct applica-
tion to the soil, stock and poultry feed, and other fertilizers. For
industrial uses, 86 percent went into the manufacture of wet-process
phosphoric acid, and the remaining 14 fpercent was consumed in the
production of elemental phosphorus, ferrophosphorous, and phos-
phoric acid. A total of 396,172 tons of processed material with a
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P.O; content of 127,145 tons was both purchased from and sold to
mining companies, an interchange common to the industry.

Land-pebble phosphate came from 16 mines operated by 9 com-
panies in Polk and Hillsborough Counties. The following companies,
listed in order of output, operated: International Minerals & Chem-
ical Corp. (Achan and Noralyn mines), American Agricultural Chem-
ical Co. (Palmetto, So. Pierce, and Boyette mines), Virginia-Carolina
Chemical Corp. (Clear Springs and Homeland mines), American
Cyanamid Co. (Orange Park and Sydney mines), W. R. Grace &
Co., Davidson Chemical Division (Bonny Lake and Clarke-James
mines), Swift & Co. (Varn and Watson mines), Armour Agricul-
tural Chemical Co. (Armour mine), Smith-Douglass Co. Inc. (Teno-
roc mine), and New Concept Co. (Green Bay mine). Six of these
companies mined over 1 million tons of phosphate each.

Hard-rock phosphate, for use in manufacturing ordinary super-
phosphates, elemental phosphorus, ferrophosphorous, and phosphoric
acid, was mined by only one company, Kibler-Camp Phosphate En-
terprise (Section 20 mine), Citrus County.

Soft-rock phosphate came from eight mines, operated by six com-
panies, in four counties. The largest single-mine producer was, as
in 1960, Sun Phosphate Co. (Dunnellon mine), Citrus County; the
largest producing company, with three mines, was The Loncala Phos-
phate Co. (Lake City Junction mine, Columbia County; Mona mine,
Gilchrist County; and Minehead mine, Marion County). Other pro-
ducers, in order of output, were Soil Builders, Inc. (Mincoll mine),
Kellogg Co. (Kellogg mine), The Camp Phosphate Co. (Hernando
mine), and Superior Phosphate Co. (Bar mine), all in Citrus County.
Loncala’s new Minehead plant and mine operated only during the last
half of the year. Camp Phosphate and Superior Phosphate Co. went
out of business and only operated during the first 6 months of the
year. Superior Phosphate sold its operation to Thompson Sales Co.,
a fertilizer concern, of Montgomery, Ala. Total marketable produc-
tion was 41,694 long tons with a P,Oj; content of 8,431 tons valued at
$325,000. Soft rock phosphate was used in stock and poultry feed and
for direct application to the soil.

International Minerals & Chemical Corp. continued to be the leading
producer of land-pebble phosphate. The company began a $5 million
expansion and improvement program at its Florida mines and plants.
The improvement program permitted changes in mining plans to
increase production, including the purchase of a dragline with a 35-
cubic-yard bucket, to be installed at the Achan mine. The big exca-
vator, larger than any the company had been using, was named the
“Master Miner” and was expected to be placed in operation in Jan-
uary 1962; it had operator cabs on each side of the machine and
operated with 2,200 connected horsepower. Hydraulic transportation
at the company Achan and Noralyn mines was described.* Production
of high-analysis diammonium phosphate began late in the year at
International’s 120,000-ton-per-year plant at Bonnie. The plant, esti-
mated to cost $3.2 million, produced a material containing 18 percent

¢Hardy, Harvey B., Svend A. Canariis, Matthew T. Smith, U. K. Custred, and J. L.
Wester. Hydraulic Transportation of Florida Phosphate Matrix. Min. Eng., March 1961,
pp. 274-281.

660430—62—19
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nitrogen and 46 percent phosphoric acid (P;05). Increasing demand
for the material, especially in the Midwest, was responsible for the
expansion. The material was to be shipped by rail and by river barge
to company-owned storage sites to facilitate delivery to midwestern
and southern markets. About midyear the company announced an
extensive reclamation program to expand facilities at International
Park, near Bartow. International also announced that its technical
division would consolidate all research activities at its Skokie, Ill.,
research center. Previously considerable research had been conducted
at the company development laboratory at Mulberry, Fla. Chemical
and minerals processing development, including pilot-plant operation
and assistance on major plant problems, would continue to be the
responsibility of the Mulberry development group. The change to
Skokie was designed to increase coordination of research efforts and
to establish a closer working relationship between research personnel
and the corporate divisions.

American Agricultural Chemical Co. moved up from the third
to the second largest producer of land-pebble phosphate. The com-
pany completed construction of a new phosphate washer at its Pal-
metto operation and installed new equipment.

Virginia-Carolina Chemical Corg., Bartow, which ranked as the
second largest producer of land pebble in 1960, dropped to third in
1961. The company’s new flotation plant, at the Clear Springs mine
in Polk County, was brought on stream and exceeded design capacity.
Mining operations continued in the Little-Stuart West property, one
of three tracts made available to the company through leasing agree-
ments, formerly with Kentucky Store & Land Co. and later with
the trustee for the company employee retirement plan. The mining
division’s annual capacity to produce calcined phosphate rock was
increased by 400,000 tons upon completion of a new 10- by 160-foot
rotary kiln at Nichols. In the calcining operation, wet phosphate
rock is introduced into a kiln where temperatures exceeding 1,500°
F are applied. The process removes organics; bone phosphate of
lime content is elevated ; and the suitability for chemical processing is
improved. Thecompany was the Nation’s largest producer of calcined
rock. Virginia-Carolina also completed construction of expanded
facilities for manufacturing concentrated superphosphate and diam-
monium phosphate and in view of this expansion the company en-
tered into agreements with Texas International Sulphur Co. and its
sulfur-mining subsidiary, Central Minera, S.A., in Mexico. Texas
International was to provide Virginia-éarolina, with substantial
quantities of sulfur over a 10-year period, and Virginia-Carolina was
to provide the Mexican company with technical and management
assistance.

American Cyanamid Co. was the State’s fourth largest producer
of land-pebble phosphate. The company in 1960 began a program of
reclaiming mined phosphate lands, to be carried on simultaneously
with mining. Reclamation was in progress in 1961 at the Sydney and
Orange Park mines. Advance planning of phosphate lands before
mining, including land contour, in-process moving of dragline, power-
lines and pipelines, and other factors such as depth of overburden
and availability of tailings materials, was an important facet in
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reclamation of the lands. Hydraulic transportation at the company
Sydney mine was described® Cyanamid announced a multimillion
dollar expansion of its Brewster operations to produce an additional
200,000 tons of granular triple superphosphate; expansion of phos-
phoric acid production capacity to 400,000 tons per year was com-
pleted and tied into existing facilities. Near the end of 1961, Amer-
1can Cyanamid Co., New York, was licensed to use a process developed
by the Tennessee Valley Authority (TVA) for producing granular
diammonium phosphate. The process uses phosphoric acid made by
the electric-furnace or wet process in the TVA ammoniator. More
féhan 150 of the TVA-type ammoniators were being used in the United
tates.

W. R. Grace & Co., Davison Chemical Division, completed extensive
modernization and expansion of phosphate rock-mining facilities at
its Bonny Lake mine at Ridgewood. These facilities replaced the
Pauway No. 4 mine, closed in 1960, which had been operated for 40
years. The company also erected a new dragline at the new operation,
with a bucket capacity of 20 cubic yards and a capability of digging
to a depth of 115 feet.

Swift & Co. completed and placed in operation its new phosphoric
acid plant near yearend. Construction of a new contact sulfuric acid
plant was begun at the Agricola, Fla., operation of Swift in Septem-
ber. The new unit, of Leonard-Monsanto design, would supplement
the company’s two existing acid plants of the same design, and would
triple existing sulfuric acid productive capacity. The new unit was
ex;l))ected to be completed in April 1962. Output of the new plant was
to be used to treat phosphate rock mined at the site, with the resulting
sulfuric acid to be used in producing concentrated phosphate
compounds.

Armour Agricultural Chemical Co., Division of Armour & Co.,
announced the signing of several contracts in connection with its $60
million expansion program. Thecontractsincluded a phosphate plant
near Fort Meade and a nitrogen plant in an adjoining State. When
completed in 1962, these combined facilities would approximately
triple the company’s production of phosphates and nitrogen. In
addition, the company purchased 880 acres of Polk County phosphate
land from the Jesuit High School Foundation, Inc., of Tampa for
$1.5 million. The purchase consisted of five tracts, 3 miles west of
Fort Meade, adjoining Armour’s new processing plant under
construction.

Smith-Douglass Co., Inc., continued research and reported that the
Hollingsworth flotation cell, perfected for use in phosphate processing,
also might be adapted to the flotation of other nonmetals, metals, and
fuels, including sand, copper, zine, and coal. Hydraulic transporta-
tion at the company Tenoroc mine was described.

New Concept Co. continued operation of its Green Bay property;
the company was upgrading tailing materials from a previous phos-
phate-mining operation through the use of Cannon separators. This
Z‘lwi?l the only known operation of its type in the Florida phosphate

eld.

& Work cited in footnote 4.
6 Work cited in footnote 4.
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U.S. Phosphoric Products Division, Tennessee Corp., Tampa,
announced construction had begun about midyear on a 350-ton-per-
day ammonia plant at East Tampa. The plant was to use natural
gas as the raw material and the ammonia was to be used to manufac-
ture high-analysis fertilizer. Late in the year the company announced
that a new Leonard-Monsanto sulfuric acid unit of 1,200-ton-per-day
capacity had been put on stream at Tampa. Most of the output was
to be used by the company to make agricultural products. -

The TVA,” completed at midyear a phosphate-prospecting pro-
gram begun in Florida in 1955, and was continuing negotiations for
the purchase of 737 acres of additional phosphate land. This pur-
chase would bring TVA holdings of Florida phosphate lands to 4,811
acres, containing an estimated 21.4-year’s supply of phosphate raw
materials. The objective of the program was to assure TVA an
adequate supply of phosphate raw materials for its fertilizer pro-
gram and for munitions in the event of national emergencies. A little
under 50 percent of the phosphate used at Muscle Shoals, Ala., was
purchased in Florida; the remainder came from TVA mining opera-
tions in Tennessee. Furnace charges for producing elemental phos-
phorous were made of combinations of high-grade Florida Phosphate
and the lower Tennessee grades. TV A was constructing a new 25,000-
kw rotating electric phosphorous furnace that was expected to pro-
vide an improved product for fertilizer. The new furnace was to
replace three smaller stationary furnaces.

Sand and Gravel.—Output of sand and gravel declined for the first
year since 1958; tonnage decreased 8 percent, but value remained
about the same as in 1960. Total output was 6.5 million tons valued
at $5.6 million. Sand production decreased 1 percent in quantity,
but increased 3 percent in value; gravel decreased 28 percent ln
quantity and 16 percent in value. Sand and gravel was produced
by 45 mines in 25 counties, compared with 43 mines and 12 counties
in 1960. Leading sand-producing counties, in order of output, were
Polk, Lake, and Putnam; Lake County moved up from third to
second. Leading producers in each of these counties were Standard
Sand Co. (Standard mine), Polk County; E. R. Jahna Industries,
Inc. (Clermont mine), Lake County; and Diamond Interlachen
Sand Co. (Interlachen mine), Putnam County. Seventy-seven per-
cent of the sand produced was sold or used as building sand, 10

ercent as paving sand, 9 percent as fill sand, and 4 percent for
mndustrial uses, chiefly glass, blast, and filtration uses. Gravel,
produced by five mines in four counties, and including Government-
and-contractor material, totaled 837,000 tons valued at $558,000.
Forty-five percent of the total commercial and Government-and-
contractor gravel, combined, was sold or used as building gravel, and 55
percent as paving gravel. Leading gravel producers were Florida
Gravel Co. (Chattahooche mine), Gadsden County ; and Ward Gravel
Co. (Flomaton mine), Escambia County. Ninety-four percent of the
sand and gravel was processed by washing, classifying, or other
methods, and the remaining 6 percent was unprocessed. Forty-six
percent of the material was transported by truck and 54 percent

7 Tennessee Valley Authority. Annual Report of the Tennessee Valley Authority, for
Fiscal Year Ended June 30, 1861. 89 pp.
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was moved by railroad, compared with 42 and 58 percent in 1960.
Thirteen counties reported Government-and-contractor sand and
gravel production from 13 mines.

TABLE 5.—Sand and gravel sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value
®» ® 10) ®
(0] (O] 1237, 849 135205, 91
712,387 330,473 216, 806
...... 38,848 28, 776
386, 515 398, 705 273.806
222,898 195, 416 354,019
o , 000 37,
HeNAry . o ce o oecoccccececc e memmmm e [ mmmm e - 17,000 13,
Hillsborough _ 15,375 31,390
Indian River. - 17,750 14,200
Jack . 00 219
Lafayette. . 38, 880 21,384
Lake. - 585, 786 1,075,477 752, 837
Leon. 110, 545 O] 1
Martin 71,800 68, 900
range 150, 000 111, 750
Palm Beach 228 214
Pinellas. oo | mmmm e e o 10, 000 8, 500
Polk._ 2, 456, 988 1,984,164
Putnam 842, 706, 150
St. Lucie O] @
Saliaegi\fﬁ o) - (?4, 360 (1)80, 550
Volusia. oo 1 1
hingtc I DR P, 33,750 25, 000
Undistributed .- . 446,157 528, 478 602, 511 541, 765
Total .- 6, 756, 943 5,559,178 6, 530, 468 5, 576,846

mleigtcllrg' withheld to avoid disclosing individual company confidential data; included with *“Undis-
uted.

TABLE 6.—Sand and gravel sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Sand:
Struetural ... .. 5,054,133 | $3, 924,689 $0.78 | 4,760,311 | $3,741,937 $0.79
Paving__ . 399, 823 377,631 .94 621, 684 596, 292 .96
Fill 565, 825 306,107 .54 540, 928 266, 696 .49
[ 3T T (O] ) (0] 90, 899 178,973 1.97
Other 2. . e 265, 687 288, 054 1.08 179, 452 239, 564 1.33
Total 6,285,468 | 4,896,481 .78 | 6,193,274 | 5,023,462 .81
Gravel:
Paving. oo 183,189 329,194 1.80 186, 712 364, 584 1.95
Struetural .. oo 288, 286 333, 503 1.16 150, 482 188, 800 1.25
Total 471,475 662, 697 1.41 337,194 553, 384 1.64
Total sand and gravel ....._ 6,756,943 | 5,559,178 .82 | 6,530,468 | 5,576,846 .85

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other.”
2 Includes molding, grinding and polishing, blast, filtration, other sands, and uses indicated by footnote 1.
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The Standard Sand & Silica Company operation at Davenport was
described.® The operation consisted of two washing and classifying
plants and a large drying and screening plant; up to 450 tons per hour
of concrete, mason’s sand, and plaster sand could be produced. The
company’s sand deposits covered more than 1,000 acres; mining was
accomplished with two 10-inch dredges. .

Staurolite.—QOutput of staurolite, first included in State mineral pro-
duction in 1957, declined slightly in 1961 for the first year since pro-
duction began ; tonnage and value were about 1 percent lower than in
1960. E. I. du Pont de Nemours & Co. Inc., Clay County, the only
producer in the United States, recovered staurolite as one of the
byproducts in concentrating titanium minerals at its Highland and
Trail Ridge plants. Staurolite continued to find its biggest use as an
alumina and iron hydroxide additive in cement manufacturing.

Stone.—Florida, for the second consecutive year, led the South-
eastern States in total stone production and moved up to sixth place
in the Nation. Total output was 28.9 million tons valued at $36.3
million, an increase of 1 percent in tonnage, but a decrease of 3 percent
in value from 1960. Increased crushed oystershell output was pri-
marily responsible for the overall gain; output increased 103 percent,
and value rose 45 percent. Crushed limestone output decreased for
the first year since 1952; it declined 1 percent in quantity and 6 per-
cent in value. Crushed limestone used in the manufacture of cement
decreased 6 percent in tonnage and 33 percent in value. Dimension
limestone production, from one operation, was recorded for the first
year since 1959.

Crushed limestone was produced at 83 quarries in 23 counties;
85 percent was sold or used for concrete, roadstone, and screenings,
2 percent, for agricultural purposes, 1 percent for railroad ballast, and
the remaining 12 percent for other uses. Eight companies in five
counties produced crushed limestone for agricultural purposes. Lead-
ing counties in crushed stone output, as in 1960, were Dade, Hernando,
and Broward ; leading producing companies, in order of output, were
Florida Rock Products Corp., Hernando County; Seminole Rock
Products, Inc., Dade County; Camp Concrete Rock Co., Hernando
County; and Ideal Crushed Stone Co., Dade County.

Government-and-contractor crushed limestone was produced by
five county highway departments, compared with six in 1960; 213,000
tons of limestone valued at $187,000 was produced. These totals rep-
resented decreases of 46 and 39 percent. All of this stone was trans-
ported by truck.

Florida ranked third in production of crushed oystershell. It was
produced by six companies in five counties, all on leases obtained from
the State of Florida. Increased output was attributed to demand by
the cement and lime industries. One company produced oystershell
for use as poultry grit, and the other five companies produced material
for use in concrete, road metal, and screenings. Leading producers,
in order of output, were Radcliff Materials, Inc., Walton County;
Benton and Company, Inc., Pinellas County; and Edison Shell Co.,
Lee County. The material was transported as follows: 2.9 million
tons by truck, 169,000 tons by waterway, and 15,000 tons by railroad.

8 Trauffer, Walter E. Versatile Florida Sand Firm. Pit and Quarry, v. 54, No. 2, August
1961, pp. 94-97. Quarry, , No. 2, Augu
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TABLE 7.—Crushed limestone and oystershell sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons
Total Average Total Average
per ton per ton
Concrete and roadstone. 23, 309, 376 [$30, 229, 203 $1,30 | 24,912,267 ($30, 804, 467 $1.24
Agstone__.._..__________ - 728,340 | 2,125,907 2.92 666,979 | 1,950,071 3.75
Railroad ballast. 199, 341 327,970 1.65 (0] (O] @)
Poultry grit (1) ( (O] 30, 988 457,338 14.76
Stone sand 372,186 412, 356 b U0 4 I PR R [,
Other uses 3 3,019,737 | 4,323,542 1.43 | 3,444,395 | 3,292,883 .96
Total. 27,628,980 | 37,418, 978 1.35 | 29,054,629 | 36, 504, 759 1.26

1 Figure withheld to avoid disclosing individual company confidential data; included with “Other uses.”’
2 Includes asphalt filler, cement, lime, mortar, and fill uses, and uses indicated by footnote 1.

TABLE 8.—Crushed limestone sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value

Alach 1,201, 668 $1, 030, 731 1,254, 580 $1, 085,110
Broward 4,079,176 5,181,281 4,057,418 5,198, 166
Citrus. [0) [O) 1 1
Collier. 0] m 592, 970 823, 203
Columbia. 0] ) 1 1
Dade. 7,707,367 9,673,221 7, 366, 905 8, 302, 38
Duval 1 (O]
Flagler. m (0 (O] (O]
Hendry ® ) O] ()]
Hernando. 5, 415, 406 8, 893, 350 4,841, 868 7,501,328
Indian River. 8,066 6,453 16, 500 13,200
Lafayette. . 239, 600 209, 088 161, 000 141, 680
Lee.. 1) 1) ) ¥
Levy. 414,264 784,152 531, 354 866, 309
Manatee. 1 1 1 1
Marion 1, 329, 792 1,223,071 1,282,318 1,206, 943
Monroe (O] (O] 281, 250 354,375
Palm Beach ?) (O] m (O]
Pasco. 1) 0] 0] 0]
Pinellas. 7,350 7,350
St. Johns. m m
Sarasota. [0 g') n m
Sumter. 1) D) m [O)]
Suwannee (0] (O} 0} M
Wakulla, Q) O]
Undistributed 5,660, 110 7,842,193 5,289, 804 7,096, 387

Total 26,062, 799 34, 850, 890 25, 675, 967 32, 589, 084

1 g‘ignre withheld to avoid disclosing individual company confidential data; included with “Undistrib-
uted.”

Dimension limestone was produced by one company, Key Marble,
Inc., Monroe County, for use as building stone.

R. H. Wright, Inc., Fort Lauderdale, a subsidiary of Houdaille
Industries, Buffalo, N.Y., purchased Duval Engineering & Contract-
ing Co., Jacksonvi le, and three related Duval companies. The re-
lated companies were White Shell Corp., an oystershell-dredging firm ;
Newberry Corp., a crushed limestone producer; and Savannah Bridge
Co., Inc. Duval was to be operated as a. wholly owned division of R.
H. Wright, Inc., and was to be called Duval-Wright Engineering Co.
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Coral Aggregates, Inc., opened a new crushed limestone operation
in the Miami area, in Dade County, late in the year. The new plant
had a capacity of 4,500 tons of aggregate per day. Reserveson a 160-
acre tract controlled by the company were estimated at more than
8.5 million tons.

The Brooksville Rock Co. crushed stone plant near Brooksville was
described.® Heavy-duty scrubbing and rinsing equipment strips out
clay contaminants to produce a clean aggregate. A general descrip-
tion of material handling from the quarry to the finished product is
included ; plant equipment is listed.

Industrial Limerock, Collier County, merged early in the year with
three gulf coast construction and land development companies.
Naples Supply Co.; Royal Palm Harbor, a real estate development
company ; and Modern Builders Supply do., a Sarasota cement prod-
ucts firm. The parent company, to be known as Industrial Limerock,
Inc., was to furnish building materials and raw materials for all
types of construction.

Vermiculite.—Zonolite Co. exfoliated vermiculite at three plants near
Jacksonville, Duval County ; Tampa, Hillsborough County ; and Boca
Raton, Palm Beach County. Total plant output decreased 24 percent
in quantity and 22 percent in value below that of 1960. Raw ma-
terials for the plants were received from mines in South Carolina,
Montana, and South A frica.

METALS

Ferroalloys.—American Agricultural Chemical Co., Pierce, and
Virginia-Carolina Chemical Corp., Nichols, produced ferrophospho-
rous as a byproduct of the electric-furnace process of smelting phos-
phate rock for making elemental phosphorous. Production increased
28 percent, shipments 34 percent, and value 16 percent compared with
1960. Approximately 92 percent of the ferrophosphorous produced
was shipped, 4 percent more than in 1960.

Rare-Earth Metals,—Titanium Alloy Manufacturing Division of Na-
tional Lead Co., near Jacksonville, recovered monazite as a byproduct
of concentrating heavy minerals from sand deposits. Production
and shipments increased considerably over 1960, when only a small
quantity of monazite was produced and none was shipped.

Titanium Concentrates.—For the sixth consecutive year, Florida
ranked second in production of titanium concentrates. Total quan-
tity and value of ilmenite and rutile concentrates decreased. Ilmenite
decreased 3 percent in tonnage and 6 percent in value; rutile decreased
16 percent in both tonnage and value.

E. I. du Pont de Nemours & Co., Inc., produced ilmenite from the
Highland and Trail Ridge mines, Clay County. Du Pont continued
as the leading producer of ilmenite.

Titanium Alloy Manufacturing Division of National Lead Co.
(Skinner mine), Duval County, produced ilmenite and rutile from
deposits near South Jacksonville. The company which also made
shipments of rutile from stocks in the name of Rutile Mining Co. of
Florida, was, for the second successive year, the leading producer of

¢ Meschter, Elwood, Scrubbers Whip Limerock Matrix. Rock Products, v. 64, No. 10,
October 1961, pp. 100-106.
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rutile. The company also recovered monazite as a byproduct of this
mining operation.

Florida Minerals Co. (Vero mine), Indian River County, produced
ilmenite and rutile from deposits along the east coast.

Zircon.—Florida, for the 22d consecutive year, ranked first in zircon
production; the only U.S. production reported in 1961 came from
Florida. Total output of three producing companies increased 6
percent in tonnage and value. E. I. du Pont de Nemours & Co., Inc.
(Trail Ridge mine), continued to be the largest producer, and Tita--
nium Alloy Manufacturing Division of National IPJead Co. (Skinner
mine) was the second largest producer. Florida Minerals Co. (Vero
mine) recovered zircon as a byproduct of ilmenite and rutile mining.
Most of the material was used in refractoriés and foundries, and as
welding flux. o

MINERAL FUELS

Natural Gas.—Production of natural gas, all from Humble Oil Com-
pany’s Sunniland field, Collier County, remained about the same as
n 1960; 30 million cubic feet of gas, valued at $5,000 was produced.
'_ll‘lhe ﬁgai?1 was all used by Humble in pumping crude petroleum. from
the field.

Houston Corp., distributor of natural gas in Florida, was given
approval by the Federal Power Commission to build 71 miles of
pipeline laterals to service new industries; this mileage is in addition
to 235 new miles approved in late 1960 for the same purpose. The
estimated cost of expanding the company pipeline system throughout
the State was given as $23 million. In 1961, Florida was receiving
278 million cubic feet of gas per day; the quantity was to be increased
to 3‘171 million cubic feet per day upon completion of the additional

ipeline.

P %lorida. Hydrocarbons Co., organized by Houston Corp., was
scheduled to begin construction of a new liquid hydrocarbon plant
near Brooker, south west of Jacksonville, near the end of the year.
The plant, to be completed in mid-1962 at a cost of $7 million, was
to have capacity to treat 330 million cubic feet of gas per day. The
plant was to recover about 45,000 gallons of gasoline and 90,000
gallons of butane per day.

Peat.—Florida, which ranked second in peat production in 1960,
dropped to sixth place in 1961. Total output from five producers
in four counties was 25,000 tons valued at $149,000, a decrease of 37
percent in tonnage and 8 percent in value. Orange County was first
in production, followed by Hillsborough, Putnam, and Clay Counties;
Putnam County ranked first in 1960. Two types of peat, humus and
reed-sedge, were produced from bogs and used chiefly for soil improve-
ment purposes.

Petroleum.—Crude petroleum production, all from wells in Humble
0il Co’s Sunniland field, Collier County, increased 1 percent in output,
but it decreased 2 percent in value from 1960, based on preliminary
data. Cumulative production to January 1, 1962, totaled 6,852,620
barrels of oil.

Gulf Oil Co. and California Oil Co. made their third unsuccessful
joint effort to find oil on a block of 22 leases, covering 132,480 acres,
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in an area about 40 miles west of Key West in the Marquesas Keys.
The well, the Marquesas No. 1 in Block 46, was drilled to 7,800 feet
and abandoned. aulf Oil Co. had drilled seven dry holes in the
Florida Keys area.

The California Co. began drilling a new well in another test of
Florida waters in the Boca Grande Pass area, 25 miles northeast of
Fort Myers. The well, projected to 12,000 feet, had been drilled
below 5,000 feet in early October. The well is 4 miles northeast of
an earlier dry hole drilled by California, on a tract held by Coastal
Petroleum Co.

Cabinet trustees of the Internal Improvement Fund of the State
of Florida did not renew leases on nearly 2 million acres of Monroe
and Collier County oil lands held by Commonwealth Oil Co. The
acreage was obtained in 1943, and 17 new leases were granted in 1951.
Leases on the acreage were to be opened for competitive bids by other
companies. In another action by the Internal Improvement Fund,
Coastal Petroleum Corp., a large leaseholder of State lands, was
advised by the State Attorney General that it must get permission
from private landowners or from the State to explore for minerals
on lands inside bulkhead lines, whether there was a formal bulkhead
line around the area or not; areas interpreted were those that were
filled or unfilled, and those adjacent or riparian to private uplands.

National Bulk Carriers, Inc., an ocean-shipping concern, announced
late in the year that it was seeking authority to build a $40 million
petroleum refinery on a 200-acre site near Homestead. The proposed
refinery would have capacity to convert 50,000 barrels of crude oil a
day into petroleum products. After approval is obtained, about 2
years would be required for construction of the plant. The company
also planned to establish a seaport at Homestead on a 2-mile-square
area of land along the bayfront due east of Homestead Air Force
Base. Included in the seaport planning was a channel 5 miles long
and 30 feet deep to serve oceangoing freighters.

REVIEW BY COUNTIES

Mineral production was recorded in 44 of the State’s 67 counties,
3 more than in 1960. Polk, Dade, and Hillsborough, in order of value,
were again the three leading mineral-producing counties, with Polk
County furnishing 47 percent of the total mineral production value.
The next most important mineral-producing counties, in order of
value, were Clay, Hernando, Gadsden, Flagler, and Broward, each
having a total value of more than $5 million, and Gulf, Walton, Duval,
Taylor, Citrus, and Sumter Counties, having values of more than $2
million, each. These 14 counties accounted for 94 percent of the State
total mineral production value. Crushed limestone was produced in
23 counties; sand and gravel in 25; phosphate rock in 6; crushed
oystershell and lime in 5; clays and peat in 4; and titanium concen-
trates, cement, and zircon in 3. Perlite and vermiculite were proc-
essed 1n three counties, each.

Alachua.—Total value of mineral production increased 5 percent
over 1960. The following companies, listed in order of output,
crushed limestone: Ocala Lime Rock Corp. (Haile quarry), Duval-
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Wright Engineering Co., formerly the N ewberry Corp. (Haile
quarry), Williston Shell Rock Co. (vBuda quarry), Limestone Prod-
ucts, Inc. (Haile quarry), W & M Construction Co. (Norfleet quarry),
and Peacock Lime Rock Co. (Peacock quarry). The material was
used primarily for concrete, roadstone, and screenings, and for agri-
cultural purposes. Eighty percent of the tonnage was transported
by railroad, and 20 percent was moved by truck.

TABLE 9.—Value of mineral production in Florida, by counties?

County 1960 1961 Minerals produced in 1961 in order of value

$1, 030, 731 $1,085,110 | Limestone.
(2) ® 8and and gravel.
2 5,404,115 | Limestone, sand and gravel.
2, 522,756 2,098,109 | Limestone, phosphate rock, miscellaneous clay.
@ @) Imenite, zircon, staurolite, sand and gravel, mis-
cellaneous clay, peat.

(O] ) Crude petroleum, limestone, natural gas.
® ® Phosphate rock, limestone.
23, 642, 909 (O] Cement, limestone, lime, sand and gravel.
® O] Rutile, ilmenite, zircon, oystershell, monazite,
limestone, sand and gravel.
356, 812 373,806 | Sand and gravel.
2 (3 Cement, limestone.
6, 727,060 [Q] Fuller’s earth, sand and gravel, miscellaneous clay.
3 ® Phosphate rock.
Q] 37,000 | Sand and gravel.
® () Magnesium compounds, lime.
(3 ® Limestone, sand and gravel.
8, 893, 350 ® Limestone, lime.
Hillsborough.. 20, 798, 784 19,925,715 | Cement, phosphate rock, peat, sand and gravel.
Indian River__.______.. ® ® Rutile, zircon, ilmenite, sand and gravel, limestone.
Jackson 219 | Sand and gravel.

Limestone, sand and gravel.
Sand and gravel.

Limestone, oystershell.

Sand and gravel.

Limestone,

Limestone, oystershell.
Limestone, lime, phosphate rock.
Sand and gravel.

Limestone, gem stones.

Sand and gravel, peat.
Limestone, sand and gravel.
Limestone.

Oystershell, sand and gravel.
Phosphate rock, sand and gravel.
Sand and gravel, kaolin, peat.

Sand and gravel.
Limestone, sand and gravel.
Limestone.

Do.
Lime,
Sand and gravel.
Limestone.
Oystershell.
Sand and gravel.

25, 000
32, 508, 651 69, 039, 406
Total. oo ... 176,923,000 | 190, 933, 000

! The following counties are not listed because no production was reported: Baker, Bradford, Brevard,
Calhoun, Charlotte, De Soto, Dixie, Franklin, Hamilton, Hardee, Highlands, Holmes, Jefferson, Liberty,
Madison, Nassau, Okaloosa, Okeechobee, Osceola, Santa Rosa, Seminole, and Union.
dl!tl«r‘ligu{ed gc;ithheld to avoid disclosing individual company confidential data; included with “Un.

stributed.

Bay.—Taylor Sand Co. (Taylor mine) and Cato Sand Co. (Mill
Bayou mine), produced building and paving sand, all of which was
transported by truck.

Broward.—Broward County ranked eighth in value of mineral pro-
duction. The county was third in cm§1ed stone output; it was ex-
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ceeded only by Dade and Hernando Counties. Crushed stone produc-
tion increased 3 percent in quantity and value. Sand and gravel out-
put increased 15 percent in tonnage, but it decreased 19 percent in
value. Eleven companies crushed limestone at 14 quarries, 1 more
than operated in 1960. The three leading quarries, listed in order of
output, were Hollywood Quarries, Inc., (Broward County quarry),
Maule Industries, Inc. (Prospect quarry), and R. H. Wright, Inc.
(Green quarry and crushing plant). Meekins, Inc. operated three
quarries (Oakland Park No. 5, Hollywood No. 1,and Deerfield No. 4) ;
R. H. Wright operated two quarries (Green and Wright). Most of
the crushed limestone was used for concrete, roadstone, and screenings,
and was transported by truck. Florida Silica Sand Co., Inc.,
(SPegram mine) and Davie Sand Corp. (Fort Lauderdale mine) pro-

uced sand for building and fill purposes, respectively. Broward
County Highway Department produced 18,000 tons of sand valued
at $11,000 for use in highway maintenance.

Citrus.—Citrus County, which ranked ninth in value of mineral
production in 1960, dropped to twelfth place in 1961. Kibler-Camp
Phosphate Enterprise (Enterprise mine), the only hard-rock phos-
phate producer in the State, mined 81,000 tons of phosphate valued at
$746,000, increases of 5 and 11 percent over the 1960 figures.

Soft-rock phosphate was produced at five mines by five companies;
total output was lower than in 1960. Producers, listed in order of
output, were Sun Phosphate Co. (Dunnellon mine), the largest soft-
rock producer in the State, Soil Builders, Inc. (Mincoll mine),
Kellogg Co. (Kellogg mine), Camp Phosphate Co. (Hernando mine),
and Superior Phosphate Co. (Bar mine). Camp Phosphate was
reportedly out of business at yearend. Superior Phosphate sold out
to Thompson Sales Co., a fertilizer concern, of Montgomery, Ala.,
about midyear. General Portland Cement Co. (Citrus County quarry
and mine) crushed limestone and mined miscellaneous clay for use in
manufacturing cement. Colitz Mining Co. (Blue Water quarry)
crushed limestone for concrete, roadstone, and screenings. Crystal
River Quarries (Crystal River quarry) and Middleton Mining Co.,
Inc., produced limestone for agricultural purposes. Middleton Min-
ing reported production for the first year.

Clay.—Clay County moved up from fifth to fourth in value of
mineral production. E. I. du Pont de Nemours & Co., Inc. (Trail
Ridge and Highland mines), produced ilmenite and byproduct zircon
and staurolite. King Concrete Sand Co. (Keystone Heights mine)
and All-Florida Sand Co. (Interlachen mine) produced building and
paving sand. Solite Corp., a subsidiary of Southern Lightweight
Aggregates Corp., Richmond, Va., produced miscellaneous clay at the
Russell mine for making lightweight aggregate, utilized in structural
concrete and masonry. The company was in its third year of
operation.

Tomes Peat Humus, Keystone Heights, produced humus peat for
use in soil conditioning.

Collier.—Collier County was the only county reporting crude petro-
leum and natural gas production. Petroleum production increased
slightly, and natural gas output remained about the same as in 1960.
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Industrial Limerock, Inc. (Sunniland quarry), Sunniland Limerock
Co. (Sunniland quarry), and Naples Limerock Co. (Belle Meade
quarry), a new producer reporting for the first year, crushed lime-
stone for concrete, roadstone, and screenings. Total output was
greater than in 1960. Sixty-one percent of the stone was transported
by truck and 31 percent was moved by railroad.

Columbia.—Loncala Phosphate Co. (Fort White mines) mined soft-
rock phosphate, which was processed at its Lake City Junction plant;
tonnage and value were lower than in 1960. Limestone Products,
Inc. (Columbia City quarry), operating for the second year, crushed
limestone for concrete, roadstone, and screenings; tonnage and value
declined. v

Dade.—For the third consecutive year, Dade County ranked second
in value of mineral production. The county led, for the fourth con-
secutive year, in crushed stone output; 20 quarries were active, com-
pared with 18 in 1960. The three leading producers were Seminole
Rock Products Co. (Medley quarry), Ideal Crushed Stone Co. (Dade
County quarry), and Oolite Crushed Stone Co. (Richmond quarry).
Total stone output was 7.4 million tons valued at $8.3 million.
Seventy-four percent of the stone was transported by truck, 24 per-
cent by railroad, and the remainder by waterway. Lehigh Cement
Co. (Miami mill) and General Portland Cement Co. (Everglades mill)’
produced masonry and portland cements. Tonnage and value were
lower than in 1960. Sample Rock Co. (Opa Locka mine) produced
fill sand; Des Rochers Sand Co., Ine. (Cape Florida mine), paving
sand; Golden Brown Soil Co. (Miami mine), sand for fill and lawn
dressing and paving gravel; and Dade County Highway Department,
sand for road maintenance. The city of Miami (Hialeah limekiln})-
produced 27,000 tons of quicklime valued at $281,000, an increase of.
17 percent in tonnage and 15 percent in value over the 1960 figure.
The lime was used as a water softening and purification agent in the
municipal waterplant. Tennessee Products & Chemical Corp. and
Perlite, Inc. (Hialeah plant), processed perlite from Western States
for use in concrete, building plaster, and soil conditioning.

Duval.—Duval County, for the first year, was not among the leading
10 counties in value of mineral production. Commodities produced
were ilmenite, rutile, monazite, zircon, sand and gravel, crushed stone,
and oystershell. Titanium Alloy Manufacturing Division of National
Lead Co. (Skinner mine) produced ilmenite, rutile, and zircon;
Rutile Mining Co. of Florida, also a National Lead subsidiary, pro-
duced and shipped a small tonnage of rutile from its Jacksonville
mine. Southside Sand Co. produced building sand; High Springs
Limerock Corp. crushed limestone for concrete, roadstone, and screen-
ings; and White Shell Corp (White Shell plant) produced 31,000 tons
of crushed oystershell valued at $457,000, less than in 1960. United
States Gypsum Co. calcined gypsum at its plant near Jacksonville for
use in manufacturing building products. ’

Escambia.—Sand and gravel was produced by five operations, com-
pared with three in 1960; tonnage and value increased appreciably.
Ward Gravel Co. (Century mine), the largest producer in the county,
mined 153,000 tons of sand and gravel valued at $149,000; Escambia
County Highway Department mined 119,000 tons of sand and gravel
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valued at $105,000; Clark Sand Co. (Pensacola mine) produced
building sand; Campbell Sand & Gravel Co. (Flomaton mine) pro-
duced sand and gravel; and Boone Construction Co., a new operation
reporting for the first year, mined a small tonnage of sand for building
purposes. .

Flagler—Flagler County ranked seventh in value of mineral pro-
duction, dropping from sixth place in 1960. ILehigh Portland Cement
Co. (Bunnell mill and quarries) produced masonry and portland
cements. The company, only mineral producer in the county, crushed
limestone from its Coquina quarry, for use in the manufacture of
cements.

Gadsden.—Florida and Gadsden County, for the fourth consecutive
year, ranked first in the Nation in output of fuller’s earth. Fuller’s
earth production established a record high in both tonnage and value.
Producers, in order of output, were Minerals & Chemicals Philipp
Corp. (La Camelia mine), Floridin Co., Inc. (Quincy mine), and
Magnet Cove Barium Corp. (Havana mine). Florida Gravel Co.
(Chattahoochee mine) mined 195,000 tons of sand and gravel valued
at $354,000. Tonnage and value were slightly lower than in 1960.
Appalachee Correctional Institute (Chattahoochee mine) produced
muscellaneous clay, on a small scale, for the manufacture of building
brick.

Gilchrist.—TLoncala Phosphate Co., the only mineral producer in
the county reporting production, mined and processed soft-rock phos-
phate. The material was used principally in stock and poultry feed,
and for direct application to the soil.

Glades.—Caloosa Industries, Inc. (Ortona mine) mined 42,000 tons
of building sand valued at $37,000. This was the company’s second
year of operation, and its output represented the only mineral pro-
duct]iion reported in the county. All of the sand was transporteg by
truck.

Gulf.—Gulf County ranked ninth in the State in mineral production
value, making its first appearance in the top 10 producing counties.
Michigan Chemical Corp. (Port Saint Joe plant) recovered mag-
nesium compounds from sea water and more than trebled its 1960
output. Caustic-calcined and refractory magnesia sold or used was
supplied to the refractories and insulating board industries.

Hendry.—Caloosa Rock Corp. (La Belle quarry) crushed limestone
for concrete aggregate, roadstone, and screenings. Hendry County
Highway Department produced sand and gravel for use in its high-
way maintenance program. All of the output of both producers
was transported by truck.

Hernando.—Hernando County dropped from fourth to fifth place
in value of mineral production. The county, as in 1960, ranked second
in crushed stone output; its production was exceeded only by that
of Dade County. The county produced 4.8 million tons of crushed
limestone valued at $7.5 million, a decrease of 11 percent in tonnage
and 16 percent in value. Seven companies crushed limestone at seven
quarries; Florida Rock Products Co. (Diamond Hill quarry) and
Camp Concrete Rock Co. (Gay quarry), two of the three leading stone
producers in the State, crushed limestone for use in concrete, road-
stone, and screenings. Other producers, in order of output, were
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Lansing Rock Co. (Brooksville quarry), Aripeka Limerock Co.
(Aripeka ﬁuarry), William P. McDonald Corp. of Florida (Conrock
uarry), Hernando Limerock Co., and Brooksville Rock Co., Inc.
%Broco quarry). The stone was transported 58 percent by railroad
and 42 percent by truck.

Chemical Lime, Inc., completed and placed into operation, near
yearend, its new $2.5 million lime plant. The plant, owned jointly
by Camp Concrete Rock Co., Ocala, and Lee Lime, Inc., Lee, Mass.,
used the fluid-bed method of making lime in an upright kiln. The
plant produced only a small tonnage of lime in 1961; however, it was
estimated that ouput would be about 200 tons per day when the
plant is in full operation.

Hillshorough.—Hillsborough County, for the third consecutive year,
ranked third in value of mineral production. American Cyanamid
Co. (Sydney mine) and American Agricultural Chemical Co. (Boy-
ette mine) produced land-pebble phosphate. General Portland
Cement Co. produced masonry and portland cements at its Tampa
mill. Edgar Plastic Kaolin Co., reporting production for the first
year from its new sand operation, produced 15,000 tons of industrial
sand valued at $31,000.

A. J. Stearns, éeﬁ'ner, and F. E. Stearns Peat, Valrico, produced
humus peat for soil conditioning and improvement. The county
ranked second in peat output.

Indian River.—Florida Minerals Co. (Vero mine) produced ilmenite,
rutile, and zircon from beach sands. Indian River County Highway
Department crushed limestone and produced sand for use in highway
maintenance; this was the first year that sand production had been
reported. Airlite Processing Corp. of Florida expanded crude perl-
ite from Western States at its processing plant near Vero Beach.

Jackson.—Jackson County Highway Department mined a small
quantity of sand for use in roads. This was the first year that any
mineral production has been reported in the county.

Lafayette—Williston Shell Rock Co. (Chauncey and Dell Quarries)
crushed limestone for concrete, roadstone, and screenings; output
from both operations was 161,000 tons valued at $142,000. The
Lafayette County Highway Department mined 89,000 tons of sand
valued at $21,000 for use in highway maintenance.

Lake.—Five companies mined building sand at five mines. Pro-
ducers, in order of output, were E. R. Jahna Industries, Inc. (Cler-
mont mine), Eustis Sand Co. éEustis mine), Silver Lake Estates
(Leesburg mine), Central Sand Co. (Tavares mine), which went
out of business during late 1961, and Oakland Sand & Mineral Corp.
(Clermont mine), reporting for the first year. All of the material
was processed, and the majority of the tonnage was transported by
truck. The county ranked second in sand and gravel output; its
production was exceeded only by that of Polk County.

Lee.—West Coast Rock Co. (Ft. Myers quarry) crushed limestone
for use in concrete, roadstone, and screenings; all of the stone was
transported by truck. Opystershell was dredged Ig’ two companies
operating on separate leases from the State of Florida. Edison Shell

0. and Fort Myers Shell Co. were the only two companies reporting
for the year, compared with three in 1960.
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Leon.—Johnson Sand Co. (Norfleet mine) and Middle Florida Sand
Co. (Tallahassee mine) produced building sand. All of the mate-
rial was processed and transported by truck. .

iLevy.—Four companies crushed limestone for use in concrete, road-
stone, and screenings, and for agricultural purposes. Total output
increased, compared with the figures for 1960, when a sharp decrease
in- tonnage was experienced. Producers, listed in order of output,
were Connell & Shultz (Williston quarry), United Limerock Co.
(No. 2 Williston quarry), Dixie Lime & Stone Co. (Lebanon No. 4
quarry), and Ralph Swiney (Miller quarry). The stone was trans-
ported 56 percent by truck and 44 percent by railroad. ‘

Manatee.—Southern Dolomite Co. (Palmetto quarry) crushed lime-
stone for agricultural purposes and transported the material by truck
and railroad. Bradenton Dredging & Shell Co., operating on two
State of Florida leases, dredged and crushed oystershell for use in
concrete and roadstone.

Marion.—Soft-rock phosphate was produced in the county for the
first year; Loneala %hosphate Co. established its new Minehead

lant and processed soft-rock phosphate from mines in the county.

ixie Lime & Stone Co. (Ocala No. 1 Limekiln), formerly Dixie
Lime Products Co., produced quicklime and hydrated lime for build-
_ ing and chemical purposes. Crushed limestone was produced by four
commercial operations and one Government-and-contractor producer.
Producers, listed in order of output, were Dixie Lime & Stone Co.
(Kendrick No. 8 quarry), Ocala Limerock Co. (No. 7 Kendrick
quarry), and Cummer Lime & Manufacturing Co. (Kendrick and
Martin quarries). The Marion County Highway Department crushed
limestone for use in roads.

Martin—The Martin County Highway Department, reporting for

the first year, produced 72,000 tons of sand valued at $69,000 for use ;

in highway maintenance.

Monroe.—Charley Toppino & Sons, Inc. (Stock Island quarry),
crushed limestone for use in concrete and for fill purposes; 281,000
tons of stone valued at $354,000 was produced. All of the stone was
transported by truck. Key Marble, Inc., the only dimension lime-
stone producer in the State, reported production for the first year
since 1959. All of the stone was transported by truck. White Moun-
tain Minerals Co. reported a small production of gem stone material.

Orange.—Orange County for the first year ranked first in peat pro-
duction. Daetwyler Peat Co., Orlando, produced reed-sedge peat for
soil improvement. Orange County Highway Department, reporting
for the first time, produced 150,000 tons of sand valued at $112,000.
All of the material was transported by truck and was used in the
county road program.

Palm Beach.—Belle Glade Rock Co. (Belle Glade quarry) crushed
limestone for concrete, roadstone, and screenings. Palm Beach
County Highway Department crushed 180,000 tons of limestone valued
at $11¥ ,000, and produced a small tonnage of sand for use in its road
program. Sand production was reported for the first year.

Pasco.—Port Richey Mining Corp. (Hudson quarry), in operation
for the second year, crushed 122,000 tons of limestone valued at $153,-
000 for concrete, roadstone, and screenings. Camp Concrete Rock

3
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Co. (Ivy quarry) crushed a small quantity of limestone for the same
purposes. All of the stone was transported by truck.

Pinellas.—Benton & Co., Inc. (Lease No. 460), dredged and crushed
oystershell for use in concrete and roadstone. Pinellas County High-
way Department mined 10,000 tons of sand valued at $8,500 for use
in its road program.

Poik.—Polk County, the center of land-pebble phosphate produc-
tion in the State, again was first in mineral production value, contin-
uing a trend begun in 1956. The county furnished 47 percent of the
total State value, compared with 43 percent in 1960, and set new rec-
ords in phosphate rock tonnage and value. Sand and gravel produc-
tion continued at a high level, and the county led the State in output
of this commodity. Marketable land-pebble phosphate output totaled
12.5 million tons valued at $87 million, an increase of 14 percent in
tonnage and 17 §>ercent in value over the 1960 figures. The leading
producers, in order of output, were International Minerals & Chemi-
cal Co. (Achan and Noralyn mines), American Agricultural Chemical
Co. (Palmetto and So. Pierce mines), Virginia-Carolina Chemical
Corp. (Clear Springs and Homeland mines), and American Cyana-
mid Co. (Orange Park mine). Other companies operating were
W. R. Grace and Co., Davison Chemical Division (Bonny Lake and
Clarke-James mines), Swift & Co. (Varn and Watson mines), Armour
Agricultural Chemical Co. (Armour mine), Smith-Douglass Co., Inc.
(Tenoroc mine), and New Concept Co. (Green Bay mine).

Sand output came from 10 mines; 2.5 million tons of sand valued
at $2 million was produced, a considerable decrease in both tonnage
and value from the 1960 figures. The three leading producers were
Standard Sand Co. (Standard mine), Oak Ridge Sand Co. (Achan
mine), and Mammoth Sand Co. (Lake Wales mine). Most of the
sand was used for building, paving, and industrial uses. Ninety-one
percent of the sand was transported by railroad, and 9 percent was
shipped by truck.

Putnam.—Putnam County ranked third in sand and gravel and peat
output. Seven mines produced 843,000 tons of sand valued at $706,000,
decreases of 12 and 14 percent from the 1960 figures. Leading pro-
ducers, in order of output, were Diamond Interlachen Sand Co. ?In—
terlachen mine), Southern Materials Co. of Florida (Putnam Hall
mine), and Keuka Sand Co., Inc. (Putnam County mine) ; all pro-
duced building sand. Edgar Plastic Kaolin Co. (Edgar mine), the
only industrial sand producer reporting, also mined building sand.
Seventy-one percent of the material was transported by railroad,
and 29 percent was shipped by truck. Edgar Plastic Kaolin Co. (Ed-
gar mine) and United Clay Mines Corp. (No. 4 mine) produced
kaolin clay for use in pottery, stoneware, floor and wall tile, and clay
crucibles.

Traxler’s Peat Co. was the only peat producer. The company pro-
duced humus peat for use as a soil conditioner.

St. Lucie—Fort Pierce Sand & Material, Inc. (Ft. Pierce mine)
mined paving sand. None of the material was processed, and all
was transported by truck.

Sarasota.—Florida Dolomite Co. (Florida Dolomite quarry) crushed
limestone for agricultural purposes. West Coast Rock Co., reporting

660430—62——20
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for the first year, crushed limestone for use in concrete, roadstone,
and screenings. Sarasota County Highway Department, also report-
:$u§g for the first year, mined 54,000 tons of sand and gravel valued at

1,000.

Sumter.—Dixie Lime & Stone Co. (Sumterville quarry), formerly
Quality Lime Products, Inc., Nobleton Rock Co. (Nobleton quarry),
and Florida Superior Rock Corp. (Wade quarry) crushed limestone
for concrete, roadstone, and screenings. Kifty-three percent of the
stox(lle was transported by truck, and 47 percent was shipped by rail-
road.

Suwannee.—Florida Rock Products Corp. (Suwannee quarry and
Live Oak quarry) and Suwannee Dolomite & Lime Co. (Live Oak
quarry) crushed limestone for concrete, roadstone, and screenings, and
for agricultural purposes, respectively. Sixty-six percent of the ma-
terial was transported by railroad, and 34 percent was moved by truck.

Taylor.—Buckeye Cellulose Corp. (Foley Limekiln) produced 120,-
000 tons of quicklime valued at $2 million. The lime was used in the
company paper plant for water purification and causticizing.

Volusia.—White Sand & Materials Co. (New Smyrna Beach mine)
and Houser Concrete Co. (Deland mine) produced a small tonnage
of building sand. Volusia County Highway Department, reporting
for the first year, mined 51,000 tons of paving sand valued at $51,000
for use in its road program.

Wakulla.—W. R. Taff, reporting for the first year, crushed a small
tonnage of limestone for use in concrete, roadstone, and screenings.

Walton.—Walton County was the leading oystershell-producing
county. Radcliff Materials, Inc., Mobile, Ala., dredged one of the
largest tonnages, from a State lease, in the State’s history of oyster-
she%l production. This company was the only mineral producer in
the county.

Washington.—Miller & Jerkins (Wausau mine) produced 84,000 tons
of building sand valued at $25,000. Production from the county was
reported for the first year.



The Mineral Industry of Georgia

This chapter has been prepared under a cooperative agreement for the collection of mineral
data, except mineral fuels, between the Bureau of Mines, U.S. Depariment of the Interior, and
the Geological Survey of Georgia.

By James L. Vallely ! and Garland Peyton 2

g

HE LONG: record-breaking trend of Georgia mineral production
T continued in 1961. Substantial increases in the value of cement,

clays, and stone produced and smaller increases in bauxite and
iron ore, more than offset decreases in manganese, mica, and peat.
Coal, sand and gravel, and talc production values changed little from
those of 1960.

Clays comprised 44 percent of total State production values; stone,
40 percent; sand and gravel, 3 percent; other nonmetals, 11 percent;
and coal, peat, and metals, less than 2 percent.

Among the States, Georgia ranked first in output of kaolin, second
in fuller’s earth, third in stone, and fourth in barite. In stone produc-
tion, Georgia was first in dimension granite, crushed marble, and
crushed slate and second in dimension marble and crushed granite.

TABLE 1.—Mineral production in Georgia®

1960 1961
Mineral Quantity Value Quantity Value
uan u uan
(thousands) (thousands)
Barite. thousand short tons.. 2) (3) 107 $2,046
Clays do (3, 519 | $40,160 3,569 42,025
o 1 ':3 ® * [ A 3: Ggg
Feldspar. thousand long tons..
Gem st - ® (‘; ® ®
Iron ore (usable) - .._thousand long tons, gross weight.. 128 613 5162 8835
ica, sheet. pounds.- 10,218 89 349 3
Sond and gravel. Hhousand short fone.- 5338 3,080 3% s 010
273 TR ousand short tons... A ,
Stone o do 14,297 37,033 15,854 38,077
Talc and soapstone. short tons.. 40,200 88 47,950
V?rlgg oﬁggms tihat ea:xsn&tg%g )dlsclosed: gauxine, cement,
oxide pigmen . manganiferous ore, mica
(SexaD), 814 values indicatéd by 10000t 2.’ 11,181 9,454
Total Georgia ®. 01,203 95,256
b 1 Prodmductm? as measured by mine shipments, sales or marketable production (including consumption
y ucers). A
2 Figure withheld to avoid disclosing individual company confidential data.
: Weight not recorded.

s Includes crude iron oxide pigments,
¢ Total adjusted to eliminate duplicating value of clays and stone.

1 Mining e eer, Bureau of Mines, Knoxville, Tenn.
2 Director, Geological Survey of Georgla, Atlanta, Ga.
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man-hours. No injuries had been recorded in coal and metal mines
for 3 years.

TABLE 2.—Employment and injuries in the mineral industries

Injuries
Active Men Average | Manhours | Fatal | Nonfatal per
Year and industry opera- | working | active worked injuries | injuries | million
tions daily days man-
hours
) 1
Nonmetal mines and mills. 71 3,147 279 | 8,405,972 |_oooee_- 213 25
«Quarries and mills___.... 72 3, 030 264 | 6,518,527 3 200 31
Sand and gravel mines.._ 40 204 268 630, 232 1 11 19
Metal mines and mills 20 89 117 82,998
Coal mines. 2 12 190 14, 886
B 1) ) 205 7,22 270 | 15,652, 615 4 424 27
1: 2
onmetal mines and mills. 69 4,115 275 | 9,048,058 1 162 18
Quarriesand mills....___. 75 3,111 262 | 6,531,804 118 18
Sand and gravel mines._.. 35 356 276 787,385 12 15
Metal mines and mills 19 87 129 90, 051
2 8 69 4,426
200 7,617 268 | 16,461, 814 1] - 292 18

1 Excludes officeworkers.
2 Preliminary figures,

‘Trends and Developments—Among the many developments in the
State mineral industry in 1961 were the following: Construction was
started at Bolton, near Atlanta, by Southern Cement Co., a Division
of Martin Marietta Corp., on a new 1.5 million-barrel cement plant
to cost $22.5 million. Atlantic Cement Co. announced plans to build
a $2 million bulk-cement storage and distribution center at the Port
of Savannah. Minerals & Chemicals Philipp Corp. began construct-
ing a new $2 million ultraflotation plant at McIntyre to improve the
%uality of kaolin by removing titaniferous impurities.’ Georgia-

arolina Brick & Tile Co. completed a $1 million expansion program
at Augusta to increase production by 36 million brick. Smaller plant
expansions ¢ reported were by American Industrial Clays, Sanders-
ville; Southern Clays, Inc., Gordon; and United Clay Mines Corp.,
Sandersville. Texas Gulf Sulfur Co. completed a $400,000 molten
sulfur facility at Savannah, and Knox Glass, Inc., completed a $5
million glass-container plant at Forest Park.

Legislation and Government Programs.—A cooperative study by the
Georgia Department of Commerce and the Federal Bureau of Mines
on brown iron ore resources of Quitman County was in progress dur-
ing 1961. A Bureau of Mines publication ® described a process and
equipment for grinding kaolin,and the Georgia Department of Mines,
Mining and Geology described mineral occurrences.®

s |&MJ Metal & Mineral Markets, v. 32, No. 43, Oct. 26, 1961, p. 4.
Chemical Engineering, v. 68, No. 238, Nov. 13, 1961, p. 103.
4 Georgla Department of Commerce. Quarterly Report. V. 2, No. 1, January 1962, pp.

4-6, 8, 10.

5Feld, I. L., T. N. McVay, H. L. Gilmore, and B. H. Clemmons. Paper-Coating Clay
From Coarse Georgia Kaolins by a New Attrition-Grinding Process. BuMines Rept. of
Inv. 5697, 1961, 20 p%i

‘Georgia Mineral Newsletter. Peat Deposits of Georgia. V. 14, No. 1, spring 1961,
pp. 1-21. Geology of Iron Ore Deposits of the Perry Quadrangle, Georgia. V. 14, No. 4,
winter 1961, pp. 83-90.



302 MINERALS YEARBOOK, 1961

REVIEW BY MINERAL COMMODITIES
NONMETALS

Barite.—Primary barite production, all from Bartow County, in-
creased in tonnage and value; however, the ercentage increase in
value was lower, as average sales value decreased from $20.10 to $19.14
per ton. Crushed barite was sh(iipped and used principally for barium
chemicals and well drilling mud; ground barite for rubber and paint
filler and well drilling mud.

Cement.—Shipments of masonry and portland cements both were
higher than in 1960. Total shipments were 11 percent and 9 percent
higher, respectively, in quantity and value. Out-of-State shipments
were made princiﬁally to Florida, with smaller tonnages to Alabama,
Mississippi, North Carolina, and South Carolina. Marquette Cement
Manufacturing Co. produced portland and masonry cements at Rock-
mart, and Penn-Dixie Cement Corp. manufactured portland cement
at Clinchfield. Southern Cement Cg)., a Division of Martin Marietta
Corp., began construction of a new 1.5 million-barrel cement plant
near Atlanta. Atlantic Cement Co. acquired a site at the Port of
Savannah for a bulk storage and distribution center.,

Clays.—Clay ranked first in value of mineral production and ac-
counted for 44 percent of the State total, unchanged from 1960. Kao-
lin and miscellaneous clay outputs were only slightly higher than in
1960, each increasing 1 percent; value, however, was up 5 for kaolin
and 4 percent for miscellaneous clay. Fuller’s earth output rose 7
percent in tonnage and 6 percent in value.

TABLE 3.—Kaolin and fuller’s earth sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value

Baldwin. O] m (O] (t

(O] (O] (0] ';

Floyd O] (‘g m 1

Grady. o (1 O] 0]
Jefferson. 17,325 $300, 242 19, 100 $362, 327

Meriwether. 8 8 ® ®
Richmond 82,241 614, 505 81,029 641, 838

Sumter. [O) O] ) (O]

Thomas, 0] (1) (1) (O]
1,072,215 | 21,087,151 | 1,089,253 22,335,073
‘Washington 574,113 | 10, 808, 208 666,636 | 13,109, 268

‘Wilkinson 305,684 | 5,382,449 (1) Q
Other counties 163,348 | 1,406,751 392,110 4,995, 042
Total, 2,214,926 | 39,599,306 | 2,248,128 41, 443, 548

lF&g;.rg withheld to avoid disclosing individual company confidential data; included with ““Other
counties,
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TABLE 4.—XKaolin sold or used by producers, by uses

1960 1961
Use Value Value
8hort tons Short tons
Total Average Total Average
per ton per ton

Pottery and stoneware: - .

Whitewareeeeme oo ceocmaeoao. 66,005 | $1,289,382 $19.53 80,563 | $1,5631,428 $19.01
FlooArt %Ottgﬁyﬁfem' N 5 8’{2 %gi o }Z g Q 927 1(‘) 996 (l)& 35

r and wall tile____.__ - 1 : 1
Refractories; & =

Firebrick and block. - 224,071 | 1,550,171 6.92 193,834 | 1,343,516 6.93

lay mortar... .o ... 1,200 b5, 680 4.65

Foundries and steelworks, [©) O] ®

TS:

Paper. . 568, 683 | 10,523,764 18.51 567,248 | 10,755,017 18.96

Paper coatinge.o oo oo 808,916 | 17,144,103 21.19 879,107 | 18,771,820 21.36

Rubber. 100,342 | 1,377,951 13.73 105,094 | 1,335,956 12.71

Paint. 66,160 | 1, 605 20.29 50,304 , 806 19.60

Fertilizers, N0 1) Q@ 6,283 114,818 18.27

Plastics, organic.....oo—--.. 8,800 209, 804 23.59 Q] o - o
Exports 53,749 | 1,186,708 22.08 72,396 | 1,621,760 22.40
Other 3. 198,301 | 2,815,095 14.20 183,422 | 2,950,916 16.09

Total 2,121,237 | 37,822,255 17.83 | 2,147,178 | 39,567,122 18.42

1 Figure withheld to avoid disclosing individual company confidential data; included with *‘Other.”

2 Includes stoneware (including chemical stoneware); g refractories; saggers, pins, stilts, and wads,
other refractories; linoleum and oilcloth, insecticides and fungicides, other fillers; portland and other hy-
draulic cements; catalysts; chemicals; other uses and uses indicated by footnote 1.

TABLE 5.—Miscellaneous clay sold or used by producers, by counties

1960 ’ 1961
County
Short tons Value Short tons Value
Bibbs : m 8 m ?)
Columbia. ® 1 (O] O
l(gfav:‘ford. 5 300 @ 5 300 \ $!
0y
Fulton E‘) (13 E‘) 8
Gordon... 25,170 10, 571 24,180 10, 400
Houston.. 0] ?) m v
P ® 1) ?) 0
Richmond (O] (O] 1) v
‘Walker. 1) (O] 80, 31,500
‘Whitfield. 1) 1) (1) )
Undistributed.. 1,278,574 549,830 | 1,216,201 539,117
Total 1,304,044 560,527 | 1,320,681 581,142

tri’bFié%r?’ withheld to avoid disclosing individual company confidential data; included with “Undis-
uted. :

Georgia led the Nation in production of kaolin and ranked second
in fuller’s earth. Eighteen companies mined kaolin from 23 pits in
8 counties (Baldwin, Floyd, Macon, Richmond, Sumter, Twiggs,
Washington, and Wilkinson) ; 5 companies produced fuller’s earth
in Decatur, Grady, Jefferson, Thomas, and Twiggs Counties; and 15
companies mined miscellaneous clay in 11 counties. Leading pro-
ducers were: Kaolin—American Industrial Clay Co., Georgia Kaolin
Co., J. M. Huber Corp., Minerals & Chemicals Philipp Corp., South-
ern Clays, Inc., and Thiele Kaolin Co.; fuller’s earth—Cairo :Produc-
tion Co., Diversey Corp., Georgia-Tennessee Mining & Chemical Co.,
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Milwhite Co., and Waverly Petroleum Products Co.; and miscellane-
ous clay—Burns Brick Co., Chattahoochee Brick Co., Cherokee Brick
Co., Merry Bros. Brick & Tile Co., and Oconee Clay Products Co.
Mining operations at a Georgia kaolin pit were described.’

Feldspar.—Flotation Corporation, formerly Appalachian Minerals
Co., mined feldspathic rock in Jasper County and produced a feld-
spar flotation concentrate for glass and pottery uses at its mill near
Monticello.

Gem Stones.—A few pounds of rose quartz was reported during the

ear. '
7 Gypsum.—Bestwall Gypsum Co. (Brunswick plant) and National
Gypsum Co. (Savannah plant) calcined imported gypsum and manu-
factured wallboard and other gypsum products. T

Mica.—Production of sheet mica totaled only 349 pounds of full-
trimmed mica valued at $3,000, compared with 10,200 pounds at $88,-
600 in 1960. Only six operators were active during the year; all sales
were to the Government through General Services Administration
(GSA) at Spruce Pine, N.C. Sheet mica production came from
Cherokee, Hart, Pickens, and Upson Counties. Serap mica produc-
tion was about the same as in 1960 and came from Cherokee and Hart
Counties. ‘

~Sand and Gravel—Total production of sand and gravel decreased
6 percent in tonnage; value remained approximately the same as in
1960. Sand decreased 7 percent in tonnage and 2 percent in value;
gravel increased 17 percent in tonnage and 18 percent in value. The
quantity and value of paving sand and gravel both increased. Build-
ing sand decreased in tonnage and value; building gravel tonnage was
unchanged, but its value was 5 percent higher. Output of fill, filtra-
tion, glass and ground sand was lower than in 1960, while that of
blast, molding, and other sands increased. B

Twenty-four companies produced sand only from 28 pits in 21
counties, and 6 companies produced both sand and gravel from 6 pits
in 4 counties. Crawford, Dougherty, Muscogee, Talbot, Taylor, and
Thomas were the principal producing counties. Atlanta Sand and
Supply Co. (Crawford County), Bannockburn Sand Co. (Brooks
County), Calhoun Sand and Gravel Co. (Muscogee County), Dawes
Silica Mining Co. (Dougherty, Effingham, Long, and Thomas Coun-
ties), Taylor Sand Co. (Talbot County), and Howard Sand Co. (Tay-
lor County) were the principal producers.

Stone.—Stone rankec{) second in value of State mineral production.
Total output of all stone increased 11 percent in tonnage and 3 per-
cent in value. Crushed stone, comprising more than 98 percent of the
total, increased 11 percent in tonnage and 4 percent in value, while
dimension stone increased 18 percent in quantity but only 1 percent in
value. Crushed granite, limestone, and sandstone were higher in both
tonnage and value; crushed marble and sandstone decreased. Dimen-
sion granite although higher in quantity decreased in value, marble
was up in both tonnage and value, and sandstone decreased in tonnage
but was higher in value.

?Brick and Clay Record. How Do You Mine Clay? V. 39, No. 4, October 1961, pp.
56-57, 77-78.
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TABLE 6.—Sand and gravel sold or used by producers, by counties

1960 1961
County
Short tons Value Short tons Value

Bibb. 0] (©] (O] »
Brooks —u 265,178 $217,618 214, 376 $210, 402
Camden. - — 1 1
Chatham - ool 0] 0] 0] O
ChattOO0Za - o eceeeee e e 1,482 3,334 1,410 3,172
Crawford - 1 O] 1 1
DeKalb. 15,056 10, 400 18, 900 21, 000
Dougherty. 173,724 147, 842 227, 819 191,392
Dougla: 7,000 5,000
Effingham. .. » ® 0] [©)
Elbert_--- 2,600 1, 500 8,926 6,070
Evans —— 9, 525 9, 525 8,305 12,457
Fulton.. [ 169, 244 124,174 66, 351 50, 546
GlynD. oo (O} O] ! @
Montgomery [O) ) 22,680 22,680
Muscogee. - O] o m D
Richmond. - oo » O] 1) )
Sumter. 25,000 17,000
Talbot. (O] m O] ®
Tattnall 10} 1
L AYIOT o e o oo 363, 500 182,100 326, 975 172,185
Telfair._ - - 7,488 8,236 10, 250 6, 970
Thomas -- ® 0] (0] (O]
Tift. 2, 500 2TV 4 P F S ———.
Ware. 31,270 48,091 20, 792 28, 000
White... 4,000 3,000
Undistributed .| 2,285,252 | 2,283,842 | 2,198,062 2, 306, 826

Total- 3,337,819 | 3,047,162 | 3,149,846 3, 048, 700

1 Figure withheld to avoid disclosing individual company confidential data; included with
“Undistributed.”

TABLE 7.—Sand and gravel sold or used by producers, by uses

1960 1961
Use Value Value
Short tons Short tons

Total Average . Total Average

per ton per ton
Structural sand. 2,405,893 | $1,627,290 $0.68 | 2,085,549 | $1,514,082 $0.73
Paving sand__ 395, 768 281, 629 .71 485,458 367, 731 .76
Molding sand._, 1 ) (6] 83,631 131, 529 1.57
Filtration sand_...__ ) 0] m 13, 865 31,615 2.28
Railroad ballast sand .. ..__.___... 8,787 6,814 .78 119 71 .60
Grinding and polishing sand. - _j o |ocmemomooo o 114 70 .61
Other sand and gravel .___.__._.. 2527,371 | 21,131,429 22.15 3481,110 | 31,003, 602 32.09
Total 3,337,819 | 3,047,162 .91 | 3,149,846 | 3,048,700 .97

ldFigurelwithheld to avoid disclosing individual company confidential data; included with “Other sand
and gravel.”
] 2 I.nclutiles fill, glass, blast, engine, and other sands; structural and paving gravel; and uses indicated by
ootnote 1.

3 Includes fill, glass, blast and other sands; structural, paving, and other gravel.

Stone was produced in 34 counties by 53 Company and Government-
and-contractor operations. Dimension granite was produced in 6
counties and 29 quarries; crushed granite, in 16 counties from 22
quarries; and crushed limestone, in 8 counties from 10 quarries.
Crushed and dimension marble was produced in Pickens County;
crushed marble only, in Gilmer County. Crushed slate was mined in
Bartow, Murray, and Polk Counties; quartzite, in Richmond County ;
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dimension sandstone, in Pickens County; crushed sandstone, in Polk
County ; and byproduct quartz, in Jasper County. Leading producers
of crushed granite were Stocki)ridge Stone, Division of Vulcan Ma-
terials Co.; Tyrone Rock Division of Dixie Lime and Stone Co.; and
Weston and Brooker Co. Leading producers of dimension granite
were Coggins Granite Industries, Inc., Comolli Granite Co., and
Dayvidson Granite Co., Inc. Georgia Marble Co. produced crushed
and dimension marble; Marble Products Co. produced crushed marble
only. Dalton Rock Products Co., Penn-Dixie Cement Corp., and Mar-
quette Cement Manufacturing Co. were leading crushed limestone
producers. Superior Stone Co., Division of Martin Marietta Corp.,
was the only producer of quartzite. Funkhouser Mills Division of
Rubberoid Co. and Georgia Talc Co. mined slate for roofing granules;
Georgia Lightweight Aggregate Co. mined slate for the use in the
manufacture of lightweight aggregates.

TABLE 8.—Dimension granite sold or used by producers, by counties

1960 1961
County
Short tons Short tons
Cubicfeet | (equiva- Value Cubic feet | (equiva- Value
lent) lent)
DeKalb. ... 810,196 67,230 | $1,055,389 916, 035 76,138 | $1,179,449
Elbert 470,191 39,255 | 2,177,929 578,347 48,010 1,736,085
Hancock 19,175 1,592 28,763 26,270 2,180 39, 406
Madison 169, 382 14,059 508, 146 174,795 14, 508 436, 987
0glethorpe. oo 1 (1 1) L) 1 ?)
dale. oo ( o n 0] ® 1)
Total oo 1,793,469 149,070 | 4,599,036 | 2,039,443 169, 387 4,292,474

1 Figure withheld to avoid disclosing individual company confidential data; included with “Total.”

TABLE 9.—Dimension granite sold or used by producers, by uses

1960 1961
Value Value
Use
Cubie Cubic

feet Average feet Average
Total per cubic| Total per cubic

foot foot
Rough monumental .. ___._._____ 769,644 | $1,877,819 $2.44 897,027 | $1,883,995 $2.10

Rubble 416, 699 78, 680 .19 1 (1) Q)
Curbing 